




{]°ij 
~ 
. ACSAD 

~, 
EEA 

AGU 

• . MMA 

IBAMA 

EHll [l] Cilte 
=,._-=-•~ 

Duo:> ' "" ~ 

SARDC 

l.) 
ACTS 

GEO-2000 
UNEP's Millennium 

Report on the Environment 

¡f-c-.;;, ~ 

~,~,i 
~ ¡JI 
~ 

UNEP 
in collaboration with 

. 
ui- ...... ', (D e ► CE U L ~ 
e~ "4 .a.~ CEDAR E 

AIT BCAS CEU CEDARE 

-;, ~ 
IISD MSU NESDA NIES 

• 
SE I 

;un úu~~ u1t1R;u,l 110 
U ..... l t,l"'_,,_. J-.,u.n,,. 

SEi SEPA TEI TERI 

and in association with 

___/\__ 

• ©I ~ ~ " ~"'.: 
'A 

ALDA CIAT EARTH IOC 
COUNCIL 

UNIVERSITY 
OF CHILE 

@ 
11,1 U(;l() ... ~l l"l\"IIO«MINJ~I n>ml 

""c-,1-,r_,,.,....,. 

REC 

9 
WRI 

NAAEC 

~ . SE!:DPE át) • ' 
. 

.,W li\\Ja,lD U,,."!ilJtNAi lOW -::::::::=- MONITOI\ING CENTRE 

NEMA SCOPE SPREP UWICED WCMC 

fr'iiW(ñn) 

RIVM 



Acknowledgements 
UNEP acknowledges the contributions made by the many individuals 
and institutions that have contributed to Global Environment Outlook 
2000. A full list of names is included on page 380. Special thanks are 
extended to: 

GEO-2000 collaborating centres 
Arab Centre far the Studies of Arid Zones and Drylancls (ACSAD), 
Republic of Syria 

Arabian Gulf University (AGU), Bah rain 

Asian Institute of Technology (AIT), Thailancl 

Bangladesh Centre for Advanced Studies (BCAS), Bangladesh 

Central European University (CEU), Hungary 

Centre for Environment and Development for the Arab Region and 
Europe (CEDARE), Egypt 

European Environment Agency (EEA), Denmark 

Instituto Brasileiro do Meio Ambiente e dos Recursos Naturais 
Renováveis (IBAMA), Brazil 

International Institute for Sustainable Development (IISD), Canada 

Moscow State University (MSU), Russian Federation 

National Institute for Environmental Studies (NIES), Japan 

National lnstitute of Public Health ancl the Environment (RIVM), 
Netherlands 

Network for Environment and Sustainable Development in Africa 
(NESDA), Cóte d'Ivuire 

Regional Environmental Centre for Central and Eastern Europe 
(REC), Hungary 

Southern African Research and Documentation Centre (SARDC), 
Zimbabwe 

State Environmental Protection Administration (SEPA), China 

Stockholm Environment Institute (SEi), Sweden, United Kingdom 
and United States 

Tata Energy Research Institute (TER!), India 

Thailand Environment Institute (TE!), Thailand 

University of Chile, Sustainable Development Programme, Chile 

University of Costa Rica, Development Observatory, Costa Rica 

World Resources lnstitute (WRI), United States 

GEO-2000 associated centres 

African Centre for Technology Studies (ACTS), Kenya 

Asociación Latinoamericana de Derecho Ambiental (ALDA), Mexico 

Centro Internacional de Agricultura Tropical (CIAT), Colombia 

Commission for Environmental Cooperation (CEC) of the North 
American Agreement on Environmental Cooperation (NAAEC), 
Canada 

Earth Council, Costa Rica 

UNEP's Global Resource Information Database Centre in Arendal, 
Norway; Christchurch, New Zealand; Geneva, Switzerland; and Sioux 
Fall~, United States 

National Environment Management Authority (NEMA), Uganda 

Indian Ocean Commission (!OC), Mauritius 

Scientific Committee on Problems of the Environment (SCO PE) of 
the International Council for Science (JCSU), France 

South Pacific Regional Environment Programme (SPREP), Samoa 

University of the West lndies, Centre for Environment and 
Development, Jamaica 

World Conservation Monitoring Centre (WCMC), United Kingdom 

Funding 
The Government of the Netherlands (Ministry for Development 
Cooperation) provided funding to support the involvement of 
collaborating centres in developing countries. 

11oba: Envmmment o,.,t/ook 2000: Un p oduction team 

~EO CllOrdlnatinR Team 
Mal'ion Oheatle 
M1ttam Sehnmake, 
Megumi Seki 
'leerte Vantleweerd 
li.aveh Zllnedi 

GEO Support Team 
Berna Bayinder, Ulf Carlsson, Choudhury Rudra Charan Mohanty, 
Dan Claasen, Garth Edward, Arthur Dahl, Norberto Fernandez, 
David Henry, Bob Kakuyo, Danielle Mitchell, Surendra Shrestha, 
Ashbindu Singh, Anna Stabrawa and Ron Witt 

Editor 
RObln ClalK(! 

Graphics 
Philippe Rekacewicz 

Cover and page design 
Paul Sands 

Editorial assistanls 
lsabelle Fleuraud, Peter Saunders 



Contents 
Acknowledgements 

Foreword 

The GEO Project 

The Data Issue 

Synthesis 

The GEO-2000 Regions 

Chapter 1: Global Perspectives 

Chapter 2: The State of the Environment 

Global and Regional Synthesis 

Africa 

Asia and the Pacific 

Europe and Central Asia 

Latin America and the Caribbean 

North America 

West Asia 

The Polar Regions 

Chapter 3: Policy Responses 

Global and Regional Synthesis 

Africa 

Asia and the Pacific 

Europe and Central Asia 

Latin America and the Caribbean 

North America 

West Asia 

The Polar Regions 

Chapter 4: Future Perspectives 

Chapter 5: Outlook and Recommendations 

Acronyms and Abbreviations 

Collaborating and Associated Centres 

Contributors 

Index 

Vt 

Xtt 

xw 

XVt 

XX 

XXX 

1 

23 

24 

52 

72 

98 
120 

138 

158 

176 

197 
--

198 

218 

236 
256 

278 

294 

312 
326 

333 

361 

375 

378 

380 

387 



CONTENTS 

List of illustrations Marine fish catch 87 

CHAPTER 1 Annual commercial energy consumption per capita 89 
Carbon dioxide emissions per capita 89 

GDP per capita 3 
Smoke haze over Indonesia on 19 October 1997 90 

Total and per capita energy consumption, 1995 5 
Urban population 92 

Arable land per capita 5 
World population 6 Europe and Central Asia 
Military expenditures 8 Population 99 
Resource flows to developing countries 9 GDP per capita 99 
Urban population 11 Share of service sector in GDP 100 
Numbers of motor vehicles 13 Life expectancy 100 
Measures of poverty 15 Surface transport of goods 101 
Human Development Index 15 Annual commercial energy consumption per capita 102 
The economics of cleaner production 17 Fertilizer use 103 

Forest extent, 1990 and 1995 105 
CIIAPTER2 

Threatened animal species 106 
Global overview and regional synthesis Size and number of protected areas 107 
Global carbon dioxide emissions 25 Renewable freshwater resources 109 
Carbon dioxide emissions per capita 25 The decline of industrial water use: Moldova 109 
Global CFC production 26 Phosphorus, nitrate and organic matter 110 
Global fertilizer consumption 28 in three European rivers 
Natural disasters, 1993-97 31 North Sea fish stocks 111 
El Niiío: sea temperature anomalies in January 1998 33 The fall and rise of the Caspian Sea 112 
Population with and without sanitation, 35 Growth of urban populations 115 
ali developing countries The growth in vehicles 116 
Calorie intake per capita 37 
Change in forest extent, 1990--95 38 Latin Arnerica aml the Caribbean 
Threatened animal species 41 GDP per capita 121 
Global water stress, 1995 and 2025 42 Land areas and degrmlation 122 
Global marine fish catch 45 Forest extent 1980, 1990 and 1995 123 
Annual commercial energy consumption per capita 46 Annual deforestation rates in the Brazilian Amazon 124 
Growth of urban populations 47 Threatened animal species 126 

Size and number of protected areas 127 
Mica The threat to coral reefs 129 
Population 53 Marine fish catch 130 
GDP per capita 54 Carbon dioxide emissions per capita 131 
Per capita food production 56 Urban population 133 
Calorie intake per capita 56 Growth of urban populations 133 
Forest extent 1980, 1990 and 1995 57 
Threatened animal species 59 North Arne1ica 
Size and number of protected areas 60 Population 139 
Water stress and water scarcity in the year 2025 61 Annual commercial energy consumption per capita 139 
Marine fish catch 63 Fertilizer use 141 
The threat to coral reefs 63 Forest extent, 1990 an.d 1995 143 
Traditional and commercial energy use 64 Threatened animal species 146 
Carbon dioxide emissions per capita 65 Size and number of protected areas 147 
Urban population 66 Freshwater withdrawals by sector 148 

Atlantic finfish catch in Canada 150 
Asia and the Pacific Carbon dioxide emissions per capita 153 
Calorie intake per capita 73 
GDP per capita 73 WestAsia 
Population 74 Population 159 
Arable land per capita 76 Arable Jand per capita 160 
Severity of soil degradation in South and Southeast Asia 77 Desert status of West Asian land 160 
Fertilizer use 78 Land use, 1982-84 and 1992-94 161 
Forest extent, 1990 and 1995 79 Threatened animal species 162 
Threatened animal species 80 Size and number of protected areas 163 
Size and number of protected areas 82 Renewable water resources, 1995 165 
Renewable freshwater resources 83 Freshwater withdrawals by sector 165 
The threat to coral reefs 86 Marine fish catch 167 



CONTENTS 

The threat to coral reefs 168 List of boxes 
Annual commercial energy consumption per capita 169 
Carbon dioxide emissions per capita 170 CHAPTERl 

Growth of urban populations 171 The Intemational Centre for Trade and 
Sustainable Developrnent 10 

The Polar Regions The 1997 Camoules Statement 12 
TheArctic 177 UN Development Assistance Framework 14 
The Antarctic 177 The eco-compass 17 
Indigenous populations in the Arctic 179 The UNEP Financia! Services Initiative on the Environment 18 
Forest damage zones 183 Towards sustainable fish and forests 19 
Mercury concentrations in beluga whales, 1993-94 184 
Watersheds of Arctic rivers 185 CHAPTER2 

Major currents in the Arctic Ocean 186 Global overview and regional synthesis 
Oil and gas exploration and exploitation 187 At what leve! should greenhouse gas concentrations 
Atrnospheric pathways for POPs 188 be stabilized? 26 

Antarctic tourists 189 Challenges in the protection of the ozone !ayer 27 

CCAMLR extent 190 Hazardous waste production 29 

Winter and summer sea ice 191 Major disasters: the past three years 32 
Sorne impacts of the 1997 /98 El Niño 33 

CHAPTER3 Desertification 37 

Global and regional synthesis Shrirnp farming 44 

Parties to major environment conventions 201 Industrial estates in urban areas 48 

Growth in numbers of Parties to selected MEAs 201 
Overa!! strategy for cleaner production development 209 Africa 

Overseas Development Assistance, 1997 211 
Refugees and the environment in Tanzania 55 

Africa 
Asia and the Pacific 

Parties to major environment conventions 221 Natural disasters 75 
Forest clearance in New Zealand 79 

Asia and the Pacific Australia: changes to major ecosystems, 1788-1995 81 

Parties to major environment conventions 237 Arsenic pollution in Bangladesh 84 
Toe Great Barrier Reef 88 

Etu-ope and Central Asia Indonesian forest fires and air pollution 90 
Parties to major environment conventions 258 
Emissions of sulphur dioxide frorn Europe west of Urals 262 Europe and Central Asia 

Toe declining use of fertilizers 103 
Latin America Nuclear pollution in the Arctic 113 
Parties to major environment conventions 281 

Latin Ame1ica and the Caribbean 
No1ih Ame1ica Economic conditions in the Caribbean 121 
Parties to major environment conventions 296 Losses from desertification 123 
Emission reductions through ARET 302 Forest fires in the Amazon 125 
CFC production 304 Toe Hidr1Wia project 128 
Sulphur dioxide allowance prices 305 Toe need for integrated coastal management 130 

in the Caribbean 
WestAsia ElNiño 131 
Parties to major environment conventions 313 

North An1erica 

CHAPTER4 Toe Model Forest Program 143 

Major emerging issues identified in the SCOPE survey 339 Stopping the brown tree snake 144 

Global overview of the backdrop scenario 341 The zebra mussel invasion 145 

Policy focus of the region-specific altemative policy studies 343 Fertilizer run-off creates 'dead zone' in the Gulf of Mexico 151 

Sulphur and nitrogen dioxide emissions, continental Asia, 350 WestAsia 
different scenarios 
Development of energy-related environmental problems 352 

The deteriorating rangelands 161 

in Europe and Central Asia Over-abstraction in the West Bank and Gaza 166 

West Asia: water balance under three scenarios 357 
The Polar Regions 
Stratospheric ozone depletion over polar areas 177 
Polar sea ice and climate change 178 
Arctic assessment 180 



CONTENTS 

Self-govemance by Arctic indigenous peoples 180 Latin America 

Human health concems 181 Environmental policies: the lack of sectoral integration 279 
Regional MEAs in the Caribbean 283 

CHAPTER3 Central American Alliance for 284 
Global ancl regional synthesis Sustainable Development (ALIDES) 

Toe ten conventions 199 Mexico's environmental policy 285 

Structure of global conventions developed since 1972 200 Environmental hnpact Assessment in MERCOSUR 286 

The Rotterdarn Convention 202 Caribbean initiatives on the environment and planning 283 

hnplementation, compliance and effectiveness 203 Forestry incentives in Costa Rica 287 

Non-compliance: 204 Cleaner production in Chile 288 
the choice between hard and soft approaches Cleaner production in the Caribbean 289 
Rio Declaration on Environment and Development: 206 Inter-American Strategy for Public Pdrticipation 290 
Principie 16 Public participation initiatives in the Caribbean 290 
Economic instruments for environmental protection 206 Information initiatives in the Caribbean 290 
and resource management 
Tax initiatives to protect the environment: United Kingdom 207 North Ametica 
Reforming policy on subsidies: New Zealand 208 hnplementation of CITES 297 
Costs and benefits of cleaner production: 209 The development and implementation 298 
worldwide examples of Canada's Biodiversity Strategy 
Rio Declaration on Environment and Development: 212 North American Agreement on Environmental Cooperation 300 
Principie 10 Principies for the use of voluntary 303 
hnproving environmental education 214 or non-regulatory initiatives 

Aíi.ica WestAsia 
Policy challenges for Southem Aíi.ica 220 Saving the Arabian oryx from extinction 316 
GEF and Aíi.ica 223 Water policy in West Asia 317 
CITES and the ivory trade 224 The Meteorology and Environmental Protection 318 
hnplementation and compliance in selected regional MEAs 226 Administration (MEPA) of Saudi Arabia 

Land issues 227 Forest activities in Syria 319 

Toe cost of inaction: Nigeria 228 Cleaner production in West Asia 321 

Umgeni Valley Environmental Education Centre 231 Public participation in Ornan: 322 

The future seen from 1983 233 the case of Coastal Zone Management 

Asia ancl the Pacific The Polar Regions 

Regional MEAs on transboundary pollution 239 MEAs affecting the Arctic 327 

Forest resources in Haryana, India 241 The Antarctic Treaty System 330 

Cooperative projects: sorne examples 242 Science and the Antarctic 331 

Demand-side management in the power sector of Thailand 243 CHAPTER4 
Degradation of Asia's forest cover 244 
- an example of market, policy and institutional failures Environmental surprises since 1950 336 

Toe Japan Fund for Global Environment 247 Global and regional trends likely to worsen 338 

Women's participation in environmental protection in China 249 in the next century 
Methodology used in the altemative policy studies 342 

Europe ancl Central Asia 
CHAPTER5 From Dobfís to Árhus 257 

Implementation of the 1979 Convention on Long-1<11\ge 262 Filling thc knowlegde gaps: suggestions for action 367 
Transboundary Air Pollution Tackling the root causes: suggestions for action 368 
Selected actions plans and prograrnmes 263 Clean water and food security: 369 
Environmental policy in the European Union 265 putting integrated policies into practice 

Cleaner production in the Czech Republic 267 Taking an integrated approach: suggestions for action 370 

Sectoral policy integration 275 Linking science, policy; environment and basic human needs 370 
Mobilizing action: suggestions for action 372 



CONTENTS 

List of tables CHAPTER3 

CHAPTERl 
Global and regional synthesis 
Policy goals for achieving sustainable development 215 

Annual average growth of per capita GDP (1975-95) 3 
Africa 

CHAPTER2 Major regional MEAs 225 
Global overview and regional synthesis 
Current ozone losses and UV-B increases 27 Asia and the Pacific 

UNEP survey of international trade 30 Major regional MEAs 239 
in selected POPs, 1990--94 
Biomass burning 34 Europe and Central Asia 

Environmental factors affecting health 36 Regional MEAs 261 

Known and estimated total numbers of species 39 Donor environmental commitments to 269 

Toe conservation status of trees 40 
CE, EE and CA countries, 1994-97 

SO2 emissions from fossil fuel burning 46 
Foreign direct investment: the main recipients 270 
Priorities for policy action 275 

Africa 
Latin America 

Solid waste production, wastewater treated 66 
and garbage collection Special financial funds related to the implementation of the 280 

Convention on Biodiversity 

Asia and the Pacific Major regional MEAs 282 

Annual growth of per capita GDP, 1975-95 74 
North America 

Air quality in 11 megacities 91 
Enforcement activities in Canada for endangered species 297 

Latin America and the Caribbean Major regional MEAs 299 

Solid waste production, wastewater treated 134 Growth in NPRI activity 309 
and garbage collection 

West Asia 
North America Major regional MEAs 315 
Production o{ municipal waste 154 Regional organizations with environmental interests 316 

WestAsia CHAPTER4 
Use of unconventional water resources 167 Environmental focus of region-specific 343 
Pollution loads by sector 171 alternative policy studies 
Solid waste production, wastewater treated 172 African scenario studies 347 
and garbage collection Effectiveness of policy packages in reducing 349 

sulphur and nitrogen oxide emissions 
The Polar Regions in continental Asia up to 2030 
Tourism in the Arctic, early 1990s 182 Scenario results for water resource management 358 
Protected areas, 1997 183 



Foreword 
UNEP's Global Environment Outlook 2000 is a unique 
product of a unique process. Prepared with the 
participation of more than 850 individuals around the 
world, and in collaboration with more than 30 
environmental institutes as well as other United 
Nations agencies, the resulting report presents a 
comprehensive integrated assessment of the global 
environment at the turn of the millennium. It is a 
summing up of where we have reached to date as 
users and custodians of the environmental goods and 
services provided by our planet. It is also a forward
looking document, providing a vision into the 21st 
century 

GEO-2000 shows that even as we struggle with 
the traditional environmental problems, new ones 
continue to emerge. We are still grappling with 
environmental issues such as pollution of freshwater 
resources, atmospheric pollution, extinction of 
biodiversity and urbanization. And today we are being 
asked to sort out, with an unprecedented urgency, 
the long-term effects on our climate of the 
atmospheric build-up of greenhouse gases. We are 
being asked to consider the potential impacts of 
genetically-modified organisms. And we are trying to 
understand and deal with the rush of exposure to 
synthetic chemicals. 

In charting a new course far global environmental 
policy, we must look far the causes of these 
environmental problems. GEO-2000 identifies many 

underlying causes including consumption patterns 
that continue to be unsustainable in many parts of 
the world, high population densities that place 
impossible demands on the enyironmental resources 
available and armed conflicts causing environmental 
stress and degradation, locally and regionally. GEO-
2000 further acknowledges the efforts being made to 
halt environmental deterioration but recognizes that 
many of these are too few and too late; signs of 
improvements are few and far between. This is 
further exacerbated by the Iow priority that 
continues to be afforded to the environment in 
national and regional planning, and the sparse 
funding the environment receives in relation to other 
areas. 

There are, however, positive signs in ali this: 
cleaner production and promotion oí more 
sustainable ways of producing energy, including 
increased efficiency; raised environmental awareness 
among the public, Ieading to new action and 
initiatives at all levels of society; and innovative local 
solutions to environmental problems in almost ali 
countries of the world. 

The number of policy responses is growing, and 
they are increasing in effectiveness. GEO-2000 
documents many policy successes that have been 
recorded in ali continents in the recent past. 

GEO-2000 stresses the need far more 
comprehensive, integrated policy-making. In itself 



this call is not new. But it gains urgertcy in view of 
the increasingly cross-cutting nature of 
environmental issues. Thus, rather than trying to 
tackle issues such as deforestation and land 
degradation on a piecemeal basis, these must be 
integrated and in turn be connected with the needs 
and aspirations of the people. 

lt is usually impossible to determine which policy 
contributes to what change in the state of the 
environment, and furthermore there are few 
mechanisms, concepts, methodologies or criteria for 
making these policy assessments. Linkages between 
human actions and environmental outcomes are still 
poorly understood. A more complete and precise 
analysis will require the development of more 
comprehensive and long-term mechanisms for 
monitoring and assessing the effects of 
environmental policies on environmental quality. 

These current limitations pose a new challenge to 

FOREWORD 

the GEO assessment process. GEO-2000 is the 
culmination of a participatory process involving the 
work of experts from more than 100 countries. 'Our 
goal', we wrote in GEO-1, 'is that by the turn of the 
century a truly global participatory assessment 
process may be in operation to effectively keep under 
review the state of the world's environment, as well 
as to guide international policy setting'. I am pleased 
to be able to report that we have achieved this goal 
with a few months to spare. 

While commending UNEP's millennium report on 
the state of the environment to you, I emphasize also 
that GEO-2000 is but one output of a process 
designed to provide a continua! assessment of the 
global state of the environment. Even as this book is 
launched, we are strengthening assessment 
capabilities, preparing a range of associated products 
and beginning work on the next issue in the GEO 
series. 

w~~ 
Klaus Topfer 

United Nations Under-Secretary General and Executive Director, 
United Nations Environment Programme 



The GEO Project 
In response to the need for comprehensive, 
integrated, policy-relevant assessments of the global 
environment, UNEP launched the Global Environment 
Outlook (GEO) Project in 1995. The GEO Project has 
two main components: 

• A global environmental assessment process, the 
GEO Process, that is cross-sectoral and 
participatory. It incorporates regional views and 
perceptions, and builds consensus on priority 
issues and actions through dialogue among policy
makers and scientists at regional and global levels. 

• GEO outputs, in printed and electronic formats, 
including the GEO Report series. This series 
makes periodic reviews of the state of the world's 
environment, identifying major environmental 
concerns, trends and emerging issues together 
with their causes, and their social and economic 
impacts. It also provides guidance for decision
making processes such as the formulation of 
environmental polícies, action planning and 
resource allocation. Other outputs include 
technical reports, a Web site and a publication for 
young people. 

Tlw GEO proc~ss 

The GEO Process is a collaborative effort involving 
and supported by a range of partners around the 
world. A coordinated network of Collaborating Centres 
forms the core of the process. GEO Collaborating 

Centres are multidisciplinary institutes with a regional 
outlook that work at the interface between science 
and policy. They undertake studies with the dual aim 
of keeping the state of the region and world 
environment under review and providing guidance to 
regional and international policy setting and planning 
for sustainable development. The Centres work with 
other institutions in their region to bring together the 
required expertise to cover ali the environmental 
sectors relevant to sustainable development. 

The Collaborating Centres have played an 
increasingly important role in preparing GEO reports 
as the GEO process has progressed. They are now 
responsible for almost ali the regional inputs, thus 
combining top-down integrated assessment with 
bottom-up environmental reporting. To promote these 
activities and improve regional capacities, a training 
component on integrated environmental assessment 
and reporting has been developed within the GEO 
process. 

A number of Associated Centres also participate in 
the GEO process. According to their specialized areas 
of expertise, they contribute to the assessment and 
analysis activities as well as providing specific input to 
GEO reports and related products. 

Four working groups - on modelling, scenarios, 
policy and data - provide advice and support to the 
GEO process. Composed of experts from around the 
world, they help coordinate the work of the 
Collaborating Centres and advise on the use of 
methodologies to make outputs from the Centres as 
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comparable as possible. 
Other United Nations agencies contribute to the 

GEO Process through the United Nations System
wide Earthwatch, coordinated by UNEP. In particular, 
they provide substantive data and infarmation on the 
many environmentally-related issues that fall under 
their individual mandates; they also help review 
drafts. 

An essential component of the GEO Process is the 
set of regional consultations and other consultative 
mechanisms designed to promote and contribute to a 
regular dialogue between scientists and policy makers. 
These consultations help to guide the GEO Process 
and, in the framework of the GEO report, are used to 
review draft material and ensure that the report is 
geared towards policy formulation and action planning. 

Many of the activities that take place within the 
GEO process are funded from sources other than 
UNEP. lt is this externa! support that makes 
worldwide participation in GEO a reality. More than 
800 people have contributed to the production of this 
report (see page 380). 

The GEO Report Series is the main output of the 
GEO Process. GEO-1, the first report in the series, 
was published in January 1997. It reviewed majar 
environmental issues from regional and global 

ASSESSMENT 

SUB-REGIONAL 
► 

GEO REPORTS 

►1 GEO FOR YOUTH 

perspectives, and made an initial evaluation of sorne of 
the existing policy responses that address priority 
environmental concerns. The second in the series, 
GEO-2000, addresses three main areas: the state of 
the environment; trends and progress in policy 
development, including multilateral environmental 
agreements; and the future, with a focus on emerging 
environmental issues and region-specific alternative 
policies. 

A range of other outputs is prepared within the 
GEO Process and in association with the GEO 
Reports. These include technical and meeting reports, 
booklets, extracts and infarmation notes. Sorne of 
these are available on the Internet (http://www.unep. 
org/geo2000) as well as in hard cbpy, and sorne are 
available in the other official languages of the United 
Nations (Arabic, Chinese, French, Russian and 
Spanish). Sorne of the associated outputs of particular 
relevance to GEO-2000 are: 

• technical reports on region-specific alternative 
policy studies, global datasets and emerging 
environmental issues for the 21st century; 

• Environment Outlooks far Small Island Developing 
States in the Caribbean, lndian Ocean and the 
Pacific; and 

• Pachamama: Our Earth, Our Future - a book far 
young people based on the GEO reports. 
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The Data Issue 
Integrated environmental assessment poses many 
questions: 

• what are the main environmental trends? 
• what are the environmental impacts of policies? 
• are environmental policies meeting their targets 

and achieving their objectives? 

Answering these types of questions requires accurate, 
harmonized, time-series datasets on a wide range of 
issues, with appropriate resolution and geographical 
coverage, which can be turned into policy-relevant 
information. 

Data are produced by ground- and space-based 
monitoring networks and statistical surveys carried 
out by national, regional and international 
organizations. These core datasets are often further 
processed to derive indicators for easier 
communication, increased policy relevance, and 
further use in analytical work and reporting. 
Addressing data issues is not simply a technical and 
methodological question; it also involves monitoring 
capacity and reporting, and broad international 
coordination and consensus. 

Although core environmental datasets are 
improving, expanding and becoming more easily 
accessible, numerous inconsistencies and 
shortcomings still exist. Even the straightforward 
mapping of such basic indicators as current GDP, 
water consumption and fertilizer use is difficult. 
In particular, little information is yet available on 

environmental impacts on human health and natural 
ecosystems, social response and policy effectiveness. 
The conversion, integration and moulding of data to 
information is a complex process. In part, the 
difficulties persist because there is not yet enough 
feedback and validation during the process that 
connects collectors, collators, disseminators and end
users. 

Since GE0-1, steps were taken within the GEO 
Process to identify and analyse existing global 
datasets in order to improve the data underlying GEO 
reports. The main finding of this exercise was that 
missing data and data of uncertain quality are 
seriously hindering integrated environmental 
assessment at global and regional levels. As future 
GEO assessment requires more detail on selected 
issues, the demands on input data and constraints 
(coverage, reliability, resolution, frequency, timeliness) 
are expected to become more pronounced. More 
specific findings of the GEO data exercise are given 
below. 

Data quality and availability 

The lack of relevant data is a common experience. 
Within the environmental domain, there are still 
serious data gaps related to, for example, pesticide 
application, the state of fish stocks, forest quality, 
groundwater and biological diversity. The quality of 
existing data is of equal concern. Causes of data gaps 
and poor data quality are complex and diverse. 



There are inherent challenges in working with 
datasets on a global scale. From the perspective of 
GEO as a high-level global assessment, linkages of 
data across scale are particularly important. Given that 
in general only data with the same definition, 
standards and date of measurement can be safely 
aggregated to a regional or global leve!, even small 
discrepancies or gaps can make datasets incomplete or 
otherwise deficient. On the other hand, even with 
good quality data, aggregation and averaging may 
mask important spatial or temporal diversity. In large
scale aggregations, issues unique to smaller regions 
disappear. Therefore the scale of aggregation and 
reporting of averages should be carefully matched with 
the scale of environmental issues or policies and the 
purpose of assessment. 

Most of the available data apply to quantitative 
attributes of the environment. While measuring 
qualitative variables is usually more difficult, it is 
often through qualitative change that major trends can 
be detected. Monitoring ecosystem quality - for 
example, for forests or fisheries - needs to be 
improved. 

Sorne new global or regional compendia of 
environment-related data have considerably improved 
the global stock of data resources. Notable examples 
are the Dobfís data compilations in Europe and the 
World Bank's World Development Indicators. In 
addition, a small but steadily growing number of 
countries has set up systematic compilations of 

lnstitutional constraints affecting data issues 

THE DATA ISSUE 

environmental data, in part following the guidelines of 
the United Nations Statistical Office. This is resulting 
in national environmental reports being issued by 
more countries, and in the gradual improvement and 
harmonization of reporting to the Commission on 
Sustainable Development (CSD) and within the 
frameworks of multilateral environmental 
agreements. The relatively widespread testing by 
countries of the CSD indicator methodology may well 
see the demand for input data developing and 
becoming more concrete. 

Major institutional and technical constraints 
currently affecting ·data issues are listed in the tables 
on this and the following page. These tables are based 
on the experience of GEO Collaborating Centres in 
both developed and developing countries. 

Geo-referenced data and 
space-based obser\'ations 

There is a gradual recognition of the need to use geo
referenced data in environmental assessment. The 
same holds true for the need to have sorne 
information broken down by spatial units other than 
administrative units. Sorne important global, geo
referenced data sets, such as population and landcover, 
have been produced in the past few years. However, 
this should be regarded only as a beginning and few if 
any of these new datasets seem to be routinely 
updated. 

General institutional 
constra i nts 

The monitoring and data collection infrastructure of most developing countries is severely 
handicapped or non-existent due to limitations in resources, personnel and equipment. 
Constraints are also faced by international organizations. Keeping well-trained personnel 
in publicly-funded institutions is difficult. In sorne cases, there is no organization 
mandated to collect and report time-series data internationally on specific issues on a 
regular basis . 

Data reporti ng un its 

Data management 

Relevance 

Data are reported far different geographical areas by different agencies and 
organizations . As a result, it may be impossible to use and compare otherwise valuable 
aggregated datasets in global and regional assessments. 

The data management infrastructure of many countries is weak and data reporting is 
fragmented . Without a central compiling system, environmental data may rema in 
scattered across many sectoral organizations and departments. 

Many issues are not universally relevant. In such cases, not all countries will collect 
associated data and global datasets will therefore be incomplete. 
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Technl~al constraínts affectlng data issues 

Definition differencPs 

Coverage of monitoring 
networks 

Different reporting periods 

Gap filling 

Conceptual and technical 
difficulties of measurement 

Differences in measurement 
methorl 

In sorne cases the definition of what is being measured is vague and open to mis
interpretation. In other cases national reporting is simply incompatible with international 
standards. 'Wetlands', for instance, include different categories in different countries. 

Collection of time-series data requires permanent monitoring networks with adequate 
geographic coverage and sufficient resources. Although the availability of remotely
sensed data has led to improvements in the cost, quality and availability of 
environmental data, remate sensing cannot entirely substitute for measurements on the 
ground. 

Time-series data rarely match between countries or across a whole region. Essentially, 
the problem is that 1990 data, for instance, from one country cannot be compared with 
similar data from another country in 1995. Similarly, if data for different indicators exist 
for different time periods, their comparison is problematic. 

Various statistical methods are u sed to fill data gaps and smooth curves. 1 n addition, 
gaps are often filled with estimates provided by experts. Although in the absence of real 
data these methods are necessary, the risks of using them should be understood. 
Furthermore, they are clearly not substitutes for monitoring, measurement and the 
verification of data obtained through remate sensing and on the ground. 

Sorne variables are inherently difficult and/or costly to measure for large geographic 
areas. Two examples are the measurement of particulate matter in air and the 
measurement of biological diversity. Measuring the effectiveness of policy 
implementation may be equally challenging given that outcomes are often the results of 
severa! parallel policy actions. This makes the separation of the impact of one single 
policy from the others difficult. 

Frequently, there are underlying differences in data collection methods for data with the 
same label from different sources. Without going into a detailed analysis of data 
collection and measurement methods and standards, there is a risk that incompatible 
data may end up in aggregated datasets. 

Use of satellite data for environment reporting has 
increased but the full potential remains untapped. The 
common belief that space observations will make 
ground-based measurements redundant is seldom 
justified; while space ohservations may reduce the 
need for conventional in situ measurements, they do 
not remove the need for direct reporting and ground 
truthing. More importantly, many of the data 
categories that are needed to draw up policy-oriented 
assessments (for example on resource efficiency, 
finance and impacts on human well-being) cannot be 
detected from space. 

and routinely measured, the information may be 
classified or otherwise publicly unavailable. Difficulty 
of access to data on shared aquifers and surface water 
is an example which occurs in many parts of the 
world_ 

However, public and institutional attitudes towards 
access to data have changed noticeably during this 
decade. With Internet access becoming widespread, 
mass data processing cheaper and easier, and Cold-War 
style security no longer neccessary, the public has 
become more demanding and institutions more pro
active and open. This is true for a wide range of issues 
and organizations while the most symbolic event is 

Data may be inaccessible because of copyright issues, 
high cost, professional jealousy or organizational 
competition. Although sorne parameters are accurately 

the partial de-classification of military satellite 
imagery. 

This opening-up of data holdings and data 
exchange brings two potential problems for their use 
in broad assessments such as GEO. First, access to 



essential data which is currently taken for granted 
may become more commercialized and therefore more 
difficult for multilateral organizations and other 
compilers of environment assessments. In particular, 
this applies to satellite data and to large integrated 
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databases. Secondly, as data become more widely 
distributed and recycled, critica! validation will 
become even more important than it is today, making 
good scientific links essential for GEO-type 
assessments. 



Synthesis 
Two over-riding trends characterize the beginning of 
the third millennium. First, the global human 
ecosystem is threatened by grave imbalances in 
productivity and in the distribution of goods and 
services. A significant proportion of humanity still 
lives in dire poverty, and projected trends are for an 
increasing divergence between those that benefit from 
economic and technological development, and those 
that do not. This unsustainable progression of 
extremes of wealth and poverty threatens the stability 
of the whole human system, and with it the global 
environment. 

Secondly, the world is undergoing accelerating 
change, with internationally-coordinated 
environmental stewardship lagging behind economic 
and social development. Environmental gains from 
new technology and policies are being overtaken by 
the pace and scale of population growth and economic 
development. The processes of globalization that are 
so strongly influencing social evolution need to be 
directed towards resolving rather than aggravating the 
serious imbalances that divide the world today. Ali the 
partners involved - governments, intergovernmental 
organizations, the private sector, the scientific 
community, NGOs and other majar groups - need to. 
work together to resolve this complex and interacting 
set of economic, social and environmental challenges 
in the interests of a more sustainable future for the 
planet and human society. 

While each part of the Earth's surface is endowed 
with its own combination of environmental attributes, 

each area must also contend with a unique, but 
interlinked, set of current and emerging problems. 
GEO-2000 provides an overview of this range of 
issues. This synthesis provides a summary of the 
main conclusions of GEO-2000. 

The ~tale of t he enYironment: • 
a global on:r\'i(:·W 

Climate change 
In the late 1990s, annual emissions of carbon dioxide 
were almost four times the 1950 leve! and 
atmospheric concentrations of carbon dioxide had 
reached their highest leve! in 160 000 years. 
According to the Intergovernmental Panel on Climate 
Change, 'the balance of evidence suggests that there 
is a discernible human influence on global climate'. 
Expected results include a shifting of climatic zones, 
changes in species composition and the productivity of 
ecosystems, an increase in extreme weather events 
and impacts on human health. 

Through the United Nations Framework 
Convention on Climate Change and the Kyoto 
Protocol, efforts are under way to start controlling and 
reducing greenhouse gas emissions. During the Third 
Conference of the Parties in Buenos Aires in 1998, a 
plan of action was developed on how to use the new 
international policy instruments such as emission 
trading and the Clean Development Mechanism. 
However, the Kyoto Protocol alone will be insufficient 
to stabilize carbon dioxide levels in the atmosphere. 



Stratospheric ozone depletion 
Majar reductions in the production, consumption and 
release of ozone-depleting substances (ODS) have 
been, and continue to be, achieved by the Montreal 
Protocol and its related amendments. The abundance 
of ODS in the lower atmosphere peaked in about 1994 
and is now slowly declining. This is expected to bring 
about a recovery of the ozone !ayer to pre-1980 levels 
by around 2050. 

Illegal trading, still a problem, is being addressed 
by national governments but substantial quantities of 
ODS are still being smuggled across national borders. 
The Multilateral Fund and the Global Environment 
Facility are helping developing countries and countries 
in transition to phase out ODS. Since 1 July 1999, 
these countries have, for the first time, had to start 
meeting obligations under the Montreal Protocol. 

Nitrogen loading 
We are fertilizing the Earth on a global scale through 
intensive agriculture, fossil fue! combustion and 
widespread cultivation of leguminous crops. Evidence 
is growing that the huge additional quantities of 
nitrogen being used are exacerbating acidification, 
causing changes in the species composition of 
ecosystems, raising nitrate levels in freshwater 
supplies above acceptable limits for human 
consumption and causing eutrophication in many 
freshwater habitats. In addition, river discharges laden 
with nitrogen-rich sewage and fertilizer run-off tend to 
stimulate alga! blooms in coastal waters, which can 
lead to oxygen starvation and subsequent fish kills at 
lower depths, and reduce marine biodiversity through 
competition. Nitrogen emissions to the atmosphere 
contribute to global warming. Consensus among 
researchers is growing that the scale of disruption to 
the nitrogen cycle may have global implications 
comparable to those caused by disruption of the 
carbon cycle. 

Chemical risks 
With the massive expansion in the availability and use 
of chemicals throughout the world, exposure to 
pesticides, heavy metals, small particulates and other 
substances poses an increasing threat to the health of 
humans and their environment. Pesticide use causes 
3.5 to 5 million acute poisonings a year. Worldwide, 
400 million tonnes of hazardous waste are generated 
each year. About 75 per cent of pesticide use and 
hazardous waste generation occurs in developed 
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countries. Despite restrictions on toxic and persistent 
chemicals such as DDT, PCBs and dioxin in many 
developed countries, they are still manufactured for 
export and remain widely used in developing 
countries. Efforts are under way to promote cleaner 
production, to limit the emissions and phase out the 
use of sorne persistent organic pollutants, to control 
waste production and trade, and improve waste 
management. 

Disasters 
The frequency and effects of natural disasters such as 
earthquakes, volcanic eruptions, hurricanes, fires and 
floods are increasing. This not only affects the lives of 
millions of people directly, through death, injury and 
economic losses, but adds to environmental problems. 
As just one example, in 1996-98 uncontrolled wildfires 
swept through forests in Brazil, Canada, China's 
north-eastern Inner Mongolia Autonomous Region, 
France, Greece, Indonesia, Italy, Mexico, Turkey, the 
Russian Federation and the United States. The health 
impacts of forest fires can be serious. Experts 
consider a pollution index of 100 µ,g/m3 unhealthy; in 
Malaysia, the index reached 800 µ,g/m3. The estimated 
health cost of forest fires to the people of Southeast 
Asia was US$1 400 million. Fires are also a serious 
threat to biodiversity, especially when protected areas 
are burnt. Early warning and response systems are 
still weak, particularly in developing countries; there 
is an urgent need for improved information 
infrastructures and increased technical response 
capabilities. 

El Niño 
Unusual weather conditions over the past two years 
are also attributed to the El Niño Southern Oscillation 
CENSO). The 1997/98 El 
Niño developed more 
quickly and resulted in 
higher temperatures in the 
Pacific Ocean than ever 
recorded befare. The 
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presence of this mass of 
warm water dominated 
world climate patterns up to mid-1998, causing 
substantial disruption and damage in many areas, 
including temperate zones. Extreme rainfall and 
flooding, droughts arrd forest fires were among the 
majar impacts. Forecasting and early warning systems, 
together with human, agricultura! and infrastructural 

Sea surface 
temperature 
anomalies in 
January 1998, at 
lhe height of the 
1997/98 El Niño -
see page 33 
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protection, have been substantially improved as a 
result of the most recent El Niño. 

Land, forests and biodiversity 
Forests, woodlands and grasslands are still being 
degraded or destroyed, marginal lands turned into 
deserts, and natural ecosystems reduced or 
fragmented, further threatening biodiversity. New 
evidence confirms that climate change may further 
aggravate soil erosion in many regions in the coming 
decades, and threaten food production. Deforestation 
continues at high rates in developing countries, mainly 
driven by the demand for wood products and the need 
for land for agriculture and other purposes. Sorne 65 
million hectares of forest were lost between 1990 and 
1995, out of a total of 3500 million hectares. An 
increase of 9 million hectares in the developed world 
only slightly offset this loss. The quality of the 
remaining forest is threatened by a range of pressures 
including acidification, fuelwood and water abstraction, 
and fire. Reduced or degraded habitats threaten 
biodiversity at gene, species and ecosystems leve!, 
hampering the provision of key products and services. 
The widespread introduction of exotic species is a 
further majar cause of biodiversity loss. Most of the 
threatened species are land-based, with more than half 
occurring in forests. Freshwater and marine habitats, 
especially coral reefs, are also very vulnerable. 

Freshwater 
Rapid population growth combined with 
industrialization, urbanization, agricultura! 
intensification and water-intensive lifestyles is 
resulting in a global water crisis. About 20 per cent of 

water withdrawal as percentage of total avallable 

the population currently 
lacks access to safe drinking 
water, while 50 per cent 
lacks access to a safe 
sanitation system. Falling 
water tables are widespread 
and cause serious problems, 
both because they lead to 
water shortages and, in 
coastal areas, to salt 
intrusion. Contamination of 

less than 10% 20% to 40% 
10% to 20% more than 40% 

By the year 2025, 
as much as two
thirds of the world 
population may be 
subject to moderate 
to high water stress 
- see page 42 

drinking water is mostly felt 
in megacities, while nitrate pollution and increasing 
loads of heavy metals affect water quality nearly 
everywhere. The world supply of freshwater cannot be 
increased; more and more people depend on this fixed 

supply; and more and more of it is polluted. Water 
security, like food security, will become a majar 
national and regional priority in many areas of the 
world in the decades to come. 

Marine and coastal areas 
Urban and industrial development, tourism, 
aquaculture, waste dumping and discharges into 
marine areas are degrading coastal areas around the 
world and destroying ecosystems such as wetlands, 
mangroves and coral reefs. Climatic changes also 
affect the quality of ocean water as well as sea levels. 
Low-lying areas, including many small islands, risk 
inundation. The global marine fish catch almost 
doubled between 1975 and 1995, and the state of the 
world's fisheries has now reached crisis point. About 
60 per cent of the world's fisheries are at ornear the 
point at which yields decline. 

Atmosphere 
There is a majar difference between air pollution 
trends in developed and developing countries. 
Strenuous efforts have begun to abate atmospheric 
pollution in many industrialized countries but urban 
air pollution is reaching crisis dimensions in most 
large cities of the developing world. Road traffic, the 
burning of coa! and high-sulphur fuels, and forest fires 
are the majar causes of air pollution. People in 
developing countries are also exposed to high levels of 
indoor pollutants from open fires. Sorne 50 per cent of 
chronic respiratory illness is now thought to be 
associated with air pollution. Large areas of forest and 
farmland are also being degraded by acid rain. 

U rban impacts 
Many environmental problems reinforce one another in 
smal!, densely-populated areas. Air po!lution, garbage, 
hazardous wastes, noise and water contamination turn 
these areas into environmental hot spots. Children are 
the most vulnerable to the inevitable health risks. 
Sorne 30-60 per cent of the urban population in low
income countries still lack adequate housing with 
sanitary facilities, drainage systems and piping for 
clean water. Continuing urbanization and 
industrialization, combined with a lack of resources and 
expertise, are increasing the severity of the problem. 
However, many local authorities are now joining forces 
to promote the concept of the sustainable city. 



Policy responses: a global overview 

As awareness of environmental issues and their 
causes develops, the focus of policy questions shifts 
towards the policy response itself: what is being done, 
is it adequate and what are the alternatives? GEO-
2000 includes a unique assessment of environmental 
policies worldwide. 

Environmental laws and institutions have been 
strongly developed over the past few years in almost 
ali countries. Command and control policy via direct 
regulation is the most prominent policy instrument 
but its effectiveness depends on the manpower 
available, methods of implementation and control, and 
leve! of institutional coordination and policy 
integration. In most regions, such policies are still 
organized by sector but environmental planning and 
environmental impact assessment are becoming 
increasingly common everywhere. 

While most regions are now trying to strengthen 
their institutions and regulations, sorne are shifting 
towards deregulation, increased use of economic 
instruments and subsidy reform, reliance on voluntary 
action by the private sector, and more public and NGO 
participation. This development is fed by the 
increasing complexity of environmental regulation and 
high control costs as well as demands from the private 
sector for more flexibility, self-regulation and cost
effectiveness. 

GEO-2000 confirms the overall assessment of 
GEO-1: the global system of environmental 
management is moving in the right direction but much 
too slowly. Yet effective and well tried policy 
instruments do exist that could lead much more 
quickly to sustainability. If the new millennium is not 
to be marred by major environmental disasters, 
alternative policies will have to be swiftly 
implemented. 

One of the major conclusions of the policy review 
concerns the implementation and effectiveness of 
existing policy instruments. The assessment of 
implementation, compliance and effectiveness of 
policy initiatives is complicated and plagued by gaps in 
data, conceptual difficulties and methodological 
problems. 

Multilateral environmental agreements (MEAs) 
have proven to be powerful tools for attacking 
environmental próblems. Each region has its own 
regional and sub-regional agreements, mostly relating 
to the common management or protection of natural 
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resources such as water supply in river basins and 
transboundary air pollution. There are also many 
global-leve! agreements, including those on climate 
change and biodiversity that resulted from the United 
Nations Conference on Environment and 
Development, held in Rio de Janeiro, Brazil, in 1992. 

In addition to the binding MEAs, there are non
binding agreements (such as Agenda 21) and 
environmental clauses or principies in wider 
agreements (such as regional trade treaties). A major 
trend in MEAs over the years has been a widening 
focus from issue-specific approaches (such as 
provisions for shared rivers) to trans-sectoral 
approaches (such as the Base! Convention), to 
globalization and to the general recognition of the 
linkage between environment and development. 
Another trend is still unfolding: the step-by-step 
establishment of common principies (such as the 
Forest Principies) in different sectors. 

The GEO-2000 review of MEAs highlights two 
issues: 

• the eff ectiveness of MEAs depends strongly on the 
institutional arrangements, the financia! and 
compliance mechanisms, and the enforcement 
systems that have been set up for them; 

• it is still difficult to assess accurately the 
effectiveness of MEAs and non-binding 
instruments because of the lack of accepted 
indicators. 

Re~ional trends 

Africa 
Poverty is a major cause and consequence of the 
environmental degradation and resource depletion that 
threaten the region. Major environmental challenges 
include deforestation, soil degradation and 
desertification, declining biodiversity and marine 
resources, water scarcity, and deteriorating water and 
air quality. Urbanization is an emerging issue, bringing 
with it the range of human health and environmental 
problems well known in urban areas throughout the 
world. Growing 'environmental debts' in many 
countries are a major concern because the cost of 
remedia! action will be far greater than preventive 
action. 

Although many African countries are implementing 
new national and multilateral environmental policies, 
their effectiveness is often low due to lack of adequate 
staff, expertise, funds and equipment for 
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implementation and enforcement. Current 
environmental policies are mainly based on regulatory 
instruments but sorne countries have begun to 
consider a broader range, including economic 
incentives implemented through different tax systems. 
Although cleaner production centres have been 
created in a few countries, most industries have made 
little effort to adopt cleaner production approaches. 
However, sorne multinational corporations, large-scale 
mining companies and even local enterprises have 
recently voluntarily adopted precautionary 
environmental standards. 

There is growing recognition that national 
environmental policies are more likely to be 
effectively implemented if they are supported by an 
informed and involved public. Environmental 
awareness and education programmes are expanding 
almost everywhere, while indigenous knowledge 
receives greater recognition and is increasingly used. 
Environmental information systems are still weak. 

There is fairly high interest in many of the global 
MEAs, and severa! regional MEAs have been 
developed to support the global ones. The compliance 
and implementation rate is, however, quite Iow, mainly 
due to Iack of funds. 

Asia and the Pacific 
Asia and the Pacific is the largest region and it is 
facing serious environmental challenges. High 
population densities are putting enormous stress on 
the environment. Continued rapid economic growth 
and industrialization is likely to cause further 
environmental damage, with the region becoming 
more degraded, less forested, more polluted and less 
ecologically diverse in the future. 

•. 

The region, which has 
only 30 per cent of the 
world's land area, supports 
60 per cent of the world 
population. This is leading 
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to land degradation, 
especially in marginal areas, 
and habitat fragmentation. 
Increasing habitat 

Aerosol lndex 

Smoke haze over 
Indonesia on 
19 October 1997, 
caused by forest tires 
- see page 90 

fragmentation has depleted the wide variety of forest 
products that used to be an important source of food, 
medicine and income for indigenous people. Forest 
tires caused extensive damage in 1997-98. 

Water supply is a serious problem. Already at least 
one in three Asians has no access to safe drinking 

water and freshwater will be the major limiting factor 
to producing more food in the future, especially in 
populous and arid areas. Energy demand is rising 
faster than in any other part of the world. The 
proportion of people living in urban centres is rising 
rapidly, and is focused on a few urban centres. Asia's 
particular style of urbanization - towards rnegacities -
is likely to increase environrnental and social stresses. 

Widespread concern over pollution and natural 
resources has led to legislation to curb ernissions and 
conserve natural resources. Governments have been 
particularly active in prornoting environrnental 
compliance and enforcement although the latter is still 
a problern in parts of the region. Econornic incentives 
and disincentives are beginning to be used for 
environmental protection and the promotion of 
resource efficiency. Pollution fines are cornrnon and 
deposit-refund schemes are being prornoted to 
encourage reuse and recycling. Industry groups in 
both low- and high-income countries are becorning 
increasingly sensitive to environmental concerns over 
industrial production. There is keen interest in 
1SO14 000 standards for manufacturing and in eco
labelling. 

In rnost countries, dornestic investrnent in 
environmental issues is increasing. A major thrust, 
particularly among developing countries, is on water 
supply, waste reduction and waste recycling. 
Environrnent funds have also been established in 
many countries and have contributed to the prorninent 
role that NGOs now play in environrnental action. 
Many countries are in favour of public participation, 
and in sorne this is now required by law. However, 
education and awareness levels arnongst the public are 
often low, and the environmental information base in 
the region is weak. 

Whilst there is uneven comrnitment to global 
MEAs, regional MEAs are important. They indude a 
nurnber of important environmental policy initiatives 
developed by sub-regional cooperative mechanisms. 

One of the greatest challenges is to promote 
liberal trade yet maintain and strengthen the 
protection of the environment and natural resources. 
Sorne governments are now taking action to reconcile 
trade and environmental interests through special 
policies, agreements on product standards, 
enforcement of the Polluter Pays Principie, and the 
enforcernent of health and sanitary standards for food 
exports. 



Europe and Central Asia 
Environmental trends reflect the political and socio
economic legacy of the region. In Western Europe, 
overall consumption levels have remained high but 
measures to curb environmental degradation have led 
to considerable improvements in sorne, though not all, 
environmental parameters. Sulphur dioxide emissions, 
for example, were reduced by more than one-half 
between 1980 and 1995. In the other sub-regions, 
recent political change has resulted in sharp though 
probably temporary reductions in industrial activity, 
reducing many environmental pressures. 

A number of environmental characteristics are 
common to much of the region. Large areas of forests 
are damaged by acidification, pollution, drought and 
forest fires. In many European countries, as much as 
half the known vertebrate species are under threat 
and most stocks of commercially-exploited fish in the 
North Sea have been seriously over-fished. More than 
half of the large cities in Europe are overexploiting 
their groundwater resources. Marine and coastal areas 
are susceptible to damage from a variety of sources. 
Road transport is now the main source of urban air 
pollution, and overall emissions are high - Western 
Europe produces nearly 15 per cent of global CO2 
emissions and eight of the ten countries with the 
highest per capita SO2 emissions are in Central and 
Eastern Europe. 

Regional action plans have been effective in 
forging policies consistent with the principies of 
sustainable development and in catalysing national and 
local action. However, sorne targets have yet to be 
met and plans in Eastern Europe and Central Asia are 
less advanced than elsewhere because of weak 
institutional capacities and the slower pace of 
economic restructuring and political reform. 

Public participation in environmental issues is 
considered satisfactory in Western Europe, and there 
are sorne positive trends in Central and Eastern 
Europe. Many countries, however, still lack a proper 
legislative framework for public participation although 
the Convention on Access to Environmental 
Information and Public Participation in Environmental 
Decision Making signed by most of the ECE countries 
in 1998 should improve the situation. Access to envi
ronmental information has significantly increased with 
the formation of the European Environment Agency 
and other information resource centres in Europe. The 
leve! of support for global and regional MEAs, in 
terms of both ratification and compliance, is high. 
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There has been significant success, particularly in 
Western Europe, in implementing cleaner production 
programmes and eco-labelling. Within the European 
Union, green taxation and mitigating the adverse 
effects of subsidies are important priorities. 
Legislation is being adopted on entirely new subjects. 
Examples include the Nitrates Directive, the Habitat 
Direclive and Lhe Nalura 2000 plan for a European 
Ecological Network. Implementation is, however, 
proving difficult. 

The transition countries need to strengthen their 
institutional capacities, improve the enforcement of 
fees and fines, and build up the capacity of enterprises 
to introduce environmental management systems. The 
major challenge for the region as a whole is to 
integrate environmental, economic and social policies. 

Latin America and the Caribbean 
Two major environmental issues stand out in the 
region. The first is to find solutions to the problems of 
the urban environment - nearly three-quarters of the 
population are already per cent 

urbanized, many in mega
cities. The air quality in 
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Natural forest cover continues to decrease in all 
countries. A total of 5.8 million hectares a year was 
lost during 1990-95, resulting in a 3 per cent total loss 
for the period. This is a major threat to biodiversity. 
More than 1 000 vertebrate species are now 
threatened with extinction. 

The region has the largest reserves of cultivable 
land in the world but soil degradation is threatening 
much cultivated land. In addition, the environmental 
costs of improved farm technologies have been high. 
During the 1980s, Central America increased 
production by 32 per cent but doubled its consumption 
of pesticides. On the plus side, many countries have 
substantial potential for curbing their contributions to 
the build-up of greenhouse gases, given the region's 
renewable energy sources and the potential of forest 
conservation and reforestation programmes to provide 
valuable carbon sinks. 

During the past decade, concern for environmental 
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urbanized - see page 
133 
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issues has greatly increased, and many new 
institutions and policies have been put in place. 
However, these changes have apparently not yet 
greatly improved environmental management which 
continues to concentrate on sectoral issues, without 
integration with economic and social strategies. The 
lack of financing, technology, personnel and training 
and, in sorne cases, large and complex legal 
frameworks are the most common problems. 

Most Latin American economies still rely on the 
growth of the export sector and on foreign capital 
inflows, regardless of the consequences to the 
environment. One feature of such policies is their 
failure to include environmental costs. Economic 
development efforts and programmes aimed at fighting 
poverty continue to be unrelated to environmental 
policy, dueto poor inter-agency coordination and the 
lack of focus on a broader picture. On the industrial 
side, sorne producers have adopted ISO 14 000 
standards as a means of demonstrating compliance 
with international rules. 

An encouraging aspect is the trend towards 
regional collaboration, particularly on transboundary 
issues. For example, a Regional Response Mechanism 
for natural disasters has been established with 
telecommunication networks that link key agencies so 
that they can make quick assessments of damage, 
establish needs and mobilize resources to provide 
initial relief to affected communities. There is 
considerable interest in global and regional MEAs, and 
a high level of ratification. However, the leve! of 
implementing new policies to comply with these 
MEAs is generally low. 

N orth America 
North Americans use more energy and resources per 
capita than people in any other region. This causes 
acute problems for the environment and human health. 
The region has succeeded, however, in reducing many 
environmental impacts through stricter legislation and 
improved management. Whilst emissions of many air 
pollutants have been markedly reduced over the past 
20 years, the region is the largest per capita 
contributor to greenhouse gases, mainly due to high 
energy consumption. Fuel use is high - in 1995 the 
average North American used more than 1600 litres of 
fue! a year (compared to about 330 litres in Europe). 
There is continuing concern about the effects of 
exposure to pesticides, organic pollutants and other 
toxic compounds. Changes to ecosystems caused by 

the introduction of non-indigenous species are 
threatening biodiversity and, in the longer term, global 
warming could move the ideal range for many North 
American forest species sorne 300 km to the north, 
undermining the utility of forest reserves established 
to protect particular plant and animal species. Locally, 
coastal and marine resources are clase to depletion or 
are being seriously threatened. 

The environmental policy scene is changing in 
North America. In Canada, most emphasis is on 
regulatory reform, federal/provincial policy 
harmonization and voluntary initiatives. In the United 
States, the impetus for introducing new types of 
environmental policies has increased and the country 
is developing market-based policies such as the use of 
tradeable emissions permits and agricultura! subsidy 
reform. Voluntary policies and private sector 
initiatives, often in combination with civil society, are 
also gaining in importance. These include voluntary 
pollution reduction initiatives and programmes to 
ensure responsible management of chemical products. 
The region is generally active in supporting and 
complying with regional and global MEAs. 

Public participation has been at the heart of many 
local resource management initiatives. Environmental 
policy instruments are increasingly developed in 
consultation with the public and the business 
community. Participation by NGOs and community 
residents is increasingly viewed as a valuable part of 
any environmental protection programme. 

Increasing accountability and capacity to measure 
the performance of environmental policies is an 
overarching trend. Target setting, monitoring, 
scientific analysis and the public reporting of 
environmental policy performance are used to keep 
stakeholders involved and policies under control. 
Access to information has been an important incentive 
for industries to improve their environmental 
performance. 

Despite the many areas where policies have made 
a major difference, environmental problems have not 
been eliminated. Economic growth has negated many 
of the improvements made so far and new problems -
such as climate change and biodiversity loss - have 
emerged. 

West Asia 
The region is facing a number of major environmental 
issues, of which degradation of water and land 
resources is the most pressing. Groundwater 



resources are in a critica] condition because the 
volumes withdrawn far exceed natural recharge rates. 
Unless improved water management plans are put in 
place, majar environmental problems are Iikely to 
occur in the future. 

Land degradation is a serious problem, and the 
region's rangelands - important for food security - are 
deteriorating, rnainly as a result of overstocking what 
are essentially fragile ecosystems. Drought, 
mismanagement of Iand resources, intensification of 
agriculture, poor irrigation practices and uncontrolled 
urbanization have also contributed. Marine and coastal 
environments have been degraded by overfishing, 
pollution and habitat destruction. Industrial pollution 
and management of hazardous wastes also threaten 
socio-economic development in the region with the 
oil-producing countries generating two to eight times 
more hazardous waste per capita than the United 
States. Over the next decade, urbanization, 
industrialization, population growth, abuse of 
agrochemicals, and uncontrolled fishing and hunting 
are expected to increase pressures on the region's 
fragile ecosystems and their endemic species. 

The command and control approach, through 
legislation, is still the main environmental 
management too! in almost ali states. However, 
severa! new initiatives, such as public awareness 
campaigns, have been taken to protect environmental 
resources and control pollution. In addition, many 
enterprises such as refineries, petrochemical 
complexes and metal smelters have begun procedures 
for obtaining certification under the ISO 14 000 series. 
Another important approach to resource conservation 
has been a growing interest in recycling scarce 
resources, particularly water. In many states on the 
Arabian Península, municipal wastewater is subjected 
at Ieast to secondary treatment, and is widely used to 
irrigate trees planted to green the Iandscape. 

Success in implementing global and regional MEAs 
in the region is mixed and commitment to such policy 
tools quite weak. At a national leve! there has, 
however, been a significant increase in commitment to 
sustainable development, and environmental 
institutions have been given a higher priority and 
status. 

Polar regions 
The Arctic and Antarctic play a significant role in the 
dynamics of the global environment and act as 
barometers of global change. Both areas are mainly 

SYNTHESIS 

affected by events occurring outside the polar regions. 
Stratospheric ozone depletion has resulted in high 
Ievels of ultraviolet radiation, and polar ice caps, 
shelves and glaciers are melting as a result of global 
warming. Both areas act as sinks for persistent 
organic pollutants, heavy metals and radioactivity, 
mostly originating from other parts of the world. The 
contaminants accumulate in food chains and pose a 
health hazard to polar inhabitants. Wild flora and fauna 
are also affected by human activities. For example, 
capelin stocks have collapsed twice in the Arctic since 
the peak catch of 3 millíon tonnes in 1977. In the 
Southern Ocean, the Patagonian toothfish is being 
over-fished and there is a Iarge accidental mortality of 
seabirds caught up in fishing equipment. On land, wild 
communities have been modified by 
introductions of exotic species and, 
particularly in northern Europe, by 
overgrazing of domestic reindeer. 

In the Arctic, the end of Cold War tensions has led 
to new environmental cooperation. The eight Arctic 
countries have adopted the Arctic Environmental 
Protection Strategy which includes monitoring and 
assessment, environmental emergencies, conservation 
of flora and fauna, and protection of the marine 
environment. Cooperation amongst groups of 
indigenous peoples has also been organized. The 
Antarctic environment benefits from the continuing 
commitment of Parties to the Antarctic Treaty aimed 
at reducing the chance of the region becoming a 
source of discord between states. The Treaty 
originally focused on mineral and living resources but 
this focus has now shifted towards broader 
environmental issues. A similar shift is expected in 
the Arctic, within the broader context of European 
environmental policies. In both polar areas, limited 
financia] resources and political attention still 
constrain the development and implementation of 
effective policies. 

1, , ,. ' , ' ) ' ~ ( , , . i , _ · 'I , , 

Issues for the 21st century 
Environmental issues that may become priorities in 
the 21st century can be clustered in three groups -
unforeseen events and scientific discoveries; sudden, 
unexpected transformations of old issues; and already 
well-known issues to which the present response is 
inadequate. 

The Scientific Committee on Problems of the 

The Patagonian 
toothfish, 
Dissostichus 
eleginoides, is 
being severely 
overfished -
see page 193 
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Environment of the International Council for Science 
conducted a special survey for GEO-2000 on 
environmental issues that may require attention in the 
21st century. The survey was conducted among 200 
scientists in 50 countries. Most of the responding 
scientists expect that the major environmental 
problems of the next century will stem from the 
continuation and aggravation of existing problems that 
currently do not receive enough policy attention. 

The issues cited most frequently are climate 
change, and the quantity and quality of water 
resources. These are followed by deforestation and 
desertification, and problems arising from poor 
governance at national and international levels. Two 
social issues, population growth and changing social 
values, also received considerable attention. Many 
scientists emphasized that the interlinkages between 
climate change and other environmental problems 
could be important. This includes the emerging 
scientific understanding of complex interactions in the 
atmosphere-biosphere-cryosphere-ocean system -
which could lead to irreversible changes such as shifts 
in ocean currents and changes in biodiversity. 

The emphasis on interlinkages is not surprising. It 
has been repeatedly shown that sectoral policies taken 
in isolation do not always yield the desired results. One 
reason is that sectoral policies can solve one problem 
while aggravating others, particularly over a long time 
frame. Although the existence of interlinkages 
between environmental problems is now better known, 
we still lack understanding of exactly how the issues 
are linked, to what degree they interact and what the 
most effective measures are likely to be. One such 
issue that is identified throughout GEO-2000 is the 
need to integrate land- and water-use planning to 
provide food and water security. 

Alternative policies 
Since current policies will not lead to a sustainable 
future, at either the regional or the global leve!, 
region-specific studies were undertaken for GEO-2000 
to investigate possible alternative policies. Each 
regional study focused on one or two specific issues 
selected on the basis of regional challenges identified 
in GEO-1 (see table opposite). 

In each study, severa! alternative policy responses 
were identified to address the issues at hand. Each of 
the selected responses has been implemented 
elsewhere with success. The results confirm that, in 
principie, the knowledge and technological base to 

solve environmental issues are available, and that if 
these alternative policies were implemented 
immediately and pursued with vigour they could 
indeed set the world on a more sustainable course. 

A number of key conclusions emerge from the 
alternative policy studies. 

• There is a clear need for integrated policies. For 
example, in Latín America a broad intersectoral 
approach is advocated to achieve sustainable forest 
development. In Europe and Central Asia, 
combined strategies to deal with acidification, 
urban air pollution and climate change could lead 
to an optima) use of opportunities for energy 
efficiency and fue! switching. 
Market-based incentives, particularly subsidy 
reforms, have a role to play in ali regions. Reform 
of unnecessary subsidies can encourage the more 
efficient use of resources such as energy, and thus 
help reduce pollution and degradation. 

• Effective institutional mechanisms are essential. 
Too many institutions are weak and plagued with 
limited mandates and power, small financia! 
resources and few human resources. 

• A main obstacle to successful policy 
implementation is lack of money. Attention is 
drawn to the crucial point that environmental 
management usually needs financing. 

The regional studies highlight major gaps in our 
knowledge and experience when it comes to analysing 
and directing macro-economical processes relating to 
the environment. A number of issues, including trade 
and financia! flows, were not addressed because of a 
lack of relevant inform,1tion and knowledge. There is 
an urgent need to improve understanding of the 
effects of economic and social developments on the 
environment, and vice versa. 

Environmental focus of region-speciflc 
alternative policy studíes 

Asia and the Pacific Air pollution 

Africa 

Europe and 
Central Asia 

Latin America 

North America 

West Asia 

Land and water resource management 

Energy-related issues 

Use and conservation of forests 

Resource use, greenhouse gas emissions 

Land and water resource management 
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GEO-2000 confirms the overall assessment of GEO-1: 
the global system of environmental policy and 
management is moving in the right direction but much 
too slowly. On balance, gains by better management 
and technology are still being outpaced by the 
environmental impacts associated with the speed and 
scale of population and economic growth. Substantial 
improvement in the environment is rarely achieved. 

The continued poverty of the majority of the 
planet's inhabitants and excessive consumption by the 
minority are the two major causes of environmental 
degradation. The present course is unsustainable and 
postponing action is no longer an option. Inspired 
political leadership and intense cooperation across ali 
regions and sectors will be needed to put both existing 
and new policy instruments to work. 

One of GEO's tasks is to recommend measures 
and actions that could reverse unwelcome trends and 
reduce threats to the environment. This publication 
therefore concludes with recommendations made by 
UNEP after consideration of the findings of the GEO-
2000 assessment. These recommendations are 
focused on four areas. 

Filling the knowledge gaps 
GEO-2000 shows that we still lack a comprehensive 
view of the interactions and impacts of global and 
inter-regional processes. Information on the current 
state of the environment is riddled with weakness. 
There are few tools to assess how developments in 
one region affect other regions, and whether the 
dreams and aspirations of one region are compatible 
with the sustainability of the global commons. 

Another serious omission is the lack of effort to 
find out whether new environmental policies and 
expenditures have the desired results. These 
knowledge gaps act as a collective blindfold that hides 
both the road to environmental sustainability and the 
direction in which we are travelling. However, whilst 
it is imperative to address these gaps, they should not 
be used as an excuse for delaying action on 
environmental issues that are known to be a problem. 

Tackling root causes 
Means must be found to tackle the root causes of 
environmental problems, many of which are unaffected 
by strictly environmental policies. Resource 
consumption, for example, is a key driver of 
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environmental degradation. Policy measures to attack 
this issue must reduce population growth, reorient 
consumption patterns, increase resource use efficiency 
and make structural changes to the economy. Ideally, 
such measures must simultaneously maintain the living 
standards of the wealthy, upgrade the living standards of 
the disadvantaged, and increase sustainability. This will 
require a shifl in values away from material 
consumption. Without such a shift, environmental 
policies can effect only marginal improvements. 

Taking an integrated approach 
Changes are needed in the ways we think about the 
environment and in the ways in which we manage it. 
First, environmental issues need to be integrated into 
mainstream thinking. Options for add-on environmental 
policies have been exhausted in many sub-regions. 
Better integration of environmental thinking into 
decision-making about agriculture, trade, investment, 
research and development, infrastructure and finance 
is now the best chance for effective action. 

Secondly, environmental policies that move away 
from strictly sectoral issues to encompass broad social 
considerations are the most likely to make a lasting 
impact. This holds good across the gamut of 
environmental issues - for example, water, land and 
other forms of natural resource management, forest 
conservation, air pollution and coastal area management. 

Thirdly, there is a need for better integration of 
international action to improve the environment -
particularly in relation to regional and multilateral 
environment agreements. 

Mobilizing action 
Solutions to environmental issues must come from 
cooperative action between ali those involved -
individuals, NGOs, industry, local and national 
governments, and international organizations. The 
need to involve ali the parties concerned is 
emphasized throughout GEO-2000. Specific examples 
include the increasing role of NGOs in multilateral 
agreements, the involvement of stakeholders in 
property rights issues, and the leadíng role played by 
sorne manufacturing and resource industries in setting 
ambitious but voluntary environmental targets. 



The GEO-2000 Regions 
There are seven GEO-2000 regions, each divided 
into sub-regions: 
Africa, Asia and the Pacific, Europe and Central 
Asia, Latin America and the Caribbean, North 
America, West Asia and the Polar Regions. 

Polar Regions 
The Arctic: the eight Arctic countries are: 
Canada, Greenland (Denmark), Finland, Iceland, 
Norway, Russia, Sweden, Alaska (United States) 
The Antarctic 

Polar Regions (Arctic) 

North 
Amanea 

Latln Amorlca 
and I~~ Carlbhedn 

Eorope rld ceri!ral Asia 

Asia and the Pacific 

Polar Reg1ons (Antarclic) 



AFRICA 

Northern Africa: 
Algeria, Egypt, Libyan Arab Jamahiriya, Mauritania, 
Morocco, Tunisia 

Western and Central Africa: 
Benin, Burkina Faso, Burundi, Cameroon, 
Cape Verde, Central African Republic, Chad, 
Congo, Democratic R~public of the Congo, Cote d'lvoire, 
Equatorial Guinea, Gabon, Gambia, Ghana, 
Guinea, Guinea-Bissau, Liberia, Mali, Niger, Nigeria, 
Rwanda, Sao Tomé and Príncipe, Senegal, Sierra Leone, Togo 

Eastern Africa and Indian Ocean Islands: 
Comoros, Djibouti, Eritrea, Ethiopia, Kenya, Madagascar, Mauritius, 
Réunion (France), Seychelles, Somalia, The Sudan, Uganda 

Southern Africa: 
Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia, South Africa, 
Swaziland, United Republic of Tanzania, Zambia, Zimbabwe 

THE GEO-2000 REGIONS 

Northef}'I Africa 

Western and 
Central Africa 

Soulhem 

Africa 

Easte¡n Africa and 
lndlan Ocean 

lslands 

ASIA ANO THE PACIFIC 

South 
Asia 

Northwest Pacific 
and East Asia 

Greater 
Mekong 

Southeast 
Asia 

South Asia: 
Afghanistan, Bangladesh, Bhutan, India, lslamic Republic of Iran, 
Maldives, Nepal, Pakistan, Sri Lanka 

Southeast Asia: 
Brunei Darussalam, Indonesia, Malaysia, Philippines, Singapore 

Australasia 
and the Pacific 

Greater Mekong Region: 
Cambodia, China-Yunnan, Lao People's Democratic 
Republic, Myanmar, Thailand, Viet Nam 

Northwest Pacific and East Asia: 
China, Democratic People's Republic of Korea, 
Japan, Republic of Korea, Mongolia 

Australasia and the Pacific: 
American Samoa (United States), Australia, Cook 
lslands, Fiji, French Polynesia (France), Guam 
(United States), Kiribati, Micronesia, Marshall 
lslands, Nauru, New Caledonia (France), New 
Zealand, Northern Mariana lslands (United States), 
Niue, Palau, Papua New Guinea, Pitcairn lsland 
(United Kingdom), Samoa, Solomon lslands, Tokelau 
(New Zealand), Tonga, Tuvalu, Vanuatu, Wallis and 
Futuna (France) 



THE GEO-2000 REGIONS 

W~stem 
Eastern 
Europe 

-urol,)e Central 

Central 

Europe 

Western Europe: 
Andorra, Austria, Belgium, Denmark, Finland, France, 
Germany, Greece, Holy See, Iceland, Ireland, Israel, 
Italy, Liechtenstein, Luxembourg, Malta, Monaco, 
Netherlands, Norway, Portugal, San Marino, Spain, 
Sweden, Switzerland, United Kingdom 

Central Europe: 
Albania, Bosnia and Herzegovina, Bulgaria, Croatia, 
Cyprus, Czech Republic, Estonia, Hungary, Latvia, 
Lithuania, Poland, Romania, Slovakia, Slovenia, The 
Former Yugoslav Republic of Macedonia, Turkey, 
Yugoslavia 

Eastern Europe 
Armenia, Azerbaijan, Belarus, Russian Federation, 
Georgia, Republic of Moldova, Ukraine 

Central Asia: 
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, 
Uzbekistan 

Asn, 

Arabian Peninsula: 
Bahrain, Kuwait, Ornan, Qatar, Saudi Arabia, 
United Arab Emirates, Yemen 

Mashriq: 
Iraq, Jordan, Lebanon, Syrian Arab Republic, 
West Bank and Gaza 

Arablan 
Penlnsula 



THE GEO-2000 REGIONS 

NORTH AMERICA 

Canada 
United States 
Mexico 
(for selected sections only) 

Caribbean: 

Canada 

Unned States 

Meso-Ame rica 

Anguilla (United Kingdom), Antigua and Barbuda, Aruba (The Netherlands), 
Bahamas, Barbados, British Virgin Islands (United Kingdom), 
Cayman Islands (United Kingdom), Cuba, Dominica, 
Dominican Republic, Grenada, Guadeloupe (France), Haiti, Jamaica, 
Martinique (France), Montserrat (United Kingdom), 
Netherlands Antilles (The Netherlands), Puerto Rico (United States), 
St Kitts and Nevis, St Lucia, St Vincent and the Grenadines, 
Trinidad and Tobago, Turks and Caicos (United Kingdom), 
Virgin Islands (United States) 

Meso-America: 
Belize, Costa Rica, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama 

South America: 
Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, French Guyana (France), Guyana, 
Paraguay, Peru, Suriname, Uruguay, Venezuela 

Carlbbeari. 

South Amerlca 

!\ l 
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Gobal 
Perspectives 

• Average global per capita income has now passed 
US$5 000 ayear - 2.6 times that of 1950 - but more 
than 1 300 million people still live on less than US$1 per 
day. 

• The high-income countries, home to 20 per cent of the 
world's population, account for about 60 per cent of 
commercial energy use. 

• Total carbon emissions from China now exceed those of 
the European Union although China's per capita emissions 
are much lower. 

• World military expenditure fell by an average of 4.5 per 
cent ayear during the decade 1988-97. 

• In 1996, prívate investment, concentrated in a limited 
number of developing countries, was about US$250 000 
million, compared to overseas development assistance of 
less than US$50 000 million. 

• A tenfold reduction in resource consumption in the 
industrialized countries is a necessary long-term target if 
adequate resources are to be released for the needs of 
developing countries. 

• There are encouraging signs of real interest among 
consumers in more environmentally-sustainable products 
and services. A number of cooperative organizations have 
sprung up to promote the 'Fair Trade' movement, which 
aims to achieve fair prices for small farmers who use 
environmentally-friendly methods. Such products are 
beginning to move from niche markets to the mainstream. 

• The processes of globalization that are so strongly 
influencing the evolution of society need to be directed 
towards resolving rather !han aggravating !he serious 
imbalances that divide the world today. 

The last millennium change on this planet took place 
under very different conditions from those found 
today. In China, the Sung dynasty, with its giant 
metropolitan centres, delicate paintings and moving 
poetry, had by the year AD 1000 been established for 
40 years. Islamic culture had welded disparate peoples 
over an area stretching from Spain to central Asia and 
northern India into a single cultural unit. In Mexico, 
the lowland Mayan civilization had collapsed and the 
Toltecs were building the first great Meso-American 
civilization. In Africa, Arab culture flourished in the 
north, the kingdoms of Kanem and Ghana, with their 
substantial stone-built houses, held sway in the west, 
and in the east the influence of the Ethiopian empire 
was waning. In Europe, the Cluny Abbey had just been 
rebuilt for the first time. Waterpower was being more 
effectively harnessed than in Roman times and 
innovative credit instruments were being developed. 
After centuries of exporting unskilled labour and raw 
material, the region was now becoming an exporter of 
industrial products - while importing chemicals for 
cloth manufacture in the cities of northern ltaly and 
Flanders (Gies 1994, Lacey and Danziger 1999). 

One thousand years later, the planet is also poised 
on the threshold of a new era - one in which the 
disparate divisions that have always separated human 
beings in one area from those in another are finally 
disappearing. Globalization and electronic 
communications are effecting a profound revolution. 
The Industrial Revolution of the 19th century is being 



replaced by the Communications Revolution. 
This chapter provides a background perspective to 

the environmental changes covered in the rest of the 
report. It describes the main drivers of environmental 
change - the economy, population growth, political 
organization, conflict, peace and security, and 
regionalization. It then assesses the main dangers and 
opportunities presented by the beginning of the third 
millennium: globalization, trade, international debt, 
demography, the consumer culture, technology and 
transport. Finally, it examines responses to the 
situation, covering environmental policies, the 
changing concept of development, science and 
research, business and industry, employment and 
consumer awareness. 

Since 1950, the global economy has more than 
quintupled in size. Despite the financia! turmoil in 
East Asia starting in late 1997, the world's economy 
continues to expand, growing by 4.1 per cent in 1997. 
In terms of income, the global per capita average has 
now passed US$5 000 a year - 2.6 times that of 1950 
(in real terms). 

Average figures for income hide great 
discrepancies between regions (see graph), between 
countries, and between population groups within 
countries. Despite remarkable improvements in many 
places, one-quarter of the world's population remains 
in severe poverty. In 1993, more than 1 300 million 
people were living on less than US$1 per day. Of 
these, the largest number, nearly 1 000 million people, 
are in the Asia and Pacific region; the highest 
proportion and the fastest growth are in sub-Saharan 
Africa, where half the population is expected to be 
poor by 2000; a growing number, 110 million in 1993, 
are in Latin America; the number below the poverty 
leve! in Eastern Europe and the former Soviet Union 
had risen to 120 million people by 1993/94; and, in 
industrialized countries, 80 million people are still 
below the poverty line (UNDP 1997). 

Nearly half of ali people now Iive in cities; an 
increasing number of them travel enormous distances 
every year by private car and in aircraft. In the 
developed world, technology has transformed patterns 
of work and family life, communications, leisure 
activities, diet and health. Similar transformations are 
well under way in the more prosperous parts of the 
developing world. 
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The impacts of these changes on the natural 
environment are complex. The modern industrial 
economies of North America, Europe and parts of East 
Asia consume immense quantities of energy and raw 
materials, and produce high volumes of wastes and 
polluting emissions. The magnitude of this economic 
activity is causing environmental damage on a global 
scale (notably climate change) and widespread pollution 
and disruption of ecosystems, often in countries far 
removed from the site of consumption. Considerable 
progress has been made in controlling pollution at local 
and transboundary levels in the wealthier industrialized 
countries but the wider-scale impacts (apart from ozone 
depletion) have yet to be tackled effectively. 

In other regions, particularly in many parts of the 
developing world, poverty combined with rapid 
population growth is leading to widespread 

Annual average growth of per capita GDP 
(1975- 95) 

Africa -0.20% 

Asia and the Pacific 3.09% 

Europe and Central Asia 1.54% 

Latin America and the Caribbean 0.66% 

North America 1.53% 

West Asia -2.93% 

WORLD 1.17% 

Source: compiled by RIVM, the Netherlands, from World Bank and UN 
data 
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degradation of renewable resources - primarily 
forests, soils and water. People living in subsistence 
economies are faced with íew alternatives to depleting 
their natural resources. Renewable resources still 
sustain the livelihood of nearly one-third of the 
world's population; environmental deterioration 
therefore directly reduces living standards and 
prospects for economic improvement among rural 
peoples. At the same time, rapid urbanization and 
industrialization in many developing countries are 
creating high levels of air and water pollution, which 
often hit the poor hardest. Worldwide, the urban poor 
tend to live in neglected neighbourhoods, enduring 
pollution, waste dumping and ill health, but lacking the 
política! influence to effect improvements. 
Consumption and waste generation among the newly 
industrialized nations are rising very steeply -
approaching, and in sorne cases even overtaking, per 
capita consumption levels in industrialized cmmtries. 
In 1995, per capita energy consumption in the 
Republic of Korea, for example, equalled that of Italy 
(UNSTAT 1997). The same is true of many consumers 
in prosperous enclaves oí the developing countries 
and those in economies in transition. 

So what does the future hold in store? GEO-1 
included an account oí a 'business-as-usual' scenario 
in which the world population nearly doubled between 
1990 and 2050, and GDP per capita, expressed in 
constant prices, grew 2.4 times. Simultaneously, food 
requirements doubled, energy consumption rose by a 
factor oí 2.6 and water consumption by a factor of 
nearly 1.5. The world economy continued its rapid 
growth with a projected rise in GDP oí 4.5 times. 
Under this scenario, sufficient food would be available 
globally to feed ali the growing population but 
inequalities of access would mean that hunger would 
remain. 

From what follows in GEO-2000, it is clear that if 
present trends in population growth, economic growth 
and consumption patterns were continued, the natural 
environment would be increasingly stressed. Distinct 
environmental gains and improvements would 
probably be offset by the pace and scale of global 
economic growth, increased global environmental 
pollution and accelerated degradation of the Earth's 
renewable resource base. 

The negative impacts of environmental 
degradation would fall most heavily (as they do now) 
on the poorer developing regions. The income gap 
between rich and poor countries, and between the rich 

and poor within countries, would increase for severa! 
decades. The ratio of income between the richest and 
poorest 20 per cent of the world population doubled 
from 30:1 to more than 80:1 between 1960 and 1995 
(UNDP 1998). Under a business-as-usual scenario, 
current inequities in the distribution of the 
environmental costs and benefits of consumption seem 
likely to grow worse. This could be expected to have a 
destabilizing influence on the physical, social and 
political environment. 

However, trends towards environmental 
degradation can be slowed, and economic activity can 
be shifted to a more sustainable pattern. Choices for 
development, and levels and patterns of consumption, 
are shaped by human aspirations and values, and these 
choices can be influenced by policy intervention. Many 
promising policy responses are being developed and 
tested, as described in this report. 

Sorne environmental trends over the past half
century demonstrate the potential of regulation, 
information and, above ali, prices to encourage both 
more efficient and less polluting uses of energy and 
materials. Technology has already delivered 
astonishing improvements in product performance but 
innovation to improve resource productivity - the 
utility that can be squeezed out of any given amount of 
resource input - has so far lagged behind. Better publir.: 
understanding and awareness oí the environmental and 
social consequences of the consumer society have 
begun to catalyse profound shiíts in purchasing 
behaviour and liíestyle choices. The challenge for 
policy-makers in the next century will be to devise 
approaches that encourage a more efficient, fair and 
responsible use oí natural resources by the production 
sectors of the economy, that encourage consumers to 
support and demand such changes, and that will lead to 
a more equitable use of resources by the entire world 
population. In this context, policy-makers are not 
necessarily government officials. Business leaders also 
make policy, and in sorne oí the major industrialized 
countries business leaders are already leading the way 
to improved systems of resource use (Rabobank 1998). 

Tht.· key drivers ~ 

The forces that are driving global change are a 
complex mix of economic and political factors 
magnified by a l:iigh rate of population growth. These 
interact in ways that are not always predictable. While 
it is possible to identify overall trends in each of these 



factors, we are often less successful in identifying 
feedback loops and interrelationships between them 
that may be critica! to the ultimate outcome. In this 
report, many trends are described and projections 
made, each of which is based on sound reasoning. 
However, we are still far from being able to 
understand, model and forecast all the complex 
interactions in the global human and natural system. 
Just as engineers allow for a considerable margin of 
safety, so we should not rely only on the most 
optimistic assumptions in each sector as the basis for 
decisions on our future well-being and survival. 

Economy 
The industrialized countries still domínate economic 
activity; absolute and per capita levels of consumption 
of most - if not all - natural resources remain far higher 
in the OECD economies than in the developing 
countries. A recent, detailed study of four industrialized 
countries indicates that the total quantity of natural 
resources, or materials flow, required to support their 
economies ranges from 45 to 85 tonnes per person per 
year. A significant proportion of those resources is 
imported from developing countries (Adriaanse and 
others 1997). In 1995, the high-income countries, home 
to 20 per cent of the world's population, accounted for 
about 60 per cent of commercial energy use (UNSTAT 
1997). The bar chart above right shows total and per 
capita energy consumption by region. 

The United States, Japan and the European Union 
produce more than 40 per cent of global carbon 
dioxide emissions (CDIAC 1998). However, there have 
been unprecedented rates of economic growth in many 
developing countries, particularly the populous 
economies of east and south Asia, over the past 25 
years. The highest consumption growth rates are now 
found in the developing world and, because of the 
large populations in these regions, their total 
consumption is catching up with the industrialized 
world. Total carbon emissions from China now exceed 
those of the European Union, although China's per 
capita emissions are much lower (CDIAC 1998). 

The pattern of industrial activity has undergone 
important shifts in recent decades. Heavy industry is 
expanding rapidly in the developing Asian and South 
American economies, while expansion of the industrial 
base in Europe, the United States and Japan is 
directed more to high technology production 
processes and service-oriented activities. 

These structural shifts, together with reduced 

GLOBAL PERSPECTIVES 

Total and per capita energy consumption, 19~5 __ 
energy consumption 
per capita(Gj) 
350 344.90 

300 -

250 

200 

• energy consumption per capita(Gi) 

total energy consumplion (Pi) 

Asia and Europa and Lniln Americe 
World Africa the Pacific Central Asia C:~U'.:n 

Source: data compiled by UNEP GRID Geneva from UNSTAT 1997 

--342.91 

North 
America 

material intensity and improved cleaner-production 
practices, have contributed to an overall slowdown in 
industry-related pollution generated by the developed 
economies and to greater resource efficiency. 
Technological advance and environmental regulation 
have also contributed to stable or declining levels of 
sorne polluting emissions such as sulphur dioxide and 
sorne heavy metals, notably in North America and 
Western Europe. 

Developing countries are still on a rising curve of 
production and pollution. Rapid industrialization, and 
the construction of large, material-intensive 
metropolitan centres, and related transport and 
distribution networks, mean that these countries are 
replicating the resource use patterns typical of the 
earlier phases of development in the industrialized 
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world. The environmental efficiency now being sought 
in industrialized countries is often seen as a luxury in 
developing countries. 

At the same time, agriculture remains important in 
the economy of most developing countries, 
contributing a higher proportion of national GDP, and 
providing more employment, than in the developed 
world. However, the area of arable land available per 
head of population is decreasing in ali regions as 
populations grow (see graph on page 5): the global 
availability of cropland has now fallen by sorne 25 per 
cent over two decades, from 0.32 hectares per capita 
in 1975 to 0.24 hectares in 1995 (FAOSTAT 1997). 
Farmers have traditionally satisfied increasing demand 
by ploughing new land but opportunities far expansion 
are now limited. Raising productivity has therefare 
been central to increased grain production. Breeders 
have boosted the yield potential of cereals 
substantially, and the currently controversia! use of 
genetically-modified strains may do so further. 
Fertilizer use continues to rise in many developing 
countries, though there is concern about diminishing 
returns from increased applications and the threat of 
nitrate pollution of freshwater supplies. Irrigation has 
also been a key to increased grain yields, expanding at 
2.3 per cent a year from 1950 to 1995 (FAOSTAT 
1997). 

Population 
The world population has more than doubled since 
1950 and will reach 6 000 million during the year of 
this report's publication (see graph below). It reached 
1 000 million in 1804. It took 123 years to add another 
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1 000 million; 33 years to reach 3 000 million in 1960, 
14 years to reach 4 000 million, 13 years to reach 
5 000 million in 1987 and 12 years to reach 6 000 
million in 1999. The rate of population growth, though 
now beginning to fall, still adds nearly 80 million 
people a year (United Nations Population Division 
1998a). 

The demands placed on the environment to 
provide resources far human activities and to absorb 
wastes have grown steadily with rising population and 
increasing per capita consumption. The rate of growth 
of population has declined significantly in recent years, 
thanks to falling fertility in most regions, and the most 
recent population farecasts from the United Nations 
indicate that, under a medium-fertility scenario, the 
global population is likely to peak at about 8 900 
million in 2050 (United Nations Population Division 
1998a). This projection assumes that ali developing 
countries will achieve replacement fertility levels (2.1 
children per woman) over the next half century. 
Currently, the highest fertility rates tend to be faund 
in countries suffering from poverty, faod insecurity 
and natural resource degradation. Since falling fertility 
is correlated with rising income and improvements in 
areas such as health care, employment and women's 
education, a transition to stable population numbers in 
these regions cannot be taken far granted. If fertility 
rates were to exceed the medium scenario by just half 
a child per couple, the world population would rise to 
sorne 27 000 million people (United Nations 
Population Division 1998b). 

Given that many natural resources (such as water, 
soil, farests and fish stocks) are already being 
exploited to or beyond their limits, in at least sorne 
regions, the efforts required to meet the needs of an 
additional 3 000 million people in the next 50 years 
will be immense, even at present consumption levels. 
If poverty is to be reduced and economic benefits 
distributed more equitably, then a further majar 
increase in production will be required, not to mention 
significant modifications to economic, social and 
political systems. Whether the planetary environment 
can meet these demands, and under what conditions, 
is an open question. 

Political organization 
Political regimes often affect the environment. During 
the colonial era, far example, political systems 
changed land-use patterns in many regions. The 
colonization process exploited natural resources far 



export, established large monocultures and opened up 
a largely unexploited domain. The transition from 
colonies to new states shifted control of land tenure to 
national authorities. Newly established governments 
frequently paid more attention to rapid economic 
development than to fair and equitable access to 
natural resources by the poor. The situation was 
reminiscent of early European development where 
landlords and the bureaucracy denied the basic right to 
land to the poor, leading to catastrophic consequences 
in the 18th and 19th centuries in Western Europe and 
in the 20th century in Eastern Europe. 

From the 1950s onwards, centrally-planned 
regimes sought fast economic growth through state
managed industrialization plans. Systems of quotas 
and production targets were driven by political 
decisions rather than market efficiency and this led to 
excessive resource use and waste. The legacy of these 
forms of industrial production in the former Soviet 
Union and Eastern Europe has not only been 
economic dislocation but daunting environmental 
problems such as the death of the Aral Sea, nuclear 
contamination, and high levels of air and water 
pollution (see Chapter 2, Europe). 

Since 1989, most such regimes have begun to 
move towards market-based systems of economic 
organization and economic liberalization, often 
accompanied by democratization. While market 
systems have been inherently efficient at economic 
organization, environmental costs have traditionally 
been excluded from the decision-making process. This 
has allowed unsustainable exploitation of natural 
resources as well as unsustainable demands on natural 
pollution sinks. However, sorne valuation of 
environmental resources and services is gradually 
being established in the market through the regulation 
and assignment of property rights. The good example 
is the successful system of sulphur dioxide emission 
trading in the United States which has helped achieve 
substantial reductions in emissions. 

Another potentially worrying trend has been the 
shift of economic power and decision-making through 
globalization. At the national leve!, governments have 
been the primary mechanisms for the defence of the 
common good in the environmental and social areas, 
and for raising resources through taxation to be 
redistributed to these ends. With globalization and the 
shift of many activities to the international level, 
national governments are losing influence. 
Multinational corporations and institutional investors 
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have become increasingly powerful internationally. 
Although their first priority is profit, many leading 
international corporations and banks are adding 
environmental and social value to economic value as 
corporate priorities, and leading significant initiatives 
towards more sustainable development. NGOs have 
also become increasingly influential. 

However, these trends address only part of Lhe 
problem. There is increasing evidence that there is a 
real need to introduce stronger global coordination and 
governance structures to protect the global commons, 
and to better means of financing global environmental 
action (these issues are the subject of specific 
recommendations in Chapter 5). In ali developed and 
sorne developing countries, 20 to 45 per cent of GDP 
is transferred to the central government as taxes and 
other revenue, representing a significant effort to 
meet the collective needs of society for security and 
welfare (World Bank 1998). In comparison, global 
contributions to the United Nations and other 
international organizations are minimal, even though 
the need for global political, social and environmental 
security is growing. As a greater proportion of wealth 
creation by the private sector is globalized and 
escapes national taxation, the base of economic 
activity supporting national environmental and social 
action, as a proportion of total activity, will shrink. The 
lack of international sources of funds for 
environmental protection is one reason why global 
environmental stewardship is falling so far behind 
development. 

Conflict, peace and security 
Serious armed conflicts continued, with heavy loss of 
life, during the 1990s. Serious conflicts have plagued 
countries in Africa, Central Asia, West Europe and 
West Asia over the past few years. Loss of life in war 
is accompanied by increased pressure on ecosystems. 
Resource productivity collapses in war -affected areas, 
and there is a danger that environmental damage will 
affect much wider areas than those directly involved in 
the conflict. This was the case in both the Second Gulf 
War and the recent conflict in Yugoslavia. In the latter, 
the destruction of chemical and petrochemical 
complexes in Serbia led to the pollution of the Danube 
river, causing problems in the downstream countries 
of Bulgaria and Romanía. The flow of refugees to 
neighbouring Balkan countries also led to 
environmental problems and the spread of disease. 

War-related refugees are often compelled to 

I 



Over the past 1 O 
years, mllltary 
expendltures 

have been 
greatly reduced 

in nearly ali 
regions. Thls has 
also reduced the 

military 
consumption of 

minerals and 
petroleum 

1995 = 100 
250 

GLOBAL PERSPECTIVES 

extract fuelwood and freshwater resources at an 
unsustainable rate in order to survive. The number of 
people receiving refugee assistance worldwide 
reached an ali-time high of 27.4 million in 1995, befare 
dropping to 22. 7 million in 1997 (UNHCR 1998). In 
1999, these numbers were swelled by refugees fleeing 
Kosovo during the conflict in Yugoslavia. 

In addition to the environmental stress caused by 
warfare, there is now increasing concern that 
environmental degradation and resource shortages 
may actually cause armed conflict. Examples of 
environmental degradation capable of escalating into 
violence include severe water shortages, widespread 
desertification, health-threatening toxic contamination, 
and refugee flight from environmental wastelands. 
Even within nations, increasing demands far limited 
natural resources create domestic tensions, as well as 
intensifying the pressure between prívate and public 
interests. National security is now increasingly 
dependent on environmental security. 

On the positive side, military expenditures have 
fallen in most areas of the world (see graph below). In 
1997, world military expenditure was about 
US$740 000 million - the equivalent of US$125 per 
capita. It fell by an average of 4.5 per cent a year 
during the decade 1988-97 (SIPRI 1998). The ratio of 
global military expenditure to gross national product 
fell to 3 per cent in 1994, a new low far the entire 
period since 1960, compared to 5.5 per cent in 1984. 
For developing countries, the ratio fell consistently 
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over the decade, from 6.1 per cent in 1984 to 2.6 per 
cent in 1994, except far an increase in 1990 (USACDA 
1997). This has positive implications far the redirection 
of military finance towards social expenditure although 
there is little evidence that savings in military 
expenditure have been used to finance environmental 
action. However, the environment has certainly 
benefited from a reduced military consumption of 
minerals and petroleum. 

Regionalization 
Since many environmental problems extend beyond 
national boundaries, the development of regional 
levels of governance, through regional conventions, 
economic cooperation organizations, and even unions 
of governments, is creating institutional structures 
able to respond to transboundary environmental 
issues. An example is the unification of Europe and 
the expansion of the European Union currently under 
consideration. The Maastric~t and Amsterdam treaties 
have placed sustainable development squarely on the 
European Union policy agenda, as has Agenda 2000. 
The current trend in the European Union to go far 
'framework' legislation is having an impact on the 
environment at national and regional levels. The 
environmental steps required of countries befare they 
can join will strengthen the region's response to its 
environmental problems. The process of European 
unification also provides an example of the efforts that 
will be needed to reduce global inequalities between 
nations. The Pacific Islands are another region where 
a complementary set of regional organizations and 
regional conventions are creating a strong framework 
of regional environmental legislation and collaboration. 

The implications of these majar economic, 
demographic and political trends, and their 
interactions in the global environment, are being 
addressed in the current debates over global levels 
and patterns of consumption, and over poverty 
reduction. Agenda 21 explicitly recognized the 
complex nature of these issues. On the one hand, a 
wealthy minority of the world's population is 
consuming at an unsustainably high leve!, causing 
disproportionate damage to global ecosystems, while 
protecting only their local environment. On the other 
hand, a poor, larger and rapidly-growing proportion of 
the world's population is being farced by poverty to 
degrade the natural resource base on which it is 
directly dependent. In addition, a vast global 'middle 
class' is expected to be created by continued economic 



growth and globalization. What will be the 
environmental impacts of 3 000-4 000 million 
consumers, with rising incomes, who ali want to live 
an affluent lifestyle? What will happen as their success 
contrasts increasingly with the lot of the very poor? 
Since sorne planetary resources may be too limited to 
support this increased consumption, how will the 
resulting tensions be resolved? 

/\reas of dan~er ancl opportunity 

Globalization and the prívate sector 
There are a number of important environmental 
dimensions to globalization. Stratospheric ozone 
depletion, climate change driven by global warming, 
and the worldwide spread of persistent organic 
pollutants are obvious examples. There is also an 
accelerated process of biological globalization. The 
increase in trade, transport and travel has created 
many new opportunities, both deliberate and 
accidental, for organisms to move around the world and 
invade new environments. Sorne of these introductions 
bring net benefits but many are of aggressive invasive 
species that upset the local ecological balance and 
crowd out other more desirable, useful or perhaps 
unique species. These changes can degrade 
ecosystems and lead to significant losses in biological 
diversity, ecosystem resilience and productivity. 

A related problem is the loss in genetic diversity 
of many crop plants and domesticated animals under 
market and commercial pressures to maximize 
productivity and profit. Many varieties and breeds, 
often evolved over centuries of local selection, have 
desirable features that adapt them to particular local 
environments, resist specific diseases or 
environmental extremes, or give them unique 
features, but that do not lend themselves to mass 
marketing. Today, strong pressures for the 
globalization of agriculture are eliminating much of 
this traditional diversity. Yet the future of sustainable 
agriculture may well lie with a much greater level of 
adaptation to local conditions in order to maximize ali 
forms of productivity as well as a wider range of 
environmental services. Excessive globalization today 
could destroy much of the potential for better 
agriculture tomorrow. 

Over the past 25 years, financial markets have 
grown and become internationally integrated. 
International capital flows have expanded rapidly, 
particularly foreign direct investment in developing 

GLOBAL PERSPECTIVES 

and transition countries, which nearly tripled in the 
first six years of this decade (World Bank 1997a). The 
importance of the private sector in this globalization is 
illustrated by the fact that, in 1996, foreign exchange 
trading by the big investors amounted to sorne 
US$350 million million (Martens and Paul 1998), more 
than ten times the world's GDP of about US$30 
million million (World Bank 1998). Total rcvenue of 
the top 500 companies was about US$11 million 
million, 50 per cent each for industry and services 
(Fortune 1998). Private foreign investment, 
concentrated in a limited number of developing 
countries, was about US$250 000 million, compared to 
overseas development assistance (ODA) of less than 
US$50 000 million (see graph below). These figures 
demonstrate the overriding importance of the private 
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sector in the world's economy and, consequently, in 
environmental issues. 

This massive increase in prívate financial flows has 
been paralleled by a decrease in ODA by governments 
leading, in effect, to a decreased capacity of public 
sector and multilateral agencies to deliver public 
goods such as environmental health. Transnational 
corporations, private banks and pension funds cannot 
be expected to cover major public health and 
environmental infrastructure costs. In addition, public 
agencies in most countries are hampered by their 
tremendous debt burden, and environmental agencies 
and activities are often among the first to be cut back 
in order to manage deficits and interest payments 
(Martens and Paul 1998). The international financia! 
situation thus has a direct impact on the ability of 
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countries to address important environmental and 
social issues. 

Equally, important factors in globalization are the 
rise of transnational corporations and the consequent 
diffusion of new technologies and common work 
practices. The operations of these giant corporations, 
together with the revolution in communications 
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technology and transportation, have enabled the 
growth of truly global systems of production and 
distribution. Globalization has been accelerated by 
important policy and institutional changes, including 
the dismantling of trade barriers and capital controls, 
and the creation of a multinational trade regime 
regulated by the World Trade Organization (WTO). 
Partly as a result of public pressure, the private sector 
is now taking an increasingly responsible attitude 
towards the sustainable management of the global 
environment. However, this will not be sufficient in 
itself to address all global environmental problems. 

Trade 
International trade has grnwn much faster than global 
GDP over the past 25 years and the international 
community is committed to further trade 
liberalization. The Uruguay Round GATT negotiations 
in 1994 explicitly incorporated the issue of 
environment into the future work programme of WTO. 

The aim of the WTO Committee on Trade and 
Environment has since been to promote mutually
supportive trade and environment policies. Trade
driven economic growth has brought increasing wealth 
to many countries, and helped to finance 
environmental protection measures. However, trade 
can and <loes harm the environment. Where 
environmental issues are not incorporated in economic 
prices and decision-making, trade can magnify 
unsustainablc patterns of economic activity and 
resource exploitation. Conflicts between trade 
liberalization and environmental protection have 
already arisen, and the disturbing and short-sighted 
emerging pattern seems to be that national 
environmental protection measures are being 
challenged on the grounds that they erect barriers to 
trade. As an example, WTO recently ruled that the 
United States could not discriminate against imports 
of shrimp caught without the use of turtle excluder 
devices which allow sea turtles to escape from shrimp 
nets (WTO 1998). Similar attempts to protect dolphins 
and sea birds from the effects of industrial-scale 
fishing practices have also been struck clown (GATT 
1991). 

Other international organizations, including 
OECD, UNEP and UNCTAD, are addressing trade and 
cnvironmcnt, and a number of new organizations have 
been created to further understanding of trade and 
environment issues, including the the International 
Centre for Trade and Sustainable Development (see 
box left). 

Given the expected growth in world trade in the 
coming decades, and the pressure for action to counter 
increasing environmental depredation, future conflicts 
seem more, not less, likely to arise. In a 1998 speech 
to WTO, the Executive Director of UNEP denounced 
the dichotomy between trade liberalization and 
protectionism as obsolete. The real challenge will be 
to ensure that future trade liberalization is pursued 
with a view to maximizing overall human welfare, he 
said. This must include effective and cost-efficient 
management of the environmental resources and 
environmental quality on which human livelihoods and 
human health depend (Topfer 1998). 

International debt 
One of the signs of imbalance in the international 
economic system is the excessive leve! of 
international debts accumulated by many nations. 
Deteriorating terms of trade for developing countries 



exporting agricultura! and other commodities have 
made it increasingly difficult for these countries to 
reimburse their debts. From the environmental 
perspective, the need to pay off these debts has driven 
many developing countries to sell off their natural 
resources, particularly timber and minerals, for 
whatever price they could obtain, often in 
environmentally-dcstructivc ways. Export cash crops 
have been favoured over food production for local 
consumption. Environmental standards have been kept 
low or non-existent to help attract foreign investment. 
Structural adjustment programmes have required 
reductions in government expenditures, with the 
environment being one of the easiest areas to cut. The 
indebted countries have thus been pushed towards 
further environmental deterioration. 

Demographic changes 
In parallel with these changes there have been 
profound demographic shifts, as people have migrated, 
and continue to migrate, from rural to urban areas in 
search of work and new opportunities. Since 1950, the 
number of people living in urban areas has jumped 
from 750 million to more than 2 500 million people. 
Currently, sorne 61 million people are added to cities 
each year through rural to urban migration, natural 
increase within cities, and the transformation of 
villages into urban areas (United Nations Population 
Division 1997). Urbanization creates new needs and 
aspirations, as people work, live, move and socialize in 
different ways, and require different products and 
services. Urban environmental impacts and demands 
are also different. 

By 2025, the total urban population is projected to 
double to more than 5 000 million people, and 90 per 
cent of this increase is expected to occur in 
developing countries (United Nations Population 
Division 1997). Most of the world's children born in 
the 21st century will grow up in cities, with their 
perceptions and consumption behaviour shaped by an 
urban environment. The innate environmental 
sensitivity of people raised on the land or clase to 
nature is being lost. 

The demographic shift that has not been 
considered or allowed, because of its political 
sensitivity, is the globalization of population 
movements. The free movement of capital is now seen 
as normal, and the uninhibited free trade in goods and 
services is the goal of governments through WTO. 
However, genuine globalization should also imply a 
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third condition: that ali people should be able to move 
freely to live and work wherever they like. This is the 
one change that would allow optimization of the 
population to environmental carrying capacity, and a 
rapid reduction in the economic and social disparities 
between countries that are so destabilizing at present. 
Efforts in the European Union to eliminate barriers to 
interna! population movements are a precursor of what 
will be required. 

Consumer culture 
The global market and the purchasing power of an 
increasingly wealthy and urban population are driving 
the homogenization of lifestyles and popular culture. 
The late 20th century 'consumer society' can be 
characterized by a growing emphasis on the individual, 
a search for wider opportunities and experiences, a 
desire for comfort and autonomy, and personal 
material accumulation. The advent of international 
advertising, electronic communications and wide 
access to the mass media have fed a worldwide public 
appetite for new and more products, and for travel. 
Rising affluence has fuelled the 'Western' model of 
consumption, and its emulation ali over the world. 
And, though developing countries still account for less 
than 20 per cent of global GDP, many of their people 
are joining the consumer society. Per capita incomes 
are rising, and habits of diet, mobility and resource 
consumption are changing to reflect industrial country 
patterns. 

This consumer lifestyle as presently practised is 
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environmentally wasteful and inefficient, requiring 
large quantities of resources per capita and generating 
wastes that create further environmental problems 
when they are disposed of and released into the 
environment. Yet this <loes not have to be the case. 
Technological change can reduce resource use many 
times without lowering the standard of living. Efforts 
to increase environmental efficiency, reduce waste and 
introduce recycling are growing and spreading. It is 
widely recognized, at least by many NGO8 and the 

The 1997 Cdrm)ules Statement 

The following is extracted from !he Factor 10 Club's 1997 Camoules Statement to 
government and business leaders: 

'Wíthin one generation, nations can achieve a ten-fold increase in the efficiency 
with which they use energy, natural resources and other materials. 

The Factor 10 Club, an international body of senior government, non-government, 
industry, and academic leaders working out of Germany's Wuppertal lnstitute, 
believes that such a goal is within the reach of technology and, with appropriate 
policy and institutional changes, could be brought within the reach of economics 
and politics. In the process, we should see a steady improvement in the quality of 
lile of communities, new opportunities and improved competitiveness for business, 
expanded possibilities far employment, and an increased potential far wealth 
creation and its more equitable distribution ... 

Most significantly, we enter the new Millennium with the transition already under 
way. During the past few decades, economic and technological changes have 
resulted in a reduction in the demand for energy and sorne materials per unit of 
production The link between growth and its impact on the environment has also 
been 5evered . lndeed, a new economy has begun to emerge. one that is more 
efficient and potentially more sustainable lt is marked by people producing more 
goods, more jobs, and more income while using less energy and resources for every 
unit of production 

Rising levels of consumption by the rich and a doubling of the world's population 
over the next 40-50 years would require a factor 4 increase in food production, a 
factor 6 increase in energy use and at least a factor 8 growth in income. lf this is 
to be achieved without pushing the planet beyond certain critical thresholds that 
we are only now beginning to understand. governments must support policies that 
encourage Industry and society to achieve ever-greater levels of energy and 
resource productivity and dematerialization 

We call upon governments, industry and iniernational and non-governmental 
organ1zations, to adopt a Factor 1 O increase in energy anc resource productivity as 
a strategic goal for the new Millennium 

Sorne governments and international and business bodies llave already begun to 
move in this direction. Austria and the Netherlands, for example adopted this 
strategic goa! in 1995 In Germany. the national parliament (Bundestag) holds a 
regular enquete on material flows 1n the German economy, In arder to establish a 
basis for further policy decisions. The World Business Counc1! for Sustainable 
Development and the United Nations Env1ronment Programme have jointly called 
for a factor 20 increase in eco-efficiency. In cooperation with lhe newly founded 
Factor 1 O lnslitute, t11e Ministry of Economics In Vienna is now prepanng a 
countrywide informatIon campaig11 to help small and medium-sized businesses to 
design eco-inielligent products . The Canadian goverruner1l lias establisl1ed a 
Co111111issione1 for the Envi1011111e11t and Sustainable Development who will rcvicw 
government policies and programmes against sustainability criteria and report 
annually to Parliament. The OECD is exploring Factor 10 as a potential thrust. 111 
the United States, ihe President's Council 011 Sustainable Development has taken 
an active interest in Factor 10 and eco-efficiency' 

Source: Carnoules 1998 

wealthiest governments in OECD, that a tenfold 
reduction in resource consumption in industrialized 
countries is a necessary long-term target if adequate 
resources are to be reieased for the needs o[ 

developing countries (von Weizacker and others 1995, 
OECD 1998). An extract from the 1997 Carnoules 
Declaration calling for nations to adopt this approach 
is reproduced in the box on the left. 

Alongside the consumer culture, the world has 
other value systems and lifeslyles which rnay be less 
visible and invasive but which represent the rich 
diversity of human experience and fulfilment. Many of 
these are more respectful of the environment, anc\ 
provide options worth considering in the move 
towards more sustainabie forms of society. The poor 
are also cut off from the consumer society, which is 
still largely irrelevant to their struggle for existence. 
A lifestyle that excludes one-third of the world's 
population, however <lominant it may appear at the 
moment, should not be regarded as the snpreme 
achievement of 20th-century civilization. 

Technology 
Demand for technicai innovation - driven by economic 
growth, industrialization ancl social development - has 
been met through 3 sharp rise in the numbers of 
practising scientists and engineers - a 15-fold incrcnsc 
in the past 50 years (Hammond 1998) anc\ greatly 
increase<l cornmunication within the research and 
development community. More than two million 
research papers are now published each year and the 
number is rising. In the industrializecl economies 
particularly, technological innovations have led to 
greater efficiency in energy ancl materials use, with 
many products being ieduced in size and weight 
through the use of lighter materials such as aluminium 
in place of steel, ;inrl plastics in place of metals. 
lmproved technologies mean that recycling rates for 
many key raw materials have also increased. In 
addition, demand has shiíted away from heavy goocls 
towards less-material intensive products, consumer 
goods ancl service industries. 

These trends constitute the phenomenon of 
demateri3Jization, rlriven in part bv relative price 
changes ami substitution (fügnoli ,rnd others 199n), 
which has significantly slowec\ the rate of increase in 
thc use of many (though not ali) raw materia!s in the 
industrialized countries. This means that economic 
growth can, to sorne extent, be c\elinked from growth 
in resource use. Per capita use rates for steel, timber 



and copper, for example, have generally stabilized or 
even declined in the OECD countries. Resource 
intensity (the quantity of energy and materials 
required for tonstant economic output) has fallen by 
about 2 per cent per year since 1970 (Glyn 1995). In 
absolute terms, however, consumption of energy and 
most raw materials continues to rise in countries 
which still have population growth. Resource intensity 
in developing c~mntries is still high, though there is 
evidence that efficiency is improving. Sorne Asian 
economies are becoming fuel-efficient at lower levels 
of per capita income than was the case in the 
developed world. 

Cleaner technologies have played a critica! role in 
many of the successes in pollution control in 
industrialized countries recorded since the 1970s. 
Flue scrubbers at power stations, waste recovery and 
recycling systems, and catalytic converters fitted to 
vehicles are now mainstream technologies in the 
developed countries. As regulation and compliance 
regimes have gradually been tightened, a major global 
environmental market has emerged for the 
environmental technologies and services required to 
meet these new standards. 

Transport 
During the 20th century, there has been a shift away 
from rail and water transport in favour of road and air. 
The single most dramatic change has been the rise in 
personal mobility in developed countries, encouraged 
by cheap oil, affordable motor cars and lifestyles built 
around commuting, out-of-town shopping, dispersed 
families and leisure activities. Since World War 11, the 
number of vehicles on the road has risen from about 
40 million to sorne 680 million (lnternational Road 
Federation 1997). The fastest growth is now found in 
the developing world, though car ownership is still low 
(see bar chart). 

If current rates of expansion continue, there will 
be more than 1 000 million vehicles on the road by 
2025. Transport now accounts for one-quarter of world 
energy use, and about one-half of the world's oil 
production; motor vehicles account for nearly 80 per 
cent of ali transport-related energy. Transport is thus a 
majar contributor to greenhouse gas emissions and 
urban air pollution. Transport infrastructure - roads, 
car parks, airports, rail lines - is also responsible for 
substantial land use, habitat degradation and 
fragmentation. The transport sector has, so far, proved 
highly resistant to attempted policy reforms. 
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Improvements in fue! efficiency and vehicle emission 
reductions have consistently been offset or outpaced 
by volume growth. However, the economic costs of 
congestion and pollution, in terms of lost production 
and health care, are increasingly recognized. A recent 
study for the United States estimated the total annual 
costs of congestion (including lost productivity, wasted 
fue! and increased accident insurance) at US$340 per 
capita (FHA 1990). 

Air transport is also growing very fast. Dense air 
traffic is now leading to long delays on sorne flights, 
particularly in Europe, and this in turn is encouraging 
the use of high-speed trains (see Chapter 2, Europe). 

H,·s1H111scs 

Environmental policy issues 
Regulation is still the core instrument of 
environmental policy. The industrialized countries 
enacted a 'first generation' of legislation in the 1960s 
and 1970s, aimed principally at protecting human 
health from the impacts of air, water and soil pollution. 
In the 1990s, many countries reformed their sectoral 
environmental approaches into better integrated 
strategic policies. Comprehensive environmental 
protection laws are now in place in the newly 
industrializing countries and other developing 
countries. Legislation concentrates on standards, bans, 
permits and quotas and, in sorne cases, specification of 
technologies or technical standards to be used in 
industry. These instruments have long been favoured 
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because they promise certainty of outcome - though 
without costly monitoring and enforcement, this 
promise may not be realized. 

Recognizing that regulation will be ineffective if 
poorly drafted, or not supported by adequate inspection 
and enforcement agencies, sorne developing country 
governments, notably in the Asia and Pacific region, 
have also increased their spending on environmental 
personnel. For example, the annual increase in the 
number of officials in central environment agencies in 
the Asian newly industrializing economies during 
1989-94 was 7.6 per cent, compared with 4.7 per cent 
in ali government organizations (ESCAP/ADB 1995). 
Command-and-control legislation has its limitations, 
however - notably the time needed to draft, enact and 
implement adequate laws, the inflexibility of regulation 
and possible cost-inefficiencies in implementation on 
the ground. In addition, problems with inspection and 
enforcement, especially in rapidly developing nations, 
appear to be worsening as limited capacity and 
resources face an explosion of industrial activity and 
urbanization. 

The use of economic instruments for 
environmental management is gaining acceptance in 
the OECD countries and, increasingly, elsewhere. The 
most recen1: survey by the OECD Environment 
Directorate indicates that the number of economic 
instruments used by member states for environmental 
protection has increased by nearly 50 per cent over 

UN Development Assistance Framework 

The United Nations Devetopment Assistance Framework (UNDAF) 
is a key component of the Secretary-Generars reform proposal. 
Action 10 (al of his Renewing the United Nations: a programme 
far reform states: 

'In order to achieve goal-oriented collaboration, programmatic 
coherence and mutual reinforcement, the United Nations 
programmes of assistance will be formulated and presented as 
part of a single United Nations Development Assistance 
Framework with common objectives and time-trame. Programme 
funds managed by each of the programmes and funds will be 
included in the document, but remain clearly identifiable. 
Preparations would entail collaborating programming and clase 
consultation with Governments, including compatibility with 
Country Strategy Notes wherever they exist.' 

In August 1997, the United Nations Development Group initiated 
a pilo! phase to test the operationalization of Action 10 (a) in 18 
countries. The experience gained will be used to guide the 
implementation of the UNDAF process in other countries. 

Source: UNDG (undated) 

1987 levels (OECD 1997). 
There is also a clear trend towards the integration 

of environmental policy-making into the broader 
sphere of sustainable development. Following the Rio 
Earth Summit, many countries established their own 
national councils for sustainable development to 
address sustainability issues and coordinate national 
responses to the United Nations Commission on 
Sustainable Development (UNCSD). These bodies 
have been set up in more than 130 countries since 
1992, and more than 50 countries have initiated official 
government mechanisms to formalize participation 
with the public and other stakeholders. 

This increasing involvement of civil society 
alongside the public and prívate sectors is a significant 
new development in environmental governance. In 
North America, for instance, there were civil society 
consultations in late 1996 leading to the Hemispheric 
Summit of the Americas on Sustainable Development. 
Civil society groups in many parts of the world are 
involved in community indicator networks, watershed
based initiatives, efforts by the International Council 
for Local Environmental Initiatives, Habitat's network 
of community initiatives, and the environmental 
activities of indigenous people's and women's 
movements. This localization of national and global 
initiatives is an appropriate way to tackle many types 
of environmental problems and should become 
increasingly important in the future. 

The UNDAF process at work in Mozambique 
The UNDAF pilo! exercise in Mozambique provided an effective 
frarnework for increased interagency collaboration in the 
country. The UNDAF preparation process, led by the UN 
Residen! Coordinator and the country team, involved a series 
of consultations where representatives from all UN agencies 
provided input on how to enhance collaboration and 
programme coordination. The UNDAF, based on the 

1 Government's Country Strategy Note and UN Common Country 
Assessment, helped focus United Nations development 

1 

assistance on three strategic objectives: 
• increasing access to and quality of basic social services, 

infrastructure development and employment generation; 
• promoting good governance and strengthening the capacity 

of civil society organizations; 
• promoting the sustainable management of natural 

resources. 

The United Nations country team is working closely with the 
World Bank, bilateral donors and NGOs to improve overall 
coordination of development activities in Mozambique. 



On the other hand, a worrying trend has emerged 
with the recent decline in environmental expenditures 
in many countries in the face of budgetary constraints. 
More positively, intergovernmental processes have 
not lost momentum. The series of United Nations 
conferences and summits on key issues of 
development, notably those concerned with 
environment and dcvelopment (UNCED 1992), with 
small island developing states (SIDS 1994), population 
(ICPD 1994), human settlements (Habitat II 1996) and 
food security (WFS 1996), ali explicitly addressed the 
role of natural resource conservation and 
environmental quality in achieving broadly-based 
development goals. A high degree of international 
consensus now exists on the principies and 
frameworks for action, although the practicalities of 
implementation remain an immense challenge. In a 
new pilot initiative, the United Nations Development 
Assistance Framework (UNDAF) has been launched in 
an attempt to provide a common framework for all 
development funds, programmes and agencies of the 
UN system (see box left). The exercise also aims to 
improve coordination of follow-up action to global 
conferences and relevant decisions of the General 
Assembly. 

One challenge is to develop integrated approaches 
to planning and analysis. A key constraint to the 
emergence of strong sustainability institutions is the 
fragmentation of research into disciplines, government 
units into sectors, and so on. Designing frameworks 
for linking across subjects and sectors, over various 
spatial scales, regions and themes, to give a more 
integrated perspective, is becoming essential to a full 
understanding of the planetary and human 
environments, as the range of subjects treated in this 
report illustrates. Justas important is the 
development of a cadre of trained professionals in 
integrated environmental assessment, equipped with 
appropriate analytical tools and models, and supported 
by global observing systems and other data collection 
processes. These will be important ingredients in the 
institutional preparations for sustainable development. 

The concept of development 
The concept of development was defined in the 1950s 
and 1960s as a largely economic process, in which 
wealth would trickle down and improve human welfare. 
Today this has now given way to much broader 
definitions of development. UNDP has focused on 
human development and issued a series of Human 
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Development Reports exploring critica! issues such as 
gender inequality, growth, poverty and consumption 
patterns (UNDP 1998 and previous years). It also 
calculates a human development index based on life 
expectancy, adult literacy, school enrolment and GDP 
per capita (see bar chart). The Rio Earth Summit in 
1992 defined sustainable development, through its 
action plan Agenda 21, as a multifaceted process 
involving the full range of environment and 
development issues and requiring the participation of 
governments, international organizations and majar 
groups. The World Bank has expanded its definition of 
wealth to include produced assets, natural capital, and 
human and social capital, with the latter generally 
being the majar component of national wealth (World 
Bank 1997b). 

Efforts to develop indicators of sustainable 
development have raised the challenge of defining 
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such a broad subject through quantitative measures. 
The countries pilot testing national indicators of 
sustainable development in support of the UNCSD 
programme on indicators find they need at least 50 
indicators to cover the major dimensions of 
sustainability (Government of the Czech Republic 
1998). The UNCSD study calls for economic, social, 
environmental and institutional indicators covering 
driving forces, states and responses across ali the 
programme areas of Agenda 21, with 134 indicators 
identified in the first phase. These activities have 
made clear how many dimensions there are to 
development. They also highlight the need to develop 
clearer targets and goals, and new indicators for the 
less tangible aspects of development including 
individual welfare, community cohesion, institutional 
development, knowledge and culture. 

Science and research 
The role played by scientists in advising 
intergovernmental policy processes on sustainable 
development has expanded rapidly. A number of 
international scientific research programmes for the 
global environment, such as the International 
Geosphere-Biosphere Programme, the World Climate 
Research Programme and the International Human 
Dimensions of Global Change Programme, are 
addressing the challenging questions raised by global 
change and human pressures. At the leve! of 
operational information gathering, an increasing 
number of national institutions and experts are 
contributing to the global monitoring efforts of the 
different global environmental observing systems: the 
Global Climate Observing System, the Global Ocean 
Observing System and the Global Terrestrial 
Observing System. 

Scientists are also playing an increasing role in 
policy advice via participation in bodies such as the 
Intergovernmental Forum on Chemical Safety, the 
Intergovernmental Forum on Forests and the 
subsidiary scientific and technical bodies under the 
climate change, biodiversity and desertification 
conventions. These bodies provide scientific and 
technical input to intergovernmental negotiations and 
the implementation of multilateral environmental 
agreements. 

A third role which has grown rapidly in importance 
is that of the independent scientific assessment 
processes; notable examples include the 
Intergovernmental Panel on Climate Change and the 

Joint Group of Experts on Scientific Aspects of Marine 
Environmental Protection (Fritz 1998). These 
activities are being stimulated by the concept of 
sustainable development, with its emphasis on the 
integration of environmental, economic and social 
concerns. A concept of 'new national systems of 
innovation' is emerging, which favours more 
interaction among universities, scientific research 
organizations, government agencies and the prívate 
sector. The net result should be an improvement in 
the scientific basis of policy-making (UNCSD 1998a). 

While such research and improved environmental 
monitoring must continue, the need for further study 
should not be taken as an excuse for postponing action 
on critica! environmental problems. In almost ali areas, 
there is enough knowledge to initiate actions such as 
reducing harmful subsidies or organizing public/private 
partnerships for resource management. New 
information from research can then help to refine 
policy action. There is a particular need for more 
observations and information to improve the 
monitoring of policy effectiveness and to strengthen 
accountability. 

Business and industry 
Recent years have brought greater recognition of the 
complexity of environmental issues, and sorne 
withdrawal of government from the detailed oversight 
of industrial operations. Instead of legislative micro
management, objectives are set and the details of 
implementation left to industry. The response has 
been a trend towards greater corporate responsibility, 
realized through self-regulation, corporate 
environmental policies, voluntary codes of practice 
(such as the chemical industry's Responsible Care 
Programme), and the use of environmental audits and 
open reporting. Such initiatives are becoming more 
mainstream, particularly now that the total quality 
management concept has been extended to the 
environmental sphere through systems such as the 
European Union's Environmental Management and 
Audit Scheme (EMAS), the British Standards 
Organization BS7750 and the ISO 14 000 series of 
management standards. 

Many companies are pioneering cleaner production 
systems under the rubric of 'industrial ecology', which 
aim to close substance loops and thereby reduce or 
eliminate toxic pollution and waste generation. 
Cleaner production has proved popular in industry, at 
least partly because the costs of this approach tend to 



diminish over time, while the costs of controlling 
pollution and cleaning up after the event become 
increasingly high as new regulations are introduced 
(see graph). A range of new tools, such as the eco
compass (diagram below), has been produced to aid in 
the ecodesign of new products and improve the 
environmental performance of existing products. 

Many of these initiatives are being undertaken in 
partnership with national governments or 
international organizations. During the 1998 UNCSD 
session, the Secretary-General of the International 
Chamber of Commerce reaffirmed the organization's 
commitment to bringing the 'financia!, managerial and 
technical expertise' of industry and business to 
sustainable development. However, industry 
representatives emphasized that the sector is looking 
to governments to establish appropriate frameworks, 
such as legal and fiscal incentives, which would 
encourage speedier introduction of clean technologies 
and other measures (UNCSD 1998b). 

Industry's environmental performance is being 
increasingly held to account by the general public. 
NGOs are emerging as unofficial industry 'watchdogs', 
in countries such as the Philippines as well as in more 
traditionally activist regions such as North America. 
Greater public scrutiny is being facilitated by right-to
know legislation enacted in many places, including 
Canada, the United States and the European Union. 

The eco-compfss 
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The Árhus Convention on Access to Information, 
Public Participation in Decision Making and Access to 
Justice in Environmental Matters adopted in June 1998 
is a good example. 

Despite progress, however, there is often a gap 
between the environmental concern and performance 
of leading multinationals and large companies, and that 
of small and medium-sized enterprises (SMEs). The 
largest companies have both the resources to invest in 
environmental action and the visibility to motivate 
such action. Small companies, which represent a major 

The eco-compass devefoped by Dow Europe is a useful too! for assessing the 
environmental impact of a product. The assessment is made by constructing a series 
of concentríc hexagons, wíth each comer representing a different environmental 
dimension. These are (moving clockwise from the top of the diagram): 

servJce 
exten~on 

• service extension (far example making products last longer); 

While the costs 
of pollutlon 

control contlnue 
to escalate with 
lime, those ol 

cleaner 
productlon 
dlmfnish 

• revalorization (re-manufacturing, reuse and recycling possibilities); 
health and 

environment 
revalorization 

• resource conservation (renewability of materials used); 
• energy (consumed per unit of production); 
• material intensity (weight of resources used per unit of production); 
• health and environment (risks to people and ecosystems). 

The concentric hexagons represen! seores of 0-5, starting with O al the centre and 5 
at the perimeter. AII uses of the eco-compass must start with a baseline product, 
which is given a score of 2 on all six dimensions. The product to be compared is then 
evaluated on a factor basis for each dimension - for example, if the manufacture of 
the baseline product uses 100 kWh of energy per unit of production, and the new 
product uses only 25 kWh, the new product seores a factor of tour. When seores are 
plotted for all six dimensions, the eco-compass takes on a new shape, making it easy 
to compare its environmental performance with that of the baseline. 

Source: Fussler 1996, Rabobank 1998 
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part of industrial activity around the world, have 
neither. How to get the positive experience of 
businesses at the cutting edge of environmental 
involvement to filter down to the mass of industrial 
activity in SMEs below them is one of the unresolved 
challenges of the moment, though attempts are being 
made (EEA 1998). 

Service industries are also becoming more 
engaged in environmental issues. A recent survey of 
financia! institutions worldwide indicates that the 
sector now has a high awareness of environmental 
issues. Respondents to the survey believed that 
environmental issues will become increasingly 
integrated with core business activities over the next 
decade, and that financia! institutions will be more 
likely to look for transactional opportunities with 
environmentally-related businesses (UNEP 1995). 

The UNEP F1nanw1I Serv,ces lnit1ative on the Env1ronmenl 

The UNEP Financia! Services lnitiative on the Environment is intended to help 
integrate environmental considerations into all aspects of the financia! service 
sector's operations. A core part of the iniliative is to foster endorsement of both the 
UNEP Statement by Financia! lnstitutions on the Environment and Sustainable 
Development (written in 1992, revised 1997) and the Statement of Environmental 
Commitment by the lnsurance lndustry ( 1995), which commit signatories to 
incorporating environmentally-sound practices into their operations More than 100 
financia! institutions and 80 insurance companies, trom more than 25 countries, 
have signed their respective statements. 

I3anks and other lending institutions are now 
considering 'environmental risks' alongside more 
traditional banking risks, and many lenders now 
operate screening practices as part of their asset 
management (OECD 1998 and 1997). 

The insurance inclustry is another sector taking an 
active interest in environmental and sustainability 
issues. Liability for clean-up costs is one risk, and 
climate change from global warming is seen as a 
potentially serious threat to the industry's financia! 
stability. Economic clamage from weather-related 
disasters exceeded US$200 000 million during 
1990-96, four times the total losses for the previous 
decade (Worldwatch Institute 1997). In 1995 the 
insurance industry, aided by UNEP, produced a 
Statement of Environmental Commitment which 
promised - or warned of - greater attention to 
environmental risks in core activities such as loss 
prevention, product design, claims handling and asset 
management (UNEP 1998). 

Employment policies and changes 
High technology is promoting the emergence of 'post
industrial' economies in the wealthier OECD 
countries, which are characterized by shifts away from 
heavy industry and manufacturing, towards services, 
high-technology industries such as software, and the 
cultivation of high value-added niche markets. The 
resulting decentralization, labour mobility, personal 
flexibility and higher skill levels requires a 
transformation of work force skills and working habits. 
Unfortunately, the industrial transition is occurring 
more rapidly than the adjustments that the labour 
market can make, leading to considerable structural 
unemployment, labour unrest and social tensions. 
Nevertheless, opportunities abound to reduce the 
environmental pressures created by more traditional 
work patterns dependent on commuting by prívate car 
and working in energy-intensive commercial buildings. 
For example, traffic congestion and air pollution might 
be reduced through encouragement of telecommuting, 
or on-line working. Another trend is the expansion of 
employment opportunities in the relatively new sector 
of environmental technologies and services, which 
have risen dramatically since the 1980s. In 1990, the 
environmental equipment and services industries and 
environment-related activities in the OECD countries 
employed nearly 8 million peopie (OECD 1996). 

Consumer awareness and information 
Thanks to widespread economic growth, 3 000 to 
4 000 million people have experienced substantial 
improvements in their incomes and standards of living 
since the 1960s (UNDP 1997). Overall consumption, 
unsurprisingly, has risen dramatically to what is 
probably an unsustainable leve!. Nevertheless, there 
are encouraging signs of real interest among 
consumers in more environmentally-sustainable 
products and services, and a growing number of 
initiatives by business and NGOs to supply this new 
market. For example, concerns over declining fish 
stocks have prompted Unilever and the World Wide 
Fund for Nature to form the Marine Stewardship 
Council, which will establish industry-wide principies 
for sustainable fishing (see box right). Fish harvested 
according to the Council's standards will be eligible for 
certification, or eco-labelling, so that consumers can 
choose to buy the more sustainable product. A similar 
certification scheme has been launched by the Forest 
Stewardship Council to guide consumers towards 
wood products from sustainably managed forests. A 



number of cooperative organizations have sprung up 
to promote the 'Fair Trade' movement, which aims to 
achieve fair prices for small farmers who produce 
coffee, fruits or vegetables using environmentally
friendly methods. Such products are beginning to 
move from niche markets to the mainstream: -Fair 
Trade coffee, for example, now commands five per 
cent of the UK market (IIED 1997). A small but 
influential number of companies has taken the decision 
to 'green' their product lines, for example, through the 
use of organic cotton in clothing. 

There are also the other third of the world's 
people, the poor who have not benefited by improved 
standards of living. They need to be empowered with 
the knowledge and minimal resources necessary to 
ameliorate their own situation in ways that are also 
environmentally sound and sustainable. The benefits 
of environmental science and management should not 
be reserved only for the well-to-do and educated, but 
should also be translated into forms accessible to ali 
the world's population. 

Agenda 21 and subsequent declarations stress the 
critica! role of education in instilling greater 
understanding of the concept of sustainability in the 
next generation. 'Greener' and more integrated 
educational systems can foster appreciation of the 
ways in which economic, social and ecological systems 
are interdependent. In an increasingly urbanized 
society, the formal educational system is called upon 
to replace environmental learning that once took place 
through direct contact with nature. Progress so far 
appears disappointing, however. It is difficult to 
introduce new subjects into school curricula, and 
limited change is visible in most university curricula 
(UNU 1998), although there has been rapid growth in 
the specialized environmental courses now offered by 
universities throughout the world. The mass media 
have played an important role in raising public 
awareness on the environment, especially in relation 
to disasters, but environmental coverage is still 
superficial and scattered. 

Conclusions 

We live in á world of accelerating global change, where 
internationally-coordinated environmental stewardship 
is lagging behind economic and social development. It 
is a world where environmental gains through new 
technology and policies are overtaken by the pace and 
scale of population growth and economic development. 

GLOBAL PERSPECTIVES 

Towards susta1nable f1sh and forests 

The Marine Stewardship Council 
The World Wide Fund for Nature (WWF) 

~ ~ formed a conservation partnership with 
_./ Unilever in 1996 to create market 

incentives for sustainable fishing by 
establishing an independent Marine 

Stewardship Council (MSC). The MSC's mission is to work 
for sustainable marine fisheries by promoting responsible, 
environmentally-appropriate, socially beneficia! and 
economically-viable fisheries practices while maintaining the 
biodiversity, productivity and ecological processes of the 
marine environment. 

The Council is establishing a set of globally-agreed 
principies and criteria for sustainable fishing, developing a 
process for international implementation and conducting test 
cases for certification of fisheries. 

Only fisheries meeting these standards will be eligible for 
certification by independent, certifying firms accredited by 
the MSC. Products from fisheries certified to MSC standards 
will be marked with an on-pack logo. This will allow 
consumers to select fish products that they know come 
from sustainable, well-managed sources, thus creating a 
market incentive for industry to shift to sustainable fishing 
practices. 

The Forest Stewardship Council 
The Forest Stewardship Council (FSC) was 

/) 

founded in 1993 to support 
environmentally-appropriate, socially 
beneficia! and economically-viable 

F s e management of the world's forests. lt is an 
association of Members consisting of 

representatives from environmental and social groups, the 
timber trade and the forestry profession, indigenous people's 
organizations, community forestry groups and forest product 
certification organizations from around the world. 

The FSC is introducing an international labelling scheme 
for forest products, which provides a credible guarantee that 
the product comes from a well-managed forest . AII forest 
products carrying the FSC lago have been independently 
certified as coming from forests that meet the FSC Principies 
and Criteria of Forest Stewardship. Forest inspections are 
carried out by FSC-accredited certification bodies. Certified 
forests are visited on a regular basis to ensure they continue 
to comply with the Principies and Criteria. 

The FSC also supports the development of national and 
local standards that implement the international Principies 
and Criteria of Forest Stewardship at the local level. These 
standards are developed by national and regional working 
groups which work to achieve consensus amongst those 
involved in forest management and conservation in each part 
of the world. FSC has prepared guidelines to help working 
groups develop regional certification standards. 

Sources: MSC 1999 and FSC 1998 
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The globalization of the economy and society is 
accompanied by the globalization of resource 
management and environmental problems but the 
institutional response to this is lagging behind. 

It is clear that environmental management cannot 
be separated from the improved management of 
human society. The global human ecosystem is 
threatened by grave imbalances in productivity and in 
the distribution of goods and services. A significant 
proportion of humanity still lives in dire poverty, and 
projected trends are for increasing discrepancies 
between those that benefit from economic and 
technological development, and those that do not. This 
unsustainable progression of extremes of wealth and 
poverty threatens the stability of the whole human 
system, and with it the global environment. 

Environmental governance at all levels requires a 
new partnership between governments and civic 
society that can foster the eradication of poverty and 
an equitable distribution of environmental costs and 

benefits. Signs of such new partnerships and the 
development of regionally-conducive frameworks -
such as in thé European _Union - are emerging but too 
often remain restricted to wealthier regions and to 
multinationals which are under public scrutiny from 
pressure groups in the developed world. 

The environment cannot be separated from the 
human condition but is one essential complement of 
sustainable human development. The processes of 
globalization that are so strongly influencing the 
evolution of society need to be directed towards 
resolving rather than aggravating the serious 
imbalances that divide the world today. Ali the 
partners involved - governments, intergovernmental 
organizations, the prívate sector, the scientific 
community, NGOs and other major groups - need to 
work together to resolve this complex and interacting 
set of economic, social and environmental challenges 
in the interests of a more sustainable future for the 
planet and human society. 
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KEY FACTS 

• Global emissions of CO2 reached a new high of nearly 
23 900 million tonnes in 1996 - 400 million tonnes more 
than in 1995 and nearly tour times the 1950 total. 

• Human activities now contribute more to the global 
supply of fixed nitrogen than do natural processes: we are 
fertilizing the Earth on a global scale and in a largely 
uncontrolled experiment. 

• Without the Montreal Protocol, levels of ozone-depleting 
substances would have been five times higher by 2050 
than they are today, and surface UV-8 radiation levels 
would have doubled at mid-latitudes in the northern 
hemisphere. 

• Losses from natural disasters over the decade 1986-95 
were eight times higher than in the 1960s. 

• The estimated health cost of the 1997-98 forest tires to 
the people of Southeast Asia was US$1 400 miilion 

• The countries projected to suffer from serious shortfalls 
in food supply are aiso !hose faced with rapidly growing 
populations and urbanization, low productivity agriculture, 
high debt and insufficient wealth to import food. 

• In 1996, 25 per cent of the world's approximately 
4 630 mammal species and 11 per cent of !he 9 675 bird 
species were at significan! risk of total extinction. 

• lf present consumption patterns continue, two out of 
every three persons on Earth will live in water-stressed 
conditions by the year 2025. 

• More than half !he world's reefs are potentially 
threatened by human activities, with up to 80 per cent at 
risk in the most populated areas 

• Urban air pollution problems are reaching crisis 
dimensions in many cities in the developing world. 

This chapter provides an overview of the state of the 
environment at the end of the second millennium. 
Most of the analysis is regional but it begins with an 
overview of issues that are of global significance for 
the environment: climate change, stratospheric ozone 
depletion, nitrogen loading, toxic chemicals and 
hazardous waste, natural disasters, El Niño, forest 
fires and biomass burning, and human health and the 
environment. The section continues with a synthesis 
of the sectoral issues that are examined in detail by 
region later in the chapter: land and food, forests, 
biodiversity, freshwater, coastal and marine areas, the 
atmosphere and urban areas. The chapter then 
describes these sectoral issues by region. The policies 
and other measures being used to address these 
issues are discussed in Chapter 3. 

Global issues 
Climate change _; 

Annual global emissions of carbon dioxide from the 
burning of fossil fuels, cement manufacture and gas 
flaring reached a new high of nearly 23 900 million 
tonnes in 1996 (CDIAC 1999). This was sorne 400 
million tonnes more than in 1995 and nearly four times 
the 1950 total. Only in sorne countries in Europe and 
Central Asia has there been a significant drop in 
emissions during the past decade, mainly as a result of 



the economic crises in Eastern and Central Europe. 
Atmospheríc concentratíons of CO2 in 1997 reached 
more than 360 parts per million (ppm), the highest 
leve] in 160 000 years (Keeling and Whorf 1998). 

In assessing the possible impact of rising 
atmospheric concentrations of CO2 and other 
greenhouse gases (GHGs), the WMO/UNEP 
Intergovernmental Panel on Climate Change (IPCC) 
concluded in its 1995 report that 'the balance of 
evidence suggests that there is a discernible human 
influence on global climate' (IPCC 1996a). Recent 
research suggests that climate change would have 
complex impacts on the global environment. The IPCC 
mid-range scenario projects an increase in global mean 
temperature of 2.0 ºC, within a range of 1.0 to 3.5 ºC, 
by the year 2100, the largest warming in the past 
10 000 years. Average sea leve! is projected to rise by 
about 50 cm, within a range of 15 to 95 cm, by the 
year 2100. A 50-cm rise in sea leve! would lead to the 
displacement of millions of people in low-lying delta 
areas and a number of small island states could be 
wiped out (IPCC 1996b). 

In a warmer world there would be higher 
agricultura! production in the high latitudes of the 
northern and southern hemispheres but reduced 
production in the tropics and sub-tropics where there 
is already food deficiency. The species composition of 
forests and other terrestrial ecosystems is likely to 
change - entire forest types may disappear. Although 
forest productivity could increase, the standing 
biomass of forests may not increase because of more 
frequent outbreaks and extended ranges of pests and 
pathogens, and increasing frequency and intensity of 
fires. Climate change could influence lakes, streams 
and wetlands through altered water temperatures, 
flow regimes and water levels. Increases in the 
variability of water flow, particularly the frequency and 
duration of large floods and droughts, would tend to 
reduce water quality and biological productivity and 
habitat in freshwater ecosystems (IPCC 1998). 

In addition to these environmental effects, climate 
change may have direct and indirect health impacts. 
Greater frequency and severity of heat waves, and 
changes in agriculture and food production, could 
affect nutritional status and vector distributions 
(Lindsey and Birley 1996). The expansion of warmer 
areas may increase and extend the ranges of mosquito 
and other vector populations, affecting the incidence of 
vector-borne diseases and re-introducing malaria to 
Europe (Bradley 1996). 

GLOBAL AND REGIONAL SYNTHESIS 

1 000 mlllion tonnes C02/year 
25 

20 

15 

10 

o 
1950 1955 1960 1965 1970 1975 1980 1985 1990 1996 

Source: CDIAC 1999 

Despite the improved ability of climate models to 
simulate observed trends, there are still considerable 
uncertainties in key factors, including the magnitude 
and patterns of natural variability, the effects of human 
influence, and the rates of carbon sequestration. There 
are also new questions to be resolved. For example, is 
the observed increasing magnitude of El Niño events 
during recent decades related to human-induced 
climate change? To what extent do reductions in 
sulphur emissions, required to reduce the acid rain 
problem, offset warming by greenhouse gases by 
reducing sulphate aerosols in the atmosphere? 

A key factor in assessing the consequences of 
climate change is the inertia of the climate system: 
climate change occurs slowly and once a significant 
change has occurred it will not disappear quickly. 
Hence, even if a stabilization of greenhouse gas 
concentrations is achieved (see box on page 26), 
warming could continue for severa! decades, and sea 
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At what leve! should grnenhouse 
gas concentra l1ons be stab1lized? 

Accordlng to the IPCC (1996a), stabilization of C02 at 450 ppm and other GHGs 
at levels somewhat above the present concentrations will lead to an increase of the 
global mean temperature by 1.5--4.0 •e, and stabilization at 550 ppm C02 will 
lead to an increase of 2.0-5.5 •c. Carbon cycle models show that immediate 
stabilization of the atmospheric C02 concentration al its present level of about 360 
ppm could be achieved only if emissions are immediately reduced by 50-70 per 
cent and further reduced thereafter. lf stabilization al below 550 ppm were to be 
aimed for, the annual mean per capita C02 emission for !he whole world would 
need to be approximately 5 tonnes during !he next century and below 3 tonnes by 
21 OO. Curren! levels are about 4 tonnes/capita as a world average, with a 
maximum emission of nearly 20 tonnes/capita in North America and a mínimum of 
less ihan 1 tonne/capita in many parts of Africa . 

CFC production 
has fallen from a 

peak of more 
than 1 million 

lonnes a year to 
160 000 lonnes 

in 1996 as a 
resull of !he 

Montreal 
Protocol 

levels could continue to rise for centuries. 
Future GHG emissions will be a function of global 

energy demand, and the rate of development and 
introduction of carbon-free and low carbon energy 
technologies. Severa! variables make predictions of 
future emissions uncertain: economic growth rates, 
energy prices, the adoption of effective energy policies 
and the development of efficient industrial technologies. 
Meeting the targets for emission reductions agreed at 
Kyoto, itself a formidable challenge for sorne 
countries, is only a first step in bringing under control 
what is generally agreed to be the most critica! 
environmental problem that the world faces. But even 
meeting ali the targets agreed at Kyoto will have an 
insignificant effect on the stabilization levels of carbon 
dioxide in the atmosphere. 

Stratospheric ozone depletion -: 

Global consumption of chlorofluorocarbons (CFCs), 
the most prevalent ozone-depleting substances (ODS), 
fell from 1.1 million tonnes in 1986 to 160 000 tonnes 
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in 1996 (see graph below), thanks to an almost 
complete phase out by industrialized countries (UNEP 
1998a). Severa! factors contributed to the success of 
policies directed at reducing the consumption of ODS: 
damage to the ozone !ayer could be ascribed to a 
single group of substances, alternative substances and 
processes were developed at acceptable costs, a 
scientific assessment was introduced to make 
adjustments to the Montreal Protocol as required, the 
Protocol contained flexible implementation schemes 
and evaluation procedures, and the principie of 
'common but differentiated' responsibilities was 
recognized for the developed and developing 
countries. 

One measure of the Protocol's success is that the 
ozone !ayer is now expected to recover to pre-1980 
levels by the year 2050. Without the Protocol, levels 
of ODS would have been five times higher then than 
they are today, and surface UV-B radiation levels 
would have doubled at mid-latitudes in the northern 
hemisphere (UNEP 1999). 

The total combined abundance of ODS in the lower 
atmosphere peaked in about 1994 and is now slowly 
declining (WMO, UNEP, NOAA, NASA and EC 1998). 
While total chlorine· is declining, total bromine is still 
increasing, as is the abundance of CFC substitutes. If 
reductions in the use of ODS continue as envisaged in 
the Montreal Protocol, then concentrations of these 
substances in the stratosphere should have peaked 
between 1997 and 1999, and should begin to decline 
during the next century. The rate of decline in 
stratospheric ozone levels at mid-latitudes has already 
started to slow. The unusually low ozone values above 
the Arctic in late winter/spring observed in six out of 
the past nine years could have been accentuated by 
the unusually cold and prolonged stratospheric winters 
experienced during those six years (WMO, UNEP, 
NOAA, NASA and EC 1998). 

Despite significant progress in bringing the 
problem of ozone-layer depletion under control, a 
number of outstanding challenges remain (see box 
right). Past (and continuing) emissions of ODS will 
result in increases in UV-B radiation that are likely to 
lead to increases in the incidence and severity of a 
variety of short- and long-term human health effects, 
particularly on the eyes, the immune system and the 
skin. Recent evaluations of UV-related excess skin 
cancer risks in Europe caused by ozone depletion 
suggest that, even though stratospheric ozone 
concentrations should reach a mínimum around the 



year 2000 (which assumes that the measures in force 
are fully implemented), excess skin cancer incidence 
is not expected to begin to fall until about 2060, 
because of the time lags involved. 

The response of terrestrial ecosystems to 
increased UV-B is evident primarily in interactions 
among species rather than in the performance of 
individual organisms. Recent studies indicate that 
increased UV-B affects the balance of competition 
among higher plants, the degree to which higher 
plants are consumed by insects and the susceptibility 
of plants to pathogens (UNEP 1998b). Increased UV-B 
can be damaging for crop varieties but this may be 
offset by protective and repair processes. 

In terms of overall impact, ozone depletion 
interacts with the climate change process. 
Stratospheric loss of ozone has caused a cooling of the 
global lower stratosphere: changes in stratospheric 
ozone since the late 1970s may have offset about 30 
per cent of the warming effect of other greenhouse 
gases over the same period (WMO, UNEP, NOAA, 
NASA and EC 1998). There are also complex 
interactions between ozone depletion, climate change 

Ch;illcngec, 111 the 
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CFC production in developing countries, notably Brazil, 
China, India, Republic of Korea, Mexico and Venezuela, 
more than doubled between 1986 and 1996, while 
consumption rose by sorne 10 per cent (UNEP 1998a). 
Because production levels in the years 1995-97 will be 
used as base levels to determine the timing of phase out in 
developing countries, scheduled to begin in mid-1999 with 
elimination due by 2010, the curren! high production will 
inflate the allowed levels of production for years to come. 
The Russian Federation will not eliminate its production of 
CFCs befare the year 2000, and sorne of the European 
transition economies are experiencing economic and 
technical difficulties with CFC substitution (UNEP 1998c). 

Halan production, mostly for use in fire-fighting equipment, 
is rising again, primarily in developing countries. For 
example, production of halons in China grew nearly fourfold 
between 1991 and 1996 (UNEP 1998a) This trend is of 
particular concern since a given amount of halons can 
destroy up to ten times more ozone than the same amount 
of CFCs. 

CFC elimination is being undermined by a rise in illegal 
trading. Substantial demand slill exists in the developed 
world, mostly to service existing refrigeration and cooling 
equipment. lllegally-imported virgin CFCs are cheaper than 
legally recycled CFCs or new CFCs obtained from limited 
existing stocks. The incentives for smuggling are therefore 
high. Estimates of the size of the global CFC black market 
range from 20 000 to 30 000 tonnes annually. 
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Current ozone losses and UV-B increases 

ozone UV-8 
loss (%) increase (%) 

Northern hemisphere, mid-latitudes, winter/spring 6 7 

Northern hemisphere, mid-latitudes, summer/autumn 3 4 

Southern hemisphere, mid-latitudes, year-round 5 6 

Antarctic spring 50 130 

Arctic spring 15 22 

Note: figures are approximate and assume other factors, such as cloud cover, are constant 

Source: WMO, UNER NOAA, NASA AND EC (1998) 

and the abundance of methane, nitrous oxide, water 
vapour and sulphate aerosols in the atmosphere. For 
example, carbon is an important element in the 
absorption of UV radiation. Climate change and acid 
rain have led to decreases in the dissolved organic 
carbon concentration in many North American lakes 
(Schindler and others 1996). As organic carbon levels 
have decreased, UV radiation has been able to 
penetrate much more deeply into surface waters, 
resulting in greater UV-B exposure of fish and aquatic 
plants. 

While the potential impact of stratospheric ozone 
depletion means there is no room for complacency, the 
cooperative measures that followed the identification 
of the problem remain an outstanding and encouraging 
example of the ability of the international community 
to act in unison in protecting the global environment. 

Nitrogen loading 

Evidence is mounting that human activities are 
seriously unbalancing the global nitrogen cycle. 
Nitrogen is abundant in the atmosphere but must be 
fixed by micro-organisms in the soil, water and in the 
roots of nitrogen-fixing plants befare it is available for 
use by plants and the animal life dependent on them. 
The advent of intensive agriculture, fossil fue! 
combustion and widespread cultivation of leguminous 
crops has led to huge additional quantities of nitrogen 
being deposited into terrestrial and aquatic 
ecosystems. Human activities have at least doubled 
the amount of nitrogen available for uptake by plants 
(Vitousek and others 1997) and now contribute more 
to the global supply of fixed nitrogen than do natural 
processes: we are fertilizing the Earth on a global 
scale and in a largely uncontrolled experiment. 
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The principal form of anthropogenic nitrogen, 
accounting for sorne 60 per cent of the total, is 
inorganic nitrogen fertilizer. Global fertilizer use 
soared from less than 14 million tonnes in 1950 to 145 
million tonnes in 1988; by 1996 it had fallen back to 
about 135 million tonnes (FAOSTAT 1997). 
Consumption is now stable or declining in the 
industrialized countries but demand is still rising in 
the developing world. The major driving force is 
increasing food production, driven in turn by 
increasing human population and the growing demand 
for livestock products, particularly in developing 
countries. 

1980 1985 1990 1996 

Typically, less than half of the nitrogen applied is 
taken up by plants - the rest is lost to the air, 
dissolved in surface waters or absorbed into 
groundwater. The cultivation of leguminous crops such 
as soybeans, peas and alfalfa accounts for about 25 per 
cent of anthropogenic nitrogen, and fossil fuel burning 
for about 12 per cent (Vitousek and others 1997). 
Other sources include biomass burning, draining 
wetlands (resulting in the release of organic nitrogen 
in the soil) and conversion of woodland to cropland. 

The huge increase in nitrogen loading of the 
environment has had a number of consequences. 
There has been a large rise in the nitrogen levels of 
drinking water supplies, resulting mainly from 
agricultural run-off and wastewater. In sorne majar 
rivers of the northeastern United States, for example, 
nitrate concentrations have risen up to tenfold since 
the beginning of the century, necessitating costly 
purification systems to protect human health 

(Carpenter and others 1998). Globally, human 
activities have increased the amount of riverine 
transport of dissolved inorganic nitrogen by a factor of 
2-4 (Seitzinger and Kroeze 1998). Nitrogen-based 
trace gases emitted during fossil fue! combustion 
(notably from automobiles) are major contributors to 
atmospheric pollution. Nitric oxide is an important 
precursor of ground-level ozone, the component of 
photochemical smog that is most dangerous to human 
health and crop productivity. It can also be 
transformed into nitric acid and, together with 
suiphuric acid resulting from sulphur emissions, 
washed out of the atmosphere as acid rain. 
Acidification of forests, soils and surface waters is 
increasingly the result of nitrogen emissions in 
industrialized countries, as sulphur emissions are 
brought under control. 

Rising nitrogen loads combined with phosphorous 
have led to exuberant and unwanted plant and algal 
growth in many freshwater habitats and coastal areas 
throughout the world. In the United States, 
eutrophication - rapid plant growth in water resulting 
in oxygen deprivation for other species - accounts for 
about half of the impaired lake area and 60 per cent of 
the impaired river reaches (Carpenter and others 
1998). Large areas of northern Europe, where 
intensive agriculture and high fossil fuel combustion 
coincide, are now in a state of nitrogen saturation: no 
more nitrogen can be taken up by plants, and 
additional deposits are simply dispersed into surface 
water, groundwater and the atmosphere without 
playing any role in the biological systems for which 
they were intended. 

Excess levels of nitrogen can reduce plant 
diversity by enhancing the growth of plants best able 
to utilize it at the expense of others. In large areas of 
northern Europe, for example, high levels of nitrogen 
deposition have resulted in the conversion of 
heathlands rich in biodiversity into grasslands 
containing relatively few species (Wedin and Tilman 
1996). 

Nitrogen deposition is also causing more 
fundamental damage to ecosystems. Elevated nitrogen 
levels in soils increase the leaching of minerals such 
as potassium and calcium, which promote plant growth 
and are essential as a buffer against acidity. As soil 
acidity is increased, aluminium ions are mobilized and 
can reach concentrations sufficient to damage tree 
roots or kili fish if the aluminium washes into 
waterways (Kaiser 1996). 



There is compelling evidence that nutrient 
enrichment is at least partly to blame for damage to 
estuaries and coastal seas, and sorne of the decline in 
coastal fisheries production. In brackish water, 
nitrogen is usually the Iimiting nutrient for alga] 
activity and plant growth. River discharges laden with 
nitrogen-rich sewage and fertilizer run-off therefore 
tend to stimulate alga! blooms, which can lead to 
oxygen starvation in coastal waters at lower depths. 
This has caused significant fish kills in the Baltic Sea, 
Black Sea and Chesapeake Bay (Vitousek and others 
1997). Biodiversity can also be reduced as 'nuisance' 
algae come to dominate marine ecosystems. The 
world's oceans are being plagued by a rising incidence 
of alga! blooms - known as brown or red tides (see 
box on page 151). 

There is a growing consensus among researchers 
that the scale of disruption to the nitrogen cycle may 
have global implications comparable to those caused 
by disruption to the carbon cycle. On the positive side, 
it appears possible that the nitrogen and carbon cycles 
are interacting. Since nitrogen is normally a limiting 
factor in plant growth, increased available nitrogen 
may be enhancing overall plant growth which, in turn, 
would enhance the Earth's carbon storage potential. 
This extra vegetation may explain the puzzle of the 
world's 'missing' carbon - the difference between the 
amount of carbon emitted and the amount known to be 
accumulating in the atmosphere each year (Vitousek 
and others 1997). 

On the negative side, nitrogen emissions to the 
atmosphere are contributing to global warming. 
Nitrous oxide is a potent greenhouse gas, accounting 
for about 6 per cent of the enhanced greenhouse 
effect. It is long-lived in the lower atmosphere, and 
concentrations are currently increasing at the rate of 
0.2 to 0.3 per cent per year. In the upper atmosphere, 
the gas also contributes to ozone depletion. Most of 
the atmospheric nitrous oxide is of biological origin, 
being produced by bacteria in soils and surface waters. 
Recent increases in emissions are attributed to human 
activities, in particular related to agriculture and land 
use (Environmental Pollution 1998). 

Current trends suggest that nitrogen-related 
problems are likely to worsen. The world's rising 
demand for food makes it likely that fertilizer use will 
increase (despite research on genetically-modified 
nitrogen-fixing crops) and the transportation boom 
shows no sign of slackening. Far greater efforts will 
have to be devoted to developing more efficient 
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methods of plant nutrient management (FAO 1998). If 
enhanced energy efficiency measures or shifts to 
cleaner fuels are undertaken to curb carbon emissions, 
the benefits in terms of reduced nitrogen emissions 
may prove equally great. 

Toxic chcmicals .tIHI 
lrnzardous wask 

Exposure to chemical agents in the environment - in 
air, water, food and soil - has been implicated in 
numerous adverse effects on humans from cancer to 
birth defects. The 'old' poisons, such as lead and 
mercury, sorne industrial solvents and sorne 
pesticides, are still of concern in many parts of the 
world but there is a reasonable level of understanding 
of their effects and the measures needed to protect 
human health and the environment from them 
(although such measures are not always adequately 
implemented). There is far less knowledge about the 
toxicological effects of a number of new chemicals 
coming onto the market. These may be present in 
household products, cosmetics and even 
pharmaceuticals. 

In addition, exposure to hazardous chemicals can 
result from industrial and transportation accidents and 
from inadequate management and disposal of wastes, 
particularly hazardous wastes (see box below). 

' Hazardous waste product1on 

The output of hazardous wastes worldwide was about 400 million tonnes a year in 
the early l 990s, of which sorne 300 million tonnes were produced by OECD 
countries (UNEP 1994a), mainly from chemical production, energy production, 
pulp and paper factories, mining industries, and leather and tanning processes. 

Progressively tighter regulatory controls have increased the costs of waste disposal 
in many countries. Export to developing countries with less stringent controls and a 
lower public awareness of the issue has been one way in which sorne companies 
have side-stepped these regulations. Officially, fewer than 1 000 tonnes a year are 
traded to developing countries but illegal traffic in hazardous waste poses a 
potentially serious threat to the environment and human health (de Nava 1996). 

0ne way of combating such trade is through the system called Prior lnformed 
Consent (PIC) far Certain Hazardous Chemicals in lnternational Trade. 0perated by 
FA0 and UNEP, PIC is a procedure that helps participating countries learn more 
about the characteristics of potentially hazardous chemicals that may be shipped to 
them, initiates a decision-making process on the future import of these chemicals 
and helps disseminate this decision to other countries (IRPTC 1999). The aim is to 
promote a shared responsibility between exporting and importing countries in 
protecting human health and the environment (see 'The Rotterdam Convention', 
page 202). 

Policy makers are also focusing on a more integrated approach to waste 
management, one that uses cleaner production concepts to minimize the volume of 
wastes generated by manufacturing processes (UNEP 1998d). 
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UNEP survey of lnternational trade in selected POPs, 1990-94 -
product no. of countries no, of countries no. of countries p1odudiun 110. al caulltfles' : expi)rts no. of counTrles 1mpar/r, 

wher9 use where ímport reporting 111porlf1Ci reporlmg reporled reporting rl!potled 
is banned is banned production (to11nes) l!.'(OWIS (tonnes) lmports (tormes) 

Aldrin 26 52 1 2.1 o 1 50.1 

Chlordane 22 33 o >2 4 227.8 

DDT 30 46 3 2 070 2 356.4 3 62 

Dieldrin 33 54 3.1 8 kg 2 36.5 

Endrin 28 7 o o 1 1 000 litres 

Heptachlor 23 34 o o 3 435.1 

Hexachlorobenzene 13 4 o 1 35.8 4 1.1 

PCB 2 5 o 1 

Toxaphene 18 1 241.4 o 2 277.4 

Notes: Survey based on responses from 60 governments representing 75 per cent of worldwide chemical trade. The '?' refers to a statement 'yes' made by the submitting country. 
However, in the case of PCBs an export figure of 739.6 tonnes has been entered but without ayear attribution; andan amount of 12 451 tonnes has been imported into a country in 
1994 but for a grouped entry of PCBs, PBBs and PCTs. 

Source: UNEP 1996a 

Two groups of hazardous chemicals - heavy metals 
and persistent organic pollutants (POPs) - are 
currently receiving particular attention. Although the 
emissions of sorne of these substances are falling, 
concentrations in the environment are of concern, 
both near highly contaminated areas and as a result of 
widespread distribution through the food chain (UNEP 
1996a). 

Exposure to heavy metals has been linked with 
developmental retardation, various cancers, and 
kidney damage. Exposure to high levels of mercury, 
gold and lead has also been associated with the 
development of auto-immunity, in which the immune 
system starts to attack its own cells, mistaking them 
for foreign invaders (Grover-Kerkvliet 1995). Severa! 
studies have shown that lead exposures can 
significantly reduce the IQ of children (Goyer 1996). 
In sorne countries, heavy metal emissions are falling 
as a result of the removal of lead from petrol, 
improvements in wastewater treatment and 
incinerators, and improved industrial technologies. 
Significant further improvements could be achieved if 
the available technologies were more widely applied 
(EEA 1998). 

POPs are fat-soluble toxic chemicals that do not 
easily degrade, persist for many years in the 

environment, concentrate up the food chain, and 
accumulate in animal and human tissues. They often 
end up thousands of kilometres from where they are 
used or released. The growing evidence that sorne 
POPs can have serious human health effects has 
pushed governments to collective action (see Chapter 
3). Although POPs include a wide range of chemicals, 
much recent research and regulatory action focuses on 
the industrial PCBs, polychlorinated dioxins and 
furans (unwanted by-products of various industrial 
processes) and pesticides such as DDT, chlordane and 
heptachlor. Despite restrictions on the use of these 
chemicals in many developed countries, they are still 
manufactured there for export and remain widely used 
in developing countries. 

Concern ·over the impact of POPs on the 
environment and human health has increased further 
with the emergence of scientific findings that suggest 
that certain POPs (and also sorne organo-metallic 
compounds) - called endocrine disrupters because 
they interact with the endocrine, or hormone system 
- may be playing a role in a range of problems from 
reproductive and developmental abnormalities to 
neurological and immunological defects in humans and 
other animals (Colborn and others 1996). 

It is estimated that hundreds of thousands of 



people die every year from acute exposure to toxic 
chemicals but precise figures are not available. In 
sorne developing countries, poisoning is among the 
most frequent cause of mortality in hospital patients. 

There is particular and growing concern about the 
threats that chemicals pose to children's health. The 
main problems include both acute exposure leading to 
poisoning and chronic, low-level exposures causing 
functional and organic damage during periods of 
special vulnerability, when neurological, enzymatic, 
metabolic and other systems are still developing. 
Exposure of unborn children to toxic chemicals may 
produce irreversible effects. For example, low levels 
of mercury have severe effects on the foetuses of 
pregnant mothers who ingest contaminated food. 
Recent research suggests that these chemicals may 
affect the ability of children to learn, integrate socially, 
fend off disease and reproduce (Colborn 1997). 

Natural disastcrs 

Natural disasters include earthquakes, volcanic 
eruptions, fires, floods, hurricanes, tropical storms, 
cyclones, landslides and other events that cause loss 
of life and livelihoods. It is estimated that almost 
3 million people have perished as a result of natural 
disasters in the past three decades whíle tens of 
millions have suffered hardship (UN 1997). 

Things appear to be getting worse, in two ways: 
natural disasters appear to be becoming more frequent 
and their effects more severe. The Munich 
Reinsurance Company estimates that total global 
economic losses from natural disasters for the two 
years 1997 and 1998 reached US$120 000 million. 
Allowing for inflation, losses over the decade 1986- 95 
were eight times higher than in the 1960s (Munich Re 
1997 and 1998). 

Overall, the poor are the most likely to suffer from 
major disasters and the least likely to be insured 
against loss. In 1997, Asia suffered 33 per cent of the 
world's catastrophic events, 67 per cent of the 
casualties and 28 per cent of the economic losses. 
However, only 0.2 per cent of those losses were 
covered by insurance policies. The global insurance 
industry paid out US$4 500 million for disaster-related 
damage in 1997, and 66 per cent of the claims were 
made in the United States (Munich Re 1998). Thus 
insured losses and repayments are concentrated 
mainly in the richer industrialized countries. 

While the consequences of most natural disasters 

GLOBAL AND REGIONAL SYNTHESIS 

are generally confined to one or a few countries or to 
even smaller areas, sorne may affect large parts or 
even the whole of the planet. The debris from very 
large volcanic eruptions, for example, can spread 
around the entire globe, and the El Niño phenomenon 
(see page 32) can have effects many thousands of 
kilometres away from the region in the Pacific Ocean 
where it originates. 

Natural disasters, 1993-97 
numbers of dlsasters 

Sub-Saharan Alrica 

1 Sioulh Asia 
+ Soulheasl Asia 

' 160 1 

EastAsia 

120 
Soulh America 

North America 

80 

i Rest of Europa 
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Europea11 Unlon 

Oceanía 

Natural dlsasters 
occur everywhere 

but tropical 
reg1ons are 
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Caribboan 

40 

Note: not all regions correspond to GE0-2000 regions 

Source: CREO 1999 

Global warming models indicate that rising global 
temperatures are likely to affect many atmospheric 
parameters including precipitation and wind velocity, 
and raise the íncidence of extreme weather events, 
including storms and heavy rainfall, cyclones and 
drought. It may or may not be just coincidence that 
the Muních Reinsurance Company recorded more than 
700 'large loss events' in 1998, compared with 
between 530 and 600 during previous recent years. 
The most frequent natural catastrophes were 
windstorms (240) and floods (170), which accounted 
for 85 per cent of the total economíc losses 
(Munich Re 1998). 

Volcanic eruptíons and earthquakes are confined to 
seismically-active areas and remain stable in incidence. 
The incídence of other natural disasters such as storms 
and floods, however, is increasing in frequency and 
magnítude (Munich Re 1997), and sorne of these natural 
phenomena - particularly floods - are being exacerbated 
or triggered by human degradation of the environment 

NonhAfrica 
CcnuolAsia 

WaslAsia 
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Major disastcrs: the past threr. years 

• cyclone ~ he ndl80 ;irov,nce I Gu¡aral In JunP. 998 
klllet' 1101 •t,~n O 00 peop 

·llirrfcane Georgr tJ~eo ·1amRg eshmated a U $10 
'Tillllon ,n the anhhear r eptemtJer qga 

1-furrlcane Mltch led to more thar ~ 00C iealhs m 
Nloaraguil and Honduras In Oc101>e1 1998, ;mcl ~ausect major 
setbacks to development plans 

• floodlng of the Yangtze river in China between late June and 
mid-August 1996 affected 20 million people and caused 
economic losses of more than US$20 000 million 

and disturbance of formerly stable ecosystems. 
The vulnerability of rural and urban populations to 

natural disasters is also growing, due to population 
increase and inadequately planned urbanization. The 
number and density of people living in cities within 
earthquake and tropical cyclone zones have risen 
dramatically in the past two decades. In many 
developing regions, population pressures and poverty 
are forcing farmers to cultivate marginal and 
vulnerable areas in flood plains or on hill slopes. Poor 
planning decisions have also led to siting potentially
hazardous facilities, such as nuclear power plants, 
chemical factories and majar dams, in earthquake 
zones and densely-populated areas. 

Deforestation can, in the short-term, lead to 
increased run-off and soil erosion, mudslides and flash 
flooding. Poor forest management has exacerbated 
flash floods across the world, such as those witnessed 
in the Philippines which killed more than 5 000 people 
in 1991, and the mudslides in southern Italy in 1998. 

Urban development, settlement, drainage of 
wetlands far agriculture, and canalization of rivers far 
irrigation or navigational purposes have removed the 
normal flood plains of numerous rivers throughout 
Asia, Europe and, in particular, the Americas. In the 
absence of natural absorption basins, rivers rise 
higher, flow faster and flood more violently. Far 
example, the flooding of the Odra river in Central 
Europe in the summer of 1997 is estimated to have 
cost nearly US$6 000 million in economic losses in 
affected countries, with the most severe damage in 
Poland which lost 2 000 km of railway line, 3 000 km 
of roads, 900 bridges and 100 000 houses (Munich Re 
1997). The 1996 flooding of the Yangtze River in China 
killed more than 2 700 people, left two million people 

• •t·odln~ ,, ~entra Europa ir • 99· usert cconomrc 
emag¡:: efitlrnate t SS2 111lllar n Polant, nd 

USSl 800 mrlliOíl lle Cz lepub11c In • Sl/lltluttl!nstad 
'8511 wa. •~eeeelen ~ 2 m 

sover~ IO()Cfs vell: alsc. recorded ,n 99 n Kenya 
Myanmar, Somalia. he Un\teu States arld alon& he Paclflc coasl 
of La1in Amerrca 

earth lréll'iGI'! caused maJor destrucuon in many towns and 
villages in camral ltaly in 1997, as dld mudslldes in 1998 

• in 1997, earthquakes claimed the lives of more than 2 300 
people in I ran 

Sources: Munich Re 1997 and 1998 

homeless, drowned tens of thousands of animals, 
destroyed crops over sorne 20 million hectares of 
farmland, and resulted in a 4-6 per cent loss in GDP. 
China experienced severe flooding again in 1998. 

El \'.ifü, 

El Niño is the term used to describe a phenomenon 
which starts with the surface warming of an area of 
the eastern Pacific clase to the equator (see map 
right) and whose effects spread over most of the 
world. El Niños are not natural disasters - indeed, 
sorne of their effects may be beneficia) - but natural 
variations in climate. They normally occur every three 
to five years, lasting 6-18 months, and peak around 
Christmas time, which is why Peruvian fishermen 
called the phenomenon 'El Niño' (boy child). Between 
El Niños there are often periods marked by a cooling 
of the surface waters of the same area of the Pacific, a 
phenomenon called La Niña. El Niños are also marked 
by fluctuations of atmospheric pressure which parallel 
those of the surface sea temperature in the eastern 
equatorial Pacific. The whole cycle is called the El 
Niño Southern Oscillation (ENSO). 

El Niños have far-reaching effects. The build up of 
warm water along the west coast of South America 
prevents the normal upwelling of cold water from the 
ocean depths. In the western Pacific, the normally 
rain-bearing cloud systems shift eastward toward the 
central and eastern Pacific, bringing heavy rainfall to 
these areas while countries in the western Pacific, 
such as Australia, Indonesia and Papua New Guinea, 
experience drought. The effects of the changes in 
wind speed and direction, sea surface temperatures 
and the depths of the warm water often extend into 



temperate latitudes. For example, most El Niño 
winters are mild over western Canada and parts of the 
northern United States, and wet over the southern 
United States from California to Florida. Southern 
China is subject to storms and southern Africa has a 
tendency to drought (WCN 1998a). 

The 1997/98 El Niño was one of the strongest on 
record, developing more quickly and with higher 
temperature rises than ever recorded. The episode 
developed rapidly throughout the central and eastern 
tropical Pacific Ocean in April-May 1997. During the 
second half of the year, it became more intense than 
the major El Niño of 1982/83, with sea-surface 
temperature anomalies across the central and eastern 
Pacific of 2-5 ºC above normal. 

The warming effect of El Niño was a major factor 
contributing to the record high global temperature in 
1997. The estimated global mean surface temperature 
for land and marine areas averaged 0.44 ºC above the 
1961-90 base period mean. The previous warmest year 
was 1995, with an anomaly of +0.38ºC (WCN 1998b). 

By mid-January 1998, the volume of El Niño's 
warm water pool had decreased by about 40 per cent 
since its maximum in early November 1997 but its 
surface area in the Pacific was still about 1.5 times the 
size of the continental United States. This warm pool 
had so much energy that its impacts dominated world 
climate patterns up to mid-1998. 

The El Niño of 1982/83 was estimated to have 
been responsible for 2 000 deaths and about 
US$13 000 million worth of damage worldwide (WCN 
1998c). The El Niño of 1997 /98 has been blamed for 
extreme rainfall and flooding in equatorial central and 
eastern Africa, and severe storms along the California 
coast and in the southeastern United States. Severe 
droughts occurred in northeastern Brazil, parts of 
southern Africa and Indonesia, and were responsible 
for drought-related famine in Papua New Guinea (see 
also box right). 

The 1997/98 El Niño was the first to have been 
widely predicted, thanks to the comprehensive El 
Niño observing network which now spans the Pacific 
Ocean, and a network of observational satellites. The 
former includes ships, drifting buoys and sea-leve] 
gauges on many Pacific islands, ali relaying their 
observations to meteorological centres in real time. In 
addition, severa! satellites measure the temperature 
and elevation of the sea surface. 

In 1997, information from these systems was 
analysed by severa! teams of forecasters, many of 
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i El Niño: s~a ~mperature anomalies in January 1998 • 
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whom predicted that a major El Niño was on the way. 
As a result, scientists have compiled a complete 
picture of an El Niño which can be used as a 
benchmark against which to measure future ones. 

January 1998, al 
the height of the 
1997/98 El Niño 

An outstanding question centres on whether there 
is a causal link between El Niño and global warming -
it is unclear whether global warming is increasing the 
incidence or severity of El Niño. 

Some 1mpacts of the 1997 /98 El N1110 

South Amerita 

• Guyana, severely affected by drought, began water conservation measures 

• the coasts of Ecuador and northern Peru received 350-775 mm of rain during 
December 1997 and January 1998, compared to the normal 20-60 mm 

• torrential rains soaked southern Brazil, south-eastem Paraguay, most of 
Uruguay and adjacent parts of northeastem Argentina 

• rain on Colombia's Pacific coast increased the threat of landslides while inland 
forest tires destroyed about 150 000 hectares 

• the sea leve! in the Colombian Pacific rose 20 cm 

Africa 

• unusually warm weather was reported in most of South Africa, southern 
Mozambique, and the central and southern portions of Madagascar 

• heavy rain fell across central and southern Mozambique, the northern half of 
Zimbabwe and parts of Zambia, causing flash floods in places 

• Kenya was particularly hard hit by flooding, where many villages were cut off, 
and the main Nairobi-Mombasa road was made impassable 

Asia and the Pacific 

• in Indonesia and the Philippines, long-term dryness persisted over the region 

• tropical storms Les and Katrina caused heavy rain in northern Australia 

• torrential rains in southern China 

North America 

• unusual jet stream patterns over North America led to severe storms over the 
eastern North Pacific and the west coast of the United States. 

Source: WCN 1998d 
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F1ffL'Sl firl's and biomass hurning • 

During 1996-98, fire swept through forests in Australia, 
Brazil, Canada, China's northeastern Inner Mongolian 
region, France, Greece, Indonesia, Italy, Mexico and 
severa! other countries in Latin America, the Russian 
Federation, Turkey and the United States. Satellite 
photos showed that about 3.3 million hectares of 
Brazilian forest were devastated as a result of the fires. 
More than 3 million hectares of forest in Mongolia were 
burnt in 1996. The fires in Southeast Asia in 1997 were 
the worst in 15 years, with at least 4.5 million hectares 
burnt, and smoke and haze affecting sorne 70 million 
people (Liew and others 1998). The fires in Indonesia 
threatened at least 19 protected areas, many of which 
are rich in biodiversity (WWF 1998). 

The forests of Southeast Asia and of the Brazilian 
Amazon were especially vulnerable to fire in 1997 and 
1998 because of a.severe drought probably related to 
the strong El Niño of the same period (see page 32) 
and/or changing global weather patterns. After the 
severe El Niño of 1982, the largest fires then on 
record raged across Kalimantan. The 1997 and 1998 
fires were far more extensive and coincided with an 
even more severe El Niño. 

In many countries, vegetation, forests, savannahs 
and agricultura! lands are burnt to clear land and 
change its use. Forest clearing accelerates as 
populations expand and pressures to exploit natural 
resources increase. Much of the expansion into -

~ Biomass burning 

source of burning biomass burned carbon released 
(mil/ion tonnes (mil/ion tonnes 
dry matter/year) carbon/year) 

Savannahs 3 690 1 660 

Agricultura! waste 2 020 910 

Tropical forests 1 260 570 

Fuelwood 1 430 640 

Temperate and 280 130 
boreal forests 

Charcoal 20 30 

WORLD TOTAL 8 700 3 940 

For comparison: 

Global carbon emissions (1996) 6 518 
from tossil fuel burning, cement manufacture and gas flaring 

Sources: Andreae 1991, CDIAC 1999 

forested areas uses the cheapest form of cover 
removal: fire. Thus increased pressure for 
development has led to much of the recent fire 
damage in tropical rain forests as loggers, cattle 
farmers and peasants take advantage of the dry season 
to clear land for farming. 

In Indonesia and South America, much of the 
blame for starting fires fell on small farmers. But only 
12 per cent of the forest cleared in the Amazon is 
actually used for arable farming. The remaining 88 per 
cent is used for pasture. New areas are usually made 
accessible for ranching and agriculture as a result of 
the construction of logging roads to extract mahogany 
(WWF 1997). 

The health impacts of forest fires can be serious 
and widespread. Estimates for the fall-out from fires in 
Southeast Asia suggest that 20 million people were in 
danger of respiratory problems. The estimated health 
cost to the people of Southeast Asia was US$1 400 
million, mostly related to short-term health problems 
(EEPSEA/WWF 1998). In 1997, smoke and air 
pollution from fires in Guatemala, Honduras and 
Mexico drifted across much of the southeastern 
United States, prompting Texas officials to issue a 
health warning to residents. 

Another majar consequence of forest fires is their 
potential impact on global atmospheric problems, 
including climate change. Only in the past decade have 
researchers realized the important contributions of 
biomass burning to the global budgets of carbon 
dioxide, methane, nitric oxide, tropospheric ozone, 
methyl chloride and elemental carbon particulates. 

The extent of biomass burning has increased 
significantly over the past 100 years. It is now 
recognized as a significant global source of atmospheric 
emissions, contributing more than half of ali the carbon 
released into the atmosphere (see table left). The 
burning of tropical savannahs is estimated to destroy 
three times as much dry matter per year as the 
burning of tropical forests (Andreae 1991). 

Forest fires are dealt with in more detail in the 
regional sections on Asia and the Pacific and on Latin 
America that follow. 

Human h~alth aml • 
the environment j 

The World Health Organization estimates that poor 
environmental quality contributes to 25 per cent of ali 
preventable ill-health in the world today (WHO 1998). 



Traditional problems, such as contaminated water, 
poor sanitation, smoky indoor air and exposure to 
mosquitoes and other animal disease vectors, are still 
the primary environmental factors in ill health (see 
table on page 36). Across the world, insufficient water 
supplies, inadequate sanitation and poor hygiene are 
primarily responsible for global outbreaks of cholera 
and other diarrhoeal diseases, which claim three 
million lives each year (WHO 1997a). 

Vector-borne diseases, affecting more than 700 
million in total a year, are considered the most 
sensitive to climatic and environmental conditions. 
Malaria, the best-known vector-borne disease, has 
been declared 'public enemy number one' by WHO 
and affects more than 500 million people in 90 
countries, causing 1.5-2. 7 million deaths per year 
(WHO 1997a). 

In many developing regions, these traditional 
environmental health problems are now exacerbated 
by emerging problems of pollution from industry and 
agriculture (Smith 1997). Chemical agents, particularly 
air-borne ones, are considered to be major factors in 
causing and worsening tuberculosis, bronchitis, heart 
disease, cancers and asthma. Tuberculosis, the single 
largest cause of death in adults from infectious 
diseases, was responsible for three million deaths in 
1996, 95 per cent of which occurred in the developing 
world (WHO 1997a). Exposure to pesticides, 
fertilizers and heavy metals poses health risks 
through soil, water, air and food contamination. Global 
pesticide use has resulted in 3.5-5 million acute 
pesticide poisonings per year (WHO 1990). Recent 
epidemiological studies have suggested a link between 
organochlorine pesticides and cancer, including 
lymphoma and breast cancer (Zahm and Devesa 1995 ) 

The emergence of sorne 30 new diseases, 
including AIDS, Ebola and haemorrhagic illnesses, in 
the past 20 years has become a growing public health 
issue. Demographic changes, in particular rapid, 
unplanned urbanization, have resulted in conditions 
that encourage the spread of diseases such as dengue 
fever. The two primary mosquito vectors of the 
dengue, Aedes aegypti and Aedes albopictus, have 
adapted from their natural forest environments, where 
they breed in tree hales containing rainwater, to the 
urban environment where they breed in drains, water 
cans, discarded tyres, pots and bottles (Gubler and 
Clark 1994). 

Urbanization (see page 47) can be an important 
source of health problems: nearly half of the world's 
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population will live in urban centres by the end of the 
20th century but currently 30-60 per cent of the urban 
population are in low-income countries, and lack 
adequate housing with sanitary facilities, drainage 
systems, and piping for clean water (UNCHS 1996). 
This number is expected to increase since local and 
city authorities often lack the resources, knowledge, 
trained personnel and financia! capacity needed to meet 
their responsibilities in providing services and 
amenities essential for healthy living. Increased 
exposure to biological and chemical health risks in 
urban areas is particularly harmful to children. 
Children suffer the greatest number of deaths due to 
diarrhoeal diseases (2.5 million deaths per year) and 
this number is likely to increase in populations of the 
urban poor. Prevalence of asthma, often exacerbated by 
air pollutants, has also increased among children 
(Woolcock and Peat 1997). Studies suggest a 
quantitative relationship between atmospheric 
carcinogen levels and lung cancer, and WHO has 
estimated that 50 per cent of the global burden of 
chronic respiratory illnesses is associated with air 
pollutants (WHO 1997b). 

As the global population continues to grow, there 
is increasing pressure to develop agriculture, roads 
and transportation systems in previously unsettled 
areas. This kind of land conversion can encourage the 
spread of diseases harmful to human health. For 
example, leishmaniasis, an infectious disease 
transmitted through a sandfly bite, has increased to 12 
million cases (WHO 1998) each year alongside 
increasing land development in Africa, Latín America 
and West Asia (WHO 1997b). Forest clearance in 
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Environmental factors affecting health 

Pol/uted 
air 

Poor sanitation 
and waste disposal 

Pol/uted water or poor 
water management 

Polluted 
food 

Unhealthy Global environmental 
housing change 

Acute respiratory infections • 

Di ar r h o e al diseases 

Other infections 

Malaria and other 
vector-borne diseases 

Injuries and poisonings 

Mental health conditions 

"-"=--

• 
Cardiovascular diseases • 

Cancer • 
Chronic respiratory diseases 

Source, WHO 1997a 

• 
• 
• 

particular is associated with higher incidence of diseases such 
as malaria. 

People in developing cmmtries face larger amounts of 
indoor pollutants, such as sulphur and nitric oxides and arsenic 
compoun<ls, due to greater exposure to open fires which bum 
biomass, coa! or wood as fue!. Indoor pollution, a more severe 
threat to women and children who spend more time indoors, 
causes respiratory disorders and is also linked to heart and lung 
disease mortality. A study in India and Nepal demonstrates that 
cardiovascular disease is more common among women who 
have been exposed to indoor pollutants (WHO 1992). 

Regional synthesis 
The sections that follow provide an overview of the sectoral 
issues discussed in detail by region in the rest of this chapter. 
Seven sectoral issues are covered: 

• land and food; 
• forests; 
• biodiversity; 
• freshwater; 
• marine and coastal areas; 

atmosphere; and 
• urban areas. 

Where facts are not referenced in this synthesis account, a 
fuller description (with references) will be found in the 
appropriate regional section. 

• 
• 
• 

• 
• 

• 

• 

• 

• 
• 
• 
• 

·• 

• 
• 
• 
• 

Land ami food • 

The Earth couid, in theory, support far more than its present 
population but the distribution of good soils and favourable 
growing conditions does not match that of the population. The 
problcm is being exacerbated by increasing land degradation 
caused by deforestation, poor management of arable and 
pasture land, including over-use of fertilizers and pesticides, 
the clearance of marginal land for cultivation, poor management 
of watersheds and water resources, uncontrolled dumping of 
wastes, deposition of pollutants from the air and poor land-use 
planning. Although land degradation is occurring ali over the 
world, the problem is particularly serious where local food 
production cannot provide an adequate diet or even enough for 
bare survival. Their low agricultura! yields and the pressures of 
high population growth have forced millions of small farmers to 
clear forests and cultivate fragile marginal lands, causing soil 
erosion and deepening rural poverty. 

There is a lack of reliable data on land degradation but it is 
likely that soil degradation has affected sorne 1 900 million 
hectares of land worldwide (UNEP/ISRIC 1991). The largest 
area affected, about 550 million hectares, is in Asia and the 
Pacific. In China alone, between 1957 and 1990, the area of 
arable land was reduced by an area equal to ali the croplancl in 
Denmark, France, Germany and the Netherlands combined, 
mainly because of land degradation (ESCAP 1993). 

In Africa, an estimated 500 million hectares of land have 
been affected by soil degradation since about 1950 
(UNEP/ISRIC 1991) - including 65 per cent of the region's 



Oesert1f1cat1on 

Desertification is a significant threat to the arid, semiarid 
and dry sub-hum id areas of the globe - the 'susceptible 
drylands' which cover 40 per cent of the Earth's land 
surface. Soil degradation in the drylands affects ar puts at 
risk the livelihoods of more than 1 000 million people who 
are directly dependent on the land for their habitat and 
source of livelihood. 

Dryland soils are particularly vulnerable because they 
recover only slowly from disturbance. With a limited supply 
of water, new soil forms very slowly, salts once accumulated 
tend to remain where they are, and soils that are dry, poorly 
held together and sparsely covered by vegetation are 
susceptible to erosion. lnfrequent rains are particularly 
erosive, especially where vegetation cover is sparse. 
Susceptible areas include the savannahs of Africa, the Great 
Plains and the Pampas of the Americas, the Steppes of 
southeast Europe and Asia, the outback of Australia and the 
margins of the Mediterranean. 

agricultura! land (Oldernan 1994). Crop yields in Africa 
could be halved within 40 years if degradation of 
cultivated land continues at present rates (Scotney and 
Dijkhuis 1989). Land degradation affects about 300 
rnillion hectares of land in Latin Arnerica, as a result of 
soil erosion, loss of nutrients, deforestation, 
overgrazing and poor rnanagernent of agricultura! land 
(UNEP/ISRIC 1991). In Europe, sorne 12 per cent of 
the land area (115 rnillion hectares) is affected by 
water erosion and sorne 4 per cent (42 rnillion 
hectares) by wind erosion; in North Arnerica about 95 
rnillion hectares are affected by degradation, rnainly 
erosion (UNEP/ISRIC 1991). 

FAO projections for food supplies by region (FAO 
1996) suggest that future problerns will be 
concentrated in sub-Saharan Africa and South Asia, 
and that chronic under-nutrition is expected to affect 
11 per cent of the population, or 637 rnillion people in 
these countries in the year 2010. The countries 
projected to suffer frorn serious shortfalls in food 
supply are also those faced with rapidly growing 
populations and urbanization, low productivity 
agriculture, high debt and insufficient wealth to irnport 
food. Food availability in ali other regions is projected 
to be adequate by the year 2010, as agricultura! 
production growth is expected to keep pace with 
growing food requirernents. 

A particular problern, not only in developed 
countries, is the rising demand for rneat, fish, poultry 
and dairy products, which encourages farrners to raise 
livestock. Growing fodder and feed crops for anirnals 
can displace subsistence food crops and is a less 
efficient use of land. 

GLOBAL ANO REGIONAL SYNTHESIS 

Sorne 1 035 million hectares, or 20 per cent of the world's 
susceptible drylands, are affected by human-induced soil 
degradation (UNEP/ISRIC 1991). Of this total, 45 per cent is 
affected by water erosion, 42 per cent by wind erosion, 1 O 
per cent by chemical deterioration and 3 per cent by physical 
deterioration of the soil structure. Water erosion is the 
dominant form of degradation in semi-arid areas (51 per cent 
of total degradation) and dry sub-humid regions (also 51 per 
cent), and wind erosion is dominant in the arid zone (60 per 
cent). 

One majar consequence of desertification is the 
development crisis affecting many dryland countries. 
Drylands still provide much of the world's grain and 
livestock, and form the habita! that supports the last 
remaining big game animals. The human population of the 
drylands lives in increasing insecurity as productive land per 
capita diminishes. 

Since the 1970s, the FAO has been assessing the 
actual and potential areas of cultivated land in 117 
developing countries to see which are or could 
becorne self-sufficient in food. There are sorne 2 500 
rnillion hectares of land in these countries that could 
be cultivated, of which about 760 rnillion hectares are 
already under cultivation. By the year 2000, the FAO 
estimated that 64 countries would be facing a critica! 
situation and, using traditional subsistence agriculture, 
38 of these would be unable to support even half their 
projected populations (FAO 1995). 

Global production of crops and livestock grew by 
2.6 per cent in 1996. In developing countries, 
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production in that year grew by 2.9 per cent, compared 
to 5.2 per cent in 1995, 5 per cent in 1994 and 4 per 
cent in 1993. 

Forests 

Eighty per cent of the forests that originally covered 
the Earth have been cleared, fragmented or otherwise 
degraded (WRI 1997). Most of the remaining forest is 
located in just a few places, mostly in the Amazon 
Basin, Canada, Central Africa, Southeast Asia and the 
Russian Federation. These large blocks of ecologically
intact natural forest are valuable because they house 
indigenous cultures, shelter global biodiversity, 
provide ecosystem services, store carbon, contribute 
to local and national economic growth, and meet 
recreational needs. Yet logging, mining and other 
large-scale development projects threaten 39 per cent 
of the remaining natural forests, with those in South 
and Central America, western North America and the 
boreal regions of the Russian Federation most at risk 
(WRI 1997). 

Worldwide, there are now sorne 3 500 million 
hectares of forest, about half in the tropics and the 
rest in the temperate and boreal zones (FAO 1997a). 
The great majority are natural and semi-natural; forest 
plantations make up only about 5 per cent of the total. 
Slightly more than half of the total area is in 
developing countries. 

Despite increased public awareness and a large 
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number of initiatives, deforestation is still continuing 
in most of Africa, Latín America, and Asia and the 
Pacific. During 1980- 90 alone, the Latín American 
region lost 62 million hectares (6.0 per cent) of its 
natural forest, the largest loss in the world during 
those years, with a further 5.8 million hectares a year 
lost during 1990-95 (FAOSTAT 1997). 

Globally, between 1990 and 1995, 56 million 
hectares of forests were lost, a total loss of 65 million 
hectares in developing countries being partially offset 
by an increase of nearly 9 million hectares in the 
developed world. 

Deforestation has been arrested - and even 
reversed - in North America and Europe. For 
example, Europe's forest area has increased by more 
than 10 per cent since the early 1960s as a result of 
tree planting and, in part, natural regeneration of 
marginal lands (EEA 1995). In West Asia, where forest 
is scarce, vigorous replantation and reforestation 
programmes have turned the tide in sorne, though not 
ali, countries. 

The underlying driving forces behind deforestation 
are poverty, population and economic growth, 
urbanization and expansion of agriculture lands. 
Clearance for agriculture is the largest cause of 
tropical deforestation; logging, however, is responsible 
for an estimated one-third of the total, the proportion 
rising to about one-half in Asia, and possibly higher 
still in parts of South America (FAO 1997a). 

The demand for wood continues to rise; world 
production of wood products, including fuelwood and 
charcoal as well as commercial timber products, is 36 
per cent higher than in 1970. Wood remains the main 
and often the only source of energy for many people in 
large areas of the developing world. In Africa, where 
90 per cent of the population depends on firewood and 
other biomass for energy, the production and 
consumption of firewood and charcoal doubled 
between 1970 and 1994 and is expected to rise by 
another 5 per cent by 2010 (FAO 1997a). Commercial 
wood production is still dorñinated by the developed 
world, though developing countries increased their 
share of industrial roundwood output from 17 per cent 
in 1970 to 33 per cent in 1994 (FAO 1997a). The 
industrial countries are largely self-sufficient in timber 
and pulp products, with the important exception of 
Japan. Wood in Europe is produced mainly from 
managed forests and plantations but logging from 
natural or virgin forests remains common in North 
America. The biggest projected demand for 



commercial wood will come from Asia, where demand 
is rising most rapidly but reserves are already 
inadequate. 

There are no quantitative assessments of the 
condition and health of forests on a global leve!. 
However, significant degradation still continues 
worldwide. About 60 per cent of ali forests in Western 
and Central Europe, and large areas around industrial 
installations in East Europe and Central Asia, are 
either seriously or moderately degraded, mainly as a 
result of pollution. In sorne areas of Europe, however, 
there have been sorne improvements in forest 
condition, which are being interpreted as a response to 
improvements in air quality (UNECE/CEC 1997). 

Africa's forests are being degraded by droughts, 
fuelwood extraction, civil wars and the refugees that 
result, untimely bush tires and the advance of 
agriculture. Over-exploitation has resulted in forests 
of critically low quality in many parts of the world. For 
example, only about 10 per cent of the remaining 
forests in parts of the Mekong basin are now 
commercially valuable (MRC/UNEP 1997) and 
changes in the structure and composition of large 
forest areas in Latin America have led to irreversible 
losses in biodiversity (WRI 1997). 

A growing realization of the scale of loss and 
degradation of forests has mobilized media attention 
and public concern, changed policies, legislation and 
institutional arrangements, and focused local, national 
and international efforts on promoting sustainable 
forest management. Timber harvesting from natural 
forests in sorne countries has been reduced for 
environmental reasons, and more emphasis is being 
placed on increasing the efficiency of harvesting of 
forest products and manufacturing operations, 
expanding the area of tree plantations, rehabilitating 
degraded lands and reducing demand through wood 
substitutes and other alternatives. Non-wood forest 
products, important for household use and income and, 
in sorne cases, as export products, are increasingly 
being recognized as a substantial component of the 
forest economy in sorne regions. Growing awareness 
of the social and environmental functions of trees and 
forests has led to the planting or expansion of urban 
and community forests. 

Another majar change is an acknowledgement that 
achievement of sustainable forest management on a 
global leve! necessitates the involvement of a range of 
interest groups and accommodation of multiple 
interests in forestry planning (see Chapter 4). 
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Biodiversil y 

Ali species, as well as ali individuals within a species, 
have a finite life span and thus changes in biodiversity 
are inevitable. Accelerated and enhanced reduction in 
diversity at gene, species and ecosystem leve!, 
however, is not only intrinsically undesirable but a 
significant threat to human material welfare because it 
implies reduced ability of ecosystems to provide key 
products and services. 

The total number of species on the Earth is very 
large: around l. 7 million have been described but 
many more are believed to exist - estimates range 
from 5 to nearly 100 million; 12.5 million has been 
proposed as a reasonable working estímate (see table). 
The most species-rich environments on Earth are 
moist tropical forests which extend over sorne 8 per 
cent of the world's land surface and probably hold 
more than 90 per cent of the world's species. Overall, 
the regions richest in biodiversity are Africa, Asia and 
the Pacific, and Latin America. 

The conservation status of most species is not 
known in detail but two large animal groups -
mammals and birds - have been comprehensively 
assessed and may be representative of the status of 
biodiversity in general. In 1996, 25 per cent of the 
world's approximately 4 630 mammal species, and 11 
per cent of the 9 675 bird species were assessed as 
globally threatened - that is, at significant risk of total 
extinction (IUCN 1996). Countless other species, 

Known and estimated total numbers of species 

known number estimated total number 
of species of species 

lnsects 950 000 8 000 000 
Fungi 70 000 1 000 000 
Arachnids 75 000 750 000 
Nematodes 15 000 500 000 
Viruses 5 000 500 000 
Bacteria 4 000 400 000 
Plants 250 000 300 000 
Protozoans 40 000 200 000 
Algae 40 000 200 000 
Molluscs 70 000 200 000 
Crustaceans 40 000 150 000 
Vertebrates 45 000 50 000 

World total (all groups) 1 700 000 12 500 000 

Source: WCMC 1992 
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although not yet globally threatened, now exist in 
reduced numbers and as fragmented populations, and 
many of these are threatened with extinction at 
national leve!. 

Most of the threatened species are land-based, 
with more than half occurring in forests (Collar and 
others 1994) but evidence is growing of the vulnerable 
nature of freshwater habitats and marine habitats such 
as coral reefs. For example, in the United States, 
freshwater species - nearly 70 per cent of the 
mussels, 50 per cent of the crayfish and 37 per cent of 
the fishes are threatened - are at greater risk than 
terrestrial species (Master and others 1998). 

Food plants exemplify the most fundamental values 
of biodiversity. Originally, plants were consumed 
directly from the wild, and gathering of wild produce 
continues throughout the world today. Only a few of 
the many species of flowering plants have been treated 
as direct food sources though others provide food for 
animals which in turn are hunted or farmed by people. 

Around 200 species have been domesticated as 
food plants, and of these about 20 are crops of major 
international economic importance. Relatively few 
botanical families account for the world's main food 
plants: Gramineae (grasses, including cereals) and 
Leguminosae (legumes, including peas, beans and 
lentils) are foremost among these. 

The evolution of food crops over many centuries of 
domestication has increased the range of genetic 
diversity but development and promotion of high
yielding cultivars for modern intensive agriculture is 
now rapidly reversing this trend, leading to a 
dangerous reliance on genetically uniform crops, often 
ones that need high inputs of fertilizer and pesticides 
to perform effectively. As intensive agriculture has 
spread widely, many local varieties have been 
displaced and sorne have disappeared entirely. Wild 
relatives of cultivated species are also often 
threatened with extinction as a result of habitat 
change. 

An increasingly restricted genetic base appears to 
underlie periodic production failure in economically 
important crops, leading to increased yield variability 
and increased synchronicity of variation across large 
areas; for example, a 15 per cent reduction in maize 
harvest in 1970 in the United States was attributed to 
widespread cultivation of a blight-susceptible variety 
(WCMC 1992). 

Wood, still mainly harvested from wild sources, is 
one of the most important commodities in 

international trade. Potentially valuable timber 
resources in many parts of the world are being 
degraded through excess harvesting, inadequate 
management and habitat loss. For example, of more 
than 600 large tree species in Ghana, around 60 are 
used in the timber trade and sorne 25 species have 
been identified as of conservation concern because of 
over-exploitation or rarity (WCMC 1992). Recent 
analysis (Oldfield and others 1998) of around 10 000 
tree species (out of a possible world total of 100 000) 
found that nearly 6 000 met the criteria for threatened 
status defined by IUCN, with 976 categorized as 
Critically Endangered, 1319 as Endangered and 3 609 
as Vulnerable. Habitat loss or modification is the 
underlying source of risk, particularly for restricted 
range species but felling was the individual threat 
most often cited (for 1 290 species). 

The conservation status of trees 

number of tree species ~-----
estimated world total 

species assessed 
globally threatened 

of which, Crilically Endangered 
Endangered 
Vulnerable 

extinct 

976 
1 319 
3 609 

100 000 

10 091 
5 904 

95 

Note: the 95 extinct tree species includes 18 that still exist but not in 
the wild 

Source: WCMC Species Database, data available at http://wcmc/ori?/uk, 
and Oldfield and others 1998 

At the broadest leve!, biodiversity loss is driven by 
economic systems and policies that fail to value 
properly the environment and its resources, legal and 
institutional systems that promote unsustainable 
exploitation, and inequity in ownership and access to 
natural resources, including the benefits from their 
use. While sorne species are under direct threat, for 
example from hunting, poaching and illegal trade, the 
major threats come from changes in land use leading 
to the destruction, alteration or fragmentation of 
habitats. For example, Niger has lost 80 per cent of its 
freshwater wetlands during the past two decades 
(UNDP 1997), two-thirds of Asian wildlife habitats 
have been destroyed with the most acute losses in the 
lndian sub-continent, China, Vietnam and Thailand 
(Braatz 1992) and, in the Latin American region, the 



average annual deforestation rate during 1990-95 was 
2.1 per cent in Central America and more than 1 per 
cent in Paraguay, Ecuador, Bolivia and Venezuela (FAO 
1997a). 

A further major cause of biodiversity loss is the 
widespread introduction of animal and plant species 
outside their natural range, resulting in change at the 
community and ecosystem leve!, and sometimes total 
destruction of sorne of the species originally present 
(UNEP 1995). For example, sorne 18 per cent of 119 
threatened mammals in Australia and the Americas, 
and 20 per cent of world threatened birds, were 
affected by introduced predators or competitors in 
1992 (WCMC 1994). The effects of alíen species are 
especially pronounced in closed systems such as lakes 
and islands. For example, at least 60 per cent of the 
cichlid fishes in Lake Victoria are estimated to be 
extinct as a result of the introduction of Nile perch 
(Keenleyside 1991). 

Environmental pollution is an increasingly majar 
threat to biodiversity in many countries. Pesticide 
residues have reduced the population of severa! bird 
species and other organisms. Air and water pollution 
stress ecosystems and reduce populations of sensitive 
species, especially in coastal zones and wetlands. 
Rapid environmental change, such as El Niño events, 
can also have significant impacts on natural habitats, 
as can the longer-term effects of climate change, for 
example reductions in the volumes of water bodies 
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after persistent dry weather. The eff ect of events such 
as forest fires can be multiplied many times wherever 
habitats are already fragmented and species depleted. 

The conservation of biodiversity is often regarded 
as less important than the short-term ecbnomic or 
social interests of the sectors that influence it most 
heavily. A major requirement is to incorporate 
biodiversity concerns into other policy areas. 

Freshwatcr · 

Global freshwater consumption rose sixfold between 
1900 and 1995 - at more than twice the rate of 
population growth. About one-third of the world's 
population already lives in countries with moderate to 
high water stress - that is, where water consumption 
is more than 10 per cent of the renewable freshwater 
supply (see maps on page 42). The problems are most 
acute in Africa and West Asia but lack of water is 
already a major constraint to industrial and socio
economic growth in many other areas, including 
China, India and Indonesia (Roger 1998). In Africa, 14 
countries are already subject to water stress or water 
scarcity, and a further 11 countries will join them in 
the next 25 years Gohns Hopkins 1998). If present 
consumption patterns continue, two out of every 
three persons on Earth will live in water-stressed 
conditions by the year 2025 (WMO and others 1997). 
The declining state of the world's freshwater 
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water is estimated to affect the heaith of about 1200 
million people and to contribute to the death of about 
15 million children under five every year (ICWE 

1995 1992). 

water withdrawal as percentage of total avallable 

less than 1 0% 
10%1020% 

Note: water stress is defined as follows: 

20%1040% 
more !han 40% 

low, less than 10% of total available is withdrawn 
moderate, 10-20% of total available is withdrawn 
medium-high, 20-40% of total available is withdrawn 
high, more than 40% of total available is withdrawn 

Source: WMO and others 1996 

2025 

resources, in terms of quantity and quaiity, may prove 
to be the dominant issue on the environment and 
deveiopment agenda of the coming century. 

About 20 per cent of the world's population lacks 
access to safe drinking water and about 50 per cent 
lacks adequate sanitation. In many deveioping 
countries, rivers downstream of iarge cities are little 
cleaner than open sewers. Levels of suspended solids 
in Asia's rivers, for example, aimost quadrupled since 
the late 1970s and rivers typically contain four times 
the world average and 20 times OECD ievels. The 
faecal coliform count in Asia's rivers is 50 times 
higher than the WHO guidelines. People using such 
water for washing, bathing or drinking are at high risk. 
In Latin America as a whole, only about 2 per cent of 
sewage receives any treatment. Woridwide, polluted 

Sewage pollution is aiso common in groundwater 
in many developing countries. For example, 
groundwater in Merida, Mexico, has been severeiy 
affected by the influx of stormwater and sewage, and 
there is a risk that the contamination will spread to 
the wells which supply the city. Similar problems have 
occurred in Sri Lanka and many Indian cities, and are 
expected in Jakarta and Manila, which have 900 000 
and 600 000 septic tanks respectively (UNEP 1996b). 

Whiie sewage poliution is the iargest and most 
common problem, it is not the only one. The intensive 
use of pesticides and fertilizers has ied to chemicais 
being ieached into freshwater supplies in many places. 
Nitrate pollution from excess fertilizer use (see page 
27) is now one of the most serious water quality 
problems. Maximum allowable ievels of nitrates in 
drinking water are exceeded in sorne places in every 
country in Europe (OECD 1994) and in many 
countries in other regions. Even in the United States, 
more than 40 million people obtained their drinking 
water in 1994 from a system in which there were 
vioiations of heaith-based standards, mainly those 
relating to nitrates. In sorne parts of Africa, nitrate 
loads in sorne suburban groundwater wells are 6-8 
times WHO acceptable ievels. Not only are nitrates 
dangerous to human heaith, ieading to brain damage 
and even death in sorne infants (OECD 1994), but they 
stimulate rapid alga! growth in waterways, leading to 
eutrophication in both inland waters and the sea. The 
red tides in the Guif of Mexico and eisewhere are the 
direct resuit of the over-use of fertilizers in 
agriculture. 

Industrial wastes are significant sources of water 
pollution, often giving rise to contamination with 
heavy metals (lead, mercury, arsenic and cadmium) 
and persistent organic compounds. A study of 15 
Japanese cities, for example, showed that 30 per cent 
of ali groundwater supplies are contaminated by 
chlorinated solvents from industry; in sorne cases, the 
solvents from spills travelled as far as 10 km from the 
source of poliution (UNEP 1996b). 

Over-abstraction has also affected the quality of 
groundwater. This has led to seawater intrusion along 
shorelines, causing salinization of coastal agricultura! 
lands. As a result, sorne arable land, such as that on 
the Batinah coastal plain of Ornan, has been 



completely lost (UNEP/ESCWA 1992). It is estimated 
that the saline interface between the sea and 
groundwater advances at an annual rate of 75-130 
metres in Bahrain (UNEP/ESCWA 1991). In Madras, 
India, salt water intrusion has moved 10 km inland, 
rendering many irrigation wells useless (UNEP 
1996b). Salt water intrusion is of particular concern in 
small island states, where the limited groundwater 
supply is surrounded by salt water. 

Inland water bodies have suffered in many areas 
from industrial pollution and poor land management. 
In Scandinavia, for example, hundreds of lakes, 
particularly small ones, still suffer from acidification 
and it will take a long time for water quality to return 
to normal (EEA 1997). Ali the major rivers in the 
European part of the former Soviet Union and in 
Siberia have been diverted into chains of artificial 
lakes. In most, lake bed sediments are highly polluted, 
and high inputs of phosphorus and other nutrients 
have often led to eutrophication. The Ara! Sea - which 
lost one-third of its area, two-thirds of its water and 
almost ali its native organisms as a result of the 
diversion of its input waters for irrigation (UNEP 
1994b) - will probably never recover. Fisheries in the 
Black Sea have collapsed, and rapidly rising water 
levels in the Caspian Sea have inundated many 
surrounding villages and towns. The causes of the 
latter are unknown but climate change may be 
implicated (WCN 1997). 

Worldwide, agriculture accounts for more than 70 
per cent of freshwater consumption, mainly for 
irrigation of agricultura! crops. In Africa and Asia, 
agriculture accounts for nearly 80 per cent. 
Agricultura! demand for water is projected to increase 
sharply, since much of the additional food that will be 
needed to feed the world population in the future is 
expected to come from an increase in irrigated land. In 
regions where water is in short supply, however, there 
may be a good case for buying in staple foods and 
using the irrigation water saved for domestic and 
industrial purposes. 

Household demand, particularly in urban areas, is 
rising rapidly, particularly among wealthy consumers, 
in developed and developing countries, with an 
abundance of household appliances and garden 
irrigation. Europe and North America are the only 
regions currently using more water in industry than in 
agriculture. On current trends, industrial water use 
will more than double by the year 2025 with a four
fold increase in pollutant emissions to watercourses 
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(WMO and others 1997). In sorne countries, industrial 
water demand will rise even more sharply. Industrial 
water use in China, for example, is projected to 
increase more than fivefold by the year 2030 (Brown 
and Halweil 1998). 

Groundwater supplies about one-third of the 
world's population, and is the only source of water for 
rural dwellers in many parts of the world. Excessive 
withdrawal of groundwater, in quantities greater than 
the ability óf nature to renew the aquifers, is now 
widespread in parts of the Arabian Península, China, 
India, Mexico, the former Soviet Union and the United 
States. The water table has dropped by tens of metres 
in many places where there is intensive groundwater 
use. An estimated 65 per cent of public water supplies 
in Europe come from groundwater sources, and 
groundwater withdrawal in the European Union rose 
by 35 per cent between 1970 and 1985 (EEA 1995). 
Falling water tables have also exacerbated land 
subsidence in many regions as well as saltwater 
intrusion into groundwater. Parts of California's San 
Joaquin Valley, for example, have sunk by 8 metres 
since the 1920s, causing land fissures and disruption 
to roads, railways and housing. 

Groundwater resources in West Asia in general 
and on the Arabian Peninsula in particular are in a 
critica! condition because the volumes withdrawn far 
exceed natural recharge rates, threatening water 
distribution systems that have been used for 
thousands of years. 

Limited availability, contamination and increased 
water demand have made groundwater withdrawals 
more costly, and this has contributed to greater social 
inequity. In Gujarat, India, for example, excessive 
groundwater withdrawal has caused the water leve! in 
aquifers to fall by 40 metres in sorne cases (UNEP 
1996b). This has deprived many poor farmers of 
freshwater, since they cannot afford to sink boreholes 
to the required depth. Wealthier farmers are able to 
move further inland and buy new land. 

There are many natural constraints to access to 
freshwater, such as the uneven distribution of water in 
different regions, and the variable effects of weather. 
Water managers are also becoming increasingly 
concerned about the unpredictable effects of climatic 
variability on water resources, including those 
associated with El Niño and anthropogenic climate 
change. 

It is also becoming clear that good water 
management can solve many of the problems of 
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pollution and scarcity. Most of the citizens of Jordan 
and Israel, for example, two of the most 'water-scarce' 
countries in the world, have access to adequate 
supplies of safe water, largely as a result of an 
effective irrigation strategy. 

~1arinl' ami coastal areas 

The oceans are the largest ecosystems on Earth. They 
are as rich and diverse as any terrestrial ecosystem yet 
are still largely unexplored. While the deep ocean is 
mainly unpolluted, evidence is emerging of 
environmental degradation in sorne areas, and a decline 
in many marine species. The coastal marine 
environment, by contrast, is clearly being affected by the 
modification and destruction of habitats, over-fishing and 
pollution. Many of these impacts can be traced back to 
land-based human activities located far from the sea. 
Enclosed seas are the most endangered. The Aral Sea is 
effectively dead and semi-enclosed seas such as the 
Mediterranean, the Black Sea and the Baltic are highly 
polluted. Coastal lagoons are globally polluted. 

More than one-third of the world's population lives 
within 100 km of a seashore (Cohen and others 1997) 
- 50 per cent of the population in North America and 
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60 per cent in Latin America, where 60 of the largest 
77 cities lie on the coast. By 2000, nearly 500 million 
people will be concentrated in urban conglomerations 
along the shores of Asia (WRI/UNEP/UNDP 1994). 

The natural environment of coastal areas, which 
includes wetlands, estuaries, mangroves and coral 
reefs, is being degraded by agricultura! and urban 
development, industrial facilities, port and road 
construction, dredging and filling, tourism and 
aquaculture. Dam construction, even located far 
inland, can alter water flow patterns that support 
important fisheries, as well as cutting off the supply of 
sediment necessary to maintain deltas and coastlines. 

The many people living in coastal zones, and even 
those located far inland, generate large quantities of 
wastes and other polluting substances that enter the 
seas directly or through coastal watersheds, rivers and 
precipitation from polluted air. While coastal pollution 
is gradually being controlled in many industrialized 
countries, it is still rising rapidly as a result of 
population growth, urbanization and industrial 
development in developing regions. For example, 38 
per cent of Africa's coastline and 68 per cent of its 
marine protected areas are under a high degree of 
threat from development. 

Many coastal waters carry excessive sediment and 
are contaminated by microbes and organic nutrients. 
Nitrogen, resulting from sewage discharges, 
agricultura! and urban run-off, and atmospheric 
precipitation, is a particular problem (see page 27). The 
destruction of wetlands and mangroves, which act as 
natural filters for sediment, excessive nitrogen and 
wastes, has also accelerated nutrient build-up. 
Additional pollution so11rces are oil leaks and accidental 
spills from shipping, discharge of bilge water, oil 
drilling and mineral extraction. Sorne persistent 
pollutants are even reaching deep ocean waters. 

Worrying evidence is emerging of the accelerating 
destruction of the world's coral reefs by pollution. 
More than half the world's reefs are potentially 
threatened by human activities, with up to 80 per cent 
at risk in the most populated areas (WRI, ICLARM, 
WCMC and UNEP 1998). 

There have been sorne, albeit isolated, 
improvements in the state of the coastal and marine 
environment. Examples include improved bathing 
beaches in many regions, the clean-up of sorne rivers 
in western Europe, and a decline in DDT levels in the 
Baltic Sea and off the Pacific Coast of North America, 
resulting in the recovery of sorne animal and bird 



populations. However, much more needs to be done to 
swing the global balance from destruction towards 
recovery, including more effort to address the problem 
of marine debris which threatens marine wildlife. 

There is a growing understanding of the possible 
impact of climate change on the marine environment, 
for example through more evaporation from warmer 
seas increasing atmospheric humidity and thus 
reinforcing the greenhouse effect (Epstein 1997). Until 
recently, attention has focused on the impact on small 
island states and Iow-lying countries of a rise in sea 
leve! and an increase in the frequency or intensity of 
storms resulting from climate change. There could, 
however, be more complex effects. For example, if 
warming continues, freshwater from melted Arctic ice 
may forma cap on the Norwegian and Greenland Seas, 
resulting in changes to deep ocean circulation patterns 
that might divert to the south the waters of the Gulf 
Stream that presently keep western Europe warm in 
the winter (Broecker 1997). 

Surface warming and increased thermal 
stratification may also reduce phytoplankton 
productivity, whích forms the basis of the entire 
marine food chain. A build-up of carbon dioxide in the 
atmosphere can Iead to increased acidity of the surface 
ocean (Epstein 1997) which, together with UV-B 
penetration, can also reduce phytoplankton 
productivity; it can also change the carbonate content 
in surface waters, which could interfere with coral 
growth. Extensive coral bleaching (see page 337) has 
also recently been associated with the warming of 
surface waters (Pomerance 1999). 

Over the past half-century, the world's fishing 
fleets have been industrialized, in response to growing 
demand and high subsidies, through the introduction of 
high-technology fishing gear, sonar fish tracking 
systems, and on-board processing and refrigeration 
which enable boats to stay at sea for many weeks. The 
global marine fish catch rose from sorne 50 míllion 
tonnes in 1975 to more than 97 million tonnes in 1995 
(see bar chart). This increase masks a complicated 
picture in which new species of fish, and new fishing 
grounds, have been successively exploited and 
depleted. Aquaculture output, meanwhile, has grown 
dramatically, now accounting for almost 20 per cent of 
ali fish and shellfish production (FAO 1997b). Repeated 
failures to implement measures to control over-fishing 
mean that approximately 60 per cent of the world's 
ocean fisheries are now at or near the point at which 
yields decline (Grainger and García 1996) and many 
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local fishing communities have suffered catastrophic 
reductions in their annual harvest. 

The fishing industry is also degrading marine 
habitats and species, often in the most biologically
productive and commercially-valuable marine habitats, 
such as mangroves and coral reefs. Intensive forms of 
aquaculture are generating additional environmental 
problems in the form of severe local water pollution 
and destruction of coastal ecosystems. 

Nearly 1 000 million people depend on físh for 
their primary source of protein, and demand for food 
fish is projected to increase from about 75 million 
tonnes in 1994/95 to 110-120 million tonnes in 2010. 
With careful management, the marine catch could be 
sustainably increased by about 10 míllion tonnes a 
year. However, if no effective action is taken soon, 
production could decline. Accordipg to FAO, most of 
the projected increase in demand for food fish can be 
met only through continued increases in aquaculture 
(FAO 1997b). 

Atmosphere 

Strenuous efforts have begun to abate atmospheric 
pollution in many industrialized countries but urban air 
pollution problems are reaching crisis dimensions in 
most cities of the developing world. Acid rain remains 
a problem, with critica! loads (the threshold at which 
acid deposition causes damage) frequently exceeded 
over Iarge parts of North America, Europe and 
Southeast Asia (Kuylenstierna, Cinderby and 
Cambridge 1998). The precipitation of atmospheric 
pollutants at sea is the major source of open ocean 
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pollution, and the identification of processes that 
transport toxic chemicals from warm regions into the 
Arctic (see page 176) shows how the atmosphere links 
the global environment into a single integrated system. 

The Convention on Long Range Transboundary 
Air Pollution has resulted in significant reductions in 
emissions of acidifying gases in Europe and North 
America - for example, between 1985 and 1994, SO2 
emissions in Western, Central and Eastern Europe fell 
by 50 per cent in line with the Convention on Long 
Range Transboundary Air Pollution protocols 
(Olendrzynski 1997). However, emissions in other 
regions, especially in parts of Asia, are a majar and 
growing problem. For example, if current trends 
continue, emissions of sulphur dioxide from coa! 
burning in Asia will surpass emissions from North 
America and Europe combined by the year 2000 and 
continue to grow thereafter, unlike emissions in North 
America and Europe which are expected to fall (see 
table right). Impacts have already been observed: for 
example, the World Bank has estimated China's 
overall annual forest and crop losses due to acid rain 
at US$5 000 million (World Bank 1997); in Japan, 
many monitoring sites recorded annual sulphur 
dioxide deposition at levels equal to or greater than 
those in Europe or North America; and in the Republic 
of Korea winter rain acidity has been nearly as high as 
pH4 (Shrestha and Iyngararasan 1998). 

There is growing understanding of the links 
between atmospheric problems such as local air 
pollution, acid rain, global climate change and 

stratospheric ozone depletion. Isolated responses to one 
environmental problem may in fact worsen another. For 
example, catalytic converters on cars decrease nitric 
oxide emissions and help to reduce acid rain and urban 
smog but they release higher levels of nitrous oxide, 
which is a potent greenhouse gas and a contributor to 
stratospheric ozone depletion. Sulphate aerosols in the 
upper atmosphere contribute to acid rain but may offset 
greenhouse warming - and thus reducing sulphur 
emissions from power plants by switching to low
sulphur coal or using scrubbers may exacerbate the 
problem of climate change (IPCC 1996a). 

Atmospheric pollution is a relatively minor 
problem in the African and West Asian regions. In 
Africa, there are problems in the urbanized and 
industrialized areas in the north and south, for 
example from vehicles, which are often old and use 
leaded fuel, and from sorne manufacturing, mining and 
industrial activities and power stations. Biomass 
burning is an additional problem in Africa. If the 
projected demand for transport and electricity in 
Africa is met with current technologies, emissions 
from vehicles will rise fivefold and from power 
stations elevenfold by 2003 (World Bank 1992). In 
West Asia, air pollution is a problem mainly in the 
larger cities, exacerbated by the high temperatures 
and levels of sunlight. 

Despite improvements in the levels of sorne 
atmospheric pollutants in North America and Western 
Europe, resulting from the effective implementation of 
control measures, and pollution reductions in Eastern 
Europe and Central Asia, mainly from economic 
restructuring, significant problems remain. For 
example, critica! loads for acid deposition are still 
being exceeded for more than 25 per cent of 
ecosystems in Western and Central Europe, and 
emissions of nitrogen oxides in North America 
increased by about 10 per cent from the 1980s to the 
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1990s (International Joint Commission 1997). These 
problems are likely to worsen as the economies in 
Eastern Europe and Central Asia grow stronger, and 
with the continuing increase in car use in these 
regions, in the rest of Europe and in North America. 

In Latin America, the main anthropogenic source 
of atmospheric emissions is deforestation. Biomass 
burning and the establishment of new types of 
vegetation cover in the Amazon basin have significant 
ecological implications for the region, the continent 
and the globe (LBA 1996). Sorne parts of the region 
also suffer from air pollution from industry and from 
large cities. The situation may worsen as a result of 
the deregulation and privatization of the energy sector 
in, for example, Argentina, Brazil and Colombia -
where there may be a trend away from biomass and 
hydropower to more use of fossil fuels (Rosa and 
others 1996). 

The Asian and Pacific region has experienced 
significant growth in atmospheric pollution, resulting 
from the heavy use of coa! and high sulphur fuels, 
traffic growth and forest fires. The most serious 
problems are in urban areas and the developing 
countries in the region. Japan, however, has reduced 
sulphur emissions through gains in efficiency, heavier 
reliance on oil and nuclear power, and stringent 
pollution control laws. 

In ali regions, future levels of atmospheric 
pollution will be governed largely by the use of energy 
from fossil fuels. The lntergovernmental Panel on 
Climate Change has predicted that global economic 
output may double between now and 2050, with 
energy demand reaching nearly three times that in 
1990 (IPCC 1995). If the developing countries follow 
the conventional development path, there would be a 
massive increase in the emission of atmospheric 
pollutants. However, this need not be the case - as 
has been proved by sorne developed countries. For 
example, in Europe, sulphur emissions peaked in the 
1970s (see page 262) and subsequently declined 
steadily, despite increasing energy consumption. 
Similarly, the mechanisms developed for the Kyoto 
Protocol could help developing countries restrict their 
emissions of greenhouse gases. 

Almost 3 000 million people, about half of the world's 
population, live in urban areas and about 160 000 more 
join them every day. Cities affect far more than the areas 
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they occupy: their 'ecological footprints' can be 
enormous because of their huge demands for energy, 
food and other resources, and the regional and global 
impacts of their wastes and emissions to soil, air and 
water. London's ecological footprint, far example, 
considering only its consumption of food and forest 
products, and the area needed to assimilate its 
emissions of carbon dioxide, is calculated to be 125 
times greater than the area of the city itself (IIED 1995). 

Urbanization has been one of the most striking 
developments of the 20th century. In Africa, for 
example, only 5 per cent of the population lived in 
urban areas at the beginning of the century, about 20 
per cent in the 1960s and about 35 per cent in 1995. 
Africa's annual urban growth rate is now the highest 
in the world, at more than 4 per cent (see graph). The 
urban population of the Asia-Pacific region, now about 
35 per cent of the total population, grew by 3.2 per 
cent ayear between 1990 and 1995, compared with 0.8 
per cent ayear for the rural population (United 
Nations Population Division 1997). About 70 per cent 
of the population of North America, Europe and Latin 
America now lives in cities, and worldwide 326 cities 
have populations of more than 1 million, compared 
with 270 in 1990 (WRI, UNEP, UNDP and WB 1996). 
In Western Europe (EEA 1998) and North America 
(WRI, UNEP, UNDP and WB 1996), in contrast with 
most other regions, there is a move out of large cities 
into suburbs and smaller urban centres. 

Most of the growth in the world's population is 
taking place in developing countries and most of the 
projected increase of 1 000 million people between 
1999 and around 2010 is likely to be absorbed by cities 

While rates of 
urban growth 

have slowed in all 
regions except 
North Amerita, 

they are still 
adding sorne 

160 000 people 
to the world's 

urban population 
every day 
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Industrial estates in urban areas 
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The most advanced estates form a mlniature 'industria! ecosystem' in whlch 
individual manufacturing processes optimiza the consumption of energy and raw 
materials and the effluents of one process serve as the raw material for another 
process. The industrial district of Kalundborg in Denmark is a prime example of this 
industrial symbiosis. For 15 years, industries on the site have exchanged by
products such as surplus energy, waste heat and other materials. In one example, 
waste heat (in the form of cooling water) from the Asnaes Power Plan! provides 
district heating to houses and buildings in the municipality of Kalundborg. 

Source: UNEP 1997 

in these countries - cities already faced with 
enormous backlogs in housing and infrastructure 
development, and struggling with increasingly 
overcrowded transportation systems, insufficient 
water supplies, deteriorating sanitation and 
environmental pollution. In spite of this, people 
continue to migrate to cities in the hope of a better 
life, often as a result of the devastation of rural 
economies by land degradation. 

At least 600 million urban dwellers in Africa, Asia 
and Latín America live in squatter settlements and 
shanty towns, in housing of such poor quality and with 
such inadequate provision for water, sanitation, 
drainage and garbage removal that their lives and 
health are under continuous threat (UNCHS 1996). 
The number of people living in such conditions is 
likely to expand very rapidly; while large cities in 
sorne developing countries have been growing at rates 
of up to 10 per cent per annum, slums and squatter 
settlements in sorne of them are growing twice as fast. 
An increasing number of the urban poo1~ probably 
more than 100 million, are homeless, a serious 
problem in developed as well as in developing 
countries (UNCHS 1996). 

Among the most serious environmental problems 
in cities are air and water pollution, solid waste 

accumulation and disposal (including toxic and 
hazardous wastes), and noise. Many cities are also at 
risk from natural hazards or hazards whose origin may 
be natural but where human actions have significantly 
increased the leve! of risk (see page 31). 

Most urban air pollution comes from the 
combustion of fossil fuels, in motor vehicles and for 
industrial processes, heating and electricity 
generation, but sorne also comes from incinerators, 
petrochemical plants and refineries, metal smelters 
and the chemicals industry. Sorne primary pollutants 
can combine to form even more damaging secondary 
pollutants. For example, ozone and other 
photochemical oxidants are formed when 
hydrocarbons react with nitrogen oxides and oxygen in 
the presence of sunlight. Tropospheric ozone is one of 
the majar components of urban smog, a growing 
problem in cities around the world. 

While urban air pollution is coming un(ler control 
in sorne countries, the situation is deteriorating 
rapidly in many heavily industrialized cities in 
developing countries. In China, for example, smoke 
and small particles from burning coa! cause more than 
50 000 premature deaths and 400 000 new cases of 
chronic bronchitis a year in 11 of its largest cities 
(World Bank 1997), and private car circulation has 
been restricted in sorne cities in South America and 
Europe in attempts to reduce harmful levels of air 
pollution. Worldwide, more than 1 000 million urban 
residents are exposed to health-threatening levels of 
air pollution (Schwele 1995). 

Many cities are facing serious shortages of safe 
water as a result of over-exploitation of resources and 
pollution. Bangkok's water table, for example, has 
fallen 25 metres since the late 1950s and saltwater has 
penetrated its wells (WWF 1990). Daily demand for 
water in Beijing increased almost 100 times between 
1950 and 1980 (WRI, UNEP and UNDP 1992). Urban 
demand for water in Latín America is likely to rise 
fivefold during the next four decades (WRI, UNEP and 
UNDP 1994). 

Recent trends in urbanization reflect economic and 
political changes, Within the context of the structural 
changes in the world economy, sorne regions and cities 
have proved more flexible than nations in adapting to 
changing economic conditions. Well-managed 
urbanization can lead to improvements in the living 
standards of the world's population. However, the 
transition to an urbanized world has profound 
implications for the state of the world environment. 
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Africa 
I< Y FArT~ 

Reducing the poverty of the poor majority of Africans is the 
overriding priority. This poverty is a major cause and 
consequence of the environmental degradation and resource 
depletion which threaten economic growth. New approaches 
that put the poor at the top of the environment and 
development agenda could tap and release the latent energy 
and talents of Africans to bring about development that is 
economically, socially and environmentally sustainable. 

• Africa remains under-populated: its population density 
of 249 people per 1 000 hectares is low compared to the 
world average of 442. 

Africa is the only continent on which poverty is expected 
to rise during the next century. 

An estimated 500 million hectares of land have been 
affected by soil degradation since about 1950, including as 
much as 65 per cent of agricultura! land. 

• As a result of declining food security, the number of 
undernourished people in Africa nearly doubled from 100 
million in the late 1960s to nearly 200 million in 1995. 

Africa lost 39 million hectares of tropical forest during 
the 1980s, and another 10 million hectares by 1995. 

• Fourteen countries are subject to water stress or water 
scarcity, and a further 11 will join them by 2025. 

• Africa emits only 3.5 per cent of the world's total 
carbon dioxide now and this is expected to increase to only 
3.8 per cent by the year 2010. 

• While the large externa! debts of many African countries 
are a majar concern, many of the same countries also have 
growing 'environmental debts' where the cost of remedia! 
action will be far greater than preventive action. 

Africa is the world's second largest continent with a 
land area of nearly 30 million km2. The continent has a 
wealth of natural resources, including minerals, 
forests, wildlife and rich biological diversity. This 
natural wealth is, however, largely unexploited, and is 
not reflected in the welfare of the region's inhabitants 
for complex socio-economic reasons which developed 
mainly over the past 100 years. 

The continent includes sorne of the driest deserts, 
largest tropical rain forests and highest equatorial 
mountains in the world. But key natural resources are 
unevenly distributed. For example, more than 20 per 
cent of the remaining tropical forest is in a single 
country, the Democratic Republic of the Congo, while 
a major share of the continent's water resources are in 
a few large basins such as the Congo, Niger, Nile and 
Zambezi river systems. 

Many of the events that have shaped Africa's geo
political, socio-economic and environmental 
development over the past century are related to the 
colonization of the region and its subsequent partition 
in 1885 among severa! European countries. During the 
first half of the 20th century, the colonial authorities 
imported economic development policies and patterns 
which largely neglected the adverse impacts on the 
poor majority of people and on the environment. On 
achieving independence during and after the 1960s, 
African governments inherited and maintained 
centralized economic and sectoral institutions and 
narrowly focused economic growth policies, usually 



with the encouragement and support of international 
aid agencies. These national and international 
'development' policies, in combination with rapid 
population growth and increased poverty, had 
progressively adverse impacts on the state of the 
environment throughout the continent. 

Since the 1970s, the environment and key natural 
resources in most African countries have been 
increasingly threatened by escalating and 
unsustainable pressures from fast-growing populations 
and cities as well as expanding agricultura! and 
industrial activities. Significant economic and 
environmental damage has also resulted from civil 
conflicts and war caused in part by the arbitrary 
division of territory and peoples, as well as inequitable 
development patterns set during colonial times. In the 
push for accelerated economic growth after 
independence, many national development projects as 
well as international aid and lending policies failed to 
take into account the adverse impacts of their 
activities on the environment and natural resource 
base. 

Throughout Africa, reduc_ing the poverty of the 
poor majority of people is the overriding priority for 
governments. This poverty is a major cause and 
consequence of the environmental degradation and 
resource depletion which threaten present and future 
economic growth. Improving the health, income and 
living conditions of the poor majority remains the top 
política! and policy imperative if Africa is to move 
toward development that is economically, socially and 
environmentally sustainable. 

Social and economic back~round 

Africa has undergone major social, economic and 
political transformations. At the turn of the 20th 
century, the total population was only 118 million, 7.4 
per cent of the world population. In the following 50 
years, the population grew slowly, as high fertility 
rates were offset by high death rates due to poor 
health conditions, infectious diseases, civil wars and 
the struggle against colonialism. When mortality rates 
began to decline sharply from the 1950s onwards, due 
to improved health conditions associated with 
economic development, there was a dramatic 
population increase. By 1997, the population was 
estimated at 778.5 million, more than 13 per cent of 
the world population (United Nations Population 
Division 1996). It is projected that by the year 2025, 
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the population in Africa will almost double to 1 453 
million, representing about 18 per cent of the 
projected world population (United Nations Population 
Division 1996). 

Despite such rapid population growth, Africa 
remains under-populated: its population density of 249 
per 1 000 hectares is low compared to the world 
average of 442 or the 1130 found in Asia (WRI, UNEP, 
UNDP and WB 1998). However, wide variations of 
population density occur within and between 
countries. Mauritius has the highest population 
density in Africa, at 5 562 per 1 000 hectares, while 
Namibia's 19 people per 1 000 hectares is the lowest 
(WRI, UNEP, UNDP and WB 1998). 

Fertility rates in Africa are projected to decline 
from 6.5 during 1975-80 to 5.3 during 1995-2000 
(WRI, UNEP, UNDP and WB 1998). Western and 
Central Africa has the highest fertility rate of 6.6, 
while Southern and Northern Africa have the lowest 
rates of 4.1 and 4.2, respectively. Epidemic diseases 
have had a serious impact on the African population. 
In recent years, HIV/AIDS has become one of the 
major causes of death. In 1996, about 14 million 
people in sub-Saharan Africa had HIV / AIDS, about 64 
per cent of the worldwide total (AIDS Analysis Africa 
1996). 

Poverty and environmental degradation 'are linked 
in a vicious circle in which people cannot afford to take 
proper care of the environment' (SARDC, IUCN and 
SADC 1994). Poverty has been and remains a major 
cause and consequence of environmental degradation 
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and resource depletion. Currently almost 40 per cent 
of people in sub-Saharan Africa live below the poverty 
line, and both income poverty and human poverty are 
incrcasing (UNDP 1997). According to current 
projections, Africa is the only continent on which 
poverty is expected to rise during the next century 
(UNDP 1998). 

The human condition in Africa remains as daunting 
as ever. Of 45 countries on the UN iist of Low Human 
Development Indicators, 35 are in Africa (UNDP 
1997). Reducing poverty and improving human 
development are majar challcnges for the continent. 

Although the 1980s were considered a 'lost' 
decade for both economic and environmental 
improvement in Africa (UNEP 1991), with either 
negative or sluggish economic growth, there have 
been signs of economic recovery since the mid-1990s. 
In 1996, GDP grew by 4-5 per cent for the second 
year in a row, higher than population growth, and 
nearly three-quarters of sub-Saharan countries had 
more than 3 per cent growth (GCA 1997). Rates, 
however, varied from -15.4 per cent in Burundi to 
37.3 per cent in Equatorial Guinea and 16.1 per cent in 
Malawi (UNECA 1997). This overall good 
performance, in every sub-region except Western and 
Central Africa, was the result of better weather, a 
more favourable international environment and 
improved macroeconomic policies. Agriculture was a 
notable contributing factor to higher growth (GCA 
1997). 

During the 1980s and 1990s, many countries 
embarked on economic reform through structural 
adjustment programmes. While economic liberalization 
may have helped fue! economic recovery, there are 
indications that economic growth will worsen rather 

than improve environmental conditions. For this 
reason there is no substitute for explicit 
environmental policy actions (WRI, UNEP, UNDP and 
WB 1996). 

The debt burden has been a majar constraint for 
many nations, which have had to spend more on 
servicing their debt than providing basic social 
services. In 1997, Africa's total debt stock stood at 
US$349 000 million, or 67.5 per cent of GDP, with a 
debt service ratio of 21.3 per cent of exports plus 
remittances (UNECA 1998). Externa! debt varies 
widely. For example, Nigeria, Cote d'Ivoire, the Sudan, 
the Democratic Republic of the Congo and Angola 
account for nearly half the debt for sub-Saharan Africa 
(United Nations 1996). Although the debt issue is 
being addressed by the international community, the 
relief will be selective and will take a number of years 
to have effect (UNDP 1997). 

Africa's share in world trade is small and is 
shrinking due to fierce competition from other 
regions, which enjoy faster and more sustained 
economic growth. In 1995, the continent's terms of 
trade had fallen to 89 per cent of the 1987 baseline 
index (GCA 1997). Nevertheless, exports and imports 
significantly influence the regional economy, with 
exports alone accounting for 25 per cent of the 
regional GDP and imports providing 20 per cent of the 
domestic supply. Imports have increased from 
US$91 600 million in 1990 to US$125 200 million in 
1996, making Africa one of the most open regions in 
the world (UNECA 1997). 

Although considerable improvements have been 
made in reducing political instability and civil unrest, 
which are themselves a manifestation of intense 
competition for declining opportunities and resources, 
much more needs to be done to attain and sustain 
socio-economic growth, durable peace and equitable 
income distribution. There are now strong signs of a 
return to peace and security, and progress towards 
democratic governance and popular participation. Civil 
wars in Angola, the Sudan and the Democratic 
Republic of the Congo have still to be resolved. 
Resettlement and reconstruction are still slow in 
countries such as Burundi, Liberia, Rwanda and 
Somalia. Another predicament relates to refugees and 
other displaced persons (see box right). Most African 
countries have generously shared their limited 
resources with refugees, at times to the detriment of 
the environment. 

Growing fiscal constraints and competition for 



ever-dwindling public resources have seen the 
environment being sacrificed in terms of budgetary 
allocations for the more pressing demands of health 
and education. As a result, donor funding is sustaining 
most environmental management programmes. 

Land is the critica! resource and the basis for survival 
for most people in Africa. Agriculture contributes 
about 40 per cent of regional GDP and employs more 
than 60 per cent of the labour force (World Bank 

The Rwandan refugee crisis in mid-1994 led to the influx of 
more than 600 000 people into the Ngara District of 
northwest Tanzania. Considerable environmental damage 
was caused by refugees harvesting firewood and building 
poles, poaching in the Burigi and Biharamulo Game 
Reserves, and the use of cheap refugee labour in charcoal 
and timber operations. Refugees also put sorne 15 000 
hectares of land under cultivation in Ngara alone. 

UNHCR and its local and international partners 
established a range of projects to improve the situation. In 
the emergency phase, the German aid agency GTZ set up 
simple cookstove projects and began marking importan! 
trees for protection around the camps. Local NGOs were co
opted to produce tree seedlings. Then CARE lnternational 
(with IFAD funds) set upa fully-fledged environmental 
programme with refugees and loca l people that included 
large-scale firewood supply, tree seedl ing production, 
environmental education, agroforestry and soil stabilization 
measures, in addition to the existing programmes on stove 
dissemination and tree protection. More than 1.5 million 
new trees were planted, improved cooking stoves were 
adopted by 85 per cent of the refugees, wood harvesting 
was reduced by more than 60 per cent, and poaching was 
eventually stopped. 

UNHCR worked closely with district authorities and 
government natural resource personnel to establish 
environmental task forces that were able to promote 
technical debate, help in conflict resolution and avoided 
dupl ication of activities. 

The region benefited from the interest of many donors and 
development organizations, including UNDP. USAID, CARE, 
GTZ, IFAD, ACC0RD and Help Age, an expansion of existing 
Dutch-supported District Rural Development programmes, 
and new support to local NG0s working in the environment 
sector. 

Many lessons were learnt: sorne of the key issues are pre
emptive site planning, establishing inter-agency coordination 
from the start, and promoting better cooking techniques to 
reduce demand for fuelwood . lt also became clear that 
nature is a great healer. The power of the Tanzan ian 
la ndsca pe to recover from the blows dea lt it by the refugees 
has been impressive. 0nly a year alter the refugees went 
home, the Ngara area was reverting to natural woadland. 

Source: based on material supplied by UNHCR 
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1998). The contribution of agriculture to national GDP 
is generally highest in Eastern, and Western and 
Central Africa. In Ethiopia and Somalia, for example, 
the agricultura! sector provides more than 60 per cent 
of national GDP. 

Land degradation is a serious problem throughout 
Africa, threatening economic and physical survival. 
Key issues include escalating soil erosion, declining 
fertility, salinization, soil compaction, agrochemical 
pollution and desertification. An estimated 500 million 
hectares of land have been affected by soil degradation 
since about 1950 (UNEP/ISRIC 1991), including as 
much as 65 per cent of agricultura! land (Oldeman 
1994). Soil losses in South Africa alone are estimated 
to be as high as 400 million tonnes annually (SARDC, 
IUCN and SADC 1994). Soil erosion affects other 
economic sectors such as energy and water supply. In 
a continent where too many people are already 
malnourished, crop yields could be cut by half within 
40 years if the degradation of cultivated lands were to 
continue at present rates (Scotney and Dijkhuis 1989). 

Recurrent droughts are also a major factor in the 
degradation of cultivated land and rangelands in many 
parts of Africa. The two problems are often 
interlinked. While drought increases soil degradation 
problems, soil degradation also magnifies the effect of 
drought (Ben Mohamed 1998). 

In many countries, a combination of inequitable 
land distribution, poor farming methods and 
unfavourable land tenure and ownership systems have 
led to declining productivity on grazing lands, falling 
crop yields and diminishing returns from the water 
supplied. In Uganda, much land is owned and used 
according to customary practices which provide little 
or no incentive to protect and conserve it, leading to 
mismanagement and degradation (NEMA 1996). 

In Southern Africa, escalating land degradation 
over the past decade has been caused by increased 
livestock. Overgrazing causes more than half the soil 
degradation in the sub-region. In Namibia, livestock 
production subsidies actually encourage farmers to 
raise more livestock than if they had to meet the full 
costs themselves (Byers 1997). With new economic 
policy changes under way in the region of the 
Southern African Development Community (SADC), 
including the removal of such subsidies, stocking rates 
are expected to decline over the next decade. 
Declining agricultura! yields in the SADC region are 
also attributed to water erosion which is responsible 
for about 15 per cent of land degradation. About 2 per 
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cent of the soils in Southern Africa are also damaged 
by physical degradation such as the sealing and 
crusting of topsoil, leading to a reduction of available 
soil water, the compaction of topsoil and waterlogging 
(Byers 1997). 

In Western and Central Africa, a combination of 
rising population growth, inappropriate agricultura! 
practices such as shifting cultivation and suppression 
of fallow, variable climatic conditions, persistent 
drought and overgrazing are majar causes of land 
degradation. In Northern Africa, land degradation is 
particularly acute in the desert fringes of Algeria, the 
Eastern Rift and High Atlas regions in Morocco, and 
the mountainous regions of Tunisia. 

Nearly two-thirds of African land is arid or semi
arid. The continent is the most seriously affected by 
desertification which threatens more than one-third of 
Africa's land area, particularly in Mediterranean 
Africa, the Sudano-Sahelian region and Southern 
Africa (Darkoh 1993). In Northern Africa alone, more 
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than 432 million hectares (57 per cent of total land) 
are threatened by desertification (CAMRE/UNEP/ 
ACSAD 1996). Although overgrazing has long been 
considered the primary cause of desertification in 
Africa, it is now thought that rainfall variability and 
long-term droughts are more important determinants 
(UNEP 1997). 

Recurrent drought also has a severe impact on 
faod security. In the 1994-95 cropping season in 
Southern Africa, cereal harvests declined by 35 per 
cent compared to the previous year. The maize 
harvest alone fell by 42 per cent due to drought 
(SADC 1995). Drought was equally devastating during 
the 1991-92 cropping season in the SADC region, 
where cereal production was nearly halved, with more 
than 20 million out of 85 million people affected by 
faod shortages (Lone, Laishley and Bentsi-Enchill 
1993). In spite of new measures to minimize the 
impact of drought, such as developing crop cultivars 
and animal breeds that are drought-tolerant, the 
recurrent droughts in Southern Africa are expected to 
continue to lower yields far another decade or more. 
However, the SADC countries aim to improve faod 
security by promoting regional comparative 
advantages through trade in faod commodities. 

Although a net faod exporter befare 1960, Africa 
has become more dependent on food imports and food 
aid over the past three decades. During 1974-90, food 
imports in sub-Saharan Africa rose by 185 per cent 
and food aid by 295 per cent (UNDP 1997). In 1995, 
faod imports accounted far 17 per cent of total food 
needs in the region. That rate is projected to at least 
double by 2010 (Nana-Sinkam 1995). In Western and 
Central Africa, faod already constitutes more than 30 
per cent of the value of imports (UNCTAD 1996). 

Land degradation is a major factor in constraining 
faod production in Africa to only a 2 per cent average 
annual increase. As this is much lower than the 
average population growth rate, per capita faod 
production has been falling (see graph top left), and 
household and national faod security is at risk in many 
countries. Other factors that lower food self
sufficiency and security in Africa include pests and 
diseases, inappropriate faod production and storage 
practices, inadequate food processing technologies, 
civil wars and the low economic status of the women 
who produce the bulk of the food. Unless urgent and 
effective land conservation and watershed 
management measures are taken, food insecurity will 
continue to be a critica! local, national and regional 



problem. 
As a result of declining food security, the number 

of undernourished people in Africa nearly doubled 
from 100 million in the late 1960s to nearly 200 
million in 1995. Projections indicate that the region 
will be able to feed only 40 per cent of its population 
by 2025 (Nana-Sinkam 1995). Yet the agricultura! 
potential of the continent remains largely untapped. 
Although there are an estimated 632 million hectares 
of arable land in Africa, only 179 million hectares are 
actually cultivated (FAOSTAT 1997). As with other 
natural resources, the arable land is unevenly 
distributed. More than 246 million hectares of the as 
yet uncultivated arable land, representing nearly 40 
per cent of the remaining total in the region, is found 
in only three countries (the Democratic Republíc of 
the Congo, Nigeria and the Sudan). 

The poverty of Africa's poor is both a cause anda 
consequence of acceleratíng soil degradation and 
declining agricultura! productívity. Poverty reduction 
is thus the major challenge for those responsíble for 
policy and decisíon making on the protection and 
sustainable use of land resources in Afríca. 

Forests 

The forests of Africa cover 520 míllion hectares and 
constitute more than 17 per cent of the world's 
forests. They are largely concentrated in the tropical 
zones of Western and Central, Eastern and Southern 
Africa. With more than 109 million hectares of forests, 
the Democratic Republic of the Congo alone has more 
than 20 per cent of the region's forest cover, while 
Northern Africa has little more than 9 per cent (FAO 
1997a), principally along the coast of the western 
Mediterranean countries. Forests ínclude dry tropical 
forests in the Sahel, Eastern and Southern Africa, 
humid tropical forests in Western and Central Africa, 
diverse sub-tropical forest and woodland formations in 
Northern Africa and the southern tip of the continent, 
as well as mangroves in the coastal zones. 

Forests play an important economíc role in many 
countríes. Forest products provide 6 per cent of GDP 
in the region, the highest in the world. But the share 
of forest products in trade is only 2 per cent, lower 
than the world average of 3 per cent (FAO 1998). 

Africa's forests are threatened by a combination of 
factors including agricultura! expansion, commercial 
harvesting, increased firewood collection, 
inappropriate land and tree tenure regimes, heavy 
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livestock grazíng, and accelerated urbanization and 
industrialization. Drought, civil wars and bush fires 
also contribute significantly to forest degradation (FAO 
1997a and 1998). Inappropriate agricultura! systems 
such as the chitemene, a system of shifting cultivation 
practised in parts of Southern and Central Africa, and 
tavy slash-and-burn agriculture in Madagascar, are 
responsible for considerable forest losses. Until 
recently, Southern Africa was losing more than 
200 000 hectares of forests a year to shifting 
cultivation (Chidumayo 1986), although this is now 
starting to decline as farmers change to more settled 
agricultura! practices. 

Throughout Africa, there has been an increasing 
demand for wood products, especially firewood, 
charcoal and roundwood. As a result the consumptíon 
of forest products nearly doubled during 1970-94. The 
production and consumption of firewood and charcoal 
rose from 250 to 502 million m3 during the same 
period. Recent projections estímate that consumption 
will rise by another 5 per cent by 2010 (FAO 1997a). 
More recently, new economic reform measures have 
removed subsidies on energy alternatives whích 
further increased the demand for firewood. At least 90 
per cent of Afrícans depend on firewood and other 
biomass for their energy needs (FAO 1997a). 

In Western and Central Africa, much of the tropical 
humíd forests have already undergone substantial 
commercial harvesting. The total volume of wood 
exploited annually in the sub-region is more than 
200 millíon m3. Nearly 90 per cent is consumed as 
firewood and charcoal, and only 2 per cent as 
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industrial roundwood (FAO 1997a). However, as it 
produces only a small proportion of the world's 
industrial roundwood, Africa is a net importer of 
industrial wood. Five countries in Northern Africa -
Algeria, Egypt, Libya, Morocco and Tunisia - together 
account for 60 per cent of the imports. With the 
exception of a few countries such as Kenya, Nigeria, 
South Africa, Swaziland, Tanzania and Zimbabwe, all 
sub-Saharan African countries import all their paper 
(FAO 1997a). 

Large-scale oil exploration and mining in Western 
and Central Africa have also led to the loss of forest 
resources, especially in Cameroon, the Congo, Gabon 
and Nigeria. 

Wildlife also contributes to forest degradation and 
loss in Africa, particularly elephants in areas such as 
the Sengwa, Hwange, Mana Pools, Luangwa Valley and 
Chobe national parks in Southern Africa, where they 
destroy forests by knocking down trees and 
'simplifying' the habitat and ecological processes. 

During 1990-95 the annual rate of deforestation in 
Africa was about O. 7 per cent, a slight decline from 0.8 

per cent during 1980-90 (FAOSTAT 1997). The 
highest rates were recorded in the moist 
western parts of the continent. During the 
1980s, Africa lost an estimated 4 7 million 
hectares of forest. By 1995 another 19 million 
hectares had been lost (FAO 1997a), an area 

the size of Senegal. Losses have been 
particularly high in countries such as Uganda, where 
forest and woodland cover shrunk from an estimated 
45 per cent of total land area in 1900 to only 7.7 per 
cent by 1995 (Ministry of Natural Resources, 
Uganda, 1995). 

Tree plantations and agroforestry are increasingly 
important aspects of forest rehabilitation, especially in 
non-tropical Northern and Southern Africa. Although 
providing significant amounts of timber, firewood and 
other useful products, afforestation rates throughout 
Africa are far less than the rate of deforestation (FAO 
1997a). 

The pressures on African forests will inevitably 
continue rising to meet the needs of fast-growing 
populations in rapidly urbanizing and industrializing 
countries, especially if most of their people remain poor. 

Biodin:•rsity ~ 

Africa has a large and diverse heritage of flora and 
fauna, including major domesticated agricultura! crops 

such as sorghum and millet. The continent is home to 
more than 50 000 known plant species, 1 000 mammal 
species, and 1 500 bird species. Traditionally, African 
societies depended on many of these indigenous 
species for survival and developed strategies to 
protect and conserve them for the benefit of their own 
and future generations. In sorne cultures, areas that 
were particularly rich in biodiversity were often 
designated as sacred graves and protected areas. 

The first national parks in Africa were created in 
the first half of the 20th century, including the Kruger 
National Park in South Africa in 1928 and the Toubkal 
Nature Reserve in Morocco in 1944. In 1938 the Arab 
countries convened a symposium on nature 
conservation which resulted in the designation of 
many of the existing protected areas in their countries 
(UNESCO 1954). 

Eastern Africa has the highest numbers of endemic 
species of mammals (55 per cent), birds (63 per cent), 
reptiles (49 per cent) and amphibians (40 per cent), 
whereas species endemism is relatively low in Northern 
Africa. Madagascar is the most endemic-rich country in 
Africa, and the sixth in the world for higher vertebrates 
(mammals, birds and amphibians), with more than 300 
endemic species, and the third-most plant-rich country 
in Africa after the Democratic Republic of the Congo and 
Tanzania (WCMC 1992). One of the six most significant 
concentrations of plants in the world is the Cape Floral 
Kingdom (WWF 1996). 

Savannahs, the richest grasslands in the world, are 
the most extensive ecosystem in Africa. They support 
many indigenous plants and animals as well as the 
world's largest concentration of large mammals such 
as elephants, buffalo, rhinoceros, giraffes, lions, 
leopards, cheetah, zebras, hippopotami, kudus, 
waterbucks and oryx. 

This large and diverse biological heritage is at risk 
in all regions of Africa (see illustration). Sorne species 
have already been reported as extinct, including four 
antelope species in Lesotho and Swaziland, the blue 
wildebeest in Malawi, the tssessebe in Mozambique, 
the endemic bluebuck from the south-western Cape in 
South Africa and the kob in Tanzania (Stuart, Adams 
and Jenkins 1990). Many other species are now under 
threat of extinction. In Mauritania, an estimated 23 
per cent of the mammals are now at risk (WCMC 
1992). In Western and Central Africa, the endangered 
species include timber plants such as Guarea excelsa, 
Milicia excelsa, Nauclea diderric, such medicinal 
species as Voacanga africana, Zanthoxyhmm 



zanthoxyloides and Brucea guineensis, and mammal 
species such as the chimpanzee, the Senegal 
hartebeest (Alcelaphus bucelaphus ), elephants 
(Loxodanta africana) and one of the three manatee 
species (Trichechus senegalensis). In Eritrea, 22 plant 
species are reportedly threatened with extinction 
(Eritrea Agency for the Environment 1995). 

The number of threatened species may be higher 
than the illustration on this page shows because 
species diversity in Africa is not yet fully documented. 

African wetlands also have a rich biological 
diversity, with many endemic and rare plant species as 
well as wildlife such as migratory birds. Wetlands are 
found in most African countries, the largest including 
the Okavango Delta, the Sudd in the Upper Nile, the 
Lake Victoria and Chad basins, and the floodplains and 
deltas of the Congo, Niger and Zambezi rivers. 
Despite being among the most biologically-productive 
ecosystems in Africa, wetlands are often regarded 
locally either as wasteland, habitats for pests and 
threats to public health or as potential areas for 
agriculture. As a result many wetlands are being lost. 
During the past two decades, for example, Niger lost 
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more than 80 per cent of its freshwater 
wetlands (Niger Ministry of Environment 
and Hydraulics 1997). Coastal wetlands 
in Egypt and Tunisia and freshwater 
wetlands in the Sudan are also under 
increasing threat. Freshwater 
ecosystems found in lakes, rivers and 
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wetlands may be the most endangered ecosystems of 
ali. They have already lost a greater proportion of 
their species and habitats than terrestrial or marine 
ecosystems, and are in danger of further losses from 
daros, pollution, overfishing and other threats (WRI, 
UNEP, UNDP and WB 1998). 

Environmental pollution is an increasingly majar 
threat to biodiversity in many countries. Pesticide 
residues have reduced the populations of severa! bird 
species and other organisms. Both air and water 
pollution stress ecosystems and reduce populations of 
sensitive species, especially in the coastal zones 
where there is a high population density and industrial 
activity. As the region continues to industrialize, the 
adverse impact of pollution on biodiversity will 
become even more severe unless cleaner production 
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technologies are adopted. 
The introduction of exotic species over the past 

century also contributed to biodiversity loss as sorne 
alíen species 'out-competed' native vegetation. For 
example, parts of the fynbos in South Africa and 
eastern highland grasslands in Zimbabwe were 
invaded by exotic Australian Acacia and Pinus species, 
and threatened the survival of the indigenous Restio, 
Erica and Protea species (Geldenhuys 1996). Island 
species, such as those found in the lndian Ocean, are 
particularly vulnerable to extinction caused by 
competition or predation (WCMC 1992). However, the 
introduction of undesirable exotic species is declining, 
a positive trend that will probably continue as 
regulations on the importation of biological resources 
become increasingly stringent. 

Civil conflict and war have also led to significant 
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ecological damage and biodiversity losses in and 
outside protected areas, as well as to the 
marginalization of environmental management 
institutions and conservation programmes. By 1991, 
the wildlife populations of national parks and reserves 
in Angola had been reduced by civil war to only 10 per 
cent of their 1975 levels (Huntley and Matos 1992). 
Similar losses are likely to have occurred in the Great 
Lakes region during the past five years but have yet to 
be quantified. 

Climate change is the latest emerging threat to 
biodiversity in Africa. It has already been identified as 
a contributing cause in the decline of amphibian 
populations, due to drastic reductions in the volume of 
water bodies after persistent dry weather in 
combination with intensified human activities along 
the shorelines. 

The 3 000 or so protected areas in Africa total 
nearly 240 million hectares (see illustration). Neither 
the size nor number of protected areas is likely to 
increase in the future because of increasingly intense 
competition for land to meet the needs of expanding 
populations, cities, agriculture and industry. 

While Africa uses only about 4 per cent of its 
renewable freshwater resources (WRI, UNEP, UNDP 
AND WB, 1998), water is becoming one of the most 
critica! natural resource issues. The continent is one 
of the two regions in the world facing serious water 
shortages Qohns Hopkins 1998). Africa has abundant 
freshwater resources in large rivers and lakes such as 
the Congo, Nile and Zambezi river basins, and in Lake 
Victoria, the second largest freshwater lake in the 
world. However, there are great disparities in water 
availability and use within and between African 
countries because the water resources are so 
unevenly distributed. For example, the Congo River 
watershed contains 10 per cent of Africa's population 
but accounts for about 30 per cent of the continent's 
annual run-off Qohns Hopkins 1998). Other 
contributing factors are the inadequate assessment 
and underdevelopment of water resources, the lack of 
technical and institutional infrastructure as well as the 
lack of investment in water resource development. 

Most freshwater comes from seasonal rains, which 
vary with climatic zone. The greatest rainfall occurs 
along the equator, especially the area from the Níger 
delta to the Congo River basin. The Sahara desert has 



virtually no rain. Northern and Southern Africa 
receive 9 and 12 per cent respectively of the region's 
rainfall (FAO 1995). In Western and Central Africa, 
rainfall is exceptionally variable and unpredictable. 
While the Sahelian countries have limited supplies of 
freshwater, most countries in the humid tropical zone 
have abundant water. The availability of water varíes 
considerably even within countries and the situation is 
further complicated by frequent droughts as well as 
inappropriate water management programmes. 

Groundwater resources are crucial for many 
countries and people in Africa, particularly during the 
dry season and in large arid zones. Groundwater is a 
main source of water in many rural areas, including for 
nearly 80 per cent of the human and animal 
populations in Botswana (Government of Botswana 
1993) and at least 40 per cent in Namibia (Heyns 
1993). In Libya, groundwater accounts for 95 per cent 
of the country's freshwater withdrawals (FAO 1997b), 
while in areas such as the Pangani Basin of Tanzania 
groundwater is a significant source for irrigated 
agriculture (World Bank and DANIDA 1995). In many 
parts of the continent, groundwater resources have 
not yet been fully explored and tapped. 

The demand for water is increasing rapidly in most 
countries due to population growth and economic 
development. Although sorne African ~ountries have 
high annual averages of available water per capita, 
many others already or soon will face water stress 
(1 700 m3 or less per person annually) or scarcity 
conditions (1 000 m::l or less per person annually). 
Currently, 14 countries in Africa are subject to water 
stress or water scarcity, with those in Northern Africa 
facing the worst prospects Qohns Hopkins 1998). A 
further 11 countries (see map) will join them in the 
next 25 years Qohns Hopkins 1998). 

In the SADC region, water demand is projected to 
rise by at least 3 per cent annually until the year 2020, 
arate about equal to the region's population growth 
rate (SARDC, IUCN and SADC 1994). It has been 
estimated that by 2025 up to 16 per cent of Africa's 
population (230 million people) will be living in 
countries facing water scarcity, and 32 per cent 
(another 460 mili ion) in water -stressed countries 
Qohns Hopkins 1998). Africa's share of water on a per 
capita basis is estimated to have declined by as much 
as 50 per cent since 1950 (Bryant 1994). 

Rising demand for increasingly scarce water 
resources is leading to growing concerns about future 
access to water, particularly where water resources are 
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shared by two or more countries. About 50 rivers in 
Africa are shared by two or more countries. Access to 
water from any of these shared rivers could provoke 
conflict, particularly in the Nile, Níger, Volta and Zambezi 
basins Qohns Hopkins 1998). 

As in other dry regions, agriculture is the largest 
user of water in Africa, accounting for 88 per cent of 
total water use (WRI, UNEP, UNDP and WB 1998). 
However, with only 6 per cent of cropland under 
irrigation, there is considerable potential to increase 
food production through irrigation, and demand for 
water for irrigation will continue to grow. Sorne 40-60 
per cent of the region's irrigation water is currently 
lost through seepage and evaporation. This 
contributes to serious environmental problems such as 
soil salinization and waterlogging, although water 'lost' 
in this way may end up in aquifers whence it can be 
pumped to irrigate nearby fields. 

Freshwater fisheries are the main source of 
income and protein for millions of Africans. The 
annual freshwater fish catch is estimated at about 1.4 
million tonnes, with Egypt alone contributing about 14 
per cent (FAO 1997c). However, the damming of the 
Nile, and the disposal of untreated sewage and 
industrial effluents, has endangered species and 
reduced the fish catch in many regions, including the 
Nile Delta and Lake Chad Qohns Hopkins 1998). 

The main threats to water quality in Africa include 
eutrophication, pollution and the proliferation of 
invasive aquatic plants such as the water hyacinth 
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(Eichhornia crassipes) and Salvinia molesta weeds. The 
water hyacinth has seriously affected most water bodies 
in the region, including Lake Victoria, the Nile River 
and Lake Chivero. As no effective means of controlling 
this weed has yet been found, the water hyacinth will 
continue to disrupt water transport, water supplies to 
urban areas, the fishing industry, power generation and 
the livelihoods of many local communities. 

Industrial wastes are still discharged without 
treatment into rivers and lakes in most African 
countries, causing a major and persistent health 
problem. Saltwater intrusion into surface and 
groundwater sources is also a major problem, 
especially along the Mediterranean coast and on 
oceanic islands such as the Comoros which are 
highly dependent on groundwater resources and at 
risk from sea-leve! rise. A related problem is the 
high leve! of dental and skeletal fluorosis that occurs 
in severa! areas, particularly on Africa's east coast. 

With recurring droughts and chronic water 
shortages in many areas, most countries and people 
already pay an ihcreasingly high price for water and 
for the lack of water. The poor, especially women and 
children, usually pay the highest price in cash terms 
to buy small amounts of water. They also expend more 
in calories carrying water from distant sources, suffer 
more in impaired health from contaminated or 
insufficient water, and also lose more in diminished 
livelihoods and even lost lives. 

More than 300 million people in Africa still lack 
reasonable access to safe water. Even more lack 
adequate sanitation (UNDP 1996). In sub-Saharan 
Africa, only about 51 per cent of the population have 
access to safe water, and 45 per cent to sanitation 
(UNDP 1997). There are, however, great variations 
throughout the continent. In Libya and Mauritius 
almost ali the population has access to safe water and 
sanitation, compared to only about one-quarter in 
Chad, Ethiopia and Madagascar (UNDP 1997). Urban 
residents generally have better access to safe water 
and sanitation than those living in rural areas. For 
example, in 1994, only 30 per cent of the rural 
population in Uganda had access to safe water 
compared to 60 per cent in urban centres (Ministry of 
Natural Resources, Uganda, 1995). 

Marine and coastal areas ; 

Africa's coastal ecosystems and marine biodiversity 
contribute significantly to the economies of many 

coastal countries, mainly through fishing and tourism. 
For example, in Namibia the fisheries sector 
contributes more than 35 per cent of GDP and employs 
more than 12 000 people (Namibia Foundation 1994). 
The marine fishing industry makes an important 
contribution to the balance of trade in countries such 
as Morocco, which had the highest average annual 
marine catches on the continent at 844 000 tonnes in 
1995 (FAO 1997c). In Southern Africa, the annual 
marine fisheries catch was estimated as 1.25 million 
tonnes in 1995, with a potential sustainable catch of 
2.7-3.0 million tonnes (FAO 1997c and SADC 1996). 
However, the sub-region has experienced major 
changes in the composition and total landings of fish. 
Once regarded as one of the richest fishing grounds in 
the world, the catches on the west coast have declined 
sharply from the 3 million tonnes harvested during the 
1950s and 1960s (FAO 1993). 

Coastal zones are also important for the tourists 
they attract and the revenue they generate, 
particularly for countries such as Egypt, Gambia, 
Kenya, Mauritius, Morocco, Seychelles, Tanzania and 
Tunisia. Tourism is heavily dependent on the quality of 
the coastai environment, and coastal zone degradation 
therefore has serious implications for the industry. 
This is particularly true in small island countries, such 
as Mauritius and Seychelles, that are economically 
dependent on tourism. At the same time, the 
unmanaged growth of the tourism industry can have a 
detrimental effect on the coastal environment and 
resources (World Bank 1995a). 

Coastal and marine resources have not been 
adequately assessed, and are under increasing threat 
from development-related activities. Habitat 
conversion and degradation, overexploitation, pollution 
and sedimentation, coastal erosion, eutrophication, 
species introductions and climate change are 
considered the major causes of marine biodiversity 
loss (World Bank 1995b). 

Up to 38 per cent of the African coastline of 
40 000 km is considered to be under a high degree of 
threat from developments which include cities, ports, 
road networks and pipelines, including 68 per cent of 
marine protected areas (WRI, UNEP, UNDP and WB 
1996, and World Bank 1995a). 

Urbanization of the coastal zone, particularly 
where it is poorly controlled, is creating concern. It is 
projected that Western and Central African coastal 
populations will double to 50 million in the next 25 
years, leading to a continuous chain of cities along the 



1 000-km Gulf of Guinea (World Bank 1995a) which 
will exceed the carrying capacity of the coastal 
corridor. The expanding land and sea-based activities 
along the Mediterranean coast of North Africa and in 
the Red Sea over the past 20 years also pose 
increasing threats to coastal ecosystems. Sorne 40-50 
per cent of the Mediterranean population is already 
concentrated along the coast, and this population is 
expected to double by the year 2025 (UNEP 1996). 

Marine pollution from major coastal cities is 
common and has even reached toxic levels in sorne 
cases. In 1990 coastal cities and towns in Southern 
Africa discharged more than 850 million litres of 
industrial and human wastes into the sea daily through 
more than 80 pipelines, largely without any treatment 
(Cock and Koch 1991). In 1992, the lack of adequate 
infrastructure in Maputo caused significant coastal 
sewage and pollution problems, while in Angola 
untreated industrial waste pumped into the Bay of 
Luanda resulted in bacteria) contamination (IUCN 
1992). There are no immediate prospects of reducing 
the coastal pollution problems faced by many African 
countries. 

Africa's coastal ecosystems are also threatened by 
industrial pollution, mining and oil exploration 
activities. Although the leve! of industrial development 
in Africa is still relatively low, the rate is accelerating 
along the coastal zone (World Bank 1995a). Most 
industries still discharge their untreated wastes directly 
into rivers and, ultimately, the oceans. The 
Mediterranean basin is now one of the most polluted, 
semi-enclosed basins in the world. But pollution also 
affects unenclosed seas. In 1993 industrial waste was 
found in the coastal waters near major centres along 
the entire coastline, stretching from Dar Es Salaam and 
Maputo on the east coast, to Durban and Cape Town in 
South Africa, and to Walvis Bay in Namibia and Boa do 
Cacuaco, 15 km north of Luanda in Angola (SARDC, 
IUCN AND SADC 1994). In the Indian Ocean there are 
increasing risks of pollution from oil spills because 
this is the main transportation artery for oil from the 
Middle East to Europe and America, with an estimated 
470 million tonnes transported annually (Salm 1998). 
Similar risks apply in Northern Africa as more than 
100 million tonnes of oil are transported through the 
Red Sea annually with insufficient maritime traffic 
regulations (World Bank 1996a). Petrochemical 
complexes add to the problem. For example, three 
major complexes at Annaba, Arzew and Skikda in 
Algeria discharge large quantities of chromium, 
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mercury, oils, phenols, acids, chlorine and urea into 
the sea (World Bank 1995c). Similar situations exist in 
Egypt, Libya, Morocco and Tunisia. 

In many areas, coastal erosion is a growing problem, 
driven by natural processes which are exacerbated by 
the upstream construction of dams and the 
development of other forms of coastal infrastructure 
such as artificial lagoons and the clearing of mangrove 
systems. In the longer term, climate change is also a 
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major threat to critica! coastal ecosystems such as the 
Nile, the Niger and other low-lying deltas and oceanic 
islands, particularly in the Indian Ocean, which may be 
inundated by rising sea levels. 

Coral reefs are increasingly under threat from 
human activities (see map on page 63), particularly 
from coastal development and overexploitation as well 
as blast fishing and land-based pollution. The Indian 
Ocean contains about 15 per cent of the world's 
mapped coral reefs, of which more than one-half is 
estimated to be at risk from human activities. Coral 
reefs in the northern Red Sea (in the Gulf of Aqaba 
and near the Gulf of Suez) and along the coast of 
Djibouti are also considered to be under a high degree 
of threat (WRI, ICLARM, WCMC and UNEP 1998). 
Unprecedented coral bleaching following El Niño was 
reported in the lndian Ocean during the first half of 
1998, due to extremely high ocean temperatures 
(NOAA 1998). Such stress wcakens corals and can 
ultimately lead to their death (WRI, ICLARM, WCMC 
and UNEP 1998). 
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Atmospheric pollution has emerged as a problem in 
most African countries only in the past few decades. 
Its severity and impacts are still largely unknown, 
although it is believed that vegetation, soils and water 
in sorne areas have been adversely affected by 
gaseous pollutants and acid rain. 

The main sources of atmospheric pollution are 
bush fires, vehicle emissions, manufacturing, mining 
and industry. Major industrial sources include thermal 
power stations, copper smelters, ferro-alloy works, 
steel works, foundries, fertilizer plants, and pulp and 
paper milis. If the projected growth of demand for 
vehicular transport and electricity is to be met with 
current technologies, emissions from thermal power 
stations are projected to increase elevenfold and from 
vehicles fivefold by 2003 (World Bank 1992). The use 
of leaded fue! in vehicles is also a majar concern. Lead 
pollution is worsened by the region's ageing vehicles, 
most of which are more than 15 years old. They are 
also said to emit five times more hydrocarbons and 
carbon monoxide, and four times more nitrogen 
oxides, than new ones (World Bank 1995c). 

Air pollution is most significant in the more 
urbanized and industrialized countries of Northern and 
Southern Africa. In Southern Afrieci, air pollution is 
Iargely from thermal power stations. About 89 per 
cent of electricity generation in the SADC region is 
from coa!, mostly produced in South Africa where it 
accounted for 97 per cent of total electricity 
generation in 1994 (Sivertsen and others 1995). As 
South African coa! contains about 1 per cent sulphur, 
the country emits more sulphur dioxide than any other 
in the SADC region and is ranked as the 15th largest 
emitter of greenhouse gases in the world (USAID 
1997). During 1990-91, South Africa contributed 66 
per cent of ali sulphur emissions in the SADC region, 
whereas Lesotho, Swaziland and Mozambique jointly 
contributed only 0.9 per cent (Sivcrtsen and others 
1995). As this dependence on coal-based thermal 
power will persist for years, sulphur dioxide pollution 
will remain a problem unless measures are taken to 
reduce the Ievels of sulphur in coa] or provide 
incentives for developing alternative energy sourccs 
such as hydropower, wind, geothermal and solar. 

Mining is a major sourcc of income and also of air 
pollution in Southern Africa. The mining industry 
employs more than 800 000 people, generates 60 per 
cent of foreign exchange earnings and contributes 



about 11 per cent of GDP in the SADC region (SADC 
1992). Sulphur emissions from mining are estimated at 
one million tonnes per year and are a growing 
concern, particularly among people with respiratory 
problems (SADC 1992). 

Indoor air pollution caused by the widespread use of 
biomass as a cooking fue! is also a majar contributor to 
the high incidence of respiratory diseases because of the 
exposure to smoke and other pollutants in a confined 
space. In sub-Saharan Africa, biomass use is expected to 
provide nearly 80 per cent of the total energy used even 
in 2010. In Northern Africa, the corresponding figure is 
much lower (see pie charts left); even in 1995, 
traditional fue! use was only sorne 3 per cent of the total 
WRI, UNEP, UNDP ancl WI3 1 98). 

In West Africa, the Harmattan winds often result 
in high atmospheric dust loa:ding and poor visibility, 
and contribute to respiratory and other diseases. The 
continua! build-up of mineral dust concentrations since 
the 1960s is likely to have a climatic impact through a 
land-atmosphere feedback mechanism (Ben Mohamed 
and Frangí 1986, Ben Mohamed 1985 and 1998). 

Despite these problems, most African states have 
few or no specific air quality standards. City dwellers, 
in particular, are exposed to respiratory diseases such 
as asthma, bronchitis and emphysema as a result of 
industrial emissions and vehicle exhaust fumes 
(UNECA 1996). Heat islands in urban areas have also 
been shown to affect weather and local climate 
(Hewehy 1993). 

Africa's emissions of the greenhouse gases that 
cause climate change are still low, estimated to be 
only 7 per cent of global emissions (World Bank 1998). 
Africa presently emits only 3.5 per cent of the world's 
total carbon dioxide. South Africa alone contributes 44 
per cent of the region's emissions. Total carbon 
dióxide emissions in the region are expected to 
increase to 3.8 per cent of the world total by the year 
2010 dueto increased industrialization and 
urbanization (Energy Information Administration 
1997). As they serve as a sink for carbon dioxide and 
mitigate greenhouse gas emissions, Africa's vast 
forest reserves play a key role in alleviating and 
balancing the emissions of the industrialized world. 
However, this crucial function is threatened by 
accelerating deforestation. 

Climate change, resulting in sea-leve! rise and 
flooding or erosion of low-lying coastal areas and 
lagoons, will have serious adverse impacts on 
ecosystems, water resources, coastal zones and 
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human settlements, particularly in the countries of 
Western and Central Africa, the Nile Delta and the 
Indian Ocean island states. Poverty makes many 
African peoples and countries particularly vulnerable 

1990 

to the impacts of climate change, especially in areas 
dependent on rain-fed agriculture. This vulnerability is 
increased by recurrent natural disasters such as 
drought, floods and cyclones. Increases in water stress 
and drought may also increase the incidence of vector
borne diseases and hunger. In 1998, the El Niño is 
thought to have been the cause of serious floods in 
Southern and Eastern Africa and exacerbated 
outbreaks of cholera, malaria and Rift Valley fever in 
Kenya and Somalía (CARE 1998). 

Crban areas 

At the start of the 20th century, 95 per cent of 
Africans lived in rural areas. Even in the 1960s, Africa 
remained the least urbaniz_ed continent, with an urban 
population of 18.8 per cent. By 1996 this had doubled, 
and at least 43 per cent of the population is expected 
to live in urban areas by 2010 (United Nations 
Population Division 1997). Average annual urban 
growth rates in Africa during 1970-2000 were the 
highest in the world at more than 4 per cent, and 
these are projected to decrease slightly to about 3 per 
cent during 2020-25 (United Nations Population 
Division 1997). 

In Northern Africa, more than half the population 
now lives in cities while in Southern and in Western 
and Central Africa urbanization levels are still about 
33-37 per cent. Eastern Africa is the least urbanized 

1995 

Afríca emits only 
3.5 per cent of 

the world's total 
carbon dioxide 

-total emissions 
are expectéd to 
increase to 3.8 
per cent of !he 

world total by !he 
year 2010 



Urbanizatlon 
contlnues growing 
steadily In Africa. 
11 is much higher 
in Northern Africa 
than elsewhere, 
and is stlll quite 
low in Eastern 
Africa and the 
lndian Ocean 

lslands 

per cent 

60 

50 

40 

30 

20 

10 

o 
1975 

W~lorn and 
Centro\ Airlco 

THE STATE OF T-HE ENVIRONMEN-T 

sub-region, with 23 per cent (United Nations 
Population Division 1997). The differences in 
urbanization rates are even greater among countries. 
In a few, such as Algeria, the Congo, Djibouti, Libya, 
Mauritania, South Africa and Tunisia, more than 50 per 
cent of the population now lives in urban areas, while 
in Rwanda and Burundi the urbanization levels are 
only 6 to 8 per cent (United Nations Population 
Division 1997). 

Major cities in Africa are experiencing rapid 
growth. Nairobi, Dar es Salaam, Lagos and Kinshasa 
grew sevenfold during 1950-80, mainly because of 
rural-urban migration (Johns Hopkins 1998). During 
1950-95 the population of Cairo quadrupled from 2.4 
million to 9.7 million. Lagos in Nigeria is now even 
bigger with 10.3 million inhabitants (United Nations 
Population Division 1997). In 1997, the largest cities 
in 24 African countries had populations of more than 
one million each (UNDP 1997), nearly half of them in 
Western and Central Africa. Rapid urbanization is 
expected to continue for decades. 

Urban residents make heavy demands on the 
environment as they generally consume more 
resources than rural dwellers, and generate large 
quantities of solid waste and sewage. In Northern 
Africa, at least 20 per cent and as much as 80 per cent 
of urban salid wastes are disposed of by dumping in 
open spaces. Rapid urbanization in Lagos increased 
salid waste generation sixfold to about 3. 7 million 
tonnes ayear in 1990, plus another half a million 
tonnes of largely untreated industrial waste because 

Northern Africa 

Alnca 

1980 1985 

Southern Africa 

Eastern Africa and 
lndian Ocean lslands 

1990 1995 

Source: compiled by UNEP GRID Geneva from United Nations Population Divisan 1997 and WRL 
UNEP, UNDP and WB 1998 

Solid waste production, wastewater treated 
and garbage collectlon 

so/id waste wastewater households 
per capita treated with garbage 
(kg/year) (%) col/ection (%) 

Abidjan 365 58 70 
lbadan 401 40 
Kinshasa 438 3 o 
Bujumbura 511 4 41 
Lomé 693 37 

By comparison: 
Taranta 511 100 100 

Source: Habitat 1997 

90 per cent of the industries in Nigeria lack pollution 
control facilities (IMO 1995). The 1.3 million 
inhabitants of Lusaka produce 1 400 tonnes of salid 
waste daily, of which 90 per cent is not collected 
because the local authority has too few staff, funds and 
equipment. As only 36 per cent of Lusaka's residents 
have sewerage services, most of the rest use pit 
latrines, a common situation throughout Africa 
(Agyemang and others 1997). 

The lack of adequate salid waste disposal and 
sewerage services causes serious public health 
problems in many cities, causing many diseases 
including often-fatal water-borne diseases such as 
cholera and dysentery. In 1994, 61 960 cases of 
cholera resulting in 4 389 deaths were reported in 
Angola, the Democratic Republic of the Congo, 
Malawi, Mozambique and Tanzania (WI;IO 1995). 
Another 171 000 cases of dysentery with at least 600 
deaths were reported in Malawi, Mozambique and 
Zimbabwe (Holloway 1995). Poor drainage in sorne 
urban areas contributes to the spread of malaria which 
kills more that 1.5 million people in Africa annually 
(Tavengwa 1995). 

The concentration of industries in or near cities is 
also a major source of environmental pollution and 
resource depletion. In 1994, the spill of toxic 
chemicals from a pulp and paper company into the 
Usuthu river in Swaziland killed many fish (Mavimbela 
1995). In Mozambique, more than 126 factories in and 
around Maputo discharge their wastes directly into the 
environment (Couto 1995). In Tanzania, textile mills 
are reported to release dyes, bleaching agents, alkalis 
and starch directly into Msimbazi Creek in Dar es 
Salaam (Bwathondi, Nkotagu and Mkuula 1991). 



An estimated 81 per cent of urban residents have 
access to safe water and 66 per cent to sanitation 
facilities. The situation is worse in the rural areas 
where only 4 7 per cent of the people have access to 
safe water (World Bank 1996b). However, the urban 
statistics combine the richest and poorest residents in 
a single average which disguises the daily reality of 
the poor majority in large slums who lack reasonable 
access to safe water. For their small share of water, 
the urban poor pay an unfair price, usually at least four 
and sometimes as much as ten times more per litre 
than the metered rates of those living in the elite 
residential areas (Serageldin 1995). 

Over the past 100 years the state of the terrestrial, 
freshwater and marine environments has declined in 
virtually ali respects. Environmental degradation and 
resource depletion have escalated particularly over the 
past three decades due to the cumulative impacts of 
rapid growth in population, intensive agriculture, 
urbanization and industrialization. The priority list of 
environmental challenges includes land degradation, 
deforestation, declining biodiv~rsity and marine 
resources, water scarcity, and deteriorating water and 
air quality. 

A major reason for these adverse environmental 
trends in Africa is that most people and countries are 
poor. Their poverty is both a cause and a consequence 
of environmental degradation. However, the main 
cause of many environmental problems is the 
persistence of economic, agricultura!, energy, 
industrial and other sectoral policies which largely 
neglect - and fail to avoid - harmful impacts on the 
environment and natural resource base. 

Another reason for poverty results from the 
political instability of many countries over the past 
few decades. Where such instability has resulted in 
civil war, the human and environmental effects have 
been even more devastating. 

Poverty also exists in spite of the wealth of 
Africa's natural resources. Many Africans are unable 
to benefit from this wealth, partly because it is very 
unevenly distributed across the continent and partly 
for complex reasons connected with Africa's socio
economic history over the past 100 years. 

A number of key issues domínate Africa's 
environmental problems. These include: 

A FRICA 

• Increased food insecurity resulting from rapid 
population growth, degradation of agriculture and 
arable lands, and mismanagement of available 
water resources combined with poor economic 
policies to support food production. Land 
degradation is also a serious environmental 
problem. However, Africa owns vast areas of 
unexploited arable land which could be exploited in 
the future through the integrated management of 
land, water and human resources. 

• African forests are shrinking as a result of 
deforestation. Unless energy alternatives to 
firewood, and other sources of income for people 
whose lives depend on forests, can be found, 
deforestation will continue. 

• The richness of African biodiversity requires 
greater protection and a sustainable use that will 
ensure the income of those who depend on it. 
There is a need to maximize biodiversity landscape 
protection, to give priority to biodiversity areas 
close to areas of high population density, and to 
give balanced attention to such regions as the arid 
and semi-arid areas. 

• Africa's freshwater problems are acute and 
worsening. Most arise from the poor management 
of water resources, lack of financia! resources 
required for sustainable development and efficient 
utilization of resources, absence of effective 
regional and basin development plans and shared 
management, and under-estimation of the 
groundwater potential to supplement irrigation and 
drinking water supplies. 

• Coastal and marine resources are subjected to 
increasing pressure and are being degraded as a 
result of increased urbanization and overexploitation 
coupled with mismanagement. There is an urgent 
need for integrated coastal zone management. 

• Air pollution has now emerged as an 
environmental issue of concern in most major 
cities of Africa. Regulatory measures and 
environmental standards need to be introduced to 
combat the problem. African emissions of 
greenhouse gases remain modest but should not 
be left unregulated. 

• The African urbanization rate is the highest in the 
world. This is resulting in a deteriorating urban 
environment. Most of these problems, however, 
are common, predictable and are inevitable 
consequences of rapid urbanization. They can be 
resolved through efficient and effective urban 
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management systems. The challenge is to adopt 
city planning, development and management 
approaches that conform to the principies of 
sustainable urban development. 

In general, regular monitoring, assessments and public 
reports of the state of the environment are particularly 
crucial prerequisites for better policy and decision
making. They are also cost-effective. While the large 
externa) debts of many African countries are a major 
concern, many of the same countries also have 
growing 'environmental debts' where the cost of 
remedia) action will be far greater than preventive 
action. A 1990 World Bank study estimated the 
longer-term losses to Nigeria of not acting to prevent 
environmental degradation at more than US$5 100 
million per year, which then represented more than 15 
per cent of GDP (World Bank 1990). Sorne 
environmental losses are irreversible. Groundwater 
polluted by industrial and agricultura) chemicals 
cannot readily be cleaned. Top soil washed or blown 
away in a few years takes centuries to replace. Extinct 
plant and animal species are lost forever, as are their 
potential health, economic and other benefits (UNEP 
1993). 

On the eve of the 21st century, African countries 
are reconsidering sorne conservation practices and 
community-based approaches which prevailed in their 
societies in the 19th century. For example, inter
cropping and agroforestry were traditional farming 
practices well into the 20th century. Using 
community-based approaches, severa) African 
governments have achieved notable successes in 
wildlife management. 

Data on environmental conditions and trends need 
to be improved but also combined with existmg 
economic and social data to provide a better basis for 
sustainable development planning and decision
making. Many African governments still prepare 
separate reports on the national economy, on health 
and social conditions, and on the state-of-the
environment while neglecting the linkages between 
these issues. 

The key challenge is to reduce poverty. New 
approaches that put the poor at the top of the 
environment and development agenda could tap and 
release the latent energy and talents of Africans to 
bring about development that is economically, socially, 
environmentally and politically sustainable. 
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Asia and 
the Pacific 

KEY FACTS 

A 'business-as-usual' scenario suggests that continued rapid 
economic growth and industrialization may result in further 
environmental damage and that the region may become 
more degraded, less forested, more polluted and less 
ecologically diverse in the future. Asia's particular style of 
urbanization - toward megacities - is likely to further 
exacerbate environmental and social stresses 

• Sorne 75 per cent of the world's poor live in Asia. 

• There is great pressure on land resources in the region 
in which sorne 60 per cent of the world population depends 
on 30 per cent of its land area. 

• The limiting factor to producing more food in the future 
will be freshwater supplies, especially in populous and arid 
areas. 

• About one million hectares of lndonesia's national 
forests have been destroyed by tires that burned for several 
months from September 1997. Fires also burnt more than 
3 million ha of forests in Mongolia in 1996. 

• lncreasing habita! fragmentation in Southeast Asia has 
depleted the wide variety of forest products that used to be 
the main source of food, medicine and income for 
indigenous people 

■ At least one in three Asians has no access to safe 
drinking water and at least one in two has no access to 
sanitation. 

• Demand for primary energy in Asia is expected to 
double every 12 years while the world average is every 28 
years. 

• While the proportion of people living in urban centres is 
still lower than in developed countries, it is rising rapidly, 
and is focused on a few urban centres. 

Social ami l'l·onomic hack~round 

In the past 100 years, most countries in the region 
have undergone unparalleled social, political and 
economic transformations. Colonialism, which 
dominated much of the region, was replaced by other 
political systems. Economies, which were largely 
agrarian, became industrialized, export-oriented and 
better integrated with global markets. Agriculture was 
intensified to increase production for home 
consumption and export. 

Rapid industrialization and economic growth have 
changed virtually every dimension of life, especially in 
East and Southeast Asia. Yet, by many measures - of 
health, education, nutrition, as well as income - the 
quality of life within the region remains poor for most 
people. At least one in three Asians has no access to 
safe drinking water and at least one in two has no 
access to sanitation (ADB 1997). Average cereal 
consumption is one-third that in the developed 
countries, and average calorie intake, though rising, is 
low in most sub-regions (see graph top right). Literacy 
rates tend to be low, particularly for women (ADB 
1997). Poverty is a major problem: sorne 75 per cent of 
the world's poor live in Asia (UNESCAP/ADB 1995). 

In most countries, economic development and 
industrialization have taken a heavy toll on the 
environment. At the turn of the century, 
environmental degradation in the region was largely 
due to poor farming methods, colonial expansionist 



land practices in South and Southeast Asia, and foreign 
invasíons and mineral exploitatíon in China. Japan and 
China were among the fírst índustríalized economíes 
in the regían. Followíng World War II, there was rapíd 
growth of the commercíal and servíces sectors in 
Japan and ímprovements in health, education, housíng 
and nutritíon. In Southeast Asía, rapid economic 
growth began in the early 1980s. Change carne later to 
South Asia where Structural Adjustment Programmes 
and economíc líberalízatíon have only recently begun 
to be ímplemented. 

The economies of Australia and New Zealand are 
based more on natural resources than other 
industríalized countríes in the regíon. Agriculture and 
mining account for most export earnings derived from 
trade in commoditíes in Australia (Commonwealth of 
Australia 1998). Pacífíc ísland states rely heavily on 
their natural resources directly through agricultura! 
production, forestry and físheries and indírectly 
through tourism. The Exclusive Economíc Zone (EEZ) 
of these small countríes compríses a large proportion 
of their total area and, for sorne, offshore marine 
resources are almost the only basis for economic 
development. 

In the past decade, economíc growth rates have 
varied dramatícally. The fastest growing economies 
were in China and Thaíland, both of which registered 
about 8 per cent average annual growth during 
1985-95. In 1995 GDP per capita ranged from 
US$14 791 for Australasia and the Pacífíc, to US$1183 
for Southeast Asia to only US$484 for South Asia (see 
graph below right). 

Economic growth has been largely fuelled by 
índustrialization and international trade. Duríng 
1980-95, the share of the industrial and servíces 
sectors in the region's total GDP íncreased 
significantly whíle the agricultura! sector declined, 
except in most Mekong basin countries. In 1960, 75 
per cent of working Asians were employed in 
agrículture; by 1990 thís had fallen to 62 per cent. 
Over the same períod, the share of people working in 
industry grew from around 15 to 21 per cent (ADB 
1997). The dramatíc economic growth rates of the 
early part of the 1990s have been followed by equally 
dramatíc economíc slumps, partícularly in Southeast 
Asía. Average economíc growth rates in the Pacifíc 
ísland countríes also appear to have turned sharply 
negative sínce the East Asían financia! crisis. 

Economic growth has been accompaníed by sorne 
improvement in health and education, although the 
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regíon lags far behind the developed world. Adult 
literacy varies from only 15 per cent female literacy in 
Afghanístan and 41 per cent male literacy in Nepal to 
more than 95 per cent for both sexes in countries such 
as the Republic of Korea and Japan (UNESCO 1995). 
The literacy rate is also high in Australia, although 
sorne groups still have poor literacy skills 
(Commonwealth of Australia 1998). 

Life expectancies in sorne countries are now 
comparable with those of middle- and high-income 
countries. There has also been a marked decline in 
ínfant mortality, from 68 per 1000 live births in l!:J90 
to 59 per 1000 in 1995, although great disparities still 
exist in the region (UNESCAP/ADB 1995). 
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Australasia and the Pacific 1.42% 

Greater Mekong 5.62% 

Northwest Pacific and East Asia 3.80% 

South Asia 1.54% 

Southeast Asia 4.08% 
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The advantages of rapid economic growth have not 
filtered down to all levels of society. Poverty remains a 
significant problem, particularly in South Asia where 
there are more than 515 million of the region's 950 
million poor people (UNDP 1997) and around 39 per 
cent of the population is below the poverty line, with 
numbers still increasing. 

Rural poverty, together with rapid industrialization, 
has led to rates of rural-urban migration that are 
significantly higher than the global average, although 
at around 33 per cent the proportion of urban 
population in the region was lower than the global 
average of 45 per cent in 1995 (United Nations 
Population Division 1997). 

Population densities in South Asia are among the 
highest in the world, and there is great pressure on 
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land resources throughout the region - in which sorne 
60 per cent of the world population depends on 30 per 
cent of its land area (UNESCAP/ADB 1995). 
Bangladesh had 922 persons per km2 in 1995 (WRI, 
UNEP, UNDP and WB 1998). The combination of rural 
poverty and population pressure has forced people to 
move to ecologically-fragile areas. In addition, the 
number of landless people is increasing. 

Population growth rates have declined in recent 
years and the region' s overall growth rate is now the 
same as the world average of 1.4 per cent. The 
highest sub-regional figures are 1.9 and l. 7 per cent a 
year for South and Southeast Asia respectively 
(United Nations Population Division 1996). 

The combination of high population density and 
growth, rapid industrialization and urbanization, and 
poverty has taken its toll on the region's natural 
resource base, accelerated environmental degradation 
and led to a substantial increase in air and water 
pollution. Other significant environmental problems 
include land degradation caused by deforestation and 
inappropriate agricultura! practices, water loss, and 
mangrove clearance for aquaculture. Estimates of the 
economic costs of environmental degradation in Asia 
range from 1 to 9 per cent of national GNPs (ADB 
1997). 

In addition, the natural disasters which regularly 
hit the region, especially the South Pacific island 
states, can have extremely damaging impacts on both 
the environment and fragile economies (see box). 

Environmental experts are not agreed about the 
relative significance of the various causes of 
environmental degradation. Rapid population growth is 
often blamed but the damage continues even in 
countries with low and declining population growth 
rates (ADB 1997). Economic growth is also blamed 
but rising incomes eventually lead to improvements as 
growing popular demand for a better environment 
forces a favourable policy shift. This point is not far off 
for Asia's more prosperous newly industrialized 
economies (ADB 1997). 

Asia's environmental crisis may be mainly a result 
of market and policy failures, neglect and institutional 
weaknesses. Only a few countries in East Asia, 
including China, have succeeded in implementing 
policies to reverse the trend of continuing degradation. 

The most important externa! force shaping the 
region's future will be the increased integration of the 
world economy. Global trade provides access to the 
information, ideas, technologies, and the other critica! 



Natural d1sasters 

Cyclones, floods, storm surges, earthquakes, droughts, 
landslides and volcanic eruptions affect many countries in 
the region causing great loss of life and extensive damage to 
property and infrastructure. These disasters seriously affect 
the pace of development. One cyclone in Bangladesh in 
November 1970 caused almos! hall a million casualties, 
with colossal damage to property and infrastructure. In 
1976, a single earthquake in China took nearly 300 000 
lives. 

Trends in disaster events are disturbing. Statistics show 
that during the period 1900---91 , there have been more than 
3 500 disasters - roughly 40 a year - and that they have 
killed more !han 27 million people. 

There is also evidence that the frequency of disasters is 
increasing. Far the top 1 O most disaster-prone countries in 
the region - Australia, Bangladesh, Ch ina , India, Indonesia, 
the lslamic Republic of lran, Japan, New Zealand, 
Philippines and Viet Nam - there were a total of 1 312 
disasters during the 25 years 1966-90, which ki lled 1.7 
million people and affected more than 2 000 million. The 
frequency of disasters in this period was 52.5 a year, 
compared to only 24.8 ayear over the period 1900-91. 

lt is possible that global climate change may result in 
similar or even worse trends in the future . An increase in the 
occurrence of natural disasters during the next decades 
could have serious economic effects. Far example, the 
cyclones of 1990 and 1991 in Samoa caused a total 
estimated loss of US$416 million, about four times the GDP 
of that country. Samoa has yet to recover from these 
cyclones. Precautionary measures and mitigation plans need 
be strengthened in all countries of the region. 

Sources: CRED 1991 and 1993 

resources that are the backbone of economic progress. 
Greater mobility of international capital will also mean 
less scope for autonomy in macro-economic policy. In 
the future, as recent events in Southeast and East 
Asia have shown, global capital markets will react to 
changes in fiscal and monetary policies more quickly 
and more severely than in the past. 

A 'business as usual' scenario suggests that 
continued rapid economié growth and industrialization 
may result in further environmental damage and that 
the region may become more degraded, less forested, 
more polluted and less ecologically diverse in the 
future. Asia's particular style of urbanization - toward 
megacities - is likely to further exacerbate 
environmental and social stresses (ADB 1997). 

Land ami food 

At the turn of the centtiry, most countries (except 
Australia and New Zealand) were agriculturally-based, 
practising traditional subsistence farming, including 
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shifting cultivation and nomadic livestock grazing. As 
the region's population increased, the need for greater 
food production put increasing pressure on land 
resources. The area of crop!and, which stood at about 
210 million ha in 1900, expanded during 1980-95 from 
426 to 453 million ha, largely at the expense of forest 
cover which decreased by 42.6 million ha (8.3 per 
cent) over the same period. 

Agricultura! activities have often suffered from and 
caused environmental degradation. Bringing marginal 
land into production is a case in point. In Japan and the 
Republic of Korea, for example, urban and industrial 
developments on flat coastal areas have encroached on 
arable land and led to increasing cultivation of forested 
hill slopes. In Southeast Asia the introduction of the 
cash economy has induced sorne hill tribes to convert 
unsuitable upland areas to intensive commercial 
cropping. Elsewhere, particularly in Malaysia and 
Indonesia, rural people who relied on traditional 
shifting cultivation have been forced to move to 
marginal lands and, as a result of declining 
productivity, are having to adopt shorter fallow 
periods. By comparison, in the 1970s and early 1980s, 
New Zealand sheep farmers facing declining export 
returns responded to government subsidies by 
clearing pa_tches of steep marginal forest land to boost 
production (Roper 1993, New Zealand Minisfry for the 
Environment 1997). The results of these actions 
included degradation of watersheds through 
accelerated erosion, and increased sedimentation and 
flooding downstream. 

In Southeast Asia, land conversion was intensified 
by increased commercial logging and the introduction 
of commercial crops (Kummer 1993, Uhlig 1984). For 
instance, arable land increased five-fold in Malaysia 
during 1900-50 to accommodate rubber and oil palm 
plantations (ADB 1994). Agricultura! land use in 
Southeast Asia has expanded only slightly from 16.8 
per cent of total land area in 1975 to 19.6 per cent in 
1992 (ADB 1995). 

About 50 per cent of land cover in Australia has 
been changed by complete clearing, thinning of 
vegetation, overgrazing, changed fire regimes and 
other habitat modifications. In New Zealand, large 
areas of forest had been cleared and virtually ali 
grazeable land converted to pasture by 1920 to provide 
wool, meat and dairy exports. Today, around 50 per 
cent of land in both countries is used for grazing 
(Commonwealth of Australia 1996, New Zealand 
Ministry for the Environment 1997). 
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In East Asia, recent trends have been different. 
Rapid economic growth after World War II caused a 
dramatic increase in the conversion of natural and 
agricultura! areas to urban and industrial 
infrastructures, particularly in Japan and the Republic 
of Korea. In China, the extent of arable land also 
decreased - between 1957 and 1990 by an area equal 
to ali the cropland in France, Germany, Denmark and 
the Netherlands combined (UNESCAP/ADB 1995) -
but this was largely due to land degradatíon. Mongolia 
is unique in the sub-regíon wíth 75 per cent of íts total 
land area occupíed by nomadíc livestock herds and an 
overgrazing problem. 

Overall there is less land per person in the Asia
Pacific regíon today than in other parts of the world, 
and population densíty is highest in South Asia. In 
1995, whilst Australia had most cropland per capita 
(2.66 ha) in the world, much of the region, partícularly 
in South and East Asia, had well below the world 
average of 0.24 ha. At least 10 major countries in the 
region have Jess than 0.10 ha and, as the graph above 
shows, so do two sub-regions: Southeast Asia (0.09 
ha) and Northwest Pacific and East Asia (0.07 ha). 

Maintaining, Jet alone improving, the situation is 
becoming increasingly dífficult as populations continue 
to expand and agricultura! land is lost to urban, 
industrial and transport infrastructure, particularly in 
coastal areas. Attempts to compensate by expanding 
agricultura! production into other areas, as in previous 
decades, are constrained by the decreasing availability 
of suitable land and widespread land degradatíon. 

The increasing scarcity of agricultura! land has 

been moderated by dramatic improvements in 
agricultura! yields with the development of high
yielding crop varieties, irrigation systems and 
increased agrochemical inputs. For example, grain 
yield in China nearly quadrupled between 1952 (1 300 
kg/ha) and 1996 (4 600 kg/ha). Similarly grain 
production per capita íncreased from 300 kg per year 
in 1952 to around 400 kg per year in 1996 (State 
Statistical Bureau, various years) and the country is 
currently self-sufficient in this commodity. Between 
1980 and 1990, food productíon in Southeast Asia grew 
faster than anywhere in thc world (UNCTAD 1994). 
Over the past decade, food production continued to 
increase throughout the regíon but has not matched 
the growth rate of the prevíous decades. The limíting 
factor to producíng more food in the future will be 
freshwater supplies, especially in populous and arid 
areas. In Southeast Asía, there is already líttle 
potential for additional large-scale water development 
schemes. 

Southeast Asia, Australia and New Zealand are ali 
net exporters of agricultura! commoditíes. Australia 
feeds the equivalent of about an extra 50 million 
people with cereals (WRI, UNEP and UNDP 1994). 
However, the region as a whole is a net food importer, 
and food security is a high príority in most countries, 
particularly in East and South Asía (UNESCAP/ADB 
1995). 

The region will rely increasingly on ímported food. 
By 2010, Asia's share of world cereal imports is 
estímated to ríse to about 42 per cent from its current 
leve! of 33 per cent (ADB 1997), and this may put 
pressure on world food balances and affect world food 
prices. In South Asia, .;tructural adjustment 
programmes, íncluding trade liberalízation and the 
removal of subsidies from forest products and sorne 
food and cash crops, will encourage intensive 
production and increased exports (Dutta and Rao 
1996). Thís pattern of growth in agribusiness is líkely 
to place an increasing strain on rural production 
resources. 

The combination of rapid urban and industrial 
growth, extensive deforestation and unsustainable 
agriculture, including inadequate soil conservation, 
cultivation of steep slopes and overgrazing, has had a 
devastating impact on land resources. Accordíng to 
GLASOD, of the world's 1 900 million ha of land 
affected by soil degradation during the past 45 years, 
the largest area (around 550 million ha) is in the Asia
Pacífic region (UNEP/ISRIC 1991). For Asia this 



constitutes about 20 per cent of total vegetated land. 
Dry parts of the region are particularly vulnerable, and 
it is estimated that 1 320 million people (39 per cent 
of the region's population) live in areas prone to 
drought and desertification (UNEP 1997). The more 
recent Assessment of Soil Degradation in South and 
South-East Asia (ASSOD 1997, see map) found that 
agricultura! production is substantially reduced by 
degradation in dry areas. Nearly 180 million ha in 
China, including 90 per cent of China's extensive 
grasslands (SEPA 1998), 110 million ha in India and 62 
million ha in Pakistan are degraded, representing 56, 
57 and 86 per cent respectively of susceptible 
drylands (UNEP 1997). 

Soil erosion has reduced agricultura! potential in 
many countries. In India, for instance, as much as 27 
per cent of the soil has been affected by severe 

Severity of soil degradation in South and Southeast Asia 
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erosion (ADB 1997), water being one of the principal 
causes of the removal of nutrient-rich topsoil, 
particularly in the Himalayas. In the lslamic Republic 
of lran, 45 per cent of agricultura! land is affected by 
light to moderate water erosion (FAO, UNDP and 
UNEP 1994). Wind erosion is also extensive and 
severe, affecting about 25 million ha in India and 
Pakistan, particularly the drybelt stretching from 
Central Iran to the Thar desert, and another 75 million 
ha in China (UNEP 1997). Woods (1983), in assessing 
the extent and severity of Australia's land degradation 
in 1977, estimated that about 38 per cent of 
agricultura! lands required treatment for wind and/or 
water erosion. More recent national-scale information 
on erosion is currently being prepared. 

Irrigated agriculture has degraded existing arable 
lands and resulted in vast expanses of salinized and 
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waterlogged soils. The Asia-Pacific region is 
responsible for around 75 per cent of ali human
induced salinization in arid, semi-arid and dry sub
humid areas - the susceptible drylands - of the world 
(UNEP 1997). In the mid-1980s, Pakistan, India and 
China could alone account for about 50 per cent (30 
million ha) of the world's irrigated land damaged by 
salinization (Poste] 1989). In Pakistan, salt build-up in 
the soil is known to reduce crop yields by 30 per cent 
(Worldwatch Institute 1997). Estimates of secondary 
salinity (dryland and irrigated) in Australia vary from 
three to nine million hectares (SCARM 1998). This 
has reduced productivity and sometimes increased 
erosion in these areas (Commonwealth of Australia 
1996). Not ali water-related problems are associated 
with irrigation, though. In the Mekong Basin, natural 
leaching of rock salt into soils and saltwater intrusion 
in the delta area have degraded sorne of the most 
productive agricultura! areas (MRC/UNEP 1997a). 

Excessive agrochemical inputs in parts of the 
region are causing further degradation and soil 
pollution. In Australia, for example, sorne 30 million ha 
of soils within the higher rainfall, improved pasture 
and cropping areas have been acidified, and have a 
pHwater of less than 5.5 (SCARM 1998). Acidification 
can lead to toxic soils, poorer water and nutrient 
uptake by plants, and thus reduced yields (SCARM 
1998). Japan and the Republic of Korea are now 
cutting back on the use of agrochemicals. At the same 
time, maintenance of soil fertility is a crucial issue. In 
the Mekong Basin, soil productivity is expected to 
continue its decline with the use of increasingly 

intensive agricultura! practices (MRC/UNEP 1997). 
Urbanization and industrial development, including 

the construction of dams and mining, have continued 
to contribute to land degradation in the region. For 
example, mineral exploitation has already degraded 
sorne 2 million ha of land in China and continues to 
affect 40 000 ha more each year. The long-term 
impacts of nuclear weapons' testing and the hazardous 
and toxic materials left behind after military activities 
have been particular concerns for the South Pacific 
nations. In addition, sorne of these countries are 
regularly exposed to tropical cyclones which inflict 
damage on infrastructure and crops as well as 
hindering crop growth due to residual salt and the loss 
of topsoil (SPREP 1993). 

With roughly 60 per cent of the world's population 
depending upon only one-third of the world's land 
area, the region is hard put to provide the basic needs 
of its expanding population. The majar challenge is to 
optimize land use for competing needs. 

Forests 

Primary forests in the region have been substantially 
depleted. Excessive cutting for timber and clearing for 
agriculture, including commercial plantation crops, 
have been the two majar direct causes of deforestation 
(FAO 1997a, UNESCAP/ADB 1995). Commercial 
logging by the top five producers in the region -
China, India, Indonesia, Japan and Malaysia - produces 
more than 200 million m3 of roundwood annually 
(ASEAN 1997, and WRI, UNEP, UNDP and WB 1998). 
Forty per cent of Australia's forests have been cleared, 
and only about 25 per cent of the original forest estate 
in Australia remains relatively unaffected by clearing 
or harvesting (Commonwealth of Australia 1996). 
Many of the remaining forests in the Mekong basin 
countries have been logged so extensively that they 
are now of critically low quality. For example, only 
about 10 per cent of the remaining forests in the Lao 
People's Democratic Republic are commercially 
valuable (MRC/UNEP 1997a). Illegal and unmonitored 
logging is also a significant cause of deforestation. 
Commercial logging in the larger Pacific Islands has 
been largely driven by offshore demand, particularly in 
Asia, and deforestation rates have recently approached 
2 per cent in countries such as Samoa (Government of 
Western Samoa 1994). 

Fuelwood harvesting, irrigation and hydroelectric 
power development, mining, the expansion of urban 



and industrial infrastructure and railways, diseases, 
invasive species and cyclones have also contributed 
significantly to deforestation. Fires have also had a 
substantial impact (Gadgil and Guha 1992). About one 
million ha of lndonesia's national farests have been 
destroyed by farest fires (see box on page 90) that 
have burned almost continuously far severa! months 
beginning in September 1997 (EEPSENWWF 1998). 
Less well known are the fires that burnt more than 3 
million ha of forests in Mongolia in 1996 (FAO 1997b). 

Wars have taken a further toll. Much of Japan's 
farests were destroyed in World War II. In the former 
Korea (befare separation), farest resources were 
excessively removed during the last years of Japanese 
colonial rule and were severely damaged by the 
Korean War in 1950-53 (OECD 1997). War in 
Indochina during the 1960s and early 1970s was 
extremely detrimental: about 2 million ha of farest in 
Viet Nam were destroyed through bombing and 
spraying of defaliant (WCMC 1994) and the toxic 
after-effects of residual dioxin held back farest 
regeneration far severa! years, especially in mangrove 
areas. Similarly, there was substantial loss of forest 
cover in northern Laos due to bombing during the war 
(DAI 1995). 

In keeping with the rest of the region, New 
Zealand's farests have also hada chequered history 
(see box). 

Between 1850 and 1980, nearly 24 per cent (224 
million ha) of forests were removed throughout the 
region. With the exception of China, where only 7-8 
per cent of land remained under farest cover by the 
middle of the century, rates of defarestation have 
increased significantly since 1930 and are now 
estimated to be 0.6 per cent a year, rising to 1.6 per 
cent a year in the Mekong basin (see chart above). 
In the process of defarestation, two-thirds of wildlife 
habitats have been destroyed (IUCN 1986), and vast 
expanses of naturally-fragile land, particularly upper 
water catchment areas, have been exposed to soil 
erosion. Six countries (China, Indonesia, Malaysia, 
Myanmar, Philippines and Thailand) account for three
quarters of recent defarestation in the region. 

Average per capita farest cover far the region was 
0.17 ha in 1995, considerably lower than the world 
average of 0.61 ha. Though there are large variations 
within the region, the 555 million ha of forests that 
remained in 1995 seem incapable of satisfying the 
needs of the population, and domestic wood shortages 
are beginning to appear, notably in Philippines, 
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Thailand and South Asia. In Nepal, far example, nearly 
90 per cent of ali the energy consumed is still in the 
form of traditional fuel (WRI, UNEP, UNDP and WB 
1995). In East Asia, most timber is now imported from 
abroad, though there has been a recent policy shift to 
boost self-sufficiency in sorne countries such as Japan 
and the Republic of Korea. 

Forest clearance in New Zealand 
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The last majar phase of forest clearing in New Zealand took place during 
1900-20. In earlier centuries, Maorí tires had reduced natural forest cover from 85 
to about 53 per cent of the land a rea. European settlers then reduced it further to 
23 per cent. In 1919 the Forest Service was set up to create a sustainable timber 
supply and to protect the remaining alpine forests to avoid erosion and for flood 
control. Because the indigenous trees were slow growing, the Forest Service logged 
these, where practicable, and replaced them with fast-growing exotic trees (mostly 
Pinus radiata from California). Prívate companies and landowners also began 
planting exotic forests and, by 1996, these covered 1.6 miltion hectares. Public 
opposition to the logging of state-owned indigenous forests mushroomed in the 
1970s. In 1986, as part of broader reforms, the Forest Service was disbanded. 
The state's exotic forests were sold off and most of its 4.9 million hectares of 
indigenous forests were designated for protection under the newly established 
Department of Conservation. 

By the late 1980s, New Zealand's environmentalists had turned their attention to 
logging in privately-owned indigenous forests. This led, in 1993, toan amendment 
to the Forests Act of 1949 which banned most indigenous timber production 
unless it was under a certified sustainable management plan. Today, less than 
3 per cent of New Zealand's indigenous forests are logged, accounting for less than 
1 per cent of total timber output. Another major development was the New 
Zealand Forest Accord signed in 1992 by environmentalists and major forestry 
companies. The Accord prevents exotic forests from being planted at the expense of 
regenerating indigenous vegetation or significant wildlife habitat. Although it does 
not bind all forest owners, the Accord has significantly modified the behaviour of 
the larger companies. 

Source: New Zealand Ministry for the Environment 1997 
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Severa! countries have now introduced sustainable 
forest and agricultura! management policies and 
increased the extent of protected areas. Commercial 
logging bans in Cambodia, Lao People's Democratic 
Republic, Thailand, Viet Nam have slowed but not 
halted deforestation. For example, before the logging 
ban in 1988, forest depletion in Thailand averaged 
more than 480 000 ha per year. During 1993-95 it was 
down to sorne 100 000 ha per year (MOSTE Thailand 
1997). 

Asia's dominance of world trade in tropical 
hardwoods is likely to decline. At current rates of 
harvesting, remaining timber reserves in Asia will last 
for fewer than 40 years (ADB 1994). Continued 
development of urban and industrial infrastructure in 
forested areas may increase opportunities for forest 
exploitation by providing easy access for logging and 
encroachment (EA 1997). Forest fires are also 
contributing significantly to forest destruction and will 
continue doing so unless major efforts are made to 
stop them. 

However, the region leads in the establishment of 
forest plantations. Nine of the top 15 developing 
countries for forest plantation establishment are in the 
region - Bangladesh, China, India, Indonesia, the 
Republic of Korea, Myanmar, Thailand, Philippines and 
Viet Nam (FAO 1997a). In China, for example, 
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government afforestation campaigns increased forest 
cover from 12 per cent in the 1980s to almost 14 per 
cent (34.25 million ha) by 1996 (SEPA 1996a). In 
addition, a forest network has been established 
covering 16 million ha of farmland and, under China's 
Agenda 21, a further 29 million ha will be reforested 
by 2010, increasing forest cover to 17 per cent of total 
land area. In Australia, the Plantation 2020 Vision aims 
to treble the area of Australia's plantation estate from 
1 to 3 million ha by 2020 (Plantation 2020 Vision 
Implementation Committee 1997). 

Riocliversii) 

The region includes parts of three of the world's eight 
biogeographic divisions, namely the Palaearctic, Indo
Malayan and Oceanian realms. The region also 
includes the world's highest mountain system 
(Himalayas), the second largest rain forest complex 
and more than half the world's coral reefs. The 
Southeast Asían sub-region is noted as the centre of 
diversity of wild and domestic cereals and fruit species 
(ASEAN 1997) . 

Of the 12 'mega-diverse' countries identified by 
McNeeley and others (1990), four are in this region, 
namely Australia, China, Indonesia and Malaysia. 
China is ranked third in the world for biodiversity with 
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more than 30 000 species of advanced plants and 6 34 7 
kinds of vertebrates, representing 10 and 14 per cent 
respectively of the world total (SEPA 1996b). Australia 
has an estimated one million species of which about 85 
per cent of flowering plants, 84 per cent of mammals, 
more than 45 per cent of birds, 89 per cent of reptiles, 
93 per cent of frogs and 85 per cent of inshore, 
temperate-zone fish are endemic (Commonwealth of 
Australia 1996). 

In the past half century, the rich biological 
resources of the region have been increasingly 
exploited both for international trade and to sustain 
the growing population. The direct harvesting and 
export of natural products, particularly timber and fish, 
the expansion of agriculture into primary forests, 
wetlands and grasslands, and the replacement of 
traditional native crops with high-yielding exotic 
species have had severe impacts on the region's 
biodiversity. In addition, urbanization, industrialization, 
pollution, mining, tourism, introduced species, 
hunting, illegal trade in endangered species and the 
lack of proper management practices have taken their 
toll. In the past decade, demand on biological 
resources increased sharply due to rapid economic and 
population growth. 

Increasing habitat fragmentation in Southeast Asia 
has depleted the wide variety of forest products that 
used to be the main source of food, medicine and 
income for indigenous people (MRC/UNEP 1997a). 
Destruction has been less severe in the Mekong 
basin, particularly along inaccessible national borders. 
A majar concern in South Asia, particularly in the 
Indian subcontinent, has been the loss of biodiversity 
brought about by compounding the long-term 
pressures on grasslands with rapid growth in human 
and livestock populations (WCMC 1992). 

Modern agriculture has also reduced genetic 
diversity. In Indonesia, for example, sorne 1 500 
varieties of rice disappeared during 1975-90 (WRI, 
UNEP and IUCN 1992) and similar trends have been 
observed throughout the region. By 2005, India is 
expected to produce 75 per cent of its rice from just 
10 varieties compared with the 30 000 varieties 
traditionally cultivated (Ryan 1992). 

Hunting, poaching and illegal trade in endangered 
species have a widespread impact on biodiversity in 
many countries. In the Lao People's Democratic 
Republic and Viet Nam, for example, wildlife meat is 
considered a delicacy and a wide range of species are 
hunted for this purpose (MRC/UNEP 1997a). Poaching 
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• About 40 per cent of ali forests have been cleared 

• More than 60 per cent of coastal wetlands in southern and eastem Australia 
have been lost 

• Nearly 90 per cent of temperate woodlands and mallee have been cleared 

• More than 99 per cent of temperate lowland grasslands in south-eastem 
Australia have been lost 

• About 75 per cent of rainforests have been cleared 

• Up to 85 per cent of sorne seagrass beds have died in recen! decades 

The world's worst record of mammal extinctions ... 
• 10 out of 144 marsupial species and 8 out of 53 native rodent species became 
extinct over the past 200 years 

And, what is believed to be, the current status of land animals and plants ... 
• 5 per cent of higher plants 

• 23 per cent of mammals 

• 9 per cent of birds 
extinct, endangered or vulnerable 

• 7 per cent of reptiles 

• 16 per cent of amphibians 

• 9 per cent of freshwater fish 

In addition, many species have been imported and are creating great damage. 
These include rabbits (approximately 200 million), foxes (5 million), cats (12 
million), goats, Buffel grass, Rubber vine, Para grass, the giant sensitive plant, 
Siam weed, and the fungus Phytophthora cinnamoni - which is a pathogen 
threatening entire native plant communities in sorne areas of southern Australia. In 
addition at leas! 55 species of marine fish and invertebrates, plus several 
seaweeds, have been introduced, ei ther intentionally for aquaculture or accidentally 
in ships' ballast water or encrusted on their hu lls. These are damaging marine and 
coastal environments. 

Source: Commonwealth of Australia (1 996) 

and the illegal harvesting and trade of medicinal plants 
and animals has increased both in Mongolia and the 
Republic of Korea from where they are exported to the 
lucrative black markets of Pacific neighbours GEC 
1997). In Pakistan, falcons are smuggled to the Middle 
East, lizards and snakes are killed for their skins, and 
crocodile hunting is still a popular sport and 
recreational activity (Government of Pakistan 1994). 

Introduced species (see box) have been another 
significant cause of biodiversity loss, especially in 
Oceania. The brown tree snake, which attacked many 
native bird populations (see box on page 144), is a 
prime example. 

Coastal biological resources have been depleted by 
commercial fishing, including poison and blast fishing. 
In New Zealand waters there are recent indications of 
destruction of seamount ecosystems by fishing 
trawlers seeking deep water fish, such as orange 
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roughy Gones 1992, Probert 1996). In addition, 
pollution from shipping, in particular oil, and in sorne 
areas the discharge of toxic wastes, have adversely 
affected the marine environment (UNESCAP 1990 and 
1995). Coastal ecosystems, particularly coral reefs and 
associated fish Iife, have been degraded by the 
combined effects of agricultura! run-off and siltation, 
urban sewage, industrial pollution and, in countries 
such as Maldives (Government of Maldives 1994), by 
tourism. Mangrove destruction damages the spawning 
grounds for numerous aquatic species and has often 
triggered other forms of coastal ecosystem 
degradation. The Chakaria Sundarbans in eastern 
Bangladesh, which have been almost completely 
cleared for aquaculture (UNESCAP/ADB 1995), and 
Thailand's mangrove forests, where more than half of 
the total area (sorne 208 220 ha) disappeared between 

1961 and 1993 (GESAMP 1993), are two notable 
examples. Land reclamation and other coastal 
developments have also been responsible for the 
destruction of wildlife habitat and sorne fine natural 
coastlines in the Republic of Korea (Government of 
Republic of Korea 1994). 

The true extent of habitat change and species loss 
in the region has not yet been fully quantified because 
current data are inadequate or out of date (Dearden 
1996, UNESCAP/ADB 1995), However, it is estimated 
that about two-thirds of Asian wildlife habitats have 
already been destroyed and 70 per cent of the major 
vegetation types in the Indo-Malayan realm (covering 
South Asia, the Mekong basin and Southeast Asia) 
have been lost, with a possible associated loss of up to 
15 per cent of terrestrial species (Braatz 1992 and 
MacKinnon 1994). Dry and moist forests have suffered 
73 and 69 per cent losses respectively, and wetlands, 
marsh and mangroves have been reduced in extent by 
55 per cent (Braatz 1992). Overall habitat Iosses have 
been most acute in the Indian sub-continent, China, 
Viet Nam and Thailand (Braatz 1992). 

The 'hot spots' (where the disappearance of 
already-threatened moist tropical forest would cause 
the greatest losses of biodiversity) include the 
remaining forests in Philippines, peninsular Malaysia, 
northwestern Borneo, the eastern Himalayas, the 
Western Ghats in India, southeastern Sri Lanka and 
New Caledonia (UNESCAP/ADB 1995). 

Many species are threatened. Of the 640 species 
listed for protection under the Convention on 
International Trade in Endangered Species of Wild 
Fauna and Flora (CITES), 156 are found in China and 
around 15 to 20 per cent of the country's fauna and 
flora species are endangered. In Australia, 
approximately 5 per cent of angiosperms and 9 per 
cent of terrestrial vertebrates are rated either as 
endangered or vulnerable (Commonwealth of Australia 
1996). In New Zealand, the threatened species list has 
continued to grow, partly because of improved 
knowledge and partly because sorne species and 
habitats are continuing to decline. Sorne 800 species 
and 200 sub-species of animals, plants and fungi are 
now threatened. One of the worst affected groups is 
New Zealand's endemic land and freshwater birds, 
three-quarters of which (37 out of 50 species) are now 
threatened (New Zealand Ministry for the 
Environment 1997). 

To date, a few countries have designated more 
than 15 per cent of their territory as protected areas 



but lack of resources, weak policy enforcement, weak 
institutional capacity and poor interagency cooperation 
within the region are limiting their effectiveness. For 
example, the Asian Wetland Bureau has estimated that 
15 per cent of ali wetland habitat in South Asia is 
afforded sorne legal protection but only 10 per cent is 
totally protected. Furthermore, the degree of 
protection in South Asia is greater than in either 
Southeast Asia or East Asia (Samar 1994). 

Few countries in the region have a complete 
listing of species and there is little information on 
most of the ecosystems. With such a generally poor 
understanding of the existing biodiversity, it is neither 
possible to assess accurately how much of it is 
threatened, nor what effects various human activities, 
in concert, may be having on particular species or 
ecological communities. This constitutes a major 
impediment to the conservation and management of 
biodiversity in the region. 

Freshwater withdrawal from rivers, lakes, reservoirs, 
underground aquifers and other sources increased 
more in Asia during the past century than in other 
parts of the world, from 600 cubic kilometres in 1900 
to approximately 5 000 cubic kilometres by the mid-
1980s (da Cunha 1989). In Beijing, for example, the 
daily demand for water increased almost 100 times 
between 1950 and 1980 (WRI 1990). One consequence 
of this rapid rise in demand has been a proliferation of 
dams and reservoirs - between 1950 and 1986, the 
number of large dams increased from 1 562 to 22 389 
(ICOLD 1984 and 1989). 

Agriculture, mainly irrigation, accounts for the 
major part of water withdrawals. In the more 
industrialized countries, agriculture accounts for up to 
50 per cent of withdrawals but this rises to more than 
90 per cent in ali South Asian countries except 
Bhutan, and reaches 99 per cent in Afghanistan (WRI, 
UNEP, UNDP and WB 1998). 

In common with other parts of the world, the 
exploitation of water resources in the region has 
caused major disruption to hydrological cycles. Water 
development programmes for hydropower and to meet 
domestic and industrial requirements, coupled with 
deforestation in important watersheds, have reduced 
river levels and depleted wetlands. In addition, the 
mismanagement of water resources and increased 
irrigation has used groundwater reserves faster than 
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they can be replenished, thus depleting aquifers and 
lowering water tables. Other activities, including the 
removal of vegetation from stream banks and flood 
control channelling, have changed the natural 
character of watercourses and estuaries. 

Contamination by pollutants has also seriously 
degraded water quality, thereby reducing the amount 
of clean water available. The overall result has been to 
decrease the annual per capita availability of 
freshwater in the developing countries of the region 
from 10 000 m3 in 1950 to approximately 4 200 m3 by 
the early 1990s (see bar chart below). 

Water availability varies greatly within the region. 
Within Southeast Asia alone, annual per capita interna! 
renewable water resources range from about 172 m3 a 
year in Singapore to more than 21 000 m3 in Malaysia 
(WRI, UNEP, UNDP and WB 1988). Singapore is 
currently meeting its freshwater demands by 
importing sorne of its supply from Malaysia. In China, 
water resources are estimated at 2 348 m3/capita 
(SEPA 1997). Supplies in India, the Islamic Republic of 
Iran, the Republic of Korea, Pakistan and Thailand are 
considerably below this, at between 1400 and 1900 a 
year. At the other end of the spectrum, Bhutan and 
Lao People's Democratic Republic have around 50 000 
m3/capita and Papua New Guinea an enormous 
17 4 000 m3/capita a year (WRI, UNEP, UNDP and WB 
1998). 

The region' s water resources are under increasing 
pressure. Sorne arid countries, such as Afghanistan 
and the Islamic Republic of Iran, already have cht'onic 
water shortages. Most developing countries in the 
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region have experienced growing water scarcity, 
deteriorating water quality, and sectoral conflicts over 
water allocation. In many parts of the region, misuse 
and overexploitation of water resources has resulted 
in the depletion of aquifers, falling water tables, 
shrinking inland lakes and diminished stream flows, 
even to ecologically-unsafe levels. Many of the Pacific 
islands lack adequate water storage capacity, resulting 
in water scarcity despite the high rainfall. This 
problem was highlighted by the 1997-98 'drought' in 
the sub-region. Drinking water supplies in coastal 
areas are supplemented by the coconut. 

Water quality has been steadily degraded by a 
combination of factors including sewage and industrial 
effluent, urban and agricultura! run-off and saline 
intrusion. Whilst many water quality problems are 
ubiquitous, others are either localized or more 
common in specific parts of the region. 

Levels of suspended solids in Asia's rivers almost 
quadrupled since the late 1970s (ADB 1997, GEMS 
1996) and rivers typically contain 4 times the world 
average and 20 times OECD levels (GEMS 1996). 
Sedimentation is closely tied to erosion levels and 
poses critica! problems for most of the Mekong Rivcr, 
although total suspended solids (TSS) loads are not as 
high as in sorne other Asian rivers. For example, 
GEMS data indicate that TSS concentration in the 
Mekong is approximately 294 mg per litre, compared 
to the Ganges River at 1130 mg per litre 
(MRC/UNEP 1997a). Suspended salid levels are 
highest in China (ADB 1997). Sediment from erosion 
also continues to foul rivers in Australia 
(Commonwealth of Australia 1996) and New Zealand, 
though the removal of sheep from steep pastures is 
now reducing sedimentation rates in sorne catchments 
in the latter (Smith and others 1993). 

Water pollution caused by organic matter, 
pathogenic agents, and hazardous and toxic wastes is 
another serious problem. Biological oxygen demand 
(BOD) in Asian rivers is 1.4 times the world average. 
BOD levels declined in the early 1980s but increased 
in the 1990s because of increased organic waste 
loading. Asia's rivers contain three times as many 
bacteria from human waste (faecal coliform) as the 
world average and more than ten times OECD 
guidelines (ADB 1997). The reported median faecal 
coliform count in Asia's rivers is 50 times higher than 
the WHO guidelines (ADB 1997). Faecal coliform 
counts in Southeast Asia are the worst in the region 
(ADB 1997). 

Asia's record with regard to safe water supply is 
poor. One in three Asians has no access to a safe 
drinking water source that operates at least part of the 
day within 200 metres of the home (ADB 1997). 
Access to safe drinking water is worst in South and 
Southeast Asia. Almost one in two Asians has no 
access to sanitation services and only 10 per cent of 
sewage is treated at primary leve! (ADB 1997). 
Effluent flows straight into surface or groundwater. 

Dirty water and poor sanitation cause more than 
500 000 infant deaths a year in the region, as well as a 
huge burden of illness and disability (WHO 1992). 
According to WHO, diarrhoea associated with 
contaminated water poses the most serious threat to 
health in the region and the region accounted for about 
40 per cent of the total global diarrhoea episodes in 
the under-fives during 1990. 

A number of toxic pollutants also affect human 
health. For example, Asia's surface water contains 20 
times more lead than surface waters in OECD 
countries, mainly from industrial effluents 

Arsenic pollution in Bangladesh 

In Bangladesh, almost 97 per cent of tlle pepulation have 
access to drinking water through more than 4 rnillion 
tubewells and regard this source as a sateguard against 
diarrhoeal diseases. However, high arsenic concentrations 
have now been identified in large nurnbers of the wells in 
rural areas. Of 20 000 tubewells tested to date, 19 per cent 
were found to be contarninated by unacceptable levels of 
arsenic (more than 0.05 rng per litre) and 2 200 cases of 
arsenicosis have been identified. The cause of arsenic 
contamination in groundwater has not yet been established 
with certainty but natural geological changes are presumed 
to be the primary cause 

Source: MoHFW 1998 

(ADB 1997). The worst lead contamination in the 
region is in Southeast Asia (ADB 1997). Bangladesh 
and sorne adjacent parts of India suffer from arsenic 
contamination of groundwater (see box). Dioxin 
contamination is becoming an emerging issue in Japan 
(NLA 1997). 

Agrochemical inputs including fertilizers and 
pesticides, and animal wastes from livestock, are a 
growing source of freshwater pollution. Excessive 
levels of nitrates from agricultura! run-off are a majar 
cause of eutrophication throughout the region 
(UNESCAP/ADB 1995). Levels of nutrients, 
particularly phosphorus, remain unacceptably high in 



Australian rivers, lakes and reservoirs 
(Commonwealth of Australia 1996). In New Zealand, 
the increase in dairying and fertilizer use is 
intensifying pollution in shallow lakes, streams and 
groundwater (Smith and others 1993). During the 
1990s, freshwater resources in the Mekong basin 
suffered moderate to severe eutrophication. 
Eutrophication of surface water is also becoming a 
serious problem in Southeast Asia. The regían as a 
whole had more lakes and reservoirs with 
eutrophication problems (54 per cent) than Europe (53 
per cent), Africa (28 per cent), North America (48 per 
cent) and South America (41 per cent) (UNEP 1994). 

Water pollution issues vary greatly. In Southeast 
Asia, the industrial sector is the main source of water 
pollution but untreated domestic wastewater as well 
as chemical residues and animal wastes increasingly 
threaten water quality in most majar rivers. In the 
Mekong basin, organic matter, microbes and toxic 
metals have polluted freshwater bodies, though most 
water quality problems result from natural processes 
(MRC/UNEP 1997a). In Japan, heavy metal and toxic 
chemical pollution has been reduced but surface 
waters are affected by organic pollution (OECD 1994). 
In New Zealand, the number of sewage treatment 
plants grew from 5 to 258 during 1950-96, reducing 
sewage pollution (New Zealand Ministry for the 
Environment 1997). 

Demand for water will increase throughout the 
region into the next century. By 2025, India is 
expected to be water stressed with per capita water 
availability decreased to sorne 800 m3; China will 
reach the water-stress threshold befare 2025 (WMO 
and others 1997). Southeast Asia still has adequate 
supplies to cope with demand over the next decade 
(ASEAN 1997). 

While agriculture will continue to use most water, 
freshwater demand is growing fastest in the urban and 
industrial sectors. As a consequence, a major 
freshwater issue in many countries will be how to 
allocate scarce water resources among competing 
sectors. 

Without better management practices, 
groundwater depletion is likely to be aggravated. At 
present rates of exploitation, for instance, the aquifer 
in Male, Maldives, is expected to be exhausted in the 
next few years (Government of Maldives 1994). In 
Mongolia, groundwater availability will be a main 
concern owing to the scarcity of surface water 
supplies. 
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The future quality of freshwater is one of the most 
pressing environmental problems in many parts of the 
region. Growing populations and water contamination 
from a wide range of sources imply reduced per capita 
availability in the future. The challenge will be to use 
dwindling supplies to satisfy a wide range of demands, 
and to increase national, sub-regional and regional 
cooperation to avoid conflict over the shared use of 
water resources. 

With more coastline than any other region in the 
world (sorne Pacific islands consist of nothing more 
than a coastal zone), the region's rich marine 
resources have for long been central to its 
development. At the turn of the century, many 
countries relied almost exclusively on inland and 
marine fisheries as their sole source of protein and, in 
sorne cases, foreign exchange. In the latter half of the 
century, the rapid expansion of fisheries, coupled with 
population and industrial growth, resulted in increased 
migration to coastal cities and the expansion of coastal 
settlements. Today, about one-quarter of the world's 
75 largest cities are situated along the region's 
coastline. This has resulted in increased domestic and 
industrial effluent, more areas of landfill, increased 
dredging, and the erosion of coastlines and coastal 
habitats. In addition, pollution from upstream, and the 
expansion of aquaculture production at the expense of 
mangrove forests, have further degraded marine and 
coastal resources. 

In many parts of the region, economic 
development has been most active in coastal zones, 
putting enormous pressures on coastal ecosystems. 
For example, during the 1960s, heavy industries 
concentrated along Japanese coastal areas caused 
extreme water pollution, especially in semi-closed 
areas, which damaged fishery resources and resulted 
in red tides GEC 1997). Strict laws and standards 
since the 1970s have successfully improved the 
quality of coastal waters, although eutrophication in 
areas such as Tokyo Bay is still serious despite the 
development of sewage systems. In addition, 
impoverished coastal inhabitants have exploited 
coastal resources with little regard for sustainability 
and this has resulted in the loss of critica! ecosystems. 
Coastal erosion, resulting from increased land 
subsidence from groundwater extraction, and off-shore 
mining of sand and dredging are two other notable 
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problems in sorne places. Long stretches of Australia's 
70 000-km coastline are far from major population 
centres and among the least-polluted places on Earth. 
However, human activities have caused extensive 
losses of saltmarshes, mangroves and seagrass beds, 
particularly near urban areas (Cornmonwealth of 
Australia 1996). 

Marine-based tourism is also increasing. In 
Maldives, for instance, marine-based tourism now 
contributes more than 19 per cent of the country's 
GDP and 30 per cent of government revenue 
(Government of Maldives 1998). It has also caused 
environmental degradation, particularly through the 
construction of hotels, beach clubs and marinas 
involving infilling, dredging and the resuspension of 
contaminated silts. 

The introduction of modern fishing has 
transformed fisheries in the region. Marine fisheries 
production increased by an average of 2.9 per cent a 
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year during 1975-95 (see graph right). By 1990, the 
region accounted for 38 per cent of the world marine 
fish catch and 8 Asia-Pacific countries were among the 
world's top 15 fishing nations. However, by the early 
1990s, traditional marine fish stocks had reached full 
exploitation in many areas (FAO 1991, ASEAN 1997) 
and overfishing was threatening the diversity and 
quantity of fish (UNESCAP/ADB 1995). Stocks that 
have been severely affected include all the assessed 
fish stocks in the Northwestern Pacific off the Asian 
coast and Skipjack tuna and inshore stocks of 
demersal fish off Southeast Asia (FAO/RAPA 1994). In 
Australia, most major seafood species are now fully 
fished and sorne species, including the southern 
bluefin tuna, have been overfished (Commonwealth of 
Australia 1996, BRS 1997). The world's·largest tuna 
fishery, in the Western and Central Pacific, is in 
relatively good health, with the exception of one 
species (the bigeye). 

• 
•• . ,. 

., 
o 



The island states of the South Pacific have so far 
not played a major role in offshore fishery inqustries, 
even in their own EEZs, though a number of prospects 
for them to participate more actively have been 
identified (UNEP 1985). Sorne nations have already 
managed to generate revenue from the licence fees 
charged to foreign commercial fishing companies for 
fishing rights in their EEZs. However, implementation 
and management issues such as surveillance and 
enforcement capacities still need to be addressed. 
More importantly, the levels of harvest and 
ecologically-destructive fishing technologies need to 
be controlled to prevent depletion of fish stocks. 

Aquaculture expansion over the past decade has 
affected many of the region's coastal areas through 
habitat conversion, introduction of exotic species, 
increased use of chemicals (pesticides, antibiotics and 
hormones), and in other ways. In 1992, the region 
provided 87 per cent of global aquaculture produce 
(FAO/RAPA 1994). As already mentioned, aquaculture 
has been a major cause of the destruction of more 
than 3 million ha of Southeast Asia' s mangrove 
forests. In the Mekong basin, mangrove forests have 
also been degraded drastically, both in area and quality, 
particularly in the southern Mekong Delta. In Viet 
Nam, for example, mangrove forests shrank from 
400 000 ha to 252 000 ha between 1950 and 1983 
(MoSTE Viet Nam 1997). The once extensive 
mangrove forests along the coast of Thailand were 
reduced from nearly 368 000 ha in 1961 to 160 000 ha 
in 1996 (OEPP 1998). Substantial areas of mangroves 
have also been lost in South Asia and southern Japan 
(EA 1997). The widespread felling of mangroves has 
reduced coastal protection from cyclones and storm 
surges, increased seawater intrusion and acidified 
surface waters (Lean and others 1990). Indirectly, it 
has also affected commercial demersal fisheries that 
rely on mangroves as nursery areas. 

Aquaculture production will become increasingly 
important since many marine fish stocks have reached 
their maximum exploitative leve!. However, in 
Southeast Asia, with the exception of Cambodia, 
where the cutting of mangroves for charcoal 
production and the conversion of forest to shrimp 
farms are recent and growing concerns (MRC/UNEP 
1997b), the rate of mangrove forest depletion and 
coastal environmental degradation may slow down as a 
result of protective measures (ASEAN 1997). 

Coral reefs have come under similar pressures 
(see map left). In addition to mangroves, excessive 
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land reclamation and coastal development have 
harmed extensive areas of coral reef in the south of 
Japan since 1972 when Okinawa returned 
to Japanese control. At the same 
time, the crown-of-thorns starfish 
has destroyed sorne 90 per cent of 
the reef habitat and prevented reef 
recovery (EA 1997, Mezaki 1988). In 
the Philippines, the combined effects 
of sediments, industrial and domestic pollutants, and 
destructive fishing techniques have damaged sorne 70 
per cent of coral reefs. This has affected local self
sufficiency in many communities since Filipinos derive 
nearly half of their protein from fish (FAO 1993a). 
Reefs in the Mekong basin have been similarly 
affected. Australia has the largest area of coral reefs in 
the world and, by international standards, they are still 
in good condition. However, they are now exposed to 
significant pressures, with those close to population 
centres and tourism activities showing the most signs 
of damage. The Great Barrier Reef is the best-known 
example (see box on page 88). 

Coastal and marine water pollution has increased 
throughout the region, mainly due to direct discharges 
from rivers, increased surface run-off and drainage 
from expanding port areas, oil spills and other 

Marine fish catch 
million tonnes/year 
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contaminants from shipping, and domestic and 
industrial effluent. Offshore mineral exploration and 
production activities are further sources of pollutants. 

Two-thirds of the world's total sediment transport 
to oceans occurs in Southeast Asia (GEMS 1996) -
the combined result of active tectonics, heavy rainfall, 
steep slopes and erodible soils disturbed by unsound 
agricultura! and logging practices. In Malaysia, the 
damage to fisheries from siltation alone exceeds the 
damage caused by bacteria! contamination from 
sewage (FAO 1993b). In addition, Asían rivers are 
generally heavily contaminated with untreated sewage 
and industrial effluent. 

Oil pollution is a significant problem along majar 
shipping routes and an increasing number of accidents 
have occurred in recent years. The open ocean of the 
Sea of Japan/East Sea contains nearly twice as much 
oil as the surface of the Northwestern Pacific Ocean. 
Coastal installations are also a major source. In the 
port of Chittagong in Bangladesh, about 6 000 tonnes 
of crude oil are spilled a year and crude oil residue and 

The Great Barrier Reef 

The Or~ B~mer ~ee tm 1argest sys1ern of cor l nre!s m 
lhti worla ai ~u :iOC.-im 11¡ and ~mpnS8i> ~ 
;aparate •~[$ nd 40 ~,m 1 '11¡p rec.1111 <JlverSlly 
inciudes more than 400 species of coral, 4 000 species of 
motluscs, 1 500 species of fish, 6 spectes of turtles, 35 
species of sea birds arrd 23 species of sea mammals. The 
region is Australia's premier marine tourism destination. 
About two million people visit the reef and its adjacent coast 
annually and the number of visitors is increasing by 10 per 
cent each year. The combined value of tourism and fishing 
on the reef is estimated at US$1 000 million a year. 

The Great Barrier Reef is one of the least-disturbed coral 
reef systems and much of it is still in a relatively good 
condition The main pressures on the reef include: 

• declining water quality in inshore areas, due mainly to 
elevated sediments and nutrients from changes in land use 
in coastal catchments; 

• fishing (particularly trawling of the sea floor and 
overfishing of reef species); 

• coral mortality caused by outbreaks ot the crown-ot
thorns starfish (the causes of which still remain unknown 
but which have damaged nearly 20 per cent of the reefs rn 
the past 30 years); 

• storms; 

• the potential threat of oil and chemical spills, and ballast 
water introductions from shipping; and 

• the etfects of tourism. 

Source: Commonwealth of Australia (1996) 

wastewater effluent from land-based refineries amount 
to about 50 000 tonnes a year (Khan 1993). 

One of the most serious issues is the decline in 
water quality caused by rising levels of nutrients from 
land-based sources. Expansion of intensive 
agricultura! practices has resulted in increased 
agrochemical pollution, particularly in developing 
countries of the region. Fertilizer consumption rose by 
340 per cent over the period 1975-95 (see figure on 
page 78) and pesticide use has increased fourfold since 
1977 (Holmgren 1994). Inorganic nitrogen and 
phosphorus are the major pollutants of China's near
shores seas. In South Asia, shellfish and finfish have 
been contaminated by increasing pesticide pollution. 
Australia's marine waters are generally low in 
nutrients and therefore productivity. However, rising 
levels of nutrients is considered to be one of the most 
serious marine issues. Each year, Australia's sewerage 
systems discharge about 10 000 tonnes of phosphorus 
and 100 000 tonnes of nitrogen, much of which enters 
the sea (Commonwealth of Australia 1996). 

Red tides are caused by phytoplankton blooms 
which deplete oxygen in coastal waters, causing the 
mass death of aquatic organisms. In addition, the algae 
may produce toxins which cause shellfish poisoning 
and present a serious health hazard to consumers. Red 
tides have become a major concern in severa! 
countries, including Philippines (UNESCAP/ADB 
1995), Australia (Hallengraeff 1995), New Zealand, 
Japan (OECD 1994), the Republic of Korea 
(Government of Republic of Korea 1998) and China 
(Zhang and Zou 1997) and seem to be increasing in 
frequency. The repeated blooms of toxic algae that 
have killed marine life and made hundreds of people ill 
are considered the most dramatic development in New 
Zealand's coastal waters since 1990 (Chang 1993, 
Robertson and Murdoch 1998). 

It has been suggested that changes in sea surface 
conditions may have contributed to the spread of toxic 
algae and invasive seaweeds in New Zealand waters 
(Chang 1993, Hawes 1994). Average temperatures in 
the oceans around Australasia are generally rising and 
there is evidence that sea leve! in the sub-region has 
risen about 2 mm a year over the past 50 years (IPCC 
1998). The potential impacts of climate change and 
sea-leve! rise are considered among the greatest 
environmental threats for the island states in the 
region and particularly for the atolls of the South 
Pacific. The predicted changes such as increased 
frequency and severity of tropical cyclones, coastal 



inundation and flooding as well as saltwater 
contamination of drinking water supplies could have 
profound consequences for agriculture, forestry, 
coastal development and human health (IPCC 1998). 

By the year 2000, nearly half the world's coastal 
population (477.3 million people) is expected to be 
housed in urban conglomerations along Asian shores 
(WRI, UNEP and UNDP 1994). It is clear that the 
uncontrolled exploitation of the region's coastal 
resources requires a more effective management 
system, and that there is an urgent need to move from 
information gathering to concrete actions aimed at 
management and problem-solving. 

Í 111 1 1'.• · ; (_ ) (_ 

In the past quarter of a century, atmospheric pollution 
increased significantly in much of the region, largely 
as a result of escalating energy consumption due to 
economic growth and greater use of motor vehicles. 
The use of poor quality fuels with a high sulphur 
content such as coa!, inefficient methods of energy 
production and use, traffic congestion, poor automobile 
and road conditions, leaded fue! and inappropriate 
mining methods have exacerbated the situation. 
Forest fires are also contributing significantly to air 
pollution. Significant health threats also exist from the 
use of low-quality traditional solid fuels, such as wood, 
crop residues and dung, for cooking and heating in 
lower-income urban households and rural areas. 

Per capita commercial energy use more than 
doubled in most parts of the region between 1975 and 
1995 (see graph above right). In 1995, the region 
accounted for 26.8 per cent of the world's commercial 
energy consumption. While global energy consumption 
fell by 1 per cent per year between 1990 and 1993, 
Asia's energy consumption grew by 6.2 per cent a 
year (ADB 1997). Fossil fuels now account for about 
80 per cent of energy generation in the region, with 
coa! accounting for about 40 per cent. The region also 
accounted for about 41 per cent of global coa! 
consumption in 1993 (EIA 1995). 

With the increase in the use of relatively high 
carbon content fuels such as coa! and oil, emissions of 
CO2 also increased fast - at twice the average world 
rate of 2.6 per cent a year during 1975-95 (CDIAC 
1998). Since the 1970s, industrial emissions of CO2 
have grown 60 per cent faster in Asia than anywhere 
else (ADB 1997). China and Japan are the first and 
second largest CO2 emitters respectively in the region 
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(WRI, UNEP, UNDP and WB 1998). However, CO2 
emissions per capita are low, little more than than half 
the world average (see graph below) and only 11.2 per 
cent of the leve! in N¿rth America in 1995. Past land 
clearing has also contributed a significant proportion of 
CO2 emissions in sorne countries. 

Sulphur dioxide emissions in Asia increased from 
11.25 million tonnes of sulphur equivalent in 1970 to 
20 million tonnes in 1986 - at least four times the rate 
of any other region (Hameed and Dignon 1992). 
Nitrogen oxide (NO) emissions from fossil fue! 
combustion increased by about 70 per cent (Hameed 
and Dignon 1992). However, total emissions were 
significantly less than those of North America and 
Europe during the same period. 

Carbon dioxide emissions per capita 
tonnes/year 
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The severity of air pollution varíes considerably 
across Asia. Even major urban areas of Australia, 
where the concentration of air pollutants is generally 
low, occasionally experience levels of pollution that 
exceed air quality goals (Commonwealth of Australia 
1996, NSW EPA 1997). 

Two of Asia's giant economies, China and India, 
rely heavily on coa!. Ninety per cent of China's 18 
million tonnes of SO2 emitted into the atmosphere 
annually come from coa! burning (State Planning 
Commission 1997). Overall, Asian emissions of SO2 
are at least 50 per cent higher than those of North 
America, Africa and Latin America (ADB 1997). Three 
of Asia's 11 megacities (see table opposite) exceed 
WHO guidelines for acceptable SO2 levels (WHO and 
UNEP 1992). 

With increasing SO2 emissions, acidification is an 
emerging issue. The most sensitive areas are in south 
China, the southeast of Thailand, Cambodia and south 
Viet Nam (Hettelingh and others 1995). On the other 
hand, there is no evidence of significant acid 
deposition in Australia, which is not subjected to 
emissions from neighbouring countries and where 
fossil fuels have a low sulphur content 
(Commonwealth of Australia 1996). 

Transportation contributes the largest share of air 
pollutants to the urban environment. The total number 
of registered vehicles in the region in 1996 was about 
127 million, 4.24 per cent more than in the previous 
year (International Road Federation 1997). In Seoul, 
car ownership doubled in a single year between 1991 
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and 1992 (Ministry of Environment, Republic of 
Korea, 1990 and 1995). Lead pollution is a particular 
problem in megacities of Southeast Asia. The 
introduction of unleaded fuels is reducing average lead 
levels, although the rate of decline is slower in Asia 
than elsewhere. 

Ten of Asia's 11 megacities exceed WHO guidelines 
for particulate matter by a factor of at least three (WHO 
and UNEP 1992). Levels of smoke and dust, a major 
cause of respiratory diseases, are generally twice the 
world average and more than five times as high as in 
industrial countries and Latin America (ADB 1997). 
Recent forest fires in Indonesia are a further, notorious 
source of air particulates (see box below). 

Recent studies show that smoke and dust particles 
can significantly damage human health. According to 
WHO estimates, Bangladesh, India, Nepal and 
Indonesia together account for about 40 per cent of 
the global mortality in young children caused by 
pneumonia (WHO 1993). In China, smoke and small 
particles from burning coa! cause more than 50 000 
premature deaths and 400 000 new cases of chronic 
bronchitis a year in 11 of its large cities (World Bank 
1997a). The negative impacts of domestic burning of 
solid fuels are not confined to developing countries. 
Winter air pollution, mostly from coa! and wood
burning fires in prívate homes, is a persistent problern 
in New Zealand (New Zealand Ministry for the 
Environment 1997). 

Sorne countries have managed to gain partial 
control over air quality deterioration. During the past 

Toe lndonesian forest tires that began to bum in September 
1997 in Kalimantan and Sumatra have greatly increased 
pollution levets in Southeast Asia, releasing an estimated 110-
180 million tonnes of C02 to the atmosphere (Bangkok Post, 27 
September 1997). The area affected by both C02 and other air 
pollutants from the tire spread east-west for more than 3 200 
km, covering six Southeast Asian countries and affecting perhaps 
70 million people. Smoke reached as far south as Darwin, 
Australia. Peak levels of particulates in Kuala Lumpur, Singapore, 
and many lndonesian cities exceeded 6 000 µg/m3 (World Bank 
1997b). The air pollution index (API), which is a measure of 
S02, N02, CO, ozone and dust particles, reached a critica! level 
of 288 µg/m3 on 26 September 1997 in Betong district in 
Southern Thailand. In the Malaysian state of Sarawak, the API 
hit a record 839 µg/m3 on 23 September 1997. Levels of 
100-200 µg/m3 are considered 'unhealthy'; levels of more than 
300 are equivalen! to smoking 80 cigarettes a day and are 
'hazardous'. 



two decades, Japan successfully reduced emissions of 
SO2, NOx and CO through technological innovation, 
institutional development, and cooperation by ali 
levels of government and industry. SO2 emissions, for 
instance, decreased nearly 40 per cent between 197 4 
and 1987 (WRI, UNEP and UNDP 1992). Similar air 
pollution problems in the Republic of Korea have been 
reduced since the 1980s by increasing the use of low
sulphur oíl and liquified natural gas (Government of 
Republic of Korea 1998). 

Demand for primary energy in Asia is expected to 
double every 12 years while the world average is 
every 28 years. High carbon-content fuels are likely to 
continue to dominate the region's energy market. Coa! 
will remain the fue! of choice throughout much of the 
region, because of its abundance and easy availability, 
especially in China, India and Mongolia, and demand is 
projected to increase by 6.5 per cent a year (World 
Bank 1997c). 

By the year 2000, SO2 emíssions from coa! burning 
in Asia are expected to surpass the emíssions of North 
America and Europe combined (World Bank 1997a) 
and, if current trends in economic development 
contínue without effective SO2 control measures, will 
more than triple within the next 12 years. This is 
likely to result in a significant increase in acid 
deposition problems, especially within East Asia. The 
Korean península will be seriously affected by cross
border acid rain. Mongolia may receive acid rain from 
its north-western border with Russia. In addition, 
urban air pollution will be aggravated by increasing 
emissions from transport. A study of N epa!, for 
instance, estimates that total emissions will increase 
fivefold by 2013, about two-thirds of which are likely 
to come from the transport sector (Shrestha and 
others 1996). 

While the region's contribution to the greenhouse 
effect and total world emissíons of atmospheric 
pollutants are currently limíted, both are increasing 
fast. Air quality is proving detrimental to human 
health in many parts of the region. These trends are 
likely to continue. 

l: rhan are as 

Levels of urbanization in the region are relatively low. 
Sorne 23.6 per cent of Asians lived in urban areas in 
1975, increasing to 34 per cent in 1995 - less than half 
the values found in North America, Europe and Latín 
America. However, with rapid economic development, 
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Air quality in 11 megacities 

City S02 SPM Lead co 
Bangkok • ... •• • 
Beijing ••• • •• • • 
Calcutta • ••• • •· 
Delhi • • •• • • 
Jakarta • • •• •• • • 
Karachi • ••• • •• • 
Manila • • •• •• • 
Mumbai • ••• • • 
Seoul ••• ... • • 
Shanghai •• ••• • • 
Tokyo • • • • 
... Serious problem. WHO guidelines exceeded by more !han 100 per cent 
.. Moderate to heavy pollution. WHO guidelines exceeded by up to 100 per cent 
• Low pollution. WHO guidelines are normally me! or may be exceeded from time to time 

by a small amount 

Source: WHO and UNEP 1992 

particularly over the past thirty years, urban 
populations have increased fast with most of the urban 
population concentrated in a few cities. The impacts of 
rapid urbanization include encroachment on 
agricultura! and forest lands, urban air and water 
pollution (and associated diseases), unavailability of 
safe drinking water and the overexploitation of 
groundwater causing urban land settlement and 
subsidence, seawater intrusiori, increasing traffic 
congestion, noise pollution and signifícant increases in 
solid municipal and industrial wastes. 

Asia's urban population was slightly more than 
1067 míllion in 1995 (see bar chart on page 92), having 
grown at an average annual rate of 3.2 per cent during 
1990-95, compared with just 0.8 per cent growth in 
rural populations. Of the 369 cities in the world with 
more than 750 000 residents, 160 are in Asia and the 
Pacifíc, compared to 79 in Europe, 64 in North 
America, 35 in Africa and 31 in South America. In 
1994, 9 of the world's 14 largest urban centres 
(megacities with more than 10 million residents) were 
in the Asia-Pacifíc region, including the largest, Tokyo. 

Over the past decade, urban growth rates ranged 
from 0.4 per cent in Japan to 7.5 per cent in 
Afghanistan (United Nations Population Division 
1997). India and Pakistan are home to the largest and 
fastest growing cities in the sub-region; Karachí and 
Mumbai are growing at 4.2 per cent per annum, 
followed by Delhi at 3.8 per cent per annum. 

The urban population in Southeast Asia tends to 

l 
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be concentrated in the highly industrialized capitals 
(ASEAN 1997). Sorne capitals grew at a phenomenal 
speed: Jakarta, for example, grew to 8 million 
residents in 15 years, one-tenth the time it took New 
York City to reach the same population (UNESCAP/ 
ADB 1995). Urban growth rates in the sub-region may 
now be down to 3.5 per cent (ASEAN 1997). 

In East Asia, China was one of the first countries 
to establish large cities. In Japan, 50.3 per cent of the 
total population lived in urban areas by 1950, 
increasing to 78 per cent in 1996 (World Bank 1998). 
In Mongolia, the urban population grew from 21 per 
cent in 1956 to 54 per cent by 1994, with 27.5 per cent 
of the Mongolian population concentrated in the 
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capital city, Ulaanbaatar (State Statistical Office of 
Mongolia 1996). In the Republic of Korea, Seoul's 
population increased tenfold during 1950-90 and now 
contains more than one-quarter of the country's total 
population. China's urban population rose from 192 
million to 377 million between 1980 and 1996, making 
it the country with the highest total urban population 
in the world (World Bank 1998). The most 
phenomenal increase in city dwellers occurred in the 
Democratic People's Republic of Korea after the end 
of the Korean War (1950-53); the urban population 
increased from 17.7 per cent in 1953 to 61.2 per cent 
in 1995 (United Nations Population Division 1997)). 

Slums are growing in many cities. In Colombo, for 
instance, sorne 50 per cent of the population resides in 
slums and squatter areas (Government of Sri Lanka 
1994) whilst a similar percentage applies to the entire 

urban populations in Indonesia and Bangladesh. The 
Republic of Korea is an exception with a remarkably 
low proportion of about 1 per cent (UNESCAP 1993). 

Except in a few countries, including Mongolia 
(MNE 1996) and the Pacific Island states, traffic 
congestion is another serious problem, causing air 
pollution and extending travel times, thereby affecting 
human health and incurring economic losses through 
delays. 

Growing populations have frequently outpaced the 
development of urban infrastructure. Access to safe 
drinking water in urban areas ranges from 35 per cent 
in Indonesia to 66 per cent in Nepal to 100 per cent in 
Maldives and Singapore (ASEAN 1997, WRI, UNEP, 
UNDP and WB 1996, and Government of Maldives 
1998). Access to sanitation ranges from 62 per cent in 
Pakistan to 100 per cent in Maldives (WRI, UNEP, 
UNDP and WB 1996, Government of Maldives 1998, 
ASEAN 1997). In China, more than 300 cities have 
experienced water shortages (State Planning 
Commission 1995) and only 20 per cent of urban 
sewage receives concentrated treatment (State 
Statistical Bureau 1997). In the face of intensifying 
urbanization, Cambodia and the Lao People's 
Democratic Republic have particularly severe 
problems with limited infrastructure and resources 
(MRC/UNEP 1997a). 

Sorne parts of East Asia provide a good leve! of 
services to urban residents. For instance ali urban 
pupulations in Japan have access to health care, safe 
water and sanitation (World Bank 1997a). 

Ali urban areas in Australia and New Zealand have 
adequate transport infrastructure, sewerage systems, 
stormwater drainage systems, piped water, electricity 
and waste disposal services, but in recent years these 
have come under strain - especially in the largest 
cities (Commonwealth of Australia 1996). For 
example, Auckland has experienced water shortages, 
floods and power cuts (New Zealand Ministry for the 
Environment 1997). 

There are approximately 270 000 indigenous 
Australians. They comprise about 18 per cent of 
Aü.stralians living in remote settlements but less than 
2 per cent of those living in cities. The quality of 
drinking water in remote communities is generally 
poorer than in metropolitan areas, reflecting poor 
water treatment and poor source-water quality and 
availability. On almost every health measure, 
indigenous Australians suffer poorer health than other 
Australians; death rates, for example, are two to four 



times those of the total Australian population 
(Commonwealth of Australia 1996). 

The total waste generated in the region amounts 
to 2 600 million tonnes a year, of which solid waste 
accounts for 700 million tonnes and industrial 
activities generate 1 900 million tonnes 
(UNESCAP/ADB 1995). The East Asia sub-region 
generated 46 per cent (327 million tonnes) of the 
region's total municipal solid waste in 1992; this 
proportion is projected to increase to 60 per cent by 
2010 (UNESCAP/ADB 1995). The Republic of Korea 
produced a 50 per cent increase in industrial waste in 
the period 1991-95 alone (Government of Republic of 
Korea 1998). In New Zealand, many of the country's 
estimated 7 800 contaminated sites are in urban 
industrial areas (New Zealand Ministry for the 
Environment 1997). 

A large percentage of industrial wastes in 
Southeast Asia, including hazardous chemicals, are 
discharged without treatment. These wastes affect not 
only the health of workers who handle them but also 
residents living near factories. However, many 
countries now have effective legislation for the safe 
handling, treatment and disposal of these substances 
(ASEAN 1997). 

Many urban waste disposal systems are 
inadequate. Disposal of untreated wastewater is 
spreading water-borne diseases and damaging marine 
and aquatic life. In response, investment in domestic 
wastewater treatment systems has been accelerated in 
many Southeast Asian countries, including Malaysia. 
High rates of urbanization in the island states of the 
South Pacific has also resulted in serious waste 
management and pollution problems, particularly with 
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respect to their impacts on groundwater resources. 
Environmentally-safe disposal of solid waste and 
sewage is a major concern for the island states of the 
region where land and therefore available disposal 
sites are limited and sewerage systems are lacking. 

In most countries, the urban population is likely to 
grow threefold in the next 40 years (UNESCAP/ADB 
1995). China alone is expected to have 832 million 
urban residents by 2025. 

As urban areas, especially megacities, expand 
further, increases in traffic congestion, water and air 
pollution, and slums and squatters settlements can be 
expected. Most large Asian cities already face an acute 
shortage of safe drinking water and a fivefold increase 
in demand is anticipated within the next 40 years 
(UNESCAP/ADB 1995). Public expenditure on water 
and sanitation is around one per cent of GDP for most 
countries of the region, and is likely to rise. 

In East Asia, many governments are attempting to 
reduce the growth of their primary cities by curbing 
rural-urban migration. A new trend for Chinese cities 
is represented by Dalian, Zhuhai and Xiamen, 
Zhangjiagang, Shenzhen and Weihai, the 
Environmental Star Cities, where great efforts are 
being made to emphasize urban environmental 
planning and pollution prevention amid economic 
development (SEPA 1998). 

Urbanization is one of the most significant issues 
facing Asia and the Pacific. How to <leal with 
increasing amounts of urban and industrial waste is a 
major concern for most of the region. While the 
proportion of people living in urban centres is still 
lower than that in developed countries, it is rising 
rapidly, and is focused on a few urban centres. 
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KE'Y ACT 

There have been important improvements in sorne, though 
not ali, environmental parameters in Western Europe. In the 
other sub-regions, political change has resulted in sharp 
though probably temporary reductions in industrial activity, 
reducing many environmental pressures. 

• GDP per capita in Western Europe countries is typically 
ten times higher !han in the rest of the region. 

• In Western Europe, sulphur dioxide emissions tell by 
more than one-half during 1980-95 but the sub-region still 
produces nearly 15 per cent of global C02 emissions. ' 

• Forest area in Western and Central Europe has grown by 
more than 1 O per cent since the 1960s - but nearly 60 per 
cent of forests are seriously or moderately damaged by 
acidification, pollution, drought or forest tires. 

• In many countries in the region, half the known 
vertebrate species are under threat. 

• One of the most serious forms of river pollution is high 
concentrations of nutrients, causing eutrophication in the 
lakes and seas into which they discharge. 

• Most stocks of commercially exploited fish in the North 
Sea are in a serious condition - the North Sea fishing fleet 
needs to be reduced by 40 per cent to match fish resources. 

Road transport is now the main source of urban air 
pollution. 

Of the ten countries in the world with the highest S02 
emissions per capita, seven are in Central Europe, one in 
Eastern Europe and two in North America. 

• About 60 per cent of large cities in the region are 
overexploiting their groundwater resources. 

• As of 1 January 1999, 360 cities had joined the 
European Sustainable Cities and Towns campaign. 

The late 20th century has been yet another dramatic 
period in Europe's turbulent history. Until the late 
1980s, the region was marked by sharp political and 
socio-economic divisions between market economies 
in the west and centrally-planned economies in the 
rest of the region, with very limited cooperation and 
often deep conflict between east and west. 

In Western Europe, the material standard of living 
has improved steadily since 1945, along with growing 
agricultura! and industrial production. Signs of severe 
environmental degradation became increasingly 
obvious during the 1960s and 1970s, and most 
countries responded by developing environmental 
policies - initially directed at local and regional air 
and water pollution problems. These policies, in 
combination with factors such as the relatively high 
price of energy during the oil crisis years, have 
improved the situation - for example sulphur dioxide 
emissions fell by more than one-half between 1980 
and 1995 (EMEP/MSC 1998). But there has been less 
progress in other areas: for example, Western Europe 
is responsible for nearly 14 per cent of the world's 
carbon dioxide emissions (CDIAC 1998). 

Development under the centrally-planned 
economies in Central and Eastern Europe and Central 
Asia was understood mainly in terms of growth of 
physical production (especially in the industry and 
energy sectors) and this resulted in the severe 
exploitation of renewable and non-renewable 
resources. Heavy industry, resource extraction, 



energy production and the military sector were ali 
associated with high levels of environmental pollution. 
Extreme specialization was an important element of 
central planning, resulting in a relatively large demand 
for transport which increased environmental pressures 
in sorne areas. But there were also sorne positive 
elements for the environment: the wide use of public 
transport rather than prívate cars, strong state 
systems of nature protection, re-usable packaging for 
foodstuffs, sorne sustainable farming and forestry 
practices, and the separate collection of garbage for 
recycling in sorne countries. High educational levels 
were also a positive force. 

One of the most influential changes during the 
past decade has been the increase in European 
integration. At the same time, the European Union is 
expanding, and trade between countries within the 
region is also growing. Sorne changes, such as the 
harmonization of Central and Eastern European 
legislation to European Union law and a possible shift 
from medium-distance air travel to high-speed trains, 
may be beneficia!; others, such as increasing car use, 
are more likely to be harmful to the environment. 

Although European integration is generally 
regarded as a positive development, it may threaten 
the environment in severa! ways. The desire of people 
in the transition countries, especially the young, to 
attain the living standards and consumption levels of 
Western countries, with pressures to develop the 
economy first and solve environmental problems later, 
may have serious repercussions. And 'blindly' adapting 
to Western resource management techniques may well 
result in the loss of traditional, more sustainable 
approaches that still exist in sorne parts of Central and 
Eastern Europe and Central Asia. 

Social and economic background 

The population of Europe and Central Asia is now 
about 872 million (United Nations Population Division 
1997) - double that at the beginning of the century. 
Population growth has declined in ali sub-regions (see 
graph above) but relatively high consumption patterns 
mean that even a slow population growth increases 
pressure on the environment. In addition, the average 
size of households is becoming smaller, resulting in 
greater per capita resource use (EEA 1998a). 

Central Asia has a higher rate of population growth 
than the other sub-regions due to high fertility rates. 
Providing adequate working and living conditions for 
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this growing population in a sustainable way may be a 
major development challenge for this region in the 
future. The migration of hundreds of thousands of 
people within Eastern Europe and Central Asia has 
created a number of environment-related problems in 
recipient countries (IOM 1998). 
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The spread of incomes across the region reported 
in GE0-1 is still present. GDP per capita in Western 
European countries is up to ten times higher than in 
the rest of the region (see graph). 

The economies of Western Europe have recovered 
from the recession of the early 1990s and are 
currently growing at around 2.5 per cent per year. An 
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important factor has been the realization of the Single 
Market. Unemployment, however, is still relatively 
high and between 1990 and 1995 grew from 7.8 to 10.2 
per cent (UNECE 1996). All Western European 
countries are currently experiencing relatively rapid 
growth in the service sector. Although this could 
result in less environmental pressure than similar 
growth dominated by industrial activities, the effect 
may be smaller than expected due to the significant 
pressures related to transport and tourism. Moreover, 
a service economy based on increased imports of 
agricultura! and industrial products from other parts of 
the world simply shifts environmental pressures to 
other regions. 

In Eastern Europe and Central Asia, GDP fell by 
sorne 40 per cent as a result of the economic collapse of 
around 1990. In combination with high inflation rates, 
this led to a dramatic increase in poverty levels, 
especially among the older generation and people living 
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in the older industrial regions. Many countries in 
Central Europe (where GDP/capita fell by only sorne 7 
per cent during 1990-95) seem to be beginning to 
resolve sorne of their political and institutional 
problems, with economic growth resulting from price 
liberalization, privr1tization, the reform of tax, legal and 
financia! systems, and international trade. Most 
countries in Eastern Europe and Central Asia are still 
experiencing significant economic problems, although 
there are indications of economic recovery in sorne 
countries (World Bank 1996, EBRD 1996 and 1997). 
The share of the services sector in GDP is increasing 
throughout the region (see bar chart left), mostly due to 
the decline in the industrial sector, which traditionally 
played a large role in total economic activity. 

A further striking difference between Western 
Europe and the rest of the region is in life expectancy. 
Contributory factors to the generally poorer overall 
health of the population in Central and Eastern Europe 
are thought to include the socio-economic situation, 
lifestyle (including smoking and diet), medica! care 
and environmental factors such as urban pollution and 
drinking water quality. During the past five years, the 
health situation in Eastern Europe has worsened (see 
graph), most markedly with a significant drop in life 
expectancy for men. Life expectancy in Central Asia 
appears to be improving - probably due to more effort 
being devoted to medica! care after independence 
(World Bank 1997 and United Nations Population 
Division 1996). 

Driving forces 
1 

The European Environment Agency's recent report on 
the pan-European region: Europe's Environment: the 
Second Assessment (EEA 1998a) concludes that 
industry, transport, energy and agriculture are the key 
sectoral driving forces that impact on Europe's 
environment. In addition, tourism is playing an 
increasing role - unless properly managed, it can 
impose a substantial burden on fragile ecosystems, 
wildlife habitats and coastal regions. 

The relative contribution of industry to many 
environmental problems, while still very important, 
has decreased over the past decade. In Western 
Europe, emissions of pollutants to air and water are 
falling as environmental objectives are increasingly 
integrated into decision making. In the other sub
regions, a considerable decrease in environmental 
pressures has resulted from the drop in industrial 
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activity, especially in old, energy-intensive, heavy 
industries. Many highly polluting industrial plants, 
however, are still operating. 

1995 

Transport plays an important role in climate 
change, acidification, summer smog and urban 
environmental problems. Throughout the region, the 
environmental impact of transport is increasing as 
technology and environmental policy are failing to 
keep up with the pace of growth. In Western Europe, 
for example, total mobility increased by about 3.6 per 
cent per year between 1985 and 1995 but fue! 
efficiency improved at only about 1 per cent a year 
(Schipper and others 1993, CE 1997). Sorne 
underlying factors are that prívate car use is growing 
at the expense of public transport, cars are getting 
larger, and there are fewer people per car. Air travel in 
Western Europe is growing more rapidly than any 
other transport mode (82 per cent in 10 years). In 
Western Europe, most goods are moved by road. In 
Central and Eastern Europe, raíl transport has been 
more important but the transport of goods by road is 
growing (see graphs above). Similar trends are found 
for passenger travel. In Central and Eastern Europe 
and Central Asia, there has been a rapid expansion of 
the car fleet over the past few years; in the Baltic 
States, for instance, car ownership increased from 118 
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cars to around 150 cars per 1000 of population 
between 1989 and 1993 (IEA 1996). 

1995 

The rapid growth in passenger and freight traffic is 
partly a consequence of rapid integration processes 
but the related growth of environmental pollution, 
noise and health problems makes a timely transition to 
more sustainable transportation and settlement 
patterns imperative. 

Energy use is a basic driving force behind severa! 
environmental problems such as climate change, 
acidification and pollution by heavy metals and 
particulates. Transport of oil and gas can result in 
spills and leakages. Other energy sources such as 
hydropower and nuclear power can also cause 
significant environmental impacts. 

In Western Europe, energy use grew relatively 
slowly in the early 1990s as a result of economic 
recession but is now increasing more rapidly as GDP 
grows by 2 to 3 per cent per year while energy 
efficiency is only improving by about 1 per cent per 
year (EEA 1998a). Relatively low energy prices have 
provided only limited stimulus for energy efficiency 
improvement. In Central and Eastern Europe and 
Central Asia, energy use has fallen significantly as a 
result of restructuring but is expected to rise again as 
economic recovery takes off (see graph on page 102). 
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Considerable scope exists for improvement in energy 
efficiency throughout the region, especially in Eastern 
Europe and Central Asia. 

Important changes are taking place with regard to 
agriculture. In Western Europe, agricultura! subsidies 
have been significantly reduced and policies are 
beginning to direct more attention to environmental 
requirements and the need for more sustainable 
agriculture. Environmental considerations, however, 
have yet to be fully integrated with the Common 
Agricultura! Policy (CAP) of the European Union. 

In most of the rest of the region, agriculture has 
been based on large-scale farming associated with 
negative environmental effects such as wind erosion in 
Central Asia and nitrate pollution in Central and 
Eastern Europe. Economic recession has resulted in 
major reductions in agricultura! inputs such as 
fertilizers, with corresponding environmental benefits. 
In sorne areas, farmers are now beginning to 
concentrate more on improving quality than on 
maximizing production (Bouma and others 1998). New 
techniques aimed at increasing productivity may, 
however, result in similar environmental pressures to 
those experienced in Western Europe. 

Land and food ¡ 
Western and Central Europe today contain virtually no 
untouched natural areas. In these sub-regions, about 
one-third of the land is forested, coverage ranging 
from about 6 per cent in Ireland to 66 per cent in 
Finland (EEA 1995). During this century, agricultura! 
yields in Western Europe have increased substantially 
as a result of intensification, decreasing the total area 
needed for agricultura! purposes. As a result, the total 

forest area is now slightly larger than it was a hundred 
years ago. In many countries subsidies for 
afforestation, which are aimed primarily at increasing 
timber production, also have environmental and social 
aims. Most forest expansion, however, has been on 
poorer land. 

In Central and Eastern Europe and in Central Asia, 
agriculture was dominated by large-scale collective 
farming for much of the century. There has also been a 
decline in the area of agricultura! land in Central 
Europe since around 1990. Significant changes in land 
use may be taking place on marginal land where many 
areas, small and large, are being abandoned (Bouma 
and others 1998). 

In Eastern Europe, almost half the land area is still 
covered by forests - and, with about a further 20 per 
cent covered by natural grasslands, about 70 per cent 
of the total can be regarded as non-domesticated. 
However, over the century almost 10 per cent of this 
area has been converted into cropland or pasture land 
(Klein Goldewijk and Battjes 1997). 

Throughout most of the region, the dominant 
pressures on land use are from agriculture and 
forestry, although urbanization, transport and tourism, 
with their associated infrastructures, are becoming 
increasingly important. 

During the first half of the century, Central Europe 
and the former Soviet Union were major food 
exporters while most Western European countries 
were importers. The practice of subsidizing 
agricultura! prices in Western Europe began after 
World War II. The CAP of the EEC was aimed mainly 
at increasing agricultura! productivity in order to 
achieve self-sufficiency in food, providing a fair and 
stable income for farmers, and reasonable prices for 
consumers. While achieving these objectives, 
however, the CAP increased pressure on land 
resources and produced large food surpluses. 
Intensive agriculture, with its high input of fertilizers 
and pesticides, jeopardized soil and water resources as 
well as natural and semi-natural habitats (Mannion 
1995). 

In Eastern Europe and Central Asia, collective 
agriculture was also heavily subsidized but was unable 
to provide adequate supplies of food. Climatic 
variations led to large fluctuations in yields. Poor 
facilities for food storage and distribution led to large 
losses. Many attempts to extend the area under 
cultivation caused extensive ecological destruction. 
For example, in the rnid-1950s, vast areas of natural 



grassland (dry steppes) in northern Kazakhstan were 
ploughed up and later suffered from severe wind 
erosion (State Committee of Kazakhstan 1993). 

In Central Europe, per capita faod production was 
higher than in the farmer Soviet Union but the impact 
of heavy machinery and the widespread use of 
chemicals and fertilizers contributed to the 
degradation of soil structure, soil erosion and 
acidification. By the mid-1980s in Hungary, far 
example, about 50 per cent of farmland was affected 
by acidification and 17 per cent by severe soil erosion 
(Government of the Hungarian Republic 1991). 

There have been majar developments in 
agriculture throughout the region during the past few 
years. Majar refarm of the CAP started in 1992, with 
measures designed to compensate farmers far using 
less intensive farming methods (converting arable 
land to meadows and pastures, preserving habitats and 
biodiversity, afforestation and long-term set-aside) and 
to promote organic agriculture (EEA 1995). Increasing 
production is no longer the prime requirement, and 
subsidies are gradually being replaced by direct 
payments far the implementation of the new policies. 
However, environmental considerations are still only a 
small part of the CAP (EEA 1998a). 

The pressure on land resources in Central and 
Eastern Europe and Central Asia has also started to 
decrease but far different reasons. The collapse of 
centrally-planned economies and the ending of state 
subsidies to large collective farms were among the 
major reasons far a sharp decrease in the use of 
agricultura! chemicals, the abandonment of large 
irrigation projects, falling livestock numbers and a 
general reduction in agricultura! land, all of which 
resulted in a sharp decline in agricultura! production. 

While sorne of these developments are 
encouraging from the point of view of a shift to more 
sustainable patterns of land use, there are a number of 
other areas of concern. 

Soil erosion has always been a serious problem, 
particularly in the Mediterranean region, including 
Turkey. Of Europe's total land area (from the Atlantic to 
the Urals), 12 per cent is affected by water erosion and 4 
per cent by wind erosion, generally as a result of 
unsustainable agricultura! practices (UNEP/ISRIC 1991). 

Salinization and waterlogging are serious 
problems, especially in areas where large but poorly
managed irrigation systems were constructed. Large
scale irrigation projects in Eastern Europe and Central 
Asia have resulted in soil pollution from excessive 
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fertilizer and pesticide use, salinization, and especially 
waterlogging due to high percolation of water from 
unprotected channel beds (State Committee of 
Turkmenistan on Statistics, 1994). Land in the Aral 
Sea basin has suffered particularly severe degradation 
as a result of such unsustainable projects. 

Pollution of land by excessive use of fertilizers and 
pesticides and by contaminants such as heavy metals, 
persistent organic pollutants and artificial 
radionuclides is widespread. Many of these pollutants 
end up in surface and groundwater but they can also 
be taken up directly by crops and affect soil structure. 
Heavy metal pollution of soils around urban centres 
also poses health problems far city dwellers who may 
have their recreational activities and gardens near 
those sites, often even growing their own faod in 
suburban vegetable gardens. 

The declining use of fertilizers 

Kazakhstan is a good example of how changes in 
agricultural organization have led to declining use of 
agricultural inputs in Central Asia . In 1995 only 386 state 
farms remained out of an original 764, while use of mineral 
fertilizers was only 16 per cent of the 1993 level , and the 
area to which mineral fertilizers were applied diminished to 
jusi 9 per cent of 1993 levels (Ministry of Ecology and 
Bioresources of Kazakhstan 1996). 

Similar changes are taking place in Central Europe. 
Fertilizer use in Albania fe ll from 176 to jusi 26 kg/ha 
between 1990 and 1994. In Poland the figu res were 235 
kg/ha in 1985 and 100 kg/ha in 1994. In the Czech 
Republic (perhaps one of the most successful transition 
economies) fertilizer use fell from 346 kg/ha in 1985 to 107 
in 1994 (FAOSTAT 1997). 

1990 1995 

Fertilizer use has 
fallen in ali sub
regions but most 

markedly in 
Central and 

Eastern Europe 
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Soil acidification has been a problem mainly in 
Western and Central Europe. Emissions of acidifying 
compounds have been reduced significantly in recent 
years but critica! loads for acidification are still being 
exceeded in more than 10 per cent of the land area of 
Western and Central Europe (RIVM/CCE 1998). In 
Eastern Europe, acidification is concentrated in 
specific areas. For example, emissions from power 
plants and metallurgical plants in Norilsk (Central 
Siberia) affect taiga and tundra ecosystems for many 
kilometres around the plants. The sensitivity of 
terrestrial ecosystems to acidifying deposition is 
relatively high in most of Siberia, especially in the 
western part. Specific areas with high deposition of 
acidifying compounds can also be found in Central 
Asia but in general the soil there is much less 
vulnerable to acidification. 

More than 300 000 contaminated sites have been 
identified in Western Europe (EEA 1998a). It is 
generally assumed that there are numerous 
contaminated sites in Central and Eastern Europe and 
Central Asia, including many hundreds of abandoned 
military bases with high levels of soil contamination, 
mainly with oíl products, heavy metals and sometimes 
radioactive compounds, but a comprehensive survey is 
still lacking. Large areas of land in the Russian 
federation, Ukraine and especially Belarus were 
affected by radioactive fallout from the Chernobyl 
nuclear disaster in 1986, with serious consequences 
for food production as well as health, and there are 
continuing restr~ctions on access in sorne areas around 
the plant. 

Oil pollution has affected large areas in West 
Siberia, mainly because of oíl and gas extraction, and 
along the Caspian shores in Azerbaijan and 
Kazakhstan. Oil leaks are a major problem with more 
than 23 000 leakages from pipelines alone in 1996, 
mainly as a result of corrosion (State Committee of 
the Russian Federation on Environmental Protection 
1997). Ageing of the oíl pipeline infrastructure linking 
Siberia with Europe poses a threat of further soil 
pollution and the frequency of accidents can be 
expected to increase. 

Over the next ten years, implementation of the 
new CAP in Western Europe and falling subsidies in 
Central and Eastern Europe and Central Asia are 
likely to reduce pressure on agricultura! land. In the 
West, the arable area will probably continue to 
decrease, with remaining fields becoming increasingly 
productive, a gradual restoration and interlinking of 

the small remaining areas of natural habitat, and 
further reforestation. 

Agriculture in the Central European countries 
seeking to join the European Union will face intense 
competition which may result in a decrease in the 
number of farms and thus reduce pressure on land 
resources. At the same time, as the economic situation 
improves, with more use of private cars and demand 
for one-family houses on individual plots, growing 
suburbanization may result in an increase in demand 
for land and a decrease in prime agricultura! land. 

In Eastern Europe and Central Asia, long-lasting 
environmental disasters will continue to affect land 
use, and the Ara! Sea will probably continue to shrink, 
with serious consequences for agricultura! production 
in the basin. 

Forests 

Most of the indigenous forests in Europe and Central 
Asia, in particular in Western and Central Europe, 
disappeared long ago as a result of human activities. In 
Western Europe, for instance, only about 1 per cent of 
the forest area is original forest. However, large areas 
of natural temperate forest can still be found in sorne 
of the Nordic and Baltic countries and in parts of the 
Russian Federation. 

Over the past century, the total forested area 
within the region declined from 45 to 42 per cent, 
mainly as a result of deforestation in Easlern Europe 
(Klein Goldewijk and Battjes 1997). In contrast, the 
area covered by forest in Western and Central Europe 
grew as a result of major reforestation programmes. In 
sorne countries, these programmes achieved 
impressive results - Hungary, for example, has 
increased its forest area by 0.6 million hectares over 
the past 50 years (Ministry for Environment and 
Regional Policy of Hungary 1994) and Ukraine 
increased its forested area by 1.5 million hectares or 
21 per cent over the past 30 years (Ministry of Nature 
Protection of Ukraine 1994). 

The total forest area in Western and Central 
Europe has grown by more than 10 per cent since the 
1960s as a result of replanting and the natural 
regeneration of marginal areas (EEA 1995). More 
recently, between 1990 and 1995, the total forest area 
in Europe grew very marginally (see bar chart 
opposite); the increase during this period was more 
than 10 per cent in Armenia, Greece, Ireland, 
Kazakhstan and Uzbekistan, where large-scale 



plantation projects were carried out. Only 3 out of the 
54 countries in the region as a whole lost forest area 
in this period, and even these losses were insignificant 
(FAOSTAT 1997). 

Intensive forestry, as generally practised in 
Western Europe, cannot provide the same biodiversity 
as natural forests. The use of fast-growing species, 
especially in the Nordic countries, has somewhat 
relieved the pressure on existing forests. But this has 
led to the loss of a vast number of species which used 
to inhabit indigenous forests but cannot survive in 
monoculture plantations. Forestry practice in the 
Baltic States and many other parts of Central and 
Eastern Europe and Central Asia has remained 
relatively small-scale and less technologically 
advanced than in Western Europe. This has been 
highly beneficia! for the preservation of species 
diversity. On the other hand, there has been large
scale clear cutting of the remaining indigenous forests, 
especially in Siberia. Ali in ali, there is little diversity 
in European forests today, with just a few species 
dominating, including Pinus sylvestris (24 per cent) and 
Picea abies (23 per cent) (EEA 1995). 

The increasing globalization of world markets, with 
more forest products at competitive prices appearing 
from other parts of the globe, may help to conserve 
Western European forests (FAO 1997a). While the 
objectives of forest management in Europe are 
changing towards sustainable management as a central 
goal, rather than the more traditional objective of 
sustainable yield, most forest areas are still under the 
type of management that takes little account of 
general biodiversity concerns (EEA 1998a). 

In many of the transition countries, forestry 
agencies and policies are rapidly being re-structured 
as land privatization creates large numbers of prívate 
forest owners. However, there is little certainty about 
the long-term environmental implications of the 
privatization of forest land and its effects on 
biodiversity and land use (FAO 1997a). Sorne 
countries, such as Belarus, the Russian Federation and 
Ukraine are reluctant to privatize forest lands. 

In the Russian Federation, the decline in timber 
production is linked with the general decline of 
industry and a sharp decrease in timber supplies to 
the former Soviet republics. There has been severe 
over-harvesting in sorne areas, for example in Siberia, 
which is near the huge timber markets that exist in 
sorne far eastern countries. In sorne Eastern European 
and Central Asían countries, military conflicts, 
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economic blockades (Ministry of Nature Protection of 
the Republic of Armenia 1993) and rural poverty 
(which results in large demands for wood as a primary 
source of energy, Guseinova 1997) have caused local 
deforestation. In sorne areas, the removal of tree cover 
on steep mountain slopes has triggered erosion and 
contributed to avalanche damage in winter (UNDP 
1995). 

Forests throughout much of the region are affected 
by air pollution, pest outbreaks, drought and fires. In 
most of Europe but particularly in Central Europe where 
air pollution is highest, crown condition during the past 
decade has been declining, with a quarter of the trees 
examined being defoliated by more than 25 per cent. 
While forest damage has developed less drastically than 
feared in the early 1980s, there is severe and in sorne 
cases catastrophic damage in sorne places. About 60 per 
cent of total forests in Western and Central Europe are 
either seriously or moderately damaged. The reduced 
vitality of forests probably has severa! different causes, 
either separately or in combination, including 
acidification, other pollutants, drought and forest fires. In 
sorne areas and in different species and age groups, 
however, there has been sorne improvement in forest 
condition, which is interpreted as a response to 
improvements in air quality (EC/UNECE 1997). 

Few specific data are available on forest health in 
large parts of Eastern Europe and Central Asia but 
vast areas of forest around industrial centres are 
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known to be affected by acidification (RIVM/UNEP 
1999) and the contamination of soils with heavy 
metals (see The Polar Regions, page 176). For 
example, 1.3 million hectares of forest in the Russian 
Federation are aff ected by industrial emissions 
(Federal Servicc of the Russian Federation on 
Hydrometeorology and Environmental Monitoring 
1997), although even this huge area represents only 
0.1 per cent of the Russian Federation's forest 
resources. 

Following the Chernobyl disaster in 1986, it is 
estimated that more than 7 million hectares of forest 
and other wooded land were contaminated by 
radioactivity, preventing forest work and increasing 
the danger of secondary radioactive pollution in case 
of fires (FAO 1997a). 

Forested areas in Western Europe and in the Baltic 
States will probably continue to expand, especially as 
the new CAP releases more land from intensive 
agricultura! -production. With diminishing emissions of 
acidifying gases, pressure on forest stands will 
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diminish although acidic forest soils will need much 
more time to recover. In Central Europe, stricter 
forest and nature protection regulations will probably 
be introduced, and this should result in less 
deforestation. As in Western Europe, forested areas 
rnay gradually expand and there may also be an 
increase in the extent of protected forests. 

Provided adequate policies are established and 
enforced, Russian forests could provide a sustainable 
supply of large volumes of wood for domestic and 
world markets as well as providing a significant global 
sink for future increases in the world's carbon dioxide 
emissions at very moderate cost (lsaev 1995) 

Pressure on forest resources in Armenia, Georgia 
and Central Asia, where forests play a crucial role in 
preventing serious land degradation in mountainous or 
arid regions, is likely to continue. 
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vast and relatively untouched natural areas but 
railways were beginning to open up the interior to 
development. After World War I, further pressures on 
natural ecosystems resulted from the rapid increase in 
the road network and the number of prívate cars. 

The pressure on natural ecosystems accelerated 
after World War 11. At the same time, international 
programmes aimed at coordinating efforts for nature 
preservation were initiated as realization of the 
importance of nature preservation grew among the 
international community. These efforts resulted in 
considerable growth in the extent of protected areas 
(see illustration right) but implementation of 
protection measures within these areas was uneven 
and unable to reverse the general decline. 

An important development, initiated in the 1970s, 
was the creation of the IUCN's (World Conservation 
Union) Red Data book and national Red Data books for 
rare and endangered animal and plant species. These 
have played an important role in raising public 
awareness of the importance of the preservation of 
endangered species, long considered one of the key 
objectives of biodiversity preservation. 

The main current pressures on biodiversity in 
Europe and Central Asia are from land-use changes, 
pollution, changes in agricultura!, forest and water 
management, the introduction of alíen species and 
breeds, over-exploitation of resources and tourism 
(EEA 1998a). Climate change could also become an 
important (if not dominant) source of pressure 
(Alcamo and others 1998, RIVM/UNEP 1997). 

In many European countries, half of the known 
vertebrate species are threatened (see bar chart left). 
Of special importance for Western Europe is the 
problem of protection of sites used by migratory birds. 
At present more than one-third of Europe's bird 
species are in decline, mainly due to damage to their 
habitats by land-use changes and increasing pressure 
from agriculture and forestry (Tucker and Heath 1994, 
Tucker and Evans 1997). 

Over the past decade it has become increasingly 
clear that natural and semi-natural habitats are 
becoming too small to sustain certain species. This 
problem of habitats is especially acute in Western 
Europe, where the continuing development of 
infrastructure in terms of roads and high-speed 
railway lines is a major threat. 

In Central and Eastern Europe, in contrast to 
Western Europe, many natural, indigenous habitats still 
survive. During the socialist era, many factories were 
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concentrated in industrial areas, which caused serious 
local pollution problems but diminished pressure 
elsewhere. The lack of modern roads and railways and 
the poor development of infrastructure were beneficia! 
for wildlife, since there was little fragmentation of 
natural landscapes. On the other hand, a number of 
large-scale development projects were highly 
destructive to wildlife, such as drainage activities in 
Eastern Europe in the 1960s and 1970s which 
transformed the last remaining large natural wetlands 
into agricultura! land (Ministry of Natural Resources 
and Environmental Protection of Belarus 1998). 

In Central Asia, over-irrigation in the Ara! Sea 
basin led to the almost complete destruction of unique 
valley and delta forests, once a habitat for a vast 
variety of bird, fish and mammal species. The 
diversity of species in these areas has been greatly 
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reduced (State Committee of the Republic of 
Uzbekistan on Nature Protection 1995). 

The major debate on biodiversity conservation has 
now shifted from the protection of endangered species 
and genetic diversity to the protection of habitats. Of 
greatest importance to biodiversity are the shrinking 
natural and semi-natural habitats. An important pan
European issue is the linking of different protected 
areas into networks by cieating bio-corridors or 
passageways for wildlife. There is an urgent need to 
provide better protection of entire landscapes and 
their associated characteristic Iand management . 
systems. For example, the preservation and proper 
maintenance of small woods and hedges around 
agricultura) fields provides the vital shelter needed for 
the survival of many species of birds and small field 
animals. The modernization of farming systems, 
usually involving the enlargement of agricultura! 
fields, often results in the destruction of such wildlife 
havens. 

Wetlands were among the first habitats to be 
protected, because of their importance to wildlife 
preservation. In Europe and Central Asia about 300 
wetland sites are protected under the Ramsar 
Convention, in addition to sorne 70 world natural 
heritage sites and biosphere reserves, also important 
for wildlife preservation (EEA 1995). Despite such 
protection, wetland loss is continuing, especially in 
Southern Europe but also in many agricultura! and 
urbanized areas in northwestern and Central Europe. 
Other important habitats and landscapes under 
pressure include sand <lunes, old and semi-natural 
woodlands, and semi-natural agricultura) areas. 

There is little sign of any reversa) in the decline of 
species and loss of habitat in Western Europe. The 
situation in the rest of the region offers more 
opportunities and challenges. The fall of the 'iron 
curtain' revealed a relatively untouched and scarcely 
populated border zone between the NATO and the 
former Warsaw Pact countries. In addition, large 
relatively natural areas still exist in Central and 
Eastern Europe and Central Asia. However, the 
system of nature protection is now under enormous 
pressure in these sub-regions as many different 
demands compete for very iimited funds. In the region 
as a whole, the conservation of biodiversity is still 
regarded as less important than the short-term 
economic and social interests of the sectors that 
influence it most heavily (Conservation Foundation, 
NGO Eco-Accord and CEU 1998). A majar obstacle to 

securing conservation goals remains the need to 
incorporate biodiversity considerations into other 
policy areas (EEA 1998a). 

Freshwater • • 

Water resources in Europe and Central Asia have been 
profoundly influenced over the past century by human 
activities, including the construction of dams and 
canals, large irrigation and drainage systems, changes 
of land cover in most watersheds, high inputs of 
chemicals from industry and agriculture into surface 
and groundwater, and depletion of aquifers. As a 
result, problems of overuse, depletion and pollution 
have become evident - and more and more conflicts 
are developing between various uses and users. 

Although most people in Europe and sorne in 
Central Asia enjoy adequate supplies of freshwater, 
the distribution of resources is uneven (see bar chart 
right). Within the overall sub-regional pattern, there 
are many local variations: the most abundant supplies 
are in northern Europe and the remate Asian parts of 
the Russian Federation, and there is relative scarcity, 
on a per capita basis, in Mediterranean regions, where 
agriculture competes for freshwater with growing 
tourism and industrial use, and in the drylands of 
Central Asia (WRI, UNEP, UNDP and WB 1998) 
where poorly-designed irrigation systems have caused 
problems in areas which would naturally have 
adequate supplies. 

Europe (but not Central Asia) and North America 
are the only global regions where more water is used 
for industry (55 per cent on average in Europe) than 
for agriculture (31 per cent) or domestic purposes (14 
per cent). Agriculture, however, is the dominant water 
use in most Mediterranean countries (almost 60 per 
cent on average) and in Central Asia (more than 90 
per cent) (WRI, UNEP, UNDP and WB 1998). In 
Western Europe, total demand for water increased 
from about 100 km3/year in 1950 to about 560 
km3/year in 1990 (EEA 1995) but has since declined 
slightly as a result of improved water management, 
more recycling and a shift from water -consuming 
industries. 

In Central and Eastern Europe, water consumption 
has declined during the past decade, mainly as a result 
of economic restructuring. The overall drop in water 
consumption is mainly a result of reduction of water 
abstraction for industrial purposes; urban demand is 
steadily growing, driven by the rising urban popul::ition 



and increased per capita consumption as standards of 
living improve (EEA 1998a). There are few data on 
corresponding trends in Central Asia. The dominant 
source of freshwater within the region is surface 
water. 

The most important freshwater pollutants are 
nitrate, pesticides, heavy metals and hydrocarbons, 
and the most important consequences of this pollution 
are eutrophication of surface waters and possible 
effects on human health. Over-use, resulting in 
lowering of the water table, is causing salt water to 
intrude into groundwater in coastal regions 
(UNEP/ISRIC 1991, Szabolcs 1991). 

In many Western and Central European countries, 
groundwater samples have been faund to contain 
nitrate at above the maximum admissible 
concentration in water intended far human 
consumption set in the European Union Drinking 
Water Directive (EEA 1998b). 

Proper access to safe drinking water in E.astern 
Europe and Central Asia is often limited by the poor 
quality of surface and groundwater, shortages of 
chemicals far treatment, and the poor state of 
distribution mains and networks. The situation is 
worst in the Central Asian regions near the Ara! Sea 
(UNDP 1996). Infectious intestinal diseases, often 
caused by poor drinking water, are among the main 
causes of infant mortality in the southern regions of 
the Russian Federation and the Central Asian states 
(UNICEF 1998). 

Despite the introduction of water quality targets in 
the European Union and the attention to water quality 
in the Environmental Action Programme far Central 
and Eastern Europe, the state of many rivers remains 
poor. One of the most serious farms of river pollution 
in Europe is high concentrations of nutrients, causing 
eutrophication in the lower reaches of rivers and the 
lakes and seas into which they discharge. There have, 
however, been sorne improvements in the most 
seriously polluted rivers since the 1970s, reflecting 
decreases in discharges resulting from improvements 
in wastewater treatment and emission controls, helped 
by the reduced use of phosphorus in detergents (EEA 
1998a). In general, an improvement in European 
rivers can be observed far phosphorus and organic 
matter, with no clear trend far nitrate (see graphs on 
page 110). In the Rhine river basin, far example, co
ordinated actions have resulted in a significant 
decrease in organic matter and phosphorus pollution 
since the mid-1980s. 
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The pollution of the Danube with phosphorus 
compounds has decreased since 1990 (Ministry of 
Environment Protection of Romania 1996) as a result 
of the decline in industrial production and fertilizer 
use in sorne of the countries through which it flows. 

Water quality in Europe's natural and man-made 
lakes appears to be improving but water quality in 
many lakes is still poor and well below that in natural 
lakes in a good ecological state. In Scandinavia, far 
example, hundreds of lakes, particularly small ones, 
still suffer from acidification and, although sulphur 
deposition is falling, it will take a long time far water 
quality to return to normaHEEA 1997). In the farmer 
Soviet Unían, many artificial reservoirs were 
constructed during the 1930s and• in particular after 
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World War II. Ali the majar rivers in the European 
part of the former Soviet Union and in Siberia were 
diverted into chains of artificial lakes. In most cases, 
lake bed sediments are highly polluted, and high 
inputs of phosphorus and other nutrients have often 
led to eutrophication (Federal Service of the Russian 
Federation for Hydrometeorology and Environmental 
Monitoring 1997). 

Europe's groundwater is endangered in many 
ways. Significant pollution by nitrate, pesticides, heavy 
metals and hydrocarbons has been reported from 
many countries. Trends in nitrate pollution are 
unclear. Although smaller quantities of pesticides are 
being used, environmental impacts are not necessarily 
diminishing because the range of pesticides in use is 
also changing (EEA 1998b). 

In the Russian Federation, 1 400 areas with 
polluted groundwater have been identified, most of 
which (82 per cent) are west of the Urals. In 36 per 
cent of the cases, pollution is due to industry, in 20 
per cent to agriculture (fertilizers and wastes from 
farm animals), in 10 per cent to municipal landfills and 
in 12 per cent to mixed sources (Ministry of Nature 
Protection of the Russian Federation 1996). In 
Ukraine, especially in the eastern industrial areas, the 
pollution of aquifers by heavy metals, mainly from the 
mining and chemical industries, is so serious that 
many wells can no longer be used as a source of 
drinking water (Ministry of Nature Protection of 
Ukraine 1994). Few wells around the Aral Sea still 
provide safe drinking water (Ministry of Ecology and 
Bioresources of Kazakhstan 1996). 

The demand for clean water is expected to grow 
throughout Europe and Central Asia. This may 
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aggravate the already tense water supply situation in 
areas which already face problems, such as the 
Mediterranean countries, particularly during dry 
summers. A majar challenge will be to reduce the vast 
losses from distribution networks, especially in 
Cenlral and Eastern Europe and Central Asia, where 
losses can exceed 50 per cent (Statistical Committee 
of the CIS 1996). 

Water quality in the European Union will probably 
gradually improve as increasingly stringent 
legislation and regulations are implemented. In 
particular, the European Commission's Urban Waste 
Water Treatment Directive (91/271/EEC), Nitrates 
Directive (91/676/EEC) and the proposed Water 
Framework Directive should result in substantial 
improvements. 

In Central Europe, the resumption of economic 
growth may result in increasing water pollution, 
reversing the improvements that have resulted from 
the sharp decline in industrial activity and reductions 
in the use of fertilizers and pesticides. 

The situation in Eastern Europe will depend on 
economic growth and the development of industry, the 
main consumer (and polluter) of water resources. 
Water pollution problems may persist and worsen as 
economies recover, with industrial enterprises placing 
low emphasis on prevention measures and 
governments taking insufficient measures to enforce 
pollution reduction strategies. 

A main issue for the future in Central Asia is the 
resolution of the allocation of water rights and water 
prices between upstream and downstream users 
(Dukhovny and Sokolov 1996). 

The Aral Sea is probably now irrecoverable but it 
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may be possible to increase run-off in the rivers that 
feed it, and thus at least stabilize its water leve!, by 
improving water-use techniques in the Ara! Sea basin. 

Marine and coastal areas 

A characteristic feature of the region is that much of it 
is surrounded by semi-enclosed and enclosed seas, 
such as the Mediterranean, Black, Azov, Ara!, Caspian, 
Baltic and White Seas. These seas have limited or 
non-existent water exchange with the open seas, and 
are thus sensitive to the build-up of pollutants. 

Contemporary pollution patterns were already 
established by the turn of the century; for example, 
industry was growing, mainly in Western European 
countries bordering the North Sea basin, oil fields 
were starting to develop in the Baku region on the 
Caspian Sea, and metallurgical and chemical factories 
were being built near the Sea of Azov. 

After World War II, the rapid development of 
heavy industries, increasing use of chemicals in 
agriculture and rapid population growth led to 
increasing pressure on ali the seas in and around 
Europe and Central Asia. These seas are also affected 
by pollutants and nutrients from agricultura! and 
industrial sources generated far upstream, particularly 
along the Danube, Dnieper, Oder, Rhine, Vistula and 
Valga. Atmospheric deposition is also an important 
source of sea pollution. 

With about one-third of Europe's population living 
within 50 km of coastal waters, urban and industrial 
development and tourism are resulting in growing 
pressures on already hard-pressed areas. The major 
issues of concern are eutrophication, contamination, 
mainly with heavy metals, persistent organic 
pollutants (POPs) and oil, overfishing and degradation 
of coastal zones (EEA 1998a). 

According to the European Environment Agency 
(EEA 1998a), the most affected seas are the North Sea 
(overfishing, high nutrient and pollutant inputs), the 
Baltic Sea (high nutrient and pollutant inputs), the 
seas around the Iberian península (overfishing and 
pollution from heavy metals), parts of the 
Mediterranean Sea (high nutrient inputs, coastal 
degradation, overfishing and the disposal of plastics), 
and the Black Sea (rapid increase of nutrient inputs 
and overfishing). In addition, the Arctic seas suffer 
from pollution from oil products, POPs and other 
materials. The Arctic Seas are dealt with in detail in 
the section on the polar regions (see page 176). 
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Enclosed seas (such as the Caspian and Ara] Seas) 
are facing rapid changes in sea level. Overfishing is 
also a serious problem in many seas. 

North Sea 
Two majar problems affect the North Sea: 
eutrophication and overfishing. Phosphorus and 
nitrate discharges into the North Sea are increasing, 
mainly due to the run-off of surplus nutrients from 
agriculture, resulting in eutrophication of coastal 
waters. There was sorne reduction in the fishing fleet 
in 1995 and 1996 but most of the stocks of 
commercially exploited fish in the North Sea are in a 
serious condition. lt has been estimated that the 
North Sea fishing fleet should be reduced by 40 per 
cent to match available fish resources (ICES 1996). 

While other pollutants such as oil, heavy metals 
and persistent organic substances have been detected, 
particularly near point sources of emission, 
concentrations in biota and sediments are generally 
low. Total discharges of contaminated water from oil 
production facilities are increasing, however, as fields 
are getting older and more come into production. The 
concentration of oil in the water is still low, and 
dispersion and dilution is rapid (SFT 1996 and 1997). 

Baltic Sea 
Pollution of this shallow sea has been a serious 
problem throughout the second half of the 20th 
century. The high population in its basin - 77 million 
people (EEA 1995) - has resulted in high inputs of 
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pollutants from surrounding countries, especially from 
Poland and the former Soviet Union. Until the late 
1980s, major cities on its shores such as St Petersburg 
(4 million inhabitants) and Riga (800 000 inhabitants) 
had inadequate wastewater treatment facilities, and 
emissions from many industrial enterprises, including 
chemical factories, added to the problem 
(Mnatsakanian 1992). 

Eutrophication is widespread, with alga! blooms 
becoming more frequent and concentrations of toxic 
organic compounds growing (EEA 1995). 
Eutrophication has affected fish stocks, which have 
also suffered from overfishing and possibly, in the case 
of Baltic salman, from organochloride pollutants (ICES 
1994). Action to prevent the discharge of pollutants, by 
the Helsinki Commission, has, however, stabilized and 
even r~duced the levels of sorne pollutants since the 
early 1990s (Ministry of Transport of the Republic of 
Latvia and Latvian Hydrometeorological Agency 1994). 

Inputs of pollutants to the Baltic Sea will probably 
continue to fall as a result of major programmes to 
reduce emissions and bring production facilities in line 
with modern requirements under way in Estonia, 
Latvia, Lithuania, Poland and, to a certain extent, the 
Russian Federation. 

Mediterranean Sea 
The Mediterranean Sea is subject to pollution 
(including chemical and bacteria! contamination and 
the spread of pathogenic micro-organisms) and 
eutrophication, mainly from inputs from rivers, 
especially along the African shores, the southern 
coasts of France and the North Adriatic (EEA 1995). 
The problems are mainly in semi-enclosed bays, sorne 
of which still receive large amounts of untreated 
sewage. Discharge of nitrogen and phosphorus is 
probably the cause of the phytoplankton blooms, the 
'red tides' that are now frequent in certain parts of 
Mediterranean (UNEP/MAP 1996). The rapid growth 
of tourism is a major threat to the environment and 
biodiversity in much of the area. The sea has the 
highest species diversity among the European seas: 
sorne fish species are being overexploited, while 
others are thought to be within safe biological limits 
(FAO 1997b). 

Black Sea and Azov Sea 
The ecosystems of the Black Sea and the adjacent Sea 
of Azov have experienced drastic changes during the 
past ten years. About 170 million people live in the 

catchment area of the Black Sea (EEA 1995). Most 
pollutants enter it from international rivers (mainly 
the Danube but also the Dnieper, Dniester and Don), 
which bring down nutrients, oíl, heavy metals, 
pesticides, surfactants and phenols. Eutrophication 
and overfishing, together with increased numben, of ;i 

species of jellyfish accidentally introduced in the 
1980s, have led to a drastic decline in fish catches. 
Falling industrial activity since the early 1990s has 
resulted in less pollution of coastal waters (Ministry of 
Nature Protection of the Russian Federation 1996) but 
the construction of oil terminals in the Russian 
Federation and Georgia and the expected increase of 
oil tanker traffic are likely to increase pollution again. 

The adjacent shallow Sea of Azov which, at the 
beginning of the century, had one of the ríchest 
fisheries in the world, has been under constant 
pressure from major industrial activities and high use 
of agrochemicals. During the past 30 years it has 
suffered from eutrophication and become practically 
devoid of fish (EEA 1995). 

Aral Sea and Caspian Sea 
The shrinking of the Ara! Sea, caused by the 
construction of dams and irrigation networks which 
drastícally diminished run-off in its basin (see GE0-1), 
has continued despite the international attention 
which the problem has received. Measures to return 
irrigation waters to the sea have not been sufficient to 
countcr-balancc evaporation, and the release of salt 
dusts along its shores continues. 

The Caspian Sea possesses 85 per cent of the 
world's stock of sturgeon and is the source of 90 per 
cent of ali black caviar. The sea is contaminated by a 
number of chemicals, including phenols, oil products 
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and surfactants (Azerbaijan State Committee for the 
Environment and UNDP 1997). The water leve! of the 
Caspian fell during the 1960s and 1970s as its natural 
fluctuations were compounded by the construction of 
dams which slowed clown water turnover. This was 
followed by rapid construction on exposed shores in 
the Russian Federation and the bordering Central 
Asian republics. But in 1978 the water leve! started to 
rise again and has now risen by sorne 2.5 metres (see 
graph below left). The sea leve! has now stabilized and 
may even be falling. While the changed levels of the 
Ara! Sea are certainly due to mismanagement of local 
water resources, the causes of the changes to the 
Caspian Sea leve! are more complicated; global 
warming may be a contributory factor (WCN 1997). 

These changes in leve! have serious effects on 
settlements, infrastructure and land resources, and 
especially on oil and gas extraction facilities 
(Dukhovny and Sokolov 1996). The problems are 
complex and potentially serious. On the political front, 
there is the question of establishing ownership of and 
responsibility for infrastructure if repairs are needed. 
Livelihoods and the local economy, particularly 
fisheries and the oil industry, are threatened, and 
there are environmental risks to fish stocks and water 
supplies, for example from leakages from broken 
pipes. 

Pacific Seas 
Pollution along the Pacific coast of the Russian 
Federation, mainly by oil and oil products, heavy 
metals and pesticides, is concentrated mainly in ports 
and bays. In addition, pulp and paper factories are 
significant sources of pollution. Serious potential 
threats are presented by off-shore oil drilling at the 
northern tip of Sakhalin Island (Ministry of Nature 

Nuclear pollution in the Arctic 

From the 1960s onwards, Soviet naval authorities dumped 
liquid wastes and l:>uried solid nuclear wastes and ol:>solete 
reactors from submarines and nuclear icebreakers in the 
shallow waters along the eastern coas! of the Novaya 
Zemlya archipelago and in the Barents and Kara Seas 
(Governmental Commission on Radioactive Waste Pollution 
of the Seas 1993). Although the wastes were often buried in 
special protective covers designed to preven! contact with 
sea water far several hundred years, at least in theory, these 
siles, together with the Russian Federation's ageing nuclear 
submarine fleet, represen! an importan! potential threat of 
nuclear contamination (AMAP 1997). 
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Protection of the Russian Federation 1996), the 
dumping of liquid radioactive wastes in the open parts 
of the Sea of Japan and rusting nuclear submarines in 
naval bases along the coast north of Vladivostok. 

Atmosphere 

Until the 1960s, coa! was the primary source of energy 
in most parts of the region for electricity generation, 
industry and domestic heating. Air purification devices 
were practically non-existent. This led to high levels 
of air pollution, particularly in cities, with soot, dust, 
sulphur dioxide (SO2) and nitrogen oxides (NO). 
Winter smogs, particularly the notorious episodes in 
London during the 1950s, had serious effects on 
health and also on building materials and historie 
monuments. 

In Western Europe, after World War II, industry 
was restructured and oil, gas and nuclear power were 
increasingly used for energy production. This, 
together with the introduction of low sulphur fuels, 
natural gas, electricity and district heating schemes 
for domestic heating, contributed to the virtual 
disappearance of winter smog. Road transport, on the 
other hand, has grown inexorably and is now the main 
source of urban air pollution. 

In Central Europe, in the post-war period, a policy 
of self-reliance on domestic energy resources and the 
forced development of heavy industry resulted in the 
exploitation of local energy resources, often of poor 
quality and high sulphur content (for example, brown 
coal and oil shales). Power plants were built in 
clusters near coa! mines to reduce transportation 
costs. This high concentration of plants caused major 
pollution problems, mainly with SO2. The Black 
Triangle area - at the borders between the former 
German Democratic Republic, Czech Republic and 
Poland - as well as the Upper Silesia region in Poland 
and the Ostrava basin in the Czech Republic suffered 
most. 

During the post-war period, Eastern European and 
Central Asian countries relied increasingly on oil, gas, 
hydro and nuclear power for electricity generatiorí, 
resulting in less air pollution than from the generally 
dirtier fuels used in Central Europe. But there were 
other sources of air pollution, such as the production 
of ferrous and non-ferrous metals, pulp and paper, and 
chemicals, which were often located close to cities. 

Throughout the century, there has been a gradual 
shift in industrial emission 'hot spots' from 



northwestern Europe towards the east and south 
(EEA 1995). During the past ten years, the levels and 
patterns of air pollution in Europe have changed as a 
result of the adoption of important agreements aimed 
at reducing emissions and the dramatic changes 
occurring in Central and Eastern Europe and Central 
Asia (EEA 1997). 

The most drastic improvement in urban air quality 
throughout Western and Central Europe during the 
past 10 years has been the decline in pollution from 
SO2. However, research suggests that about 25 million 
urban dwellers in Europe are still exposed at least 
once a year to levels above the WHO Air Quality 
Guidelines for health protection, mainly due to winter 
smog episodes in Central and northwestern Europe 
(EEA 1998a). Summer smogs, too, are of continuing 
concern in many cities: the number of people exposed 
to summer smog conditions above WHO guidelines is 
37 million (EEA 1998a). Of the ten countries in the 
world with the highest SO2 emissions per capita, 
seven are in Central Europe, one in Eastern Europe 
and two in North America. 

Europe is responsible for approximately one-third 
of global greenhouse gas emissions. In Western 
Europe, per capita emissions of carbon dioxide (the 
main greenhouse gas) fell slightly between 1990 and 
1995, mainly due to economic recession, the 
restructuring of industry in Germany, and the switch 
from coa! to natural gas for electricity generation. 
Emissions fell much more in Central and Eastern 
Europe during the same period, mainly as a result of 
economic re-structuring and the related drop in 
economic activity. CO2 emissions are expected to start 
to rise again in ali the sub-regions in the near future 
(RIVM/UNEP 1999). Emissions of most other 
greenhouse gases (methane, nitrous oxide and CFCs) 
have also fallen (EEA 1998a). Emissions of CFC 
replacement gases, in particular HCFCs and HFCs 
(both greenhouse gases) are, however, increasing. 

Emissions of acidifying substances in the region as 
a whole have decreased substantially. Between 1985 
and 1994, SO2 emissions in Western Europe, Central 
Europe and Eastern Europe fell by 50 per cent as a 
result of the Convention on Long-range 
Transboundary Air Pollution protocols (Olendrzynski 
1997). The main reasons for these reductions were 
the installation of low-sulphur coa! and flue-gas 
desulphurization equipment at large point sources in 
Western Europe and the renewal of power plants and 
economic restructuring in Eastern Europe. 

Significant reductions in ammonia emissions have 
also been achieved, resulting from changes in 
agricultura! policy in Western Europe and reduced 
agricultura! activity in Central and Eastern Europe. 
NOx emissions have also been lower. Total nitrogen 
emissions (NOx plus ammonia) fell by 19 per cent 
between 1990 and 1995, the largest falls occurring in 
Central and Eastern Europe. The transport sector has 
become the largest source of NOx in Europe, 
contributing 60 per cent of the total in 1995. The use 
of vehicle exhaust catalysts is helping to reduce 
emissions in Western Europe but relatively slowly 
because of the low turnover rate of the vehicle fleet 
(EEA 1998a). In Central and Eastern Europe, 
emissions of NOx from stationary sources fell due to 
the economic recession but this has been partially 
nullified by the sharp growth in the use of prívate 
cars, especially in large cities. During the recession 
years of 1990-94, the number of prívate cars in the 
Russian Federation increased by 143 per cent, in 
Ukraine by 130 per cent, in Kazakhstan by 123 per 
cent, and in Armenia by 110 per cent (Statistical 
Committee of the CIS 1996). 

As a result of these reductions in emissions, the 
area of Europe where the deposition of acidifying 
compounds exceeds critica! loads for ecosystems has 
been significantly reduced. Nevertheless, in Western 
and Central Europe, critica! loads are still being 
exceeded for more than 10 per cent of ecosystems 
(EMEP/MSC 1998). 

Ozone concentrations in the troposphere over 
Europe (the !ayer of the atmosphere from the ground 
to 10-15 km) are typically three to four times their 
pre-industrial levels. Tropospheric ozone is the main 
contributor to the summer smogs that occur over 
large parts of Europe every year and which have been 
causing respiratory problems for severa! decades. The 
problem is most severe in parts of Western and 
Central Europe, and results mainly from emissions of 
the main precursor gases (NOx and non-methane 
volatile organic compounds) from industry and 
vehicles. Although emissions of these precursors fell 
in 1994 by 14 per cent in comparison with 1990, ozone 
concentrations remain high and often well above 
threshold limits set by the WHO. In the European 
Union, for example, about 330 million people are 
exposed at least once a year to levels that exceed 
these threshold limits (Malik and others 1996). 

According to the Kyoto agreements, greenhouse 
gas emissions in Western Europe should be reduced to 



8 per cent below 1990 levels by 2010. Under 
'business-as-usual' conditions, however, it is highly 
unlikely that this target will be met. Nevertheless, the 
technical potential for emission reductions is large 
enough in principie to allow the Kyoto target to be 
reached. Achieving this will be major challenge for 
Western Europe in the coming decade. Most of the 
Central European countries committed themselves to 
reductions of between 5 per cent and 8 per cent which 
will probably require additional measures to be taken. 
The Russian Federation and Ukraine have to stabilize 
their emissions in 2010 compared to 1990. According 
to current expectations, this goal will be met without 
additional environmental policies (RIVM/UNEP 1999). 

With progress in reducing emissions of SO2, 

emissions of nitrogen are gradually becoming a more 
important acidification factor (EEA 1997). It is unlikely 
that the European Union's Fifth Environmental Action 
Plan target of a 30 per cent reduction of emissions of 
NOx by the year 2000 will be met, mainly due to the 
expected growth in road traffic, and further reductions 
will be required beyond 2000 to reduce acidification 
and tropospheric ozone (EEA 1998a). 

Most of the recent air quality improvements in 
Central and Eastern Europe and Central Asia have 
been due to economic decline. Many air pollution 
problems are likely to persist, and worsen as 
economies recover, with industrial enterprises 
disregarding air pollution prevention measures, using 
the harsh economic situation or the fact that total 
pollution has already decreased as a justification for 
their lack of action. The generally weak environmental 
prot~ction bodies in many countries are unlikely to be 
able to enforce effective air pollution reduction 
strategies in the near future, and measures aimed at 
recovery from near or complete economic collapse are 
likely to take precedence over those aimed at 
protecting or improving the environment. 

l 'rl>all arvas 

The built-up areas in Europe and Central Asia have 
grown dramatically over the past hundred years -
currently almost three-quarters of the population in 
the region live in cities. Rapid city growth has had 
many ecological and environmental health 
consequences. For example, major industrial areas, 
originally developed in open country on the outskirts 
of cities, have been surrounded by residential areas, 
whose inhabitants often suffer from health and 
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pollution problems. Although the patterns of city 
growth in Western Europe have differed from those in 
the East, the general direction of development and the 
environmental consequences have often been similar. 

In Western Europe, the 1960s and 1970s were 
periods of rapid suburbanization and decline of city 
centres, while in Central and Eastern Europe there 
was massive urbanization. Suburban growth is now 
starting to gain momentum in parts of Central and 
Eastern Europe where economic transformation is 
enabling wealthy people and the growing middle 
classes to buy suburban family houses and commute 
to work by car. An important recent development in 
the eastern part of the region has been the large 
migration of Russian-speaking people, mainly from 
Armenia, Georgia and Central Asia, to cities in 
European Russia, which has caused additional 
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pressure on already vulnerable social systems from 
the point of view of new housing, job creation and 
medica! care (IOM 1998). 

Overall, air quality in most cities has improved 
over the past few decades. Ozone, however, remains a 
major problem in sorne Western European cities. 
Transport has become the major contributor to severa! 
air pollution problems in Western Europe. Despite 
rigorous and effective measures to reduce car 
emissions, most air pollution in major cities still 
comes from automotive sources, and the number of 
cars continues to increase. At the same time, there 
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have been sorne improvements in transport-related air 
quality; far exarnple, atmospheric concentrations of 
lead are falling due to the reduction of the lead content 
in petral (EEA 1997). 

In Eastern and Central Europe and Central Asia, 
the worst pollution in cities occurrcd during the 1970s 
and 1980s, when industrial production increased with 
little regard far environmental consequences. Although 
there were fewer cars than in the West, they were 
mainly domestically-produced rnodels with high 
emission rates. Although emissions from stationary 
sources have fallen considerably since 1990, there has 
been sorne growth in urban mobility and car 
ownership; this is expected to accelerate in the coming 
decade. Emissions are likely to grow as a result, 
despite the introduction of cleaner cars (EEA 1998a). 

In general, in practically ali majar cities, autornotive 
sources are replacing stationary sources as the dominant 
contributor to air pollution, resulting in a reduction of 
winter smog but an increase of surnmer srnog. 

Problems with municipal waste have increased, 
with waste quantities per capita in Western Europe 
rising by 35 per cent since 1980. Most waste is dealt 
with by the cheapest available method: in OECD 
Europe during 1991-95, 66 per cent of municipal 
waste went to landfills, 18 per cent was incinerated, 9 
per cent was recycled, 6 per cent was cornposted and 
1 per cent was treated in other ways (OECD 1997). 
Recycling of waste in most Western European 
cou11Lries is increasing. 

Urban wastewater treatment standards vary 
markedly across the region. Most of the population in 
northern Europe now lives in houses or flats 

493 

423 

332 

168 
131 

Central Europe Eastern Europe Western Europe 

297 

237 

167 

Europe and 
Central Asia 

Source: compiled by UNEP GRID Geneva frorn lnternational Road Federation 1997; data far Eastern 
Europe and Central Asia far 1980 are not available 

connected to a sewer. In rnany cities in southern and 
eastern Europe, however, water receives no or only 
lirnited treatrnent. In rnost Central and Eastern 
European cities, wastewater is still collected together 
with rainwater and discharged to water bodies without 
treatmenl, causing eutrophication, especially in sorne 
urban estuaries (EEA 1998a). 

About 60 per cent of large cities in Europe are 
overexploiting their groundwater resources, and water 
availability may increasingly constrain urban 
development in sorne areas. Leakages from water 
rnains of up to 50 per cent are cornrnon (EEA 1998a). 
Many cities in Eastern Europe and Central Asia have 
far rnany decades suffered from poor quality drinking 
water due to pollution of surface and groundwater 
sources, obsolete water purification techniques and 
the poor state of water rnains. These problems were 
aggravated after the beginning of econornic transition 
when rnany local municipalities lacked funds to 
irnprove the drinking water supply. For exarnple, in the 
Russian Federation, in 1995, about 22 per cent of 
drinking water samples <lid not rneet chernical 
standards and alrnost 9 per cent exceeded acceptable 
bacteriological levels (Ministry of Nature Protection of 
Russian Federation 1996). 

Urban noise is an irnportant problern throughout 
the region. The rnaxirnurn acceptable nóise leve! is 
regularly exceeded in most cities. In Europe overall, 
about 10 million people are exposed to environrnental 
noise levels that rnay cause hearing loss (OECD/ 
ECMT 1995). 

In spite of progress in sorne environrnental areas, 
the large cities of the region will continue to present 
major environrnental challenges. Their 'ecological 
faotprints', the ecological productive areas needed to 
support their populations with renewable and non
renewable resources and to absorb their emissions 
and wastes, are large and growing. Many city 
authorities are exploring ways of achieving sustainable 
growth in the context of Local Agenda 21 policies, 
which require the implernentation of measures airned 
at reducing use of water, energy and rnaterials, and 
better planning of land use and transportation. As of 1 
January 1999, 360 cities, sorne 334 of which are in 
Western Europe, have already joined the European 
Sustainable Cities and Towns Campaign (ESCT 1998). 
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and 
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KEY FACTS 

Two major environmental issues stand out in the region. 
The first priority is to find solutions to the problems of the 
urban environment, which now houses nearly three-quarters 
of the region's population. The second priority is to find 
ways of promoting the sustainable use of tropical forests 
and biodiversity. 

• The income of the richest 20 per cent of the population 
is 19 times more !han that of the poorest 20 per cent, 
compared to a figure of just 7 for the industrial countries. 

• The environmental costs of improved farm technologies 
have been very high. During the 1980s Central America 
increased production by 32 per cent but doubled its 
consumption of pesticides. 

• The natural forest cover continues to decrease in all 
countries. A total of 5.8 million hectares a year was los! 
during 1990-95, resulting in a 3 per cent total loss for !he 
period. 

• Most forests in eastern and southern Amazonia are 
subjected to severe dry seasons each year, particularly 
during El Niño events. These forests are on !he edge of the 
rainfall regime that is necessary for them to resist fire. 

• lt is estimated that 1 244 vertebrate species are now 
threatened with extinction. 

• A large decrease in the marine fisheries catch is 
expected as a result of the 1997-98 El Niño. 

• Many countries have substantial potential for curbing 
carbon emissions, given the region's renewable energy 
sources and the potential of forest conservation and 
reforestation programmes to provide valuable carbon sinks. 

• In Sáo Paulo and Ria de Janeiro, air pollution is 
estimated to cause 4 000 premature deaths a year. 

Social and t•conomic background 

The Latin American region contains 15 per cent of the 
world's land area (20 million km2) and 7.7 per cent of 
its population ( 484 million); it genera tes 5. 7 per cent 
of world GDP (World Bank 1997). Brazil is the largest 
country with 8.5 million km2 and 159 million people, 
followed by Argentina (2.8 million km2 and 34 million) 
and Mexico (1.9 million km2 and 91 million). Mexico is 
included here in the sub-region Meso-America (see 
page xxxiii), and the term Central America is used to 
mean Meso-America less Mexico. 

In the period 1940-80, the region's population 
grew from 160 to 430 million people and its total 
energy consumption increased fourfold (CEPAL 1996). 
Profound social and economic changes over the past 
20 years have led to significant impacts on the 
region's natural resources. In most countries, 
dictatorships have given way to civilian democracies, 
inflation has been reduced, foreign investment has 
increased and free-market reforms are under way. The 
democratization process has also opened up new 
opportunities for public participation. Protectionist 
barriers have been removed unilaterally, or as part of 
regional accords such as Mercosur, leading exports to 
grow at 6 per cent ayear during the early 1990s, 
compared with 1.8 per cent a year during the mid-
1980s. The restructuring of the state in search of 
simpler and more agile forms of government, 
economic growth, the liberalization of the economy 



and the privatization of state enterprises are now the 
major political themes of the region. These reforms 
appear to be laying a foundation for a rate of progress 
that seemed impossible during the 'lost decade' of the 
1980s. However, there are many conflicting trends. 

Latin America's GDP is now more than 
US$1 600 000 million. Ali countries showed an 
increase in UNDP's index of human development for 
the period 1960-94, as well as widespread 
improvement in quality of life. But despite these 
positive trends the region is still characterized by an 
unequal distribution of wealth. The expected triumph 
of free-market reforms over poverty has yet to be 
delivered. On the contrary, the number of people 
below the poverty line had reached 160 million by 
1995 (World Bank 1996). The gap between incomes is 
widening further, real wages have fallen and 
unemployment is now higher than in 1990. The 
income of the richest 20 per cent of the population is 
19 times more than that of the poorest 20 per cent, 
compared to a figure of just 7 for the industrial 
countries (UNDP 1997). 

The growing poverty gap is also having a profound 
impact on health in the region. Indigenous and other 
marginalized urban groups often suffer from a lack of 
basic services (potable water and sanitation) and social 
discrimination which further exacerbates the situation. 
Problems such as malnutrition and iodine deficiency 

Econom,c conditions in the Caribbean 

Over the past decade, the Caribbean countries have 
undertaken a number of economic reforms, with mixed 
results. For most countries, growth rates were positive 
during the 1990s with most economies rebounding in 1996 
and 1997 dueto the improved performance of exports in 
general, and tourism and free trade zones in particular. 

Those countries where tourism and financial services are 
well developed have the highest per capita income 
(Caribbean Development Bank 1997). Thirteen are classified 
as middle-income countries and nine have per capita 
incomes above the average for middle-income countries. The 
Cayman lslands and the British Virgin lslands recorded per 
capita GDPs of US$35 930 and US$26 957 respectively in 
1996. However, dependence on preferential trading 
arrangements, tourism and official development assistance 
has made most States vulnerable to external developments. 

The region has benefited from preferential trade schemes 
adopted by the United States , Canada and the European 
Union. In the case of the European Union, the Lomé 
Convention has provided free access to the European market 
for sorne products and has also provided financia! and 
technical assistance. Sorne Caribbean countries have had 
easier access to European Union markets than lower-cost 
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are most serious among these populations (as high as 
47 and 20 per cent, respectively, in Bolivia), as are 
diseases such as cholera that also stem from lack of 
potable water and sewage treatment systems (PAHO 
1994). Despite the endemic presence of Chagas' 
disease (more than 20 per cent of the population is 
infected by Trypanosoma cruzi in severa! countries), 
malaria and dengue fever, life expectancy increased by 
28 per cent during 1960-94 (UNDP 1997) and infant 
mortality decreased by 45 per cent during 1980-90 
(PAHO 1994). Vaccine-preventable diseases also 
declined. Although infectious disease is still a 

competitors elsewhere in the region. 
Tourism accounts for one-quarter of foreign exchange 

earnings and provides one-fifth of ali jobs (McElroy and 
Albuquerque 1998). Agriculture is still a significan! export 
earner and means of livelihood in severa! countries. Sugar 
and bananas are the most importan! agricultura! products. 

However, economic growth has failed to keep pace with 
population growth in many countries and widespread poverty 
still exists, sorne 38 per cent of the total population - more 
than seven million people - are classified as poor. With the 
urban population forecast to rise from 62 per cent in 1995 to 
69 per cent by 201 O (United Nations Population Division 
1997), urban poverty will become an increasing concern. 

Natura l disasters have a negative impact on the sub
region. Most islands lie within the hurricane belt and are 
vulnerable to frequent damage. Recen! majar natural 
disasters include hurricanes Gilbert ( 1988) and Hugo 
(1989), the eruptions of the Soufriere Hills Volcano in 
Montserrat (19971 and the Pipara Mud Volcano in Trinidad 
(1997), as well as drought conditions in Cuba and Jamaica 
during 1997-98, attributed to the El Niño. More recently 
hurricane Georges devastated large areas, as did hurricane 
Mitch. 
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number of 
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significant cause of mortality in Latin America, the 
most common causes of death are cardiovascular 
disease and malignant neoplasms. In fact, the region 
suffers from the ailments of both the developing and 
the industrialized world, although the more developed 
nations often have higher rates of cardiovascular 
disease, cancer and obesity, whereas the less 
developed countries have higher rates of malaria, 
Chagas' disease and dengue fever. In addition, 
mortality due to violence, accidents and AIDS are 
increasing in many countries (PAHO 1994). 

Environmental emergencies have had a significant 
impact on the well-being of Latín Americans. 
Earthquakes, forest fires, volcanic eruptions, 
hurricanes and other events often devastate local 
infrastructure and destroy crops, causing further 
setbacks in the development process. The El Niño 
event of 1997-98 caused drought in Amazonia and 
many parts of Meso-America, and led to the death of 
thousands of cattle, crop losses and widespread forest 
fires. At one point, for example, the State of Sonora in 
Mexico had only 2.5 per cent of its normal water 
withdrawal capacity and enough water to serve its 
population for a mere month (La Nación 1998a). 
Forest fires have caused serious health problems, 
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airport closures and destroyed hundreds of thousands 
of hectares of natural forest (La Nación 1998b). While 
most such disasters cannot be prevented, up-to-date 
environmental information, widespread preparatión 
and education can reduce their impacts. 

The region's central challenge is now to build a 
political consensus that will maintain stability and 
economic growth while addressing the growing social 
and environmental problems. All those most concerned 
- governments, politicians, industrial management and 
labour leaders - seem aware of the seriousness of the 
environmental issues that are discussed below. There 
is also growing public awareness of the impacts of 
economic activities on the environment. 

Land a mi food 

Latín Amerjca has the world's largest reserves of 
cultivable land. The agricultura! potential of the region 
is estimated at 576 million hectares (Gomez and 
Gallopin 1995). During 1980-94, the area under 
cultivation and permanent pasture increased and the 
forested area decreased (FAO 1997a and 1997b). 

Almost 250 million hectares of land in South 
America are affected by land degradation while 63 
million hectares are affected in Meso-America (see 
diagram below left). Soil erosion constitutes the majar 
threat (68 per cent and 82 per cent of the affected land 
in South America and Meso-America respectively), 
while chemical degradation (mainly loss of nutrients) 
covers an area of 70 million hectares in South America 
and 7 million hectares in Meso-America (UNEP/ISPRIC 
1991). In South America, sorne 100 million hectares of 
land have been degraded as a result of deforestation and 
sorne 70 million hectares of land have been overgrazed. 
The majar cause of land degradation in Meso-America is 
poor management of agricultura! land. Oldeman (1994) 
estimates that in South America 45 per cent of cropland, 
14 per cent of permanent pastures and 13 per cent of 
forest and woodlands are aff ected by land degradation. In 
Meso-America, 74 per cent of cropland, 11 per cent of 
permanent pastures and 38 per cent of forested areas 
are estimated to be affeded by Iand degradation. 

In the Caribbean, inappropriate use of land for 
rapid and unplanned urbanization has led to the 
irretrievable loss of valuable land which should have 
been kept for agriculture, watershed protection and 
biodiversity conservation. 

Expansion of permanent pastures into previously 
forested areas is still the main source of deforestation 



Losses frorn desert1fication 

Total losses from desertification in the region may be as 
much as US$975 million a year. lf losses dueto drought as 
well as desertification are included, annual losses may 
exceed US$4 800 million. According to UNEP figures, 
US13 000 million would be necessary to restare degraded 
land and thus prevent these losses. However, due to a lack 
of comparability in current data and doubts about the socio
economic benefits of anti-desertification initiatives, many 
policy makers are reluctant to allocate funds for 
recuperation. 

The social costs of drought and desertification may be 
even higher: millions of people move from the countryside to 
cities (in many cases in other countries), settling in the 
periphery of urban areas, perpetuating and aggravating 
urban poverty. When only men migrate to cities, leaving 
behind their wives and children, the latter become even 
more vulnerable. Women are often not recognized as 
legitimate partners by community and government 
authorities. Thus drought and desertification not only 
exacerbate poverty but also aggravate social breakdown and 
political instability. 

Source: FGEB 1994 

in the Brazilian Amazon (Nepstad and others 1997) 
although much of this area is initially used as cropland. 
Soybean production, mainly for export, has been the 
main driving force of the agricultura! frontier 
expansion in northern Argentina, eastern Paraguay 
and central Brazil (Klink, Macedo and Mueller 1995). 
Farming technology has improved agricultura! yields 
throughout the region. The environmental costs of 
these improved technologies, however, have been 
very high. During the 1980s Central America 
increased production by 32 per cent and its cultivated 
area by 13 per cent but doubled its consumption of 
pesticides (FAO 1997a). 

In addition, sheep and cattle ranching have led to 
overgrazing and subsequent desertification (see box 
above), particularly in the Argentinean steppes where 
35 per cent of the pasture land has been lost 
(Winograd 1995). In Central America, steep slopes, 
intense rainfall and poor agricultura! practices have 
made erosion the principal cause of the loss of 
agricultura! potential. Severe inequality in land 
distribution associated with insecure land tenure is 
also leading to the over-exploitation of resources for 
short-term benefits (Fearnside 1993 and Jones 1990). 

lf appropriate soil conservation measures are not 
adopted (including the implementation of new criteria 
for crop selection), the degradation of arable land will 
continue, endangering food production and affecting 
food security. It is also expected that trade integration 
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initiatives, such as Mercosur, will have a major impact 
on production systems, favouring crops with high 
international prices and low labour requirements such 
as strawberries and cut flowers (Gligo 1995). 

Forests 

Natural forest covers 47 per cent of the total land area 
of the region. Almost ali (95 per cent) are tropical (852 
million hectares), located in Central America, the 
Caribbean and tropical South America. The remaining 
resources, covering sorne 43 million hectares, are 
found in temperate South America, mainly in 
Argentina, Chile and Uruguay (FAO 1997b). The 
northern Amazon Basin and the Guyana shield are 
home to the largest tract of intact, roadless forest in 
the world (WRI 1997). The Amazon basin is also 
important in global metabolism, accounting for 
approximately 10 per cent of net terrestrial primary 
production (LBA 1996). 

Natural forest cover continues to decrease due to 
clearance for cropland and stock farming, construction 
of roads, dams and other infrastructure, and mining 
(FAO 1997b). The Latin American region lost 61 
million hectares (6 per cent) of its forest cover during 
1980-90, the largest forest loss in the world during 
these years. 

The natural forest cover continues to decrease in 
ali countries. A total of 5.8 million hectares a year was 
lost during 1990-95, resulting in a 3 per cent total loss 
for the period (FAO 1997b). The highest average rate 
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of annual deforestation was in Central America (2.1 
per cent). Bolivia, Ecuador, Paraguay and Venezuela 
had deforestation rates greater than 1 per cent a year 
for the same period (FAO 1997b). In Paraguay, for 
example, forest cover decreased in the eastern region 
from 8.8 million hectares (55 per cent coverage) in 
1945 to 2.9 million hectares (18 per cent coverage) in 
1991. In the western region, the decrease was from 
16.8 million hectares (70 per cent coverage) to 10.8 
million hectares (45 per cent coverage). The 
estimated deforestation rate for 1992 was 200 000 
hectares a year (Stohr 1994). 

Brazil lost approximately 15 million hectares of 
forest area in the period 1988-97 (see graph below). 
Though deforestation in the Brazilian Amazon nearly 

mllllon hectares a year 
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47 Landsat images. 
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doubled between 1994 and 1995, with 2.9 million 
hectares of forest cleared in 1995, the greatest extent 
in recorded history, there have since been substantial 
declines - to about 1.8 million hectares in 1996 and an 
estimated 1.3 million hectares in 1997 (INPE/ IBAMA 
1998). Of the eight countries in the world that still 
have more than 70 per cent of original forest cover, six 
are located in South America (Brazil, Colombia, 
French Guyana, Guyana, Suriname and Venezuela). 

The expansion of the agricultura! frontier has been 
one of the main causes of deforestation. Traditional 
slash-and-burn practices have been the primary means 
of advancing the agricultura! frontier in many 
countries. However, modern agriculture, mining and 
the need for new roads and settlements are 
responsible for the largest forest clearings. Two other 

factors are also becoming important threats: logging 
(harvesting for the forest products industry) and fire 
caused by drought and human carelessness. In Bolivia, 
Guyana and Suriname, a drive to exploit natural 
resources, mainly brought about by an economic 
crisis, has accelerated the fragmentation of priRtine 
forests over the past decade. Selective logging has 
changed the structure and composition of much of the 
remaining forested areas, particularly in southeastern 
Amazonia and along river courses, leading to 
irreversible losses in biodiversity (WRI 1997). An 
increasing number of countries are considering 
granting extensive forest concessions to forestry 
companies. In Guyana, one company has been granted 
nearly 6 million hectares, and countries such as 
Suriname, Bolivia and Venezuela are following suit by 
opening up large areas of primary forests to forest 
harvest (Bryant, Nielsen and Tangley 1997). The 
increasing pressures for forest concession in South 
America may worsen deforestation and forest 
degradation throughout the region. 

In the Caribbean, large tracts of forest have been 
lost because of direct forest exploitation, as well as 
the conversion of forested areas into cropland and 
permanent pasture. Historically, forest clearance for 
sugar and banana plantations has been common in 
nearly ali Caribbean countries. Fragmentation has 
also aff ected many of the natural forests in the 
Caribbean. 

Damage by forcst fircs has increased, causing great 
losses to the economies of Central American countries 
(CCAD and IUCN 1996). A combination of both logging 
and drought is increasing the flammability of 
Amazonian forests. Logging increases flammability by 
opening up the leaf canopy, allowing sunlight to 
penetrate to the fue! !ayer on the ground, and by 
increasing the fue! load through the production of 
woody debris. Even virgin forests become flammable 
when drought is severe. Most forests in eastern and 
southern Amazonia (half of the 400 million hectares of 
closed canopy forest in Brazilian Amazonia) are 
subjected to severe dry seasons each year (see box), 
and more particularly during El Niño events. These 
forests are on the edge of the rainfall regime that is 
necessary for them to resist fire (Nepstad and others 
1997). 

Production and trade of forest products varies 
widely. Fuelwood accounts for 78 per cent of the 
region's production and industrial roundwood for 16 
per cent. However, the trade of products from natural 



Forest fires in the Amazon 

Severe seasonal droughts associated.with El Niño events 
and selective harvesting of timber are increasing the 
flammabitity of large areas of forest in the Amazon region. 
Forest ground fires can kili up to 50 per cent of a torest's 
above-ground biomass, with large but poorly understood 
effects on forest fauna. Surface tires increase tares! 
flammability and thus lead to dangerous positive feedback 
in which Amazon landscapes become successively more 
flammable with each burning season. These tires are usually 
not included in deforestation monitoring programmes, and 
may increase the area ot forest affecled by human activity 
by 60 per cent. Surface tires may also release significan! 
amounts of carbon into the atmosphere. 

In many regions of Amazonia, the rains that tell in 1998 
were sufficient to extinguish the tires of the 1997 burning 
season bu! did not recharge the soil moisture that had been 
los!. In early 1998, a combination of prolonged drought and 
expanding slash-and-burn agriculture led to large forest tires 
which drew worldwide attention to the region. According to 

forests may be affected as major import countries 
insist on timber certification. The focus on endangered 
species can also affect trade; Brazil, for example, has 
placed a ban on mahogany harvesting (IBAMA 1998). 
Non-timber forest products, and non-timber gathering, 
still constitute the main source of cash income for 
many poor farmers throughout tropical South America. 

The need for forest conservation has been placed 
high on the political agenda in many countries. 
Another positive development is the use of incentives 
for promoting the establishment of forest plantations. 
Recent policy reforms in Guatemala, Paraguay and 
Uruguay are expected to stimulate the reforestation of 
thousands of hectares. 

Despite ali these efforts, the region's forest 
resources are still under extreme and competing 
pressures. On the one hand, large population groups 
are heavily dependent on forests for food, especially in 
tropical South America (FAO 1997b) and there has 
been heavy encroachment of forests by the rural poor 
in their search for land for agricultura! use. On the 
other hand, strong externa! and interna! pressures are 
being put on countries with extensive tropical forests 
to try to conserve and protect these unique 
ecosystems. 

Biodiversity 

The tropical, sub-tropical and temperate habitats of 
the Latin America region are exceptionally rich in 
biodiversity. The neotropical ecological zone contains 
68 per cent of the world's tropical rain forests (FAO 
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recen! reports (U nited Nations Disaster Assessment 
Coordination 1998 and Barbosa 1998), 14 per cent of !he 
Brazilian State of Roraima was burned, an area of 
approximately 3.3 million hectares of which 1 million 
hectares was forest. The UN disaster assessment task force 
estimated losses of 14 000 head of cattle, 700 silos and 
100 rural houses, directly affecting 12 000 people (of 
which about 7 000 were indigenous peoples). 

These tires may be a harbinger of a much larger forest tire 
problem in Amazonia, in which severe seasonal drought 
exceeds the capacity of deep Amazonian soils to buffer 
forests against !he leaf-shedding that increases their 
vulnerability to tire. The forest area that could become 
vulnerable to tire in the 1998 dry season was estimated to 
be more than twice the size of Roraima, and ten times the 
size of Costa Rica . 

Source: Moreira 1998 

1997b). The region contains 40 per cent of the plant 
and animal species of the planet, and is considered to 
have the highest floristic diversity in the world 
(Heywood 1995). The warm Amazonian valleys, the 
high and cold Andean mountains, the Brazilian Atlantic 
forest, and the dry forests of Meso-America are home 
to sorne of the world's richest ecosystems. Arid and 
semi-arid vegetation occurs in the mountainous areas 
running from southern Ecuador to Chile, in northern 
Colombia, Venezuela, Argentina and northeastern 
Brazil. Brazil, Paraguay and Bolivia share sorne of the 
world's most important continental wetlands, 
including 400 000 km2 of marshlands (the pantanal and 
chaco), renowned for their diversity. 

The main problem is how to avoid habitat 
destruction and the consequent extinction of species, 
many of which are not yet described by science. The 
expansion of agriculture into semi-arid regions, forest 
cutting and depletion of wetlands have reduced the 
populations of many species. Loss of habitat has been 
the greatest threat. Habitat conversion has been severe 
in the Central American forests, the chaco forest, the 
savannah ecosystems of the Brazilian cerrado - which 
houses the largest diversity of ali savannah floras in the 
world - and the Mediterranean-type shrublands of the 
Pacific coast (Dinerstein and others 1995). Mexico 
hosts 51 per cent of ali migratory bird species from its 
northern neighbours, and the loss of critica! 
overwintering sites due to deforestation and other land 
use changes may threaten the survival of these 
populations (Robinson 1997 and Greenberg 1990). 

No systematic evaluation of habitat turnover and 
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species depletion has been attempted but what figures 
are available suggest a significant impact; severa! 
hundred vertebrate species are now threatened with 
extinction (Baillie and others 1996). The 
intensification of agricultura! practices, forest 
replacement with plantations, new technologies for 
cultivating dry lands (a major reservoir of biodiversity) 
and the modification of the coastline suggest that 
these trends may worsen in the near future. 

The biota of ali countries are threatened. Brazil 
has the second largest number of threatened bird 
species (103 species) in the world, and Peru and 
Colombia occupy the fifth place with 64 species each 
(Baillie and others 1996). A third of Chilean 
vertebrates (marine fishes excluded) are threatened 
(Simonetti and others 1995). Brazil also has 71 
threatened mammal species (the fourth highest in the 
world). More than 50 per cent of Argentinean 
mammals and birds are also threatened. Areas with 
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large numbers of threatened birds tend al.so to have 
large numbers of threatened mammals. This indicates 
that the two groups may be susceptible to similar 
threats. 

Ecosystems and their vegetation are similarly 
threatened. In central Chile, for example, it is 
estimated that 30 per cent of the maulino forest in the 
Cordillera de la Costa was replaced by pine plantations 
during 1978-87 (CODEFF 1987). 

The amount of land under sorne form of 
conservation and protection is continuing to rise, 
with sorne 6.6 per cent of the region's land under 
categories of strict protection. However, many types 
of ecosystems are still under-represented or not 
represented in protected areas (Dinerstein and 
others 1995). Furthermore, many protected areas, 
despite their declared legal status, are really only 
protected on paper, and lack any real means of 
preventing degradation. Central America is 



recognizing the social value of biodiversity for local 
communities as it re-evaluates its biodiversity and 
natural resources as the basis for the generation of 
new products and hence socio-economic development 
(CCAD and IUCN 1996). 

Despite much publicized support far biodiversity 
conservation, the lack of governmental and 
institutional support far research and development in 
biodiversity suggests that trends of declining 
biological diversity will continue unabated over the 
next decades. 

Freshwater 

The Latin American region is extremely rich in water 
resources: the Amazon, Orinoco, Sáo Francisco, 
Paraná, Paraguay and Magdalena rivers carry more 
than 30 per cent of the world's continental surface 
water. Nevertheless, two-thirds of the region's 
territory is classified as arid or semi-arid. These areas 
include large parts of central and northern Mexico, 
northeastern Brazil, Argentina, Chile, Bolivia and 
Peru. 

Demand far water is growing rapidly as 
populations and industrial activity expand and irrigated 
agriculture (the largest use) continues to increase 
(WRI, UNEP, UNDP and WB 1996). Many current 
patterns of water withdrawals are clearly 
unsustainable, such as pumping from aquifers at rates 
far greater than they are recharged. 

Despite the advances of the past ten years, access 
to safe water remains an important issue. Many people 
still lack an adequate water supply and a sewage 
system. In 1995, around 70 per cent of the Central 
American population had access to a piped public 
water supply but in Latin America as a whole as little 
as 2 per cent of sewage receives any treatment (World 
Bank 1997). If action is not taken in the near future, 
these problems could present severe health and 
environmental risks. 

Where industry, mining and use of agricultura! 
chemicals are expanding, rivers become contaminated 
with toxic chemicals and heavy metals. Virtually ali 
countries in Latin America have artisanal mining 
activities, of which gold is the most mined mineral. It 
is estimated that as many as one million artisanal 
miners are producing sorne 200 tonnes of minerals 
annually (Veiga 1997). Nevertheless, mercury 
emissions have been reduced from the high levels 
observed in the late 1980s as a result of a reduction of 
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informal mining activities due to scarcity of easily 
exploitable ores, better organization of mining 
activities (largely by NGOs), and the high cost of 
mercury which has led many miners to recycle. 
However, probably about as much mercury is still 
emitted as gold is produced. Since the beginning of the 
new gold boom in Latin America at the end of the 
1970s, around 5 000 tonnes of mercury may have been 
discharged into the farests and urban environment 
(Veiga 1997). 

One of the origins of groundwater pollution is 
seepage from improper use and disposal of heavy 
metals, synthetic chemicals and hazardous wastes. 
The quantity of such compounds reaching 
groundwater from waste dumps appears to be doubling 
every 15 years in Latin America (UNDP 1995). 
Aquifer depletion and salt water intrusion are also 
important sources of groundwater contamination. 
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The sediments produced by erosion, and the 
disch;irge of domestic, industrial and agrochcmical 
wastes, are the principal causes of water quality 
deterioration. The Alcehuate in El Salvador and the 
Virilla in Costa Rica are just two examples of rivers 
heavily polluted by agro-industrial activities and 
metropolitan development. As industry, irrigation and 
population expand, so do the environmental and 
economic costs of providing additional water supplies. 
Sorne countries, such as Mexico and Peru, now use 
more than 15 per cent of their total freshwater 
reserves per year. 

The main cause of water pollution is the direct 
clischarge of untreated domestic and industrial wastes 
to surface water bodies, which contaminates not only 
the water bodies but adjacent groundwater aquifers. 
Tlw geographicai distribution ni water pollution in tlie 
region is dominated by flows from large metropolitan 
areas. The majar contributing factors are: the 
concentration of population and industrial production 
in large metropolitan centres; growth in conventional 
sewerage systems which has not been accompanied by 
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corresponding treatment facilities; intensification of 
agricultura! lallu use close to metropolitan areas; 
changes in economic structure, with increased 
emphasis on manufacture; concentrated run-off from 
paved areas in the growing cities; and the need far 
artificial regulation of stream flows. As a result, the 
quality of water bodies near large metropolitan areas 
has been seriously compromised. A secondary source 
of point pollution comes from mining. 

The costs of supplying water to thc cities are 
continually rising, with dramatic examples from large 
and growing urban areas. In Mcxico City, water is 
pumpecl over elevations exceeding 1 000 metres into 
the Valley of Mexico, and in Lima upstream pollution 
has increased treatment costs by about 30 per cent 
(World Bank 1997). Investment in sanitation ancl water 
offer high economic, social and cnvironmcntai returns, 
but the next four decades will see urban population 
rising threefold ancl domestic demand far water 
increase fivefold in Latín America (WRI, UNEP and 
UNDP 1994). 

Water availability has been a fundamental factor in 



the development of irrigation throughout the region. 
An area of 697 000 km2 is currently irrigated, 
corresponding to 3.4 per cent of the region's territory 
(World Bank 1996) but salinization and waterlogging 
are eating away the productivity of 40 years of 
irrigation investments in countries such as Mexico, 
Chile and Argentir:a (Winograd 1995). 

After the hydroelectric projects that dominated 
the region in the 1970s, such as Itaipu, Salto Grande 
and Yaciretá in the Plata Basin, and Tucuruí and 
Balbina in the Amazon Basin, the current trend in 
South America is the construction of hidrovias or 
waterways. Two ambitious projects are under way in 
the region, the Paraná-Paraguay and the Araguaia
Tocantins waterways, that are planned to harness five 
river systems over a total length of 8 000 km to 
improve continental navigation networks (see box 
opposite). 

During the past decade, environmental problems 
related to water have affected both urban and rural 
areas. In the arid and semi-arid areas, there has been 
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increased competition for scarce water resources. 
Using polluted water for drinking and bathing spreads 
infectious diseases such as cholera, typhoid and 
gastroenteritis. Severa! countries have had recent 
outbreaks of these diseases, which affect the urban 
poor in particular. 

In the Caribbean, housing developments continue 
to be sited in sensitive areas such as on steep 
hillslopes in the upper parts of water catchment areas, 
and too clase to sensitive groundwater aquifers. 
Freshwater resources are thus being damaged at the 
same time as demand for water is increasing. 

l\larine and coastaJ areas 

The marine and coastal systems of the region support 
a complex interaction of distinct ecosystems, with an 
enormous biodiversity, and are among the most 
productive in the world. Severa! of the world's largest 
and most productive estuaries are found in the region, 
such as the Amazon and Plata Rivers on the Atlantic 

Many of the 
region's coral 

reefs are under 
threat; the 

Caribbean sub
region is the most 
affected, with 29 

per cent of its 
reefs at high risk 
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increased to nearly 9 million tonnes by 1995 (IDB 
1995). A large decrease is expected as a result of the 
1997-98 El Niño, the most severe event recorded to 
date (see box right). The effects of fisheries on marine 
biodiversity and resource sustainability are also of 
major concern, since more than 80 per cent of the 
commercially exploitable stocks in the southwestern 
Atlantic and 40 per cent in the southeastern Pacific are 
either fully fished, over-fished or depleted (FAÓ 
1997c). 

Source: compiled by UNEP GRID Geneva from FAO 1997c 

A wide range of fisheries activities (industrial, 
artisanal and recreational) coexist in the Caribbean 
sub-region. Overall landings from the main fisheries 
rose from around 177 000 tonnes in 1975 to a peak of 
256 000 tonnes in 1985 befare declining to around 

The marine 
fishery catch has 

been growing 
fast in South 

Amerlca but the 
1997-98 El 

Niño is expected 
to produce a 

large decrease 

coast, and the Guayaquil and Fonseca on the Pacific. 
The coast of Belize has the second largest barrier reef 
in the world. The waters off Chile and Peru support 
one of the top five commercial fisheries and the 
world's fastest growing fishery is off the coast of 
Argentina and Uruguay (IDB 1995). The region's 
coastal zone is 64 000 km long and encompasses 16 
million km2 of maritime territory. For countries such 
as the island nations of the Caribbean, Panama and 
Costa Rica, this territory represents more than 50 per 
cent of the total area. 

The total marine catch in 1995 was about 21 
million tonnes (see graph above), sorne 20 per cent of 
the world catch. Over the decade 1985- 95, many 
South American countries doubled or tripled their 
marine catch, and Colombia increased its catch 
fivefold. During 1970-83 Peru's catch fell from 12 to 2 
million tonnes due to El Niño events but had 

136 000 tonnes in 1995. According toan FAO 
assessment, sorne 35 per cent of the region's stocks 
are overexploited (FAO 1997c). The sub-region also 
has the highest percentage discard, mostly as by-catch 
of shrimp trawling. 

Mariculture is less important than in sorne other 
tropical regions but is growing in countries such as 
Ecuador where a significant shrimp mariculture 
industry has developed, mostly in converted mangrove 
areas. Latin America produced 21.6 per cent of the 
world's farmed shrimp in 1995. Aquaculture in Chile is 
growing at more than 30 per cent a year, compared 
with 9.5 per cent worldwide. Activities are 
concentrated in salman farming, induced by favourable 
export markets, and are generaliug sume US$450 
million a year in export earnings. In 1997 salman 
exports were more 145 000 tonnes (Ministerio de 
Economía 1997), and this trend is expected to 
continue (Instituto de Fomento Pesquero 1998). 

The need for integrated coastal management in the Caribbean 

Industries dealing wffh horticulture and aquacuiture, oil, 
lumber, chernicals, textiles, vehic1e repairs and ship building 
have all added large IlUantities of hazardous materia1s to 
rivers, estuaries, wetlands and coastal areas, and have had 
majar impacts on the aquatic and marine environments 
(Davidson 1990). Agrochemical residues are also found in 
estuarine and coastal sediments as well as in coastal 
waters. Land reclamation for residential, industrial, 
agricultura! and tourism purposes has caused the 
degradation of coastal and marine ecosystems of the sub
regIon. 
Limited infrastructure serving the tourism industry and 

coastal settlements has further contributed to pollution 
problems in coastal waters. In addition to locally-generated 
waste, the increasing popularity of the Caribbean as a 
destination for cruise ships and yachts has led to an 
increase in the volume of waste being discharged directly 

into the natural environment, because port reception 
facilities fDl' ship-generated solid waste are generally 
inadequate. In densely developed coastal areas, the risk of 
sewage pollution of coastal waters is high because of the 
height of the groundwater table and the absorptive capacity 
of the soils. In countries such as Barbados, Jamaica and 
Haiti, the degradation of protective reef systems by sewage
induced eutrophication has contributed to coastal erosion 
and the destruction of beaches. 
Clearly, careful planning and management of all sectoral 

activilies simultaneously will result in greater overall benefits 
than pursuing sectoral development plans independently of 
one another. lntegrated coastal management approaches are 
required, combining all aspects of the human, physical and 
biological aspects of the coastal zone within a single 
management framework. 



IIM&M -------------~ 
The term El Niño was originally applied to a tepid curren! 
found along the coas! of Peru and Ecuador every Christmas. 
The term is now used to describe the exceptionally warm 
and long-lived currents that occur every two to seven years, 
beginning in the summer and lasting for as long as 22 
months. El Niño effects are propagated across the world's 
weather systems. In South America, they have caused 
catastrophic floods in southern Brazil and along the Pacific 
coasts of Ecuador, Peru and Chile; severe droughts in 
Brazil's northeastern region and the Altiplano areas of Peru 
and Bolivia; and dramatic falls in the Pacific coast tish 
catch. The 1997- 98 El Niño resulted in economic losses 
that exceeded the combined international non-reimbursable, 
non-military, development assistance for the same period. 

Tourism accounts for about 12 per cent of GDP in 
the region, mainly in coastal areas. Spme 100 million 
tourists visit the Caribbean annually, contributing 
about 43 per cent of the Caribbean's combined GNP 
and one-third of export earnings (WTTC 1993). By the 
year 2005, scuba <living tourism alone could generate 
revenues of approximately US$1 200 million in the 
Caribbean (WTO 1994). In addition to generating 
employment (10 million were employed in tourism in 
1993), tourism investments lead to important land use 
changes in coastal areas. Many rural coastal areas are 
experiencing a gradual shift from dependence on local 
fisheries and agriculture towards the provision of 
tourism services and related activities (WTTC 1993). 

The region's ports are the second leading 
destination for containerized US exports, and the 
Panama canal is a major focus of maritime trade. The 
total tonnage passing through the region's ports 
increased from 3.2 to 3.9 per cent of the world total 
during 1980-90, and a marked increase is expected as 
a result of trade liberalization and privatization of the 
region's ports (UNCTAD 1995). Expanding ports and 
maritime trade are often accompanied by intensified 
transportation corridors in coastal ocean areas, as is 
happening off Argentina, Brazil, Ecuador and Uruguay. 

Ali these activities are bringing rapid and often 
drastic transformation to coastal and marine areas. 
Land conversion is causing degradation of coastal 
habitats, including mangroves, estuaries·and coral 
reefs. Mangroves, for example, have been 
disappearing fast over the past 20 years, and as much 
as 65 per cent of Mexico's mangroves have already 
been lost (Suman 1994). Coastal water quality has 
been declining throughout the region, due to 
increasing discharges of untreated municipal waste. 

LATIN AMERICA ANO THE CARIBBEAN 

The reefs of the Caribbean and adjacent waters 
constitute about 12 per cent of the world total, and are 
good indicators of the severe damage that has been 
inflicted on the environment. Today 29 per cent of the 
sub-region's reef areas (see map on page 129) are 
considered at high risk due to increased run-off and 
sedimentation caused by deforestation, nutrient 
contributions from sewage from hotels and shipping, 
coastal construction and minirig (Bryant and others 
1998). Declining coastal water quality, reef degradation 
and beach erosion are linked in a cycle which threatens 
public health, shore-front properties and tourism. 

Poor and landless people have settled in flood
prone coastal areas in countries such as Brazil, 
Ecuador, Guyana and Honduras, increasing coastal 
pollution, over-harvesting, and conflicts over access to 
traditional fishing areas (IDB 1995). 

/\tmospht:·re 

Most Latín American countries find it difficult to 
obtain reliable information from which to prepare 
emission inventaries of greenhouse gases (GHG). 
Emission factors specific to a particular region or 
system are scarce, forestry and land use change are 
difficult to characterize, and many of the data either do 
not exist or must be derived from related statistics or 
even from anecdotal evidence. The trends emerging 
from completed (Uruguay and Argentina) and 
preliminary (Costa Rica, Mexico and Venezuela) 
inventaries suggest that more than 50 per cent of 
emissions come from industrial production and energy 
generation. In Brazil and Chile, gross emissions of 
GHG due to energy consumption are considerably 
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Iower than emissions from deforestation, land use 
change and agriculture (Bonduky and others 1995). 

The region is responsible far 4.3 per cent of the 
world's total carbon dioxide emissions from industrial 
processes, and far 48.3 per cent of emissions from 
Iand-use changes. Methane emissions from 
anthropogenic sources correspond to 9.3 per cent of 
the world's total. The average per capita emission of 
carbon dioxide far 1995 was 2.55 tonnes, well below 
the 11.9 tonnes estimated far the high-income 
economies, and also below the world average of 4.0 
tonnes (CDIAC 1998). 

The main anthropogenic source of emissions is 
deforestation, and Amazonia is an important natural 
source of methane and nitrogen oxides. Conversion of 
primary tropical forests to agriculture and to 
secondary vegetation is a significant change on a 
global scale. In the Amazon basin, which covers nearly 
7 million km2, biomass burning and the establishment 
of new types of vegetation cover will have significant 
ecological implications far the region, the continent 
and the planet (LBA 1996). 

In 1993, about 70 per cent of Brazilian electricity 
carne from hydropower (Rosa and others 1996). In 
Central America more than 50 per cent of the energy 
produced is generated by hydropower. However, there 
is increasing conflict over access to and use of water 
because of the vulnerability of hydropower to climatic 
variability. Uruguay, far example, generates most of 
its energy from hydropower but severe droughts over 
the past few years have given rise to water allocation 
problems which have affected agricultura! production. 
In addition, there is a trend in, far example, 
Argentina, Brazil and Colombia to move from 
renewable forms of energy to fossil fuels, in both the 
electric power and the transportation sectors, as a 
result of the deregulation of the energy sector (Rosa 
and others 1996). Deregulation and privatization of 
energy could increase emissions since market forces 
will probably not favour biomass and hydropower. 
Prívate investment tends to prefer fossil fue! power 
plants to hydroelectric plants because capital costs 
are Iower and the return on the investment is faster -
even though energy costs are higher (Tolmasquim 
1996). 

Many countries have substantial potential far 
curbing carbon emissions, given the region's 
renewable energy sources of biomass and hydropower, 
and the potential of forest conservation and 
reforestation programmes to provide valuable carbon 

sinks. The use of ethanol as a substitute far gasoline 
can also reduce carbon dioxide emissions. 

t:rban arC:'as 

Thc rcgion has a highly urban population. In 1950, 43 
per cent of the total population lived in urban areas 
but this had risen to 73.4 per cent by 1995 (see graph 
opposite). Most of the urban population lives in large 
cities such as Mexico City (16.5 million people), Sao 
Paulo (16 million) and Rio de Janeiro (10 million). 
Buenos Aires, with nearly 12 million people, and 
Santiago, with 5 million, house 34 per cent of the 
population of Argentina and Chile (WRI 1996). While 
urbanization itself does not necessarily have negative 
socio-economic or environmental impacts, unplanned 
urban growth has led to the development of outer and 
inner city slums, many of which Iack basic services. 

Increasing population density and economic 
activity have led to increased pollution in many cities. 
Santiago, far example, is now one of the most polluted 
urban areas in the world; the main sources of air 
pollution are urban transport, and small and medium
sized industries (IMO 1995). Air pollution is causing 
severe respiratory problems among city dwellers, with 
higher rates of pneumonia than in many other cities, 
and many premature deaths from respiratory diseases. 
Treatment costs are high and there are productivity 
losses due to absenteeism (O'Ryan 1994). Mexico 
City, Sao Paulo and Hogota are also suff ering from 
severe air pollution. The Brazilian programme of 
adding alcohol to gasoline has, despite reducing carbon 
dioxide emissions by sorne 30 per cent and decreasing 
air pollution, not been sufficient, and Sao Paulo now 
restricts prívate car circulation, as do Mexico City and 
Santiago. In Sao Paulo and Rio de Janeiro, 27 million 
people are exposed to high Ievels of particulate air 
pollution estimated to cause 4 000 annual cases of 
premature mortality (CETESB 1992). 

Lead emissions are also a major problem. The 
main sources of exposure are emissions from vehicles 
that use leaded gasoline, industrial production, 
particularly of paints and batteries, and food. The 
effects of Ieaded gasoline are felt most in urban 
environments. Residents of areas with high Ievels of 
traffic generally have a much higher leve! of lead in 
the blood than those exposed to Iess traffic. However, 
over the past decade or so, the Iead content of 
gasoline has been decreasing in most countries, and 
Iead-free gasoline has heen introduced. Countries with 



the largest share of lead-free gasoline are Brazil (100 
per cent), Costa Rica (100 per cent), Guatemala (80 
per cent) and Mexico (46 per cent) (Christopher and 
others 1996). 

Until the mid-1970s, poverty was generally more 
common in rural areas than in urban ones. In the 
1990s, however, regional statistics show that 65 per 
cent of poor households are in urban areas (World 
Bank 1996). During 1990-94, the leve! of urban 
poverty fell from 33 to 24 per cent in Chile, and from 
12 to 6 per cent in Uruguay (CEPAL 1996). In Buenos 
Aires, 17 per cent of the population live in households 
with unsatisfied basic needs (overcrowded households, 
inadequate housing, poor access to clean drinking 
water and sanitary infrastructure) compared to 22 per 
cent in the 1980s (La Serna and others 1997). 

Unplanned growth in urban areas has most effect 
on the poor, who often lack proper water supplies and 
sanitation services, even though these are generally 
well developed in urban areas. Unplanned growth has 
other environmental effects associated with 
inadequate means of disposing of wastewater, a 
demand for water that exceeds supply, and the 
pollution of groundwater. 

The topographic position of most Latin American 
cities makes it difficult to use conventional methods of 
water and sewage treatment, and collection of solid 
wastes. In Central America, a study of 158 urban 
centres with more than 10 000 resídents showed that 
industrial and domestic wastes were not treated 
before disposal (Incer 1994). Caracas, La Paz, Sáo 
Paulo, Rio de Janeiro and Lima, among others, have 
serious sanitation problems. In Brazil, sewerage 
networks reach only 49 per cent of the urban 
population. Lack of water and sanitation in Brazil's 
urban areas is estimated to cause sorne 8 500 cases of 
premature mortality per year (Barros and others 
1995). 

The disposal of solid waste is also problematic. 
Only 30 years ago, the generation of solid waste per 
capita was 0.2-0.5 kg a <lay while it is now 0.5-1.00 kg 
a <lay. The problem lies not only in the quantity but 
also in the quality and composition of the wastes, 
which have changed from being dense and almost 
entirely organic to voluminous and increasingly non
biodegradable, with a higher percentage of toxic 
substances. In 1995, Latin America was generating 
approximately 275 000 tonnes a <lay of solid urban 
waste. A fleet of 30 000 trucks and 350 000 m3 of land 
a <lay would be needed to collect and bury this garbage 
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in a sanitary fashion. In reality, the region's waste 
disposal facilities are composed of 35 per cent sanitary 
landfills and 25 per cent semi-controlled landfills 
(PAHO 1995). The other disposal facilities do not 
comply with minimum norms and are best regarded as 
no more than rubbish dumps. 

Progress has been made but only in a few large 
cities that, because they are so big, distort the 
statistics and lead to unwarranted optimism. In reality, 
the situation in other cities is grim. In Brazil, a 
national survey found that 57 per cent of cities have 
open garbage dumps, 14 per cent have controlled 
landfills, and 28 per cent have sanitary landfills or 
other adequate methods of waste disposal. In Chile, 
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78 per cent of waste disposal facilities are sanitary, as 
are 30 per cent in Mexico. In other countries, such as 
Bolivia, Ecuador, Peru and most Central American 
nations, there are no sanitary landfills outside the 
capital cities, although both Bolivia and Colombia have 
interesting programmes for medium-sized cities 
(PAHO 1995). 

In most Caribbean countries, increased population 
and per capita incomes, altered patterns of 
consumption, and the rapid development of the 
tourism and industrial sectors have Ied to fast rates of 

Solid waste productlon, wastewater treated 
and garbage collection 

solid waste wastewater households 
per capita treated with garbage 
(kg/year) (%) collection (%) 

Brasilia 182 54 95 
Havana 584 100 100 
La Paz 182 o 92 
San Salvador 328 2 46 
Santiago 182 5 57 

By comparison: 
Toronto 511 100 100 
Source: Habita! 1997 

growth in waste generation. In 1994, the volume of 
waste disposed of at the majar landfills in Trinidad and 
Tobago was 44 per cent more than in 1979 whereas 
population increase over the same period was only 30 
per cent (Goddard 1997). The quality and composition 
of the waste has also altered significantly, becoming 
much less biodegradable. Increasing amounts of 
plastics, aluminium, paper and cardboard packing 
cases are being used and disposed of by households 
and businesses. 

Urban populations are growing very rapidly. For 
example, in the Brazilian states of Rondonia, Para and 
Mato Grosso, and in Santa Cruz de la Sierra in Bolivia, 
the urban population has been doubling every decade 
(WRI 1997). In the Brazilian cities of Manaus and 
Belém, the population grew by more than 65 per cent 
in the past decade (IBGE 1991). Although the rates of 
growth of large cities declined in the 1990s, the 
problem is now moving to the medium-sized cities. 
lncreases in income in countries such as Chile, for 
example, have changed consumption patterns in 
favour of more intensive use of the environment. 

Higher income is accompanied by increased 
consumption and more waste. In Santiago, for 
example, areas with higher income levels produce 1 kg 
of waste per inhabitant a day, while the poor areas 
generate 0.5 kg (Escudero 1996). 

It seems likely that over the next decade water 
problems will be moderated but not solved by 
investment in sanitation programmes. Urban air 
pollution, in spite of special governmental 
programmes, may remain high because of the increase 
in the number and use of private cars, the main source 
of air pollutants. No significant reductions are 
expected in industrial wastes and emissions because 
of the magnitude of the problem, and the time and 
resources needed to implement effective policies. 

Condu~iom, 

Recent trends in Latin America and the Caribbean 
point to high growth rates, new opportunities for 
public participation, and an improvement in certain 
aspects of the quality of life. Nevertheless, the region 
is still characterized by high (and growing) 
inequalities, both in the distribution of wealth and in 
access to opportunities. While there are significant 
improvements in sorne health indicators, the growing 
poverty gap is leading to a resurgence of infectious 
disease. 

The environmental costs of regional economic 
cxpansion are already extremely high, and seem to be 
growing. The majar issues are: 

• an accelerating over-exploitation of land and 
marine resources; 

• nutrient depletion and soil erosion; 
• overgrazing and subsequent desertification; 
• continuing deforestation; 
• loss of biodiversity and habitat degradation; 
• groundwater contamination and depletion; 
• increasing conflict over access to and use of water; 
• air pollution; 
• heavy metal contamination; and 
• urban waste disposal problems. 

If today's central challenge in Latin America and the 
Caribbean is to build a political consensus that will 
maintain stability and economic growth, the 
accelerating social and environmental problems listed 
above must also be strongly addressed. Current 
improvements in accessing environmental information 



are an important asset in this respect. 
The first priority is to find solutions to the 

problems of the urban environment, which now houses 
nearly three-quarters of the region' s population. 
lmproved housing, sanitation, transportation and 
employment in large urban areas are badly needed. 

LATIN AMERICA ANO THE CARIBBEAN 

The second priority is to find ways of promoting 
the sustainable use of tropical forests and biodiversity. 
There are many examples of what should not be done 
but forest conservation and reforestation has at Iast 
become a política! priority in many countries. 
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North 
America 

KEY FACTS 

North Americans use more per caplta energy and resources 
than any other region. This causes aeute problems for the 
environment and human health. The reglon has succeeded, 
however, in reducing sorne environmental impacts. 

• The North American region is at a critica! environmental 
cross-roads: important decisions have now to be made that 
will determine whether the region's economic activity and 
patterns of production and consumption will become more 
sustainable. 

• There is continuing concern about the effects of 
exposure to pesticides and other toxic compounds on 
human health and the environment in general. 

• Emissions of CO, VOCs, particulates, S02 and lead have 
been markedly reduced over the past 20 years. 

• Fuel use is high - in 1995 the average North American 
used more than 1 600 litres of fuel (compared to about 
330 litres in Europe). 

• The oxygen-depleted 'dead zone' that now appears off 
the US Gulf Coast each summer - at the peak of fertilizer 
run-off from the Corn Belt - is the size of New Jersey. 

• Global warming could move the ideal range for many 
North American forest species sorne 300 km to the north, 
undermining the utility of forest reserves established to 
protect particular plant and animal species. 

• The impact of development on critica! biological 
resources is an importan! issue across the region. Change! 
to ecosystems caused by the introduction of non-indigenous 
species are of particular concern. 

• Fish stocks off the east coast have nearly collapsed. The 
Atlantic finfish catch declined from 2.5 million tonnes in 
1971 to less than 500 000 tonnes in 1994. 

Trends in environmental quality in North America are 
rnixed. On the positive side are irnprovements in sorne 
aspects of air and water quality, and reduced levels of 
soil erosion in much of the region. On the negative 
side are sharp declines in fish stocks in rnajor marine 
fisheries, continued logging pressures on old-growth 
forests, growing invasions of exotic species and other 
threats to biodiversity, and increasing outbreaks of 
toxic organisrns in estuaries and coastal zones 
associated with excess run-off of nutrients. Success in 
reducing emissions of sorne toxic industrial rnaterials 
rnust be compared with continued high levels of 
industrial use of such materials and slow progress in 
cleaning up toxic waste sites. Success in phasing out 
production of CFCs and other ozone-depleting gases 
must be balanced against failure to reduce ernissions 
of carbon dioxide, the prirnary greenhouse gas, and 
hence the region's growing contribution to the risk of 
clirnate change. 

Beyond these specific issues, and underlying ali of 
them, is the scale of economic activity in North 
America. The large and robust North American 
econorny brings rnany benefits, stirnulating job 
creation, and increasing welfare and opportunities for 
the region's inhabitants. But it also puts increasing 
stresses on regional environmental quality and has 
rnajor impacts across the global environment. The 
United States and Canada have arnong the highest per 
capita consurnption of energy and other natural 
resources in the world, and they contribute a 



disproportionate share of global emissions of 
greenhouse gases. North American consumption also 
provides strong incentives for increasing international 
trade, leading to increased industrialization and 
resource use throughout the world. Thus the footprint 
of North America's impact on the environment 
stretches well beyond the region itself. 

Discussion of Mexico is included in the North 
American chapters on tapies heavily affected by cross
border issues such as conservation of biodiversity and 
migratory species, transportation management, 
watershed management and air pollution. For other 
issues Mexico is included in the Latin America section 
of the report. Thus, unless explicitly indicated, North 
America here refers to Canada and the United States. 

Social and economic background 

The North American region is characterized by 
continuing economic growth with strong, rnarket
oriented economies. The region's economic vitality is 
creating new regional and global opportunities but also 
exacerbating sorne existing environmental stresses 
and creating new ones. 

North Arnerica has a population of approximately 
304 million which is growing at an annual rate of 0.8 
per cent (United Nations Population Division 1996). 
The region is a rnagnet for immigration, which 
contributes substantially to its growth. Approxirnately 
three-quarters of the population is urban, living in 
cities, suburbs or large rnetropolitan areas (United 
Nations Population Division 1997). 

As a region rich in sorne fossil fuels (though not 
oil) and in hydropower resources, North Arnerica 
rnaintains sorne of the lowest energy prices in the 
world. Low energy costs have favoured the 
developrnent of energy-intensive economies and 
promoted widespread reliance on automobiles. 
Although technological changes have increased the 
energy efficiency of many industrial processes, along 
with the fue! efficiency of autornobiles, these trends 
have been more than offset by rising use and changing 
consumption patterns (see graph right). North 
Americans drive further than they did a decade ago, 
for exarnple, and the sale of small vans and light 
trucks as farnily vehicles has increased enormously, 
resulting in rising energy use for transportation. The 
result is both additional pressure on urban air quality 
and, notably, on the global climate. 

Energy use is not the only aspect of the existing 
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pattern of production and consumption with serious 
environmental consequences. The consurner culture 
and suburban lifestyles of rnany Canadian and US 
inhabitants and low - in fact declining - prices for 
most natural resources have led to very high per 
capita uses of such resources and correspondingly 
large amounts of industrial and post-consumer wastes. 
High levels of resource use also have impacts on 
coastal, freshwater, forest and·other ecosystems. In 
addition, political trends have favoured diminished 
state intervention in markets, accompanied by 
deregulation, privatization and reductions in 
government expenditures in both North American 
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countries. As a result, many types of policy 
interventions, such as higher energy taxes, are 
considered socially and politically unacceptable. This 
is in sharp contrast to Europe, where taxes are higher 
and the price paid by the consumer for petrol is two to 
tour times more than in North America. The higher 
taxes may be reflected in per capita consumption of 
fue!: in 1995, approximately 329 litres were used per 
person in Europe in contrast with 1 642 litres per 
person in the United States and Canada (WRI, UNEP, 
UNDP and WB 1998). 

Environmental health problems, especially those 
associated with agricultura! and industrial pollutants, 
continue to be an issue of concern. Agricultura! 
production contributes significantly to the use and 
release of toxíc material: approximately 26 000 tonnes 
of pesticides are used annually in agrículture in the 
Great Lakes basin (International Joint Commission 
1997, WWF 1997). The Natural Resource Defense 
Council reports that US pesticide use reached an ali
time high in 1995. More than 540 000 tonnes of 
pesticides were used, reversíng a downward trend in 
the previous few years (Natural Resource Defense 
Council 1996). The estímate excludes 'inert' 
ingredients such as petroleum, benzene and other 
toxic compounds, which can compríse more than 50 
per cent of the volume of formulated pestícídes. The 
estímate also excludes use of non-conventional 
pesticides such as wood preservatives and 
dísínfectants, which the US Environmental Proleclíon 
Agency (EPA) prevíously estimated at more than 
450 000 tonnes a year. There is continuing concern 
about the effects of exposure to these and other 
compounds on human health and the environment in 
general (International Joint Commission 1997, 
Councíl on Envíronmental Qualíty 1997, Colburn and 
others 1996). The Great Lakes Scíence Advísory 
Board of the International Joínt Commíssion 
concluded that certain chemicals in the environment 
may affect the endocríne systems of wildlife and 
humans. Endocrine dísrupters, a group of chemícals 
that includes sorne persístent organic pollutants 
(POPs), may block or mimíc the natural action of 
hormones such as oestrogen, and disrupt the 
regulation of sexual ancl reproductive development 
(US EPA 1997a). 

The impact of development on critica! biologícal 
resources is an important issue across the region. 
Changes to ecosystems through the introduction of 
invasive non-indigenous species are of particular 

concern. Increased air traffic and changes in global 
trade have added to this problem. There are many ways 
in which alien species can disrupt entire ecosystems: 
by replacing native species, changing existing water and 
nitrogen-cycling regimes, depríving índigenous animals 
of their normal diets, introducing new pathogens 
against which native species have no defences, and 
changing the genetic make-up of native species by 
mating with them (Powledge 1998). In the United 
States, approximately 15 per cent of 4 500 established 
exotic species cause seríous economíc or ecological 
harm (US Congress 1993). In Canada, more than 500 
species of introduced plants have become agricultura! 
weeds (OECD 1995). Estímates of economic losses for 
the United States alone range up to severa! thousand 
million dollars ayear Oenkins 1996). 

Issues of environmental equíty or justíce have 
emerged in recent years as a result of evidence 
showing that the impact of pollution and resource 
degradation often falls disproportionately on poor or 
racially-dístinct neighbourhoods or indigenous 
communities. And in a largely urban society it is easy 
to forget that environmental resources are still an 
essential part of subsistence for sorne groups and 
communities within North America; for them, as for 
many others, environmental degradation is far more 
than an aesthetic íssue or a loss of recreatíonal 
opportunities. Public opiníon polis indicate that 
envíronmental quality and environmental protection 
are considered important íssues across the region. 
Thís concern for envíronmental protection is 
manifested in the implementation of waste 
management practices. For example, by 1995 40 US 
States had comprehensive recycling or waste 
reductíon laws, and 44 had legislated or announced 
goals of 20 to 70 per cent for recycling or waste 
reduction (Council on Environmental Quality 1997). 
Resolving the contradictions between environmental 
values and economíc and social pressures for 
increased production and consumption of natural 
resources is one of the challenges facing North 
America today. How the region meets this challenge 
matters greatly, and not just to its inhabitants. 
Because of the region's economic and political 
influence as well as its sheer size, North Ameríca has 
a strong ínfluence on both economic trends and 
environmental policies around the world. 



Land and food 

North America's land base is more than 
19.3 million km2, or approximately 14 per cent of the 
world's land area (FAO 1997a). Currently, about 27 per 
cent of the land is devoted to agriculture, with 2.3 
million km2 in crops and 2.7 million km2 in permanent 
pasture (OECD 1997). Most of North America's 
agricultura! land is in the United States: approximately 
82 per cent of ali cropland and 90 per cent of ali 
permanent pastures is found south of the US/Canadian 
border. 

At the turn of the century, land could be easily 
acquired in North America, and waves of new settlers 
were drawn to the region's productive agricultura! 
lands. As settlements spread across the continent, 
forests and grasslands were converted to agricultura! 
uses. The vast natural grasslands of North America's 
Great Plains were gradually transformed into 
agricultura! lands to cultivate grain or support 
livestock. With the advent of the tractor and the 
market forces created by World War I, the largest 
expansion of tilled areas for wheat occurred in the 
Great Plains. The area planted to wheat increased by 
69 000 km2. Between 1924 and 1929 another 
61 000 km2 of grassland in the southern plains were 
converted to wheat. However, overgrazing, poor 
farming techniques and drought conditions led to 
massive soil erosion on the Plains during the Dust 
Bowl years of the 1930s (Southwick 1996). Huge dust 
storms extending from Canada to Mexico affected 
nearly 4 million km2, until they were eventually 
brought under control by soil conservation and farm 
rehabilitation programmes (MacNeill 1989, Mannion 
1991). 

After World War II, intensified and modernized 
agricultura! practices led to a large rural-to-urban 
migration and a decline in traditional, small-scale 
family farming practices. Fewer and larger farming 
enterprises carne to manage the production of large 
fields of monocultures or intensively-rotated crops. 
Severa! factors led to the intensification and 
modernization of agriculture including the movement 
of people away from agricultura! pursuits; replacement 
of human labour with.mechanization; temporarily 
improved pest control technologies; and specialization 
within the production sector. Canada and the United 
States eventually became the world's leading sources 
of surplus foodgrain, exporting 132 million tonnes 
yearly during the 1980s, compared to about 5.5 million 
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tonnes before World War II (World Commission on 
Environment and Development 1987). 

The intensification of agricultura! production in the 
United States and Canada has increased productivity 
by a factor of three or four since the 1950s (Lipske 
1993) but these gains have also increased 
environmental stresses. The heavy use of pesticides 
and fertilizers (see bar chart below) resulted in run-off 
that became and remains a major source of water 
pollution. Approximately 950 000 km2 of land in the 
United States and Canada are affected by soil 
degradation, primarily water and wind erosion 
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(UNEP/ISRIC 1991). Farmers have responded by 
applying increasing amounts of fertilizers but studies 
have shown continued declines in the average rates of 
change in productivity (Batie 1993). In 1997 the 
United States used 20 million tonnes of fertilizer, a 
figure slightly less than the ali-time high of 21.5 
million tonnes in 1981 (FAO 1997c). Despite efforts to 
reduce negative environmental impacts, agricultura! 
production accounts for a significant use and release of 
toxic material (International Joint Commission 1997), 
and OECD studies list nitrate pollution as one of the 
most serious water quality problems in North America 
(OECD 1994). As the amount of fertilizer used 
approaches the physiological capacity of crops to 
absorb nutrients, the excess nitrogen poses a threat to 
ecosystem health. Along with phosphorus, another 
key fertilizer ingredient, nitrogen promotes 
overgrowth of algae in rivers, lakes and bays. As the 
algae die and decay, they use up large amounts of the 
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water's oxygen, depriving other species of the oxygen 
they need to survive. In the case of the US Gulf Coast, 
the oxygen-depleted 'dead zone' (see box on page 151) 
that now appears each summer - at the peak of 
fertilizer run-off from the Corn Belt - is nearly the 
size of El Salvador (Tolman 1995). 

The United States and Canada are involved in an 
issue of emerging international concern - the impact 
of certain chemical pesticides that are classed as 
persistent organic pollutants (POPs). POPs are toxic 
substances composed of organic chemical compounds 
and are of particular concern because they are toxic to 
humans and animals; do not degrade readily in the 
environment; tend to bioaccumulate; and often change 
from solid to gaseous phase, travelling long distances 
in the air before being redeposited in the environment 
(US EPA 1997a). Research on POPs has focused on 12 
chemicals - the 'dirty dozen' - nine of which are 
pesticides and include DDT, chlordane and heptachlor 
(WWF 1998). Scientific evidence continues to show 
that sorne POPs cause genetic, reproductive and 
behavioural abnormalities in wildlife and humans, and 
may be associated with increased incidence in humans 
of cancer and neurological deficits (US EPA 1997a). 
The pesticides are used on crops such as cotton, 
vegetables, fruits and nuts. Although specific data on 
the location and amount used worldwide are difficult to 
obtain, most of the nine pesticides are still in use or 
exist in many countries (WWF 1998). Ali of the 12 
POPs are either bannetl from use or regulated in 
North America (FASE 1996). Recent efforts to find 
and promote alternatives to POPs include newer and 
pest-specific pesticides and biological control methods 
(US Congress 1995a, National Research Council 1996). 
An international agreement on POPs is expected to be 
adopted in the year 2000. 

A further source of concern in North America is 
the long-range transport of airborne emissions from 
other countries or regions, such as Eastern Europe, 
the Russian Federation and Asia, that may lead to 
deposition in North America. These pollutants 
bioaccumulate in wildlife and humans that consume 
the wildlife, particularly affecting the health of 
aboriginal and northern Canadian communities. 

The expansion of farmland, especially into 
wetlands, destroyed habitats and contributed to the 
loss of biodiversity. Since the 1950s, however, the 
conversion of wetlands to agricultura! land has 
declined. In the mid-1950s, agriculture, with 
government encouragement, was responsible for 

approximately 87 per cent of wetland conversions. In 
contrast, during 1982-92 about 57 per cent of total 
wetland losses were attributed to urban development 
and only 20 per cent to agriculture. Since 1992, 
approximately 4 000 km2 of wetlands have been placed 
into the US Department of Agricullure's Wetland 
Reserve programme. These lands are mostly under 
permanent easement and are not available for 
conversion to farmland. A shift toward organic farming 
and other low-impact agricultura! techniques, 
including conservation tillage and integrated pest 
management, also helps to moderate sorne 
environmental stresses. 

With mounting concern over the health and 
environmental effects of agricultura! chemical use, 
organic agriculture is expanding. According to the 
Organic Farming Research Foundation (Organic 
Farming Research Foundation 1996), 49 per cent of US 
organic farmers intended to increase their organic 
areas over the next two to three years, and only 4 per 
cent were planning to decrease them. In recognition of 
this trend, in 1998 the US Department of Agriculture's 
Agricultura! Marketing Service launched a proposal to 
establish a National Organic Program which would 
establish national standards for the organic production 
and handling of agricultura! products, and would 
include a National List of synthetic substances 
approved for use in the production and handling of 
organically-produced products. It would also establish 
an accreditation programme for State officials and 
prívate entities that wish to be accredited to certify 
farm, wild-crop harvesting and handling operations 
that comply with the programme's requirements. The 
programme would also include labelling requirements 
for organic products and products containing organic 
ingredients, and enforcement provisions (US 
Department of Agriculture 1998). 

Hazardous waste management has received 
attention in both Canada and the United States, at 
least in part from public pressure about sites posing 
threats to public health, as well as from concerns 
about potential liability for damage caused by 
hazardous waste (OECD 1995 and 1996). By 
September 1995, the US EPA had identifíed 1 374 
National Priority List sites - sites where 
contamination presents the most serious threat to 
human health and the environment (Council on 
Environmental Quality 1997). Work was being 
conducted at 93 per cent of these sites, with 
permanent clean-up in progress at 60 per cent of the 



sites. An additional 15 622 sites remained which were 
classified a:s potentially hazardous or low priority. In 
Canada, in 1993, provinces reported on close to 4 800 
contaminated sites that posed a threat to the 
environment (OECD 1995). 

Over the next 10 years, changing trade patterns 
may intensify environmental impacts on agricultura! 
land. Recent reductions in agricultura! subsidies and 
tariff protection may increase US and Canadian 
production. As global trade barriers are reduced, there 
may be increasing pressure on export agriculture to 
satisfy a growing demand for food. For instance, a 
greater demand for meat by Asian countries could lead 
to an expansion in livestock production (Government 
of Canada 1996). If agricultura! production increases, 
water and land use pressures may increase. 

Forests 

Forests are one of the most prominent features of 
North America, covering about 25 per cent of the land 
area (FAO 1997b). North American forests constitute a 
rich resource, providing economic and recreational 
benefits, as well as watershed protection, wildlife 
habitat, and many other ecological services. The 460 
million hectares of forests in Canada and the United 
States which are managed for commercial purposes 
comprise about 13 per cent of the world's total (FAO 
1997b). 

The past 100 years have brought both gains and 
losses to North America's regional forest cover, with 
substantial regrowth in the eastern United States and 
Canada. Overall, the extent of forest cover has 
stabilized in many parts of the region. 

The quality of North America's forests, however, 
has deteriorated. While the world's second largest 

The Model Forest Progrélrn 

The movement to esfablish sustainable forestry practices 
has gained momentum throughout North America. One 
outcome has been the lnternational Model Forest Program, 
which originated in Canada in 1992. The objectives of this 
programme are to accelerate the implementation of 
sustainable development in forestry practices; to apply new 
and innovative approaches, procedures, techniques and 
concepts in the management of forests; and to test and 
demonstrate bes! sustainable forestry practices using the 
most advanced technology and forestry practices available. 

In 1998, there were 14 Model Forests in North America, 
with 11 in Canada and 3 in the United States (Natural 
Resources Canada 1998). One of the successes of the 
Canadian programme has been building partnerships 
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expanse of intact, natural forest is in the boreal 
regions of North America, forests in the United States 
are becoming increasingly fragmented and biologically 
impoverished, invaded by exotic species, or lacking in 
the characteristics that support viable populations of 
indigenous species (Bryant and others 1997). GE0-1 
mentioned the harvesting of high-quality, old-growth 
timber stands in the northern Pacific region, including 
the states of Washington and Oregon, which fuelled a 
spirited public debate over forest policy in both 
Canada and the United States. In the intermountain 
West, pine and mixed conifer stands are in an 
unhealthy condition as a result of decades of 
overgrazing, heavy harvesting and fire suppression 
(Council on Environmental Quality 1997). 

There is increasing debate about the use of forests 
for commercial logging, recreation and conservation. 
An estimated 57 per cent of North American 

between aboriginal groups, industrial partners and 
educational institutions (lntemational Model Forest Network 
1997). Building these partnerships, however, preved more 
difficult than expected, and in sorne cases took more than 
two years (Natural Resources Canada 1997). Though there 
has been progress in developing sustainable forest 
management tools, there is little evidence of practical 
application. The challenge is thus to translate management 
decisions to on-the-ground actions (Natural Resources 
Canada 1997). The US Model Forest Program has focused 
on international outreach, developing interne! materials and 
educational activities (lnternational Model Forest Network 
1997). 
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(including Mexico) forests are considered 
commercially productive (Commission for 
Environmental Cooperation 1999), and the forest 
industry directly and indirectly employs an estimated 
1 in 17 Canadians (Natural Resources Canada 1998). 
North America is a leading producer and consumer of 
timber, pulp and newsprint, and is highly competitive 
in world markets for timber products. The forest 
products industry of Canada and the United States is 
technologically advanced, and capable of removing and 
processing timber with great efficiency. 

Over the past ten years, the industry has achieved 
notable success in reducing water pollution from pulp 
and paper milis, and interest in sustainable forestry 
practices is growing. Changes have also been made to 
encourage greater public participation in forest 
management and to involve partners and interested 
groups in open and transparent decision making (Natural 
Resources Canada 1997). New forest community 
partnerships have been established among 
governments, industry, labour, environment groups, 
private woodlot owners, aboriginal people, academia and 
others in trying to achieve a more holistic approach to 
forest management that balances the environmental, 
economic, social and cultural demands placed on forests. 

The next ten years may see an intensification of 
the debate over forest practices and the use of forests. 
Worldwide demand for forest products is expected to 
grow, increasing pressure for commercial production 
from North American forests. Recreational demands 
are also expanding, and in many areas may constitute 
a higher-value economic use of forests, one that is in 
principie compatible with conservation goals. 

Global warming could move the ideal range for 
many North American forest species some 300 km to 
the north (Council on Environmental Quality 1997). 
The rate of climate change will influence the stress 
experienced by forest species and an increase in fires, 
droughts and pest populations would produce adverse 
effects on forest systems. Forest reserves, established 
to protect particular plant and animal species, may no 
longer be located in areas where the climate is 
hospitable to those species (Council on Environmental 
Quality 1997). 

Because ecosystems extend across borders, Mexico is 
included as part of North America in this section. 
North America's biodiversity increases along a 

The brow tlee • ko, ur .i ·e tlle I atlY to Papua 
New Guinea was attK 1!/llall ntfí.>llueed G!Ulm ; lh 
19405. lt is oow an uncontrollable pest and has wiped out 
Guam's nat-íve bird popu1ation. lt is a!so a sel'ieus health risk 
for humans. Hawai~ one of the hubs of Pacific travef, is 
under constant threat of invasioo from foreign species, of 
which the brown tree snake is the most urgent. 

Hawaii is using a number of prevention tools to reduce 
the risk of invasion: 

• integrated planning throughout the area to prevent the 
entrance of ali brown tree snakes, and information 
exchange by print and the Internet about habits and 
control methods; 

• coordination of public policy, designation ot the snake as 
a pest prevention priority, and provision ot tunding far 
inspection ot carriers leaving Guam and arriving in high
risk ports; 

• training quarantine officials and others to recognize the 
snake, and training Snake Watch Attack teams on each 
island; and 

• promoting media coverage ot the threat, publicizing the 
issue in schools and educating travellers. 

latitudinal gradient from north to south. Some 7 807 
plants, 233 mammals and 160 birds are endemic or 
unique to North America (Commission for 
Environmental Cooperation 1999). Endemism is 
particularly high in Mexico, where as many as 40-50 
per cent of flowering plants, more than half of the 
reptiles and amphibians, nearly 50 per cent of the fish, 
and 33 per cent of the mammals are considered 
endemic (World Bank 1995). In contrast, Canada has 
relatively low endemism, with unique species mainly 
limited to islands and areas that escaped glaciation 
(Government of Canada 1996). Endemism in the 
United States is highest on islands, especially the 
Hawaiian Islands, where 44 per cent of the higher 
plants, 95 per cent of the molluscs, 43 per cent of the 
birds and 30 per cent of inshore fishes are unique to 
those islands (Allison and others 1995, Hourigan and 
Reese 1987). Much less is known about species 
richness and endemism in marine habitats. 

Over the past century, habitat destruction, over
zealous hunting or harvesting, and competition from 
introduced species has led to the decline and 
extinction of rnany North American species (Langner 
and Flather 1994). The past century also witnessed a 
decrease in the genetic diversity of agricultura! crops 
and livestock (Government of Canada 1996). In more 
recent decades, threats attributed to hunting and over
harvesting have diminished in comparison to those 



from habitat destruction, degradation and 
fragmentation. Indeed, habitat loss and alteration have 
become a majar threat to the continued diversity of 
wildlife in North America. 

Wetland habitats, which are essential to many 
forms of wildlife, are particularly threatened. Since the 
17th century, rnany of Canada's wetlands have been 
lost or severely degraded. Drainage for agriculture 
accounted for about 85 per cent of these losses, and 
for 80 per cent of the estuary marches in the Fraser 
River Delta, 70 per cent of prairie potholes, 68 per 
cent of southern Ontario wetlands, and 65 per cent of 
Atlantic coastal salt marshes (Rubec 1994). Similarly, 
in the United States, more than half of the wetlands 
have been drained, dredged or modified in sorne way. 
Most of this wetland loss (48 million hectares) has 
occurred in the 48 conterminous states, with Alaska 
losing only a fraction of its original 68 million hectares 
(OECD 1996). Overall, though, wetlands still comprise 
sorne 1.27 million km2, 13 per cent of Canada's area; 
this amounts to one-quarter of the world's wetlands 
(Government of Canada 1996). 

There are 50 wetlands of international importance 
in North America (the Ramsar sites that parties to the 
Convention on Wetlands of International Importance 
especially as Waterfowl Habitat agree to establish as 
wetland reserves). They cover 14.2 million hectares, 
of which 13 million hectares are in Canada (Ramsar 
1997). Wetland loss has contributed, among other 
things, to the long-term declines of sorne duck 
populations (Caitharner and Srnith 1995). Over the 
past decade, awareness of wetland loss has been 
growing and efforts to protect these habitats have 
increased. But losses continue to outpace the gains 
rnade through wetland restoration projects. Coastal 
marshes and other aquatic ecosystems are particularly 
prone to degradation because the concentration of 
settlernents in coastal areas and around rivers and 
lakes continues to grow (Langner and Flather 1994). 

The Migratory Bird Treaty Act, enacted by the 
United States in 1918, helped in the recovery of rnany 
North American birds suffering from population 
declines due to excessive hunting (Harrington 1995). 
More recent cooperative efforts, including the North 
American Breeding Bird Survey (begun in 1966 by 
both the United States and Canada), have led to better 
information on status and trends in North American 
rnigratory species (LaRoe and others 1995). Problerns 
with migratory species rernain, however, with habitat 
loss one of the biggest threats to rnigratory 
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populations in North America. Many birds, bats, 
butterflies and sea mammals sumrner in the northern 
reaches of North Arnerica and winter in its southern 
clirnes, whereas others migrate exclusively within the 
tropics. Mexico hosts 51 per cent of all migratory bird 
species frorn its northern neighbours, and the loss of 
critica! over-wintering sites, dueto deforestation and 
other land-use changes, may threaten the survival of 
these populations (Robinson 1997, Greenberg 1990). 
The transformation or degradation of breeding habitat 
in the north, along with deprivation of vital stopover 
areas along developed coastal areas, is also 
contributing to a decline in migratory songbirds 
(Temple 1998, Robinson 1997, Terborgh 1989). Other 
migrants are under multiple pressures. The 
extraordinary migration of the Monarch butterfly, for 
example, may be threatened by coastal development in 
California, the deforestation of its habitat in Mexico's 
cloud forests, and threats to rnilkweed habitat in 
Canada (Malcolm 1993, Schappert 1996). 

In recent decades, the deliberate or inadvertent 
introduction of exotic species has emerged as a 

The zebra mussel invasion 

The zebra mussel is a small freshwater mollusc native to 
Russia that was introduced to North America from Europe in 
the 1980s through ship ballast water. lt invaded southern 
Canada and the Great Lakes and expanded into North 
America's inland waters at an alarming rate. lt is now found 
in two-thirds of all US waterways. This invasive species is 
causing the decline of many aquatic species and 
communities, and large-scale changes in local food webs. lt 
attaches itself to other mussel species, far example, reducing 
their populations, and it filters out and removes 
phytoplankton and zooplankton that are the base of the food 
chain. lt also causes substantial economic damage by 
clogging the water-intake structures of power plants and 
municipal water treatment 
plants, and encrusts the 
bottoms of commercial 
and recreational boats 
( 1 nstitute of Water 
Research 1997, Sea 
Grant Minnesota 
1997). 

growing threat to native biodiversity that has both 
economic and biological costs. In the United States, 
for example, at least 4 500 species of foreign origin 
have established populations, with approximately 15 
per cent of these species causing harrn (US Congress 
1993). High-impact species, such as the gypsy moth, 
irnported fire ants (Solenopsis invicta), purple 
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loosestrife (Lythrum salicaria) and the zebra mussel 
(see box on page 145), can affect many national 
interests including agriculture, industry, human health 
and the protection of natural areas. 

In November 1990, the Non-indigenous Aquatic 
Species Act was passed by the US Congress, and in 
May 1993, the first ballast water law in the world was 
adopted. The ballast water law requires ships entering 
the Great Lakes with ballast water to exchange that 
water on the high seas. While ballast water exchange 
reduces the risk of introducing invasive species, it 
does not eliminate it. Recommendations for future 
strategies to eliminate undesirable introductions 
include alternatives in ship design and treatment of 
ballast water with, for example, heat, ultraviolet light 
or ozone to remove foreign organisms (Mills and 
others 1998). 

Overall, there are an estimated 430 threatened 
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species of mammals, birds, reptiles, amphibians and 
fishes in North America (see bar chart above). One
third of the region's freshwater fish stocks are 
threatened or rare. The United States had the greatest 
diversity of freshwater mussels in the world but 55 
per cent of the species are now either extinct or 
threatened with extinction (Williams and Neves 1995). 
Concern with vanishing plant species has also become 
a regional and global concern, particularly in relation 
to genetic stock. A 1997 report assessing the 
condition of approximately 20 500 species of native US 
plants and animals gives about two-thirds of the 
species satisfactory marks while about one-third are of 
conservation concern (Stein and Flack 1997). 
Organisms with especially poor marks include animals 
depending on freshwater habitats such as mussels, 
crayfish, fishes and amphibians. Flowering plants also 
receive low seores, with one-third of their species - a 



total of sorne 5144 species - in trouble. 
Límíted data on the status of marine specíes are 

avaílable from the US Natíonal Marine Físheríes 
Servíce wíthín the National Oceaníc and Atmospheríc 
Admínístratíon (Natíonal Marine Físheríes Service 
1997). At least 85 specíes of marine mammals are 
found in US marine waters, includíng the Atlantíc 
Coast, Gulf of Mexíco and Pacífíc Coast. Eíghteen of 
these species are listed as threatened or endangered 
under the US Endangered Specíes Act. Increases in 
populatíons have resulted from the prohíbítíon of 
commercial whalíng but decreases have resulted from 
the by-catch assocíated wíth commercíal físhíng, 
íllegal killíngs, strandíngs, entanglement, dísease and 
exposure to contamínants (Kínsínger 1995). 

Throughout North America, sorne 2.5 million km2 

of land, freshwater and marine areas have been set 
aside as natíonal parks and other types of protected 
areas (see íllustration ríght) that help to sustaín and 
preserve rare, threatened or vulnerable ecosystems, 
and the specíes and genetíc resources that they 
harbour (Commissíon for Environmental Cooperatíon 
1999). Thís amounts to approxímately 9 per cent of 
North Ameríca's total land area, and the number and 
amount of protected lands are growíng. In Mexico, 
more than 10 new bíosphere reserves were decreed in 
the past decade (Secretaría de Medio Ambiente 
Recursos Naturales y Pesca 1996), whíle in Canada 
protected areas have increased by 15 per cent since 
1990 (Government of Canada 1996) and will continue 
to increase with the implementation of Marine 
Protected Areas and National Marine Conservation 
Areas. The US system of protected areas doubled in 
síze in 1980, wíth the creatíon of Tongass National 
Park in Alaska. 

An encouraging trend is the growing recognition of 
the need to protect representative areas of ali the 
regíon's diverse ecosystems. Eco-regional 
assessment, however, has not turned up good news. In 
an examination of eco-regions of North America, the 
World Wíldlife Fund found that eco-regions in the 
United States and southern Canada are under severe 
threat (Ricketts and others 1997). The most crítica! 
eco-regions include temperate broadleaf and mixed 
forests, temperate grasslands, savannahs and 
shrublands; 60 per cent of the eco-regions classífíed as 
critica! or endangered are part of these habitat types. 

Over the next 10 years, wíth the implementation of 
new legislatíon such as the Marine Protected Areas 
and the Natíonal Marine Conservatíon Areas, the 
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number of protected areas may increase. Despite 
efforts to protect biodiversity, however, human 
actívítíes are líkely to continue to encroach on 
ecosystems and to jeopardíze the habitats of 
threatened species in North America. The expansion of 
regional and international trade may increase the 
íntroductíon of exotíc specíes ínto North Ameríca. On a 
longer time scale, climate change may also force rapid 
adaptation, alter communities of plants and animals, 
and their migration patterns, and cause extinctions. 

The need to conserve biodiversity requires the 
development of an analytical framework for monitoring 
its status and for establis~ing priorities. One North 
American example is the Canadian Biodiversity 
Strategy developed by the Canadian Government 
(Environment Canada 1994). This strategy sets out 
natíonal goals and strategic directions for the 
conservatíon and sustainable use of biodíversíty, and 
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acts as a planning framework for federal, provincial 
and territorial governments. There are also many 
initiatives in the area of environmental indicator 
development that lend support to the implementation 
of the strategy. 

Freshwaler 

As GE0-1 demonstrated, North America has an 
abundant supply of freshwater resources but it is 
unequally distributed across the region. Surface and 
groundwater sources together provide an annual 
5 308 km3 of renewable and fossil water to the two 
countries, which is about 13 per cent of the global 
total (WRI, UNEP, UNDP and WB 1998). On a per 
capita basis, Canada has 10 times more water 
resources than the United States. However, water 
scarcities occur in many parts of North America, 
including sorne parts of Canada's prairie provinces and 
the US southwest (OECD 1995, 1996). 

Over the past 100 years, the demand for water has 
increased steadily in North America. This is partly a 
result of population growth and increasing municipal 
demands for water. It is also related to North 
America's energy-intensive industrial development 
and the dramatic expansion of irrigated agriculture. 
The latter has occurred mainly in the United States 
where the area of irrigated land has risen from 1.5 
million hectares in 1890 to approximately 21 million 
hectares in 1995 (Council on Environmental Quality 
1997). Dams and diversion projects have flourished 
over the past century, as communities and economic 
sectors have sought access to secure water supplies. 
Meanwhile, water has been pumped from sorne 
underground aquifers faster than natural recharge 

municipal industry 
use 

Unlted $tates 

withdrawals of renewable supplies 
Ganada: 1 .6% 
United States: 18.9% 

Source, OECD 1995 and 1996 

rates, depleting an important resource and causing 
water tables in the United States to fall by up to 
120 cm a year in sorne irrigated regions (Pimentel and 
others 1997). Cotton farming has had major effects on 
water supplies in northern Texas and parts of New 
Mexico, for instanr.e. These areas were traditionally 
used for cattle ranching but large-scale agriculture was 
made possible with the advent of groundwater 
irrigation. Cotton farming then increased demands for 
water from the Ogallala aquifer and led to severe 
groundwater depletion (Kasperson and others 1996). 

During the 1990s, severa! measures have been 
taken to increase water use effíciency. As a result, per 
capita water use has not risen much in North America. 
In fact, Canada reported a 3.3 per cent decrease in 
daily municipal per capita water use between 1991 and 
1994 - equivalent to a reduction of 22 litres per 
person per day (Government of Canada 1996). 
Nevertheless, Canada and the United States still rank 
among the world's largest consumers of water: 
average annual per capita withdrawal of water 
resources was 1 798 m3 for North America (1991 
data), in contrast with 645 m3 for the world (1987), 
625 m3 for Europe (1995), and 202 m3 for Africa (1995) 
(WRI, UNEP, UNDP and WB 1998). 

Although the municipal supply, demand and quality 
of water receive much attention, the sectors that use 
most water in North America are agriculture and 
power generation (see pie charts left). In the United 
States, each accounts for about 40 per cent of total 
water withdrawal. In Canada, the figures are 58 per 
cent for power generation and 7 per cent for 
agriculture (OECD 1996 and 1995). Recently, however, 
these withdrawals have been declining while domestic 
use has been rising - it has almost doubled since 
1960, reflecting population growth and urban 
expansion (OECD 1996). 

The growth of municipal and industrial demands 
for water has led to conflicts over the distribution of 
water rights. Water resources are now a major 
constraint to growth and increased economic activities 
envisioned by planners, especially in the west and 
southwestern arid lands of the United States (Council 
on Environmental Quality 1997). Agricultura! 
consumption accounts far a large share of water use in 
these areas. At the same time, demands for recreation, 
aesthetic enjoyment and wildlife habitat have become 
increasingly important in the management of North 
America's water resources. Both commercial and 
recreational fishing are also important water uses. 



Conflicting demands for water have prompted many to 
favour the establishment of water management boards, 
in combination with water conservation measures. 

The domestic water and sewer systems introduced 
for urban areas early in this century greatly improved 
the quality of drinking water and reduced the 
incidence of water-borne disease. Over the past 
decade, the quality of drinking water in North America 
has been improved still further. In 1994, more than 80 
per cent of community water systems, serving 240 
millíon people, reported no violations of health-based 
standards. Even so, in the same year more than 40 
million people in the United States obtained their 
drinking water from a system in which there were 
violations of health-based standards (Council on 
Environmental Quality 1997). Canada also enjoys 
relatively high-quality water (Government of Canada 
1996). However, sorne groundwater, which more than 
six million Canadians rely on for their water supplies, 
may be contaminated as a result of poor earlier 
management of wastes or industrial chemicals. 
Because groundwater moves slowly, detection of such 
contamination is often long delayed - sometimes until 
well after the source of the contamination has 
disappeared. Well water is often affected by faecal 
coliform bacteria and nitrates, which may be present 
in 20-40 per cent of ali rural wells in Canada 
(Government of Canada 1996). 

The International Joint Commission states that 
boundary areas are vulnerable to impairment from 
toxic chemical use: 'The Great Lakes region, acting as 
a sink for many persistent, bioaccumulative 
compounds, is the most prominent example. While 
there has been progress in curbing use of the most 
harmful compounds and in restoring contaminated 
areas since the 1970s, releases persist. A 1995 
analysis by Environment Canada showed that Great 
Lakes basin industries released 173 092 tons of 
materials listed on the Canadian National Pollutant 
Release Inventory or the US Toxic Release Inventory 
in one year. When air releases originating on both 
sides of the border within the "one-day airshed" of the 
basin were taken into account, the total nearly doubled 
to 319 098 tons' (International Joint Commission 1997, 
Environment Canada 1995). 

In sorne parts of North America, especially in 
older cities where sanitary and storm water networks 
are combined and become overcharged in wet weather, 
wastewater is still discharged into water bodies 
without treatment (OECD 1996). Many rural and 
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indigenous populations, unconnected to municipal 
supplies and dependent on well water, experience 
water quality problems. As recently as the mid-1980s, 
half the homes on indigenous people's reserves in 
Canada were without running water, sewers or septic 
tanks. Significant progress has been made, with about 
96 per cent of homes in 1996-97 having sorne form of 
potable water supply, and almost 92 per cent of homes 
with sewage disposal facilities (Minister of Public 
Works and Government Services, Canada, 1998). 
More specific examples were cited in GE0-1. 

Significant achievements have been made in 
reducing industrial pollutants in the United States -
for example, through the Federal Water Pollution 
Control Act of 1956, as amended by bills such as the 
Clean Water Act of 1977. However, as the scope of 
economic activity widens, new pollutants are 
introduced to water supplies. Agrochemical run-off is 
the main source of water pollution in agricultura! 
regions of North America, contributing 60 per cent of 
the total impaired stream length and 57 per cent of 
impaired lake surface in the United States (OECD 
1996). Pesticide and herbicide run-off has 
contaminated groundwater in many areas and has been 
registered in most water bodies, including the Great 
Lakes and the St Lawrence, the Susquehanna and 
Colorado rivers. Nitrogen and phosphorus levels that 
exceed national standards have been found in the 
surface and groundwater of areas devoted to intensive 
agriculture, resulting in over-fertilization and the 
eutrophication of water bodies. 

Fish consumption advisories provide another 
measure of water quality. In 1995, consumer 
advisories to limit consumption of certain fish species 
increased by 14 per cent over the previous year; 
advisories were issued in 1995 for 1740 water bodies 
in 4 7 states, an increase of 209 warnings from 1994 
(Council on Environmental Quality 1997). Mercury 
accounted for more than two-thirds of the warnings. 
Warnings for PCBs rose 37 per cent, for chlordane 16 
per cent and for DDT (which has been banned in the 
United States since 1972) by 3 per cent. These 
increases may result from the increased number of 
surveys being carried out by States and therefore do 
not necessarily indicate worsening conditions. 
However, they do show where local water quality 
problems exist (Council on Environmental Quality 
1997). 

Over the next 10 years, water use will continue to 
rise. Expanding populations will require more water to 
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serve domestic, commercial, recreational and 
manufacturing needs (International Joint Commission 
1997). Climate change is expected to further increase 
the demand for irrigation water in sorne areas of North 
America, especially the Great Plains. 

Marinl' and roastal an:as 

North America's coastline is at least 400 000 km long 
and is marked by a diversity of ecosystems, including 
estuaries, bays, inlets, barrier islands, fjords, tidal 
flats, lagoons, salt marshes, mangrove swamps, coral 
reefs, deltas and dunes. These areas support a 
profusion of marine resources, many of which are 
harvested commercially, as well as recreational and 
tourist activities. More than 50 per cent of the US 
population lives in coastal areas and by the year 2025 
this will reach 75 per cent (National Oceanic and 
Atmospheric Administration 1998a). Coastal areas are 
thus economically significant. 

Yet the ocean's living resources and the benefits 
derived from them are threatened by fisheries 
operations, chemical pollution and eutrophication, 
alteration of physical habitat, and invasions of exotic 
species. New threats may be caused by ozone 
depletion and human-induced climate change (National 
Oceanic and Atmospheric Administration 1998a, 
National Research Council 1995). 

At the beginning of this century, settlements along 
North America's coasts were char;ir.terized by small 
fishing communities, and a few cities situated on 
important transportation routes. Marine resources 
were abundant. Indeed, the vast stocks of cod on the 

catch in Canada 

1970 1975 1980 1985 1990 1995 

Note: includes groundlish, pelagic fish and salman 

Source: Statistics Canada. National Accounts and Environment Division, System ot National Accounts, 
1996 

Atlantic's Grand Banks, the most important cod
fishing ground in the world, attracted European fishing 
vessels long befare immigrants settled in the region. 
The low leve! of technology precluded over
exploitation of fish stocks, whereas marine mammals 
were more susceptible and in great demand. In the 
Arctic, commercial whaling had greatly reduced sorne 
species even by the early 1900s. 

During the 1950s and 1960s, new technologies 
increased the harvesting capability of the fishing 
industry, and fishing intensified. The industry based 
itself in fewer and larger ports and in the hands of a 
few large companies. Total fish catches in North 
America rose from 3.9 million tonnes in 1961 to a peak 
of 7.56 million tonnes in 1987 (FAO 1997a). 

In the North Atlantic, 21 of the 43 groundfish stocks 
in Canadian waters are now in decline and 16 more 
have shown no recent signs of growth (OECD 1995). 
Ground fish, such as cod, haddock, redfish and severa! 
species of flatfish, are most affected by pressure from 
overfishing, and ground fish stocks off the east coast, 
especially cod, have nearly collapsed. The Atlantic 
finfish catch, of which groundfish form the bulk, 
declined from 2.5 million tonnes in 1971 to less than 
500 000 tonnes in 1994. Other factors reinforcing these 
declines include changes in ocean characteristics, 
particularly temperature and salinity, increased 
predation by growing sea! populations, failures within 
Canada's domestic fishery management system, and 
forcign overfishing outside Canada's 200 mile limit 
(OECD 1995). The alarming economic, social and 
environmental implications of declining cod stocks had 
becn knowu for m:rny ycars but action was taken only 
in thc 1990s. Canacla 1>laccd a two-year moratorium on 
Northern Cod, which has since been extended 
indefinitely. In 1993, the United States imposed stricter 
limits and shorter seasons. The collapse of the industry 
caused severe economic dislocation for those whose 
income and way of life depended on the sea. It is still 
unclear to what degree cod populations are recovering 
and what leve! of harvest is sustainable for the near 
future. Concerns also exist for the fate of the west 
coast salman fishery, with little known for certain about 
the impact of habitat loss on the Pacific Coast salmon 
resource (Commissioner of the Environment and 
Sustainable Development 1998). The situation is 
further complicated because the salmon mígrate 
between the north Pacific and their spawning rivers, in 
both Canada and the United States. Fishing boats from 
both countries chase the mígrating fish in ocean waters 



and high catches have contributed to declining stocks. 
Data suggest that, far a variety of reasons of which 
overfishing is only one, stocks of salman and steelhead 
in the Columbia River basin have declined by 80 per 
cent from historie levels, and salman stocks in 
California are down by 65 per cent (OECD 1996). To 
prevent overfishing, Canada and the United States have 
tried to implement a treaty entitling each country to a 
catch proportionate to the number of fish spawned in its 
own rivers. But with neither country able to agree on 
an equitable split, no agreement has been effective and 
overfishing continues (Canadian Department of 
International Affairs and Foreign Trade 1996). 

Partly in response to the decline in fish stocks, 
Canada has implemented a new approach to fisheries 
management, which includes diversification, 
promotion of aquaculture and improved aquaculture 
technology. The production value far five main 
aquaculture species in Canada grew from an estimated 
C$7 million in 1984 toan estimated C$460 million in 
1997 (farm gate value, Price Waterhouse Cooper 
1998). Aquaculture has also grown fast in the United 
States, with a fourfold increase in the output of fish, 
shellfish and aquatic plants during the 1980s (US 
Congress 1995b). While the industry has been aided 
by improvements in fish husbandry and genetics, 
harvesting methods, and better processing and 
transportation systems, environmental issues are 
becoming important (National Research Council 1992, 
Stickney 1994). These include pollution from fish 
waste and feeds; disease transfer from cultured to wild 
stock; interference with recreational and commercial 
fishing and boating; reduction of genetic diversity 
when cultured stock breed with wild stock; 
competition between native wild species and escaped 
cultured species for habitat and faod resources; and 
aesthetic impacts from noise, smells and unsightly 
constructions (Stickney 1994). 

Despite management successes, many fish stocks 
in the United States are threatened. Of the 727 marine 
species covered under federal management in the 
nation's 200-mile offshore exclusive economic zone, 
sufficient infarmation to determine fishery status was 
available far only 279 species, less than two-fifths of 
the total (National Oceanic and Atmospheric 
Administration 1998b). Of these, 86 (31 per cent) were 
listed as overfished, 183 (66 per cent) were listed as 
not overfished, and 10 (3 per cent) were considered to 
be approaching an overfished condition. The 
overfished species included sorne of the most valuable 
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re,tilizer run off creJtes 'dc:acl zone' 
111 ttw Gulf o1 Mexrco 

The Gulf of Mexico is of great importance for tourism, fisheries, shipping, and oil 
and gas exploitation, and for wetlands that provide habita! for 75 per cent of North 
America's migratory waterfowl (OECD 1996). The Gulf of Mexico also is a 'hot spot' 
for threats to its marine ecosystems. 11 receives excess nutrients from fertilizer run 
off carried by the Mississippi River, which drains 40 per cent of the continental 
United States. The Gulf of Mexico also receives nutrients from domestic sewage 
systems, materials flushed out by floods and carbonaceous materials from marsh 
erosion along the coas!. These factors have contributed to the creation of the 
hypoxic zone , a concentrated area of algae blooms that consume oxygen when they 
decampase. This has led to the death ar displacement of fish in 1 688 km2 of 
bottom area off !he coas! of Louisiana and Texas (Ocean Planet 1995). In addition, 
sorne 57 per cent of !he shellfish growing area within the Gulf of Mexico has been 
closed because of health risks (OECD 1996). 

commercial fish and shellfish. 
Over the past ten years, outbreaks of harmful 

micro-organisms in coastal waters have become more 
frequent. Excess nutrients - phosphorus and nitrogen 
- from agricultura! and other human activities are 
thought to contribute to such outbreaks. Pfiesteria 
piscicda, a toxic dinoflagellate, has been implicated as 
a cause of fish kills involving millions of fish at many 
sites along the North Carolina coast as well as smaller 
fish kills involving thousands of fish in severa! 
tributaries of the Chesapeake Bay (US EPA 1997b). 
The shellfish industry has been severely affected by 
agricultura! run-off, and pesticides have been found in 
high concentrations in the shellfish inhabiting marine 
lagoons and estuaries in the Gulf of Mexico (see box 
above). The Chesapeake Bay suffers from chronic 
overloading of nutrients, most of which originate from 
intensively-farmed cropland and livestock production. 

While the primary problem in the Gulf of Mexico is 
hypoxia, there are additional concerns about pesticide 
and heavy I]letal pollution accumulation in fish and 
shellfish. The US EPA Monitoring and Assessment 
Program far estuaries (EMAP-E) found that about 10 
per cent of marine catfish, 2 per cent of Atlantic croaker 
and 2 per cent of commercial shrimp examined from 
Gulf of Mexico estuaries had elevated levels of arsenic 
in edible tissue. However, most of this arsenic is 
probably in a form -that is not toxic to humans. 
Approximately 1-2 per cent of marine catfish had 
elevated levels of cadmium, seleniuro or zinc. About 2 
per cent of shrimp had elevated levels of chromium and 
seleniuro. Two per cent of Atlantic croaker had 
concentrations of chromium of more than 2 parts per 
million. While these numbers show that background 
levels of contaminants in fish and shellfish are low, 
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higher concentrations of contaminants may be expected 
near the sources oí contamination (US EPA 1997c). 

Marine resources are affected in less visible ways 
by the loss of habitat. The Gulí oí Mexico, one oí 
North America's most productive marine areas, is 
heavily affected by coastal development and human 
activity. Poor water quality arising from human 
activities is damaging wetland and seagrass habitat, 
and coral reefs. The Florida Keys Reefs, extending 
from Miami to the Dry Tortugas, may support more 
marine fish species than any other coastal region oí 
the mainland United States and are a major tourism 
attraction, with more than a million divers visiting the 
area each year. Yet polluted waters from Florida Bay, 
and anthropogenic nutrients from storm run-off, 
sewage and agricultura! sources threaten the health of 
these reefs (WRI, UNEP, UNDP and WB 1998). 
Agricultura! and urban run-off has also led to beach 
closings: during 1996 beaches were closed or health 
warnings against swimming were issued 2 596 times. 
Since 1988, more than 18 590 beach closures and 
swimming warnings have been put in place across the 
nation (US Natural Resource Defense Council 1997). 

Over the next 10 years, North Americans will 
continue to be drawn to coastal areas to live and to 
participate in recreational and tourist activities. 
Domestic and international demand for fish and fish 
products is likely to continue to grow. But increased 
and intensifying human activity will aggravate the 
environmental problems already suffere<l by marine 
and coastal ecosystems. Growing oil imports may 
increase the incidence of accidental oil spills. 
Aquaculture itself poses environmental risks, 
especially as the industry expands, through pollution 
of the surrounding area from fish faeces, uneaten food 
and other organic debris, and through the accidental 
escape of non-indigenous species (Iwama 1991). 
Threats to human health from more frequent 
outbreaks of toxic micro-organisms in coastal waters 
may also increase. 

:\tmc,sphen• 

The dynamic socio-economic transformations 
occurring in North America over the past century 
have led to dramatic changes in the atmosphere, 
including local air pollution and urban smog, 
transboundary pollution problems such as acid 
precipitation, and global impacts such as stratospheric 
ozone depletion and global climate change. These 

changes have had profound impacts on human and 
environmental health in North America, as well as on 
human populations and the environment worldwide. 

The release oí contaminants into the atmosphere 
followed the introduction of motor vehicles and 
industrial expansion across the region within the past 
century. Although pollution was traditionally 
concentrated in larger cities and industrial areas, the 
explosive growth of automobile use facilitated the 
dispersion of economic activities and human 
settlements. By the 1960s, the effects of pollution on 
both local and regional air quality were acute in sorne 
parts of North America, with effects on human health, 
particularly the respiratory system, and the quality of 
ecosystems (Dockery and others 1996, US EPA 1996). 

Low fue! costs and the development of an 
energy-intensive economy have resulted in the 
burning of large amounts of fossil íuels in North 
America, particularly in the United States. After a 
decline in CO2 emissions in the early 1980s due to 
oil price increases, emissions continued to climb, 
from 1 368 million totmes in 1984 to 1 607 million 
tonnes 10 years later. The United States is the 
world's largest emitter oí greenhouse gases - and 
also emits more per capita than any other country in 
the world. 

Acid precipitation is a serious transboundary air 
pollution concern in North America. It results from 
emissions of SO2 and NOx, largely from industries and 
power plants in the US midwest, carried northward by 
prevailing winds. Thousands of lakes in southeast 
Canada and northeast United States have become so 
acidic that they no longer support healthy fish 
populations. The problem was not addressed until the 
mid-1970s, by which time precipitation acidity over 
eastern North America was ten times the pre
industrial value. Changes in industrial processes, fuels 
and legislation, as well as bilateral cooperation 
between Canada and the United States, have resulted 
in declining emissions; SO2 emissions were reduced 
by 54 per cent in eastern Canada between 1980 and 
1995, and US utility emissions of SO2 declined by a 
similar amount. NOx emíssions, however, increased 
approximately 10 per cent from the 1980s to the 
1990s, and only 10 per cent of the lakes in Quebec and 
the Atlantic Provinces showed reduced acidity by 1994 
(International Joint Commission 1997). 

Smog is also a serious transboundary air pollution 
issue with major environmental and human health 
effects. Canada and the United States have agreed to 



develop a Joint Plan of Action on Transboundary Air 
Pollution that will address the majar components of 
smog - ground-level ozone and particulates - and 
which will include the negotiation of a new ozone 
annex to the bilateral Air Quality Agreement in 1999. 
Ground-level ozone is a secondary pollutant formed 
by reactions between NOx and volatile organic 
compounds (VOCs), particularly during the summer 
months. Pollutants from Mexican cities, sorne of 
which are subject to severe smog, are often blamed 
for non-attainment of air quality standards in nearby 
US cities. 

Over the past decade, there has been a notable 
decline in the North American production of 
chlorofluorocarbons (CFCs), the most important 
ozone-depleting gases, in response to the Montreal 
Protocol on Substances that Deplete the Ozone Layer, 
which entered into force in 1989. As a result of 
cooperation among governments, CFC producers and 
industry, atmospheric concentrations of CFCs have 
levelled off (Elkins and others 1993). Nevertheless, 
CFC production is still legal in developing countries, 
including Mexico, and a thriving black market has 
developed for CFCs in North America. This has 
become a potentially important emerging 
environmental issue. 

There have also been sorne improvements in local 
and regional air quality over the past decade, although 
significant problems remain. In the United States, 
except for increased NOx emissions of about 14 per 
cent, emissions of CO, VOCs, particulates and SO2 
decreased between 1970 and 1994 (Council on 
Environmental Quality 1997, US EPA 1995). Lead 
emissions had the most spectacular decline (98 per cent 
over the same period), due to the adoption of unleaded 
fuels. But despite declining emissions, air quality is still 
a public health concern. Particulate pollution is causing 
increased hospital admissions for the treatment of 
respiratory and heart diseases, and respiratory 
infections are causing absence from both schools and 
work (US EPA 1996, Shprentz 1996). Similarly, high 
levels of ozone are blamed for irritating the respiratory 
tract and impairing lung function, causing coughing, 
shortness of breath and chest pain. In an analysis of 
ozone health impacts in 13 cities, the American Lung 
Association estimated that high ozone levels were 
responsible for 10 000 to 15 000 extra hospital 
admissions, and 30 000 to 50 000 additional emergency 
visits to hospitals during the 1993-94 ozone season 
(Ozkaynak and others 1996). 
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Over the next 10 years, air quality may improve in 
sorne cities but is likely to decline further in others, 
particularly those with growing populations and 
increased automobile use. Greenhouse gas emissions 
in both Canada and the United States in the year 2000 
are expected to exceed 1990 levels and to continue to 
rise as energy consumption increases and automobile 
transportation expands. By supporting the adoption of 
the Kyoto Protocol to the Climate Change Convention, 
both Canada and the United States have shown that 
they intend to address their high levels of greenhouse 
gas emissions. The protocol specifies that Canada 
should reduce its emissions by 6 per cent and the 
United States by 7 per cent below 1990 levels, during 
the period 2008-12. However, by exceeding 1990 
emissions in the year 2000, Canada and the United 
States will not meet the 'aim' of the Convention of 
returning emissions in 2000 to 1990 levels. Higher 
than expected economic growth, lower energy prices, 
slower gains in energy efficiency and slower adoption 
of renewable energy sources have raised US 
emissions more quickly than anticipated even a few 
years ago (US Department of Energy 1997). 

llrh;111 ar('as 

North America urbanized rapidly early in the 20th 
century under the combined pressures of population 
increases, immigration from other regions, and 
rural/urban migration. Later, the automobile and the 
rapid development of raíl and road transportation 
networks led to a process of suburbanization, as 
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wealthier inhabitants escaped the congestion and 
pollution of inner cities. By 1970 this settlement 
pattern, dependent on the automobile, accounted for 
between one-half and two-thirds of the US population 
(Greenwood and Edwards 1979). Large cities emerged 
along the eastern and western seaboards of thc United 
States and along the Canadian shores of Lake Ontario. 

Production of municipal waste 

year total per capita 
(1000 tonnes) (kg) 

Canada 1992 18 110 630 
United States 1994 189 696 730 
North America 238 316 620 

Source: OECD 1997 

In 1980, approximately 76 per cent of the 
population in Canada and the 7 4 per cent of the 
population in the United States lived in urban areas 
(United Nations Population Division 1997). Over the 
past 30 years, the rise in the percentage of population 
inhabiting urban centres has slowed significantly: the 
United Nations estímate for urban population for North 
America in the year 2000 is 77 per cent. Nevertheless, 
by the year 2020, the urban population in Canada is 
expected to be 81 per cent and in the United States 85 
per cent (United Nations Population Division 1997). 

Canada an<l Lhe United States make up one of the 
wealthiest urban-industrial regions in the world and 
have been able to mitigate the most severe 
environmental impacts of dense population 
settlements. Substantial political and economic 
resources have been used to provide the 
infrastructure and technology for the delivery of 
potable water, adequate sanitation, wastewater 
removal, and solid and hazardous waste disposal. Many 
urban areas have managed to regulate and stabilize 

local air pollution problems despite the rise in vehicle 
emissions associated with urban sprawl and increased 
commuter distances. 

Yet the scale of economic growth associated with 
North American cities, and their reliance on high 
levels of energy and other resources, contribute 
significantly to many of the region's pollution and 
waste problems. North Americans, in fact, are the 
largest producers of municipal solid waste in the 
world. Between 1980 and 1995, the average North 
American produced 620 kg of such waste per year, 
compared with 430 kg per year for the average 
European (OECD 1997). Waste reduction, reuse and 
recycling efforts in the United States are gradually 
reducing the quantities of municipal waste being 
incinerated and landfilled: the proportion of waste 
recovered tripled between 1970 and 1993 to 22 per 
cent. Recycling rates of products such as glass and 
paper, however, are still low in comparison with most 
OECD countries (OECD 1996). 

Condusion 

Over the next 10 years, economic growth is expected to 
be steady, with a continued growth in resource 
consumption at least in proportion to population. If the 
commitments under the Kyoto Protocol are met, 
however, there would have to be greater efficiency in the 
use of energy and other resources, as well as significant 
fue! switching to cleaner and less carbon-intensive fuels 
such as natural gas (which contains less carbon per 
energy unit than other fuels). 

The North American region is at a critica! 
environmental cross-roads: important decisions have 
now to be made that will determine whether the 
region's economic activity and patterns of production 
and consumption will become more sustainable. These 
dccisions will affect both regional au<l global 
environmental quality. 
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West Asia 
KEY FACT 

The region is facing a number of major environmental 
issues. The scarcity and degradation of water and land 
resources is the most pressing. Degradation of the marine 
and coastal environment, loss of biodlversity, industrial 
pollution and management of hazardous wastes also 
threatim socio-economic development in the region. 

• Land degradation has been a serious problem over the 
past decade, and the region's rangelands - important for 
food security - are deter1orating, mainly as a result of 
overstocking what are essenlially fragile ecosystems. 

• Thanks to reforestation programmes, forest areas have 
changad little over the past decade but the cost of importad 
forest products is high. 

• Over the next decade, urbanization, industrialization, a 
growing population, abuse of agrochemicals, uncontrolled 
fishing and hunting, war chemicals and military manoeuvres 
in the desert are expected to increase pressures on the 
region's fragile ecosystems and their endemic species. 

• Groundwater resources in West Asia in general and on 
the Arabian Península in particular are in a critica! condition 
because the volumes withdrawn far e~ceetl natural rccharge 
rates. Unless 1mproved water management plans are put In 
place, a series of water-related tssues wlll interacl to cause 
major environmental problems in the future. 

• Sorne 1.2 million barreis of oil are spilled into the 
Persian Gulf annually. The level of petroleum hydrocarbons 
in the area exceeds that in the North Sea by almost three 
times and is twice that of the Caribbean Sea. 

• The oil-producing countries generate from 2-8 times 
more hazardous waste per capita than does the United 
States. 

The West Asia region occupies an area of about 
3.95 million km2 (CAMRE/UNEP/ACSAD 1996) and 
comprises two sub-regions: the Arabian Peninsula 
(Bahrain, Kuwait, Ornan, Qatar, Saudi Arabia, the 
United Arab Emirates and Yemen) and the Mashriq 
(Iraq, Jordan, Lebanon and Syria, and West Bank and 
Gaza). It is surrounded by four marine water bodies: 
the Mediterranean Sea, the Red Sea, the Arabian Sea 
and the Persian Gulf. 

The arid and semi-arid climate is characterized by 
low, erratic, unpredictable rainfall and high evaporation 
rates. Seventy-two per cent of the area receives less 
than 100 mm of annual rainfall, 18 per cent receives 
100-300 mm and less than 10 per cent receives more 
than 300 mm. Most of the rainfall occurs during winter 
(CAMRE/UNEP/ACSAD 1996). 

Social and economic background . 

The discovery of oil in the early 1930s heralded a new 
economic and environmental chapter in the region's 
history. The eastern areas of the Arabian Peninsula 
and northern Iraq emerged as the main sources of 
fossil fue! (oil and gas) in the world. With this carne a 
period of rapid socio-economic transformation with 
unprecedented rates of urbanization, hastily-planned 
industrialization, mass immigration towards the oil
rich states from other parts of the region, as well as an 
influx of expatriates from outside the region. The 
combined effects of these influences together with 



rapidly transformed life styles and 
consumption patterns have been overwhelming. 

Fossil fuels are still the main source of wealth and 
the region's GDP can fluctuate widely - as it did in the 
1980s - due to changes in oil prices. In 1995 total 
GDP reached US$257 900 million, of which 
US$218 500 million (85 per cent) are the share of the 
Gulf Cooperation Council countries (the GCC includes 
Bahrain, Kuwait, Ornan, Qatar, Saudi Arabia and the 
United Arab Emirates) which contain only 30 per cent 
of the region's population (UNESCWA 1997). Per 
capita GDP in GCC countries averaged US$8 579, 
with the lowest in Ornan (US$6 223) and the highest 
in the United Arab Emirates (US$18 122). Per capita 
GDP in Mashriq countries averaged US$674 in 1995, 
with the lowest in Iraq (US$70) and the highest in 
Lebanon (US$2 950). However, economic progress 
during the past 30 years, coupled with increasing 
population pressures, has led to extensive degradation 
of the region's natural resources. 

During the past half century, population increased 
nearly fivefold (see figure opposite), from just under 
20 million in 1950 to 92 million in 1998 (United 
Nations Population Division 1996). Population growth 
during the period 1990-95 was slightly less than 3.0 
per cent annually and has started to decline in many 
countries. The average population growth rate is 
expected to drop to 2.66 per cent by 2010, ranging 
from 1.3 per cent in Lebanon to 4.0 per cent in West 
Bank and Gaza (United Nations Population Division 
1997). 

The population is young and the working 
population (age group 15-65 years) constitutes only 
54.6 per cent of the total (World Bank 1997). The 
urban population increased from 55.3 per cent in 1980 
to 66.5 per cent in 1995, thus putting urban areas 
under severe pressure. Many countries are also facing 
serious problems of unemployment, illiteracy, poverty 
and inadequate basic services even though the human 
development index has risen, in sorne cases quite 
sharply, over the past three decades. 

The impact of the events of the past 30 years or so 
on the environment has been considerable. The most 
pressing environmental concerns are: 

• water resources (quantity and quality); 
• the degradation of marine and coastal 

environments; and 
• land degradation and desertification. 

WEST ASIA 
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Source: data compiled by UNEP GRID Geneva from United Nations Population 
Division 1996 

Other major environmental issues include 
deteriorating conditions in human settlements and 
urban sprawl; the loss of biodiversity; industrial 
pollution; inappropriate management of toxic 
chemicals and hazardous waste; and degradation of the 
cultural heritage. 

These rapid and profound changes have produced 
serious environmental management problems. State 
environmental authorities are generally young, 
inadequately staffed and short of the expertise needed 
not only to address current issues but also a substantial 
backlog of environmental problems, both in depleting 
natural resources and in polluting the environment. 
This situation is beginning to change. Environmental 
issues are gradually coming to the forefront of national 
concerns. There are also encouraging signs of an 
emerging awareness among the public of the need to 
protect the environment. The past two decades have 
seen the emergence of environmental NGOs that are 
beginning to promote pOIJ!l1ªL§Upport for national 
efforts to protect the environment. The business 
community has also begun to take its environmental 
responsibilities more seriously. 

Lmd ;rncl foocl 

Traditionally, grazing and subsistence farming were 
the main forms of agriculture but, by the middle of 
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this century, modern agricultura! systems had been 
introduced to increase food production. Marginal lands 
and sorne rangelands were put under cultivation to 
cope with increasing food demand. The aridity of the 
environment, deforestation, overgrazing and the 
extension of cereal crops onto rangelands have led to 
the deterioration of natural vegetation cover there and 
accelerated desertification (Nahal 1995). During the 
1980s, population growth and other demographic 
changes led to urbanization, increasing food demand, 
the intensification of land exploitation and a 
diminishing per capita availability of cultivated land 
(see figure above) in ali countries except Saudí Arabia, 
Qatar and Lebanon (FAOSTAT 1997). 

36.4 

88.8 

Arabian Península Mashriq 

WestAsia 

Source: FAO/RONE 1994 
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Rangelands occupy much of West Asia and are the 
main form of vegetation cover. The rangeland area 
varies with annual rainfall fluctuations but in 1994 was 
estimated at about 150 million hectares or 38 per cent 
of the total area of the region (FAOSTAT 1997). 

In thc past, nomadic tribcs dcvclopcd a numbcr of 
forms of rangeland protection (known as the Al-hema, 
Hamiyah and Sann systems) which are among the 
oldest in the world. These systems set aside large 
tracts of rangeland to be used as reserves during 
periods of stress. During the 1950s, two majar events 
caused many nomads to abandon their traditional 
grazing systems: new land-use laws were introduced 
in severa! countries which designated rangelands as 
public property; and agricultura! machinery was widely 
introduced, with sorne rangelands being ploughed up 
for cereal farming, particularly barley. As a result of 
these and other trends, rangelands are deteriorating 
throughout the region (see box opposite). 

Land degradation has been a dominant problem 
throughout the past decade. Most land is either 
desertified or vulnerable to desertification (see figure 
below). The percentage of desertified land ranges from 
10 in Syria to nearly 100 in Bahrain, Kuwait, Qatar and 
the United Arab Emirates. In Jordan, Iraq, Syria and 
the countries of the Arabian Península, desertification 
has affected wide areas of rangelands. In Lebanon 
degradation is serious on steep mountainous land. 
Salinity is also a serious problem in Bahrain, Iraq, 
Jordan, Ornan, Syria and the United Arab Emirates 
(CAMRE/UNEP/ACSAD 1996). 

The following paragraphs summarize the key 
issues affecting land and food in West Asia: 

Overgrazing and fuelwood gathering have led to 
deterioration and desertification of more than 36 
million hectares of rangelands in Jordan, Iraq and 
Syria (AOAD 1995). 

• Wind erosion affects 28.1 per cent (1.1 million 
km2) of the total area, mainly in GCC countries, 
Iraq and Syria. Water erosion affects large areas in 
ali Mashriq countries and Saudi Arabia, including 
1 260 hectares in Lebanon, more than 1 million 
hectares in Syria and up to 21 per cent of Iraq. 
Annual soil loss due to water erosion amounts to 
200 tonnes/hectare in the mountainous area of 
Jordan (CAMRE/UNEP/ACSAD 1996), and reaches 
similar values on deforested hill slopes in Syria. 

• Poor irrigation techniques have resulted in 
salinization, alkalinization and nutrient depletion in 



Orought, overgrazlng, collecting and uprooting woody 
specfes for use as fue!, ploughlng and the mismanagement 
of water resources are the p incipal causes or rangeland 
deterioration. 0esirable range species have been slowly 
disappearing and severa! important medicinal and forage 
plant species have been destroyed. More than 30 per cent 
of grazing land in Saudí Arabia is deteriorating as a result of 
overgrazing, the gathering of woody plants and dryland 
farming (EI-Khatib 1974). 
Sheep density on sorne rangelands is more than one 

mature head per hectare, sorne tour times the natural 
carrying capacity (Le Houerou 1995). This is made possible 
by heavily subsidized complemenatary feeding but leads to 
impoverished rangelands which become invaded by 
unpalatable species. 0ust storms, sand dunes, desert 

large areas. The percentage of irrigated Iand that is 
salinized by irrigation is estimated to be 33.6 in 
Bahrain, 3.5 in Jordan, 85.5 in Kuwait and 5.9 in 
Syria (FAO 1997a). 

• Fertile agricultura! land around majar cities has 
been lost to urbanization, industrial establishments 
and transportation infrastructure. One result is 
that the food gap in the region increased from 
US$10 700 million in 1993 to US$11 800 million in 
1994 (FAO/UNESCWA 1994; UNESCWA 1997). 

• Deterioration of rangeland and farm productivity is 
forcing farmers to abandon agricultura! land and 
migrate to cities, increasing pressure on services 
and infrastructure. It is estimated that the cost of 
soil degradation in Syria is equivalent to about 12 
per cent of the value of the country's agricultura! 
output or about 2.5 per cent of total GNP (Ministry 
of State for Environmental Affairs, Syria, 1997). 

Land degradation is expected to continue unless 
countries undertake more mitigation measures. 
Fortunately, most countries have now launched 
national action plans to combat desertification. 

Natural forests used to cover much of the north of the 
region but there has been a long history of 
overexploitation and degradation. Extensive land 
clearing for human settlements and agriculture, 
grazing by goats, sheep and other animals for 
thousands of years, illicit felling, burning for charcoal 
production, fires and inappropriate agricultura! 
practices have now virtually exterminated the natural 
forests, including much of the former forests of 
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• pavements and various forms af wind and water erosion 
fol1ow. Oeterioration of rangelands and the increasing 
dependency of the sheep industry on the wor\d grain market 
could have serious long-term effects, jeopardizing food 
security in the region. 
Govemments have taken severa! steps to restore ecological 

balance in the rangelands. For example, laws and decrees 
have been enacted to preven! cultivation of rangelands and 
a number of protected rangeland areas have been declared -
there are now more !han 60 in Syria and Jordan alone 
(ACSA0 1997a). However, most of these plans have failed 
to produce significan! resulls; rangelands are continuing to 
deteriorate mainly because lhese ecosystems are so fragile 
and because the grazing stock far exceeds !he carrying 
capacity of the land. 

pistachio, oak, juniper and cedar trees that were found 
in the north of the region. The greatest loss was 
during World War I, when the best trees from Lebanon 

Land use, 1982--84 and 1992-94 
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Note: data do not include Bahrain and Qatar (nor West Bank and Gaza). 'Other' 
is mainly desert but also includes built-up areas and wetlands. 
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and Syria were felled to construct and operate the 
Hejaz railways. Lebanon alone lost nearly 60 per cent 
of its forest trees during the first three years of the 
war to provide fue! for the railways (Thirgood 1981). 

Most forests are now classified as 'other wooded 
land' but there is still a small percentage of closed 
forests in the hills and mountains in the north of the 
region and in the southern part of the Arabian 
Peninsula. Total forest area is now estimated as 4.657 
million hectares (FAOSTAT 1997), 1.25 per cent of the 
total land area. 

Mangrove forests in the United Arab Emirates 
have been rapidly depleted by overcutting to feed 
camels and other livestock, but there have recently 
been intensive conservation and rehabilitation efforts. 
On the other hand, the forests in the Dhofar 
Mountains of southwestern Ornan are being damaged 
by overgrazing, uncontrolled tourism and rapid 
development of rural communities. 

The search for new agricultura! land has also led to 
the clearing of forest areas on sloping terrain, causing 
severe soil erosion in the mountainous watersheds of 
Jordan, Lebanon, Syria and Yemen. Hostilities, road 
construction, quarrying and mining, and the 
construction of dams and irrigation canals have further 
reduced forest areas and destroyed forest habitats in 
severa! countries in the region. 
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Tourism has begun to affect forest areas in the past 
ten years. Unplanned activities and the haphazard 
development of forest sites for recreational purposes 
have reduced the capacity for regeneration, produced 
solid waste problems, polluted forest water resources 
and created new threats to forest ecosystems. 

Increases in oil prices in Jordan, Lebanon and 
Yemen have forced nearby rural communities to 
depend heavily on forests for fuelwood supplies. The 
affluent communities of the Arabian Peninsula also use 
large amounts of fuelwood for cooking and water 
heating to satisfy their traditional preferences. 

Forest areas of the northern part of the region 
were reduced by 5.8 per cent, from 863 000 to 813 000 
hectares, during 1965-75 but reached 852 000 
hectares again by 1994 (FAOSTAT 1997). Although 
the change seems minor, it is often the best stands 
that are felled. However, the problem is acute in sorne 
countries. For example, forest land in Yemen was 
reduced by nearly 50 per cent during 1980-85 
(FAOSTAT 1997). Over the past ten years, however, 
forest areas have not changed significantly in most 
countries (see figure on page 161). 

Wood forest productivity is rather low, in the range 
0.02-0.5 m3/ha/year, except on the coastal mountains 
of Lebanon and Syria (Nahal 1985). Ali countries 
depend on timber imports to satisfy their local needs. 
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The value of imported farest products exceeded 
US$1 000 million in 1994 (FAOSTAT 1997). 

Substantial afforestation and refarestation 
programmes have been launched to increase farest 
areas. Forest reserves have been declared in Jordan, 
Lebanon, Saudi Arabia and Syria. Work on sand dune 
fixation, green belts, roadside plantations and urban 
farests has been intensified. One result is a 
significant increase in afforested areas in sorne 
countries. For example, Lebanon's long-term 
programme aims at the affarestation of 200 000 
hectares (sorne 20 per cent of its total area). The rate 
of afforestation in Syria has increased from 159 
ha/year during 1953-70 to more than 24 000 ha/year 
during the 1980s (Ministry of Agriculture, Syria, 
1996). These measures were enough to slow but not 
arrest defarestation. 

West Asian ecosystems are diverse. The terrestrial 
ones include Mediterranean farest in the north and 
sub-tropical mountainous vegetation in the south and 
southwest. Vast deserts with scant vegetation exist 
between the northern and southern parts of the 
region, particularly in the 'Empty Quarter' of Saudi 
Arabia. Marine ecosystems include extensive coastal 
areas bordering semi-closed water bodies such as the 
Persian Gulf, the Mediterranean and the Red Seas, 
and the open waters of the Arabian Sea. The main 
marine ecosystems include mudflats, mangrove 
swamps, sea grass and coral reefs. Large and small 
rivers in Iraq, Syria, Lebanon and Jordan are the facus 
of the freshwater ecosystems. Natural freshwater 
springs are faund throughout the region. 

The people of this region have traditionally made 
sustainable use of their natural habitats and conserved 
biodiversity - far example through the Al Hema 
system of rangeland protection and by prohibiting 
hunting during certain months of the year. Screening 
far genetic improvement was begun on cereals and 
sheep as long as 10 000 years ago (Ucko and Dimbleby 
1969). However, more recently overgrazing, 
defarestation and hunting have contributed to 
desertification and the extinction of sorne native plants 
and animals. These include the Asian !ion, Panthera 
leo persicus, which used to live in the northern parts of 
the region, but disappeared in 1918 (Kingdon 1990); 
the Syrian wild ass, Equus hemionus hemippus, which 
disappeared in 1928 (Balouet 1990); and the Arabian 
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ostrich, Struthio camelus syriacus, which used to live 
in Syria and Arabia, but became extinct in the 1940s 
due to overhunting. 

West Asia's ecosystems are inhabited by numerous 
species of flora and fauna. Numbers of recorded plant 
species range from 301 in Qatar (Batanouny 1981) to 
more than 3 000 in Syria (WRI, UNEP, UNDP and WB 
1996). Marine algae range from 216 in the Persian 
Gulf to 481 in the Red Sea (Mohamed and others 
1996); there are 21 species of mammals in Kuwait and 
92 in West Bank and Gaza; numbers of birds range 
from 312 in Kuwait to 413 in Saudi Arabia; and reptiles 
range from 29 in Kuwait to 84 in Saudi Arabia 
(ACSAD 1997a, WRI, UNEP, UNDP and WB 1998). 

The Red Sea and the Arabian Sea are known far 
the richness of their marine Iife. There are, far 
example, more than 330 species of corals, 500 species 
of molluscs, 200 species of crabs, 20 species of marine 
mammals and more than 1 200 species of fish (Fouda 
and others 1998). Marine biodiversity has been badly 
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Formerly extensive 
plantations of the 
date palm have 
been substantially 
reduced, mainly 
through poor 
irrigation 
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affected by overfishing, pollution and habitat 
destruction. As a result, the fish and shellfish harvest 
has declined in the Persian Gulf (ROPME/IMO 1996). 

Many marine species, including Mediterranean 
monk seals, marine turtles and marine sponges, are 
threatened by the continuous deterioration of coastal 
water quality (Lakkis 1996, Tohmé 1996, 
Environmental Protection Council, Yemen, 1995). 
Seawater intrusion is also becoming a real threat to 
coastal ecosystems (AUB 1994, Youssef and others 
1994). The extensive exploitation of sand for 
construction has aggravated the problem of seawater 
intrusion and destroyed the habitats of many coastal 
and marine biota, including marine turtles, along the 
Lebanese and Syrian coasts. Reclamation and infilling 
of intertidal areas in Bahrain and marshes in countries 
such as Iraq and Yemen are destroying habitats and 
jeopardizing their biological diversity (Environmental 
Protection Council, Yemen, 1995, UNDP 1998). 

There are more than 800 endemic vascular plants 
in the region (Batanouny 1996), 7 endemic mammals 
and 10 endemic birds (WRI, UNEP, UNDP and WB 
1998). The region has 20-23 endemic corals and 17 
per cent of the fishes in the Red Sea are endemic 
(Sheppard and others 1991). More than 30 per cent of 
plant species are endemic and sorne 233 of them are 
threatened, including Abies cilicica, Cedars libani and 
]uniperus excelsa in Syria and Lebanon, which are 
threatened by deforestation. Thirty-two per cent of 
the plant species in Yemen's Socolra Island are 
endemic (Environmental Protection Council, Yemen, 
1995). Endemic animal species such as the Arabian 
leopard Panthera pardus nimr, the striped hyena 
Hyaena hyaena, the Arabian tahr Hemitragus jayakari 
and the Arabian wolf Canis lepus arabs are also 
threatened (Kingdon 1990). 

Protected areas and national parks have been 
established in ali parts of the region. 

Examples include the Barouk Cedar 
Forest, Ehden Natural Reserve and 
Palm Island Marine Reserve in 

Lebanon, the Azraq Wetland Scientific 
Reserve in Jordan, the Umm Qusar 

Swamp Reserve in Iraq, the Harrat al Harra 
Reserve, Asir National Park and Al-Jubail Marine 
Sanctuary in Saudi Arabia, the Arabian Oryx 
Reserve at Jiddat al Harasis and the Sea Turtle 

Reserve at Ra's Al-Hadd in Ornan, and the Cedar and 
Fir Reserve in Syria. 

The date pairo is one of the most important crop 

plants in the region. The formerly extensive 
plantations have been drastically reduced over the 
past few decades as a result of poor irrigation systems 
which have lead to soil salinization. Urbanization and 
the introduction of plant pests have also affected the 
species. The depletion of underground water levels 
has led to the deterioration and loss of unique 
freshwater springs and wetlands with their associated 
flora and fauna. 

Over the next decade, urbanization, 
industrialization, a growing population, abuse of 
agrochemicals, uncontrolled fishing and hunting, war 
chemicals and military manoeuvres in the desert are 
expected to increase pressures on the region's fragile 
ecosystems and their endemic species. 

Frl'shwatl'r 

Water is the most precious and limited natural 
resource in West Asia. The Mashriq countries are 
potentially richer in surface water resources than the 
Arabian Península, having two shared rivers (the 
Tigris and the Euphrates) which originate in the 
temperate zone outside the ·region. They also have a 
number of short seasonal and perennial rivers: 
Lebanon, for example, has 40 such rivers, draining 
more than 46 per cent of the country's precipitation 
(Government of Lebanon 1997) as well as a series of 
sizeable springs located in the mountains. The Arabian 
Peniusula, by conlrasl, is poor in surface water 
resources, which comprise only the erratic seasonal 
flow of wadis and a limited number of medium-quality 
spnngs. 

Groundwater exists in both sub-regions, including 
both semi-confined and unconfined shallow aquifers, 
and deep confined aquifers. Recharge is faster in the 
Mashriq countries although the deep aquifers of the 
Arabian Península contain much larger reserves. Data 
on surface water resources are better than those for 
groundwater resources where statistics on annual 
recharge rates, total reserves and safe yields are still 
unreliable (Al Alawi and Abdul Razzak 1993). 

Until the end of World War II, it was believed that 
water resources were sufficient to meet demand. 
Population growth and economic development have 
since resulted in much increased demand. By the 
1980s, it was clear there were heavy pressures on 
both the quality and the quantity of water resources. 

During the past decade, the First and Second Gulf 
Wars seriously affected the economies of West Asia, 



and many water development schemes were cut back 
or delayed. Surface water resources in Syria, Iraq, and 
West Bank and Gaza were reduced by conflicts over 
water allocations from rivers and aquifers shared with 
neighbouring countries. This has led to the 
postponement of many planned agricultura! schemes. 

Annual renewable water resources in West Asia 
amount to 113 759 million m3 (ACSAD 1997b, Zubari 
1997). Although the annual per capita volume of 
renewable water in the region as a whole was 
1 329 m3 in 1995 (see figure right), which is relatively 
high, the distribution varies widely. Renewable water 
sources in the Arabian Península are much lower, 
amounting to only 381 m3/capita/year in 1995, much 
less than the benchmark leve! of 1 000 m3/year often 
used to denote water scarcity Qohns Hopkins 1998). 
The per capita figure in the sub-region ranged from 
199 m3/year in Bahrain to 899 m3/year in Ornan. 

In the Mashriq sub-region, renewable water 
resources are much higher, with an annual 2 181 m3 

per capita, ranging from 191 m3 in Jordan to 3 089 m3 

in Iraq. 
In 1995, about 92.0 per cent of the water in West 

Asia was used in the agricultura! sector, while 7.0 per 
cent was used for domestic purposes and 1.0 per cent 
for industry (ACSAD 1997b). In the Mashriq 
countries, the share of the agricultura! sector is 95 per 
cent compared to 85 per cent for the Arabian 
Península. Countries of the Arabian Península, by 
contrast, consume 13.7 per cent of their water in the 
domestic sector compared to only 4.0 per cent in the 
Mashriq (see figure below). The agriculture share 
varies from 25.2 per cent for Kuwait to 96.9 per cent 
for Iraq, and the industry share from 0.5 per cent for 
Ornan to 71.6 per cent for Kuwait. 

Groundwater resources in West Asia in general 
and on the Arabian Península in particular are in a 
critica! condition because the volumes withdrawn far 
exceed natural recharge rates. In the region as a 
whole, groundwater is being extracted much faster 
than its renewal rate of sorne 17 000 million m3 a year 
(Zubari 1997). As a result, water levels in the shallow 
aquifers are continually declining. 

This has many negative effects. The use of 
groundwater in Syria, for example, increased by 0.5 
per cent annually during 1976-85 but by 7 per cent a 
year during 1989-93, largely because of the decrease 
in surface water availability (Ministry of State for 
Environmental Affairs, Syria, 1997). In the 
northeastern part of the country, sorne springs have 
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dried up and the flow of permanent rivers such as the 
Khabur have been seriously reduced due to the 
overexploitation of groundwater. There is growing 
evidence of groundwater depletion in Syria (and other 
countries) and projections suggest that, if current 
rates of abstraction continue, overall demand will 
outstrip the supply in Syria by 2005 (Ministry of State 
for Environmental Affairs, Syria, 1997). In the West 
Bank and Gaza, the water table is dropping at a rate of 
10-20 cm a year (UNEP 1996). The water table at 
Sana'a, capital of Yemen, has also dropped seriously as 
a result of heavy pumping (Environmental Protection 
Council, Yemen, 1995). 

Falling groundwater levels also have a detrimental 
effect on the Afalaj system - a means of tapping 
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Traditional Afalaj 
system of tapping 
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aquifers using gravity-fed underground 
conduits - that flourished for thousands 
of years in countries such as the United 
Arab Emirates, Ornan, Iraq and Syria. 
This effective system of using 
groundwater re.stricted withdrawals to 

within the safe yield of the shallow aquifers. Its use is 
now rapidly diminishing dueto the over-exploitation of 
the shallow aquifers. 

Over-abstraction has also affected-the quality of 
groundwater. This has led to seawater intrusion along 
the shoreline, causing salinization of coastal 
agricultura! lands. As a result, agricultura) production 
has been reduced, and sorne arable land, such as the 
Batinah coastal plain of Ornan, has been completely 
lost (UNEP/UNESCWA 1992). It is estimated that the 
saline interface between the sea and groundwater 
advances at an annual rate of 75-1~0 metres in 
Bahrain (UNEP/UNESCWA 1991). 

If over-abstraction continues, many groundwater 
resources will eventually be lost as a result of quality 
degradation. This will result in a further reduction of 
the arable area because of salinization. 

In the Mashriq sub-region, the discharge of raw 
and partially treated wastewater from agriculture, 
industry and municipalities into water courses has 
caused deep concern over health impacts, and has 
subjected agricultura] land and water resources to 
severe pollution. Shallow aquifers have also been 
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aquifer is estimated at 50-65 million m3 a year. Abstraction 
rates are estimated at 80-130 million m3 ayear, of which 
most is used in inefficient forms of irrigation. Over
abstraction is causing saline intrusion, and irrigation with 
this wauu s causing soil salml1.aflon Mos1 of the population 
is '101 connected to main sawerage and uses latnnes draining 
to cesspits, many of whicl overflow mto the surfece drains. 
Faecal contamination of groundwater is widespread and 
nitrate concentrations in sorne parts of the aquifer are 
reported to be ten times the WHO guidelines. Pesticide 
levels are also believed to be high. Groundwater is no longer 
potable in sorne central areas, and five million m3 of 
drinking water are transported into the area every year, 

Source: UNEP 1996 

contaminated. It is reported that the nitrate 
concentration in sorne domestic wells in the West 
Bank and Gaza may reach 40 ppm (Zarour and others 
1994) - four times the limit set by WHO (see box 
below). River basins in the Mashriq countries have 
shown similar symptoms (Hamad and others 1997, 
Ministry of State for Environmental Affairs, Syria, 
1997). 

Many efforts have been made to increase recharge 
rates and to reduce withdrawals by using non
conventional resources (such as desalinated water and 
recycled wastewater) and by water conservation 
techniques such as improved irrigation, reducing 
water subsidies, new legislation and public awareness 
campaigns. 

In the GCC countries, only about 400 million m3 of 
the annual 918 million m3 of treated wastewater are 
tertiary-treated and used for irrigating non-edible and 
fodder crops and landscaped areas. About 60 per cent 
of the partially-treated wastewater is discharged to sea 
or to low-lying land. In the Mashriq countries, 
200 million m3 of wastewater are used annually for 
irrigation. 

Since the 1950s, desalination plants have been 
built to increase the supply of freshwater to coastal 
cities. With nearly 50 plants now in operation, their 
output of sorne 1 700 million m3 a year (about 50 per 
cent of world capacity) is still relatively small in the 
region as a whole (Zubari 1997): however, desalination 
plants operate mainly in the GCC countries where 
they supply about 40 m3 out of the total renewable 
water supply of 381 m3 per capita per year. Despite 
their high capital and running costs (desalinated water 
costs sorne US$1.0-l.5/m3), desalination plants will 
continue to be built to meet the domestic water 
demands of GCC countries. Desalination capacity is 
expected to increase from 2 316 million m3 a year in 
1996 to more than 3 000 million 1113 a year in the year 
2020 (GCC 1996a). All desalination plants produce 
sorne contamination, and the impact of heated brine on 
the marine environment neéds further investigation. 

The use of treated wastewater is expected to 
alleviate pressures on groundwater resources to sorne 
extent in sorne countries. Although wastewater 
recycling is still relatively líttle used, ambitious plans 
for expanding the use of this resource as a strategic 
alternative to meet future demand exist in many 
countries. Recycled treated wastewater volumes are 
expected to increase from about 392 million m3 a year 
in 1996 to about 3 000 million m3 by the year 2020, 



with the water used mainly to irrigate fodder crops, 
gardens, landscaped areas and parks (Zubari 1997). 

The use of recycled drainage water from irrigation 
is currently limited to a few countries: Syria, for 
example, recycles 1210 million m3 ayear of drainage 
water. This practice, however, has considerable 
potential for the future. 

The region's population is growing much more 
rapidly than the pace of development of water 
resources. Consequently, per capita availability is 
decreasing. Of the 11 countries in the region, 8 already 
have a per capita water use of less than 1 000 m3 a 
year, and four - Jordan, Kuwait, Lebanon and Yemen -
use less than half of that. Only two countries, Iraq and 
Syria, exceed this benchmark in a sustainable way; two 
others, Saudi Arabia and the United Arab Emirates, do 
so by mining their groundwater reserves (ACSAD 
1997b, United Nations Population Division 1997 and 
verified country reports). 
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Unless improved water management plans are put 
in place, a series of water-related issues will interact 
to cause majar environmental problems in the future. 
These issues include: 

• escalating water demand; 
• slow augmentation of water resources; 
• the continuous deterioration of water quality and 

reduction in the yield of heavily-exploited aquifers; 
• the modest programme for the treatment of water 

and sewage from developing urban communities; 
• inefficient methods of wastewater treatment and 

solid waste disposal; 
• escalating conflicts over shared surface and 

groundwater resources if agreements are not 
reached on equitable allocations; 

• rapid population growth; and 
• inadequate public awareness and public 

participation. 

WEST ASIA 

Research on the use of solar and nuclear energy for 
desalination and power generation, coupled with 
advances in agricultura! research and techniques for 
saving irrigation water, could help ease the impact of 
these problems. 

!\larine ami coastal areas 

The coastlines of West Asia countries are short in 
Jordan (26 km) and Iraq (58 km) but reach 2 510 km in 
Saudi Arabia and 2 092 km in Ornan. Marine resources 
have supported coastal populations for thousands of 
years, and nourished the development of a maritime 
and trading culture linking Arabia and Africa with 
Europe and Asia. 

Until the turn of the century, the environmental 
impact of human development on coastal areas was 
limited to port areas. Fisheries were mainly artisanal, 
which left fish stocks nearly undisturbed. However, by 
the end of World War II the marine environment began 
to show symptoms of ecological imbalance caused by 
physical alteration of the coastline and coastal habitats 
by infilling and dredging, increased sewage output, the 
release of industrial effluents, dumping of oily wastes 
from tankers and oil-loading terminals, and dumping of 
litter from both land- and sea-based sources. 

From the late 1970s to the early 1990s, the region 
was affected by the civil war in Lebanon and the two 
Gulf Wars, which had devastating effects on the 
environment in Lebanon, Iraq, Kuwait, Saudi Arabia 
and sorne other countries. Subsequent reconstruction 
resulted in substantial developments along the shores 
of the affected countries. The uncontrolled expansion 
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of coastal cities - in which much of the region's 
population lives - during the 1990s put even more 
pressure on the marine and coastal environment. 

The population continues to encroach on coastal 
areas. In Syria, for example, 11 per cent of the 
population occupies the coastal areas which constitute 
only 2.2 per cent of total area (Grenon and Batisse 
1989) while the figure for Lebanon is about 67 per 
cent (Government of Lebanon 1997). The situation is 
similar in the West Bank and Gaza. In sorne of the 
countries bordering the Persian Gulf, demand for 
coastal development is equally high, with coastal cities 
housing more than 90 per cent of the total population. 

In the Mashriq countries and Yemen, discharges 
into the sea come mainly from domestic and 
agricultura! sources and are dominated by sewage, 
organic pollutants such as pesticides, heavy metals 
and oils. Population growth and the concentration of 
population along the coasts do not match the pace of 
infrastructure development. Liquid wastes from 
coastal cities, villages and resort areas are often 
discharged directly or indirectly to the sea without 
treatment, causing eutrophication in coastal waters 
(AUB 1994, Environmental Protection Council, Yemen 
1995). Tourism and recreational sites along the coasts 
contribute to the eutrophication problem along the 
eastern shore of the Mediten-anean. 

,, 
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In the Arabian Peninsula, land-based pollution from 
industry dominates and includes: 

Petroleum hydrocarbons from refineries, 
petrochemical industries, oil terminals, oil spills 
from ships, pipeline accidents, disposal at sea of 
oil-contaminated ballast water and dirty bilge, and 
sludge and slop oil. Sorne 1.2 million barreis of oil 
are spilled into the Persian Gulf annually 
(ROPME/IMO 1996). 

• Solid waste discharges include household refuse of 
0.5-1.5 kglperson/day and food wastes of 1.4-2.4 
kglperson/day (IMO 1995). However, this situation 
is being improved as a result of cooperation 
between ROPME, GCC and the European Union. 

• Sorne 20-30 per cent of the sewage discharged into 
the sea is estimated to be untreated or only partially 
treated (ROPME 1996). This poses a potential 
threat of eutrophication in confined areas such as 
bays. 

• Sand depositions from the atmosphere as high as 
29 glm2/year have been reported (Gharib and 
others 1985). 

• Levels of persistent organic pollutants (POPs) are 
still relatively low but screening of contaminants in 
marine sediments and biota have also revealed low 
levels of halogenated pesticides, PCBs and organic 
phosphorous compounds. 

• Heavy metal concentrations are generally low but 
there are hot spots near the old outfalls of 
chemical plants where there are relatively high 
levels of mercury. Copper and nickel levels are 
also relatively high near the outfalls of desalination 
and power plants (Watanabe and others 1993). 
Discharges of concentrated and hot brines from 
desalination plants. 

Oil pollution in the eastern part of the Mediterranean 
seems to be minor compared to the shores of the 
Persian Gulf and the Red Sea. However, the 
Mediterranean Sea, which constitutes 0.7 per cent of 
the global water surface, receives 17 per cent of global 
marine oil pollution (UNESCWA 1991). 

Much previously uncultivated coastal land has now 
been reclaimed and converted to agricultura! uses. 
The heavy use of fertilizers, pesticides and herbicides 
has caused water pollution problems in many 
countries. 

The region contains only about 8 per cent of the 



world's mapped coral reefs but almost two-thirds of 
those in the Persian Gulf are classified as at risk (see 
map opposite), mainly as a result of overfishing and 
because more than 30 per cent of the world's oil 
tankers move through this area every year (WRI, 
ICLARM, WCMC and UNEP 1998). 

Fisheries are an important resource in the Mashriq 
countries. The fish harvest on the eastern coast of the 
Mediterranean is decreasing because of coastal 
pollution, overfishing, the use of destructive fishing 
techniques, and inadequate fisheries management. 
Good harvests are still obtained in the Red Sea, 
Arabian Sea and the Persian Gulf (FAOSTAT 1997). 

War has caused extensive damage to the marine 
environment of the Persian Gulf. The Iran/Iraq war, 
which !asted eight years, targeted refineries, oil 
terminals, offshore oil fields and tankers. However, the 
war over Kuwait exceeded ali other environmental 
disasters of the past four decades. Severa! million 
barreis of oil were released into the marine 
environment. Fallout from burning oil products 
produced a sea surface microlayer that was toxic to 
plankton and the larval stages of marine organisms. The 
long-term impacts of these wars on fisheries and the 
marine environment in general have yet to be assessed. 

Over the next ten years, coastal areas will become 
more crowded and the pace of development, tourism, 
agricultura! and industrial expansion will increase 
pressure on these areas. 

At umspiwre 

Until the middle of this century, the only source of air 
pollution was dust and sandstorms. Transportation 
was Iimited to a few cars, buses and trains and no 
efforts were made to identify or measure air 
pollutants. 

After World War II, the development of the oil 
industry, coupled with rapid socio-economic 
development and high rates of industrial and 
population growth, Ied sorne countries to become high 
energy consumers: by 1990, Qatar, the United Arab 
Emirates and Bahrain were the Ieading per capita 
consumers of commercial energy in the world (WRI, 
UNEP and UNDP 1992). 

There was an equally fast increase in the number 
of vehicles inside cities, which compounded the 
problem. Environmental and safety standards were 
exceeded in many cities, especially in the Mashriq 
sub-region, as a result of the growth of industries 
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using heavy fuels, power stations and cement 
factories. For example, in 1995 Lebanon was 

Mashrlq ¡ 
1990 

estimated to be emitting an annual 3 million tonnes of 
CO2, 100 000 tonnes of SO2, 44 000 tonnes of NOx and 
3 000 tonnes of suspended particulates (Government 
of Lebanon 1997). In the countries bordering the 
Persian Gulf, air pollution occurs mainly during rush 
hours and under conditions of air stability and thermal 
inversion. Air contamination has risen to alarming 
levels, especially in cities with more than one million 
inhabitants such as Baghdad, Damascus and Beirut. 
SO2 levels of more than 100 µ,g/m3 are not unusual 
near industrial areas with refineries and power 
stations. Traffic also contributes to air pollution, 
emitting 5 per cent of total SO2, 37 per cent of Nüx, 
10 per cent of suspended particulates and more than 
80 per cent of CO and hydrocarbons. It also 
contributes up to 90 per cent of lead emissions (World 
Bank 1994). The use of leaded gasoline in old and 
inefficient cars has made lead exposure a majar health 
problem. 

The climate plays a majar role in increasing the 
intensity of pollution in urban areas. Sunshine and 
high temperatures prevail throughout most of the year. 
These two parameters play majar roles in converting 
primary pollutants to secondary pollutants, such as 
ozone and sulphates, which can be more damaging to 
the environment and human health than the primary 
pollutants (Bahrain Environmental Protection 
Committee 1995). Concentrations of ozone higher 
than the WHO and USEPA accepted limits have been 
reported in cities such as Baghdad (Kanbour and 
others 1987), Bahrain (Bahrain Environmental 
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Protection Committee 1995) and Dubai (Dubai 
Municipality Health Department 1993). 

Seasonal dust storms also degrade the 
environment. The presence of suspended particulates 
in the air is a health risk, especially to people with 
asthmatic troubles (Al Awadi 1983). The risk is 
increased by the presence of other particulates 
emitted by industry and vehicles. Concentrations of 
total suspended particulates in severa! major cities 
have been faund to be three times higher than the 
accepted WHO limit (Kanbour and others 1985, 
Environment Protection Department, Kuwait, 1984, 
Ilahrain Environmenlal Protection Committee 1995 
and Dubai Municipality Health Department 1994). 

Vehicles are the major source of air pollution in 
urban areas. Lead additives are still being used in 
petral throughout the region but most urban areas 
report the lead concentration to be within the WHO 
limit (Kanbour and others 1985, JMOH 1996, Dubai 
Municipality Health Department 1994, Vreeland and 
Raveendran 1989) except sometimes during heavy 
traffic congestion (Kanbour and others 1985). 

Most West Asían countries are net energy 
exporters (except far Jordan, Lebanon and the 
National Palestinian Territories) and the petroleum 
and petrochemical industry is expected to grow 
further in the next decade. This need not necessarily 
increase air pollution alarmingly; in fact, it is feasible 
to increase industrial output up to threefold without 
increasing emission loads. A precedent has already 
been set by sorne heavy industries such as the 
Aluminum Bahrain Company (ALBA) which has 
reduced fluoride emissions from its factories by more 

than 98 per cent and suspended particulates by 95 per 
cent (Ameeri 1997). Refineries in Kuwait, Saudí 
Arabia and the United Arab Emirates have pledged to 
reduce sulphur emissions, gas flaring and other 
hydrocarbon releases as part of the drive towards 
efficiency and environmental protection. 

l 'rhan an·a:-:. 

The region is home to a number of pre-industrial 
urban centres including Damascus, Beirut and 
Baghdad, and seaports such as Basra, Aden and 
Jeddah. These areas supported bazaars, quarters far 
handicrafts and industries, and shipyards. Industries 
depended on man and animal power. Most of these 
urban areas were self-sufficient in faod while others 
depended on shipping and ancient caravan routes. 

Urbanization is a consequence of economic growth 
(World Bank 1997), which is also associated with high 
population growth rates as well as industrialization. 
Rapid urbanization can yield important social benefits 
but can also lead to negative environmental 
consequences. 

There are sharp differences in the patterns of 
urban growth between the Mashriq and the Arabian 
Península sub-regions. Urbanization in the Mashriq 
countries occurred as a result of the slow shift of 
population from agriculture to industry and services in 
such well-established urban centres as Damascus and 
Baghdad. Urbanization in the GCC countries was rapid 
and sudden, and occurred within the past four decades 
as GDP and revenues from oil increased. Modern 
urban infrastructures were created featuring new 
municipal and government buildings, new industries, 
and health and educational services. Nomadic 
communities and foreign workers flowed into the new 
urban centres. High rates of urban growth are 
cxpected to continue into the next cenlury. 

In 1950, 23. 7 per cent of the region's population 
(4.7 million) Iived in towns and cities. By 1980, the 
urban population had reached 27.5 million or more 
than 55 per cent of the total population. Average 
annual growth rates were 7.9 per cent (1960-65) and 
6.8 per cent (1975-80), more than double the overall 
population growth rate. By 1995, 66.5 per cent of the 
total population lived in urban areas, and this was 
projected to reach 69.4 per cent by the year 2000. 

Urbanization has been much more rapid in the GCC 
countries where the urban population reached 83.5 per 
cent by 1995 and is expected to exceed 86 per cent by 



the year 2000. Almost all the population in Kuwait (97 
per cent) was urban in 1995; the figures for other 
countries were 90 per cent for Bahrain, 83 per cent for 
Saudi Arabia and 84 per cent for the United Arab 
Emirates (United Nations Population Division 1997). 
However, urbanization in Yemen is still very low; 
hence overall figures for the sub-region are similar to 
those for the Mashriq sub-region (see graph right). 

In the Mashriq sub-region, the Lebanon 
urbanization growth rate was 8.14 per cent during 
1950-55 but it decreased dramatically to 1.18 per cent 
during 1975-80 and to only 0.3 per cent during 
1985-90, reflecting the effects of the protracted 
Lebanese war and political instability. In other 
countries, urbanization matched their slow but steady 
economic growth. The urban population in Iraq 
increased from 35.1 per cent in 1950 to 74.5 per cent 
in 1995. In Syria, the comparable figures are 30.6 per 
cent in 1950 and 52.2 per cent in 1995 (United Nations 
Population Division 1997). 

In many countries, much urban growth has been 
concentrated in the one or two cities where new 
investment, employment opportunities, industries, 
government jobs, education and health services were 
concentrated. In 1960, only one city in the region had a 
population of more than 750 000 inhabitants. By 1990, 
seven cities had at least this number (United Nations 
Population Division 1997). In 1995, five cities had 
populations of more than one million (World Bank 1997). 

In most cities, especially in the oil-producing 
countries, there has been strict land-use planning and 
zoning. However, this has not always prevented 
chaotic physical growth. It is now the norm to find 
residential zones next to industrial sites, and 
industries enveloped by housing estates, with all the 
potential risks this implies for human health and 
safety. Throughout the region, cities have encroached 
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onto agricultura! land, where the urban fringes and 
peripheries grow faster than the cities themselves. 
Spontaneous or squatter settlements tend to grow in 
the poorest parts of urban areas where local 
governments are short of the resources needed to 
provide basic services such as road networks, health 
care, sanitation and wastewater treatment plants. 

Cities consume natural resources from both near 
and distant sources. In doing so they generate large 
amounts of waste that are disposed of within and 
outside the urban areas, causing widespread 
environmental problems. Estimated municipal waste 
generation increased from 4.5 million to~mes per year 
in 1970 to 25 million tonnes in 1995. In the GCC 
countries, urban waste generation ranges from 430 kg 
per capita per year in Qatar to 750 in Dubai (United 
Arab Emirates), while in the Mashriq sub-region these 
figures are 185 kg per capita per year in Syria and 285 
in Iraq (Kanbour 1997). 

In sorne countries up to 50 per cent of the waste 

S02 NOX suspended particu/ates co hydrocarbons 

(1 000 tonneslyea1, with percentages in parentheses) 

Power generation 1 600 (39) 1 000 (34) 200 (17) 150 (<l) 50 (<1) 

lndustry 2 000 (49) 780 (26) 770(65) 60 (<1) 330 (10) 

Road transport 200 (5) 1 100 (37) 120 (10) 16 000 (>90) 3 000 (>80) 

Residential 300 (7) 100 (<5) 100 (8) 20 (<1) 10 (<1) 

Note: figures include the lslamic Republic of lran Source: World Bank 1994 
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generated is left uncollected. With extremely warm 
temperatures, uncollected waste tends to decompose 
rapidly, causing serious health risks and an unpleasant 
nuisance. Another problem is the method of disposal. 
Severa! urban areas still dispose of their waste by 
open dumping and burning, causing potential water 
and air pollution. In sorne GCC countries, however, 
waste collection and disposal are highly efficient. 
Sanitary landfills are widely used. The high content of 
organic matter in waste has received sorne interest 

Solid waste productlon, wastewater treated 
and garbage collection 

so/id waste wastewater ho11sehofds 
per capita treated with garbage 
(kg/year) (%) coflection (%) 

Amman 220 51 100 
Dubai 840 100 100 
Sana'a 290 51 10 

By comparison: 
Toronto 511 100 100 

Source: Habita! 1997 

from municipal governments. Severa! composting 
plants are already in operation, producing organic 
manure and soil conditioners (Kanbour 1997). 

While industrial growth is vital for economic 
development, it has also been a major cause of 
environmental problems. Nor are all of these problems 
due to modern industry. Many of the craft industries 
(such as tanneries and textiles) that are dispersed 
around and in cities use old and polluting technologies. 
Most industrial activities are still characterized by lack 
of pollution control and the absence of cleaner 
production technologies. In Syria, for example, 
industrial waste treatment plants are poorly managed 
and maintained, and are often not compatible with the 
production processes. In Lebanon, Syria and Jordan 
industrial activities suffer from inadequate 
infrastructure, especially for wastewater disposal. 

To reduce their reliance on oil revenues, many 
countries have now embarked on programmes of 
industrial diversification. Multinational companies 
have invested in the development of petrochemical 
complexes, fertilizer plants, refineries and chemical 
plants. These industrial activities are major generators 
of hazardous waste. Other hazardous wastes are 
generated by small and medium-sized industries such 

as electroplating, tanneries, workshops and garages. A 
small amount of hazardous waste is also generated by 
hospitals, research laboratories and transport services. 

There are no reliable data on the amount of 
hazardous waste produced in the region as a whole but 
sorne countries do report their hazardous waste 
inventaries and it is possible to use this information to 
estímate the hazardous wastes of non-reporting 
countries using GDP as an indicator (World Bank 
1989). The results obtained suggest that during 
1990-95 there was an increase of 70 000 tonnes a year 
of hazardous waste in the region as a whole (Kanbour 
1998). However, the most alarming result is obtained 
when per capita generation of hazardous waste is 
calculated using officially reported data. These results 
show that the per capita generation of hazardous 
waste in the non-oil producing country of Jordan is 
clase to that of the United States, which is in the 
range of 16-28 kg/year. On the other hand, the oil
producing countries generate from 2-8 times more 
hazardous waste per capita than does the United 
States (Kanbour 1998). Only a few countries have 
built facilities for disposal of hazardous wastes, and 
these are generally inadequate to handle the large 
amount of waste produced. The problem requires 
urgent solutions. 

A survey of obsolete and banned pesticides in the 
countries of Africa and the Middle East has recently 
been carried out by FAO. It found that more than 
1 UUU tonnes of deteriorated and obsolete pesticides 
had been disposed of in five countries of West Asia in 
abandoned areas orinan unsafe manner (FAO 1997b). 

Conclusion : 

The region is facing a number of majar environmental 
issues. The degradation of water and land resources is 
thc most prcssing. Dcgradation of thc marine and 
coastal environment, loss of biodiversity, industrial 
pollution and management of hazardous wastes also 
threaten socio-economic development in the region. 

1 

Marine resources have been affected negatively by 
overfishing, pollution and habitat destruction. There is 
therefore an urgent need to protect coastal zones. 
Urbanization, industrialization, population growth, 
abuse of agrochemicals, uncontrolled fishing and 
hunting are expected to put more pressure on fragile 
ecosystems and threaten endemic species. Despite 
afforestation and reforestation activities, forest 
degradation is a continuing problem. Air pollution is a 



problem in urban areas and nearby industrial sites. 
Water resources, particularly in the Arabian 

Península, are in a critical condition because the 
volumes of groundwater withdrawn far exceed the 
recharge rate. Mismanagement of land resources; 
periodic droughts, overgrazing, desertification, 
intensification of agriculture, the wasteful use of 
irrigation water and uncontrolled urbanization have all 

WEST ASIA 

contributed to land degradation. 
The impending water crisis requires a new 

strategy to alleviate the impact of development 
activities on freshwater resources and to identify 
means of reconciling competing demands for water 
among stakeholders. These issues are dealt with in 
more detail on page 356. 
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The Polar 
Regions 

KEY FACTS 

The once-pristine polar environments are becoming 
contaminated. They are also exposed to high levels of 
ultraviolet radiation, and their ice caps, shelves and glaciers 
are melting as a result of global warming. 

• Polar regions actas sinks for contaminants such as 
persisten! organic pollutants, heavy metals and radioactivity 
which threaten the health of Arctic inhabitants because of 
bioaccumulation in food chains. 

• Sorne of the highest values of cadmium ever recorded in 
birds have been found in ptarmigan from northern Norway 
and the Yukon Territory in Ganada. 

• Norwegian domestic reindeer increased threefold 
between 1950 and 1989, during which time the lichen 
cover was grazed to exhaustion over an area of several 
thousand square kilometres. 

• The Arctic ecosystem has a narrow window of growth 
determined by snow cover and availability of daylight. 
Changes to this window can have profound consequences. 

• Levels of technetium 99 in sorne brown algae in Norway 
increased by a factor of five from 1996 to 1997 as a result 
of discharges from the Sellafield reprocessing plant. 

• Many sub-Antarctic islands bear the distinctive imprint 
of human modification, particularly through the deliberate 
introduction of animal pests and predators. 

• Conservative estimates put the annual albatross 
mortality irom fishing in the Southern Ocean at 44 000; 
similar problems exist in the Arctic. 

• The reported legal catch of Patagonian toothfish in the 
Antarctic was 10 245 tonnes whereas the illegal catch was 
estimated at more than 100 000 tonnes in the lndian Ocean 
sector of the Southern Ocean alone. 

The Arctic and Antarctic are Iiterally poles apart. 
While they share sorne characteristics, such as high 
latitude, cold and remoteness, they also exhibit 
significant differences. The Arctic is dominated by a 
large deep central ocean surrounded by land masses. 
The Antarctic is a large, partially ice-covered land 
mass surrounded by ocean. The two areas are covered 
separately in this section, except in discussions of 
ozone and polar sea ice (see pages 177 and 178). 

Thc Arctic and Antarctic regions, as defined in this 
publication, are shown in the maps opposite. The 
Arctic corresponds to the Arctic area internationally 
accepted through the Arctic Council's Arctic 
Monitoring and Assessment Programme (AMAP). For 
the Antarctic, the Polar Front or Antarctic 
Convergence provides an oceanographically- and 
biologically-useful natural boundary. The Antarctic is 
thus defined as the ,ire;i south of the Antarctic 
Convergence, unless otherwise specified. 

The polar areas play a significant role in the 
dynamics that affect the global environment and are a 
good indicator of global change, particularly climate 
change, although more research is required to 
understand fully the processes involved and their 
effects (AMAP 1997). The consequences of an 
increase in global temperatures and local changes in 
precipitation and snow cover are not fully understood, 
but could be leading to the melting of polar ice caps, 
ice shelves and glaciers, the retreat of sea ice, sea
level rise, thawing of permafrost resulting in increases 
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in the emissions of greenhouse gases such as methane 
and carbon dioxide to the atmosphere, and changes to 
the radiation balance. In the Arctic, while 
temperatures have increased in sorne areas (such as 
central Siberia and western Canada), in others (such 
as Greenland) they have decreased (Chapman and 
Walsh 1993). 

Both the Arctic and Antarctic are valued for their 
relatively clean environments. Polar biota have adapted 
to the extreme conditions found there, characterized 

Stratospheric ozone depletion over polar areas 

Ozone depletion is much more severe in polar areas !han 
nearer the equator. Over the poles it is manifested by both a 
general lowering of total ozone amounts and the 
development of 'holes' in the stratospheric ozone !ayer. 

Until now, the Arctic ozone reduction has been significantly 
weaker than that of the Antarctic. This may be due to the 
fact that mean winter temperatures in the Arctic are higher 
!han in the Antarctic, the abundance of polar stratospheric 
clouds is lower, and the vortex is more variable and breaks 
down earlier in the winter than in the Southern Hemisphere. 
Whilst a large, distinct and persistent hole appears in the 
Antarctic ozone !ayer every spring, Arctic ozone depletion is 
characterized by the development of smaller holes, generally 
up to a few hundred kilometres in diameter, which las! only 
a few days (AMAP 1997). As the latter are neveras severe 
as those in the Antarctic, there is still disagreement on 
whether the Arctic version should be termed holes al ali. The 
loss of ozone over the South Pole is due mainly to chemical 
reactions that take place inside the Antarctic polar vortex. 
Chemical destruction of ozone also occurs over the Arctic 
during winter and spring. In addition, Arctic ozone lows 

The Antarctic 

South 
America 

THE POLAR REGIONS 

New 
Zealand 

Source: ICAIR, Christchurch, New Zealand 

by large variations in temperature and light, and the 
effects of snow and ice. These adaptations have made 
sorne plants and animals more sensitive to human 
impacts on the environment. Both polar areas are 
affected by events that occur outside the region. In 
particular, they act as sinks for a variety of 
contaminants originating from more temperate 
latitudes, including persistent organic pollutants 
(POPs), heavy metals, radioactivity and acidifying 
substances. There is growing concern that sorne of 

occur outside the polar vortex as a result of influxes of low
ozone air from middle latitudes. 

As mentioned in GE0-1, the Arctic winter of 1994-95 
was exceptionally cold, and ozone concentrations were 
20---30 per cent below normal. Total ozone deficiencies 
deduced from observations by the Scientific Assessment 
Panel of the Montreal Protocol were 10-12 per cent lower 
over Europe than in the mid-l 970s, about 5-1 O per cent 
lower over North America, and as much as 35 per cent 
lower over Siberia. The 1995-96 winter was also extremely 
cold, with ozone losses of up to 40 per cent (WMO and 
others 1998). 

The Antarctic ozone hole is formed when there is a sharp 
decline in total ozone over most of Antarctica during the 
Southern Hemisphere spring. A seasonal hale has developed 
every year since its advent in !he late 1970s, with strong 
occurrences in 1992, 1993, 1996 and 1997. In 1998, the 
maximum area of the ozone hale was more than 26 million 
km2 and it covered sorne populated areas of the Southern 
Hemisphere (WMO 1998). 
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Antamtlc sea ice under¡oes an annuel change in area from 
around 4 mllllon km2 in late summer to 19 million km2 in 
late winter (Allison 1997). The Arctic's sea ice varies from 
9 million km2 at its minlmum around September to around 
15 mitlion km2 between March and May (Gloersen and • 
others 1992). This ice, and associated snow cover, play an 
important role in the global climate, with high ice albedo 
limiting surface absorption of solar radiation and extensive 
ice cover impeding ocean-atmosphere interaction. 

Antarctic pack ice is significantly more mobile than ice in 
the central Arctic (Kottmeier and others 1992, Worby and 
others 1997). Consequently, there is generally more open 
water within the Antarctic pack, much of the ice is created 
by rapid growth and it is considerably thinner than in !he 
Arctic (Allison 1997). 

Climate change could have a considerable impact on sea 
ice in the Southern Ocean (Murphy and Mitchell 1995, 
Gordon and O'Farrell 1997). In turn, changes in the 
characteristics and extent of Antarctic sea ice will affect the 
vertical structure of the Southern Ocean. These oceanic 
variations are likely to be felt widely around the globe 
because the Southern Ocean, as the unifying link for 
exchanges of water masses at all depths between the 
world's majar ocean basins, transmits climate anomalies 
around the globe (White and Peterson 1996). 

Satellite observations of sea ice extent during 1978-95 
suggest that, while there has been little change in the 
Antarctic, there has been a reduction in !he extent of Arctic 

these contaminants pose a serious health hazard to 
some Arctic inhabitants, because of their 
bioaccumulation and biomagnification in terrestrial and 
aquatic food chains. Ecosystems may also be at risk 
from increased levels of UV-B resulting from 
stratospheric ozone depletion. 

Overharvesting of commercially valuable marine 
species from relatively short food chains which have 
few species is a major ecological concern in both the 
Southern Ocean and the Arctic shelf seas. In the 
Arctic, these activities threaten the livelihood of a 
number of indigenous groups which traditionally 
support themselves from the sea. Severa! migratory 
bird species spend a significant period of each year in 
the Arctic, often using the region as a breeding and 
hatching ground. These species are particularly 
vulnerable to the effects of environmental 
contamination. Commercial forestry has fragmented 
and depleted boreal forests , especially in northern 
Russia and Fennoscandia (the term used to define an 
area including Scandinavia, Finland and adjacent areas 
of northwest Russia). Pressure is moving northwards, 

sea ice of about 4.5 per cent (B]flr¡o and others 1997). This 
difference between Arctic and Antan:tic sea ice change is 
consistent with global ciimllte model experiments simulating 
Mure conditions under a gradual increase in atmospheric 
C02 (Stouffer and others 1989, Murphy and Mitchell 1995, 
Gordon and O'Farrell 1997, and Manabe and others 1992). 

The extent of Antarctic sea ice over the past 60 or so 
years has recently been evaluated using Southem Ocean 
whaling records extending back to 1931 (de la Mare 1997) 
From October to April, the Antarctic sea ice edge moved 
southwards by 2 .8º of latitude between the mid-1950s and 
the early 1970s. This suggests a decline in the sea ice 
cover of almost 25 per cent. Other observations during this 
period also support a decline. 

General circulation models (GCMs) have been used to 
simulate the influence of a doubled atmospheric C02 level 
(considered possible in the next century) on polar sea ice 
and snow cover (Connolley and Cattle 1994, Tzeng and 
others 1994, and Krinner and others 1997). These models 
indicate no significan! changes far the next two decades but 
significan! reductions in both sea ice thickness and extent 
thereafter (Hunt and others 1995). Given doubled levels of 
C02, reductions in Antarctic sea ice cover are variously 
predicted to be around 25 per cent (Gordon and O'Farrell 
1997) or almost 100 per cent (Murphy 1995, Murphy and 
Mitchell 1995). The greenhouse-induced temperature 
changes projected by GCMs are largest in the polar regions. 

threatening the biodiversity of the timberline 
ecosystem. 

Further environmental damage in the Arctic is 
attributable to natural resource extraction and 
processing. Industrial processing is causing severe 
local contamination, particularly in parts of the 
Russian Arctic. Local contamination is also caused by 
sorne mining activities. The Arctic contains sorne of 
the world's largest oil and gas reserves. Causes of 
existing and potential damage to the environment 
include localized leakage and blow-outs, tanker spills 
and pipeline leakages. The issue of Antarctic oil spills 
(for cxample, the Bahia Paraíso spill of 1989) is also of 
concern, since ships are used to bring fue! to Antarctic 
stations; 73 oíl spills in excess of 200 litres were 
reported by 17 of the 29 National Antarctic 
Programmes for the period 1988-98 (COMNAP 1999). 
An additional threat to the Arctic coastal and marine 
environment is the development of shipping routes 
anci, in particular, reccnt work to open up the northcrn 
sea mute across the northern coasts of Norway and 
the Russian Federation. 



The Arctic 
Soci,tl and t•co1wmic background 

The Arctic is rich in natural resources. For severa! 
millennia, it has been home to people hunting off the 
land and ocean. The Inuit have lived and travelled 
throughout the Arctic far more than 5 000 years 
(Lynge 1993). Non-indigenous interest in the Arctic 
began in the 1500s with the search far shorter and 
faster shipping routes through the northeast and 
northwest passages. Although disputed by sorne, it is 
believed that the the American Robert Peary was the 
first non-indigenous person to reach the North Pole, in 
1909. 

During the 1950s and 1960s, the Cold War 
dominated the region. By the late 1970s, the Arctic 
Ocean was one of the majar regions in the confljct 
between the superpowers. Security concerns 
dominated. Economic activities also had their geo
strategic component in oil, gas and mineral exploration 
and exploitation. In the late 1980s, the Cold War carne 
to an end and a new openness and cooperation began 
(CIA 1978, Samson 1997). 

Large numbers of immigrants have moved into the 
north. This has taken place over thousands of years in 
the European and Russian Arctic but only over the 
past 100 years in the North American Arctic, 
(Dallmann 1997, Samson 1997). There are now 
approximately 3.5 million people in the Arctic, with 
the indigenous population ranging from 80 per cent in 
Greenland to 15 per cent in Arctic Norway and as 
little as 3-4 per cent in Arctic Russia (AMAP 1998). 
The region is generally sparsely populated with large 
distances between population centres. Settlements 
range from a few large, industrialized cities to small 
nomadic communities fallowing a traditional lifestyle. 
The extremes have different relationships with the 
environment, demonstrated by strong contrasts 
between their impacts on, and how they are affected 
by, the environment. Increasing activity in farestry, 
mineral resource extraction and tourism contríbute 
significantly to the incomes of northern residents. 

On a political leve!, the end to the Cold War brought 
a thaw in international relatíons which has had a 
profaund effect on the Arctic (0streng 1997). The 
region has emerged as an area of environmental 
cooperation involvíng ali Arctic nations (see Chapter 3). 

Sub-regional trends are important far the future. 

THE POLAR REGIONS 

Alaska is rich in natural resources and the economic 
pressures to develop these resources put pressures on 
the environment. Oil and gas production is a large 
concern, with work in the Prudhoe Bay oil field being 
the most significant. The extension of this production 
area east into the Arctic National Wildlife Refuge is 
being debated at the highest politícal leve! with 
much pressure from local groups concerned with 
indigenous peoples issues and conserving the 
environment. The outcome will have majar 
consequences far the local and national economy, the 
livelihood of local people, and local flora and fauna. 

A significant issue affecting northern Canada is the 
April 1999 creation of the new territory of Nunavut, 
which means 'our land' in the Inuit language. This 
new territory includes the central and eastern 
portions of the existing Northwest Territories which 
are traditional lands of the Inuit, who comprise 80 per 
cent of the population in the regían. The creation of 
Nunavut, with its new government, will give residents 
control over their education, health, social and other 
services. 

There has also been a move towards regionalism 
and away from central 'southern' government rule in 
Fennoscandia. The Barents Council was created in 

179 

Total and 
lndigenous 

populations in 
the Arctic. Sorne 

3.5 million 
people now 
lnhabit the 

region 

number of inhabitants 
lndigenous populations in the Arctic 

Source: AMAP 1998 

Greenland 
55419 

"11 

Alaska 
(Unlted States) 

d81 054 

lceland 
266 783 -• Faeroe 

lslands 
43 700 

_,, 

Norway 
379 461 

Russia 
1999711 

,2 000 000 

-500 000 
- 300 000 
- 150 000 

-- 50 000 

indigenous population 

non-indigenous population -



THF. STAT E OF THE ENVIRONMENT 

1993 and given wide powers. A Saami Parliament has 
been created in Norway. 

A majar new trend in Greenland is the exploration 
far oil and gas. The Norwegian oil company SMoil is 
beginning exploration on the west coast of Greenland. 
The local Home Rule Government exercises control 
over mineral and petroleum activities. However, the 
extent to which these resources are exploited will 
have a significant impact on both the environment and 
the local economy. 

The Russian economy has been in a state of 
transition since the late 1980s, with the northern 
areas particularly affected. Environmental conditions 
in the Russian Arctic are of concern. The greatest 
potential threats from radioactive contamination stem 
primarily from Russian sources. Accidental releases 
from power plants, stored nuclear waste and poorly 
maintained military facilities pose the worst threats. 
The Russian Federation also has large potential oil all([ 
gas reserves, particularly in the Barents Sea Region. 
The exploitation of these resources will be mainly 
driven by economic factors. The involvement of non
Russian companies is expected to increase once 
confidence grows in the political stability of the 
country but these activities will also increase the 

The Arctíc Monitoring and Assessment Programme (AMAP), established in 1991 to 
implement part of the Arctic Environmental Protection Strategy (1997), was 
responsible for preparing an assessment of the state of the Arctic environment with 
respect to pollution issues. Between 1991 and 1996, AMAP designed and 
implemented a monitoring programme, largely based on adaptation of ongoing 
national and international activities. Approximately 400 programmes and projects 
delivered data to the AMAP assessment. The assessment was produced by 
scientists and experts from the eight Arctic countries, observing countries and 
organizations, and representatives of indigenous peoples of the North. 

The results of the AMAP assessment are published in two complementary reports 
Arctic Pollution lssues: A State of the Arctic Environment Report (AMAP 1997) is 
a com;ise presentation of the results of the AMAP assessment, including 
recornmendations for actions to be taken. Specifically addressed to the Ministers. 
this report was presented ata Ministerial Conference in Alta , Norway, in June 
1997 The AMAP Assessment Report: Arctic Pollution lssues (AMAP 1998) is a 
more detailed and fully referenced documentation of the scientific background to 
the AMAP assessment 

The AMAP assessment is a compi1at1on of current knowledge about the Arctic 
region, an evaluat1on of this information, and a statement ol the prevailing 
,~onditions in the area The assessment was prepared in a systematic and uniform 
manner to prov1de a means lar 1nter-co111parisons of regional environmental 
conditions and lar assessing the nature and extent al anthropogenic influences on 
larger (global) scales. 

Further information about AMAP and its assessments can be lound via the AMAP web site 
(http://www.grida.no/amap) 

Most indigenous peoples favour a move to self-govemance. 
The current level of self-govemance varies. Greenland, with 
its Home Rule Govemment, the formation of the new 
territory of Nunavut in Canada and the Norwegian Saami 
Parliament are the most advanced examples. In the Russian 
Federation, the Russian Association of lndigenous Peoples of 
the North, Far East and Siberia is working to link 30 
indigenous minority groups and present a united voice to 
official, Moscow-led, governance NGOs are connecting 
indigenous peoples across national boundaries. The lnuit 
Circumpolar Conference and the Saami Council are prime 
examples. The Arctic Council, the inter-governmental 
process towards sustainable development in the Arctic, has 
established an lndigenous Peoples Secretaria! to support 
and coordinate the activities of the indigenous permanent 
participants to the process. 

Source: AMAP 1997 

threat from accidental releases, particularly from 
pipelines and shipping transport. 

The Arctic terrestrial environment is affected by 
severa! factors, including direct impacts from 
development, pollution from local and distant sources, 
commercial farestry and grazing. This section facuses 
on three key issues: poilution, grazing and lourisrn. 

Pollution 
Radioactivity. Military activities and the testing of 
nuclear weapons have been a major source of 
radioactive contamination of the Arctic. Most 
atmospheric testing was carried out befare 1962, with 
the Russian island of Novaya Zemlya being the major 
Arctic testing site. Fallout levels peaked in the 1960s 
and testing stopped in 1980. 

Radionuclides on moss and lichen can reach 
humans lhrough a simple three-member faod chain 
with caribou in the middle. Radionuclides can also 
concentrate in mushrooms and berries. Ali 
thesc foods are part of the traditional cliet. Their 
contamination not only affects people's nutrition but 
also their cultural iclentity. Radionuclide doses are 
gcnerally higher far Arctic indigenous pcop!es living 
on traditional foods than for people furthe1 south. 
AMAP has calculated that radionuclide contamimition 
from nuclear weapons testing has resulted in 
approximately 750 additional fatal cases of cancer in 
the Arctic (AMAP 1997). 

The accident at the Chernoby! nuclear power 



station in 1986 particularly affected Fennoscandia and 
northwestern Russia. The initial threat was through 
the contamination of milk by iodine 131. This was 
quickly replaced by the threat from caesium 137 with 
its longer-term contamination of berries, mushrooms 
and animals grazing on lichen and moss. After the 
accident, indigenous people in sorne parts of the Arctic 
had significantly increased radioactive levels (AMAP 
1998). 

Significant levels of the naturally-occurring 
radioactive isotopes polonium 210 and lead 210 exist 
in northern Canada and Alaska. These isotopes settle 
on vegetation, such as lichens, which are consumed by 
caribou. Levels in caribou are higher than in other 
mammals in the northern Canadian environment 
(Indian and Northern Affairs 1997a). 

Persistent Organic Pollutants (POPs) are a group of 
chemicals that can travel long distances and resist 
degradation in the environment. They can be passed 
through the food web and thereby accumulate in 
animals. POPs have been in use since the 1950s when 
substances such as dichlorodiphenyl trichlorethane 
(DDT) appeared on the market. Circumpolar countries 
have banned the use of many of the more toxic 
pesticides. The appearance of these chemicals thus 
indicates transport by long-range pathways - pathways 
that concentrate POPs in particular areas, sometimes 
those of high biological productivity. Polychlorinated 
biphenyl (PCB) and DDT levels appear high around 
Svalbard, in the southern Barents Sea, and in eastern 
Greenland. Canada has higher levels of the pesticide 
lindane, and other forms of hexachlorocyclohexane 
(HCH). 

Heavy metals. Sorne of the highest values of cadmium 
ever recorded in birds have been found in the livers of 
willow and rock ptarmigan from northern Norway and 
the Yukon Territory in Canada. These levels may 
reflect local geological conditions, although the 
reasons are not fully understood. Effects on the birds 
have not been studied but it is believed that 
concentrations can exceed values known to cause 
kidney damage. The same geographic variations are 
seen in kidney concentrations of reindeer and caribou. 
The main source of heavy metals for land mammals 
and birds is the food they eat (AMAP 1997). 

Oil pollution has existed for the past 20 or 30 years 
and the threat is increasing for a number of reasons. 

THE POLAR REGIONS 

First, exploration is on the increase and 
is taking oíl companies into more remote 
areas. Secondly, the infrastructure in 
northwestern Russia is old. Large 
quantities of oíl are transported through 
thousands of kilometres of pipeline over 
western Siberia. Many of these pipelines 
are in poor condition and leaks frequently 
occur. There were 103 major pipeline 
failures in the Russian Federation 
between 1991 and 1993 (AMAP 1997). In 1994 there 
was a major spill in the Komi Republic of Russia when 
thousands of cubic metres of crude oil reached 
watercourses due to the failure of dams being used to 
contain chronic pipeline leakages. Two major pipelines 
exist in Canada and Alaska, the Norman Wells pipeline 
and the Trans-Alaska pipeline. These pipelines are 
generally maintained to a higher standard. 

The Arctic environment is more vulnerable to oil 
pollution than more temperate regions because oil 
breaks down more slowly under cold and dark 
conditions. Ecosystem recovery from the effects of oil 
pollution also takes longer. Oil pollution is also a 
threat to the marine environment. 

H1Jman health concerns 

Sorne of the highest 
values of cadmium 
ever recorded in 
birds have been 
found in the livers 
of willow and rock 
pta rm iga n from 
northern Norway 
and the Yukon 
Territory in Canada 

Many Arctíc species accummulate fatty tíssue as an adaptation to the cold. This 
increased fat content enhances the biomagnification of contaminants. The 
traditional diets of sorne indigenous peoples are concentrated on such fat
accumulating species, making them more vulnerable than consumers from lower 
latitudes.' 

The nutritional benefits of these foods are still thought to outweigh the risks of 
consuming them. There is no conclusive evidence that current contaminan! levels in 
these foods have effects on Arctic adults but effects on the unborn and new-born 
are of concern. Methyl mercury and several persisten! organics are at levels in 
some mothers' blood which, if found in children, could be potentially detrimental to 
health through developmental effects. Some of these contaminants are able to cross 
the placental barrier. Levels of sorne of these contaminants are on average 2-10 
times higher in the Arctic than in non-Arctic areas of Arctic nations. Health 
concerns also include reproductive impacts and effects on the immune system. In 
sorne areas, dietary advice is needed where levels of toxpahene, PCBs and 
chlordane exceed tolerable daily intakes (AMAP 1997). 

These concerns apply to groups with dietary habits that concentrate on the 
consumption of predatory marine and terrestrial mammals. This differs trom more 
southern regions of the world where diet is based more on agricultura! products 
including animals grown far comparatively short periods, specifically far human 
consumption. Mammals found in the Arctic are often older and therefore more 
susceptible to the bioaccumulation of contaminants. 

Acidification. Whilst acidification has affected parts of 
the Arctic for much of the 20th century, the problem 
did not receive adequate attention until the 1960s. 
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The most important substances are oxides of sulphur 
which form when sulphide ores are smelted or fossil 
fuels burnt. At present, acidification is mainly a local 
problem, notably around the nickel-copper smelting 
plants on the Kola Peninsula of northwestern Russia, 
and at Norilsk in central Siberia where trees, dwarf 
shrubs and lichens have been severely affected. Other 
areas of the Arctic are sensitive to acidification, and 
continue to receive low levels of acidifying substances 
as a result of long-range transport from sources to the 
south. However, no effects have yet been observed in 
these areas (AMAP 1998). 

Grazing 
Reindeer husbandry is an important economic activity 
that is affecting the vegetation cover in northern 
Fennoscandia. In Sweden and Norway it is a central 
part of the Saami culture. In Finland, reindeer 
husbandry is also practised by more traditional 
southern farmers. Norwegian domestic reindeer 
increased almost threefold between 1950 and 1989 
during which time the lichen cover in the north of 
Norway was grazed to exhaustion over an area of 
severa! thousand square kilometres. A similar problem 
exists in northern Finland (EEA 1996, Nordic Council 
of Ministers 1996). One of the main causes of this 
problem is that reindeer are individually owned but 
the grazing land is common property. This means that 
reindeer herders have no incentive to reduce numbers 
because if they do then their neighbours will benefit 
from the extra land to graze upon. One recent, 
successful change in policy has seen herders paid by 
weight rather than by head of animal. 

Iceland's most serious environmental problem is 
probably erosion of its loose volcanic soils as a result 
of overgrazing (Nordic Council of Ministers 1996). 

Tourism 
Tourism is a recent development for the Arctic. There 
were nearly one million Arctic tourists annually in the 
early 1990s (see table). Tourism is most threatening in 
Scandinavia and Svalbard, where large numbers of 
people need travel only short distances to easily 
accessible places. Physical disturbance and noise effects 
from tourism are apparent in ali Arctic countries. 
Garbage is a related problem. In the Canadian Arctic, 
the number of visitors to remote Arctic ecosystems is 
increasing rapidly and there is little understanding of 
environmental damage thresholds. Cruise ships are able 
to bring people into areas which were previously 

Tourlsm in the Arctic, early 1990s 

area 

Arctic Alaska 
Yukon (Canada) 
Northwest Territories (Canada) 
Greenland 
lceland 
Northern Scandinavia 
Svalbard 
Russian Federation (estimate) 

number of tourists 

25 000 
177 000 
48 000 

6 000 
129 000 
500 000 
35 000 

a few tens of thousands 

Source, http://www.ngo.grida.no/wwfap/tourism/touristmap.htn 

unspoilt by humans. On the positive side, ecotourism, 
when well planned, can help to preserve Arctic 
environments. An initiative led by the World Wide Fund 
for Nature has come sorne way in developing Arctic 
tourism guidelines (WWF 1997). 

Forests 

The development of infrastructure to support the 
extraction of natural resources has grown steadily 
over the past 100 years, leading to the fragmentation 
of vulnerable habitats. Commercial forestry is carried 
out in the boreal forests of northern Fennoscandia, 
northwest Russia, Siberia and Alaska. Pressures are 
increasing to harvest timber for pulp, paper and wood 
products. Once boreal forests are cut, they can 
rcgcncratc only slowly bccausc of the harsh climate. A 
considerable amount of commercial cutting occurs at 
the treeline, an important transition zone between the 
northern boreal forests and the treeless tundra. This 
zone varíes in width and latitude around the globe. 

Logging activities began as far back as the 1500s 
but it was not until the beginning of this century that 
the wood-processing industry, with its ability to use 
more of the available forest materials, started to 
devastate large tracts of forest. The technique of clear 
cutting was used, often with subsequent planting of 
foreign species. This has had a severe effect on the 
biodiversity of forest ecosystems. Few areas of virgin 
forest still exist, and those that do are amongst the 
few areas remaining globally. At the same time, 
infrastructure developed to meet the increase in forest 
felling and tourism over the past century has caused 
fragmentation of the forest ecosystem. 

In addition to their use as a commercial resource, 
forests are important as wintering grounds to reindeer 
herders in northern Fennoscandia. In Iceland, large 



areas have been cleared and used as pasture land or 
for urban development. Sorne reforestation is now 
occurring in these areas though alíen species are often 
introduced. Other local issues of concern include 
damage from smelting (see map) and overgrazing. 

The prognosis for the future is mixed. In sorne 
commercial forestry areas, new and innovative 
management regimes are being implemented to allow 
sustainable exploitation of the natural forest systems. 
Large areas in the north of Sweden and Finland have 
been given national park or nature reserve status to 
protect against deforestation. As yet this has not been 
duplicated in Norway or the Russian Federation. In 
Fennoscandia, commercial forestry and infrastructure 
development are moving northwards and extending the 
area of habitat fragmentation. Timberline forests, 
known as shelter forests in Fennoscandia, need special 
management. 

Biodiversity 

Human activities have reduced the area of pristine 
landscape or wilderness in the Arctic. The eight Arctic 
countries of the Arctic Council have made a pledge, 
through the programme for the Conservation of Arctic 
Flora and Fauna (CAFF), to protect a mínimum of 12 
per cent of each Arctic ecozone (CAFF 1996). The 
recent status is shown in the table below. Although 
these figures show a positive trend, it is unclear how 
representative, or effective, the protected areas are of 
the variety of ecozones present in the Arctic. 

Hundreds of species are endemic to the Arctic. 
Many of these show genetic uniqueness, a large 
proportion are migratory, and they are often found 
concentrated in restricted areas such as marginal ice 
edges and terrestrial migration corridors. 

The Iimited numbers of plants, animals and micro
organisms living in the Arctic are subject to majar 
climatic variations over very small distances; for 
example, raised beach ridges are subject to drought, 
frost heave and large temperature fluctuations. On a 
much larger scale, there have been majar temperature 
variations over time; for example, ice-free areas with 
vegetation existed in isolated areas in Alaska, Norway 
and Novaya Zemlya 10 000-40 000 years ago. 

There is evidence, at least for plants, that climatic 
variations have resulted in significant genetic variation 
within species. This is obvious in the coexistence of 
tufted and prostrate forms of purple saxifrage (Saxifraga 
oppositifolia) on Svalbard, distinct locally-adapted 
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populations of mountain avens (Dryas octopetela) in 
fellfield and snow-bed communities, and the highly 
variable bitterworts (Draba species). These ecotypic 
variations have long-term survival value, equipping the 
species to withstand oscillating climatic conditions. 

Recent application of molecular techniques has 
shown that high genetic diversity exists within sorne 

,- Protected areas, 1997 

number size (km2) total total 
established established number size (km2) 

in 1996-97 in.-1 996-97 

Canada 2 27 815 48 462 674 

Finland 52 25 905 

Greenland/ 14 993 023 
Denmark 

lceland 5 26 12 165 

Norway 38 41 637 

Russian Federation 5 76 157 31 313 818 

Sweden 725 44 20 348 

United States 41 331 425 
(Alaska) 

Source: CAFF 1997a 
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species and other evidence indicates that there has been 
significant gene flow between populations, both locally 
and over large distances. It is highly probable that the 
hctcrogeneity of sites and po¡.¡ulalions in the Arctic, 
coupled with the long history of climatic variation at 
high latitudes, means that the present day flora of the 
Arctic has the necessary resilience to accommodate 
substantial and even rapid changes without loss of 
species (Abbott and others 1995). Similar genetic 
diversity probably occurs within animal and microbial 
species, providing what might be considered as 'pre
adapMion ' to climate change (Crawford 1995). 

Whilst the levels of human impact on Arctic 
ecosystems and biological diversity appear to be 
relatively low compared with more temperate and 
tropical areas, these can have a greater effect on what 
are relatively simple systems. Arctic biodiversity is 
threatened from both direct and indirect human 
activities in and outside the region. Habitat 
fragmentation ancl disturbance of species and habitats 
are being caused by various forms of pollution, 
tourism, natural resource extraction, overharvesting of 
biological resources, introduction of alíen species, and 
effects of climate change and increased UV-B 

radiation. Cumulative effects also need to be 
considered. Many activities do not threaten 
biodiversity on their own but do so in combination. 
For example, habitat fragmentation can become a 
problem due to the cumulative effects of forestry, 
tourism and mining (CAFF 1997b). Traditional human 
subsistence lifestyles could be particularly vulnerable 
to loss of biological diversity in the region. 

Pollution 
The effects of POPs are not fully understood but 
reproductive and developmental effects have been 
seen in Arctic birds. DDT is affecting reproduction of 
the Arctic Peregrine Falcan. DDE is causing egg shell 
thinning in sorne predatory birds. Although it has not 
yet been possible to link contaminant loads to effects, 
it seems likely that PCBs and dioxin-like compounds 
are causing reproductive effects in sorne marine 
mammals, in particular polar bears. Severa] Arctic 
species contain concentrations of POPs clase to 
known thresholds associated with neurotoxic and 
immunosuppressive effects (AMAP 1997). 

Trybutylin (TBT) has been detected in snails from 
the Norwegian, Icelandic and Alaskan coasts. Imposex 
(a disease in which a female organism develops male 
characteristics leading to sterilization) has been 
documented in snails in harbours of northern Norway, 
Svalbard, Iceland and Alaska, although not always 
accompanied by detectable TBT concentrations (AMAP 
1998). Many of the Arctic countries now partially 
regulate the use of TBT. Regulations vary but generally 
only controlled release formulations are permitted. The 
relationships between cause and effect of TBT and 
imposex is as yet unclear so it is difficult to say what 
the recent bans on the use of TBT will achieve. 

The take-up of mercury in Arctic biota has become 
a significant issue over the past two decades. The 
increase of mercury in the livers and kidneys of sorne 
marine mammals is possibly due to an increase in the 
global flux of mercury. The Arctic acts as a sink for 
mercury due to the cold climate. Marine mammals 
from northwestern Canada show the highest levels of 
mercury, with levels rising faster in the 1980s and 
1990s than ever befare (see map above). 

There are high levels of cadmiurn in sorne terrestrial 
and marine mammals, and in marine birds. Levels might 
be high enough to cause kidney damage in marine birds 
and mammals in northeastern Canada and northwestern 
Greenland. Again it is unknown how much of this is 
attributable to local genlogy orto local sources. 



Acidification has had sorne impact on Arctic 
biodiversity. The impact on Arctic vegetation of the 
nickel-copper smelters in northern Russia has already 
been mentioned. Other effects of acidification, evident 
in northern Fennoscandia and northwestern Russia, 
have been the disappearance of sensitive 
invertebrates from small lakes and streams. Sorne fish 
species are also being affected by acidification during 
the spring snow melt (AMAP 1997). 

The situation over the next ten years is not 
expected to improve. The biomagnification effects on 
certain species may well get worse as sorne POPs and 
metals continue to accumulate in the Arctic 
environment. The projected increase in, and the 
effects of, methyl mercury will be of major interest 
over the next decade. 

Fishing 
Many species are at risk from the side effects of 
fishing. As a result of a major decline in capelin 
between 1987 and 1989 from overfishing, thousands of 
starving seals drowned in fishing nets, and large 
numbers of seabirds died of starvation and were 
washed up on the coast of northern Norway. Seabirds 
are also at serious risk of being caught in the bycatch. 
It is estimated that in 1996 200 000 birds were caught 
in this way in Russian waters and more than 11 000 off 
the Alaskan coast (CAFF 1998). 

Selective fishing practices have adversely affected 
the populations of northern char and salmon. The 
selective removal of the largest fish may also affect 
interactions between species lower in the food chain. 

Salmon farming has become an important industry 
along the coasts of the northern Atlantic. This may 
cause genetic loss in salmon as well as degeneration 
of local species populations due to competition from 
alien species. Fish have also been introduced to 
northern Fennoscandian lakes and streams to provide 
sport for tourists. 

Climate change and UV-B radiation 
The coming decade may help shed light on how the 
Arctic will respond to changes in climate, ozone and 
UV-B radiation. One thing is sure: the Arctic 
ecosystem has a narrow window of growth determined 
by snow cover and availability of daylight. Any 
changes to this window could have profound 
consequences. For the terrestrial environment, 
changes in permafrost, snow cover and ice caps will be 
important (AMAP 1997). 
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Little is known about the effects of UV-B radiation 
on Arctic terrestrial ecosystems but Arctic plants are 
more likely to be affected by increased UV-B radiation 
than plants at lower latitudes. Even less is known 
about effects on animals. Even though solar UV-B is 
relatively low in the Arctic compared to other regions, 
it is considered an important environmental concern 
for the future. Factors such as an increased albedo due 
to snow cover actually increase the effects of UV-B in 
the Arctic. The International Arctic Science 
Committee (IASC) is working with CAFF and AMAP 
to monitor effects of UV-B in the Arctic (IASC 1995). 

The catchment area of the Arctic Ocean is extensive, 
with the watersheds of Arctic rivers penetrating far 
south (see map below). The quality of Arctic 
freshwater systems was close to pristine until the 
development of industrial activities and natural 
resource extraction in the region started to have a 
major impact on the environment after World War II. 

The most affected areas include those on the Kola 
Península and around Norilsk adjacent to metal 
smelters. Between 1991 and 1994, copper 
concentrations reached more than 2 500 times and 
nickel concentrations up to 130 times locally-set 
permissible limits. In sorne areas of Arctic Canada, 
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Finland, the Russian Federation and Alaska, the levels 
of lead in rivers exceed water quality guidelines set 
out for more temperate latitudes. Metals are not the 
only problem. A mixture of metals, sewage, petroleum 
hydrocarbons, acidifying substances and other 
chemicals combine to attack ecosystems. 

Lake sediments in both northern Canada and 
Fennoscandia contain increasing levels of mercury. 
The relative contributions from anthropogenic and 
naturally-occurring sources are unclear. 

Severa! rivers and estuaries in northern Russia 
suffer from oil contamination. Hydrocarbon 
concentrations often reach severa! mg/litre in the lower 
part of the Ob River, for example, and most samples 
taken from rivers in northwestern Siberia have levels 
of hydrocarbons that exceed permissible limits. Oil and 
gas production poses a serious threat to wetlands 
where wastes are disposed of directly into wetland 
depressions which act as sinks for contaminated fluids. 
When these sinks spill their banks, they contaminate 
local rivers and lakes (AMAP 1997). 

There are high levels of HCH in severa! Russian 
rivers, most notably the Ob, apparently due to the use 
of the pesticide lindane. DDT is present in Arctic 
rivers, ranging from 0.03 ng/litre in rivers flowing into 
Hudson Bay to 5 ng/litre in the Ob River. Russian rivers 
also have high levels of PCBs. The levels of POPs in 
sorne Russian rivers draining into the Arctic may be 
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The rivers of the Kola Peninsula in the Russian 
Federation have suffered a significant decrease in 
alkalinity and sorne streams undergo rapid acidification 
during the spring snow melt. The general situation 
with respect to acidification is improving over 
northern Fennoscandia as a result of decreases in 
European emissions. The situation on the Kola 
Peninsula shows sorne sign of improvement but this 
reflects economic factors rather than emission 
controls. 

Radioactive isotopes have been released into 
Russian rivers which flow into the Arctic. These 
releases have come from reprocessing plants and a 
nuclear weapons production facility, ali south of the 
Russian Arctic. Levels in Russian rivers have dropped 
since the 1960s and it is believed that levels peaked in 
the late 1940s and 1950s (AMAP 1997). Today, the 
biggest threat is probably from ponds at, for example, 
the Mayak plant which are artificially dammed in arder 
to contain radioactive waste. If these dams were to 
fail, then significant radioactive contamination could 
flow into the Arctic. 

Marine and coastal areas 

Marine pollution 
The Arctic marine area is dominated by a deep, ice
covered central ocean with surrounding shallow coastal 
seas. Contaminant pathways into the Arctic Ocean are 
from the North Atlantic, via the Norwegian coastal 
current, from the Bering Sea and from majar northward 
flowing rivers. Within the Arctic Ocean, circulation is 
dominated by two majar currents, the Beaufort Gyre 
and the Transpolar Drift (see map below). Ice forming 
in the shelf seas can be transported into the central 
part of thc Arctic Occan through thcsc currcnts. Thc 
circulation and subsequent melting of this ice allows 
contaminants to be redistributed to deep ocean 
sediments and other shelf seas. Compared with 
atmospheric transport, movement is slow. 
Contaminants can take years to travel from temperate 
industrialized coasts to the Arctic. 

The shelf seas, ice edges and polynyas - open
water areas in areas of sea ice - are seasonally sorne 
of the most biologically productive ecosystems in the 
world, providing an economic base for severa! large 
fishing fleets as well as a feeding ground for large 
populations of migratory birds. However, both Arctic 



marine sediments and biota are affected by 
contaminants. Levels of persistent organics are 
elevated around Svalbard, the southern Barents Sea 
and eastern Greenland. There is localized heavy metal 
contamination near mining activities, for example in 
Greenland. Mercury levels are increasing in marine 
sediments (AMAP 1997). 

Radioactive isotopes are widely found in sediments 
as a result of fallout from atmospheric weapons 
testing, from military accidents - for example the 
crashing of a US B52, with nuclear weapons, at Thule 
in northwest Greenland in 1968 - and from discharges 
from European reprocessing plants. Wastewater 
containing radioactive isotopes has been carried north 
from plants at Sellafield and Dounreay in the United 
Kingdom and at Le Cap de la Hague near Cherbourg 
in France. Sea currents have taken isotopes up to the 
Norwegian and Barents Seas. Levels peaked in the 
1970s and gradually returned to a relatively low leve! 
in the late 1980s (AMAP 1997). Concentrations of 
technetium 99 in brown algae collected in the outer 
Oslofjord increased by a factor of five from 1996 to 
1997 as a result of discharges from the Sellafield 
reprocessing plant in the United Kingdom (Brown and 
others 1998). 

Mining is contaminating sorne marine 
environments. Only a few examples are documented, 
such as the Black Angel lead and zinc mine in 
Greenland (AMAP 1997). Contamination is contained 
within a small radius of the mine (about 30 km in the 
Black Angel example). 

Pollution from oil and gas activities can be 
devastating to the Arctic marine environment. 
Petroleum activities in the region are shown in the 
map opposite. Probably the main threat comes from 
tanker spills. Experience with the 1989 Exxon Valdez 
tanker spill off the southern Alaskan coast has shown 
that large spills can cause massive contamination over 
large areas. The Valdez spilled 35 000 tonnes of oil and 
was responsible for the death of approximately 
250 000 birds (Platt and Ford 1996, AMAP 1998). The 
probability of a similar accident happening elsewhere 
in the Arctic will rise as production and therefore the 
need for transportation increases. 

The development of the International Northern 
Sea Route across the northern coasts of Norway and 
the Russian Federation will provide a greater potential 
for accidental chemical releases and other damaging 
environmental impacts. However, this route is now 
much less used by domestic shipping than in the days 

THE POLAR REGIONS 

of the former Soviet Union. While economic gain is 
driving the push for quicker sea routes, significant 
investment is also directed towards assessing 
environmental impacts (0streng and others 1997). 

Unsustainable fishing 
Fishing provides an important source of income for ali 
Arctic coastline countries. In lceland, 70 per cent of 
the national income results from this industry (CAFF 
1998). The Bering Sea is one of the world's largest 
fishing areas, and many indigenous people maintain 
sustainable traditional lifestyles from the sea. New 
techniques have increased the leve! of catches rapidly 
over the past 100 years. The Arctic is attractive for 
fishing as a few productive species dominate, thereby 
reducing wasted bycatch. The low number of species 
means that overfishing can have disastrous effects. 
After the herring industry declined in the 1970s, due 
to overharvesting, the capelin was the next to be 
overfished. The stock has collapsed twice since a peak 
catch of 3 million tonnes in 1977. At present there are 
signs of recovery (Gjosaeter 1995). 

Atmosphere 

The atmosphere contains relatively low amounts of 
contaminants compared with the other media. 
However, the atmosphere is the fastest transport 
mechanism for delivering contaminants to the Arctic. 
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Transport times can be days or weeks from more 
temperate agricultura! and industrialized areas. The 
time of year and the prevailing weather systems 
determine the fate of contaminants in transport. 
Transport to the Arctic is more prevalent during 
winter and spring when an intense high pressure 
system over Siberia pushes the Arctic front far to the 
south. Large polluted areas of Eurasia are then within 
the Arctic air mass, the lower one to two kilometres of 
which can move contaminants across the pole. This 
activity is further amplified by the lack of clouds and 
precipitation during this time; thus the contaminants 
travel into the Arctic before they can be deposited in 
precipitation. These air flows transport a range of 
contaminants, including sulphur and nitrogen 
compounds, POPs, heavy metals and radionuclides, 
from parts of Eurasia, Japan and North America into 
the Arctic - see map above (AMAP 1997). 

The phenomenon of Arctic haze was first identified 
by weather reconnaissance planes in the 1950s. The 
haze, which is densest in spring, consists mostly of 
sulphate with sorne soot and dust originating from 
anthropogenic sources outside the Arctic. Most of the 
particles originate in Eurasia from coa! burning. Arctic 
haze has helped prove that emissions from Eurasia are 
transported into the Arctic and, in sorne cases, over 
into North America. Haze particles can also carry 
heavy metals and other contaminants, helping to 
explain how the long-range transport of pollutants into 
the Arctic is so efficient. 

i • rhan an·a:-. 

Arctic settlements range from a few large 
industrialized cities, with populations of severa! 
hundreds of thousands, to small nomadic herding 
communities of only a handful of people continuing to 
live a traditional indigenous lifestyle. 

The three significant Arctic (Russian) cities are 
Murmansk, Arkhangelsk and Norilsk. Arkhangelsk 
was founded in 1584. Murmansk and Norilsk have 
grown to approximately 400 000 and 165 000 
respectively this century. The populations of ali three 
cities peaked at the beginning of the 1990s and have 
been in decline since then (Lappo 1994, State 
Committee for Statistics 1995). 

In addition to urban settlements, ports and 
harbours and other coastal developments, as well as 
heavy industrial centres, are ali present in parts of the 
Arctic, and the Russian Arctic in particular. Waste 
materials have also been dumped in the North 
American Arctic since the beginning of the Cold War 
period. A total of 1 246 sites have been identified as 
hazardous in the Yukon and Northwest Territories of 
Canada. By 1997, almost 500 sites had been cleaned 
up, with anothcr similar numbcr asscsscd as not 
hazardous. The remainder await assessment (Indian 
and Northern Affairs 1997b). 
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The Antarctic region was first penetrated by European 
explorers in the 18th century. Cook's circumnavigation 
in 1772-75, and the resulting awareness of the large 
populations of whales and seals there, ushered in the 
first era of marine mammal exploitation in the 
Antarctic waters. Fur seals were massively 
overexploitéd, and eliminated from sorne islands by 
the 1820s. Sealers and whalers became major 
explorers of the Antarctic and the sub-Antarctic in the 
19th century while searching for new hunting grounds. 
National expeditions began to be sent to Antarctica in 
the middle of the 19th century. The first deliberate 
overwintering was in 1898 and the South Pole was 
reached by Amundsen in 1911, although the mapping 
of Antarctica was only completed in the late 1940s. 
Permanent human presence in Antarctica dates mainly 
from the establishment of year-round research 
stations in the 1940s - although the Argentine station 
'Oreadas' has been continuously operated since 1904. 
In 1997 sorne 35 stations on the continent and islands 
south of 60º South, and a further 7 on sub-Antarctic 
islands operated year-round (SCAR 1998). 

Seven states assert sovereignty claims to 
Antarctic sectors (three of these overlap and are 
mutually contested), both the United States and the 
Russian Federation have reserved the right to make 
claims, and most other states do not recognize any 
claims. The Antarctic Treaty seeks to 'freeze' the 
various positions on sovereignty, demilitarize the area, 
guarantee freedom of access and emphasize science as 
the primary currency of national actívity in Antarctica. 
Subsequent agreements in what has been termed the 
Antarctic Treaty System (ATS) include the 1972 
Convention for the Conservation of Antarctic Seals 
(CCAS), the 1980 Convention for the Conservation of 
Antarctic Marine Living Resources (CCAMLR), and 
the 1991 Protocol on Environmental Protection to the 
Antarctic Treaty. Ali three are in force. Parties to the 
Antarctic Treaty (increased from the 12 original 
signatories in 1959 to 44 by 1999) assert that the ATS 
is an effective and open system for the governance of 
Antarctica in the interest of the international 
community. The legitimacy of the ATS has been 
challenged by sorne states within the forum of the UN 
General Assembly, and the effectiveness of the system 
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in relation to environmental protection has periodically 
been challenged by NGOs. 

Scientific investigation has been the predominant 
human activity since the 1950s. Localized impacts 
from station operations are generally well recognized 
and seem unlikely to worsen. Operators are now 
legally required to conduct environmental impact 
assessments for ali activities and to develop waste 
management plans. 

Tourism is developing rapidly. Ship-borne tourists 
increased from 4 698 in the 1990/91 season 
(Enzenbacher 1992) to an anticipated 13 900 in 
1999/2000 (IAATO 1999a). Although most tourists 
arrive in Antarctica by ship, a few travel by air and 
yacht. Most tourism cruises (96 of the 102 in 1998/99) 
are in the Antarctic Peninsula area, with the remainder 
generally in the Ross Sea region (IAATO 1999a). The 
sub-Antarctic islands are also visited on many 
Antarctic voyages (Cessford and Dingwall 1998). 

Although the length of tourists' stays is much 
shorter than for personnel of national Antarctic 
programmes, tourists can cause adverse 
environmental impacts, particularly on the Antarctic 
Península. Measures to assess, mitigate and prevent 
these impacts, as well as to repond to emergencies, 
are taken by industry (IAATO 1999b), by the Antarctic 
Treaty System (AT 1994) and by individual states 
(Prebble and Dingwall 1997). For the Antarctic 
Península a guide to regular tourist sites has been 
produced which identifies environmental sensitivities 
(Naveen 1997). 

The Protocol on Environmental Protection to the 
Antarctic Treaty specifically prohibits mineral resource 
activity other than for scientific purposes. The only 
extractive resource industry in the Antarctic is fishing 
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within the CCAMLR area, south of the Polar Front. 
The 1997/98 fisheries in the Convention area are 
Patagonian and Antarctic toothfish (Dissostichus 
eleginoides and D. mawsoni), mackerel icefish 
(Champsocephalus gunnari), krill (Euphausia superba) 
and squid (Martialia hyadesi). Illegal, unreported and 
unregulated fishing in the Convention area is a matter 
of majar concern and poses a serious challenge to the 
Antarctic Treaty system (CCAMLR 1999). 

Land 

In the context of the Antarctic, land is used here to 
include ali relatively stable ice surfaces attached to, or 
overlaying, the continent - ice shelves and the polar 
plateau. 

The total ice-free area in a regían dominated by a 
largely ice-covered continent and the surrounding 
Southern Ocean is sorne 2 per cent of the surface of 
the continent (about 280 000 km2), and most of the 
approximately 26 000 km2 area of the sub-Antarctic 
and cool temperate islands (Dingwall 1995). The 
Antarctic ice-free areas are largely found on the 
continental coastline (particularly in the Península) 
and islands south of 60º South. These ice-free areas 
are the site of most biological activity (including 
stands of vegetation, and bird and seal colonies) and 
various sensitive periglacial and geological features. 
They are also the majar scene of human activity and 
infrastructure, and accordingly much of the historie 

and current environmental impact is found at these 
sites - including oil spills (Cripps and Priddle 1991, 
Aislabie 1997), terrain modification (Campbell and 
others 1998), habitat loss (Thomas 1986), and the 
introduction of exotic (Gremmen 1997) and/or disease 
organisms (Gardner and others 1997). Human 
disturbance of biota, including Adelie penguins 
(Woehler and others 1994), also occurs although in 
sorne situations direct human influence may be 
negligible compared with other environmental changes 
(Fraser and Patterson 1997). 

A number of stations have also been sited on the 
polar plateau, including at the pole itself. The plateau 
has been well traversed, and continues to be the scene 
of scientific and tourist activities. Although indications 
are that impacts may only be slight - and in most 
cases undetectable - this environment remains 
susceptible. 

With ice shelves, the issue is not local impact but 
the consequences of climate change at regional and 
global levels, whether natural or human-induced. 
Recent ice shelf disintegration around the northern 
and western parts of the Antarctic Península has been 
associated with regional atmospheric warming (Ward 
1995, Vaughan and Doake 1996, Rott and others 1996, 
Lucchitta and Rosanova 1998, Rott and others 1998, 
and Skvarca and others 1998) which has been 
occurring for approximately the past 50 years. Retreat 
of other ice shelves, such as the Cook Ice Shelf 
(Frezzotti and others 1998) and thc Wcst Ice Shclf is 
probably also related to atmospheric warming (see 
map on page 193). The most vulnerable part of the 
Antarctic ice sheet is thought to be the West Antarctic 
Ice Sheet. Although climate-induced surface warming 
will take millennia to reach the base of the sheet, the 
presence of a lubricating water )ayer on a bed of 
deformable sediment suggests it may be unstable quite 
independently of climate forcing (MacAyeal 1992). 

Over the next decade it seems certain that ice 
shelf retreat will continue in the Antarctic Peninsula, 
with parts of the Larsen, Wilkins and the northern ice 
front of the George VI ice shelf ali being vulnerable. 
Although the processes of fracturing and rifting of the 
ice are not yet fully understood, the time scales over 
which they operate (a few years to a decade) probably 
means that weakening has already taken place and 
only the final impetus of a warm summer with 
increased surface melt water is necessary to cause 
further retreat. The processes of (re)formation of ice 
shelves are probably very different from those 



influencing their disintegration, and may require time 
scales of centuries. The only plausible scenario for ice 
shelf collapse which could result in appreciable global 
sea leve! rise would involve a non-climate induced 
collapse of the West Antarctic Ice Sheet from its own 
interna! dynamics, which would probably cause a rapid 
rise in sea leve! of the arder of a few millimetres a 
year over the next 50-100 years (Bentley 1997, 
Oppenheimer 1998). The likelihood of this occurring is 
extremely small. 

Biodivcrsity 

Terrestrial ecosystems 
For the area south of 60º South, the terrestrial flora is 
confined to mosses, lichens, liverworts and two 
species of flowering plants. The sub-Antarctic islands 
have much greater diversity, including, in the case of 
the cool temperate islands, shrubs and trees. Sub
Antarctic islands may have 30-40 indigenous vascular 
plant species, while cool temperate islands are 
comparatively rich in plant life, sorne islands 
supporting more than 150 species of plants. The sub
Antarctic and cool temperate islands have high levels 
of endemism as a consequence of their long-standtng 
geographical and ecological isolation from each other 
and from surrounding continental land masses. For 
example, the genetically distinctive vascular flora of 
the New Zealand southern islands, comprising about 
250 taxa, include 35 taxa endemic to the region and 
severa! endemic to a single island group. 

Ecological floras for the Antarctic are currently 
being compiled. Until this work has been completed, it 
is not possible to identify endangered species. Recent 
studies at the genetic leve! indicate that diversity 
within sorne moss species is considerably higher than 
was expected, suggesting either a high genetic 
mutation rate or a much greater frequency of 
introduction and establishment of exotic species than 
previously supposed. Glacial recession in the Antarctic 
Peninsula and its associated islands is one process 
providing opportunities for colonization by species 
that are new to Antarctica. 

The terrestrial fauna of the Antarctic continent and 
nearby islands comprise mites, collembola (spring 
tails) and (in the Península) two species of midge plus 
a limited range of microscopic soíl ínvertebrates 
(protozoans, tardigrades, nematodes and rotifers). As 
with the flora, the fauna of the sub-Antarctic and cool
temperate islands display greater diversity and include 
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many species that are rare and/or endemic, 
particularly among the invertebrates. Sorne species 
also display specialized adaptation to their oceanic 
island setting, such as flightlessness among the 
insects. 

Severa! of the islands are internationally important 
for science and conservation in that they harbour 
intact natural ecosystems that remain unmodífied by 
human ímpacts. Many other islands, however, bear the 
distinctive imprint of human modification, particularly 
through the deliberate introduction of animal pests and 
predators. Of particular concern are the introduced 
mammals, notably rodents, cats, rabbits, sheep, cattle 
and reindeer. In recent years, there have been severa! 
cases of successful eradication of alien mammals from 
islands, and such efforts are continuing. The islands 
are also vital breeding and resting grounds for the 
seabirds and seals that feed in the Southern Ocean. 

Increasing interest in biochemical compounds in 
Antarctic organisms may result in the identífícation of 
one of commercial significance. There have already 
been collections of micro-organisms for 
pharmaceutical purposes (SCAR 1999). As a biological 
prospecting interest is developing rapidly, there is the 
possibility of serious impacts on the target (and 
associated) species through harvesting, although 
compliance with the obligations of the Protocol should 
prevent this. A further problem likely to aff ect both 
the flora and fauna is the continuing possibility of 
inadvertent introductions of alien species, whether via 
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the activities of national research programmes or 
tourists. Adelie and Emperor penguin populations 
have been affected by the incidental introduction of 
the Infectious Bursal Disease Virus (Australia 1997). 

Marine ecosystems 
There are relatively few modern pressures on 
biodiversity associated with the Southern Ocean. This 
was not so in the past, however, when the whaling 
industry had a significant impact on the populations of 
cetaceans, an impact from which recovery is slow. 

Knowledge of Southern Ocean marine diversity, 
although not as complete as sorne other areas, is 
nevertheless quite good (Winston 1992, Arntz and 
others 1997). Many taxa have fewer species than might 
be expected on the basis of an even distribution of 
species throughout the seas. Good examples of these 
are gastropod and bivalve molluscs and 
benthic/demersal fish. The explanation for this low 
diversity is not clear. In sorne cases it may simply be 
part of a global pattern of reduced diversity towards 
polar regions (the latitudinal diversity cline), the 
explanation for which is not generally agreed amongst 
ecologists (Clarke 1992). In the case of fish, the low 
diversity may reflect the absence of habitats 
traditionally rich in fish species (Clarke and Johnston 
1996). Sorne taxa are, however, well represented in the 
Southern Ocean. Examples of these include amphipod 
and isopod crustaceans, bryozoans and sponges (Arntz 
and others 1997). In common with most of the world's 
oceans, knowledge of Southern Ocean marine diversity 
is confined largely to the continental shelves and 
slopes. Almost nothing is known about the fauna of the 
deep sea around Antarctica. 

Historically, the higher marine predators, especially 
southern fur seals (Arctocephalus gazella), were hunted 
to economic and almost biological extinction in the late 
18th and early 19th ccntury, and heavy exploitation of 
the great whales followed. The only exception to this 
trend of overexploitation carne with the strict 
management of the take of southern elephant seals 
(Mirounga leonina) at South Georgia. There is no 
evidence that past exploitation of the Southern Ocean 
has resulted in a single biological extinction. The 
southern fur sea! in particular has recovered fully. It is 
possible, however, that human activity has had 
important influences on Southern Ocean marine 
diversity. It is quite possible that overexploitation of 
the great whales may have switched the Southern 
Ocean to a new stable state where these whales may 

never again achieve the populations they once had. 
Documented increases in the southern fur sea! and 
sorne penguin populations suggest this. 

There are majar concerns about the bycatch from 
fishing, particularly in relation to albatrosses and 
petrels. Conservative estimates put annual albatross 
mortality on longlines in the Southern Ocean at 
44 000 (Brothers 1991). Populations at sorne sites are 
declining at a rate of up to 7 per cent per annum, a 
rate that populations cannot sustain (Alexander and 
others 1997). Longline fishing activity has been 
identified as the most serióus threat facing albatross 
(SCAR 1996a). 

Other fishing activities may have had important 
collateral impacts, notably the impact of bottom 
trawling on benthic communities with naturally slow 
turnover rates. There are currently no data on this 
tapie. Overall, it is likely that the direct and indirect 
impacts of fishing will remain the main threats to 
Southern Ocean diversity. These impacts must, 
however, be assessed against the effects of natural 
variability in the Southern Ocean, and the impact of 
natural physical disturbance (such as that by ice). 

Freshwater 

Freshwater and saline lakes of Antarctica are found 
mainly in coastal regions, and in ice-free areas such as 
the Larsemann Hills, Schirmacher Oasis, Bunger Hills 
and Vestfold Hills. Such areas are rare in Antarctica 
and are often foci for human activities. These lakes are 
fed by glacier melt streams and many are particularly 
susceptible to contamination from human activities in 
the lake basins. In addition to those in ice-free areas, 
small lakes on ice are often associated with melt water 
from nunataks in inland Antarctica, and large lakes 
occur under the ice sheet in the central regions. 
Sorne, such as Lake Vostok are very large. Their 
global significance lies in the fact that they have not 
been exposed to the atmosphere for the past 500 000 
years, and they have not yet been drilled into. 
International codes for the exploration of these lakes 
are being discussed by SCAR. 

While the scale of threats facing Antarctic inland 
waters is not as great as those of the Arctic, 
significant threats do arise from local human activity, 
particularly for lakes in ice-free areas. 

In the Larsemann Hills, at least one lake has been 
seriously contaminated by activities from an adjacent 
base which used the lake for cooling the base 



generators and as a dump for kitchen and other waste 
(Ellis-Evans and others 1997). Severa! other nearby 
lakes are adversely affected by road activities with a 
poor prognosis for the future (Lyons and others 1997). 

In the McMurdo Dry Valleys, there have been 
diese! spills on sorne of the icecaps of the lakes and 
(small) losses of drilling material and fluid into the lakes 
from operations associated with the Dry Valléy Drilling 
Programme (Parker and Holliman 1978). Small amounts 
of radioactive isotopes have been released into sorne of 
the lakes from accidental spillage and by deliberate 
introductions such as iodine 35 for tracing water 
movements (Vincent 1996). Small-scale contamination 
from camp sites adjacent to the lakes occurred during 
the first f ew years of exploration of the Valleys. 

At least one of the lakes on the Schirmacher Oasis, 
Lake Glubokoye, has been recorded as receiving high 
amounts of phosphorus from wastewater inflow from 
the Russian Station Novolazarevskaya, and both this 
lake and Lake Stancionnoye show the effects of human 
influence from their elevated ammonium 
concentrations. The long-term threats to these lakes 
may have diminished in recent years due to a 
reduction in scientific activities in the oasis area 
(Borman and Fritche 1995). 

Lakes on the islands of the Antarctic Península, 
particularly the South Orkney Islands, have undergone 
rapid eutrophication in recent years as a result of 
increasing populations of seals transferring marine 
nutrients onto their catchments. Other lakes in the 
more densely populated islands, such as King George 
Island, that are in close proximity to bases, may be 
used as drinking water, and supplies remain under 
threat of ongoing low-level pollution. 

In the past decade, there has been a significant 
increase in awareness of the environmental fragility of 
the waters of the ice-free areas of Antarctica. An 
environmental code of conduct for science operations 
in the Dry Valleys had been agreed by New Zealand 
and the United States (Vincent 1996). This has been 
presented to SCAR for consideration for 
recommendation to ali nations operating in ice-free 
areas (SCAR 1996b). 

THE POLAR REGIONS 

Marirw ancl coastal areas 

The Southern Ocean, defined as those waters south of 
the Polar Front or Antarctic Convergence, represents 
approximately 10 per cent of the world's oceans. In 
strong contrast to the Arctic basin, relatively little of 
this area is permanently covered by ice. Instead vast 
areas are subject to a strongly seasonal ice cover 
which forms in winter and melts the following spring. 
This seasonal ice zone includes al! of the areas of 
continental shelf and slope around the Antarctic 
continent. The box on page 178 describes the status of 
sea ice in the polar areas. 

As with previous eras of exploitation, fisheries 
haye the potential to cause serious impacts on the 
marine ecosystem. The CCAMLR regime, with its 
ecosystem focus, should be able to prevent this. 
However, recent evidence of large
scale overfishing of the Patagonian 
toothfish, Dissostichus eleginoides -
through illegal, unreported and 
unregulated activity - in the Convention area has 
caused serious doubts about the efficacy of the 
regime, the sustainability of the fishery, and the state 
of the ecosystem. For the period 1 July 1996 - 30 June 
1997 the reported legal catch of Patagonian toothfish 
in the entire Convention area was 10 245 tonnes (97 
per cent of the total finfish catch) whereas the illegal, 
unreported and unregulated catch was estimated at 
107 000-115 000 tonnes from the Indian Ocean sector 
of the Convention area alone (CCAMLR 1998). 

Built-up a reas 

The Antarctic is uninhabited apart from wintering 
members of national scientific programmes, visiting 
summer scientists and support staff and tourists. In a 
few Antarctic locations, the clustering of human 
facilities is a potential environmental threat. These 
include the substantial US and New Zealand 
infrastructure at Hut Point on Ross Island; the 
concentration of Australian, Chinese and Russian 
stations in the relatively small ice-free area of the 
Larsemann Hills; and King George Island in the 
South Shetland group, where eight nations maintain 
year-round stations. 
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KEY FACTS 

• Policy assessment is made particularly difficult because 
of uneven monitoring, poor and missing data, and a lack of 
indicators. Continuous reporting and data on the 
environmental situation before and after implementation of 
policies are virtually non-existent. 

• Agenda 21 has had an impact on environmental 
governance and led to the creation or strengthening of 
multi-stakeholder organizations in many countries. 

• Many new environmental institutions have to compete 
for staff and budgets with older and more powerful 
agencies, suffer from a serious lack of resources, and are 
easily overwhelmed by the ever-growing and more complex 
national and international legislation. 

• Governments spend more than US$700 000 million a 
year subsidizing environmentally-unsound practices in the 
use of water, agriculture, energy and road transport. 

• Governments in ali regions have made substantial 
efforts to encourage industries to adopt cleaner production 
methods, wlth major successes in a number of countries. 

• Harnessing prívate capital flows may be more importan! 
than increasing public capital flows but much more will 
need to be done to ensure that prívate investment is not 
used for unsustainable forms of development and that the 
poorest countries receive a much higher share. 

• Public participation enables individual knowledge, skills 
and resources to be mobilized and fully employed, and the 
effectiveness of government initiatives to be increased. 

• There is a need not just for more data on environmental 
issues but for standardizing data collection and storage, and 
making it accessible to technical and management levels, 
and the public. 

This chapter describes the different types of policy 
response that are being used to address environmental 
issues, and tries to assess their success or failure. 
Quantitative assessment of the success or failure of 
policy initiatives and developments is not an easy 
task. Four questions need to be addressed: 

• Have environmental problems been adequately 
addressed 'on paper'? 

• Have these intentions been implemented? 
• Has implementation had positive effects on the 

environment? 
Are these effects sufficient? 

The last two questions are particularly hard to answer 
because of uneven monitoring, poor and missing data, 
and a lack of indicators, continuous reporting and data 
on the environmental situation before and after 
implementation. Furthermore, there are no proper 
mechanisms, methodologies or criteria to determine 
which policy con tributes to which change in the state 
of the environment. lt is usually impossible to single 
out a specific action or policy as having a particular 
impact; linkages between human actions and 
environmental outcomes are still poorly understood. 
In addition, political developments and bad governance 
can easily nullify the potential benefits of policy 
instruments. 

Such problems often prevent valid comparisons 
between the current situation and what would have 



happened had no policy action been taken. The case of 
CFCs, where the sources are almost entirely man
made, regulations are so stringent that the impact on 
emissions is clear, and the impact of changes in 
emission levels on the natural environment is well 
known, is a rare exception. In general, a more 
complete and precise analysis will require the 
development of better mechanisms for monitoring and 
assessing the effects of environmental policies on 
environmental quality. 

This chapter includes a general introduction 
followed by descriptions of policy responses in the 
seven GEO regions. The analysis is conducted in 
terms of eight policy clusters: 

• multilateral environmental agreements (MEAs) 
and non-binding instruments, including 
implementation, compliance, effectiveness and 
reporting; 

• laws and institutions; 
• economic instruments; 
• industry and new technologies, including cleaner 

production, eco-efficiency and ecodesign; 
• the financing of environmental action; 
• public participation; 
• environmental information and education; and 
• social policies. 

The ten conventions 

The ten global conventions selected far more detailed 
analysis are: 

CBD: Convention on Biological Diversity, Nairobi, 22 
May 1992 
www.biodiv.org/ 

CITES: Convention on lnternational Trade in Endangered 
Species of Wild Fauna and Flora, Washington, 3 
March 1973 
www.wcmc.org.uk/cites/ 

CMS: Convention on the Conservation of Migratory 
Species of Wild Animals, Bonn, 23 June 1979 
www.wcmc.org.uk/cms/ 

Basel: Basel Convention on the Transboundary 
Movements of Hazardous Wastes and their 
Disposal , Basel , 22 March 1989 
www.unep.ch/basel/index.html 

Ozone: Vienna Convention far the Protection of the Ozone 
Layer, Vienna, 22 March 1985 and Montreal 
Protocol on Substances that Deplete the Ozone 
Layer, Montreal, 16 September 1987 
www.unep.org/ozone/ 
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l\l E:\s ami non-binding instruments 

Multilateral environmental agreements 
Although sorne international environmental treaties 
date back to early in the 20th century, it was not until 
the 1960s that concern about environmental pollution 
and the depletion of natural resources led to the kínd 
of binding multilateral environmental agreements 
(MEAs) that we know today. The evolution of 
environmental agreements and legislation has fallen 
into two inter-related and overlapping generations. 
The first was one of single issue, use-oriented, mainly 
sectoral agreements and legislation, primarily 
addressing allocation and exploitation of natural 
resources such as wildlife, air and the marine 
environment; the second generation of agreements is 
more trans-sectoral, system-oriented and holistic. The 
second generation instruments are supplementing 
rather than replacing the first. 

In this chapter, 10 major MEAs (see box below) 
are dealt with in much more detail than the others, 
and their current state of ratification is summarized 
both by region (see page 201) and by sub-region in the 
sections that follow. The graph on page 201 shows 
how ratifícation has grown over time. 

In the early 1900s, environmental agreements, 
such as those covering fish or birds, were aimed more 
at regulating their exploitation and maintaining their 

UNFCC: United Nations Framework Convention on Climate 
Change, New York, 9 May 1992 
www.unfccc.de/ 

CCD: United Nations Convention to Combat 
Desertification in those Countries Experiencing 
Serious Drought and/or Desertification, Particularly 
in Africa, Paris, 17 June 1994 
www.unccd.de/ 

Ramsar: Convention on Wetlands of lnternational 
lmportance especially as Waterfowl Habitat 
(Ramsar Convention), Ramsar, 2 February 1971 
www.ramsar.org/ 

Heritage: Convention Concerning the Protection of the World 
Cultural and Natural Heritage, 23 November 

, 1927 
www.unesco.org/whc 

UNCLOS: United Nations Convention on the Law of the Sea , 
Montego Bay, 1 O December 1982 
http://www.un.org/depts/los/losconvl .htm 



POLICY RESPONSES 

economic usefulness than at protection for its own 
sake. One of the first international environmenial 
agreements was the 1900 Convention for the 
Preservation of Animals, Birds and Fish in Africa, 
signecl in London by the European colonial powers 
with the intention of preserving game in East Africa 
by limiting ivory exports from the region (Ruester ami 
Simma 1975, Brenton 1994). 

As knowledge about the environment increased, 
there was a gradual transition from such utilitarian 
approaches to a more general protection of 
endangerecl species. The prohibition, temporary or 
permanent, on taking and killing was supplemented by 
the protection of habitats, allowing the species to feed, 
rest and reproduce. 

Many of the first-generation MEAs were 
concerned with the marine environment. Examples 
include the 1954 International Convention for the 
Prevention of Pollution of the Sea by Oil (OILPOL), 
1972 Convention on the Prevention of Marine 
Pollution by Dumping of Wastes and other Matter, the 
1973 International Convention for the Prevention of 
Pollution from Ships (MARPOL) and the 1982 UN 

Convention on the Law of the Sea (UNCLOS), which 
sets out the principies for dealing with threats to the 
marine environment ancl the biological resources of 
the sea. Many MEAs were also adoptecl for the 
protection of regional seas. Thirteen regional Action 
Plans and nine Regional Seas Conventions ancl their 
protocols today make up a web of detailed obligations 
for the majority of coastal states (Kiss and Shelton 
1991, Sancls 1995). 

The UN Conference on the IIuman Environment 
held in Stockholm in 1972 was one of the first 
attempts to move away from a sectoral towards a more 
comprehensive approach including ali aspects of 
environmental protection. This was reflected in the 
Dcclaration of thc UN Confcrcncc on thc Human 
Environment and the Action Plan for the Human 
Environment, which were acloptecl in Stockholm. 

Environmental agreements drawn up in the leac\
up to and aftermath of the Stockholm Conference, 
however, continued to emphasize conservation rather 
than addressing the totality of society's interaction 
with the environment. Examples include the 1971 
Convention on Wetlands of International Importance 

Srruct,J 1'f' Ji i;lon,1 1 c:)r•,,prrio, 1· C'('Vl'lopu:'. _.;ncr : 97 2 

The Confemlce 4f tht Pantes (COP) ex! IS ID. 

• review implementation basad on r&J)Orts S1:Jbmttted by 
govemments; 

• consider new information from ¡¡¡ovemments, NGOs and 
individuals to make recommendations to the Parties on 
implementation; 

• make decisions necessary to promote effecUve 
implementation; 

• revise the treaty if necessary; 
• act as a forum for discussion on matters of importance. 

The meetings of C0Ps are open to representativas of the 
Parties and others. This helps ensure transparency of 
operation and cooperation with other intergovernmental 
bodies and non-state actors. Far example, more than 200 
intergovernmental and non-governmental organizations were 
represented at the meetings of the C0P of the UNFCCC in 
Bonn in 1995 and in Kyoto in 1997 
Several conventions invest the C0P with the power to 

adopt amendments and addilional protocols to help them 
adapt to new circumstances (the Montreal Protocol of the 
Vienna Convention and the Kyoto Protocol of the UNFCCC). 
Parties to H1e paren! convention are not obliged to become 
parties to such protocols unless the convention requires ihe 
parties to do so. In sorne cases, non-parties can voluntarily 
comply with the requirements set farth in the protocols. 
C0Ps can also create subsidiary bodies to ensure ar oversee 
the tunctioning of the convention and assist in 
implementation of the convention between the meetings of 

the COP (such as the lmplementation Committee of the 
Montreal Protocotl. 

A Secmariat to assist the COP. In sorne cases, such as for 
the CBO and CITES, adrnini!.irative and policy support is 
provided to the secretaria! by UNEP or other intemational 
bodies. The Secretariat of the Ramsar Convention, for 
example, is assisted by IUCN. Secretariats assist Parties in 
implementation by collecting reports on compliance and 
transmitting these to the COP, facilitating technology 
transfer, maintaining infarmation on the development of 
projects relevant to !he convention and, in certain cases, by 
enhancing compliance and implementation through a 
financia! mechanism. 

A Scientific Body, which generally includes members 
designated by the parties ar the C0P but is independent 
from governments. These bodies can be created by !he 
convention itself ar by the C0P Scientific Bodies are 
generally consulted befare the discussion by the C0Ps on 
reports ar infarmation related to the implementation of the 
convention, as well as new ar emerging scientific and 
technical issues related to the implementation of the 
convention ar protocol. The Scientific Body of the 
Convention on Migratory Species (CMS), far example, meets 
immediately befare a meeting of the COP, as well as once 
inter-sessionally. Scientific Bodies support the 
implementation of the convention by making proposals and 
providing advice to the Secretaria! and the Parties. 
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Parties to major environment conventions (as at 1 March 1999) 

AFRICA (53) 

ASIA AND PACIFIC (40) 

EUROPE and CENTRAL ASIA (54) 

LATIN AMERICA AND 
THE CARIBBEAN (33) 

NORTH AMERICA (2) 

WEST ASIA (11) 

Key: percentage of countries 
party to a convention 

Notes: 

CBD CITES 
(174) (145) 

25 

35 

7 4 

0-25% 25-50% 

CMS Basel 
(56) (121) 

19 23 

5 21 

25 39 

6 

o 

50-75% 75-100% 

Ozone UNFCCC 
(168) (176) 

1. Numbers in brackets below the abbreviated names of the conventions are the total number of parties to that convention 
2. Numbers in brackets alter name of regions are the number of sovereign countries in each region 
3. Only sovereign countries are counted. Territories of other countries and groups of countries are not considered in this table 
4. The absolute number of countries that are parties to each convention in each region are shown in the coloured boxes 
5. Parties to a convention are states that have ratified, acceded or accepted the convention. A signatory is not considered a party to a 

convention until the convention has also been ratified 

Growth in numbers of Parties to selected MEAs 

number of parties 
200 

180 

160 

140 

120 

100 

80 

60 

CCD Ramsar 
(144) (114) 

28 

25 18 

Heritage UNCLOS 
(156) (130) 

39 38 

26 28 

28 

o 

- CBD 1992 (1993) 

- CITES 1973 (1987) 

CMS 1979 (1983) 

Basel 1989 (1992) 

Ozone 1985 (1988) 

UNFCCC 1992 (1994) 

CCD 1994 (1996) 

Ramsar 1971 (1975) 

- Heritage 1972 (1975) 

UNCLOS 1982 (1994) 

Note: years alter Convention na mes are those of adoption followed by (in brackets) entry into force; lines are thin before entry into force of a Convention, thick alter 

Sources: Convention Secretariats via a GEO questionnaire, Convention Web sites, national governments and international organizations 
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Especially as Waterfowl Habitat (Ramsar Convention), 
the 1972 Convention concerning the Protection of the 
World Cultural and Natural Heritage (World Heritage 
Convention), the 1973 Convention on International 
Trade in Endangered Species of Wild Fauna and Flora 
(CITES), and the 1979 Convention on the 
Conservation of Migratory Species of Wild Animals 
(CMS) Gohnston 1997, UNEP 1997). These ali 
address biological diversity, and the protection of wild 
fauna and flora has become one of the most developed 
areas of international environmental law covered by 
MEAs. Another sectoral MEA that emerged after 
Stockholm was the 1979 Convention on Long-range 
Transboundary Air Pollution (LRTAP), adopted by 
nearly ali European States as well as Canada and the 
United States. 

The second generation of multilateral environmental 
agreements and legislation is based on a holistic 
approach under which ali species should be exploited 
either sustainably or not exploited at ali, and their 
habitats protected, extended or improved to make this 
possible. This second generation was centred on the 
United Nations Conference on Environment and 
Development (UNCED), the Earth Summit, held in Rio 
de Janeiro in 1992. With ali but six member states of the 
UN represented, the conference was a landmark in the 
history of environmental law, confirming the global 
character of environmental protection and its integration 
with development. Two new conventions were opened 
for signature: the UN Convention on Climate Change 

The Rotterdam Convent1011 

The Rotterdam Convention was opened far signatura on 11 September 1998, and 
by early 1999 the representativas of 63 countries and the European Community 
had signad it. The Convention incorporates a system called Prior lnformed Consent 
(PIC) for Certain Hazardous Chemicats in lnternational Trade. Operated by FAO 
and UNEP, PIC is a procedure that hetps participatíng countries tearn more about 
the charaoteristios of potentiatly hazardous chemicals that may be shipped to 
them, initiates a decision-making process on the future import of these chemicals 
and helps disseminate this decision to other countries (IRPTC 1999). 

The Convention represents an important step towards ensuring lhe protection 
of citizens and the environment from the possible dangers resulting from trade in 
highly dangerous pesticides and chemicals. tt will establish a first line of defence 
against future tragedias by preventing unwanted imports of dangerous chemicals, 
particularly in developing countries, and extend to ali countries the ability to 
protect themselves against the risks of toxic subslances. 

The Convention is intended to enable the world to monitor and control the 
trade in very dangerous substances. lt will give importing countries the power to 
decide which chemicals they want to receive and to exclude !hose they cannot 
manage safely. lf trade does take place, requirements far labelling and provision of 
information on potential health and environmental effects will promote the sale 
use of these chemicals (Rotterdam 1999). 

(UNFCCC), which is sectoral in that it deals with 
climate and the atmosphere but widespread in its 
effects, and the Convention on Biological Diversity 
(CBD) which seeks to bring together agriculture, 
forestry, fishery, land use and nature conservation in 
new ways. UNFCCC and CBD demonstrated the 
difficulty of pursuing agreements that affect multiple 
sectors. Both agreements were highly politicized with 
major diplomatic battles taking place during 
negotiations. Because holistic, multi-sector agreements 
involve so many different and cross-cutting areas of law, 
policy and politics, they can engender more conflict and 
problems than sectoral MEAs. 

The Río Conference also encouraged the 
development of other global MEAs (Burhenne and 
Robinson 1996), including those on Straddling and 
Highly Migratory Fish Stocks (1995), the Convention 
to Combat Desertification (CCD, 1994), the agreement 
on Prior Informed Consent (PIC) on Hazardous 
Chemicals (1998, see box on the Rotterdam 
Convention) and new regional MEAs including the 
Regional Agreement on the Transboundary Movement 
of Hazardous Wastes in Central America (1992), the 
Convention on Cooperation for the Protection and 
Sustainable Use of the Danube River (1994) and the 
Agreement on Cooperation for the Sustainable 
Development of the Mekong River Basin (1995). 

Special mention must be also be made of a major 
new convention on Persistent Organic Pollutants 
(PüPs) which is expected to be opened for signature 
early in the next century. Two meetings of the 
Negotiating Committee for an International Legally 
Binding Instrument for lmplementing International 
Action on Certain Persistent Organic Pollutants have 
been held, and three more are planned befare the 
treaty is opened for signature (POPs 1995). 

Most of the global conventions developed since 
Stockholm are supported by a Conference of the 
Contracting Parties, a Secretariat and a Scientific Body 
(see box on page 200). 

Non-binding instruments 
Non-binding instruments are often forerunners of 
binding policy instruments and have at times had a 
more profound effect on environmental policy than 
binding ones. Non-binding instruments have also 
helped to bring about changes in attitudes and 
perceptions at all levels of society. While binding 
instruments receive the bulk of attention from policy 
makers and the public alike, non-binding instruments 



have played and are likely to continue to play a major 
role in the management of global and regional 
environmental problems. 

Non-binding instruments, rather than creating 
commitments for action in the form of legally-binding 
targets and timetables, provide a looser framework. In 
sorne cases, the main aim is to set out important 
issues and priorities, foster discussion and attention, 
and stimulate new thinking and understanding about 
the relation of humans to the natural world. In other 
cases, such as the non-binding Prior Informed 
Consent (PIC) system for chemicals and pesticides, 
jointly administered by UNEP and FAO, non-binding 
instruments provide international procedures and 
arrangements that contributed to the development of a 
legally-binding regime (Víctor and others 1998). 

Examples of non-binding instruments include the 
Global Programme of Action for the Protection of the 
Marine Environment from Land-Based Activities and 
the Pan-European Strategy for Biological and 
Landscape Diversity. 

Many non-binding instruments were developed 
during the run-up to the Rio Conference, sorne 
intended for discussion and definition by governments 
during the Conference. Two important non-binding 
instruments were adopted during the Conference: the 
Ria Declaratian and Agenda 21 (UN 1993). 

The Ria Declaratian, consisting of 27 principies, 
reaffirms the Stockholm Declaration on the Human 
Environment and builds upon it. Its central concept is 
sustainable development but it also includes severa] 
established and emerging principies, including common 
but differentiated responsibilities of states, the 
precautionary principie and the polluter pays principie. 
Many of the environmental agreements drawn up since 
the Río Conference include principies contained in the 
Río Declaration which are now becoming part of 
international law. These include the right of people to 
an appropriate environment, the right to information, 
and the right to participate in environmental 
m?nagement. The Rio Declaration has had an important 
impact on the development of national legislation in all 
regions, much of which now incorporates sorne or all of 
the principies contained in the Declaration, including 
the right of all people to an appropriate environment 
and the polluter pays principie. 

Agenda 21 is essentially a programme of action 
covering 40 different sectors and topics. It pays 
particular attention to national legislation, measures, 
plans, programmes and standards, and to the use of 
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lmplementation of MEAs is usually through national legislation and regulatory 
measures. Failure to implement is often dueto delays in setting up the necessary 
legislation (Brañes 1991). But legislation alone may not be enough - it usually 
needs to be fallowed up by specific programmes and activities and there may not 
be adequate resources to implement these. 

Compliance with MEAs is otten used as an indicator of implementation although 
compliance with the requirements of an MEA can occur without implementation, far 
example because a particular activity stops or is reduced far other reasons (such as 
economic crisis) ar because compliance occurs as a result of sorne existing national 
legislation. 

Compliance can be assessed in terms of the general spirit of an MEA as well as 
its specific requirements. Sorne MEAs cover many complex activities which make 
traditional means of measuring compliance impossible. Far exarnple, measuring 
compliance with the Basel Convention on the importation of hazardous wastes is a 
Herculean task and many Parties are unable to do so. Far such MEAs, achieving 
compliance is a matter of developing self-implementing rules and incentives. 

When comparing compliance far difieren! agreements, it is essential to examine 
how demanding the agreement is - does it require large changes in behaviour (as in 
the Montreal Protocol) ar little (as in the UNFCCC far developing countries)? The 
whaling accords of the early 20th century set allowable catch levels at such a high 
level that compliance was easy (Birnie 1985). The result was high compliance bu!, 
arguably, little implernentation. 

Effectiveness of an MEA is the extent to which the MEA achieves its objectives, far 
exarnple by influencing the behaviour of target groups and, ultimately, the extent to 
which it actually improves the quality of the natural environment (Víctor and others 
1998, Weiss and Jacobsen 1998). Such improvement may, however, result frorn 
many factors, natural , social and political. Far example, political changes in Central 
and Eastern Europe have recently led to majar reductions in sorne emissions but 
these are not primarily due to the Convention on Long-Range Transboundary Air 
Pollution ar its many protocols. 

An MEA may be effective by one measure, far example, stemming the 
international trade of a particular endangered species, yet fail to protect that 
species because it is consumed dornestically. Sorne MEAs have a wide scope and 
include several protocols whose effectiveness should really be evaluated 
independently. Sorne problems are simply easier to address than others. Substitutes 
far harmful substances may be more ar less available. Sorne problems rnay require 
basic and costly changes in patterns of production, consumption ar consurner 
behaviour and others rnay not. Sorne actions rnay need to cover a wide range of 
activities, others rnay be able to concentrate only on a lirnited nurnber of 'hot 
spots'. 

Ultirnately, irnplernentation and cornpliance, and thus the effectiveness of MEAs, 
depend prirnarily on the existence and effecliveness of the corresponding national 
legislation, institutions and pollcles, including those that ensure access to judicial 
and adrninistrative tora, national capacíly and polltical will (UN EP 1996a). While 
cornpliance is neither a necessary nora sufficient condition far effectiveness, higher 
levels of cornpliance will usually produce greater environmental improvernent 
(Werksman 1997). 

legal and economic instruments for planning and 
management. It is probably the most prominent, 
significant and influential non-binding instrument in 
the environmental field and has become the guiding 
document for environmental management in most 
regions of the world. Its most important impact, 
through its core concept of sustainable development, 
has been to extend the environmental debate beyond 
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Many MEAs use less elaberate and formal mechanisms te, pmmote and ensure 
compliance and full implementation. For example, the Convention on the Protection 
of the Marine Environment of the Baltic Sea Area (the Helsinki Convention) includes 
a complex system of implementalion review and assistance. 

Perhaps unsurprisingly, compliance tends to correlate with economic development 
but even sorne wealthy states face compliance problems. Japan, for instance, faced 
difficulties in implementing CITES because customs officials, who must identify 
regulated species at airports and ports, were until 1994 supplied with manuals of 
regulated species printed in English with only black-and-white photos (Victor and 
others 1998). 

lnnovative and effective means of limiting and addressing non-compliance will 
become increasingly importan! as MEAs develop and, as is likely, become more 
stringent. The most successful MEAs, such as the Montreal Protocol, have used a 
mix of formal and informal reviews and hard and soft measures; such an approach 
is likely to be the best way of preventing and managing non-compliance. 

environmental departments and NGOs. It provides 
policy makers with a starting point for linking 
environmental and socio-economic issues. Although 
there is a long way to go, such linkages have become 
difficult to ignore. To fulfil the requirements of Agenda 
21, most countries have prepared national 
environmental strategies or action plans and set up 
institutions for environmental management. Agenda 21 
has also had an impact on environmental governance 
and led to the creation or strengthening of multi
stakeholder organizations in many countries. 

Implementation, compliance and 
eff ectiveness 
While many environmental policy instruments have 
been put in place in recent years, there is growing 
concern about their implementation and effectiveness. 
Implementation, compliance, and effectiveness are 

separate but linked concepts (see box on páge 203). 
Most policy instruments seek to change the behaviour 
of target groups - for example, traders of endangered 
species or emitters of greenhouse gases - leading to 
an improvement in the state of the environment. 
Implementation is an activity not only of government 
- international organizations, trade associations, local 
governments, NGOs and the general public may ali be 
involved. In practice, society has to <leal with a 
mixture of policy tools: a complex set of legislation 
that directs command-and-control measures, economic 
instruments, cleaner production processes, voluntary 
action by the public and business, etc. 

Many procedures and mechanisms can be used to 
respond to non-compliance, including incentives and 
sanctions. Non-compliance can often be dealt with 
without resorting to the law: there may be many steps 
from noticing an infringement to initiating legal 
procedures. While sorne analysts argue for 'soft' 
measures such as persuasion, negotiation and 
assistance, others favour 'hard' sanctions of various 
types (Chayes and Chayes 1993, Downs and others 
1996). The former claim that failure to comply is 
generally unintentional, and even accidental, rather 
than wilful. Better management of the causes of 
failure is preferable to punishment and is likely be 
more effective. The latter believe that the costs of 
non-compliance must be made high enough to act as a 
deterrent and ensure that significant resources and 
attention are devoted to compliance (see box left). 

Reporting 
Reporting on the implementation of MEAs generally 
improves effectiveness by making parties more 
accountable, diffusing information on successful 
strategies and methods, helping to direct assistance if 
needed, and providing information and assessments to 
guide any future development of the MEAs (Victor 
and others 1998). States are more likely to comply 
with the terms of an MEA if they are confident that 
others are also complying, and transparency provides 
sorne deterrence against non-compliance (Chayes and 
Chayes 1995). 

Effective reporting depends on the willingness and 
capacity of parties to gather and report data accurately 
and objectively, and well-resourced Secretariats to 
process this information into accessible formats. The 
increase in the number of MEAs and non-binding 
instruments has led to more and more onerous 
reporting requirements and bureaucratic burdens. 



Sorne of the most highly-developed and effective 
reporting and review systems are those in MEAs for 
wildl.ife conservation The implementation of the 
Ramsar Convention, for example, is enhanced by a 
Monitoring Procedure for the specific requirement of 
maintaining the ecological character of a designated 
wetland of international importance. A team, generally 
composed of one Secretariat representative and two 
international experts, undertakes field visits and 
office-based discussions with local experts and 
government representatives. A detailed report, with 
recommendations for action, is then compiled and 
submitted to the Government concerned. 

Environmental legislation dates back at least to the 
middle of the 19th century - the first pollution control 
laws in the United Kingdom were introduced in 1863 
to control acid fumes from alkali manufacture and 
smoke from coal-burning furnaces (Ashby 1981). Since 
then, there have been two periods of intense national 
activity in relation to environmental legislation and the 
setting up of institutions to oversee environmental 
issues. 

The first dates from the 1960s when growing 
concerns for the environment, exacerbated by specific 
disasters such as the wreck of the oil tanker Torrey 
Canyon in 1967, releases of toxic chemicals such as 
those at Minamata in Japan and Bhopal in India, and 
concerns about persistent pesticides, led to many new 
environmental laws and regulations, mainly in the 
developed countries. 

The second, which is stíll ongoing, has involved 
almost every country in the world. It dates from the 
1992 Earth Summit. GE0-1 reported on many of the 
efforts being made to set up the national legislation 
and institutions needed to promote development 
through environmental improvement. This activity 
continues, in both developed and developing 
countries. It is being implemented through national 
environment strategies, plans and action programmes, 
and is strongly influenced by international initiatives 
and agreements. This intense activity involves many, 
if not most, countries. It comprises: 

• increasing national commitment to environmental 
issues and sustainable development, and a 
strengthening of institutions involved with 
environmental governance and protection; 
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• a shift from strictly sectoral laws to a more holistic 
approach seeking to integrate environmental and 
socio-economic issues such as the fight against 
poverty; 

• attempts to make the environment a cross-cutting 
issue requiring the cooperation of many individual 
ministries and government organizations; 

• the creation of National Environmental Action 
Plans and State of the Environment Reports; 

• mandatory Environmental Impact Assessments 
(EIAs) for major projects; 

• incorporation of citizens' rights to - and 
responsibilities for - a clean environment in 
national legislation; 

• the close involvement and participation of local 
people and NGOs in EIAs and National 
Environmental Action Plans; 

• a trend towards decentralization which is 
encouraging the birth of new grass-roots 
institutions to manage natural resources - such as 
local water user associations; 

• local environmental activities, such as waste 
separation, which are citizen-led and many of 
which have followed the adoption of Agenda 21 
which explicitly emphasizes the importance of 
local action. 

Not ali this activity has been generated by 
international initiatives such as the Earth Summit. In 
sorne areas, trade and investment have led to rapid 
economic growth followed quickly by serious 
environmental degradation. This has led sorne 
governments to take action to reconcile trade and 
environmental interests, through the use of trade
environment related policies and agreements such as 
product standards, enforcement of the polluter pays 
principie, health and sanitary standards related to food 
exports, and ecolabelling. 

Nor has ali this activity necessarily led to 
environmental improvements. Many of the new 
institutions created face overwhelming tasks and 
responsibilities. They have to compete for staff and 
budgets with older and often more powerful sectoral 
agencies. They often suffer from a serious lack of 
human, technical and financia! resources. And it is 
easy for the regulatory burden of ever-growing and 
more complex national and international legislation to 
overwhelm inadequately-resourced institutions. 

One notable weakness is in implementation of 
legislation and enforcement of standards. In many 
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countries, enforcement of legislative measures is far 
from satisfactory, mainly because of weak institutional 
capacity, shortage of trained staff, imported standards 
which are not always relevant or applicable, and 
government machinery unused to monitoring and 
enforcement. Uneasy relations with other government 
institutions - whose cooperation is essential in dealing 
with environmental issues - has also resulted in 
delays and failures to implement policies and enforce 
laws. As a result, the full and effective enforcement of 
environmental legislation and sánctions for non
complíance remains an elusive goal in many countries. 

Another unfortunate result of the new popularity 
of environmental measures has been fragmentation 
and duplication of responsibilities. In one African 
country, 10 different ministries administer an 
estimated 20 environment-related laws and in another 
8 ministries are responsible for applying 33 
environmental laws (SADC 1998). 

Activity is not restricted to countries where 
legislation is relatively weak. Both North American 
countries - where national legislation and institutions 
are highly developed - are engaged in majar reviews 
of their environmental efforts. Canada is revising its 
majar environmental legislation to emphasize pollution 
prevention, and is proposing more efficient 
assessment for an increased number of toxic 
substances. A new authority has been established to 
address Canadian sources oí international water 
pollution. New enforcement tools will allow for 
negotiated settlements for offenders without the need 
for a court case, and opportunities for publíc 
participation have been expanded, including a right to 
sue for damage to the environment if the government 
fails to enforce its own legislation. In the United 
States, majar reforms are also under way, and are 
expected to include new policy instruments and 
technologies, increasingly sophisticated and 
interlinked partner organizations in government and 
society in general, and new approaches that tackle 
complex issues holistically on the ecosystem scale. 

Economic ins.truments l 
The Earth Summit placed great stress on economic 
incentives as a means of both making production and 
consumption patterns more sustainable and of 
generating the resources needed to finance 
sustainable development. This potential is reflected in 
Principie 16 of the Rio Declaration (see box above). 

R10 Declaratt0n on Env1roriment 
and Developmen1:· Pnnc1ple 16 

Principie 16 

'National authorities sho.uld endeavour to promote the 
internalization of environmental costs and the use of 
ecanomic instruments, taking into account the approach 
that the polluter should, in principie, bear the cost of 
pollution, with due regard to the public interest and without 
distorting international trade and investment.' 

Source: UN 1993 

GE0-1 reported that economic instruments were 
increasingly being applied worldwide. They have great 
potential as powerful tools for stimulating sustainable 
development and the range of possibilities is wide (see 
box below). 

Yet, five years after Rio, the fifth anniversary 
Special Session of the UN General Assembly 
concluded that reform had been inadequate and too 
slow. Despite pleas for more use of market-oriented 
instruments, increase in the use of such instruments 
has been límited. In many countries, in particular in 
the developed world, there have been many proposals 
for taxes on emissions, mineral oils and pesticides, for 
example. Sorne countries, including for example 
Sweden (IER 1997) and the United Kingdom (see box 
right), have recently introduced taxes of this kind. 

Economic instruments for environmental 
protection and resource management 

Fiscal lnstruments 
taxes on inputs, exports, imparts, pallution, resources, land 
use 

Market creation 
tradeable emission permits, catch quotas, water shares, 
land permits 

Financia! instruments 
loans, grants, subsidies, revolving funds, green funds, 
low interest 

Charge systems 
charges for pollutian, environmental impacts, access, 
road usage 

Property rights 
ownership, use and development rights 

Bonds and deposit refund systems 
bonds for forest management, land reclamation, 
waste delivery 



Others plan to do so soon. Similar discussions have 
taken place at the international leve!, for instance 
concerning the imposition of a CO2 tax, a tax on air 
tickets or on capital movements. As long ago as 1972, 
James Tobin suggested levying a tax on international 
currency transactions, and the idea has recently been 
revived as a means of financing development in the 
face of the 'growing need for international cooperation 
on problems such as the environment, poverty, peace 
and security ... ' (u! Haq and others 1996). Suggestions 
have also been made for using a Tobin tax to solve 
pressing and more specific issues such as the global 
removal of land mines (Collins 1996). No form of 
international tax has yet been accepted, however. 

One of the most promising of the many new 
economic instruments being developed, particularly in 
the context of air pollution, is emissions trading. 
Tradeable emissions permits enable pollution 
reduction measures to be applied where reductions are 
most cost-effective. A company that reduces 
emissions below the leve! required by law can receive 
emissions credits that can pay for higher emissions 
elsewhere. Companies can trade emissions among 
sources within a company, as long as combined 
emissions stay within a specified limit, or trade them 
with other companies. 

In the case of electricity generation, for example, 
utilities can decide the most cost-effective way to use 
available resources to meet pollution regulations. 
They can employ energy conservation measures, 
increase reliance on renewable energy, reduce usage, 
employ pollution control technologies, switch to fue) 
with lower sulphur content or develop other 
strategies. Utilities that reduce emissions below the 
number of allowances they hold may trade allowances 
with other units in the system, sell them to other 
utilities on the open market or through auctions, or 
bank them to cover emissions in future years. 

Emissions trading has been developed into a 
highly sophisticated system in the United States (see 
page 305). The same approach can be applied, in 
principie, on the international scale through trading 
between countries. The allocation of the emission 
reductions agreed in Kyoto will lead to a system of 
national allowances for greenhouse gas emissions 
which could be distributed via tradeable permits. 

There is a growing awareness that, in addition to 
advocating new economic instruments to encourage 
sustainability, more attention should be focused on 
public policies that move society further away from 
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sustainability. Government subsidies, for example, can 
often encourage wasteful behaviour and unsustainable 
practices (Myers 1998, OECD 1997 and 1998a). 

Subsidies are widespread and pervasive in virtually 
every country, developing and industrialized; world
wide, governments are estimated to spend more than 
US$700 000 million a year subsidizing 
environmentally-unsound practices in the use of water, 
agriculture, energy and road transport. Many of these 

Tax initiat1ves to protect the environment: 
United Kmgdorn 

The UK finance minister Gordon Brown announced several 
tax reforms to help protect the environment on 9 March 
1999. The package included measures to tackle climate 
change through reducing emissions of greenhouse gases, to 
improve local air quality and support integrated transport, 
and to limit the environmental impacts of land use and 
water pollution. The reforms included: 

• a 'climate change levy' on the business use of 
energy, with offsetting cuis in employers' national 
insurance contributions, and additional support far 
energy efficiency schemes and renewable sources of 
energy to be introduced from April 2001; 

• reform of the company car taxation regime, on a 
revenue neutral basis, in April 2002; 

• reduced road taxes far smaller cars; 
• a package of seven tax measures to promote non

car commuting, the use of bicycles far business 
journeys and car-sharing; 

• an increase in the rate of landfill tax intended to 
send a strong signal to waste producers and 
persuade waste managers and local authorities to 
consider alternatives to landfill; and 

• an announcement that draft legislation will be 
published shortly far a tax on hard rock, sand and 
grave! used as aggregates - the forerunner of an 
aggregates tax - following a report on the 
environmental costs of quarrying, including noise, 
dust, visual intrusion, loss of amenity and damage 
to biodiversity. 

Source: EDIE 1999 

subsidies are economically inefficient, trade-distorting, 
ecologically destructive and socially inequitable, 
sometimes ali at the same time (de Moor and Calamai 
1997). 

The largest subsidy is agricultura! support in 
OECD countries. About US$335 000 million is spent 
annually on subsidizing farm production and farm 
incomes, a sum which is equivalent to about US$380 
per capita or $16 000 per full-time farmer. Most of this 
support is linked to production or to supporting prices. 
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Reforming policy on subsidies: New Zealand 
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transition process was painful in sorne cases, lhe government accommodated the 
reform by suspending or reduclng interest payments through wrile-offs; il helped 
more !han 4 700 farmers to adjust. Sorne 300 farmers became eligible far buy
out a nd left the sector. 

Source: Sandrey and Reynolds 1990 

By raising prices received by farmers, these subsidies 
encourage the use of inputs and the over-intensive 
use of land. This kind of support is both costly and 
ineffective since only 20 per cent of it ends up as 
additional farm income, and three-quarters of that 
goes to the larger and richer farmers. The remaining 
80 per cent leaks away, primarily to intermediate 
industries (OECD 1995). 

Another example of perverse public policy is 
support for energy production. Global energy 
subsidies currently total US$200 000 million a year 
(de Moor, in press). OECD countries spend sorne 
US$82 000 million a year subsidizing energy 
production, the equivalent of about US$90 per person, 
mostly through tax breaks, cheap provision of public 
infrastructure and services, subsidized capital and 
price support (OECD 1997). A common feature in 
global energy policy is that more than 80 per cent of 
the subsidies concern fossil fuels, the most polluting 
energy sources. Nuclear energy, with its risks for 
human health and the environment, receives 8 per 
cent and gets more support than renewable forms of 
energy. Governments are thus actually subsidizing 
pollution. Removing ali energy subsidies would reduce 
global CO2 emissions by 10 per cent while at the same 
time stimulating economic efficiency and growth 
(OECD 1997). 

There have been successes in removing damaging 
subsidies (see box above, for example). Bangladesh has 
abolished subsidies for the sale of fertilizers, Brazil has 
removed sorne subsidies for land conversion, China has 

removed price controls on coa!, many countries in 
Central and Eastern Europe have reduced energy 
subsidies, Indonesia has reduced very high subsidies 
for pesticides, and many countries have raised tariffs 
for the public water supply (World Bank 1997). 

An important economic key to sustainable 
development is to ensure that price and incentive 
structures reflect the true costs and benefits of 
production and consumption. In this, subsidies may 
play a role, despite the problems just discussed. 
The first step is to remove or reform current 
subsidies, or re-shape them to target their purposes 
more effectively, taking proper account of 
environmental concerns. Internationally-coordinated 
action may be the most effective strategy for subsidy 
reform. Institutional change is crucial: creating more 
transparency in support policies and regular 
monitoring increases the political costs of 
irresponsible policies and rewards responsible action 
by policy makers. 

Industry and new tedmologies : 

Industry bears a major responsibility for 
environmental damage. The traditional government 
policy response used to be command-and-control 
legislation that set standards for emissions, monitored 
results, and imposed fines for infringements. As 
standards became increasingly expensive to meet, 
industry's traditional 'end-of-pipe' solutions, 
consisting mainly of adding an extra filter here or 
installing another settling tank there, also became 
increasingly inappropriate. 

From this apparent impasse was born the concept 
of cleaner production (see Chapter 1) in which 
industrial products and processes are redesigned to 
minimize resource use, waste and emissions to the 
environment. Cleaner production has proved highly 
profitable (financially and environmentally) to 
industries that have embraced the concept, and 
governments have been provided with advice on how 
to set up and manage cleaner production strategies 
and policies (see flow chart above right). 

In developed countries, many industries have not 
waited for government advice or assistance but have 
preferred instead to clean up their production methods 
as a voluntary response to a sitü.ation that was both 
environmentally untenable and financially wasteful 
(Rabobank 1998). Sorne results are shown in the box 
on the right. In addition, governments in ali the GEO 



regions have made substantial efforts to encourage 
industries to adopt cleaner production methods (UNEP 
1996b), with majar successes in a number of individual 
countries, notably China (NEPA and others 1996). In 
1998, UNEP launched a new International Declaration 
on Cleaner Production to foster widespread adoption of 
the concept. By 31 March 1999, the Declaration had 
collected 109 high-level signatories from national and 
local government, companies, business associations, 
NGOs and international agencies (UNEP 1999). 

As mentioned in Chapter 1, meeting the goals of 
Agenda 21 requires substantial reductions in the 
intensity of resource use in developed countries -
typically by at least a factor of 10 (down to one-tenth 
of current levels). lt is argued that such reductions are 
not, in fact, as difficult to achieve as might at first 
appear and could be attained within a generation (von 
Weizsacker and others 1995). The Factor 10 approach 
has been endorsed by a number of governments and 
by the OECD (OECD 1998b). In the Netherlands, a 
five-year Sustainable Technology Development 
Programme, financed by five ministries, was com
pleted in 1997 (IEEP-B 1994, DTO 1997). It addressed 
key sectors such as food production, housing, water 
management, transport and chemical industry, and met 
with widespread interest from science and industry. 

Cleaner production has much in common with a 

GLOBAL ANO REGIONAL SYNTHESIS 

Overall strategy for cleaner production development 

DEVELOP CLEANER PRODUCTIDN VISION 
'START SMALL BUT THINK BIG' 

PROVIDE LONG-TERM 
FINANCE ANO 

TECHNICAL ASSISTANCE 

CLEANER 
PRODUCTION 

DEVELOPMENT 

ESTABLISH A CONSENSUS 
ON THE NEED FOR 

CLEANER PRODUCTION 

A 
y 

ESTABLISH 
CLEANER PRODUCTIDN ....e: 

PROGRAMMES 

ASSESS THE 
EXISTING SYSTEM 

Source: UNEP 1994 

similar approach which the World Business Council for 
Sustainable Development calls eco-efficiency, defined 
as the delivery of competitively-priced goods and 
services that satisfy human needs and improve quality 
of life while progressively reducing ecological impacts 
and resource intensity, throughout the life cycle of the 
product, to a leve! at least in line with the Earth's 
estimated carrying capacity (WBCSD 1995). 

There is now ample precedent for the view that a 

Costs and benefits of cleaner production: worldwide examples 

• a DuPont agricultura! products team from LaPorte, Texas, 
reduced its toxic emissions by 99 per cent through closed
loop recycling, off-site reclamation, selling former wastes as 
products, and substituting raw materials - overall savings 
included US$2.5 million of capital and more than US$3 
million in annual operating costs 

• during 1987-94 IBM reduced its annual global emissions of 
hazardous wastes from 218 to less than 90 tonnes 

• in North America, concentrated formulas for cleaners and 
washing up liquid have cut plastic packaging by 15-20 
percent and corrugated cardboard containers by up to 30 
per cent because concentrated products are sold in smaller 
packages requiring fewer raw materials; 

• in the United Kingdom, a redesigned shipping container 
eliminated cartons that held bottles of Clearasil, saving 156 
tonnes of packaging a year 

• refill bags for powdered laundry detergents in North America 
use 80 percent less materia l than paper cartons, require 
less energy to ship and contain 25 percent recycled plastic 

• during 1991-94, Dow Chemical reduced global emissions 
of the US EPA's 17 priority compounds by 65 per cent -
further reductions of 75 per cent are planned for the year 
2005 

• in Denmark five plants on an industrial estate have 
cooperated with one another, with local authorities and with 
local farms to utilize each other's wastes, making savings in 
energy and water worth US$12-15 million ayear 

• in the Netherlands, the labels from Heineken's returned beer 
bottles are processed into light-weight bricks 

• a new incinerator at Swissair's Zurich headquarters burns ali 
non-recyclable paper, cardboard and wood from !he 
company's offices and planes, heating !he headquarters, 
nearby apartments and a hotel as well as generating 
electricity to cool computer equipment; 

• a cleaner production audit of a Chinese chemical factory's 
penta-erythritol plant identified nine low-cost options which 
produced annual savings of US$30 000 for an investment 
of US$1200 - which was thus paid back in 15 days 

• in California, wastewater from a Unilever tomato-processing 
plan! is used as a soil conditioner to allow crop production 
on a site never previously farmed; 

• in Brazil, liquid effluent per tonne of production from a 
Unilever factory is now less !han 5 per cent of what it was 
in 1990 - a 20-fold improvement. 

Sources: UNEP 1993 and Rabobank 1998 
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manufacturer must assume at least sorne 
responsibility for the environmental impacts of its 
products throughout their life cycles. Indeed, there is 
mounting public pressure for products that can be 
reused, recycled, returned to the manufacturer or 
better disposed of. Many industrialized countries are 
introducing regulations on these issues. This means 
that manufacturers need to find ways of acquiring data 
on life cycle impacts. A technique for doing so has 
been developed: life cycle assessment (LCA), a 
process for evaluating the 'cradle-to-grave' effects that 
a product has on the environment over its entire life 
cycle (UNEP and others 1996). 

LCAs can be used for: 

• evaluating the environmental performance of a 
new product against that of an old one; 

• evaluating the environmental performance of a 
competitor's product; 

• informing governments, pressure groups and other 
organizations about the environmental aspects of 
products; 

• improving products and processes, and designing 
new ones; 

• developing business strategies, including 
investment plans; 

• setting ecolabelling criteria; 
• developing product policies and strategies; and 
• making purchasing decisions. 

The business of redesigning products from scratch in 
order to minimize their environmental impact is called 
ecodesign. The basic idea behind ecodesign is to 
include environmental factors at the beginning of the 
design process. Ecodesign is a complex process and a 
manual is now available to guide industries through 
the process (Rathenau Institute and others 1997). The 
strategies available to reduce environmental impacts 
in product design include: 

• developing completely new concepts; 
• selecting low-impact materials; 
• reducing materials usage; 
• optimizing production techniques; 
• optimizing the distribution system; 
• reducing impacts during use; 
• optimizing the lifetime of the product; 
• optimizing the end-of-life system. 

Overall, there has been encouraging progress towards 
more sustainable industry in many countries. 

Companies are committing themselves to sustainable 
development strategies through partnerships with 
customers, suppliers, government, NGOs and the 
general public, and they are becoming more open, for 
example through the publication of environmental 
reports. The development of voluntary self-regulating 
schemes in severa! countries is also a promising step 
forward (Rabobank 1998, Elkington 1997). However, 
while these policy responses are encouraging, they are 
insufficient: much faster action will be required in the 
next century if sustainable production and 
consumption is to become reality. 

Financing en\·ironmental action 

Participants at the Earth Summit agreed that 
implementing Agenda 21 would need new and 
additional sources of funds. While much could be 
provided by a country's own public and prívate 
sectors, low-income countries would need substantial 
additional funding in the form of development aid or 
other foreign capital flows. The UNCED Secretariat 
estimated that implementing Agenda 21 in low-income 
countries would cost an average of more than 
US$600 000 million annually between 1993 and 2000 
(UN 1993), of which US$125 000 million would have 
to come in the form of international donations or 
concessions. At the Earth Summit, high-income 
countries reaffirmed their commitment to reaching the 
UN target of providing O. 7 per cent of their GNP for 
Official Development Assistance (ODA). Sorne agreed 
to reach this target by the year 2000. 

Many low-income countries have increased their 
domestic investments in the social and environmental 
sectors but generally these increases have been small 
(See-Yan 1997). ODA finances nearly half of Gross 
Domestic Investment (GDI) in most low-income 
economies, except in India and the fast-growing 
economy of China - GDI is much larger than ODA in 
both these countries. 

Governments of both high and low-income 
countries have a wide range of options for increasing 
domestic investment in sustainable development 
including tax reforms, environmental taxes, reducing 
perverse subsidies (see pages 207-208), and 
redirecting financia! resources through macro
economic reforms. 

The cost of implementing Agenda 21 has to be met 
from domestic investment, aid and foreign investment. 
Sources and volumes of dcvclopment finance in each 
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region vary widely. For example, sub-Saharan Africa 
received in 1997 an average of sorne US$27 per capita 
of aid and US$3 per capita of foreign direct 
investment. By contrast, Latín America and the 
Caribbean received US$13 per capita of aid and US$62 
per capita of foreign direct investment (OECD 1998c). 

ODA was for many years the main source of 
externa! finance for low-income countries but this 
funding has been declining since 1991, both in 
absolute terms and as a percentage of Gross National 
Product. In 1992, industrialized nations were providing 
on average 0.35 per cent of their GNP as foreign aid -
amounting to a total of a little less than US$60 000 
million (less than half what was estimated as needed 
for Agenda 21). ODA dropped toan average of 0.22 per 
cent of GNP in 1997, the lowest rate of foreign aid 
ever. Between 1996 and 1997 alone, global 
development assistance fell by more than 14 per cent, 
to only US$47 580 million (OECD 1998c). Only four 
nations - Denmark, the Netherlands, Norway and 
Sweden - met the O. 7 per cent target (see diagrams 
above). 

The decline has severa! causes which seem likely 
to persist. They include budgetary pressures in donor 
countries, the end of the Cold War justification for aid, 
a view that the poorest countries were becoming too 
dependent on aid, the decreasing need for aid among 
middle-income countries and scepticism about the 
historical effectiveness of aid. Al! this adds up to what 
the Commission on Global Governance has described 
as 'aid fatigue' (CGG 1995). 
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The most dramatic development in funding in 
recent years has been the rapid increase in prívate 
capital flows to low-income countries - by more than 
a factor of three since 1992 (though with a 
substantial fall since 1997 due mainly to the collapse 
of Asian economies). The increase has been 
concentrated on a few privileged countries, mainly 
the more dynamic economies in Asia, Europe, and 
Central and South America. In 1997, low-income 
countries as a group received a total of US$22 000 
million of prívate flows, heavily concentrated in 
China and India. Countries in sub-Saharan Africa, 
including South Africa, received only US$2 000 
million in foreign direct investment and roughly the 
same amount in bank flows. The difficulties that the 
poorest countries are experiencing in attracting 
resources for development point to a continuing need 
for aid to help establish conditions that will favour 
market investment, self-sustaining growth, and 
attainment of internationally-agreed development 
goals (OECD 1998c). 

Sources of funding in addition to ODA and prívate 
capital investment include the aid given to countries 
with economies iri transition, transactions in which 
the main objective is not development, the Bretton 
Woods institutions (the World Bank family and the 
International Monetary Fund), various UN agencies 
and the Global Environment Facility (GEF). 

Since the Earth Summit, official international 
financing for sustainable development has remained 
well below the leve! considered necessary to 
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implement Agenda 21. Harnessing prívate capital 
flows may be more important than increasing or 
maintaining public capital flows but much more will 
need to be done to ensure that prívate investment is 
not used for unsustainable forms of development and 
that the poorest countries receive a much higher 
share (RIVM 1997). 

Publir participation . 

Broad public participation in decision-making is an 
important element of Agenda 21 because, combined 
with greater accountability, it is basic to the concept of 
sustainable development. Agenda 21 devotes separate 
chapters to involving many different groups including 
women, children and youth, indigenous people, NGOs, 
local authorities, workers and tracle unions, business 
and industry, scientists and technologists, and farmers 
(UN 1993). In many cases, individuals and members of 
these groups are the best source of knowledge about 
the causes of and remedies for many environmental 
problems. Public participation enables such 
knowledge, skills and resources to be mobilized and 
fully employed, and the eff ectiveness of government 
initiatives to be increased (see box above). 

In many countries, both developed and developing, 
this message has been taken to heart. In others, a 
start has hardly been made. Public access to 
environmental information has improved as 
governments have become more open and 
representative but in many regions more effort is 
required to achieve real public participation in 
environmental management (World Bank 1994). 

Involving the public may require fundamental 
changes in social attitudes and individual behaviour. 
For example, following the política! changes in 1989, 
the legal framework and institutions needed to secure 
public participation and acccss to justice have slowly 
begun to emerge in sorne Central European countries, 
but in others and in many Eastern European and 
Central Asían countries the absence of specific 
regulations or guidelines means that the real 
implementation of access to information and public 
participation has yet to take place. The efforts and 
resources needed to achieve active participation are 
considerable but the resulting people-motivated and 
collective actions are necessary if long-term 
sustainable growth is to be achieved. 

Public participation is increasingly seen as a vital 
component of many environmental policy initiatives. 

R10 Decbrnt1or1 on Env,ronment 
and Development P, 1nc 1ple l O 

MJClpfalO 

'l:nvlrornmmtal issues are l:lest haildled wlth the 
participation of all concarned cifü:ens, at the relevant level. 
At the national leve!, each individual shall have appropriate 
access to information concerning the environment that is 
held by public authorities, including information on 
hazardous materials and activities in their communities, 
and the opportunity to participate in decision-making 
processes. States shall facilitate and encourage public 
awareness and participation by making information widely 
available. Effective access to judicial and administrative 
proceedings, including redress and remedy, shall be 
provided.' 

Source: UN 1993 

Many countries are encouraging public participation in 
environmental management, through local government 
and community-based groups, often as a result of the 
trend towards greater democracy. But institutional and 
legal participation is often restricted to only a few 
areas. 

An increasingly important legislative too! for 
ensuring public participation is the EIA, which 
requires that the environmental impacts of major 
public and prívate projects are studied and published 
prior to decision making and often includes public 
hearings as a formal part of the process. A limitation is 
that EIAs are often required only for major projects. In 
sorne countries, institutions have polled the public by 
means of surveys dealing with specific questions on 
environmental degradation and possible courses of 
action. Citizens' participation has also materialized in 
a more direct way through formal representation of 
severa! social actors on various councils. The actors 
are entrepreneurs, environmental activists, municipal 
administrators, consumers and state institutions. 

NGOs, in particular, have collaborated effectively 
with national and local governments on a wide range 
of issues and concerns. They have emerged as major 
players and partners at local, national, and regional 
levels in development and conservation activities, 
performing a multitude of roles including 
cnvironmental education and awareness-raising among 
the public. NGOs have assisted in the design and 
implementation of environmental policies, 
programmes and action plans, as well as the setting 
out of specifications for EIAs. They also play a crucial 
advocacy role through their environmenta! campaigns. 



They have established legal services to assist citizens, 
other NGOs and local communities in exercising 
public participation rights and gaining access to 
justice. Many studies have noted the importance of 
NGOs in monitoring state behaviour and promoting 
compliance of MEAs (Weiss and Jacobson 1998). 

Citizens' demands for broader and institutionalized 
legal participatory channels are expected to increase. 
The changed perception of the role of civil society in 
achieving the objectives of the Earth Summit has 
resulted in the adoption of the principies of co
management of natural resources and a close 
collaboration between governments, NGOs, 
community organizations and the prívate sector in 
setting standards and preparing environmental policies 
or action plans. In sorne countries this collaboration is 
formalized in moves to decentralize governance to the 
community level. Decentralized actions to <leal with 
environmental conflicts locally or at the provincial 
leve! may offer an effective way of channelling public 
participation. 

Environmcntal information 
and education 

Ideally, access to governmental information of any 
kind should be guaranteed through a 'Freedom of 
Information Act' as exists in the United States. This 
situation is rare at the national leve! and entirely 
absent at the international level. Agenda 21 calls for 
greater public access to environmental information 
but, as yet, the level of access differs markedly in 
different regions and countries. 

In sorne regions, public and government 
awareness of environmental issues has been high, as 
indicated by the early appearance of regional treaties, 
national environmental laws and policies, and the 
establishment of formal communication and 
awareness-raising strategies, targeting those directly 
affected and the general public. Examples include the 
UNECE Convention on Access to Environmental 
Information and Public Participation in 
Environmental Decision-making which was approved 
in June 1998 and opened for signature at the Arhus 
Conference, and severa] European Union Directives 
which contain requirements for the disclosure and 
dissemination of data. NGOs are also involved in 
improving access to environmental information, for 
example by providing information on the location of 
pollution sources, the types of pollutants produced, 
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and contact information to help catalyse local action. 
Elsewhere, for example· in the former Eastern 

Bloc countries until the political changes of 1989, 
information on the state of the environment has been 
difficult to come by, simply not collected or, when 
available, frequently altered to present a more 
favourable picture. In sorne countries, the provision of 
information is still characterized by strict regulations, 
multiple reasons for refusal, and long delays. 

There is a growing recognition thafnational 
development plans and environmental policies have a 
better chance of being implemented effectively when 
supported by an informed, educated and involved 
public, and a general acceptance of the need for 
greater openness and transparency. A major problem, 
however, is the weakness of the information base in 
many countries. A shortage of reliable data and 
capability for data analysis undoubtedly hinders policy 
development, planning and programme 
implementation. 

There is a need not just for more data on 
environmental issues but for standardizing data 
collection and storage, and making it accessible to 
technical and managerial levels. Reports may be 
located in different bodies between which there is 
little or no cooperation or exchange, resulting in gaps, 
duplication and limited utilization of data. This, in 
turn, hinders policy development, planning, 
implementation, and follow-up. 

Even where adequate data are available, there may 
be incompatibility between different agencies and 
different countries. Networking and integration of data 
for environmental assessment are at a very early 
stage in sorne regions. Electronic information 
systems, networks and cooperation among relevant 
organizations ali need to be strengthened to enable ali 
users to benefit from data at the local, national, 
regional and international levels. 

Attempts are being made to redress this situation. 
In many areas, national and regional databases have 
been set up, for example on climate, soils and 
biodiversity, through the efforts of the UN and other 
organizations. Better information-exchange networks 
are gradually evolving but are still constrained by 
problems of access to modern communication 
systems. Language barriers also frustrate networking 
and information exchange. 

A number of international agencies are involved in 
strengthening institutional capacities to manage 
environmental information and assisting sorne 
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countries to prepare national and regional state of the 
environment reports. Cooperative activities include 
standardizing, collecting, analysing and exchanging 
scientific data, improving national scientific and 
technical capabilities and research infrastructure, 
cooperating with research networks in other regions, 
providing scientific knowledge to the public and inputs 
to decision makers, and developing appropriate 
mechanisms far technology transfer. 

While information on environmental issues has 
increased, particularly since the Earth Summit, the 
impact of this on decision-making cannot yet be 
assessed because many information programmes are 
still at an early phase of implementation. 

Agenda 21 urges every country to prepare a national 
strategy for environmental education. Chapter 36, 
'Education, Training and Publlc Awareness', recommends: 

• making education on environment and development 
available to people of ali ages; 

including environment and development concepts in all 
educational programmes; 

• involving children in local and regional studies of 
environmental health; 

• setting up training programmes to help school and 
university graduales attain sustainable livelihoods; 

• encouraging ali sectors of society to !rain people in 
environmental managemenl; 

providing locally recruited and trained environmental 
technicians to give communities the serv1ces they 
requ1re; 

working with the media, entertainment and advertising 
industries to stimulate public debate on the 
environment; 

• bringing the understanding and experience of 
indigenous peoples into education and training 
programmes. 

Source: UN 1993 

A number of schemes have been launched, sorne 
voluntary and sorne compulsory, under which 
companies make public information on their 
environmental activities, including the degree to 
which they pollute the environment. Far example, 
under the European Union's Pollutant Release and 
Transfer Register, information on potentially harmful 
releases to the air, water and soil, and on waste trans
port, is collected in a unified national reporting 
system, ensuring that the community, industry and 

governments gain greater access to relevant 
information on environmental pollution. The Indian 
Government has set up a network to <leal with the 
collection, collation, storage, analysis, exchange and 
dissemination of environmental data and information 
(MOEF India 1995). Many governments regularly 
publish environmental indicator reports, far example 
on water and air quality, and issue regular 
environmental information bulletins and other books 
and pamphlets far wide dissemination. 

Education, from elementary school up to the 
university, has an important role in providing enviran
mental information and raising awareness (see box 
left) and there has been a substantial expansion in 
education programmes at all levels. A growing number 
of countries now include environmental education in 
school curricula, and specialised programmes at the 
technical and higher education levels lead to 
environmental masters degrees and doctorates. Many 
universities and institutions are running courses and 
organizing training programmes, seminars and 
postgraduate studies in various fields of the 
environment. In sorne countries, however, 
environmental education is voluntary and differs from 
school to school. 

There has also been considerable interest in 
integrating environmental concepts into adult education 
and literacy programmes, far example using non-formal 
education centres as sources of environmental 
education. Consciousness-raising activities include 
educational campaigns on saving natural resources and 
reducing waste generation, ecolabelling, and publicity 
campaigns aimed at promoting recycling and 
consumption of non-polluting products. 

In sorne areas, NGOs have played a key role in 
producing print and audio-visual materials far non
formal environmental education in schools and other 
institutions of learning. 

lmproving health, education and living conditions 
remains the top policy imperative far many countries. 
Such improvement is vital far ensuring the political 
stability and social sustainability nceded to move 
toward greater economic and environmental 
sustainability. 

Nevertheless, social policies have had an 
unequivocal impact on the environment in many 
countries. Programmes devised to fight poverty and 



especially extreme poverty have often ignored 
environmental policies. Many projects that damage the 
environment have been considered valuable because 
of the employment they generate. Sorne housing 
programmes have fuelled urban growth and 
discouraged better use of existing urban areas. The 
regulatory approach characteristic of environmental 
management in most countries is dissociated from 
social policies, which have often clashed with 
environmental management. Practices and regulatory 
measures that benefit the industrial sector have often 
ignored environmental deterioration and its impacts 
on the quality of life. 

Population growth in many countries continues to 
exceed the growth of agricultura! production and the 
resulting food deficit is aggravated by the scarcity of 
land and water resources. A lack of education is often 
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associated with a lack of environmental awareness. 
New policies and strategies for environmental and 

natural resources management for sustainable 
development are beginning to emerge, in line with the 
innovative approach of Agenda 21. Many countries 
have adopted policies to stabilize or moderate 
population growth rates. Greater equity, however, is 
needed in the distribution of the opportunities and 
benefits of national economic development and 
international aid programmes. At present, too few 
national or international aid programmes reach or 
benefit the poor majority. 

The success of efforts directly targeted at poverty 
alleviation has varied. For example, direct support 
programmes to provide subsidized food have 
sometimes resulted in food deliveries going largely to 
the better-off in urban areas, and subsidized credit 

Policy goals for achieving sustainable development 

economic sustainability social sustainability environmental sustainability 

Water Ensure the adequate supply and Ensure adequate access of Ensure adequate protection of 
efficient use of water for the poor majority to clean watersheds, aquifers and freshwater 
agricu ltura! , industrial, urban water for domestic use and ecosystems and resources 
and rural development small scale agriculture 

Food lncrease agricultura! productivity lmprove productivity and Ensure sustainable use 
and production for regional profitability of small scale and conservation of land, forest, 
food security and export agriculture and ensure wildlife, fisheries and water 

household food security resources 

Health lncrease productivity through Enforce air, water and noise Ensure adequate protection of 
preventative health care and sta nda rds for protecti ng biological resources, ecosystems 
improved health and safety human health and ensure and lite support systems 
at the work place basic hea 1th ca re for the 

poor majority 

Shelter and services Ensure the adequate supply and Ensure adequate access to Ensure sustainable or optimum use 
efficient use of resources for affordable housing, sanitation of land, forest, energy and mineral 
buildings and transportation and transportation by the resources 
systems poor majority 

Energy Ensure the adequate supply Ensure adequate access Reduce local, regional and global 
and efficient use of energy to affordable energy by the environment impacts of fossil fuels 
for industrial development, poor majority, especially and expand the development and 
transportation and household use alternatives for fuelwood use of forest and other renewable 

alternatives 

Education Ensure the availability of trained Ensure adequate access for lntegrate environment in public 
people for ali key economic ali to education for a information and education 
sectors healthy and productive life programmes 

lncome lncrease economic efficiency, Support small scale Ensure sustainable use of natural 
growth and employment enterprises and job creation resources needed for economic 
opportunities in the formal sector for the poor majority growth in the formal and 

in the informal sector informal sectors 

Source: SADC 1996 
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programmes have resulted in loans failing to reach the 
poor, being used far consumption, and often not being 
repaid. 

Sorne governments have developed social policies 
that have emphasized the promotion of sustainable 
human settlements. The priority targets have been the 
basic needs of the rural population, especially shelter 
and safe drinking water, and human resource 
development, far example education and training. 

Sorne of the key policy concerns and main 
objectives far a new agenda and strategy on equity-led 
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growth far sustainable development are set out in the 
table on page 215. The matrix links the critica! basic 
needs (water, faod health, shelter and services, energy, 
education and income) with the overall and interrelated 
goals of economic, social and environmental 
sustainability. Developed in the context of Southern 
Africa, the matrix applies equally to much of the 
developing world. The social sustainability and equity 
issues are the new and crucial link between economic 
and environmental sustainability issues and objectives. 
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Africa 
l<EY FACTS 

• Many countries have recognized their need to move 
beyond Agenda 21 in arder to deal more effectively with the 
interlinked challenges of economic recovery, poverty 
reduction and sustainable development. 

• Most countries have now developed National Action 
Plans to combat desertification and sorne have gane further: 
Tunisia, far example, has strengthened its 'Yellow Hand' 
environmental programme to combat desertification and 
ptomote the socio-economic development of rural areas. 

• Sorne countries - far example Benin, Ethiopia, Eritrea, 
Ghana, Malawi, Mali, Mozambique, Seychelles and Uganda 
- have incorporated the environmental rights and 
responsibilities of their citizens in their constitutions. 

• The move toward sustainable development will require 
majar changes in many policies, programmes, laws and 
institutional arrangements, outside as well as within the 
envi ronment field. 

• Botswana and Namibia, far example, have recently 
developed natural resource accounts to enable a better 
assessment of their economic value and management 
options. 

• Regional centres have been strengthened to provide 
expertise in environmental management but most are 
vulnerable because of their dependence on government and 
donar funding; their inability to compete with the salaries 
offered by the prívate sector and international organizations 
is leading to a brain drain within and outside Africa. 

• The governments and people of Africa are increasingly 
setting their own agenda far change as a result of more 
democratic rule and improved governance in several 
countries and greater cooperation at the sub-regional, 
regional and global levels. 

The policy background. 
In many traditional African societies, the management 
and conservation of nature and natural resources was 
largely a community responsibility until well into the 
20th century. The survival of hunter-gatherer, pastoral 
and sedentary farming communities depended on 
extensive knowledge and sustainable use of the land, 
forests, plants and wildlife resources. That knowledge 
and related conservation practices were improved and 
passed on by successive generations, including social 
taboos and community sanctions for those who 
violated the norms. People and communities adapted 
to different ecological conditions, especially in the 
large dryland areas throughout the continent where 
people led pastoral lifestyles and migrated with their 
families and livestock in response to recurrent 
droughts and olher environmental challenges. Culture 
was mainly linked with ecology in a balanced and 
dynamic manner (Achoka and others 1996). 

During the 'scramble for Africa' in the late 19th 
century, European countries demarcated their new 
spheres of influence and territories in Africa by setting 
boundaries, which arbitrarily divided many peoples, 
cultures and ecosystems. In addition, during the first 
half of the 20th century, the European colonial powers 
imported and imposed new laws and regulations which 
undermined and replaced the traditional community
based approach to conservation. Local communities 
also lost access to many ecologically-rich areas set 



aside for European farming, mining and nature 
protection, especially in Southern and Eastern Africa 
(SARDC, IUCN and SADC 1994). 

By the mid-20th century the responsibility for 
natural resource management had shifted from local 
communities to colonial administrations, with a 
centralized bureaucratic structure which many 
countries perpetuated and expanded after 
independence in the 1960s. However, in the closing 
decade of the 20th century sorne governments began 
changing their environmental policies and laws to give 
greater support once again to community-based 
approaches to conservation, especially in wildlife 
management (SARDC, IUCN and SADC 1994). 

The colonial powers also established a 
development pattern focused mainly on economic 
growth, with the export of key commodities and 
natural resources as a major feature. In the 1960s, 
many newly-independent countries continued this 
growth strategy, an approach encouraged and 
reinforced over the next two decades by the aid 
programmes of industrialized countries and the 
lending policies of the World Bank and IMF. In addition 
to increased dependence on commodity prices in a 
world trade system dominated by the major 
industrialized countries, and vulnerability to 
fluctuations in these prices, African countries also paid 
a rising environmental cost (UNEP 1991). 

Many African countries took an active but initially 
sceptical part in the negotiations for and at the United 
Nations Conference on the Human Environment held 
in 1972 in Stockholm. They considered sorne of the 
key problems on the Stockholm Conference agenda to 
be largely the concern of the developed countries 
while their own biggest problem was lack of 
development. African delegations also worried that 
stricter environmental measures would be used to 
constrain their future development by leading to non
tariff trade barriers and new conditions in aid 
programmes. They joined other developing countries 
in ensuring that the recommendations in the 
Stockholm Action Plan took account of their concerns 
(UNCHE 1971). 

Over the following decade, many countries 
established new environmental agencies, policies and 
laws. However, the new environmental units were 
usually added on to the government decision-making 
structures, mainly as coordinating bodies, or combined 
with an existing natural resource or development 
department (for example in water, forestry or 

AFRICA 

tourism). During the 1980s, sorne countries prepared 
new National Conservation Strategies as well as 
National Environmental Actions Plans (NEAPs) which 
were sometimes combined with National Action Plans 
to Combat Desertification. But in these and other 
countries the environment agencies often lacked the 
authority, budgets, staff, expertise and equipment to 
implement the new policies and action plans 
effectively orto enforce the laws. Among other 
constraints during the 'lost decade' of the 1980s were 
unfavourable terms of trade, economic stagnation, 
rising indebtedness, corruption and civil unrest which 
further undermined and marginalized environmental 
action in many countries (UNEP 1993). 

A major new regional policy initiative was 
launched in 1985 with the convening of the first 
African Ministerial Conference on the Environment 
(AMCEN) in Cairo. The conference operates through 
close cooperation among three key organizations that 
provide the secretariat: the Organization of African 
Unity (OAU), the United Nations Economic 
Commission for Africa (UNECA) and UNEP (AMCEN 
1992). Over the next decade, AMCEN provided 
political leadership and policy guidance through the 
Ministerial Conference and its Bureau. AMCEN 
established five committees focused on the main 
regional ecosystems (deserts and arid lands, forests 
and woodlands, regional seas, river and lake basins, 
and island ecosystems) and the eight technical 
cooperation networks on soils and fertilizers, 
climatology, water resources, education and training, 
science and technology, biodiversity, energy and 
environmental monitoring. AMCEN also played a 
notable role in catalysing village-level approaches 
towards sustainable development. 

During its first decade, AMCEN played a crucial 
part in creating a distinctive and common position for 
Africa in the negotiations for, at and after the United 
Nations Conference on Environment and Development 
in 1992 in Rio de Janeiro. By the late 1980s, most 
countries were confronted by a large backlog of 
environmental degradation as well as many new 
environmental challenges caused by rapidly-growing 
populations and increasing urbanization and 
industrialization. But the top political imperative and 
policy challenge throughout the continent was - and 
remains - the poverty of the majority of the people. 
As repeatedly demonstrated by many of the priority 
issues highlighted in the African Common Position on 
Environment and Development, the poverty of the 
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majority was increasingly recognized as a major cause 
and consequence of environmental degraclation ancl 
resource depletion in the region (UNECA 1991). 

In their joint report to the 1992 Earth Summit, the 
Southern African countries reflected the conccrns of 
many others in concluding that: 

'Throughout the negotiations be/ore and during 
the Ria Conference in ]une 1992 we must never 
forget that the majority of people and countries in 
the SADCC regían and the world are poor. If the 
poor sometimes behave in a way that degrades the 
enviromnent it is not because they choose to do so. 
They only do so when they have no other choices. 
The Earlh Churier and Agenda 21 must expand 
the development choices and opportunities f or the 
majority of poor people, communities and 
countries ... No new political and economic 
arrangements within or among our countries can 
be called sustainable if they fail to change the 
present situation of a rich minority and poor 

The countries of Southem Africa identlfied the focus and direction for needed policy 
ctlange in their Policy and Strategy for Environment and Sustainable 
Development: 

'Changes for greater equity and sustainable development are needed, for example, 
to shift the emphasis and priorities: 

In economic development policies focused largely on the formal sector toward 
policies supporting the much larger informal sector which is the maln source of 
jobs, income and affordable goods and services for the poor majority. 

• In agricultural policies promoting large scale production for export of food and 
horticultural crops toward policies focused on the food security of poor rural and 
urban households and fair returns far small scale farmers. 

In land tenure laws and policies excluding women toward policies recognising 
and expanding the rights of women to inherit and own land. 

• In health policies which allocate a disproportionate share of the budget to 
specialized medical services and hospitals toward policies focused on primary 
health care services which are affordable and acccssiblc for the poor majority. 

• In human settlements policies which emphasize more planning, research and 
delivery of unaffordable housing toward policies giving top priority to the !ethal 
shelter, water and sanitation problems of the poor majority in urban and rural 
settlements 

• In wildlife and parks policies where local people bear many of the costs toward 
policies which give local people and communities a greater voice in wildlife 
management and a significant share of the benefits of wildlife-based tounsm 

• In international lending policies, especially structural adjustment policies which 
adversely affect the poor majority first and most, toward UN system-wide policies 
and programmes of economic reform for greater equity and sustainable 
development.' 

Source: SADC 1996 

rnajority by significantly reduáng the gap between 
them. The Earth Charter and Agenda 21 must 
provide a new basis far a new deal f or the majority 
of poor people and countries in ordff to secure and 
sustain our commo11 future' (SADCC 1991). 

At the Earth Summit, however, poverty alleviation got 
far more attention in plenary speeches than in the 
action plan. After lhe Earth Summit, overall 
development aid largely stagnated or declined. No 
significant new or additional resources were providecl 
for expanding environmental protection and 
improvement programmes in Africa or other 
cleveloping regions (SADC 1996). 

The 1992 Earth Summit thus producecl a 
comprehensive but flawed action plan for application in 
Africa, especially with regard to practica! policies and 
measures for reducing the poverty of the majority of 
people while combating environmental degradation. 
Although many countries used Agenda 21 as an 
innovative guide for improving national policies and 
planning cluring 1993-97, they also recognizecl their 
need to move beyond it in order to deal more 
effectively with their triple and interlinkecl challenges 
of economic recovcry, poverty reduction and 
environmental improvement (SADC 1996). 

By the mid-1990s, the conclusion reached by the 
Southern African countries reflected the common 
challenges to ali top policy-makers in ali key 
development sectors throughout the continent (see 
box left). These countries then set a new agenda for 
equity-led growth and sustainable development 
focused on accelerating economic growth with greater 
equity ancl self reliance, improving thc health, income 
and living conditions of the poor majority, and 
ensuring equitable and sustainable use of the 
environment and natural resources for the henefit of 
present and future generations. They especially 
emphasized in their report that 'These three goals 
constitute one agenda ior action. None of the goals is 
achievable without the other two. In the SADC region 
economic growth is not sustainable without protecting 
the environment and resource base on which future 
<levelopment depends. Environment and social 
improvement programmes are not feasible without the 
financia! resources generatecl by economic growth. 
Most importantly, economic and environmental 
sustainability are not achievable without significant 
improvements in the lives ami livelihoods of the poor 
majority' (SADC 1996). 
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Global MEAs 
Although sorne African countries signed MEAs as long 
ago as the 1930s, it was not until the 1992 Earth 
Summit that a number of global MEAs relevant to the 
African situation were signed by most countries. The 
situation regarding implementation is unclear and at 
times confusing. The enthusiasm generated at the 
Earth Summit, coupled with the support and 
encouragement of United Nations agencies, bilateral 
and multilateral donors and lending agencies, resulted 
in most countries initiating action to implement 
programmes and projects under the global 
conventions. Studies and training programmes 
recommended for implementation by the MEAs have 
taken place in most countries where externa! funding 
was provided. 

The most favoured means of implementing MEAs, 
and environmental policy in general, at the national 
leve! has been the enactment of legislation and 
passing of decrees. Sorne countries, especially in 
Western and Central Africa, have favoured legislation; 
others, particularly in North Africa, have relied more 
heavily on Presidential and Ministerial decrees. 

---- - - -

Severa! countries have also adopted 'environmental 
codes' with provisions for the implementation of 
various environmental MEAs. 

However, enforcement remains a problem as 
governments seldom have personnel with the skills 
needed to select and enforce policy packages. The 
causes of weakness, however, are not the same 
throughout Africa. Sorne relate to the choice of 
policies, sorne to the enforcement processes and sorne 
to low priority being assigned to the MEAs. Most 
countries have not yet adequately integrated the 
legislative, technical, administrative and other 
parameters into the fabric of their development 
process. 

The importance attached to MEAs is reflected in 
the rate of their ratification (see figure below). 
Although there is sorne political commitment to most 
global MEAs, sorne are of more relevance than others. 
Desertification and drought, for example, is one of the 
most important environmental issues and the 
particular emphasis on the situation in Africa in the 
convention text has resulted in the CCD receiving a 
high degree of political commitment and extensive 
support: 51 African countries were parties to the CCD 
as of 1 March 1999. 

Parties to majar environment conventions (as at 1 March 1999) 
~ ~ . 

CBD CITES CMS Basel Ozone UNFCCC CCD Ramsar 
(174) (145) (56) (121) (168) (176) (144) (114) 

AFRICA (53) 19 23 28 

Northern Africa (6) 4 4 

Western and Central Africa (25) 13 9 14 

Eastern Africa and ( 11) 
lndian Ocean lslands 

3 8 4 

Southern A frica (11) 7 5 

Key: percentage of countries 
pa rty to a convention 

0-25% 25-50% 50-75% 

Notes: 

1. Numbers in brackets below the abbreviated names of the conventions are the total number of parties to that convention 
2. Numbers in brackets after name of regions/sub-regions are the number of sovereign countries in each region/sub-region 
3. Only sovereign countries are counted. Territories of other countries and groups of countries are not considered in this table 
4. The absolute number of countries that are parties to each convention in each region/sub-region are shown in the coloured boxes 
5. Parties to a convention are states that have ratified, acceded or accepted the convention. A signatory is not considered a party to a 

convention until the convention has also been ratified 

Heritage 
(156) 

39 

1 

18 

7 

8 

UNCLOS 
(130) 

38 

4 

18 

B 

B 
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While there have been rnany initiatives to cornbat 
desertification, rnost predate the CCD which carne 
into force only in Decernber 1996. Most countries 
have now developed National Action Plans (NAP) to 
cornbat desertifícation and sorne countries have gone 
even further. Tunisia, for exarnple, has strengthened 
its 'Yellow Hand' environmental prograrnrne to combat 
desertification and promote the socio-econornic 
developrnent of rural areas. The Governrnent has also 
updated the NAP (UNSO/UNDP 1995a), established a 
National Cornmittee on Desertification and a national 
fund for natural resource conservation with the airn of 
financing projects to cornbat desertification 
(UNSO/UNDP 1995b). In Zimbabwe, the NAP process 
has been decentralized to the district leve! and 
District Environmental Action Plans have been 
produced. These are not tied only to the CCD - a 
cornplernentary Desert Margins Initiative has also 
been irnplernented to enhance food security for rural 
populations, focusing on rain-fed crops, tree and 
livestock production systems in dryland areas 
receiving 100-600 mm of rainfall annually. In the 
Sahelian countries of Burkina Faso, Níger and Senegal, 
national structures have been put in place, and 
programmes to combat drought and desertification are 
being implemented. 

Other initiatives relevant to the CCD include sub
regional action programmes emphasizing cooperation 
in sustainable management of shared natural 
resources, including rivers, lakes and aquifers, through 
streamlining, harmonizing and enforcing environmental 
laws, standards, mandates and responsibilities among 
member states. Notable examples include the Kalahari
Namib Action Plan and the extension of the Zambezi 
Action Plan to other shared water course systems 
(Maro 1995). The first phase of the Kalahari-Narnib 
Action Plan was concluded in 1995 ata cost of US$11.9 
million, and sought to improve the welfare of people 
living in the area through sustainable exploitation of 
natural resources and abatement of human-caused land 
degradation and the desertification process (SADCC 
1991). 

The UNFCCC also remains a high priority. 
Although African countries are not major contributors 
to the greenhouse gas emissions that lead to climate 
change, they will be severely affected by it - coastal 
areas and the drylands will be the rnost affected. As a 
result, 47 countries are parties to UNFCCC. Unlike 
the industrialized countries, there is no obligation to 

reduce emissions of greenhouse gases to a specific 
target and deadline since Africa's contribution to 
global CO2 emissions is low - only 3.5 per cent 
(CDIAC 1998). However, the African countries should 
learn the lesson of the industrialized world and set 
targets for future emissions as their energy usage and 
industrialization increases. The region's preparedness 
to live in a warmer 21st century will depend on how 
actively the scientifíc community, governments and 
policy-makers respond to emerging global 
environrnental issues (SARDC, IUCN and 
SADC 1994). 

Projects being developed under UNFCCC include 
energy efficiency studies, alternative energy 
programmes, and inventories of greenhouse gases. 
Projects in Northern Africa include the use of non
fossil fuels and assessments of the impact of climate 
change on coastal zones and mitigation options. In 
Southern Africa, the focus has been on adapting to 
drought conditions resulting from climate change, for 
example through research on alternative crops and 
varieties, and strengthening the SADC Drought 
Monitoring Centre in Harare. 

UNCLOS is of ~ignificant relevance to the life 
support systems of severa! countries, and many 
countries have ratified it since it was adopted in 
December 1982 (UNEP 1997). The Base! Convention 
on the Control of Transboundary Movements of 
Hazardous Wastes and their Disposal is also of 
importance as Africa has been the main destination of 
hazardous waste exports from industrialized countries. 
In spite of this, however, only 23 countries are parties 
to the convention. Substantial financia! benefíts can be 
derived from storing and disposing of hazardous 
wastes and, while sorne states oppose the trade in 
such wastes, clearly not ali do. 

The Rarnsar Convention has 28 contracting parties 
in Africa. The Convention requires that parties 
designate at least one national wetland for inclusion in 
the List of Wetlands of International Importance 
(UNEP 1997). The floodplains of the Zambezi River 
and the Okavango delta are among Southern Africa's 
major wetlands, providing a wide range of functions 
such as water and nutrient retention and flood control. 
They are also important for tourism. The coral reefs of 
Tongaland and the St Lucia System (South Africa) and 
the Kafue Flats and Bangweulu Swamps (Zambia) 
have been designated as wetlands of international 
importance. In Eastern Africa, Ramsar sites include 



the Lake George ecosystem in western Uganda, and 
Lake Nakuru in Kenya. 

The Convention on Biological Diversity (CBD) has 
led to the formulation of biodiversity plans and 
strategies, especially in countries where the depletion 
of tropical rain forests and the rapid disappearance of 
sorne animal species have attracted national and 
international attention. In Cameroon and Ghana, for 
example, forest policies and management plans, 
formulated specifically to address biological diversity, 
sustainable forestry and wildlife management, have 
been adopted as a result of the CBD (Cameroon 1996 
and Ghana 1991), resulting in the implementation of 
community-based forestry management projects. 
National biodiversity strategies and action plans have 
been prepared following ratification by 50 countries, 
many with the support of the Global Environment 
Facility (see box). 

CITES is closely related to the CBD. National 
programmes have been introduced in much of Africa to 
help in the sustainable utilization and trade in wildlife. 
Such programmes include the Communal Areas 
Management Programme for Indigenous Resources 
(CAMPFIRE) in Zimbabwe, the Peace Parks Concept 
in Mozambique and South Africa, and the 
Administrative Design Programme for Game 
Management Areas (ADMADE) in Zambia. In 
Northern Africa, the CITES Secretariat is running a 
series of workshops to introduce countries to ali the 
CITES concepts and identify common needs. For 
Eastern and Southern Africa, the main significance of 
CITES has been in conservation of the African 
elephant through control of the ivory trade. 

While sorne actions in the areas of drought, 
desertification and biodiversity have been triggered by 
global MEAs, it is too early to evaluate their overall 
impact. The Base! Convention and, to sorne extent, 
the Bamako Convention have resulted in the creation 
of 'Dump Watch', an advance warning agreernent 
among West and Central African states with diplomatic 
representation in European capitals. According to this 
agreement, European governrnents, international 
NGOs and cooperating institutions and individuals 
provide information to African diplomatic missions on 
the movernent of hazardous wastes from Europe to 
Africa. This information is then urgently transmitted 
to responsible institutions in Africa for necessary 
action. For example, a number of attempts to export 
toxic wastes to Cote d'Ivoire, Ghana, the Democratic 
Republic of the Congo and Nigeria have been aborted 
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through 'Dump Watch' and other environmental 
organizations (Dorm-Adzobu 1995). However, this is a 
long-term process, and while sorne of the countries 
have started implementation, others are still securing 
the necessary funds. 

The region is increasingly adopting production 
standards that aim to reduce ozone depletion. Most 
African countries ( 44 out of 53) have ratified the 
Montreal Protocol. Egypt has replaced ozone
depleting substances with cyclopentane in ali of its 
nine refrigerator manufacturing companies. The new 
refrigerators also have lower energy consumption 
(UNIDO 1997). Funding was from the Protocol's 
Multilateral Fund, with most of the Egyptian 
companies making substantial contributions by 
complementing the conversion process with 
irnprovements of their plants, buildings and products. 
Sudan has also banned the use of CFCs in aerosols 
and refrigerants, and has begun a training programme 

GEF and Afnca 

Most African countries are benefiting from GEF-funded projects focusing on 
biodiversity, climate change and international waters; by June 1998, a total of 
US$419 million or 22 percent of ali GEF funding for approved projects had been 
allocated to the region, and considerable co-financing generated. 

Africa has been the top regional recipient of GEF biodiversity tunding, having 
been allocated one-third of all biodiversity funding totaling US$250 million by mid-
1998. East Africa was one of the earliest recipients of GEF support in biodiversity 
through the East African capacity-building project implemented in Kenya, Uganda 
and Tanzania at a cost of US$10 million. One-third of the GEF funds devoted to 
biodiversity projects in coastal, marine and freshwater ecosystems was committed 
to sub-Saharan Africa, and significan! funds are also addressing land degradation 
issues, particularly in Africa. 

Other examples of regional and national biodiversity projects cover arid and semi
arid zones including the management of plant genetic resources, protected areas 
management, the conservation and management of habitats and species, island 
biodiversity, coastal, marine and freshwater ecosystems, forest ecosystems, 
mountain ecosystems, capacity building and institutional support as well as 
emergency responses. 

In the climate change area, Kenya is part of a US$120 million Photovoltaic 
Market Transformation lnitiative being implemented with US$30 million of GEF 
funds. Other climate projects include support to Mauritania for a project on wind 
power, to Morocco for re-powering of powér plants, to Cote d'lvoire and Senegal for 
control of GHG emissions, to Benin and Sudan for rangeland rehabilitation for 
carbon sequestration and greenhouse gas reduction, and support for renewable 
energy (Ghana, Mauritania, Mauritius, Tanzania, Tunisia, Uganda, Zimbabwe) . 

lnternational waters projects include waterbody management programmes, such 
as the GEF-supported Lake Victoria Environment Management project being 
implemented ata total cost of US$78 million, pollution control in Lake Tanganyika, 
integrated land and water programmes, and containment-based programmes such 
as the oil pollution management project for the South-west Mediterranean Sea. 

In recognition of the importance of land and water degradation, an interagency 
initiative to develop a coordinated action programme to address these issues 
through GEF has recently been agreed (GEF 1999b). 

Sources: GEF 1998, 1999a and 1999b 
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0ne of the high profile areas of CITES oper"1tions has been the regulation of the 
ivory trade. Parties to CITES put the Afrlcan elephant on Appendlx II of CITES in 
1977, and in 1985 ivory trade controls were tightened through the introduction of 
a quota system. Despite reductions in volume, illegal trade continued. In mid-
1989, against a backdrop of growing intemational pressure, sorne importing 
countries began introducing domestic legislation to stop the importation of raw 
ivory. In 1990, the Parties to CITES placed the African elephant in Appendix I, 
banning all international trade in elephant products with effect from January 1990 
in the belief that only a complete end to the ivory trade would stop the continued 
losses to poachers. Since then, a number of African countries have attempted to 
reverse the total ban in the belief that their elephant populations were no longer 
threatened with extinction. 

In 1997, the Parties to CITES decided to permit sorne highly controlled exports 
al elephant ivory for the first time since 1989, and agreed to transfer the elephant 
populations of Botswana, Namibia and Zimbabwe from Appendix I to Appendix 11 

The first, experimental sale ot ivory took place in April 1999, when a total of 52 
tonnes from these three countries were sold to Japanese buyers under conditions 
strictly controlled and monitored by the CITES Secretaria! Funds obtained from 
this operation mus! be re-invested in conservation programmes. 

Another development that has been approved by the Parties to CITES is the 
exchange ot ivory far conservation funds. Donar countries will symbolically buy the 
ivory which will then be destroyed. Again, ali funds generated in this way must be 
used to support conservation activities (CITES 1999). 

The history of CITES in Cameroon illustrates the obstacles to implementation and 
effectiveness (Weiss and Jacobson 1998). While Cameroon signed CITES in 1973, 
the report on the signing was lost for severa! years, and thus ratification occurred 
only in 1981. CITES received low levels of attention from the government. More 
recently, nea, ly two tonnes of ivory seized in Hong Kong was traced to sources in 
Cameroon. 

to inform the public about alternatives to these ozone
depleting substances (Earth Council 1997). South 
Africa, the only CFC producer in the region, phased 
out its production by 1996 in line with the 
requirements of the Montreal Protocol (UNEP Ozone 
Secretariat 1998). 

The effectiveness of CITES is unclear, despite its 
critica! importance to this species-rich region. Besides 
the usual problems of tight budgets, low 
administrative capacity and corruption, many 
countríes have large territories and national borders 
wíth few checkpoints. Much 'intcrnational tradc' 
occurs without official notice. In sorne countries, 
CITES has resulted in little change in national law or 
practices. In Cameroon, for instance, while there have 
been severa! changes to Cameroon's wildlife laws 
during the past two decades, almost none could be 
attributed to the influence of CITES (Weiss and 
Jacobson i998). The situation rcgarding thc ivory 
trade is described in the box above. 

Regional MEAs 
Most regional and sub-regional MEAs seek to 
reinforce global MEAs by filling in gaps, facilitating 

joint action and mutual understanding in 
environmental policy and management, and enabling 
environmental issues to be treated on a regional 
rather than national basis. 

Environmental cooperation is ;ilso enshrined in 
broad-based agreements such as Articles 56- 59 of the 
OAU treaty establishing the African Economic 
Community relating to natural resources, energy, 
environment and control of hazardous waste. Other 
players in regional environmental issues include the 
biennial African Ministerial Conference on the 
Environment. 

The boxes on pages 225 and 226 list the most 
important regional MEAs and provide sorne details on 
compliance ami implementation. The major impact of 
th~se agreernents has been the formulation of new 
national and sub-regional policies and action plans. 
Through such agreements member states have been 
able to correct imbalances in the sharing of resources. 
For example, under the Nile 2000 initiative, riparian 
states of the River Nile are negotiating a new 
framework for the development and equitable sharing 
of the river's water resources. 

Ohstacies to implementation 
There are many obstacles to the effective 
irnplementation of MEAs in Africa, including: 

• an inadequate policy framework for 
implementation; 

• constraints on financia! resources; 
• lack of qualified personnel in the different 

disciplines related to MEAs at the national leve]; 
• inadequate participation by national stakeholders, 

as well as the general public, in the negoti;ition of 
MEAs; 

e failure of sorne MEAs to reflect national 
environmental priorities; 

• absence of in-depth understanding of the contents 
of MEAs. 

The policy actions neecled for effective 
implementation include: 

~ increasing awareness of decision makers ;inc\ thc 
general public oí thc contents, rcquired follow up, 
and implications of MEAs - awareness raising 
should include information anc\ analysis of available 
policy alternatives, particularly policies 
encouraging the private sector to help the 
implementation process; 



• capacity building of national institutions, including 
securing finance from different sources, training 
and technology development and transfer; 

• instituting an intra-regional mechanism for 
implementing programmes related to the MEAs; 

• ensuring the active involvement of African experts 
in MEA negotiations; 

• translation of MEAs into different languages and 
ensuring proper understanding of their texts. 

Action Plans 
During the past decade, many environment agencies 
in African countries, including Madagascar, Kenya, 
Uganda, Burkina Faso, Congo and Togo, have prepared 
new National Conservation Strategies, Forestry Action 
Plans, National Environmental Action Plans, and Plans 
of Action to Combat Desertification, often with the 
support of international organizations such as the 
FAO, IUCN, UNDP, UNEP, UNSO and the World Bank. 

However, these new plans often run parallel to 
overall national development plans and are not linked 
or integrated with other economic and sectoral plans. 
Many of them therefore lack the ful[ involvement and 
support of key ministries whose cooperation is needed 
to ensure effective implementation (UNEP 1993). 
Sorne have other inherent weaknesses, with 
recommendations that are too general and lacking 
such strategic details as the assignment of a specific 
implementing agency, time targets, detailed cost 
estimates and funding arrangements. Most also focus 
exclusively on national issues, without taking 
sufficiently into account the transboundary 
implications of the proposed actions. 

Laws and institutions 

As part of their follow-up to the 1992 Earth Summit, 
sorne countries - for example Benin, Ethiopia, Eritrea, 
Ghana, Malawi, Mali, Mozambique, Seychelles and 
Uganda - took the significant step of incorporating the 
environmental rights and responsibilities of their 
citizens in their constitutions. At the sub-regional 
level, the 1992 SADC Treaty included the following 
key objectives: 'to achieve development and economic 
growth, alleviate poverty, enhance the standard and 
quality of life of the peoples of southern Africa' and 'to 
achieve sustainable utilization of natural resources and 
effective protection of the environment' (SADC 1996). 
At the regional leve!, the OAU recognized a safe 
environment as a right by declaring that 'Ali people 
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Major regional MEAs 

Treaty Place and date 
of adoption 

Coílveíltioíl Oíl the Africaíl Migratory Locust Kano 1962 

Coílveíllioíl aíld Statute Relaliílg to the Developmeíll of Fort-Lamy 1964 
the Chad Basin 

Phyto-Saílitary Conventioíl for Africa Kinshasa 1967 

Africaíl Conveíltioíl Oíl the Coílservation of Nature aíld Algiers 1968 
Natural Resources 

Convention Coílcerning the Status of the Senegal River Nua kchott 1972 

Convention Establishing a Permanent lnter-State Drought Ouagadougou 1973 
Control Committee for the Sahel 

Convention for the Protection of the Mediterranean Sea Barcelona 1976 
against Pollution 

Convention Creating the Niger Basin Authority Faranah 1980 

Convention for Cooperation in the Protection and Abidjan 1981 
Developnient of the Marine aíld Coastal Environmént of 
the West aíld Central African Region 

Regional Conveíllion for the Conservatioíl of the Red Sea Jeddah 1982 
and Gulf of Aden Environment 

Convention for the Protection, Management and Nairobi 1985 
Development of the Marine and Coastal Environment of 
the Eastern African Region 

Protocol Concern ing Protected Areas and Wild Fauna and Nairobi 1985 
Flora in the Eastern African Region 

Agreement on the Action Plan for the Environmentally Harare 1987 
Sound Management of the Common Zambezi River 
System 

Bamako Convention on the Ban of the lmport into Africa Bamako 1991 
and the Control of Transboundary Movement and 
Maílagement of Hazardous Wastes Within Africa 

Lusaka Agreement on Cooperative Enforcement Operations Lusaka 1994 
Directed al !Ilegal Trade in Wild Fauna and Flora 

Treaty Establishing the Lake Victoria Fishing Organization Kisumu 1994 

SADC Protocol on Shared Watercourse Systems Johannesburg 1995 

shall have the right to a generally satisfactory 
environment favourable to their development' (United 
Nations 1990). 

Over the past two decades, many countries have 
put in place a wide range of new environmental laws 
and regulations. One unfortunate result of the 
commitment to strengthen environmental protection 
measures has been a significant fragmentation and 
duplication of authority and responsibilities. For 
example, in Zimbabwe 10 different ministries 
administer an estimated 20 environment-related laws 
while in Botswana 8 ministries are responsible far 
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lmplementat1on and compliance 1r1 selected regional '.'/1EAs 

Afrícan Convention on the Conservation of Nature and Natural Resources 
Wlth 30 Parties, the Convention has resulted in the establishment of several 
national parks and natural reserves, providing economic returns through 
tourism. Zambia, for example, has 19 national parks covering 6.4 million ha 
(8.4 per cent of land area) and four bird sanctuaries. Game management areas 
cover an additional 16.6 rnillion ha (22 per cent of land area), and the country 
also has extensive forest reserves (IUCN ROSA 1995) The Convention is 
reflected in national instrurnents such as the Trapping of Anirnals Control Act 
( 1973) and the Parks and Wildlife Act (1975) in Zimbabwe. 

Convention for the Protection of lhe Medilerranean againsl Pollulion 
AII Mediterranean countries and the European Community are Parties to the 
Barcelona Convention which has established 123 protected areas 

Conventíon for Cooperation In the Protection and Development of the 
Marine and Coastal Envíronmenl of the West and Central African Regían 
Covers coasts from Mauritania to Namibia, a distance of sorne 8 000 km 
(Vernier 1995). Provides for the protection and preservation of rare and 
fragile ecosystems, for the development of guidelines far conducting 
environrnental impact assessments, and far the forrnulation of procedures far 
the determination of l1ability and compensation (UNEP 1981). Ratified ar 
acceded to by 10 countries. 

Regional Conventíon for the Conservalion of lhe Red Sea and Gulf of Aden 
Environment 
Djibouti, Egypt, Somal1a and Sudan are the African Parties (see page 315). 

Conventíon for the Protection, Managemenl and Developmenl of the 
Marine and Coaslal Environment of the Eastern African Region 
Although adopted in 1985 with two Protocols (one on protected areas. 
fauna and flora, the other on combating marine pollu!ion) and an Action 
Plan, raiification has been slow. The convention, which has been ratified 01 
acceded to by Comoros, France (Réunion), Kenya, Seychelles, Somalía and 
Tanzania, is currently being revised to take into account developments since 
it was adopted. 

Bamako Convention on the Ban of the lmport ínto Africa and the Control 
of Transboundary Movement and Management of Hazardous Wastes 
Wlthin Africa 
Complementary to the Basel Convention, it caters for the special conditions 
of Africa not fully incorporated into that Convention. Places obligations on 
states to control and preven! transboundary movement ar irnportation of 
hazardous wastes, and take precautionary measures against recurrence 
Both conventions were conceived when lhree African countries becarne 
viclims of dumping of toxic waste with disastrous consequences. Fewer than 
hall of African nations have signed the Convention, which entered into force 
on 22 April 1998. Sorne counlries may be stalling ratification in arder to 
continue lucrative trade in hazardous wastes 

Lusaka Agreement on Cooperative Enforcement Operations Directed al 
lllegal Trade in Wild Fauna and Flora 
Aims to reduce and ultirnately eliminate illegal trade in wild fauna and flor.; 
Six countries have ratified the agreernent, which enlered inlo force on 10 
December 1996. The agreement works closely with CITES but is 
empowered to investigale violations of national laws. 

Treaty Establishing the Lake Victoria Fisheries Organization 
Open to ali riparian slates of Lake Victoria since 1994 but so far sIgned by 
Kenya, Uganda and Tanzania, and ratified only by Tanzania. 

The Southern African Development Community (SADC) Protocol on Shared 
Watercourse Systems 
Calls for equity and shared responsibility among riparian states in the 
utilization and management of watercourse systems. Member states are 
obliged to strive for a higher standard of living far their peoples, and 
conservation and enhancement of the environment to promote sustainable 
development. Signed by eight of the 12-member SADC, with Angola and 
Zambia requesting more time, no country has yet ratified . 

Source: UNEP 1997 

applying 33 environmental laws (SADC 1998). The 
situation is further complicated in countries such as 
South Africa where responsibilities are shared by 
central and regional authorities (DEAT 1996). As a 
consequence, sorne countries are now reviewing their 
legal framework with the aim of consolidating, 
streamlining and strengthening their environmental 
laws. Priority requirements include updating and 
bringing laws in line with current scientific 
knowledge, reducing overlap and conflicts, setting 
more realistic and higher penalties to encourage 
compliance, clarifying and harmonizmg the responsí
bilities of different national ministries, and identifying 
<1ml filling gaps in the legal framework for 
environmental protection (UNEP 1993). 

environment protection and improvement. For 
example, many countries in Northern and Southern 
Africa created new environment ministries while most 
East African countries favoured separate 
environmental coordination bodies such as the 
National Environment Management Authority in 
Uganda and the National Environment Secretariat in 
Kenya. Countries in West and Central Africa have a 
mixture of environment ministries and coordination 
bodies. Environmental units were also combined with 
existing ministries. For example, in Cameroon the 
environment is combined with forestry, in Burkina 
Faso with water resources, in Ghana with science and 
technology, c1nd in Zimbabwe with tourisrn. 

Special institutional arrangements at the sub
regional leve! include the Environment Unit in the 
Secretariat of the Economic Community of West 
African States (ECOWAS), the Inter-Governmental 
Authority on Development (IGAD), and the 

The fírst environment Ministry in sub-Saharan 
Africa was created in 1975 in the former Zaire. By the 
early 1990s, most countries had established a wide 
variety of new institutional arrangements for 



Environment and Land Management Sector 
Coordination Unit and the recently created SADC 
Water Sector Coordination Unit based in Lesotho. 

At the regional leve!, the UNECA and OAU have 
long had separate natural resources departments. The 
African Development Bank has had a special 
environment unit since the early 1990s, and recently 
restructured its programme to put greater emphasis 
on the environment. 

While providing new prominence and focus for 
environmental issues, these agencies and units still 
face overwhelming tasks and responsibilities. They 
have to compete for staff and budgets with the older 
and often more powerful sectoral agencies, whose 
activities often have more impact on the state of the 
environment and natural resources than those of the 
environmental agencies themselves. Since the 1980s, 
the adverse environmental impacts of the policies of 
key economic and sectoral agencies have continued to 
undermine public health as well as the resource base 
needed for future economic development. As 
repeatedly emphasized at and after the 1992 Earth 
Summit, a move toward sustainable development will 
require major changes in many present policies, 
programmes, laws and institutional arrangements, 
outside as well as within the environment field. In 
particular, it will require moving away from the 
tendency to sectoralize the environment by breaking 
through the many administrative and other constraints 
on ínter-Ministerial coordination and cooperation. It 
will also require new approaches and methods for 
national development planning and the integration of 
the environment in decision-making throughout the 
public and prívate sectors. 

Agenda 21 includes many recommendations calling 
for the wider use and integration of Environmental 
Impact Assessments (EIAs) in ali major economic and 
sectoral policies and programmes. Since Río, at least 
one-third of African countries have introduced new 
EIA policies, laws and procedures. However, although 
representing a significant step toward greater 
environmental sustainability, EIAs alone are not 
enough to secure sustainable development. 

National and regional policies for securing 
economic, social and environmental sustainability in 
Africa need to be anchored and reinforced by 
incorporating impact assessments as an integral part 
of decision-making in at least three key respects: 
assessing the likely environmental impacts of 
economic policies and activities; assessing the likely 
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economic impacts of environmental policies and 
measures; and assessing the likely equity impacts of 
both economic and environmental policies (SADC 
1996). 

As emphasized in the 1996 SADC report, 'The 
integration in ali key policy sectors of simultaneous 
economic, environmental and equity impact 
assessments (EIA3) will certainly not make decision
making easier though. EIA3 will inevitably in~rease 
rather than reduce the number and complexity of the 
trade-offs involved in most major decisions. EIA3 will, 
however, significantly improve the chances oí making 
better decisions in support of sustainable 
development. By identifying and making those trade
offs more explicit, and preferably more public as well, 
EIA3 will increasingly compel decision-makers to 
assess and defend their policy choices in terms of 
economic, social and environmental sustainability' 
(SADC 1996). 

L111d ISSIICS 

L.and degradation continues to be the main environmental challenge facing many 
African countries, especially in terms of deforestation, loss of biodiversity and 
declining soil fertility. Current national policies do not adequately respond to these 
challenges (World Bank 1995a), mainly because responsibilities and laws for 
protecting the soil, forests and biodiversity are fragmented among different 
government agencies. Those who have the most to lose and are the first to be 
affected by land degradation - the local people and communities - have seldom 
been adequately consulted or involved in the planning and implementation of the 
many different conservation and remedial programmes. Most of these people are 
poor and the existing agricultural, energy, forestry and wildlife policies do not 
provide them with the support and range of choices they need. 

Land-use and access regimes a,e often complex; in Malawi, for example, the 
process of leasing land involves 33 steps (0koth-0gendo 1998). The regimes often 
do not allow a simple and direct integration of sound land-use principies with 
acceptable tenancy agreements and enforceable property rights. 

Land policies (ar lack thereof) and land laws are often based on feudal regimes 
originating in 19th century England. Their relevance to African cultures and 
property regimes has always been problematic and incommensurate. Most African 
governments have not responded to the need for participatory, appropriate and 
effective policies and legislation on land and natural resources. 

However, sorne people are searching for a systematic articulation of visions, plans 
and institutional mechanisms to clarify questions of land ownership and develop 
cohesive regulations for just, sustainable and equitable use of land and land-based 
resources. Sorne governments, including those of Eritrea, Malawi, Mozambique, 
South Africa, Tanzania and Uganda, are responding through reviews, sectoral 
policies, Land Commissions and participatory ar non-participatory task forces 
(0koth-0gendo 1998). The Uganda Land Act of 1998 provides for the tenure, 
ownership and management of land, giving security of tenure to people (such as 
squatters) who were originally at the merey of the tille holder (Land Act of Uganda 
1998). This Act reinforces the provisions in the 1995 Constitution of Uganda 
which vests control of land in the citizens of Uganda, with the previously powerful 
Uganda Land Commission now only holding and managing land on behalf of the 
Government, having relinquished administrative issues regarding land to District 
Land Boards. 
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A further chronic problem for the environmental 
institutions is the lack of adequate staff, expertise, funds 
and equipment to implement and enforce many existing 
national laws and international conventions. Expanded 
capacity-building programmes anda stronger 
commitment by governments are needed in many 
countries. The largely regulatory approach to 
environmental protection and management in most 
countries needs to be supplemented by a wider use of 
economic instruments and legal incentives (UNEP 1993), 
with progressive empowerment of rural communities 
over natural resources on the land on which their lives 
depend (see also box on land issues on page 227). 

Eronomir instntnH:' 111 ~ 

Confronted by tough challenges to accelerate economic 
growth and reduce poverty, African countries are 
constantly under pressure to pursue short-term growth 
policies, which shift ecological and economic costs to 
the next generation. But escalating environmental 
degradation and resource depletion are already 
recognized as both a consequence and a cause of 
poverty. Moreover, the costs of environmental neglect 
are substantial. In Nigeria, for example, the long-term 
cost of not acting to prevent environmental degradation 
has been estimated at more than US$5 100 million a 
year, more than 15 per cent of GDP (World Bank 

The cosl of 111act1on· N,ger,a 

'Toe conventional 0111; a111t on gove•11111ent and prívate sector action in our own 
and other countries has been concem about the costs of taking new environmental 
protection measures. This narrow preoccupation has overshadowed the equally 
important consideration of the mounting economic, social and ecological costs of 
not acting. 

A recent World Bank study (World 
Bank 1990a) provides a stark 
assessment of the risks and enormous 
costs if no remedia! action is taken on al 
least eight of our priority environmental 
problems. 

In the absence of near-term remedia! 
and mitigative measures, the long-term 
losses to Nigeria from environmental 
degradation in eight priority areas have 
been estimated [see table]. 

In sum. tt1e long-term losses to our 
country ol not acting on our growing 
environmental problems are estimated to 
be around US$5 000 million annually.' 

Source: FEPA 1991 

1 
Annual costs of inaction 

(US$million/year) 

Soil degradation 3 000 

1 Water contamination 1 000 
Delorestation 750 
Coastal erosion 150 
Gully erosion 100 
Fisl1ery losses 50 
Water hyacinth 50 
Wildlile losses 10 

Total 5 110 

1990a). Sorne of the degradation is irreversible. 
Groundwater polluted by industrial and agricultura! 
chemicals cannot readily be cleaned. Topsoil washed or 
blown away in a few years takes centuries to replace. 
Extinct plant and animal species are lost forever, and 
with them disappear the many potential health, 
economic and other benefits they represent. 

To avoid these escalating environmental and 
economic costs, sorne governments are starting to 
consider a much broader range and mix of regulatory 
measures and economic instruments to facilitate and 
accelerate their transition toward development that is 
economically, socially and ecologically sustainable. 
These economic instruments and incentives include 
changes in tax policies to allow accelerated 
depreciation allowances, tax write-offs and, as in 
Zambia, reduced or no import duties for pollution 
control equipment and environmentally-sound 
technologies (World Bank 1995a). 

'Green' taxes, providing incentives far producers 
and consumers to act in ways that are environmentally 
friendly, are relatively new and many current tax 
structures and environment management systems are 
not compatible with such taxes (World Bank 1995a). 
Indirect taxes such as value-added tax and excise duty 
are the most likcly tools far the future, far example as 
a result of regional economic integration through the 
SADC. 

Under its Industrial Expansion Act of 199~ (GOM 
1993), Mauritius provides manufacturing enterprises 
with duty exemptions, tax credits and other incentives 
on the importation of pollution abatement and 
environmental protection facilities, new machinery 
and equipment in arder to promote economic, 
industrial and technological development. 
Disincentives, based on the polluter pays principle, in 
the farm of fines and the rccovery of costs far the 
clean-up of pollution are also provided far in the 
Environmental Protection Act (GOM 1991). 

Policy changes that prevent environmental 
degradation can reduce government expenditure, far 
example by abolishing agricultura! and other subsidies 
which encourage deforestation or the exploitation of 
marginal lands or, as in Egypt, reducing the hidden 
subsidies when user charges far public services such 
as water fa]] below actual costs. Other measures such 
as effluent charges, user charges, product charges and 
adrninistrative fees can become a source of much
needecl revenue which can then be used to finance 
additionai environmental restoration and protection 



. 
measures. The use of tradeable permits is being 
examined by Ghana as a way of reducing and 
controlling industrial pollution in the Korle and Chemu 
lagoons (World Bank 1995a). 

The Ministries of Finance and National Statistical 
Offices in sorne countries are considering how to adapt 
their system of national accounts to reflect better the 
extent to which economic development affects the 
quantity or quality of the natural resource base on 
which future development depends. Botswana and 
Namibia, for example, have developed natural 
resource accounts to enable a better assessment of 
their economic value and management options 
(Markandya and Perrings 1991). Madagascar has also 
made a similar first attempt, focusing on water and 
forest resources (ONE 1997). Other innovative 
approaches include special environment protection 
funds based on contributions by government, industry 
and other private sources, such as those already 
created in Benin, Cote d'Ivoire, Niger and Seychelles. 

Industries in Africa have only limited access to 
environmentally-sound technology, and historically 
have aimed at maximizing production, with little or no 
concern for the environment. Although National 
Cleaner Production Centres have been established in 
Tanzania, Tunisia and Zimbabwe (UNEP 1998), many 
industries are still unaware of the potential benefits of 
cleaner production and relevant legislation is usually 
non-existent. Countries are often more concerned 
with attracting foreign investment which could be 
deterred by making production standards too 
restrictive. 

Sorne multinational corporations, local companies 
and large-scale mining companies are beginning to 
adopt precautionary environmental standards. For 
example, ISO 9000 production standards are now used 
in Mauritius, South Africa and Zimbabwe. Although 
the ISO and other standards are still voluntary, more 
companies are using them as a guide when targeting 
foreign markets which increasingly require 
environmentally-safe products. Mauritius is planning 
the introduction of industrial waste audit regulations 
to encourage industries to self-regulate and adopt 
cleaner technologies, as a precursor to the eventual 
adoption of ISO 14 000. 

In sorne countries, cleaner production is being 
promoted through incentives and support services. 
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Mauritius,.for example, is using award schemes for 
environmental excellence, local accreditation and 
certifying bodies, as well as providing soft loans for 
investments in domestic solar heaters. The country is 
also participating in a UNEP pilot project to 
implement cleaner production with the industries 
involved - sugar production, food processing, knitwear 
manufacture and tourism. 

The picture with regard to the trend in financing 
environmental action in Africa is fragmented and 
incomplete. Agenda 21 recognized that developing 
countries, especially the least developed, would need 
substantial funds to implement sustainable 
development, and that ODA should be a main source 
of funds for these countries. Other sources include the 
public and private sectors, including debt reduction, 
and innovative financia! mechanisms such as economic 
instruments, joint implementation programmes, 
national and international environment funds 

For developing countries, particularly those in 
Africa, ODA is a main source of externa! funding, and 
essential for the effective implementation of Agenda 
21, which cannot generally be replaced by priva te 
capital flows (Osborne and Bigg 1998). However, 
throughout the 1990s ODA has been declining both in 
real terms and as a percentage of GNP, and the 
outlook for a recovery remains poor. Nevertheless, 
sub-Saharan Africa's share of total aid has increased 
slightly from 37 per cent in 1990 to 39 per cent in 
1998 (World Bank 1999). 

There have been changes in the composition of 
ODA, with a sectoral reallocation of aid towards those 
with a greater share of public goods, and increasing aid 
to countries with sound policies (World Bank 1999). 
According to World Bank ratings, average policy 
performance has improved significantly in sub-Saharan 
Africa, and a number of countries - including Ethiopia, 
Mali and Uganda - have adopted a sound policy 
environment (World Bank 1999). 

The data available, which are fraught with 
shortcomings, indicate that the shares of bilateral 
ODA commitments for the conservation and 
management of resources have risen over the period 
1990 to 1996 in total and percentage terms, from 
about US$5 300 million to US$6 500 million, or from 
18 per cent to 25 per cent of the total. Multilateral 
ODA commitments in this sector have fallen from 
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25 per cent to 16 per cent of the total over the same 
period (CSD 1998). 

Although there have been unexpectedly large 
increases in private capital flows to developing 
countries, including foreign direct investment (FDI), 
these have been mostly concentrated in middle
income countries in Asia and Latin America. African 
countries are unlikely to have benefited significantly 
because of their high leve! of indebtedness, which has 
a negative effect on domestic investment, including 
the investment necessary to attract prívate capital 
(CSD 1997). 

Sorne progress has been made towards alleviating 
the debt burden in Africa, under the Heavily Indebted 
Poor Countries (HIPC) Debt Initiative, which focuses 
resources on countries with a solid track record of 
performance. By January 1999, 10 of the 12 countries 
reviewed for eligibility under the HIPC Initiative were 
in Africa. Debt-relief packages, with an estimated total 
nominal debt service relief of US$4 800 million, have 
been agreed on for five of these countries (Burkina 
Faso, Cote d'Ivoire, Mali, Mozambique and Uganda), 
while packages with an estimated total nominal debt 
relief of a further US$2 450 million are being 
considered for Guinea-Bissau, Ethiopia and Mauritania. 
Six other African countries remain to be reviewed for 
eligibility under the HIPC framework - Chad, Guinea, 
Niger, Togo, Tanzania and Zambia (World Bank 1999). 
Nevertheless, further efforts to reduce indebtedness 
are still needed in sub-Saharan Africa. 

With regard to financing by African countries from 
their own public resources, there has been an increase 
in national institutions established to <leal with 
environmental issues in most African countries, 
demonstrating increased política! and financia! 
commitment to this sector. Public sector financing of 
environmental activities by African countries, 
including in-cash and in-kind counterpart funding of 
projects, is therefore likely to have increased 
significantly since UNCED, although also still likely to 
be inadequate. 

Environment funds are innovative financing 
mechanisms that can pool revenues from various 
types of resources (such as earmarked taxes and 
charges, concessional grants or loans, debt-for-nature 
swaps, and interest on endowment funds) to provide 
long-term funding for environmental programmes. The 
success of environment funds is reflected in their 
growing number (CSD 1997). Environment funds 
based on contributions by government, GEF, industry 

and other prívate sector sources have been created in 
Benin, Congo, Cote d'lvoire, Madagascar, Níger, 
Seychrlles and Uganda, among others (World Bank 
1990b and 1995b). 

A few African countries have used debt-for-nature 
swaps to generate new additional financia) resources 
for environmental conservation and management. This 
mechanism converts part of a country's externa) debt 
into a domestic obligation to support environmental 
activities and programmes. Madagascar, Sudan and 
Zambia have all used debt-for-nature swaps, and the 
funds generated have been used to support 
environmental education, sustainable development, 
conservation and ecosystem management of protected 
areas, and inventories of endangered species. They 
have also been used to establish endowment funds, 
with interest paid used to finance conservation 
activities. 

International financia! mechanisms such as the 
Global Environment Facility (GEF) and the 
Multilateral Fund for the Montreal Protocol have 
transferred financia! resources to developing countries 
for investments related to protection of the global 
environment. By mid-1998, Africa had been allocated 
about 22 per cent of GEF funds, totalling US$419 
million, including 33 per cent of funding for 
biodiversity, 38 per cent of funding for international 
waters, and 11 per cent of funding for climate change 
activities (GEF 1998). 

There has been increased interest by the World 
Bank in the environmental and social effects of its 
projects in developing countries. The Bank's portfolio 
of environmental projects in Africa increased, from 
US$125 million approved in fiscal year (FY) 1990 to 
about US$282 million approved in FY1997 (including 
GEF funds). These projects generate considerable co
financing from a variety of sources including 
governments, bilateral and multilateral donors, NGOs 
and the prívate sector. There were 56 World Bank 
financed envíronment projects active in Africa in FY98, 
with a total cost of US$898 million (World Bank 1998). 

Sorne progress has been made in increased 
financing for environmental action in Africa, although 
it is not easy to determine the magnitude from the 
information available. However, much more needs to 
be done by increasing public and private capital flows 
to this sector. With regard to externa) sources of 
finance, unresolved issues of particular relevance to 
African countries include falling ODA and the 
unfulfilled lJNCED commitments on increasing ODA 



to the leve! considered necessary to implement 
Agenda 21, and reducing the debt burden. At the 
domestic leve! a wider range of instruments and 
mechanisms, reforms in public expenditure, greater 
prívate-sector participation and more innovative 
mechanisms need to be considered and further 
developed (CSD 1997). 

Public participation 

Public participation encourages people to take more 
responsibility for their actions and governments to 
address environmental issues more explicitly and 
more effectively. Public participation in decision
making is on the increase in Africa but this has yet to 
increase substantially the access of women and youth 
to decision-making processes. (SARDC/IUCN/SADC, 
1994). Public participation in the state of the 
environment reporting process in such countries as 
Lesotho, Malawi, South Africa and Zimbabwe is a 
practica! example of how ali stakeholders can become 
involved in decision-making. Public consultation is 
now also common on new environmental legislation 
such as the Green Paper on the environment in South 
Africa (DEAT 1996) and the Environmental 
Management Bill in Zimbabwe. 

Local people often know the causes and best 
remedies for such problems as deforestation or soil 
erosion, how to find and use plants with unique 
properties and how to prevent animals from damaging 
their crops. Public participation enables this 
knowledge and these skills and resources to be 
mobilized and increases the effectiveness of 
government initiatives. Equally, when people are 
allowed to take part in assessing problems, resources 
and opportunities, they acquire information and 
enhance their awareness of factors affecting their lives 
(FAO 1994). 

Indigenous knowledge has been recognized and 
used for the benefit of wildlife management in Southern 
Africa through the Regional Network on Indigenous 
Knowledge Systems (SARNIKS). One example is the 
CAMPFIRE programme in Zimbabwe, which has 
enabled local communities to participate in the 
management of wildlife resources. While the 
programme initially targeted wildlife use, particularly 
large mammals, other natural resources such as forests 
are now also included. Sorne countries have adapted 
this concept to their own situation. Similar programmes 
include ADMADE in Zambia and the Community Based 
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Natural Resource Management Programme in Namibia 
(SARDC, rncr and SADC 1994). 

There are also examples of weak community 
participation. In the Garue Management Areas (GMA) 
in Zambia, the voice of the local people in relation to 
wildlife management appears to be weak, partly as a 
result of ignorance about the nature of conservation 
and partly because of the inability of institutions to 
define local needs effectively and translate them into 
development policy. Although local people are legally 
represented by their local leaders, among whom are 
chiefs and district councils, such institutions are often 
blamed for misrepresenting the views and interests of 
local people (Chenje 1997). 

Environmental information 
and education 

Many governments involved representatives of the 
prívate sector, the academic community, NGOs and 
community groups in their preparations for and follow
up to the 1992 Earth Summit. This led to a growing 
recognition that national development plans and 
environmental policies had a better chance of being 
implemented effectively when supported by an 
informed and involved public. 

Environmental awareness and education 
programmes have expanded throughout the region 
(see, for example, the box below). Most countries now 
include environmental education in school curricula. In 
Kenya, the aims include 'to create new behavioural 

Umgeni Valley Environmental Education Centre 

Umgeni Valley is the name of the SADC Environmental Education Centre in South 
Africa. The centre is popular with environmental conservation clubs and has 
produced a number of environmental education tools including: 

• A hands-on series of simple field guides, suitable far those with little 
environmental knowledge. They can be used both in the field and in the classroom. 

• The beginners' guide series which provide a simple introduction to selected 
plants and animals, 

• Water test kits, including an Action Starter Kit for the investigation of water 
quality and the Coliform Kit for assessing the coliform bacteria count in freshwater. 

• Teachers' handbooks. 

• lnformation fact books about different aspects of the environment. 

• An action series on how to take action to salve environmental problems which 
!acuses on remedia! action such as how to propagate indigenous trees and how to 
eradicate invader plants. 

Source: Share-Net Resources 1996 
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patterns of individuals, groups and communities 
towards the environment' and 'to provide every 
person with an opportunity to acquire knowledge and 
develop values, attitudes, commitments and skills 
needed to manage the environment' (Kenya 1994). 

Non-formal environmental awareness and 
educational programmes are being promoted at the 
national and regional levels through special 
conservation demonstration projects, newsletters, 
posters, radio and television programmes, seminars 
and workshops. In Niger, many tree planting, soil 
conservation and restoration projects have been 
implemented on a voluntary basis by students and 
community groups (Niger 1998). 

Regional centres and networks such as SARDC in 
Southern Africa, ACTS in Eastern Africa, CEDARE in 
North Africa and NESDA in West and Central Africa 
have all been strengthened to provide specialized 
services and expertise in environmental management. 
However, most of these are vulnerable because of 
their dependence on government and donor funding; 
their inability to compete with the higher salaries 
offered by the private sector and international 
organizations is leading to a brain drain within and 
outside Africa. The linkages among researchers in and 
among most countries are also weak and lead to 
unnecessary duplication. Networking needs to be 
expanded to make more effective, efficient and 
economic use of existing environmental expertise. 

National and regional databases have been 
established on climate (IPCC), soils (FAO) and 
biodiversity (WCMC) through the efforts of the United 
Nations and other international and regional 
organizations. Better information-exchange networks 
are gradually evolving but are still constraíned by 
problems of access to modern communication 
systems. Language barriers also frustrate networking 
aml information exchange. The national reports for the 
1992 Earth Summit provided a basis for more natíonal 
state-of-the-envíronment reports which in turn 
provided new information for sub-regional 
assessments such as the State of the Environment in 
Southern A/rica (SARDC, IUCN and SADC 1994). 

African countries are addressing the issues of 
availability of and accessibility to environmental 
information through the creation of specialized 
environmental information units within government 
institutíons, and of environmental information systems 
and networks at national and sub-regional levels, as 
we!! as participation in similar initiatives at regional 

and global levels. These units or information centres, 
such as Uganda's National Environment Information 
Centre (NEIC), produce and disseminate a range of 
information products in the form of statistics, issue
based, sectoral and State-of-the Environment Reports 
and public information products, both as documents 
and increasingly electronically through the Internet. 
Severa! African countries have begun adopting certain 
principies of the Árhus Convention on Access to 
Information, Public Participation in Decision-making 
and Access to Justice in Environmental Matters. 

Social poli<:ies 

Poverty alleviation is the overriding goal and priority. 
lmproving the health, income, education and living 
conditions of the poor majority remains the top policy 
imperative for ensuring the political stability and 
social sustainability needed to move toward greater 
economic and environmental sustainability. While 
adopting the innovative approach of Agenda 21 for 
integrating environment and development, a third 
crucial element must be added to make Agenda 21 
more applicable and operational in most African sub
regions. This critica! missing link is equity. Greater 
equity is needed throughout the region in the 
distribution of the opportunities and benefits of 
national economic development and international aid 
programmes. At present, too few national and 
international aid programmes reach or benefit the poor 
majority (SARDC, IUCN and SADC 1994). 

SADC has developed a new policy and strategy for 
environmental and natural resources management for 
equitable and sustainable development. Its main aim is 
to support economically, socially and environmentally 
sustainable forms of development (SADC 1994). 
Although environmental sustainability is the starting 
point of the new policy, the equally important 
economic and social sustainability concerns are given 
high priority. 

Condusion 

In 1983, a future perspectives study by the UNECA 
presented a number of forecasts for the year 2008 if 
no majar changes were made to prevailing policies 
(UNECA 1983). The study projected figures on issues 
such as population and employment, urban poverty, 
food security, industrial growth, and donar aid 
dependency. The picture drawn was blcak (see box). 
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In 1983, a future perspectives study by the UNECA suggested 
that, without policy changes, by the year 2008 Afríca would 
have: 

• a populatíon of 1 100 million people, a workforce of 510 
millíon and at least 44 million unemployed; 

• 220 million people wíthout adequate shelter, a poor urban 
population of 472 million anda growing gap between the rich 
and poor; 

• seríous toad shortages and only marginal increases in the 
already low levels of per capita toad consumption; 

• industrial stagnation; 

• an increased need far more foreign aid to avoid even 
greater poverty throughout the region. 

Source: UNECA 1983 

Africa's major problems have changed little since 
this study was made more than 15 years ago. High 
population growth and rising unemployment are still 
major concerns in many African countries, economic 
growth rates have not increased significantly, the 
number and proportion of poor people have increased, 
per capita food consumption has declined in two of the 
sub-regions (see page 56), industrial production has 
not increased significantly, the prospects for more 
foreign aid to tackle these issues has diminished, and 
environmental degradation and resource depletion 
have escalated. 

However, there are encouraging signs. The 
governments and people of Africa are increasingly 
setting their own agenda for change as a result of 
more democratic rule and improved governance in 
severa! countries and greater cooperation at the sub
regional, regional and global levels. The new agenda is 

encouraging more anticipatory and preventive 
approaches to environmental problems. 

AFRICA 

Putting the poor at the centre of the new 
sustainable development agenda should give the new 
policies and plans a better chance of being 
economically, socially, ecologically and politically 
sustainable (Munro 1997). 

Policy change should be reinforced and informed 
through regular assessments and reports on progress 
towards sustainable development. New analytical tools 
and methods are also needed such as EIA3 measures, 
sustainable development audits, natural resource 
accounting and innovative macro-economic indicators 
such as sustainable net national product (UNEP 1993). 
Ali key ministries should report annually on the extent 
to which their activities are contributing to the 
degradation, protection or improvement of the en
vironment and natural resource base. These reports 
should form an integral part of budget submissions 
and development plans. If any of their activities have 
had an adverse environmental impact, the plans should 
include specific proposals for correcting and avoiding 
such impacts in the future (SADC 1998). 

Regular policy impact audits and reports will help 
achieve equitable and sustainable development. They_ 
will build into government policy and decision-making 
a timely mechanism for identifying and correcting 
remnants of unsustainable development. They will 
also provide a regular check for assessing progress 
made and needed (UNEP 1993). But most importantly 
they will reinforce the leadership role of governments 
as the pacesetters for the transition to sustainable 
development and rightfully earn them the votes of the 
present generation and the gratitude of future 
generations. 



POLICY RESPONSES 

ltiMhtHii 
Achoka, A., Kapiyo and Karinge (1996). OHA/, a mode/ far sustainable 
livelihood and natural resources management in Africa. KENGO, 
Nairobi, Kenya 

AMCEN (1992). The Cairo Programme for African Cooperation. AMCEN 
Secretariat, UNEP Regional O/fice for Africa, Nairobi, Kenya 

Cameroon (1996), The National Environment Management Plan 
(Volume //). Ministry of Environment and Forestry, Yaoundé, Cameroon 

CDIAC (1998). Revised Regional C02 Emissians from Fossil-Fue/ 
Burning, Cement Manufacture, and Gas Flaring: 1751-1995. Carbon 
Dioxide lnformation Analysis Center, Environmental Sciences Division, 
Oak Ridge, Tennessee, United States. 
http://cdiac.esd.oml.gov/cdiac/home.html 

Chenje, M (1997). Communily Participation Essenüal in Management of 
Environment. 1 n The Sunday Mail Magazine, 30 March 1997, Harare, 
Zimbabwe 

CITES (1999) www.wcmc.org.uk/cites/ 

CSD (1997). Overa// progress achieved since the United Nations 
Conference on Environment and Development Report of the Secretary
General, Addendum, Financial resources and mechanisms (Chapter 33 of 
Agenda 21). E/CN 17/2/Add 23, 22 January 1997. Commission on 
Sustainable Development, Fifth Session. 7-25 April 1997 

CSD (1998) Financia/ Flow Statistics. Commission on Sustainable 
Development Background Paper No. 1 7 Sixth Session, 20 April-1 May 
1998 
http ://www. un. orF)esa/sustdev/fi nsd4, htm 

DEAT (1996). Green Paper: An Environmental Policy for South Africa 
Department of Environmental Affairs and Tourism. Pretoria, South Africa 

Dorm-Adzobu, C 11995). New Roots: institutiona/1zing environmental 
management in Africa. World Resources lnstitute, Washington DC, 
United States 

Earth Council 119971 Experiences and Recommendat1ons from 
National and Regional Consultations far the Rio+5 Forum. Earth 
Council, far the Fifth Session of the UN CSD, April 1997 

FAO (1994) Enhancing People's Participation. Brieiing Note for 
National Forestry Action Programmes, by G Borrini FAO. Rome. ltaly 

FEPA (1991) Achieving Sustainable Development in Nigeria Nationa! 
Report for the 1992 United Nations Conference on Environment and 
Development. Federa! Environment Protection Agency, Lagos, Nigeria 

GEF (1998) . Project lmplementat,on Review of the Global Environmenl 
Facility - 1997 GEF, Washington DC United Sta tes 
http://www.gefweb comlmonitor/introme.htm#eval 

GEF I1999a) Statement to African environmental leaders by Mohamea 
T. EI-Ashry, Chie! Executive Officer and Chairman, Global Environment 
Facility, Nairobi , Kenya , 4 February 1999 
http://www.gefweb.com/GEFCEO/afrenvld.htrP 

GEF (1999b) Conclusions of the GEF Heads of Agencies Meeting 1 , 
March 1999 GEF. Washington DC, lJnitea States 

Ghana ( 19911 National Env1ronmental Action Plan (Vo/ume /) 
Env1ronmental Protection Council, Acera, Ghana 

GOM (19911 Environmental Protection Act Act No. 34 of 1991. 
Ministry of Environment and Quality of Life, Port Louis, Mauritius 

GOM (1993). Industrial Expansion Act. Ministry of lndustry and 
Industrial Technology, Port Louis, Mauritius 

IUCN ROSA (1995). Gff Programme Prepara/ion - Zambia: A Review of 
Global Environmenta/ Conventions and the National Environmenta/ 
Action Plan with Comments on Policy, fnstitutional and Capacity lssues 
IUCN ROSA, Harare, Zimbabwe 

Kenya (1994). National Environmental Action Plan. Government of 
Kenya, Nairobi 

Land Act of Uganda 11998). Land Act No. 16 of 1988, Supplement 11 
UPCC, Entebbe, Uganda 

Markandya, A. and Perrings, C. (1991). Resource Accounts for 
Sustainable Development, A Review of Basic Concepts, Recen/ Debate 
and Future Needs. LEEC Paper DP91-06. lntemational lnstiMe of 
Environment and Oevetopment, London, United Kingdom 

Maro, P. S. (1995). Report on the SADC Sub-~tJnal Planning and 
Pto¡¡ramming Workshop on the Fo/low up of the lntemational 
Convention to Combat Desertification and its Urgent Action for Africa. 
SADC ELMS, Maseru, Lesotho 

Munro, R D. (1997). Equity-led Growth for Sustainable Deve/opment in 
the SADC Re¡¡1on: lntegrating E/A3 in Development Policies and 
Decisions. Policy Paper for the SADC Regional Workshop on lntegrating 
Economic, Environmental, and Equity lmpact Assessments in Decision
Making, Harare, Zimbabwe, October 1997. SADC/ELMS, Maseru, 
Lesotho 

Niger (1998). Plan National de l'Environnement pour un 
Développement Durable. Avant-projet, mars 1998 Niamey, Niger 

Okoth-Ogendo, H. W. O. (1998). A Comparative Analysis of Drivers, 
Processes and Outcomes, unpublished 

Dsbome, D., and Bigg, T. (1998). Earth Summit 11: Outcomes and 
Analysis. Earthscan, London, United Kingdom 

ONE (19971. Une Premiere Approche de la Comptabilité de 
l'Environnement á Madagascar. IDA 2125/MAG, juillet 1997 Office 
National Pour l'Environnement. Cellule Systeme d'lnformation sur 
l'Environnement, Madagascar 

SADC 11994) Proposed SADC Policy and Strategy far Env1ronment and 
Sustainab/e Deve/opment: Towards Equity-Led Growth and Sustainable 
Deve/opment in Southern Africa SADC Environment and Land 
Management Unit, Maseru, Lesotho 

SADC (1996). SADC Policy and Strategy for Environment and 
Sustainable Development, Toward Equity-Led Growth and Susra1nable 
Development ,n Southern Afr1ca SADC Environment and Land 
Management Unit. Maseru, Lesotho 

SADC ( 1998) Report of the SADC Reg10nal Workshop on lntegra/lng 
Economic, Env1ronmental, and Equity lmpact Assessments in Decision
Making, Harare. Zimbabwe, October 1997. SADC Environment and Land 
Management Unit, Maseru, Lesotho 

SADC ( 1999) http://www.sadc-usa .net/home.html 

SADCC ( 19911. Susta,ning Our Common Future: Reporl to the 1992 
Earth Summit SADC Environment and Land Management Unit, Maseru, 
Lesotho 

SARDC. IUCN and SADC ( 19941 Sta te of the Environment in Soutnerr 
Africa SADC Environment and Land Management Unit, Masen1, 
Lesotno. and IUCN ROSA, Harare, Zimbabwe 

Share-Net Resources 119961 Share Net Resources Snare Net 
Resources, How1ck, KwaZulu-Natal, South Afnca 

UNCHE (1971) Oevelopmen/ and Environment. Report of tne Expert 
Panel convened by the Secretary-General for the United Nations 
Conference on the Human Eliv1ronment (UNCHEI in June 1971 at 
Founex. Switzerland Uniled Nations Geneva, Switzerland 

UNECA (1983). ECA and Africa's Deve/opment, 1983-2008: A 
Prellm1nary Perspective Study UNECA Addis Ababa, Ethiop1a 

UNECA 11991) Ca1ro Common Position on the African Env1ronment 
and Development Agenda Report of the African Regional Conference for 
the United Nations Conference on Environment ana Development 
IUNCED) UNECA, Addis Ababa, Ethiopia 

UNEP (1981). Convention far Cooperat,on in the Protection and 
Development of the Marine and Coastal Env1ronment of /he West and 
Central African Region . P1otocol Conce; ning Cooperation in Combating 
Pollution in Cases of Emergency. United Nations Environment 
Programme, Nairobi, Kenya 

UNEP (1991)_ Regaining the Lost Decade: A Guide to Sustainable 
Development in Africa , United Nations Envirornnent Programme, 
Nairobi, Kenya 



UNEP U 993!. il~lerali11g lhe Transítlon to Sir.¡lainable Deve/opllÍl/nt; 
1mp/Tc1mons of Agell(la 21 lor West Afr,ca, United N.atlons Env 1onrnent 
~rnme, airobl. Kenya 
UNEP (1997). R g/sler ol lntémational Tielltles 1JllO Otfle, AgreemMl's, 
Relevanr:e in 11,e fiield of lhe Envfron,nent • 1996. I.Jnl1ed Natfons 
Env,ronmllll Programme, Na!roti, Kenya 

UNEP (1998). CI anet Production: a guide to sou,ces or mforma/íQII, 
UNEP IE, Parls, France 

UNEP OlQne Secretariat ( 1998). Prwuction 011d Consumpt,on ol OzMe 
Deple/Jng Substances 1986-1996. UNEP Ozon Seé1elariat. Na,ro , 
l<enya 
ht\0J/wl'lw.unep.or:g/unep/sec1elaríazoc1e/pdf/Pllld·CoorRfiP.pc!f 

UNIDO (1997). Pl¡asms ou/ ODS in tho Ma11ufactu1e of Domeslíc 
Rcl11ge,ators in Egypt. Soeces. Stones from Alrica, Spec al S8$.~lon of 
the GeOl!lal Assembly to Revie~, and Appraise the lmplcmentatlon o! 
Agenda 21 Rlo +5 For11m. UNIDO, V(enna, Austria 

Umted at1ons 11990). The Aftlcan Charter on Human and People'S 
RTBhls, Umted Natlons, Geneva, Swil2erland 

UNSO/UNDP (1995a). Conven//on to Combat Deser11t,catmn (CCDJ. 
nfo1mat1011 Notas on Some o! 1he Actloos Be ng tJJken at Counl,y Level. 
lnfo1mauon Note o. 2 (May). UNSO/IJNOP. New Yori<. Uniled States 

UNSO/UNOP ( 1995b). Conven11011 lo Cornbot Oe$er/l//ca/lon (CCD) 
lnformalfo~ Notes on Sorne of lhe Actlons Belng taken at Counuy Level. 
lnformallon Note No. 3 (July). UNSO/UNDP, New York, United Sla!es 

A FRICA 

Vetn 81', N, 119951 A Framework fOf lnteg,a1ei:I Coastal Zone 
Managmient in Sul>-Salia~n Mrltl! In Bu//(Jmg 8/oclts: Towards 
Env11t1nmentally Su$1illllilble Devefoprm111t in S4/,-S./h/Jf/ln Afnca, A 
Wo,l!J Ban~ Pelspecl!ve, Paper No.4. Wor1d San , Washlngton OC, 
Vnlted Stat 

WeJss, E.a, and Jacobsen, H.t<. (1998). Engaglt¡g coi!ltt11es: 
S/JenementnB Compl/ance wííh Jntematlonal En,1/romnent.a/ !XOlds. 
MlT Press, Camb(l(lge, Masssi:nusetts, Uniteo States 

World Ban (1990a). Towards /he Devetopment of an Envl1011menlal 
A~f/(1/l Plan for Nis.et/a, Repon No. 9002-UNI. World Ba~k. Wasi1\ngton 
DC, Uotted States 

Wotlc! Bank Cl990b). Taklng Stoc~ ol Na/lonal Env11anmental 
Straregies. World ~nk, Wash ngtoo OC, United State.s 

Wolld Bank O 995a). Towa1ds Env,,onmenrally Susta/11ab/e 
Oevelopment fn Alnca. World Bank, Washington OC, Unlted Stales 

wo11a Bank ( 1995b) lssues and Optmns m l11e Oes,¡n of GEF 
Supported Ttvsl Funds lor Blod/versity et,nservaticm. K. MlkillO. 
Env11onment Oepartmeot Papers, 81odiverslty Ser es Paper o 011. 
Worlll 8ank, Wilshíng1on DC, Uoned Srates 

World Bank (1998). E.nvironmenta/ Ptoje<:ts Portlolio Supplement 111 

Envlro11mp.nt Malte1s: Ann11al Review al lhe World Bank. Fall 199a 
W01ld Banl!, Washington OC, i.Jnued Sllltes 

World Bank (1999). Global Oevelopment F/nance 1999: Analysls and 
Summary Tables. World Bank, Washington DC, Unlted States 

WWF (1997). Conservlng Afrlca's Elephanls: Curren/ Jssues and 
Prlorities for Action. WWF, Gland, Switzerland 



Asia and 
the Pacific 

KEY FACT 

• Although the Convention to Comba! Desertification is 
extremely importan! to the region, there is little interest 
from governments, civil society or NGOs in giving it priority. 

• Dueto coverage by local mass media, the Ganges Water 
Sharing Treaty is known even to poor farmers in the 
remoles! parts of Bangladesh and West Bengal in India. 

• China has sorne 2 900 environmental protection 
bureaus, more !han 2 000 environmental monitoring 
stations and about 1 850 stations for monitoring and 
enforcing compliance. Nearly 100 000 people are directly 
employed in environmental protection. 

• Economic instruments in Thailand have saved 295 MW 
of peak demand, 1 564 GWh of energy a year, reduced C02 
emissions by more than 1 million tonnes and resulted in 
consumer savings of US$100 million a year. 

• The Republic of Korea has sponsored potable water 
supply systems and wastewater system improvement in 
severa! countries and intends to expand environmental 
assistance in the future. 

• Several Japanese companies have now taken voluntary 
actions on pollution control which include stricter standards 
!han the national ones. 

• NGOs have emerged as major players and partners in 
development and conservation activities, performing a 
multitude of roles including environmental education and 
awareness-raising among the public. 

• The region's major strategy in attacking environmental 
problems should now be to combine command and control 
actions with economic incentives, with massive public 
consultation to gain widespread public acceptance for 
improved environmental policy actions. 

Thc policy background 
Many countries have made environmental 
conservation an integral feature of their development 
plans and have evolved the strategies, polices and 
legislation necessary for implementation. Policy relies 
mainly on command-and-control instruments, though 
economic incentives are becoming more widely used 
as economies mature and as the private sector 
demonstrates increasing sensitivity towards the 
enviromnental concerns of citizens. In most of Asia, 
business associations and private industry groups in 
high- and low-income countries have shown an 
increasing willingness to support environmental 
charters. In the Pacific sub-region, however, little 
progress has been made in bringing economic 
stakeholders into the dialogue on environment policy. 
Across thc region, NGOs perform key roles in 
protecting the environment, especially through 
awareness-raising. 

MEAs and non-binding agreements 
Global MEAs 
Global MEAs intended to promete sustainable 
development and reduce pollution have been signed 
by many countries but commitment to them varies 
widely: the CBD and the UNFCCC have been 
ratified by nearly 90 per cent of countries but the 
CMS by only 16 per cent (see diagram above right). 
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Parties to major environment conventions (as at 1 March 1999) 

ASIA AND PACIFIC (40) 

South Asia (9) 

Southeast Asia (5) 

Greater Mekong (5) 

Northwest Pacific and East Asia (5) 

Australasia and the Pacific (16) 

Key: percentage of countries 
party to a convention 

Notes: 

CBD 
(174) 

0-25% 

CITES CMS 
(145) (56) 

25 5 

3 

o 

o 

5 

25-50% 50-75% 

Basel Ozone UNFCCC CCD Ramsar 
(121) (168) (176) (144) (114) 

21 25 18 

6 

3 

2 

3 

4 12 9 3 

75-100% 

l. Numbers in brackets below lhe abbreviated names of the conventions are the total number of parties to that convention 
2. Numbers in brackets alter name of regions/sub-regions are the number of sovereign countries in each region/sub-region 
3. 0nly sovereign countries are counted. Territories of other countries and groups of countries are not considered in this table 
4. The absolute number of countries that are parties to each convention in each region/sub-region are shown in the coloured boxes 
5. Parties to a convention are states that have ratified, acceded or accepted lhe convention. A signatory is not considered a party to a 

convention until the convention has also been ratified 

National approaches and institutional capacity to 
address MEAs also vary widely. For example, Japan, 
China and India have played a key role in the global 
debate on climate change and have developed 
significant negotiating capability. Vulnerable countries 
have also played an active role, for example through 
the Alliance of Small Island States (AOSIS), and 
Bangladesh has developed significant scientific and 
analytical capability. Sorne countries are making a 
significant and growing input to climate change 
negotiations as members of the 'G-77 plus China' 
negotiating block. 

Progress in implementing global MEAs has been 
slow as a result of the lack of institutional, 
administrative and financia] capability, and a Iack of 
integration of different MEAs. Although national plans 
and programmes exist in many countries, institutional 
arrangements for implementing MEAs are not well 
developed. Responsibility for ·environmental issues 
Iies with specific ministries and their departments. 

NGOs, regional networks and independent 

research institutes in severa! countries are helping to 
to get MEAs implemented by exerting pressure on 
governments and other concerned bodies. NGOs, in 
particular, are increasing public awareness and 
educating decision-makers and executives through 
training schemes, workshops, and newsletters and 
reports. They are playing a pivota! role in shifting 
from a command-and-control to a more participatory 
approach. Regional NGO networks often focus on a 
single MEA, for example the Climate Action Network 
in South Asia and Southeast Asia, and the Kiko Forum 
of Japanese NGOs, which was formed after the Kyoto 
conference and is now working with other regional and 
international NGOs. Similarly, in the context of the 
CBD and Ramsar conventions, regional and sub
regional NGO networks are working, with varying 
degrees of success, on developing awareness and 
providing policy support to national governments. 

Sorne global MEAs have gained widespread public 
acceptance. Public pressure to reduce greenhouse gas 
emissions, for instance, is mounting, although the 

7 

Herilage UNCLOS 
(156) (130) 

2ó 28 

4 

3 

3 

5 12 
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UNFCCC has as yet had little impact. Most of the 
small island states and vulnerable coastal states such 
as Bangladesh will be seriously affected by sea leve! 
rise and look to the industrialized countries to 
discharge their obligation to prevent catastrophic 
consequences of climate change. In terms of meeting 
the objective of the UNFCCC, only Japan, the sole 
Annex 1 country in the region, is under an obligation 
to reduce emissions. Most other countries are 
developing their capabilities and have begun to make 
greenhouse gas inventories, while sorne have also 
developed abatement strategies and climate action 
plans. 

Discussion on climate change has reflected the 
global debate but with differing national responses. 
While the Annex 1 countries have demanded 
voluntary commitments from non-Annex 1 countries 
such as China and India, most non-Annex 1 countries 
have opposed this vehemently and in their turn 
demanded higher reductions by Annex 1 countries. 
Similarly, vulnerable small islands, such as the 
Maldives and Fiji, and countries with major deltas 
threatened by sea-leve! rise, such as Bangladesh, have 
called for a greater emphasis on and financia! support 
for adaptation measures. To sorne extent, this is 
reflected in the Kyoto Protocol of 1997 through the 
introduction of the Clean Development Mechanism. 
The concept of tradeable permits has been generally 
opposed by major developing countries in the region. 

UNDP, the Asian Development Rank (ADB), the 
Global Environment Facility (GEF) and severa! 
bilateral donors have been funding projects under 
diff erent global MEAs to improve national and regional 
implementation capabilities. The ADB, with funds 
from GEF through UNDP, has completed a 12-country 
regional study of an Asian Least-Cost Greenhouse Gas 
Abatement Strategy. The study addressed mainly the 
question of mitigation and severa! countries identified 
the need for a regional approach to adaptation to 
climate change. There has been a significant 
improvement in the capability of government agencies 
and research institutes in the countries involved. 

Many initiatives have been taken to implement the 
Ozone Convention (the Montreal Protocol). 
Developing countries are required to begin their phase 
out of chlorofluorocarbons (CFCs) in July 1999 but 
severa! of them, notably Malaysia and Thailand, are 
well ahead of the Protocol's requirements. Many other 
countries have now prepared plans to reduce or phase 
out the use of ozone-depleting substances. On the 

other hand, CFC production in sorne of the larger 
developing countries has been increasing significantly 
(UNEP 1998). 

In China, ozone depletion has received substantial 
attention. The programme to implement the Montreal 
Protocol involves more than a dozen central 
government agencies, including the State 
Environmental Protection Administration (SEPA), the 
Ministries of Finance and State Planning, and the 
Development Commission. 

Japan implemented most of the provisions of the 
Montreal Protocol at an early date, and has provided 
assistance to other countries in the region to phase 
out the use of ozone-depleting substances (OAN 
1997). Industry-government ties are close, and the 
Ministry of Trade and Industry (MITI) was placed in 
charge of implementation. While the consensus
oriented regulatory approach of MITI has been 
successful in addressing the early, production-related 
regulatory provisions of the Protocol, sorne analysts 
believe it may be less successful as the treaty evolves 
and addresses issues such as the retrieval, recycling 
and destruction of CFCs and other ozone-depleting 
substances (Weiss and Jacobson 1998). 

Many countries have signed the Convention on 
Biological Diversity (CBD) but capacity to address 
biodiversity loss and appropriate scientific manpower is 
generally low. However, many grass-root initiatives 
have been undertaken, and NGOs and regional 
networks have succeeded in raising awareness about 
the issues. In severa! countries, indigenous peoples' 
organizations are also involved, and activities to 
implement biodiversity protection have been supported 
by GEF. There have also been sorne regional projects 
and sorne funding of small projects at the community 
leve!. However, overall awareness is still very low. The 
region contains areas of rich biodiversity including 
tropical and mangrove forests, wetlands and mountain 
ranges and needs far more vigorous eff orts to 
implement the CBD. Key concerns, in addition to 
biodiversity loss, are the reduction of the genetic pool 
for rice - the key cereal in Asia - and questions relating 
to intellectual property rights, indigenous knowledge 
and rights of ownership of species. 

The effectiveness of CITES in the region remains 
uncertain. For example, while seizures of CITES 
species in India have increased in value and volume, it 
is not clear whether this indicates better enforcement 
or increased smuggling. Elephant tusks fetch high 
prices in India and officials charged with implementing 



CITES occasionally face serious threats; near Manas 
Park, one of India's most biodiverse regions, activity 
by the separationist Bodo movement has severely 
diminished CITES enforcement (Weiss and Jacobson 
1998). Weapons were removed from the camps of anti
poaching forces, the camps were burned and officials 
attacked. Bodo guerrilla forces are, according to sorne 
sources, partly financed by the wild animal trade. 

The situation is similar in China. Even the giant 
panda, China's most famous endangered species, is 
not immune. Dealers offer poachers US$3 000 for each 
panda pelt, and the pelts are later sold in Hong Kong 
or Japan for US$10 000 or more. These sums are 
enormous in the Chinese countryside, and this -
coupled with the size of China and the poverty of 
many village dwellers - poses many problems. 

The Convention to Combat Desertification (CCD) 
is extremely important. Severa! countries, such as 
Afghanistan, China, India and Pakistan, have vast 
desert areas and many others suffer from serious land 
degradation. However, there is little interest from 
governments, civil society or NGOs in giving the CCD 
priority. Unlike the UNFCCC and CBD, CCD has not 
succeeded in enthusing key research or activist groups 
at the country or regional leve!. One reason is that 
there are too many environmental conventions to be 
dealt with by the limited resources and skilled 
personnel that are available. The lack of a proper 
funding mechanism has also constrained the 
emergence of new initiatives and hindered national 
governments. Nevertheless, Asian Parties are 
launching three thematic programme networks at 
regional leve!: on monitoring and assessment (hosted 
in China); on agroforestry and soil conservation 
(hosted in India); and on rangeland and sand dune 
fixation (hosted in the Islamic Republic ·of Iran). 

Regional MEAs 
Regional and sub-regional MEAs are concerned mainly 
with shared facilities and the protection and proper 
management of the region's abundant but severely 
threatened resources. Severa! MEAs have resulted 
from negotiations on problems such as sharing river 
basins between different countries. The regional 
MEAs are shown in the table above. 

Most attention is now being paid to the 
atmosphere (see box right), water, wildlife and natural 
disasters (see Chapter 1), to which the region is very 
prone and which appear to be increasing in frequency 
and severity. Many countries have developed their 
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Major regional MEAs 

Treaty Place and da te 
of adoption 

Plan! Protection Agreement for Asia and Pacific Region Rome 1956 

lnterim Convention on Conservation of North Pacific Fur Wash ington DC 1957 
Seals 

Amendments to the lnternational Convention for the London 1971 
Prevention of Pollution of the Sea by Oíl 1954, 
Concerning the Protection of the Great Barrier Reef 

Convention on Conservation of Nature in the South Pacific Ap ia 1976 

South Pacific Nuclear Free Zone Treaty Raratonga 1985 

ASEAN Agreement on the Conservation of Nature and Kua la Lumpur 1985 
Natural Resources 

Convention for the Protection of the Natural Resources Noumea 1986 
and Environment of the South Pacific Region 

Protocol for the Prevention of Pollution of the South 
Pacific Region by Dumping 

Noumea 1986 

Protocol Concerning Co-operation in Combating Pollution Noumea 1986 
Emergencies in the South Pacific Regían 

Agreement on the Network of Aquaculture Centres in Asia Bangkok 1988 
a nd the Pacific 

Convention for the Conservation of Southern Bluefin Tuna Canberra 1993 

Agreement on the Cooperation far the Sustainable Chiang Raí 1995 
Development of the Mekong River Basin 

Convention to Ban the lmportation into the Forum lsland Waigani 1995 
Countries of Hazardous and Radioactive Wastes and to 
Control the Transboundary Movement and Management of 
Hazardous Wastes within the South Pacific 

own strategies, independent of MEAs, for example to 
reduce air pollution and protect wildlife, but MEAs can 
help to reinforce the actions of planners and decision-

Regional MEAs on transboundary pollution 

The ASEAN Cooperation Plan on Transboundary Pollution, adopted in June 1995, 
covers atmospheric and ship-borne pollution and the movement of hazardous waste 
(ASEAN 1995). ASEAN also adopted a Regional Haze Action Plan in 1997. Most 
recent is a South Asia declaration, known as the Malé Declaration on Control and 
Prevention of Air Pollution, which was adopted at SACEP's 7th Govern ing Council 
meeting, 22 April 1998, in Malé, Maldives. The Declaration encourages 
intergovernmental cooperation to address the increasing threat of transboundary air 
pollution and its impacts dueto concentrations of pollutant gases and acid 
deposition. Besides laying down the general principies of intergovernmental 
cooperation for air pollution abatement, the Declaration includes plans for an 
institutional framework linking scientific research and policy formulation. lt also 
calls far the continuation of this process in stages, with mutual consultation, to 
draw up and implement national and regional action plans and protocols based on 
a fuller understanding of transboundary air pollution issues. A follow-up action plan 
will be implemented at national, sub-regional and regional levels to strengthen the 
implementation of the Declaration (SACEP 1998). 
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makers. Because of the lack of resources, expertise 
and sometimes political will, regional MEAs are 
seldom fully translated into the national legislation 
that would be needed to ensure implementation. 

Regional MEAs in which countries share and 
manage common resources result in relatively high 
levels of public information and awareness; generally, 
the smaller the membership of the agreement, the 
wider the coverage in local mass media. For example, 
the Ganges Water Sharing Treaty is known even to 
poor farmers in the remotest parts of Bangladesh and 
West Bengal in India. Similarly, the Indus Water Treaty 
between India and Pakistan has worked effectively 
despite many other unresolved issues between these 
two countries. 

Few new national institutions have been created to 
adopt and implement regional MEAs. Legal adoption is 
slow and political acceptance is below the target levels 
set in the agreements. The pace of implementation 
depends on political will which, in turn, is controlled 
by the direct effect on the public of non-compliance. 
Secretariats are generally situated in the offices of 
international organizations such as FAO and ASEAN, 
or in the Foreign Ministries of individual countries, 
with national organizations responsible for 
implementation. For example, the Bangladesh Water 
Development Board is the implementing institution 
for the Ganges Water Sharing Treaty and the two 
countries involved, India and Bangladesh, have set up 
a JoinL River Commission. In the case oí plant 
protection, the responsible body in many countries is 
the Forest Department. 

Incentives in the form of subsidies, tax reductions 
and penalties on organizations in breach of an 
agreement are now being considered as possible 
mechanisms for promoting compliance. Relevant 
national offices can be involved in such incentives. For 
instance, national bodies entrusted with thc 
conservation oí forests (under the Plant Protection 
Agreement) provide assistance for plantation and 
impose penalties for cutting wood in protected areas. 

Reporting compliance is mandatory only in the 
case of bilateral projects and such reporting is carried 
out by designated agencies. 

The lack of accepted indicators for assessing the 
impact of regional MEAs means that only a qualitative 
view can be given of their impacts. In general, it is 
hard to identify any positive effects; indeed the flora 
and fauna oí the region are rapidly decreasing, 
vulnerability to flooding is increasing, drought and 

other extreme events are growing concerns and the 
traditional varieties of rice are disappearing. 
Government and non-government agencies 
responsible for implementation need immediate 
strengthening if the situation is to be improved. 

Laws ami institutions 

Following the 1972 Stockholm Conference on the 
Human Environment, many countries developed a 
substantial body of environmental law and regulations 
dealing with the protection oí the environment and the 
management of natural resources, partially as a result 
of obligations under MEAs. Widespread public concern 
over pollution led to legislation to curb emissions of 
effluents and airborne pollutants, while concerns over 
the depletion of natural resources led to legislation for 
resource conservation and the preservation of areas of 
special biological value. 

In many Southeast Asian nations, this legislation 
was more comprehensive than the more sectorally
based and somewhat piecemeal earlier approach. Laws 
and regulations were revised, updated and expanded to 
cover such areas of concern as pollution control, 
nature conservation, protection of public health and 
the control of toxic substances and hazardous wastes. 
Comprehensive water protection measures are now in 
place, along with water quality standards, effluent 
standards, sanctions for violation, and plans to 
strengthen responsible bodies (ASEAN 1!:l!::17). 
Similarly, increasing air pollution has prompted the 
definition of ambient and emission standards, 
especially in urban and industrialized areas. EIAs are 
now a common requirement. 

Frameworks for implementing environmental 
legislation vary. In Thailand, in addition to being 
institutionalized, many environmental regulations 
wcrc includcd in the Constitution of 1997 to make 
them more binding and easier to implement. 
(Government of Thailand 1997). In the Philippines, 
the administration of water resources and sewage 
management systems has been handed over to the 
prívate sector. Cambodia, the Lao People's Democratic 
Republic and Myanmar are ali at the initial stages of 
strengthening institutional frameworks. 

Challenges associated with this new legislation 
have arisen from conflicts between environmental and 
resource conservation and the need for rapid economic 
growth and development. The full and effective 
enforcement of environmental legislation and 



sanctions for non-compliance remain elusive goals, 
despite the strengthening of legislation in recent 
years, the wide availability of legal recourse, and 
judiciaries active in promoting environmental 
compliance and enforcement, and giving recognition to 
emerging principies of environmental law. This is due 
primarily to a lack of political will, the relative 
weakness of environmental institutions, and 
inadequate funds and technical expertise. 

The situation in the Pacific is somewhat similar, 
although there are fewer constitutional safeguards and 
legal mechanisms on the books. In common with the 
rest of the region, enforcement is a problem, 
particularly in relation to illegal resource extraction, 
although sorne efforts have been made to establish 
codes of good practice. Enforcement through the 
sanction of traditional culture and community 
structures is tending to weaken throughout the Pacific 
as a result of continued migration to urban areas 
(either to the capital city on the main island orto a 
neighbouring developed country on the Pacific Rim) 
and the parallel pressure to increase cash income at 
the village leve!. 

In South Asia, many institutions involved with 
environmental governance and protection are being 
strengthened. Many new public sector institutions 
have been established, including environmental 
ministries, while independent environment agencies 
and departments have been created to assist them. 

Environmental impact assessments (EIAs) are 
becoming widely institutionalized while several 
countries are evolving National Environmental Action 
Plans (NEAPs), often implemented with the close 
involvement and participation of local people and 
NGOs. The trend towards decentralization of 
environmental decision-making and property rights 
will encourage new institutions to emerge at the 
grass-roots level to manage natural resources. The 
potential success of such developments is 
demonstrated by the participatory management of 
forest resources in Haryana, India (see box above). 

Monitoring and enforcement of standards in East 
Asia have been generally weak. In Japan, legislative 
initiatives in the late 1960s, including the 
establishment of an Environment Agency, were 
compromised by rapid industrial growth and economic 
development. However, by the end of the 1980s 
Japan's growing international role and the generally 
poor state of the national environment forced a re
evaluation of environmental and development goals. 
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Forests are the main source of fuelwood, fodder for livestock, building materials 
and medicinal plants far most of the tribal and rural poor who live in and around 
forests in India. 

In June 1990, lndía's Ministry of Environment and Forestry issued a policy 
guideline supporting the greater participation of village communities and NGOs in 
the regeneration, management and protection of degraded forests. This policy was 
further elaborated by the Provincial Government of Haryana to enable the joint 
management of forest areas by the Haryana Forest Department and village groups 
known as Hill Resource Management Societies (HRMS). 

The highlights of the programme are the: 

• formation of nearly 40 HRMS to implement the programme; 

• involvement of women in the decision-making process - at least 15 HRMS 
have two to three women members on their Management Committee; 

• encouragement of bamboo basket makers by granting concessions in monthly 
felling permits and in reduced bamboo prices; 

• rationalizing of royalty rates paid by the HRMS lar bhabbar grass (Eulaliopsis 
bina ta, u sed to make rope) and fodder grass leases; 

• raising of tree plantations by HRMS funded by the National Wastelands 
Development Board. 

The programme's positive impact can be measured by the marked improvement 
in forest resources and the socio-economic status of the local people. Tree and 
grass cover and soil moisture have been enhanced and water run-off from the 
catchment area has been lessened, resulting in reduced sil! loads and less 
downstream flooding. In addition, fewer forest offences, such as thefts, tires and 
illegal felling of trees, have been reported. 

Source: original material supplied by the Tata Energy Researcl1 lnstitute, New Delhi, India 

New legislation was enacted, for example to reduce 
vehicle emissions, and by 1993 the government had 
established a Basic Environment Plan (Environment 
Agency of Japan 1994) which outlined policies and 
policy instruments, and defined the roles of each 
sector of society. Businesses and factories are 
responsible for self-monitoring and evaluation, for 
example, whilst local government operates air and 
water monitoring networks. Similarly, after adopting 
the same fast-track development path as Japan, the 
Republic of Korea also encountered severe 
environmental degradation and has responded with 
comprehensive legislation and environment action 
(Government of Republic of Korea 1998). 

Recent efforts of the Chinese government to 
implement environmental laws and regulations have 
culminated in a comprehensive Environmental 
Protection Law which focuses on implementation and 
enforcement, defines accountability and legal 
responsibility, and imposes sanctions for non
compliance. Standards constitute a major component 
of environmental policy and now embrace every 
aspect of environmental quality, pollution discharge, 
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environmental management, and even monitoring 
methodology. Recent amendments to the criminal law 
have greatly strengthened this mandatory aspect of 
environmental protection. At the institutional leve!, 
significant progress is reported in implementing 
unified monitoring, inspection and management 
systems throughout the country, through a wide range 
of local and central environmental bodies. Growing 
numbers of environmental professionals are now also 
employed in both the state and the prívate industrial 
sectors. A total of 8 400 departments within the 
environmental protection network include sorne 2 900 
environmental protection bureaus, more than 2 OUU 
environmental monitoring stations and about 1 850 

• The ASEAN Senior Officials on the Environment (ASOEN), of the Association of 
South East Asian Nations (ASEAN), has membership at the level of Permanent 
Secretaries. The July 1993 Meeting of ASOEN (representing Brunei Darussalam, 
Indonesia, Malaysia, the Philippines, Singapore and Thailand) agreed to develop an 
ASEAN Strategic Plan of Action on the Environment (1994-98). Recently ASEAN 
has been expanded to include the People's Democratic Republic of Lao, Myanmar 
and Viet Nam (ASOEN 1999). 

• The South Asia Cooperative Environment Programme (SACEP), covering 
Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka and 
lran, continues to implementan action plan known as the SACEP Strategy and 
Programme ( 1992-96). This covers a number of key a reas including capacity 
building and awareness raising; systematic information exchange and intra-regional 
technology transfer; training on environmental management and institutional 
development; regional cooperation in the management of mountain ecosystems, 
watersheds and coastal resources; and wildlife and wildlife habitat conservation 
(SACEP 1992) 

• The South Pacific Regional Environment Programme (SPREP), established in 
1982, covers 22 Pacific lsland countries and territories 11 acts as the sub-region's 
interface with international agencies and in global environmental negotiations and 
by executing specific programmes to build national capacity SPREP's Action Plan 
for Managing the Env1mnment of the South Pacific Region 1997-2000 addresses 
the diverse actions required 'to build national capacity to protect and improve the 
environment of the region for the benefit of Pacific island people now and in the 
future·. Curren! trends demonstrate that this goal, and the other objectives listed in 
tl1e Action Plan, will be extremely difficull lo achieve bul tliere is sig11ifici:1nt 
forward movement in certain areas of environmental management, such as 
community-based nature conservation (SPREP 1997 and 1999) 

• The Mekong River CommIssion (MRC), with representatives from Cambodia, 
the Lao People's Democratic Republic, Thailand and Viet Nam (with China as an 
observer), is an inter-governmental organization responsible for cooperation and 
coordination in the use and development of the water resources of the Lower 
Mekong Basin. In 1991, an Environment Unit was established within the Teclmical 
Support Division to deal with environmental issues in this sub-region (MRC 1999). 

• Tlle lnternational Centre for lntegrated Mountain Development (ICIMOD), 
representing Afghanistan, Bangladesh, Bhutan, China, India, Myanmar, Nepal and 
Pakistan, was established in Nepal in 1983, and continues to implement difieren! 
programmes to attain environmental stability and sustainability in mountain 
ecosystems and the eradication of poverty in the Hindu Kush-Himalayas (ICIMOD 
1999). 

stations for monitoring and enforcing compliance. 
Nearly 100 000 people are directly employed in 
environmental protection (SEPA 1997a). 

Environmental policy responses and law in 
Australia have attempted, particularly in recent years, 
to incorporate the guiding principies of ecologically 
sustainable development (CoAG 1992, Commonwealth 
of Australia 1996). Coordination for environmental 
management is effected mainly through the Council of 
Australian Governments and the relevant Ministerial 
Councils. In addition to existing strategies on major 
sectors of the environment, the recently implemented 
Natural Heritage Trust of Australia Act 1997 will allow 
for the spending of sorne US$800 million over five 
years and to keep US$193 million in perpetuity as a 
capital base for future environmental expenditure 
(Commonwealth of Australia 1999a). 

Laws and institutions dealing with New Zealand's 
environment were reduced in number ancl made more 
coherent in the late 1980s and early 1990s. The 
philosophical centrepiece is the Resource 
Management Act 1991, which places most 
environmental decision-making in the hands of locally
elected authorities and requires them to develop 
poiicies and plans governing the use of air, land and 
water. Central government still has primary 
responsibility for environmental issues where there is 
a clear national interest, and it can also set national 
policies, standards or guidelines to ensure that local 
authorities manage environmental issues in ways that 
are nationally consistent (New Zealand Ministry for 
the Environment 1997). 

At the regional leve!, severa! major cooperative 
mechanisms focusing on the environment have been 
established (see box lefl). Transboundary pollution has 
attracted significant regional cooperation. For instance, 
since 1993 the Environment Agency of Japan has been 
advocating the establishment of an Acid Deposition 
Monitoring Network in East Asia to establish uniform 
monitoring techniques, share data and information, 
create a common understanding of the state of acid 
deposition and provide inputs for decision-making at 
all levels. This monitoring network will bring together 
nine collaborating countries (China, Indonesia, Japan, 
the Republic oí Korea, Malaysia, Mongolia, the 
Philippines, Thailand and the Russian Federation) 
(Environment Agency of Japan 1997a). Similarly, the 
Northwest Pacific Action Plan, adopted in 1994, deals 
with regional data collection, a survey of national 
legislation, marine pollution monitoring and 



preparedness, and response strategies (O'Conner 
1996). Sorne other examples are described in the box 
on the left. 

One of the greatest policy challenges of the decade 
is to promote liberal trade while maintaining and 
strengthening the protection of the environment and 
natural resources. Trade and investment have been 
the principal engines of economic growth but they 
have resulted in serious environmental degradation. A 
number of governments are now taking action to 
reconcile trade and environmental interests, through 
the use of trade-environment related policies and 
agreements such as product standards, enforcement of 
the polluter pays principie, health and sanitary 
standards related to food exports, and ecolabelling. On 
this issue, ASEAN has recognized that any measures 
to promote better environmental management must be 
consistent with General Agreement on Tariffs and 
Trade (GATT) principies. It therefore calls for trade 
arrangements that support environment and 
development policies and seeks to improve capacity in 
trade-environment policy analysis, planning and 
evaluation (ASEAN 1997). 

Economic instruments 

Many countries are beginning to make more use of 
economic instruments although often still in 
combination with command-and-control regulations. 
China is a typical example. Economic instruments 
such as pollution charges, pricing policy, favourable 
terms of invesbnent for environmental technology, 
market creation, as well as ecological compensation 
fees, are being introduced and, in the coming decade, 
China aims to incorporate natural resource and 
environment values into the accounting system for its 
national economy and to establish a pricing system 
that reflects environmental cost (SEPA 1997b). 
Mongolia, in trying to move from a top-down, 
command-and-control approach to one with increased 
public participation, is relying on traditional patterns 
of resource use enhanced by economic incentives and 
user-pay principies GEA 1994). Thailand has 
subsidized capital investment of the treatment 
of hazardous waste and toxic chemicals, implemented 
a service charge on community wastewater treatment, 
introduced a price differentiation between leaded and 
unleaded gasoline, and is considering granting 
community rights to conserve forest. 

Economic incentives and disincentives are being 
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employed to promote environmental conservation and 
efficient resource use. Incentives include preferential 
tax credits and accelerated depreciation allowances on 
pollution abatement and control equipment. For 
example, tax deductions stimulated the installation of 
industrial anti-pollution equipment in the Philippines 
and the Republic of Korea, while in India an 
investment allowance of 35 per cent, compared with 
the general rate of 25 per cent, is provided towards 
the cost of new machinery and plant for pollution 
control or environment protection (Government of 
India 1992). Another success story is the Demand-side 
Management Programme in the power sector of 
Thailand (see box below), partly funded by the GEF. 

In a different sector, Malaysia has implemented tax 
exemptions for investment in timber plantations to 
complement efforts in sustainable timber production 
(Government of Malaysia 1994). For the most part, 
however, forest-related policies, which include the use 
of economic instruments, have failed to curb the 
degradation of Asia's forests (see box on page 244). 

Demand-s1de management 1n the power sector of Tha1land 

Recognizing the severe impacts of accelerated energy demand, the Thai 
government has adopted a comprehensive Demand-side Management (DSM) Plan 
for the power sector. A five-year (1993-97) DSM Master Plan was formulated and 
implemented with a total budget of US$189 million. By the end of October 1997, 
the DSM programmes were saving 295 MW of peak demand and 1 564 GWh a 
year of electrical energy. The reduclion in carbon dioxide emissions through 
implementing the DSM programmes was estimated at more than 1 milliori tonnes 
a year while investment requirement in power generation was reduced by US$295 
miílion. The programmes also resulted in consumer savings of US$100 million a 
year in terms of electricity bilis. The DSM programmes include: 

• switching lamp production from fat tubes (40 W and 20 W) to slim tubes (36 
W and 18 W) and promotion , by the Electricity Generating Authority of Thailand 
(EGAT), of compact tluorescent lamps instead of incandescent lamps through price 
differentials; 

• the Green Building Program, through which commercial buildings can obtain 
CFLs at a subsidized price. For existing buildings, EGAT carries out an energy 
audit, design and retrofitting of electrical systems to comply with the energy 
efficiency requirements set by the government EGAT also provides interest-free 
loans to building owners for energy-saving modifications; 

• a programme to replace fluorescent lamps for rural street lighting with 
subsidized high-pressure sodium vapour lamps; 

• a campaign to test refrigerators and air-conditioners for efficiency, and interest
free loans to purchase efficient air-conditioners; 

• a programme under which EGAT encourages manufacturers and importers ot 
electric motors to produce or import high-efficiency motors, and industrial 
entrepreneurs to utilize high-efficiency motors by providing interest-free loans to 
mee! the additional cost. 

Source: EGAT 1997 
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A number of deposit-refund schemes have been 
promoted to encourage recycling and re-use of 
products, especially packaging materials. For instance, 
manufacturers and importers oí various goods in the 
Republic of Korea are required to deposit funds with the 
government to cover the costs of waste recovery and 
treatment (Government of Republic of Korea 1991). 

Economic disincentives are often based on the 
polluter pays principie (PPP). Pollution fines are 
common; for example, in the Philippines fines are 
used to complement the enforcement of emission 
standards, and are based on the duration of the 
violation, and environmental conditions prevailing at 
the time, the quantity of effluent discharged, and the 
average deviation from the effluent or emission 
standards (Government of the Philippines 1992). 

Degradation of As ,a 's for~,;t cover 
dn exarnple of 111Jrket po l1cv ,tllll 

1nst1tut1ona l ft1 11ure~ 

The degradatlon of Asia's forests clearly demonstrates 
market, policy and institutional failufes. Explicit and implicit 
subsidies and volume-based taxes on tlmber removal 
encourage destructive logging, especially of marginal and 
fragile forest lands. When concessions are awarded, the 
goods and services a forest provides in addition to timber 
are rarely priced. This results in excessive deforestation and 
in conflicts between logging companies and local 
communities. Also, forest concessions are typically too short 
to provide incentives far conservatíon and replanting. The 
sltuatlon Is further aggravated by the lack of secure property 
rights, both of agricultura! land and often of forest resources 
Without secure land tenure, farmers do not invest in soil 
conservation practices and, as it becomes impossible to 
maintain agricultura! yields on existing land, people clear 
new land from the edges of forests. 

Source: ADB 1997 

Among the East Asian countries, Japan and the 
Republic of Korea have both adopted the PPP 
although, in Japan, it is yet to be applied 
comprehensively to pollution control because of 
existing systems of financia! subsidies and tax credits 
(IDE 1995). In Malaysia, discharge fees have been in 
use since 1978 to complement a regulatory approach 
towards solving water pollution from palm oil milis 
(Panayotou 1994). With the gradual imposition of more 
stringent standards and higher discharge fees, 
biological oxygen demand in public water bodies 
dropped steadily from 222 tonnes per day in 1978 to 
58 in 1980 and 5 in 1984 (Government of Malaysia 
1994). 

Singapore introduced road pricing in the early 
1970s to reduce road congestion. Highly effective area 
licensing schemes were adopted which, by charging 
drivers to use the roads in the city centre during peak 
hours, reduced congestion significantly during these 
times. This system will be further improved by an 
automated Electronic Road Pricing System (Panayotou 
1994). In 1990, to control the growth of prívate 
vehicles even further, Singapore introduced a vehicle 
quota system in which anybody wishing to own a car 
had to bid for a Certificate of Entitlement (O'Conner 
1996). 

South Asia and most of the Mekong Basin 
countries still rely more on regulatory mechanisms for 
achieving environment policy objectives than on 
market forces or economic instruments. However, 
there is a growing awareness of the importance of 
pricing resources, such as water, to reflect their real 
economic value and social cost, and there are sorne 
successful examples of price mechanisms influencing 
the more efficient use of water by the industrial 
sector, for example in India (World Bank/UNDP 1995). 
Property rights, specially in water and forests, remain 
ill-defined and insecure despite efforts to decentrali7,e 
decision making to local levels and the need to 
consider the interests of the poor and take measures 
to prevent commercial interests from taking over. 

In the Pacific Islands, almost no economic 
instruments are yet used as tools for environmental 
management. A lack of experience with such 
mechanisms, the important role of the informal 
economy and the traditional role of 'custom' in 
resource management at the local leve!, ali weigh 
against market-based instruments. Nevertheless, the 
possibility of increased impacts stemming from 
globalízation will make it essential for countries to 
consider the role that such mechanisms mny need to 
play in future. 

While economic and fiscal instruments are being 
promoted for many environmental uses in Australia, 
the opposite seems to be occurring in New Zealand, 
where the only fully-developed example of an 
economic instrument at present is a transferable quota 
system used to manage the major fisheries. The best
known economic instrumerlts were the deposit-refund 
schemes that once operated for soft drink, beer and 
milk bottles. These disappeared in the 1980s as the 
growth of supermarkets and centralized distribution 
centres favoured plastic containers over glass ones 
(New Zealand Ministry for the Environment 1997). 



Industry is becoming increasingly sensitive to 
environmental concerns. Waste minimization, energy 
efficiency, waste recycling and substitute CFC 
programmes are among the many initiatives now 
being undertaken. While environmental auditing is 
not yet common, sorne countries have pioneered the 
practice. Major equipment manufacturers irt Japan 
produced a package of environmental control and 
audit standards to prevent pollution as early as the 
1970s (UNESCAP/ ADB 1995). In India, the Ministry 
of Environment and Forests issued a notification in 
1992 for every industry to audit stocks and 
consumption of raw materials, outputs, wastes, 
methods of waste disposal, and the environmental 
impact of the industry on its surroundings 
(Government of India 1993). A number of companies 
have tried to develop a green image to increase 
market share, for instance by promoting 
environment-friendly products and allocating a 
proportion of their profits to environmental 
conservation activities. 

Recognition of the importance of clean technology 
is reflected by regional interest in ISO 14 000 
standards for manufacturing. National organizations 
to certify these standards have been established in 
Malaysia, Singapore and Thailand. The Philippines 
are adopting ISO 14 000 standards as part of their 
national standards (Philippine Council for Sustainable 
Development 1996). Industries in the Republic of 
Korea are preparing to adopt the ISO 14 000 
environmental management system and sorne 
companies have already introduced an interna! 
environn:iental audit (OECD 1997). Japanese _ 
companies have watched the ISO developrrients 
closely and many of them are planning to obtain the 
ISO 14001 registration which they see as essential to 
succeed in international markets (OECD 1994). 

Environmental labelling is being promoted in a 
number of countries to encourage cleaner production 
and raise awareness among consumers of the 
environmental implications of consumption patterns. 
In Indonesia, for example, timber certification and 
eco-labelling are used as instruments to attain 
sustainable forest management (Government of 
Indonesia 1995). In Singapore, sorne 26 product 
categories are listed under the Green Labelling 
Scheme (Government of Singapore 1998) while the 
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Indian government has prepared 'Ecomark' criteria 
for 14 product categories - soap and detergents, 
paper, paints, plastics, lubricating oil, aerosols, food 
items, packaging materials, wood substitutes, 
textiles, cosmetics, electrical and electronic goods, 
food additives and batteries (Government of India 
1992). In New Zealand, the national ecolabel 
'Environmental Choice' was launched in 1991 but six 
years later only three companies had earned the !abe! 
(New Zealand Ministry for the Environment 1997). 

Partnerships are emerging between governments 
and the private sector to provide environmental 
services and infrastructure. In Pakistan, the 
Federation of the Pakistan Chamber of Commerce 
and Industries has been working with the 
government to combat pollution (UNESCAP/ADB 
1995), while in India the National Environmental 
Engineering Research Institute is developing a wide 
range of environmental technologies to improve 
pollutant monitoring, recycling and management of 
urban and industrial solid wastes, EIA analysis, water 
treatment and environmental support for rural 
development programmes (Government of India 
1992). In Indonesia, the government, acting through 
the Environmental lmpact Management Agency, is 
providing assistance for factories to develop cleaner 
and less polluting technology (Government of 
Indonesia 1995). In Thailand, the textile, pulp and 
paper, electroplating, chemical and food industries 
are ali involved in promoting cleaner production 
initiatives. Reports by the Federation of Thai 
Industries and Thailand Environment Institute 
indicate that cleaner production is having a 
significant impact in terms of minimizing waste and 
pollution as well as promoting cooperation between 
government and industries, and among the industries 
themselves (TEI 1996). Other countries in this sub
region are expected to follow this trend. 

Japan is leading the way in pursuing policies to 
encourage cleaner production and developing the 
required new technologies. The private sector 
finances sorne 60 per cent of ali research and 
development into environmental technology and 
contributes heavily to a number of government 
research agencies (UNESCAP/ADB 1995). Japanese 
industry is particularly strong in certain clean energy 
fields such as photovoltaic cells and fue! cells, and in 
'end-of-pipe' technology and clean motor vehicle 
technology. The country enforces the world's most 
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stringent standards for automobile exhaust emissions, 
as well as strict standards to control smoke emissions 
from factories and other facilities. As a result, Japan 
has been successful in reducing atmospheric SO2 and 
CO emission levels. Nine of Japan's largest steel 
makers are involved in a project to increase the use of 
scrap metal in steel manufacture, and the Japan 
Automobile Manufacturers Association OAMA) has set 
standards for making vehicle parts in plastic for easy 
recycling. Consumer Cooperatives have become a 
powerful force in Japan to popularize green products 
(UNESCAP/ADB 1995) while local governments have 
progressively provided technological and financia! 
support to small and medium-sized companies. 

In the Republic of Korea, an Act for Promoting 
Environmentally Friendly Production Systems and the 
Environmentally Friendly Plant Certification System 
was passed in 1994 (Government of Republic of Korea 
1994 and 1998). 

In China, an elimination system in the chemical, 
metallurgical, machine tools, power generation and 
construction industries is getting rid of factories with 
high pollution costs and those based on old 
smokestack technology. By June 1997, sorne 64 000 
enterprises with heavy pollutant emissions had either 
been closed for refurbishment or ceased production 
(SEPA 1997a). Heavy metal pollution from industrial 
workshops, which used to constitute a major water 
contamination problem, has been particularly targeted. 
For example, as part of the Three Rivers and Three 
Lakes water control project - covering the Huai He, 
Hai He and Liao He rivers and Lakes Tai Hu, Dian Chi 
and Chao Hu - an Interim Regulation for Controlling 
Water Pollution along the Huai He River was 
formulated. This was one of the seven largest water 
basin programmes in China. By 1997 when the 
programme ended, severa! thousand small enterprises 
that used to discharge heavy pollutants had closed 
down, upgraded their technology or transferred 
production to clean products, and water quality in the 
river had improved substantially (SEPA 1998). 

Policies are being pursued to decrease atmospheric 
pollution, particularly of smoke and dust, and to 
expand smoke control areas. These policies include 
the levying of SO2 emissions discharge fees and the 
introduction of clean-burning technology. The main 
obstacles are the lack of adequate capital and 
technology necessary for changing the present energy 
structure. 

In Australia, the draft National Strategy for Cleaner 

Production examines activities to date in encouraging 
the implementation of cleaner production and 
recommends further measures, drawing on national 
and overseas examples (Commonwealth of Australia 
1999b). The National Pollutant Inventory, established 
under the 1996 National Environment Protection Act, 
will produce a public database detailing the types and 
amounts of certain toxic chemicals entering different 
areas of the Australian environment (Commonwealth 
of Australia 1996c). 

Cleaner production is also fostered in New Zealand 
by government agencies such as the Energy Efficiency 
and Conservation Authority and the Ministry of the 
Environment (New Zealand Ministry of the 
Environment 1997). 

The inclusion in the Kyoto Protocol of a Clean 
Development Mechanism, together with other 
features of the continuing negotiations in the context 
of the UNFCCC are potentially important to ali 
countries in the region. They open significant new 
prospects for the Pacific Islands in particular, since the 
small scale of their economic activity has not 
previously created scope for the transfer of clean 
technology outside a limited number of aid projects, 
and also because there is a need to build local capacity 
in applying the new technologies which are now 
available, for example in the management of salid 
waste and hazardous substances. This could have a 
crucial and beneficia! impact on many Pacific Island 
communities whose remate situation invites the 
application of such technologies as solar photovoltaic 
cells and windpower. 

Financing environmental action ' 
-' 

National investment in the environment is increasing 
in most countries. A major thrust, particularly among 
developing countries, is on water supply, waste 
reduction and waste recycling. Environment funds, 
such as the US$200 million environment fund 
established by the Government of Thailand to clean
up cities and control industrial pollution 
(UNESCAP/ADB 1995), have been set up in many 
countries. In the Philippines, two mining companies 
acting on orders from the government have created an 
Environmental Guarantee Fund to rehabilitate and 
.restare areas adversely affected by mining operations. 
A Reforestation Fund is also proposed as part of a 
scheme to counter deforestation (Government of the 
Philippines 1992). 



Bilateral and multilateral aid is a significant source 
of environmental investment and expertise. A Iarge 
portian of loans have been aimed at improving energy 
and industrial efficiency, water supply and sanitation 
facilities, afforestation, and marine and coastal 
resources management. The Asia Sustainable Growth 
Fund, sponsored by the Asían Development Bank, 
aims to raise US$150 million to invest as long-term 
capital for environmentally-sound companies in the 
developing countries of the Pacific Rim (UNCSD 
1995). The OECD, ADB, World Bank and international 
financia! markets have provided additional official 
development assistance (ODA) for environmental 
investments. 

The financing of environmental action in the Pacific 
Islands has been problematic, partly because factors of 
scale and remoteness give rise to high transaction 
costs. Nevertheless, increased access has recently been 
obtained to new sources of funding such as the GEF. 
The Pacific Islands generally have relatively small 
economies and Iarge distances to potential markets 
compared to their Iarger neighbours in the Asia and 
Pacific region at a similar stage of development 
(Commonwealth of Australia 1999d). Without corrective 
and anticipatory measures, the impacts of more open 
trade and investment regimes particularly for natural 
resources could intensify a number of environmental 
risks, such as those created by natural disasters and the 
consequences of climate change and sea-leve] rise for 
Iow-lying island ecosystems. 

In ASEAN countries, the prívate sector has played 
an increasingly important role in stimulating economic 
development, especially with the gradual reduction in 
ODA. Its role in resource and environmental 
management is Iikely to expand with the introduction 
of economic instruments, third party monitoring and 
auditing, and the privatization of environmental 
management systems, but this requires huge 
investments. For example, the ADB estimated that, in 
the 1990s, Indonesia, Malaysia, the Philippines and 
Thailand alone must invest sorne US$5 400 million for 
environmentally-sound power generation systems 
over and above conventional power generation 
systems, while ASEAN countries require more than 
US$6 000 million additional investment to protect the 
environment from industrial pollution. Adopting clean 
technologies in these countries would consume a 
further US$72 000 million between 1991 and 2000 
(ASEAN 1997). Mobilizing investment funds for 
environmental protection will be a major challenge for 
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ASEAN countries in the next decade. 
Japan is the Iargest source of project-related 

development assistance in the Northwest Pacific and 
East Asia. In 1992 Japan announced that 
environmental aid was to be increased to US$7 100 
million over the next five years, and a Green Aid Plan 
of sorne US$2 650 million implemented over a 10-year 
period to transfer antipollution measures to 
developing countries and support joint research and 
development projects on the global environment 
(UNCSD 1995). Another notable example is the Japan 
Fund for Global Environment (see box below), an 
initiative of the Environment Agency of Japan. 

The Japan Fund far Global Environment 

247 

The Japan Fund for Global Environment was established within the Japan 
Environment Cooperation (JEC) in 1993 to provide financial, information, 
educational and training assistance to NGOs inside and outside Japan. The fund is 
endowed by the national government as well as by citizens and corporations, and 
hada value of sorne US$62.5 million at the end of 1996. Projects fall within two 
categories and are funded by the interest earned on the fund: 

• assistance to prívate organizations for environmental conservation activities in 
developing countries and in Japan; 

• dissemination of the information necessary for promoting the activities of 
prívate organizations as well as education and training activities for the public and 
NGO staff members. 

In addition, a Global Partnership Programme inaugurated in 1997 plays host to 
NGO fora held in conjunction with inter-governmental conferences, to help organize 
a worldwide network of NGOs and foster partnership among countries in the Asia
Pacific region for environmental conservation activities. 

Source: Environment Agency of Japan 1997b 

The Republic of Korea's ODA, which is provided by 
the Economic Development Cooperation Fund and the 
Korea International Cooperation Agency, exceeded 
US$520 million in 1996. The Republic of Korea also 
contributes to the Global Environment Facility. 
Although the environmental component of 
development aid remains limited, the Republic of 
Korea has also sponsored potable water supply 
systems and wastewater system improvement in 
severa! countries and intends to expand environmental 
assistance in the future (Government of Republic of 
Korea 1997). 

Severa! countries receive funds from AusAID. 
Australia's ODA to GNP ratio in 1998-99 is expected to 
be 0.27 per cent, currently above the latest (1997) 
published average of 0.22 per cent for ali donar nations. 
About 55 per cent is designated for Country 
Programmes (mainly country-specific poverty reduction 
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development projects), and 32 per cent for Global 
Programmes, such as multilateral, humanitarian and 
NGO assistance (Commonwealth of Australia 1999d). 

A number of national projects involve severa] 
financia! partners. These can increase national 
experience in technology transfer as well as benefiting 
the environment. Examples include: 

• the Alternative Energy Project in India, worth 
US$186 million, being funded by GEF, the World 
Bank, Switzerland and DANIDA; 

• the Leyte-Luzon Geothermal Project in the 
Philippines, worth US$1 333 million, being funded 
by GEF, the World Bank, the Export Import Bank 
of Japan, and Sweden; and 

• Promotion of Electricity Efficiency in Thailand, 
worth US$189 million, to be funded by GEF, the 
World Bank, Australia and Japan's Overseas 
Economic Cooperation Fund (OECF). 

Public part icipat ion 

NGOs have emerged as majar partners in development 
and conservation activities, performing a multitude of 
roles including environmental education and 
awareness-raising among the public. NGOs have 
helped design and implement environment policies, 
programmes and action plans, and set out 
specifications for EIAs. They also play crucial advocacy 
roles through their environmental campaigns. 

For example, in Sri Lanka NGOs have been active 
in preventing logging of the Singharaja Forest, setting 
upa Tiger-top lodge in Udawala National Park, 
stopping the construction of a thermal plant at 
Trincomalee, and questioning the blind 
implementation of the National Forestry Master Plan 
(Government of Sri Lanka 1994). In India, thousands 
of NGOs have helped raise awareness of environment
development issues and mobilized people to take 
action. Although not an NGO, the Narmada Bachao 
Andolan movement has brought together scattered 
voices of protest against the damming of the river 
Narmada and has raised awareness in India and among 
the international community (Government of India 
1992). Another effective means of advocacy that NGOs 
in India have adopted is people's tribunals. For 
instance, the Permanent People's Tribunal (PPT) 
hears cases fíled by individuals or communities 
affected by environmental degradation. Its judgements 
are widely publicized (South-South Solidarity 1992). 

In the Pacific, local community and NGO inputs come 
mainly through programmes to build community 
awareness and expand environmental education. Sorne 
NGOs find trade opportunities which provide a return 
for local people wishing to manage resources such as 
timber on a sustainable basis. Others have linked with 
international NGOs to build ecotourism opportunities 
in partnership with landowners. 

NGOs, while retaining their individual identity, 
have also collaborated effectively with national and 
local governments on a wide range of issues. In the 
Philippines, a consortium of 17 environmental NGOs 
(NGOs for Protected Areas, Inc.) received a 
US$27 million grant to implement a seven-year 
Comprehensive Priority Protected Areas Programme. 
The programme is a major component of the World 
Bank-GEF Sectoral Adjustment Loan initiative being 
managed by the Department of Environment and 
Natural Resources. 

The Mongolian Government cooperates closely 
with NGOs, for example with the Mongolian 
Association for the Conservation of Nature and 
Environment, which coordinates the voluntary 
activities of local communities and individuals to 
protect nature and wildlife, and with the Green 
Movement which promotes public environmental 
education in support of traditional protection methods 
(MNE, UNDP and WWF 1996). 

NGO networks are springing up throughout the 
region. Among the most prominent are the Asían NGO 
Coalition for Agrarian Reform and Rural Development 
and the Asia Pacific People's Environment Network 
(Government of Republic of Korea 1994). Networks 
also exist at national leve!. For example, the Korean 
Federation Environmental Movement in the Republic 
of Korea provides an umbrella organization for nearly 
200 NGOs engaged in environment-related issues 
(Government of Republic of Korea 1994). 

Many countries have encouraged public 
participation in environmental management, through 
local government and community-based groups. For 
example, in Thailand, Article 7 of the Environment 
Act of 1992 delegates the work on environmental 
management to provincial and local authorities, and 
encourages people's participation through 
environmental NGOs (Government of Thailand 1992). 
Article 56 of the Thailand Constitution (1997) 
recognizes the rights of people to participate in the 
protection of natural resources and environment 
(Government of Thailand 1997), In the Philippines, 



small fishing communities are given the right to 
manage their fishery resources (Panayotou 1994, 
Philippine Council far Sustainable Development 1996) 
and community-based farest resource management 
has helped protect and conserve farest resources. 
Similarly, many coastal community groups in Thailand 
protect mangroves and seagrass (OEPP 1997). 
Amongst SPREP members, a variant of the NEAP 
process - known as the NEMS (National 
Environmental Management Strategy) - was 
developed prior to the 1992 Earth Summit. The 
strength of this process was to involve all national 
stakeholders in a debate about environmental 
priorities and key actions, and then to present a 
national consensus to externa! counterparts, especially 
in the donar community (SPREP 1994). 

Community participation is required by law under 
New Zealand's Resource Management Act. When 
developing their ten-year policies and plans, regional 
and district councils are required to consult widely 
with community stakeholders and interest groups, 
including the indigenous Maorí people (New Zealand 
Ministry far the Environment 1997). The main 
constraints on citizen participation are the time and 
costs involved but motivation levels are reportedly 
high (Colmar Brunton 1990 and 1993, Gendall and 
others 1994). 

The Chinese government has long been aware that 
public participation is an essential prerequisite for 
successful environmental protection and management 
(see box above). 

Community-based approaches are also widely used 
in Australia. For example, the Landcare programme 
aims to address natural resource management 
problems, protect agricultura! resources, and assist 
natural resource managers to improve their technical, 
management, communication and planning skills 
(Commonwealth of Australia 1999e). About one-third 
of Australian farmers are members of a Landcare 
group. The Coastcare programme provides 
opportunities for communities to work with local land 
managers to identify problems along their stretch of 
the coast and develop and implement solutions. 
Coastcare has formed 250 community groups since its 
inception in early 1996. The Endangered Species 
Programme administers public networks, such as the 
Threatened Species Network and Threatened Bird 
Network, to promote community involvement in 
recovery programmes for threatened species 
(Commonwealth of Australia 1999e). 
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Women's partic1pation in 
environmental protection in China 

The 'Law on the Protection of Women's lnterest and Rights 
of the People's Republic of China', the Committee in charge 
of the Work of Women and Children established under the 
State Council in 1993, and the 'Development Program of 
Chinese Women' issued by the State Council in 1995 all 
aim to protect Chinese women's rights and ensure their 
participation in national management and environmental 
decision-making. Women are now playing more and more 
importan! roles. Far instance, in most provincial and 
municipal environmental protection bureaus, at least one of 
the directors is a woman. 

In rural areas, more !han 60 000 'green bases' such as 
orchards, which have developed the economy and protected 
the environment, have been built by women farmers. Other 
environmentally-beneficial activities organized by women ars 
publicizing fuel-efficient stoves, accumulating farm manure 
and reducing the use of chemical fertilizers. In poverty
stricken areas many women have played an importan! role 
in afforestation and ecological protection, including setting 
up and staffing demonstration siles and professional 
afforestation teams. 

Source: SEPA 1997b 

Many of these initiatives depend on voluntary 
action. Such actions have played a particularly 
important role in Japan where local communities, 
citizens' groups and government together take the 
initiative to negotiate with majar polluters. Severa! 
Japanese companies have now taken voluntary actions 
on pollution control which include stricter standards 
than the national ones. In addition, the Japan 
Federation of Economic Organizations (Keidanren) 
adopted a Global Environmental Charter in 1991 
which includes a p~ovision that companies should 
carry out environmental impact assessments of their 
activities, use and develop low pollution technologies, 
and participate in local conservation programmes 
(OECD 1994). 

Environmental. information 
and education 

With a few notable exceptions, such as Japan and the 
Republic of Korea, the infarmation base in most 
countries is relatively weak. The shortage of reliable 
data and data analysis capabilities undoubtedly hinders 
policy development, planning and programme 
implementation. There is a need not just for more data 
on environmental issues but for standardizing data 
collection and storage, and making it accessible to 
technical and management levels. Data of poor quality 
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are often recycled for studies and plans, which are later 
accepted without proper scrutiny. For example, the 
most recent (1987) estimate of forest cover in Vietnam 
(9.3 million ha or 28 per cent of the land area) has been 
repeatedly quoted and used unchanged since then, 
during which time the forests have been seriously 
exploited. Thus a serious environmental issue was not 
prioritized for action (MRC/UNEP 1997). The lack of 
baseline socio-economic data has also been identified 
as a serious constraint, and even where sufficient data 
exist there is no established mechanism for access or 
interchange. 

Sorne attempts are being made to redress this 
situation. At national leve!, for example, the Indian 
Government Environmental Information System 
Network has been set up to deal with the collection, 
collation, storage, analysis, exchange and 
dissemination of environmental data and information 
(Government of India 1995). There have been sorne 
impressive achievements in ecosystem monitoring by 
satellite imaging. Remotely sensed data are 
increasingly being used by Commonwealth, State and 
Territory environmental departments and agencies in 
Australia (Commonwealth of Australia 1999f). 
Australia is also applying modelling techniques using 
environmental data to indicate areas of high 
environmental value as part of resource planning 
exercises, for example Comprehensive Regional 
Assessments for native forests (Commonwealth of 
Australia 1999f). Environmental indicators are being 
developed by severa! countries to assist with national 
state of the environment reporting. 

Severa! sub-regional programmes have data and 
monitoring components and are addressing the 
standardization of databases and data sources to support 
environmental assessment, reporting, research and 
decision making. The ADB and UNEP, in collaboration 
with the Mekong River Commission, are running a Sub
regional Environmental Information and Monitoring 
System project to make environmental and natural 
resources data more easily available to national 
government agencies and regional organizations, and to 
allow such data to be quickly shared (ADB, UNEP and 
MRC 1996). In addition, a number of international 
agencies, including the ADB, UNDP, UNESCAP, the UN 
Statistical Institute for Asia-Pacific and UNEP are 
involved in strengthening institutional capacities to 
manage environmental information and helping sorne 
countries prepare national and regional state of 
environment reports. SPREP and the UN Economic and 

Social Commission for Asia and the Pacific 
(UNESCAP), with assistance from members of the 
Interagency Committee on Environment and 
Sustainable Development, prepare regional state of the 
environment reports every five years. 

The intergovernmental Asia-Pacific Network for 
Global Change Research supports a range of regional 
cooperative activities relevant to the region. These 
include standardizing, collecting, analysing and 
exchanging scientific data; improving national 
scientific and technical capabilities and research 
infrastructure; cooperating with research networks in 
other regions; providing scientific knowledge to the 
public and input to decision makers; and developing 
appropriate mechanisms for technology transfer (APN 
1997). 

The Environment Agency of Japan initiated Eco 
Asia (Environment Congress for Asia and the Pacific) 
in 1991 as a forum for informal dialogue among 
environment ministers in Asia and the Pacific. 
Discussion topics have included the Long-Term 
Perspective Project on Environment and Development 
in Asia and the Pacific to identify policy options for 
sustainable development, the Asia Pacific 
Environmental Information Network Project utilizing 
the Internet, and Junior Eco-Club Activities to 
enhance environmental awareness among children, 
and to promote environmental conservation activities 
(Environment Agency of Japan 1997c). 

Nearly ali countries have public education and 
awareness programmes which seek to sensitize people 
to environmental issues and problems. China has set 
up an environmental information system in each of its 
27 provinces and auto!lomous regions with a technical 
assistance loan from the World Bank (SEPA 1996). 
China has been publishing its annual report on the 
state of the environment for 10 years, and 46 Chinese 
cilies issue a weekly reporl un urban air qualily. 
Australia has adopted state of the environment 
reporting as a mechanism for public education on 
environmental matters and is increasingly using the 
Internet to promote information exchange among the 
scientific community, the Government and the public 
(Commonwealth of Australia 1996). Similarly, Pacific 
Island members of SPREP have participated in 
drawing up plans for individual and joint action to 
strengthen environmental education, training and 
information systems, the fifth main objective in the 
Action Plan for 1997-2000 (SPREP 1997). In Myanmar, 
the Nationa! Commission for Environmental AJfairs 



has, since it was established in 1990, been 
instrumental in promoting public environmental 
education and awareness in the country. 

The Republic of Korea is the first country in the 
region to have a Law for Public Information (1996) and 
the government regularly publishes severa! 
environmental indicators on water and air quality. The 
government also distributes a White Paper on the 
Environment to sorne 160 private organizations and 
issues a monthly Environmental lnformation Bulletin 
(OECD 1997). The Japanese Environmental Agency 
also publishes an annual White Paper on the 
Environment and many other books and pamphlets for 
wide dissemination. The Environment Agency and the 
Ministry of Education, in collaboration with the UNEP 
International Environmental Technology Centre 
(IETC) in Osaka and Shiga, promote popular 
environmental education by producing television 
programmes and films, holding seminars on 
environmental education, and distributing teaching 
material (Environment Agency of Japan 1997d). 

The Asia-Pacific Network for Tertiary Leve! 
Environmental Training of UNEP focuses on 
enhancing the environmental expertise of decision 
makers, policy formulators and tertiary leve! trainers 
by establishing a self-sustaining network of trained 
individuals. It prepares and disseminates curriculum 
guidelines, resource materials, teaching aids and 
packages for environmental training. The network has 
grown rapidly over the past two years, and now covers 
35 countries, with more than 200 tertiary institutional 
members and 2 000 individual members (UNEP/ 
PROAP 1998). However, in general, relatively little 
effort has been directed specifically towards policy and 
decision makers in the region, particularly those 
concerned with resource use and resource allocation 
at senior government leve!. 

In the formal educational system, the development 
of environmental education has concentrated on the 
primary and secondary levels, with pre-school and 
tertiary levels receiving less attention. Except in Nepal, 
environmental education became fully integrated into 
the school curricula of South Asian countries in the 
1970s (UNESCO/ROAP 1992). Environmental 
protection has found its way into primary and secondary 
education and institutions of higher learning in China. 
The situation in Japanese schools is somewhat different 
as environmental education is voluntary and so differs 
from school to school. 

There has also been considerable interest in 
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integrating environmental concepts into adult 
education and literacy programmes. For example, the 
Asian-South Pacific Bureau of Adult Education 
established a network of environmental educators in 
1992 (ASPBAE 1992). Many countries use informal 
education centres as sources of environmental 
education - Indonesia, for example, has promoted 
environmental consciousness through its 54 
Environmental Study Centres (UNESCO/PROAP 
1988). 

NGOs have played a key role in producing print and 
audio-visual materials for non-formal environmental 
education in schools and other institutions of learning. 
For instance, in India, the Centre for Environmental 
Education has produced a wide range of books and 
audio-visual packages for the benefit of teachers and 
students (CEE 1995), while sorne television 
programmes have been successful in raising 
environmental awareness at all levels and drawing 
attention to the illegal poaching of tigers, rhinoceros 
and other endangered species. 

Newspapers are increasingly addressing 
environmental issues. Until a few years ago, reporting 
on the environment was limited to reports of speeches 
on Environment Day or the coverage of tree-planting 
campaigns. Today journalists, working closely with 
environment activists, are much more pro-active and 
are focusing on larger issues on a much wider scale. 
China's national leve! environment newspaper, China 
Environmental News, played a major role in improving 
public awareness of the environment. Broadcasting 
companies also play a major role. Chinese radio 
stations, for example, regularly broadcast programmes 
and conduct competitions on environment themes, one 
local radio station in Beijing in 1988 attracting more 
than 60 000 responses from more than one million 
listeners to a knowledge competition on 
environmental protection, a success that has since 
been repeated by other radio stations (Chaoran and 
Changhua 1993). 

Social policies 

While few environmental policies specifically target 
equity or poverty issues, there have been sorne policy 
initiatives in the social sector. Their thrust has been 
to address poverty directly through employment 
generation programmes and to improve equity through 
rural credit. At the same time, many countries have 
adopted policies to stabilize or moderate population 
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growth rates. The success of efforts directly-targeted 
at poverty alleviation has varied with notable progress 
in East Asia but less in South Asia (UNESCAP/ADB 
1995). The direct support programmes set up by many 
Asian governments provide subsidized food or credit 
and introduce micro-finance programmes. Subsidy 
programmes have tended not to work well. Subsidized 
food deliveries are not easy to target, and have often 
gone !argel y to the better -off in urban areas. In 
subsidized credit programmes, loans typically fail to 
reach the poor, are often used for consumption, and 
are usually not repaid (ADB 1997). 

The social policies of ASEAN countries have 
focused on sustainable human settlements. The 
priority targets have been the basic needs of the rural 
population, especially shelter and safe drinking water. 
Human resource development has also been 
emphasized, with a high priority on education and 
training (ASEAN 1997). Social policies have also 
supported resource decentralization and 
environmental management. The spread of HIV-AIDS, 
and increasingly severe air and water pollution, are 
emerging issues to be given priority in social 
development. ASEAN has also spelled out the need to 
support the development of a regional framework for 
integrating environment and development concerns in 
the decision-making process. 

Over the past decade, the Chinese government has 
implemented a series of policies for science and 
education, population, women and social protection, in 
the interest of environmental protection. Both central 
and local governments have stepped up efforts to 
relieve the victims of natural disasters. In 1995, relief 
funds amounting to the equivalent of US$284 million 

benefited more than 31 million poor people. A further 
seven million households received relief funds from 
local government organizations while sorne two 
million households were able to rise above the poverty 
leve! (SEPA 1997b). 

Condusions 

While the development of policy responses to 
environmental issues is very uneven across the 
region, it is possible to discern the major key 
priorities for action in the near future. These include: 

• mobilization of environmentally-conscious forms of 
investment; 

• the application of cleaner technologies much more 
widely; 

• research on alternative forms of energy supply and 
the promotion of fue! switching and energy 
conservation; 

• making mass transport systems more efficient and 
developing innovative alternatives; 

• increasing public consultation; 
• implementing efficient resource pricing; 
• encouraging voluntary action on the environment; 
• stimulating capacity building; and 
• promoting regional cooperation. 

The region's major strategy in attacking 
environmental problems should now be to combine 
command and control actions with economic 
incentives, with massive public consultation to gain 
widespread public acceptance for improved 
environmental policy actions. 
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Europe and 
Central 

• There is a danger that unsustainable lifestyle patterns in 
Western Europe will be adopted by countries in transition 
too indiscriminately. The accession countries need to find an 
acceptable balance between adapting to Western European 
policy and maintaining existing practices where these are 
environmentally beneficia!. 

• The overall level of ratification of global MEAs is 
relatively high, and reasonably balanced among sub-regions. 

• Comprehensive National Environmcnt Action Pl¡¡ns 
(NEAPs) have helped in the elaboration of new policy 
principies and the redesign of institutions. Sixteen transition 
countries have developed orare developing NEAPs. 

• One of the main barriers to accession to the European 
Union is lack of financia! resources - the cost of conforming 
to environmental regulations is estimated at ECU* 
100 000-150 000 million for the 11 accession countries. 

• In Hungary and Latvia, product charges are being 
imposed on manufacturers of goods, such as packaging or 
batteries, which can be recycled or alternately disposed of, 
encouraging prívate investment. 

• lncreasing VAT on resource and energy use is frequently 
recommended as an instrument with positive effects on 
both cleaner production and employment. 

• In Western Europe, the European Commission estimates 
that during 1994-99 more than ECU 17 000 million was 
spent on environmental measures. 

• Although subsidies are declining, they continue to have 
adverse impacts on the environment, especially in the 
energy, transport and agricultura! sectors. 

• The ECU was the forerunner of the European Euro, worth 
approximately US$1 in mid-1999. 

• 
Sta 

The pulicy background 
Until the late 1980s, there was a sharp division 
between east and west in Europe. In both parts, 
there was structured international cooperation on 
tapies of environmental relevance. Ali Western 
European democracies participated in the OECD and 
in the Council of Europe, which was particularly 
active in human rights issues and the protection of 
the natural and cultural heritage. Most of these 
countries were also NATO members. Membership of 
the European Community (later the European Union) 
grew from the initial 6 to 15. In the socialist eastern 
part of the region, NATO was more or less mirrored 
by the Warsaw Pact and the European Union by 
COMECON. 

Although sorne countries and environmental NGOs 
tried to build bridges between east and west, the only 
constant and respected bridge was the United Nations, 
and particularly the UN Economic Commission for 
Europe (UNECE). Since the UN Stockholm 
Conference of 1972, the UNECE focused considerable 
attention on environmental issues and, in spite of the 
difficult political situation and slow progress, its 
importance is hard to overestimate. 

The disintegration of the socialist bloc triggered 
two important initiatives. In Western Europe, most of 
the international bodies just mentioned launched 
programmes to help the eastern countries in their 
transition to democratic systems with market 



economies. For example, the European Union 
complemented its ERASMUS programme, for the 
exchange of university students and teachers, with 
TEMPUS, established the PHARE and TACIS funds 
for financia! assistance to Central and Eastern Europe, 
and participated in other international initiatives, such 
as the creation of the European Bank for 
Reconstruction and Development (EBRD) and the 
Regional Environmental Centre for Central and 
Eastern Europe. At the national leve!, bilateral east
west cooperation agreements were signed, and 
regions within countries and individual cities 
established reciproca! relations with counterparts in 
Central and Eastern Europe. Similar relations were 
established between private partners, such as 
business and agricultura! organizations, trade unions 
and environmental NGOs. 

The priorities of the eastern countries were to 
achieve a transition to a democratic market economy 
and join international organizations that were 
previously open only to Western European countries. 
Many countries have joined the Council for Europe, 
and the Czech Republic, Hungary and Poland have also 
joined OECD and NATO; the Russian Federation is at 
OECD's doorstep. Membership of the European Union 
is now the top priority, particularly for Central 
European countries, 

There is a danger, however, that unsustainable 
lifestyle patterns in Western Europe will be adopted 
by countries in transition too indiscriminately. Not ali 
Western European standards and policies are 
environmentally beneficia!, and sorne management 
policies in eastern countries were environmentally 
beneficia!. Far example, forestry and farming systems 
in the Baltic states were comparatively sustainable 
throughout the communist era and maintained much 
higher levels of biodiversity than western systems; 
and the high leve! of private car ownership in Western 
Europe, with its accompanying high pollution levels in 
urban areas, is clearly not something to be emulated. 
The accession countries need to find an acceptable 
balance between adapting to Western European policy 
and maintaining existing practices where these are 
environmentally beneficia!. 

While the UNECE has continued and intensified 
its function as a link across the entire region, an 
important development was the Pan-European 
Conference of environment ministers in Dobfü Castle 
in 1991. This marked the beginning of the 
Environment for Europe (EfE) process and has led to 
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From Dobfís to Arhus 

The Dob1ís Conference served as the formal begínníng to 
the Envíronment far Europe (EfE) pracess - an intemational 
activity geared toward improving and rehabilitating the 
environment in countries in transition from centra11y planned 
to market-based, democratic economies, creating a 
framework for elCpanding cooperation in Europe and 
converging European environmental policies over the long 
term. 

An Environment Action Plan (EAP) for Central and Eastern 
Europe was endorsed at the Second Conference in Lucerne, 
Switzerland, in 1993 (World Bank 1994). This adopted a 
three-pillar apprQach: introducing policy refonns, 
strengthening institutional capacity, and developing cost
effective investments for environmental action. Following 
Lucerne, two mechanisms were created to help the 
transition countries implement the EAP and facilitate 
environmental investments. The first, the EAP Task Force, 
provides a forum far facilitating the development of National 
EAPs, exchanging information and experience, and assessing 
(and responding to) the needs of institutional development. 
The second, the Project Preparation Committee (PPC). 
provides a framework far the identification, preparation and 
financing of environmental projects. The EAP Task Force 
includes representatives from the transition countries and 
other UNECE countries, while the PPC is comprised of 
donors with an interest in supporting environmental fínance 
in the region (OECD 1998a). An importan!, additional result 
of the Lucerna Conference was that the entire EfE process 
was pul under the aegis of the UNECE. 

The Third Conference, held in Sofía, Bulgaria, in 1995 called 
for increased business involvement in environmental protection 
and adopted the Pan-European Biological and Landscape 
Diversity Strategy. Four 'Sofía lnitiatives' were introduced by 
Central European countries to accelerate the implementation of 
the EAP: Biodiversity, Economic lnstruments, Local Air 
Pollution and Environmental lmpact Assessment. 

The Fourth Conference, in Arhus, Denmark, in 1998 
launched the first convention on citizens' environmental 
rights (the Arhus Convention), two international protocols on 
limiting air pollution, a strategy to phase out lead in petral, 
initiatives on energy efficiency, recommendations on 
financing environmental projects in Eastern Europe, and the 
European Biodiversity and Landscape Strategy. 

many new initiatives and regular similar meetings in 
Lucerne, Sofia and Árhus (see box above). 

MEAs and non-binding agreements 

Global MEAs 
Environmental factors are playing an increasing role in 
international relations within the region and between 
it and the rest of the world. Many countries, acting 
separately or as members of various political 
groupings, have played a majar role in the 
development of global multilateral environment 
agreements (MEAs). 
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EUROPE and CENTRAL ASIA (54) 

Western Europe (25) 

Central Europe (17) 

Eastern Europe (7) 

Central Asia (5) 

Key: percentage of countries 
party to a convention 

Notes: 

CBD 
(174) 

CITES 
(145) 

35 

10 

25-50% 

CMS Basel 
(56) (121) 

25 ~ 

18 

6 

3 

50-751l/ 

Ozone UNFCCC CCD Ramsar Heritage UNCLOS 
(168) (176) (144) (114) (156) (130) 

29 28 

17 

8 

2 4 3 

o 

1. Numbers in brackets below the abbreviated names of the conventions are the total number of parties to that convention 
2. Numbers in brackets after name of regions/sub-regions are the number of sovereign countries in each region/sub-region 
3. Only sovereign countries are counted. Territories of other countries and groups of countries are not considered in this table 
4. The absolute number of countries that are parties to each convention in each region/sub-region are shown in the coloured boxes 
5. Parties to a convention are states that have ratified, acceded or accepted the convention. A signatory is not considered a party to a 

convention until the convention has also been ratified 

The dynamic changes in recent years in the east 
and increasing moves towards integration in the west 
are of great relevance to global MEAs. As these are 
based in part on baseline pollution levels, the large 
economic and social shifts that are occurring in the 
transition countries may have unforeseen 
consequences. Disruption and economic collapse make 
it difficult to find resources to implement MEAs. On 
the other hand, transition presents opportunities for 
more flexible solutions, and young countries, such as 
those emerging from the break-up of the Soviet Union 
and Yugoslavia, which may lack national traditions or 
administrative experience, are tending to rely more on 
MEAs as a point of reference in international relations 
(UNEP 1998). In the west, economic integration is 
fuelling growth in important sectors, such as transport 
and tourism, which present severe challenges to the 
environment. But, in theory at least, increased 
integration can also lead to more effective 
transboundary cooperation in implementing MEAs. 

The overall level of ratification of global MEAs is 
relatively high, and reasonably balanced among sub
regions (see table above). However, ratification, 
acceptance and implementation are affected by the 

particular environmental problems and priorities of the 
sub-regions. For example, the Convention on 
Migratory Species has been ratified by only a few of 
the countries undergoing economic transition. 

In general, national legislation has been adopted 
for most global MEAs, including in Central Europe 
where much legislative drafting capacity has been 
committed to bringing environmental laws into line 
with European Union Directives prior to accession. 
However, technical difficulties have been encountered 
with respect to sorne MEAs. For example, under the 
Basel Convention severa! countries have reported 
discrepancies between their national lists of hazardous 
wastes and the lists in convention annexes (UNEP 
1998). In sorne countries, particularly in Eastern 
Europe and Central Asia, international agreements 
become directly applicable upon ratification without 
the need to adopt national legislation. Many provisions 
of global MEAs had previously been covered by 
national legislation or regional agreements. 

National strategies, plans and programmes have 
been adopted for most global MEAs, and national and 
regional institutions have been established to 
implement them; but the development of regulatory 



and enforcement measures has been uneven, with 
significant difficulties with the enforcement of sorne 
MEAs in the eastern parts of the region (UNEP 1998). 
This is especially true of MEAs that involve 
investigation and detection of violations, such as 
CITES and the Base! Convention. Special funds have 
been established to support transition countries with 
implementation. For example, Central European 
countries have received financia! and technical aid 
through the Ramsar Small Grants Fund for Wetland 
Conservation and Wise Use, PHARE, GEF, EBRD and 
bilateral assistance programmes. 

The Pan-European Biological and Landscape 
Diversity Strategy adopted at the Sofia Conference is 
an example of a regional contribution towards effective 
implementation of a global MEA. It is one of the 
instruments for the implementation of the Convention 
on Biological Diversity (CBD). The Strategy provides 
a framework for a consistent approach and common 
objectives for national and regional action to 
implement the CBD. 

Traditional economic instruments such as taxes, 
subsidies, charges and fees are widely used to 
encourage implementation. MEAs may augment 
national regimes through the establishment of specific 
fees, such as waste disposal fees related to 
transboundary movements under the Base! 
Convention, which help to increase the effectiveness 
of hazardous waste disposal on a national leve! (UNEP 
1997). Sorne newer types of economic instruments, 
such as emissions trading schemes, are still 
controversia! and not yet well developed in connection 
with global MEAs. 

While most countries abide by their general 
obligations for reporting, independent verification of 
reports is hampered by technical limitations and the 
legacy of totalitarian administrative systems in sorne 
countries. Nevertheless, sorne global MEAs have 
resulted in the establishment of effective monitoring 
systems. The Base! Convention has given rise to a 
well-established system for controlling transboundary 
movement of hazardous wastes, with good results in 
Western and Central Europe. Reporting under the 
Ramsar Convention is fairly good, with better 
reporting from Central than Western Europe (Ramsar 
Convention 1996). 

While there have been substantial reductions in 
sorne emissions and improvements in sorne 
environmental conditions in areas covered by global 
MEAs, it is difficult to determine the extent to which 
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these are the result of the MEAs themselves. In 
sorne cases national legislative regimes were in place 
before the MEAs were adopted; indeed national 
initiatives are often the first step towards 
environmental improvement, with further progress 
resulting from internationalization of goals through 
MEAs. In other cases, economic transition has had a 
direct and majar impact, through reduced energy 
demand and more efficient production as well as 
economic collapse and the consequent reduction in 
the levels of industrial activity. Economic 
transformation in Eastern Europe has been a majar 
contributor to a significant decrease in emissions of 
greenhouse gases (see page 114). 

Transition to market economies with enhanced 
democracy and transparency can also have an indirect 
impact on the environment by creating conditions for 
more effective implementation of MEAs. One effect is 
the trend towards longer-term thinking and planning, 
driven in part by the interest of Central European 
countries in joining the European Union, which 
emphasizes the importance of implementation as well 
as legislation. International assistance from western 
donors aimed at integration into Euro-Atlantic 
structures helps to create the political will to carry out 
international obligations within the framework of civil 
society. 

Sorne MEAs have clearly had positive effects. The 
Base! Convention is a good example, although the 
complexity of the situation means that much of the 
evidence is anecdotal. The reduction in the 
international market for the disposal of hazardous 
wastes and the political pressures against acceptance 
of waste from other countries have been credited to 
the successful working of the Base! Convention 
(Werksman 1997), partly through the availability of an 
array of enforcement tools. 

Similarly, the Ramsar Convention has helped to 
protect particular wetlands from development. For 
example in Finland new habitats were established and 
vegetation returned to previous levels in identified 
wetlands. Water quality in estuaries has improved in 
areas where water treatment was enhanced as a result 
of Ramsar. On the other hand, Ramsar has been 
ineffective in preventing the loss of sorne listed 
wetlands in the face of intense pressures for 
development, especially from the transport and 
tourism sectors. In most countries the results are 
therefore mixed. In Germany for example, out of 14 
sites studied, 6 showed substantial improvement, but 

2 ( 
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8 showed gradual negative impacts up to 1996 
(Ramsar Convention 1996). 

Regardless of the overall effectiveness of 
implementation, the improved monitoring that generally 
results from MEAs helps to focus international attention 
on problems of particular importance. The countries of 
Europe and Central Asia provide sorne of the best 
opportunities globally for the involvement of the public 
in independent and supplementary monitoring and 
reporting. CITES is one example where independent 
monitoring, an active secretariat, and the threat of 
sanctions by the conference of the parties have 
provoked positive legislative responses from slow-acting 
parties (ERM 1996). 

Regional MEAs 
On a regional leve!, concern for the environment has 
led to the establishment of new groupings based on 
shared natural resources, including the Baltic Sea, the 
Danube basin and the Rhine. Affected countries have 
used regional MEAs to create protection regimes, 
with a varying degree of success in terms of 
implementation and effectiveness. Differences result 
in part from the re-emergence of divergent forces 
shaping national priorities among the states that were 
formerly part of the Eastern Bloc. 

On the whole, overall trends are similar to those 
for global MEAs: acceptance and compliance, 
including the establishment of formal arrangements 
ami uuuies, are ge11erally guuu. Fur examµle, 
regional MEAs pertaining to the North Sea, the 
Rhine and the Baltic are highly developed, well 
implemented and are expanding in scope (UNEP 
1998). The effectiveness of sorne other regional 
MEAs, however, is limited by the difficulties that 
sorne countries have in implementing their 
obligations. The protection of the Black Sea ranks 
low among national priorities in the sub-region and 
is not well funded. NGOs and the public have, 
however, taken up complex initiatives in place of the 
authorities, for example establishing information, 
education and resource centres (Black Sea 
Environmental Programme 1996 and 1997). 

The implementation of the Sofia Convention on 
Protection of the Danube, not yet in force, will provide 
an indication of the extent to which countries in 
transition may have improved the execution and 
enforcement of environmental protection measures. 
This regional agreement, as well as the Espoo 
Convention on Environmental lmpact Assessments in 

a Transboundary Context, may lead to new forms of 
cooperation in Europe. 

On the regional leve!, the impacts of economic and 
social transformation in the transition countries may 
become more apparent. European integration should 
increase the influence of Western European 
environmental protection norms throughout the region 
but countries emerging from decades of 
authoritarianism may also be able to contribute their 
own ideas and solutions. 

The more specific the scope of regional MEAs, the 
greater the need for national legislative and regulatory 
measures. The Barcelona Convention for the 
Protection of the Marine Environment and the Coastal 
Region of the Mediterranean involves many parties 
from severa) regions (Europe, Africa and West Asia) 
and has spawned severa) protocols. Because of the 
complex and varied nature of the Mediterranean area 
and its environmental problems, the convention 
operates primarily through programmes, action plans 
and initiatives, with great flexibility in terms of 
prescriptive measures. While the overall degradation 
of the Mediterranean Sea appears to have been halted 
(UNEP-MAP 1996), recovery has proved harder to 
achieve, due in part to a low leve) of commitment on 
the part of the few Central European parties to the 
Convention. Mixed results can also be found in coastal 
areas faced by intense pressures from building and 
tourism industries. Only where these industries take a 
lu11ger view are lite i11leresls uf cu11Servaliun sufficienl 
to hold off development pressures. lmplementation 
and enforcement of legislation is mixed due to a lack 
of coordination of environmental management and 
legislation across economic sectors and sub-sectors. 
The main obstacles to effective implementation of the 
Barcelona Convention are thus institutional (WWF 
1997). 

This regime can be compared to the Helsinki 
Convention on the Baltic Sea, in which the member 
states are fewer in number and closer to each other in 
terms of regulatory tradition, social organization and 
state administration. This convention is typical of 
sorne regional MEAs which are characterized by 
relatively strong secretariats which supervise 
implementation and review, and take decisions on 
programmes and institutional matters. Under the 
Baltic Sea Convention, a strong commission 
(HELCOM) has been vested with power to make 
recommendations for specific legislative measures to 
be adopted by the parties. The confidence shown in 
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Regional MEAs 

Treaty 

Agreement Concerning Measures for Protection of the Stocks of Deep-sea Prawns (Pandalus borealis), European 
Lobsters (Homarus vu/garis), Norway Lobsters (Nephrops norvegicus) and Crabs (Cancerpagurus) 

Convention Concerning Fishing in the Waters of the Danube 

Convention Concerning Fishing in the Black Sea 

Protocol Concerning the Constitution of an lnternational Commission for the 
Protection of the Mosel Against Pollution 

Agreernent Concerning the lnternational Commission for the Protection of the Rhine Against Pollution 

European Agreement on the Restriction of the Use of Certain Detergents in Washing and Cleaning Products 

European Convention for the Protection of Animals During lnternational Transport 

European Convention on the Protection of the Archaeological Heritage 

Agreement for Cooperation in dealing with Pollution of the North Sea by Oíl 

Benelux Convention on the Hunting and Protection of Birds 

Convention on Fishing and Conservation of the Living Resources in the Baltic Sea and Belts 

Convention on the Protection of the Environment Between Denmark, Finland, Norway and Sweden 

Convention on the Protection of the Marine Environment of the Baltic Sea Area 

Convention for the Protection of the Mediterranean Sea Against Pollution 

European Convention for the Protection of Animals Kept for Farming Purposes 

Agreement Concerning the Protection of the Waters of the Mediterranean Shores 

Convention on the Protection of the Rhine Against Chemical Pollution 

Convention Concerning the Protection of the Rhine Against Pollution by Chlorides 

European Convention for the Protection of Animals for Slaughter 

Convention on the Conservation of European Wildlife and Natural Habitats 

Convention on Long-range Transboundary Air Pollution 

European Outline Convention on Transfrontier Cooperation Between Territorial Communities or Authorities 

Benelux Convention on Nature Conservation and Landscape Protection 

Agreement for Cooperation in Dealing with Pollution of the North Sea by Oíl and Other Harmful Substances 

European Convention for the Protection of Vertebrate Animals Used for 
Experimental and Other Scientific Purposes 

European Convention for the Protection of Pet Animals 

Convention on Environmental lmpact Assessment in a Transboundary Context 

Convention Concerning the Protection of the Alps 

Agreement on the Conservation of Bats in Europe 

Convention for the Protection of the Marine Environment of the Norlh-east Atlantic 

Conventlon for the Conservation of Anadromous Stocks in the North Pacific Ocean 

Agreement on the Conservation of Smal l Cetaceans of the Baltic and North Seas 

Convention on the Protection and Use of Transboundary Watercourses and lnternational Lakes 

Convention on the Protection of the Marine Environment of the Baltic Sea Area 

Convention on the Protection of the Black Sea Against Pollution 

Agreement on the Protection of the Meuse 

Agreement on the Protection of the Scheldt 

Convention on Cooperation for the Protection and Sustainable Use of the Danube River 

The Energy Charter Treaty 

Source: UNEP 1997 

Place and date 
of adoption 

Oslo 1952 

Bucharest 1958 

Varna 1959 

París 1961 

Berne 1963 

Strasbourg 1968 

París 1968 

London 1969 

Bonn 1969 

Brussels 1970 

Gdansk 1973 

Stockholm 197 4 

Helsinki 1974 

Barcelona 1976 

Strasbourg 1976 

Monaco 1976 

Bonn 1976 

Bonn 1976 

Strasbourg 1979 

Berne 1979 

Geneva 1979 

Madrid 1980 

Brussels 1982 

Bonn 1983 

Strasbourg 1986 

Strasbourg 1987 

Espoo 1991 

Salzburg 1991 

London 1991 

París 1992 

Moscow 1992 

New York 1992 

Helsinki 1992 

Helsinki 1992 

Bucharest 1992 

Charleville Mezieres 
1994 

Charleville Mezieres 
1994 

Sofía 1994 

Lisbon 1994 
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Clear financing, the involvement of national scientific bodies and joint 
implementation have contributed to LRTAP's status as one of the most successful 
regional MEAs. Emissions of acidifying substances have decreased in all areas since 
the first protocols carne into force. The decrease is greatest for sulphur dioxide, the 
pollutant causing the major problem, with expected national reductions in 2000 
relative to 1980 of about one-third in Central and Eastern Europe, and two-thirds 
or three-quarters in Western Europe. However, reductions of !he emissions of 
nitrogen oxides, ammonia and hydrocarbons are more difficult to achieve. This is 
the sublect of ;J ne\', 1>rotoool, due to be s1gned 1n autumn 1999. To exploit the 
¡¡¡(lvar1teges ol u,e mu1tJ-\llfetl•mult1,JXJIIUtanlS approach sulphur emissions will 
also need to lle further reduceo TllJs Sl'!ClUld lncréase ttle cost-effectiveness of 
controlling air pollution for ali participating countries. 

Emissions of sulphur dioxide from Europe west of Urals 
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Source: co111piled by RIVM, the Netherlands, based on data from Mylona 1996 and 
EMEP/MSC-W 1998 

HELCOM by the parties leads to a high leve! of co
ordination of programmes (Baltic Marine Environment 
Protection Commission 1996). Weaker institutional 
arnmgements in other conventions may contributc to 
a mixed leve! of implcmcntation , resulting only in 
isolaled and localized improvements. 

Regional MEAs often give rise to bilateral 
agreements for coordination and assistance with 
implementation. The Espoo Convention, which carne 
into force in 1997, gave rise to severa! bilateral 
agrr.ements fo1lowing its signature ín 19911 including 

cooperation on transboundary environmental impact 
assessment between Germany and Poland. The Espoo 
convention h,1s also had an impact on other 
international instnuneuts, iucluding the Convention 
011 the Transboundary Effects of Industrial Accidents, 
the Convention on the Marine Environment of the 
Baltic Sea Area, and severa! ministerial declarations. 
The Helsinki Convention on the Protection and Use of 
Transboundary Watercourses and International Lakes 
has provided a basis for international cooperation with 
respect to certain water bodies (Oder River 
cooperation between Poland ,mrl Germany and 
cooperation on water bodies between Finland and 
Estonia), Finland and Estonia have cntered into ;i 

specific agreement that implements both the Baltic 
Sea Convention and the Helsinki Convention. 

Traditional economic incentives, including taxes, 
subsidies, charges and fees, have been used in the 
context of transboundary watercourses but their 
effectiveness has been limited by economic disruption 
in transition countries, where rapid currency 
fluctuations earlier in the decade affected the systcm 
of incentives. Where charges failed to keep pace with 
inflation, polluters preferred to pay fines rather than 
changc their behaviour (UNEP 1998). More recently, 
in most countries, inflation has come under control or 
economic measures have been indexed . 

The North Sea regime, composed of the Oslo 
Convention for the Prevention of Marine Pollution by 
Dumping from Ships and Aircraft (1972) and the París 
Convention for the Prevention of Marine Pollution 
from Land-Based Sources (1974), has relied heavily in 
recent years on non-binding instruments created 
during conferences of the environment ministers of 
the participating states (Víctor and others 1998). 
These International North Sea Conferences resulted 
in amhitious goals for pol!ution reduction, which wcrc 
acceptable to the parties because they were non
binding. The goals adopted at the conferences were 
effective but became more so when they were later 
codified into legally-binding measures through the 
Oslo and París (OSPAR) Commissions and the 
European Union. 

The leve! and effectivencss of monitoring anc! 
cornpliance of regional MEAs varies greatly, a major 
factor being the effectiveness of the institutions ancl 
arrangements for collecting and processing data ancl 
information. The Baltic Sea Convention, for example, 
is adequately supported by the parties and effective in 
information gathering, enilbling the cummission ro 



Selected act1ons plans and programmes 

Baltic Sea Jolnt Comprehensive 
Environmental Action Programme 
Twenty-year (1993-2012), ECU 18 000 millíon programme to 
prevent and eliminate poilution, mainly from municipal and 
industrial sources, and promote the ecological restoration of the 
Baltic Sea. Programme includes policies, laws and regulations, 
institutional strengthening, investment activities, management 
programmes for coastal lagoons and wetlands, applied research, 
public awareness and environmental education. 

Baltic 21 Programme 
Also known as Agenda 21 for the Baltic Sea Region, a regional 
action programme for sustainable development, focusing on 
agriculture, energy, fisheries, forests, industry, tourism and 
transport. 

Baltic Sea Experiment (BALTEX) 
Covers meteorological, hydrological and oceanographic aspects 
related to the energy and water balance of the Baltic Sea and its 
catchment region. The programme includes numerical modelling, 
data assimilation, experimental and numerical process studies, 
re-analysis of existing data, and application of remate sensing. lt 
aims to improve weather forecasting and climate models, and to 
support flood forecasting systems. 

Strategic Action Plan for the 
Rehabilitation and Protection of the Black Sea 
Aims at sustainable development in the Black Sea region and a 
biologically diverse Black Sea ecosystem. Policy actions include 
reducing pollution from land-based sources, vessels, and 
dumping, waste management, assessment and monitoring of 
pollutants, biodiversity, habita! and landscape protection, 
environmental impact assessment, integrated coastal zone 
management, sustainable aquaculture and tourism, and public 
involvement. 

WHO Programmes in Environment and Health 
Mediterranean Action Plan 
The WHO/Europe project office for the Mediterranean Action 
Plan provides information on health-related aspects of pollution 
in the Mediterranean Sea , develops common regional guidelines, 
criteria and standards for coastal recreational areas, shellfish 
areas and land-based sources of pollution and related activities, 
and helps countries in monitoring for the prevention and control 
of marine pollution. 

National Environmental Health Action Plans (NEHAPs) 
A series of national plans under WHO auspices, an 
Environmental Health Action Plan far Eurape and the Health far 

make well-founded recommendations for incorporation 
into national legislation. The leve! of monitoring and 
compliance of other MEAs, including the Barcelona 
and Black Sea Conventions, have been affected by 
technical limitations and economic disruption. Even 
where reporting obligations are met, however, 
independent verification may be difficult. HELCOM 
and the OSPAR Commission have sufficient resources 
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Ali by the Year 2000 programme, covering accidents, 
environmental health policy, environmental health service, water, 
aír, food, soil and waste, human settlements and the work 
environment. 

Danube 
The Environmental Programme for the Danube River Basin 
includes the creation of an operational emergency warning 
system for sudden pollution, a water quality monitoring strategy, 
a strategic action plan, enhancing public awareness and 
participation, and supporting actions to rehabilitate wetlands. 
The Danube Pollution Reduction Programme aims to reduce 
pollution in the basin and Black Sea in support of the Danube 
River Canvention. Activities include an information system far 
the Danube basin, a Danube water quality model, a wetlands 
rehabilitation study, a social and economic impact analysis and 
the development of financing mechanisms. 

National Plans 
While there is no international obligation in Western Europe far 
national environmental plans or programmes, sorne countries, 
such as the Netherlands, have been developing sophisticated 
planning systems, including long-term planning, since the l 970s 
and their system of intermediate planning and evaluation has 
been used as a model far other countries and for the 5th EAP of 
the European Union. 

In Central and Eastern Europe, the EfE process has resulted 
in the development of National Environmental Action Plans in 16 
transition countries (OECD 1998b). They include new 
environmental framework laws, implementatian al new palicies 
(the polluter pays principie, the right to know), medium- and 
long-term plans, mobilization of financia/ resources to tackle 
priority problems, improved public participation, strengthening of 
institutions, and enhancement of environmental management 
skills. 

Local lnitiatives 
The EfE process and Agenda 21 have been an importan! 
stimulus, both for local action and for national and international 
cooperation. Coordinating bodies such as the Earth Council , the 
Global Action Plan and the lnternational Council for Local 
Environmental lnitiatives have been involved in launching the 
European Sustainable Cities and Towns Campaign, drafting 
charters, arganizing meetings and training courses, and creating 
a website (htlp:/www.iclei.org) with information on initiatives of 
individual communes and cities. In Western Europe, these 
developments have been encouraged by a European Union 
strategy stimulating urban and regional research. 

for gathering basic data but it is difficult to monitor 
the extent to which member states follow 
recommendations, since reporting is done by each 
country on a mandatory basis but without provisions 
for enforcement. Implementation of the 1979 
Convention on Long-range Transboundary Air 
Pollution is discussed in the box on the left. 

Bilateral agreements among neighbouring states 
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are used to build capacity and transfer technology from 
Western European states to countries in transition. 
Examples include agreements between Germany and 
Poland, and Finland and Estonia. In Poland, debt-for
nature swaps implemented as part of these schemes 
have been used to improve water protection. Regional 
arrangements based on particular shared natural 
resources provide scope for capacity building and 
technology transfer. Funds for such agreements have 
been established through regional MEAs developed 
under UNECE auspices. 

Regional action plans 
The European Union's Fifth Environmental Action 
Programme (5th EAP) was approved in 1993 and runs 
until the year 2000 (CEC 1993). Despite progress in 
sorne areas, emissions of severa\ pollutants need to be 
further reduced so that targets already agreed - and 
new ones in prospect - can be met. Progress has been 
least evident in the agriculture, tourism and transport 
sectors (EEA 1998). Fundamental changes and 
improvements are also required for the Common 
Agricultura\ Policy, particularly in light of the 
European Union harmonization process of Central 
European countries. The 5th EAP has been criticized 
for being too broad and without clear mandates for 
action, budgets and deadlines. Nevertheless, the 
European Union is the most advanced form of 
international integration and cooperation in the world 
and it has achieved unprecedented progress 

Examples of other action plans at the sub-regional, 
national and local leve\ are given in the box on 
page 263. 

Laws and institulions 

There is no international obligation for national 
governments to draft environment;il phms or 
programmes. Sorne countries, such as the 
Netherlands, have been developing sophisticated 
planning systems, including long-term planning, since 
the 1970s. Their system of intermediate planning and 
evaluation has been used as a model for other 
countries, such as Austria and the Flanders region in 
Belgium, and for the 5th EAP of the European Union. 
For other countries, the need to draft national 
environmental reports for the UNCED conference was 
an important incentive to environmental planning. 

However, plans and strategies have to be 
implemented and this is not always simple, 

particularly in sectors where the easier measures 
have already been implemented but further 
improvement is still needed. 

In Central and Eastern Europe and in Central Asia, 
the EfE process has been an important driver of 
national plans. Countries which had environmental 
management capacity, such as Belarus, the Russian 
Federation and Ukraine, have welded sorne EAP 
elements into their traditional environmental policies. 
Comprehensive National Environment Action Plans 
(NEAPs) have been produced, for example in Armenia, 
Georgia and the Republic of Moldova, which served 
many purposes, including elaborating new policy 
principies and redesigning institutions. Sixteen 
transition countries have developed or are developing 
NEAPs (OECD 1998b). 

NEAPs have resulted in new environmental 
framework laws, implementation of new policies (such 
as the polluter pays principie and the right to know), 
medium and long-term plans, mobilization of financia\ 
resources to tackle priority problems, improved public 
participation, strengthening of institutions, and 
enhancement of environmental management skills. 
However, there is still a need for more effective 
private sector involvement in the NEAP process. 

Continued progress is limited by the lack of 
financia! resources and weak capacity, especially in 
economic and financia\ analysis, priority setting and 
monitoring. Most NEAPs lack an adequate financing 
strategy (OECD 1998\J). Wilh lhe excepliun uf 
Lithuania, there has been no systematic effort to 
identify and estimate costs and revenue sources, and 
to balance them. 

Since the early 1970s, citizens in many countries 
have initiated local environmental activities such as 
separate waste collection, energy conservation 
measures, avoiding pesticide use and local education 
projects. Gradually, these activities have become more 
structured and sometimes integrated into 'clean' city 
plans. The adoption of Agenda 21, which explicitly 
emphasizes the importance of local action, has been a 
major stimulus. Outside Western Europe, the EfE 
process has also been a positive factor. 

The substantial body of European Union 
environmental legislation that exists today has 
developed mainly over the past 10 years, and now 
provides a common frame-work for the development of 
the national policies of ali member states. The current 
trend is to integrate this diverse body of legislation into 
framework laws, to update existing legislation, and to 



adopt legislation on entirely new subjects. 
lmplementation is, howeve1; proving more difficult. 
Examples include the Nitrates Directive, the Habitat 
Directive and the Natura 2000 plan for a European 
Ecological Network, and the amendment to the 
Directive for the Protection of Wild Birds which has 
been under discussion since 1994. The European Union 
has also begun to implement legal measures aimed at 
the recovery of resources and waste reduction. 

A series of new measures have been introduced to 
combat air pollution. These include addressing the 
emissions of cars, trucks and non-road vehicles, 
emissions of incineration plants for different types of 
waste, and emissions of volatile organic compounds 
and petrol and diese] fue!. A proposal for a revised 
Directive on sulphur dioxide, nitrogen oxides, 
particulates and lead has recently been published. 

European Union Member States have to adhere to 
the common European Union environmental policy 
developed over many years (see box right). Central 
European countries are required to adapt their 
national policies and legislation to the European 
Union's body of legislation if they wish to qualify for 
accession. 

Eleven countries have begun the process of 
adapting their domestic legislation, institutions and 
structures to European Union standards. In July 1997, 
the European Commission published its opinion on the 
progress of the accession countries in Agenda 2000. It 
held open the possibility of accession to ali candidates 
but considered five countries (Czech Republic, 
Estonia, Hungary, Poland and Slovenia) eligible for 
accession discussions. Negotiations with these 
countries (and with Cyprus) began in March 1998 with 
a view to full membership during 2002-2005. 
'Screening' is being carried out with a further five 
countries: Bulgaria, Latvia, Lithuania, Romania and 
Slovakia (ED 1999). Five countries in southeast 
Europe (Albania, Bosnia and Herzegovina, Croatia, the 
Former Yugoslav Republic of Macedonia and 
Yugoslavia) are not included in the European Union 
accession process but are in need of assistance and 
have expressed the will to adapt their laws and 
policies accordingly. Most other Central European 
countries do not view European Union membership as 
a near-term possibility. 

One of the main barriers to accession is the lack of 
financia! resources - the cost of conforming to 
environmental requirements is estimated at ECU 
100 000-150 000 million for the 11 accession 
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Environmental policy in the European U111on 

The European Union is largely responsíble for envíroAmental 
policy in Western Europe. However, the OECD 
Environmental Policy Committee, the UN Economic 
Commission for Europe (UNECE), the Council of Europe and 
other organizations have also initiated ímportant initiatives. 

Before 1987, European environmental policy was 
determined mainly by developments in the individual 
member states, which were 'harmonized' or paralleled by 
similar, but often weaker, legislation at the European Union 
leve!. This created policy gaps and inconsistencíes. 

The Single European Act of 1987 was devoted primarily to 
the complelion of the interna! market by simplifying 
decision-making procedures but also introduced 
environmenlal protection as a formal goal. 

The Maastricht Treaty of 1992 expanded !he common 
activities with two new 'pillars' : a Common Foreign and 
Security Policy, and a Home Affairs and Justice Policy. The 
notion of sustainable development was also reflected in the 
treaty. 

The 1997 Amsterdam Treaty was largely determined by 
the need to change both policies and decision-making 
procedures befare opening the European Union doors to 
countries in Central and Eastern Europe. The treaty 
emphasizes the need to integrate environmental and 
sustainable development concerns in ali policy areas. 

countries. In order to fund the necessary investments, 
3-5 per cent of these countries' GDP would have to 
be re-allocated to environmental expenditures over a 
period of 20 years. In contrast, the average 
environmental expenditures of OECD member 
countries is only 1-2 per cent of GDP. Sorne help will 
be forthcoming from the European Union, with a total 
of ECU 53 800 million earmarked for the period 
2000-2006 (ED 1997a). This amount covers ali sectors 
rather than just the environment. 

Drafting and implementing the legislation needed 
for accession to the European Union is a somewhat 
distant objective for many Eastern European and 
Central Asian countries, although the Republic of 
Moldava and Ukraine have already indicated their 
desire to begin the process (OECD 1998b). For the 
remaining Eastern European and Central Asían 
countries, current legislative development relates 
mainly to implementing new media-specific laws with 
attainable standards and regulations, coupled with 
stricter implementation and enforcement. 

Economic instruments 

Direct instruments 
The aim of direct economic measures in policy making 
is to encourage responsible use of natural resources, 
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avoid pollution and waste, and make prices include 
environmental costs. The application of market-based 
instruments that affect costs directly is encouraged by 
the 5th EAP but is still rare at the European Union 
leve!. Progress in increasing civil liability has been 
slow. A draft Directive concerning waste has been 
stalled, while a more general White Book on civil 
liability is still forthcoming. Energy or carbon taxes 
which may help decrease energy or carbon use have 
been discussed for severa! years without much 
progress. In sorne countries, eco-troces are being 
added to fue! and other energy products but their 
effects can be offset by increasing energy consumption 
if adequate policy responses are not in place. There is 
a reluctance to apply the tax instrument in other 
areas. An additional complicating factor is the general 
need for unanimity in the area of taxation. However, 
tax instruments appear to be effective in, for example, 
Belgium, Denmark, the Netherlands and Sweden.-

Fees and fines are applied across the region, levied 
on polluters and users of the environment and through 
the stricter implementation of standards and 
regulations, primarily targeting the prívate sector. In 
general, they succeed when they address specific 
environmental issues and do not threaten the 
competitiveness of key sectors. 

The European Union does not impose fees or fines 
directly in the environment area but they are used in 
sorne member states. In spite of the positive approach 
in the 5th EAP, the European Union is more a barrier 
than a help in this area. It is extremely difficult for 
member states to focus national measures on products 
since the European Union is adamant in defending the 
open market. If states do apply discouraging economic 
instruments, their scope is usually limited because 
stringent national measures would distort 
international competitiveness. In 1997, the European 
Commission formulated its view in Environment taxes 
and charges in the single market (EC 1997). 

The implementation of fees and fines in Central 
and Eastern Europe and in Central Asían countries is 
limited by weak enforcement, large differences in 
levels of modernization and profitability between 
enterprises, and the rapidly growing number of small 
and medium-sized enterprises. In Hungary and Latvia, 
product charges are being imposed on manufacturers 
of goods, such as packaging or batteries, which can be 
recycled or alternately disposed of, encouraging 
private investment. The striking differences between 
imposed charges and fines and the amount actually 

paid suggest an inability and in sorne cases an 
unwillingness on the part of enterprises to pay, a lack 
of adequate sanctions against non-payment, and a lack 
of institutional capacity to collect fees (REC 1998). 
Furthermore, inflation - relatively high until 1995 -
had the effect of eroding the value of fixed charge and 
tax levels (REC 1994a). 

lndirect instruments 
Severa! indirect initiatives combine elements of 
awareness-raising with improving market position 
through better environmental performance, such as 
the Eco-Management and Audit Scheme (EMAS) and 
the (later) ISO 14 000 standard. Participation is 
voluntary although both have the status of formal 
legislation. Participating industries undertake to install 
environmental management systems and produce 
environmental performance reports that must be 
verified by a certified environmental auditor. If 
standards are met, the industry can market an 
approved !abe! in its advertisements and other 
promotion schemes. 

The European Union's eco-label (92/880/EEC) is 
another instrument that can be awarded to products 
that meet certain European Union standards, in 
anticipation that consumers will prefer those products. 
Unfortunately, there is disagreement about the form 
the !abe! should take and severa! member states have 
maintained or threatened to develop theír own l;1hels. 

In sorne countries, businesses have negotiated 
voluntary agreements with governments to meet 
certain environmental targets within a given time 
span. In the Netherlands, such agreements, or 
'covenants', have been widely used and they are being 
given increasing attention in France, Germany and 
other countries (EEA 1997). Because the application 
of this instrument may interfere with competition 
requirements and anti-cartel legislation and with the 
duty of member states to implement European Union 
Directives by means of formal, national legislation, the 
European Commission has entered the debate by 
publishing basic rules in a Communication on 
Environmental Agreements (97/C321/02). 

Fair market conditions and competition are also 
promoted by the strict implementation and 
enforcement of legislation. As a rule, this is the task of 
the individual member states. However, the 
Commission has also played an active role as 
'prosecutor', taking member states to the European 
Court for non-compiiance. Untii recently, these legal 



actions bore no financia! consequences. However, on 
the basis of Article 171 of the Maastricht Treaty, 
penalties for non-conformity with European Union 
environmental legislation may be imposed. 

During the 1992 Dutch presidency of the European 
Union, the Environment Inspectorate of the 
Netherlands ordered a report on the state of 
enforcement in the European Union (ERM 1991) and 
invited their European Union colleagues to discuss it. 
Since then there have been regular meetings between 
the national enforcement agencies and the European 
Commission. 

Industry and new technologies 

Cleaner production 
During the 1995 Environmental Ministerial conference 
in Sofia, the Environment Ministers of the countries 
involved in the EfE process endorsed the cleaner 
production (CP) approach as a preferred strategy and 
called for a basic capacity leve! to be reached for 
cleaner production activities, requiring an active core 
of advisors, the establishment of a number of centres, 
training materials in local languages, case studies, 
demonstration projects and business plans, the 
introduction of the principies of CP in university 
curricula and a monitoring framework. 

In Western Europe, the European Union has 
endorsed the cleaner production strategy through 
preventative measures such as the IPPC (lntegrated 
Pollution and Prevention Control) Directive 
(96/61/EC). This entails the use of the best available 
technologies and takes into account ali the 
environmental consequences and the entire life cycle 
of the product. 

Acceptance of EMAS, initially slow, is growing 
rapidly with 1 502 sites registered by April 1998. 
Austria, Germany, Sweden and the United Kingdom 
are leading countries in terms of registration. With 
considerable funds being made available in the 
European Union for the development of cleaner 
production processes and technologies, this number is 
likely to increase further, although EMAS still remains 
voluntary. Demonstration projects, such as those 
funded by the Community Financia! Instrument for the 
Environment (LIFE), and various sub-projects under 
the umbrella of the Framework Programmes for 
Research and Development of the European Union are 
also contributing to CP. 

Economic incentives can also help to promote CP. 
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Cleaner production m the Czech Republic 

The Cleaner Production Centre (CPC) in the Czech Republic, 
founded with the support of the Norwegian Govemment, is a 
professional non-govemmental and non-profit organization 
dealing with prevention practice in waste and waste 
production. The CPC was established in 1994 under the 
auspices of the Czech-Norwegian project on cleaner 
production aimed at establishing domestic professional 
capacities. Since 1995, the CPC has been a member of a 
UN-organized international network of national centres far 
cleaner production and has been awarded a long-term grant 
under the cleaner production scheme of the United Nations 
Industrial Development Organization (UNIDO) and the United 
Nations Environment Programme (UNEP). 

The CPC organizes long-term interactive CP courses open 
to employees of industrial companies and consulting firms. 
A course includes 8---15 days of theoretical work spread over 
six months and the preparation of a case study far a selected 
site. The study is prepared by the participants under the 
professional assistance of a consultant from the CPC. Sorne 
of the proposed CP measures are implemented at the site 
immediately, further measures being taken according to the 
decisions of its managernent. 

The Czech-Norwegian project on cleaner production has 
held three interactive CP courses since its inception. The 
first two courses were tutored by Norwegian specialists while 
the third was administered by Czech specialists. Thirty-four 
case studies have been prepared and 122 specialists have 
been trained. 

Case studies have produced savings of a total 85 million 
Czech crowns annually and prevented annual discharges of: 

• 2 100 tonnes of emissions of volatile organic substances 
(from fuels and solvents); 
• 12 000 m3 of sewage wastewater; 
• 12 000 tonnes of waste classified as 'special and 
hazardous' - that is, waste that can be stored only at 
secured dumps or which demands other methods of 
neutralization, such as incineration. 

Source: REC 1995a 

In their June 1998 meeting, the European Union 
environment ministers coupled the introduction of 
greenhouse gas emission reductions to the 
introduction of an energy tax but the decision about 
when to introduce it has still to be made. Increasing 
VAT on resource and energy use, while 
simultaneously decreasing taxes on labour, is also 
frequently recommended as an instrument with 
positive effects on both CP and employment. 

In Central Europe, with European Union 
harmonization approaching, sorne countries are 
already preparing for EMAS registration and have 
begun introducing the similar ISO 14001 
environmental management standard; a bridging 
document highlighting the differences between the 
two as well as facilitating conversion has recently 
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been published (REC 1997/1998). In addition, the EAP 
Task Force has played an active role in encouraging 
the adoption of CP activities outside Western Europe. 
The Czech Republic, Hungary and Poland, for 
example, have already achieved the necessary basic 
capacity leve! with a further nine countries, including 
the Russian Federation and Ukraine, close behind. 

Experience in policy formulation in the field is 
limited, however, with government support ranging 
from active to non-existent. While the Czech Republic, 
Poland and Slovenia have been active supporters from 
the outset, other countries have made more limited 
progress. This is partly because CP is still not a top 
priority among key government and industry decision
makers. The current regulatory framework, often 
outdated and poorly enforced, concentrates on end-of
pipe measures and thus does not provide an incentive 
to adopt a preventive approach among enterprises. 
The slow response of enterprises in Central and 
Eastern European countries to adopting CP can also 
be attributed to limited investment capital, the 
crowding out of CP investments by other projects, 
lack of awareness among enterprises, unwillingness to 
take risks, and the slow privatization process which 
delays transfer of ownership and management (OECD 
1998a). An EBRD survey, however, indicated that 85 
per cent of financia! sources were willing to support 
CP investment, particularly since sorne observers say 
that pollution reductions of as much as 50 per cent can 
be achieved by investing in energy efficiency and 
waste minimization. 

Further work is needed to strengthen support for 
CP among policy-makers, promote the use of a wider 
range of policy instruments, implement further 
environmental management systems and standards, 
and improve financing mechanisms. While the EAP 
Task Force supports these objectives, critica! gaps in 
knowledge and information are still common. 
Overcoming these problems and raising awareness 
among industrial company managers about the 
available systems, technologies, and the costs and 
benefits of CP programmes also remains a priority of 
the Task Force. An international declaration supporting 
CP and sound environmental management practices is 
under preparation under the aegis of the Task Force, 
and was endorsed in Denmark at the Árhus Ministerial 
Conference in June 1998 (OECD 1997). 

Making technology more sustainable 
In Western Europe the awareness that production 

processes and products have to be made more 
environment-friendly is by now widespread, both in 
science and industry (Schmidheiny 1992). In the 
scientific world, severa! institutes such as the 
DOMUS Academy in Italy and the Wuppertal Institute 
in Germany are now devoting attention to the design 
of 'eco-products' and services (van Weizsacker and 
others 1995). 

In practice, government activities in this area are 
rare. An exception is the Netherlands, where a five
year Sustainable Technology Development Programme 
was financed by five ministries (IEEP-B 1994). It 
addressed key sectors such as food production, 
housing, water management, transport and the 
chemical industry, and has found widespread interest 
in science and industry. 

The introduction of concepts such as ecological 
space and carrying capacity has led to a growing 
emphasis on eco-efficiency - developing or choosing 
between alternative products and services on the 
basis of their total environmental impact. An 
important too! for this is Life Cycle Analysis (LCA) 
in which ali environmental impacts (such as energy 
and resource consumption, pollution, and impacts on 
bio-diversity) are determined from 'cradle-to-grave' 
(or, in agriculture, from 'stable-to-table'). Far a 
product or device, this implies that the impacts of 
mining, production of raw materials, the production 
process, product use and final disposal (including 
reuse or recycling) are ali taken into account. In 
Western Europe, the European Union has been 
active in developing LCA (Udo de Haes 1996) and 
promoting its application. Far example, the 
application of LCA is demanded in the EMAS 
regulation and the directives on IPPC and eco
labelling. 

The concept of tradeable permits (see page 207) 
can in principie provide an important incentive for 
increasing eco-efficiency - companies that can do 
better than their permit demands can benefit by 
selling ali or part of their emission rights. The concept 
has been developed into a highly sophisticated system 
in the United States (see page 305) but there is as yet 
no counterpart in the European Union and it is app!ied 
only rarely in individual member states. This may 
change, however, as a result of the joint 
implementation agreed to in the Kyoto Protocol. The 
allocation of the emission reductions agreed in Kyoto 
and presently under discussion in the European Union 
v1ill inevitably lead to national emission allo,vances for 



greenhouse gas emissions that could be further 
distributed via tradeable permits. 

Financing environmental action 

Financing by international bodies 
The European Commission estimates that during 
1994-99 more than ECU 17 000 million was spent in 
Western Europe on environmental measures. The 
money was invested in a wide range of activities 
including agro-environmental initiatives in Spain, 
wastewater treatment in Greece, protection of 
biotopes in Ireland, institutional capacity-building in 
Central and Eastern Europe, and toxic waste 
treatment along the Baltic coast. 

There are currently three main sources of 
European Union finance with provisions for 
environmental expenditure: Structural Funds, the 
Cohesion Fund and the Community Financia! 
Instrument for the Environment (LIFE). In addition, 
the European Investment Bank (EIB) provides loans 
under favourable conditions. Another important source 
of finance are the many European Union research 
budgets which are available for policy support or 
research. Assistance programmes are also available for 
the transition countries - PHARE covers Central 
Europe and TACIS covers Eastern Europe and Central 
Asia. 

The Structural Funds are used for agriculture, and 
social and regional development. For the period 
1994-99, their budget is about ECU 150 000 million. 

The Cohesion Fund concentrates on 
environmental protection and the development of 
infrastructure in those member states where GDP is 
below 90 per cent of the European Union average. For 
1994-99 the total budget is about ECU 14 500 million, 
of which 50 per cent is spent on environmental 
projects. Priority areas include water supply 
infrastructure, wastewater and urban waste treatment 
and nature conservation. The development of the 
infrastructure of long-distance Trans-European 
transport Networks has its own financing scheme. 

LIFE is devoted to practica! demonstration models 
of sustainable measures and activities, and for 
strengthening administrative structures. Its budget for 
1996-2000 is about ECU 450 million. 

These financia! sources are a powerful force for 
development but they have also had negative impacts 
on the environment - for example, when used to 
finance the drainage of valuable wetlands for 
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Donar environmental commitments 
to CE, EEª and CAª countries, 1994-97 

Technical cooperation lnvestments Tota/b Total per 
Policy lnvestment capita 

development prepara/ion 
(mil/ion ECU) (mil/ion ECU) (ECU) 

Central Europe 

Albania 20.7 0.9 24.9 60.5 17.9 

Bosnia-Herzegovina 0.3 0.9 32.2 33.5 9.3 

Bulgaria 20.2 3.0 90.1 136.3 16.0 

Croatia 0.9 1.2 88.8 90.9 20.2 

Czech Republic 39.8 5.0 313.5 397.3 38.5 

Estonia 7.5 7.1 73.5 132.1 88.8 

FYR Macedoniac 1.3 O.O 5.4 10.3 4.8 

Hungary 16.1 0.5 172.9 208.4 20.4 

Latvia 9.5 7.0 96.5 123.9 48.8 

Lithuania 15.7 10.7 86.9 138.5 37.1 

Poland 34.6 18.2 339.3 603.5 15.6 

Romanía 12.4 25.1 169.3 249.4 11.0 

Slovakia 9.6 2.2 132.1 145.2 27.2 

Slovenia 19.1 0.3 20.2 43.9 22.8 

Region-wide 12.6 16.6 23.0 107.2 

Total 220.3 97.6 1668.6 2486.1 20.9 

Eastern Europe and Central Asia 

Armenia 0.1 0.3 O.O 0.4 0.1 

Azerbaijan 0.4 0.3 63.4 64.0 8.5 

Bel a rus 3.2 3.2 1.0 7.4 0.7 

Georgia 42.0 0.4 18.0 60.4 11.1 

Kazakhstan 14.5 1.1 O.O 15.6 0.9 

Kyrgyzstan 3.0 O.O o.o 3.0 0.7 

Moldava Republic 4.8 1.3 1.4 7.5 1.7 

Russian Federation 103.0 17.7 94.6 375.2 2.5 

Ukraine 22.2 11.7 22.8 56.7 1.1 

Uzbekistan 11.6 8.4 67.5 87.4 3.8 

Region-wide 36.5 o.o O.O 36.5 

Total 240.3 44.5 268.8 714.2 2.6 

CE-, EE- and CA-wide 11.6 2.2 O.O 13.7 

TOTAL 472.2 144.3 1937.4 3305.2 8.4 

a. preliminary data 

b. totals are larger than the sums of technical cooperation and investment assistance, as sorne 
donors did not classify commitments. 

c. Former Yugoslav Republic of Macedonia 

Source: OECD 1998a 
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agriculture, the development of tourist capacity in 
unspoiled areas and the construction of transport 
infrastructure. With the exception of LIFE, the shares 
of the member states in these Funds are fixed and the 
Commission cannot force member states to allocate 
them to particular projects or in particular ways. 

PHARE and TACIS are aimed at assisting 
transition to democratic free-market economies and 
supporting the reintegration of economies and 
societies with the European Union and the world. 
PHARE's budget for the environment during 1990-95 
was ECU 483 million, or 9 per cent of its total budget. 
TACIS's budget for the environment for 1991-95 was 
ECU 429 million, or 19 per cent of its total budget 
(PHARE 1997). 

In the past, PHARE has catalysed funds for 
important projects from other donors through studies, 
capital grants, guarantee schemes and credit Iines. It 
has also invested directly in infrastructure projects, 
such as wastewater treatment, pollution monitoring, 
hazardous waste disposal, nature conservation, 
education and training, and air pollution abatement. 
Such investment spending is likely to continue since 
PHARE has recently been restructured to focus on 
compliance with European Union standards, with up to 
70 per cent of funding now supporting investments for 
compliance with European Union law (ED 1997a). 

TACIS helps Eastern European and Central Asían 
countries by funding know-how transfer through 
advice and training, advising on the reform of legal and 
regulatory frameworks, institutions and organizations, 

Foreign direct investment: the main recipients 

total 1996 per capita cumulative 
(US$million) (US$) 1989-96 

(US$miltion) 

Czech Republic 1 264 123 7 120 

Hungary 1 986 195 13 260 

Poland 2 741 71 5 398 

Kazakhstan 1 100 67 3 067 

Russian Federation 2 040 14 5 843 

Total five countries 9 131 41 34 688 

Total all CE/EE/CA 12 330 31 43 888 

Source: EBRD 1997 

setting up partnerships and networks, and promoting 
political and economic links between countries. The 
programme is dueto be renewed in 1999 (OECD 
1998a). 

In addition to supporting PHARE and TACIS, the 
EIB offers finance for transport, energy, 
telecommunication and environment projects. In 
January 1997 it was given a mandate to lend 
ECU 3 500 million to the ten European Union 
candidate countries, with maximum priority to the 
environment. The Bank, however, cannot finance 100 
per cent of projects, and other financia) institutions, 
such as the European Bank for Reconstruction and 
Development and the World Bank, are also expected 
to co-finance, along with government and industry 
(ED 1997b). 

The Project Preparation Committee (PPC) is a 
network of donors and funding institutions established 
to facilitate environmental investment in Central and 
Eastern European and Central Asían countries. The 
financia) support offered is largely catalytic, with the 
PPC matching donors to priority projects. By 1995, 45 
projects had been thus matched (OECD 1998b). 

The table on page 269 summarizes the foreign 
assistance offered to Central and Eastern European 
and Central Asian countries. Clearly, Central European 
countries benefit the most, with per capita 
environmental assistance being more than eight times 
that of countries in Eastern Europe and Central Asia. 

Prívate foreign investment 
In mid-1997, the prívate sector accounted for 50 per 
cent or more of GDP in ali Central European and in 
about half of the countries of Eastern Europe and 
Central Asia. Although data are difficult to obtain, 
foreign direct investment (FDI) appears to be roughly 
at the same leve) as official aid and finance flows. In 
global terms, FDI is low compared to Latín America, 
the Caribbean and Asia and the Pacific. FDI is 
unevenly spread, with almost 75 per cent going to the 
Czech Republic, Hungary, Poland, Kazakhstan and the 
Russian Federation (see table left). 

N ational measures 
A distinction must be made between financia) 
measures aimed at individuals and those aimed at 
companies. Subsidies for citizens who install energy 
and water-saving devices have been quite successful 
in many countries, as have been tax incentives to 
encourage the use of unleaded petral and cars with 



low fue! consumption and, in the Netherlands and 
sorne other countries, tax freedom for dividends from 
prívate investment in 'green funds'. 

Financia! incentives for companies, however, are a 
delicate issue because of their potential to distort 
competition. At the least, they have to be equally 
accessible to al! enterprises within the European 
Union. For these reasons, the European Commission 
has forbidden severa! measures, imposing high fines 
and ordering the refund of unjustified subsidies. 
Subsidies and other financia! incentives may, however, 
be acceptable for 'pre-competitive' industrial research, 
investments in technology that goes beyond 
environmental standards, and favourable depreciation 
conditions for environmental technology. 

In Central Europe, the primary source of finance 
for environmental investment is enterprises; other 
sources include state, regional and local budgets, 
commercial banks and extra-budgetary environmental 
funds. In Eastern Europe and Central Asia, the state 
remains the major source of finance but the share of 
the state budget allocated to the environment is 0.5 
per cent or less. 

Many environment ministries have established 
funds for specific environmental investments such as 
municipal infrastructure (water, waste, heating 
conversion), industrial pollution control, prevention 
technologies, education and the establishment of 
monitoring systems. These funds usually redistribute 
environmental fees, fines, eco-taxes and other 
resources, disbursing them in the form of grants and 
soft loans. 

Many funds have helped to create a domestic 
source of financing for environmental services. For 
example, environmental funds account for 40 per cent 
of total environmental expenditures in Poland and 
about 20 per cent in Hungary, Lithuania, and Slovenia. 
With the exception of a few countries in southeast 
Europe, ali Central European and sorne Eastern 
European countries now have funds at the national 
leve! and sorne have also been established at the 
regional and municipal leve!. Eastern European and 
Central Asian countries have expressed interest in 
strengthening their funds and have received sorne 
assistance. In Poland and Bulgaria, special ecofunds 
have been created, capitalized by debt-for
environment swaps. The Polish Ecofund, in particular, 
is considered highly successful (OECD/PHARE 1998). 

Commercial banks are becoming more active in 
offering loans for commercially-viable projects in the 
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environmental field and freeing up resources for the 
private sector. There is still a tendency, however, for 
funds to be offered for investments which yield 
immediate profits (not typical of many environmental 
projects) and an aversion to projects involving net 
costs or only long-term profits (typical of many 
environmental projects). Improved macro-economic 
conditions should enable banks to play a stronger role. 

Those countries that have progressed the furthest 
in their economic transitions are beginning to make 
use of mechanisms commonly used in western 
countries for funding environmental investments. 
These include loans, bonds, equity investments, 
public-private partnerships and user fees. Commercial 
banks in Poland, Hungary, the Czech Republic and 
Slovenia are becoming more active by offering loans 
for commercially-viable projects - sometimes in 
cooperation with institutions such as the EBRD, World 
Bank, European Investment Bank and the Nordic 
Investment Bank. Municipal bonds have also been 
issued by sorne municipalities (in Poland, for example) 
to finance environmental investments. Initial steps are 
also being taken with the use of 'green equity' to 
generate financing for environmehtally-beneficial 
investments at the enterprise and municipal leve!, 
although with mixed results. 

Domestic and international efforts to strengthen 
environmental financing still face a number of serious 
obstacles, many of which are related to profound 
economic, political and social problems. Economies are 
still in transition and financing conditions and 
mechanisms typical of more mature market economies 
are only beginning to emerge. Traditional sources of 
financing for environmental protection, particularly 
state budgets, have dwindled or disappeared entirely. 
In many cases, the finance needed by companies and 
municipalities for environmental protection exceeds 
their ability to repay loans. Subsidized financing from 
institutions such as central governments, 
environmental funds, bilateral donors and international 
development banks is therefore still necessary for 
sorne projects. Household budgets will also continue 
to be affected, as they became increasingly obliged to 
pay the full costs of many goods and services 
previously subsidized by the state, or simply not 
provided at ali. 

Furthermore, an effective financing system 
requires environmental strategies with clear goals and 
priorities, another area where progress is needed. 
There is a need for training and education in 
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environmental management and financing, especially 
at the local leve! where local governments are 
becoming increasingly responsible for providing major 
investments for public services such as water and 
waste management. In many countries, the capacity 
for preparing financially- and environmentally-sound 
projects should be increased. 

Public participalion 

Ideally, citizens and their organizations should have a 
right of appeal and recourse in ali administrative 
procedures and a full right of standing in procedures 
under civil law. The Netherlands is the only country in 
which this situation has almost been achieved -
without distinction between nationals and foreigners -
and most other countries lag far behind. 

In the European Union, there is no specific 
legislation on public participation. European Union 
citizens and organizations have sorne access to the 
European Court (EEB 1994) but a recent denial to 
Greenpeace from taking the European Council to 
court shows that these rights have their limitations. 
This implies that the citizens of Western Europe have 
to rely on national legislation, although the Árhus 
convention may change this in time (see box on page 
257). 

The most important too! for ensuring public 
participation is Environmental Impact Analysis (EIA) 
which was introduced at the European Union leve! 
only in 1985; only the Netherlands has developed an 
EIA system that approaches that of the United States 
in effectiveness. EIA requires that the environmental 
impacts of major public and private projects are 
studied and published prior to decision making. 
However, while this offers the public an opportunity to 
make its voice heard, and grants rights to appeal 
against investments, decision makers are entitled to 
proceed in the face of public opposition. In addition, 
the strict and enforceable demand of the US 
Environmental Protection Authority that the EIA must 
be complete and correct is lacking in the European 
Union Directive. Another limitation is that an EIA is 
required only for majar projects. In 1997 legislation 
was drafted to extend this requirement to plans and 
programmes. 

In Central Europe, the legal framework and 
institutions needed to secure public participation and 
access to justice have slowly begun to emerge since 
1989. The first countries to take initiatives were 

Poland, Hungary, the Czech Republic, Slovenia and to 
sorne extent the Slovak Republic, countries where the 
NGO movement had always been strong and 
democratic traditions had previously existed. Public 
participation in these countries has now become 
normal practice, with good access to information 
systems. The major tools for public participation are 
EIAs and local referenda. In terms of access to justice 
(in the form of access to constitutional courts, and 
ombudsmen), appeals, administrative and civil court 
cases are part of normal practice. 

In other non-western countries, however, the 
absence of specific regulations or guidelines means 
that the real implementation of access to information 
and public participation has yet to take place. This is 
most pronounced in such countries as Albania, 
Bulgaria, Romania, sorne of the countries of former 
Yugoslavia, and the countries of the former Soviet 
Union. Citizens in many of these countries experience 
difficulties due to administrative barriers to court 
access, lack of liberal standing rules, high court fees, 
lack of interim and permanent injunctive relief, and 
slow court procedures (REC 1994b). 

In Eastern Europe and Central Asia, while 
legislation may have been implemented, the 
constitutional rights of people and legislation 
pertaining to the decision-making process are often 
violated. In the Balkan area, appeals and court cases 
are still exceptional and legal service is weak because 
of severe social and economic crises. For similar 
reasons, public participation has been even less 
feasible in Croatia, Bosnia-Herzegovina and 
Yugoslavia. However, recent positive political changes 
may encourage openness and participation in such 
countries as Romania and Bulgaria. 

The role of N GOs 
NGOs can play a majar role in ensuring public 
participation in environmental issues. 

In Western Europe, severa! national and regional 
governments support NGOs financially, either 
continuously or by the creation of funds for specific 
NGO projects. At the European Union leve!, following 
the publication of the 1st Environmental Action 
Programme of 1973, NGOs from the member states 
created an European Union umbrella - the European 
Environment Bureau (EEB), which now has more than 
150 member organizations, including NGOs from 
Central European countries as associate members. 
Following the 1987 decision to complete the interna! 



market by 1992, severa] international NGOs (including 
WWF, Birdlife and Friends of the Earth) established 
European Union offices. From the beginning, the 
European Union Environmental Directorate-General 
has welcomed NGO participation and provided 
financia] support. Consultation with NGOs is common 
both at the European Union leve] and in most member 
states, sometimes through official advisory structures 
(Vonkeman and others 1996). 

In Central Europe, many leading NGOs have 
established legal services to assist citizens, other 
NGOs and local communities in exercising public 
participation rights and gaining access to justice. 
Organizations such as the Regional Environmental 
Centre for Central and Eastern Europe (REC) have a 
mandate to provide project grants and capacity
building programmes for NGOs and to support 
environmental protection through the participation of 
ali stakeholders. Plans are now being implemented to 
establish new RECs in Eastern Europe and Central 
Asia. 

There is still a lack of understanding of the 
positive role that NGOs can play in the decision
making process. In sorne countries, initial public 
support for environmental issues turned into criticism 
when governments began formulating environmental 
programmes without consultation or dialogue with 
NGOs. This lack of a cooperative attitude, however, is 
now giving way to more constructive cooperation as 
the environmental movement becomes more capable 
of proposing alternative solutions. In Poland, the 
Environment Ministry has begun to organize 
periodical meetings with NGO representatives to 
exchange opinions on current issues, while in 
Hungary an environmental advisory committee was 
established in 1996 to review government policies, 
plans, draft laws and development proposals related to 
the environment. 

Positive results are also being found in the 
NEAPs. In the former Yugoslav Republic of 
Macedonia, for example, NGOs have participated in 
NEAP working groups and are now even jointly 
responsible with the Ministry of Environment for 
their implementation. Similarly in the Russian 
Federation, the Caucasus countries, the Republic of 
Moldava and Central Asian countries, consultation 
processes with stakeholders including NGOs were 
successfully created for NEAP elaboration (OECD 
1998b). In other cases, NGOs are still seen to lack 
the expertise to become effective partners, for 
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example, in using ElA as a too! to participate in 
environmental decision-making. 

Availability of information 
Until the political changes of 1989, information on the 
state of the environment in the former Eastern Bloc 
countries was difficult to come by and, where 
available, was frequently altered to present a more 
favourable picture. In many other cases, information 
was simply not collected. 

There have also been data availability problems in 
Western Europe (CEC 1993). The European 
Environment Agency (EEA) and its national topic 
centres are now playing a key role in improving the 
situation. In the rest of the region, the EfE process 
has been a powerful catalyst, with help from the EEA 
(EEA 1998). 

Access to information 
Ideally, access to governmental information of any 
kind should be guaranteed through a 'Freedom of 
Information Act' as in the United States. This is rare 
in European nations and absent at regional and sub
regional leve!. However, sorne provisions have been 
made regarding access to environmental information. 

In Western Europe, the European Union has been 
relatively slow to address this issue, compared with 
sorne of its member states, because of large 
differences in openness between them. The European 
Union Directive on Access to Environmental 
Information (90/313/EEC), currently under review, 
entitles the public to request environmental 
information and a judicial review, should a request be 
refused; however, the Directive specifies reasons for 
non-disclosure. 

First steps towards better access to information at 
the pan-European leve! were taken by the adoption of 
the Sofia Guidelines at the 1995 Sofia conference. In 
response to the need to establish a suitable legal 
framework with basic constitutional and other citizen 
rights, and environmental laws that guarantee access 
to information, public participation and access to 
justice, the UNECE prepared the Convention on Access 
to Environmental Information and Public Participation 
in Environmental Decision-making. This 'public 
participation' convention was drafted with the strong 
involvement of a European environmental NGO 
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coalition, and was signed by most of the UNECE 
country representatives in ]une 1998 at the inter
governmental ministerial meeting in Árhus, Denmark. 
The Convention should greatly help to facilitate the 
adoption of the necessary regulations and guidelines, 
and to harmonize and improve practices. 

Over the coming years, policy and legislation are 
also likely to be significantly influenced by the 
European Union harmonization and approximation 
processes (REC 1995b). Severa] European Union 
Directives and Regulations contain requirements for 
the disclosure and dissemination of data. 

On a national level, the first Central European 
countries to show initiative in providing access to 
information were the Czech Republic, Hungary, Poland 
and Slovakia, where access to information systems 
functioned well in the past and information is now 
readily available upon request. The Ministry of 
Environment in Hungary, for example, launched its 
information office in 1997 with the sole aim of 
answering requests for environmental information 
from the general public. Developments are not limited 
to Central European countries, however, and 
information centres have also been established in 
sorne Central Asían countries; Kazakhstan, for 
example, has an office to disseminate environmental 
knowledge to NGOs (OECD 1998b). 

In sorne Central European countries, however, the 
practice of providing information is still characterized 
by strict regulations, multiple reasons for refusal, and 
long delays (REC 1995b). With official publications 
being the only available information, there is a need 
for greater openness and transparency. The drafting of 
laws for access to environmental information has 
already started in many Central European countries, 
and this should help to harmonize the practice across 
the pan-European region. 

In the European Union, the Directive on Access to 
Information (90/313/EEC), introduced in 1990, has 
helped to encourage the collection and wider 
dissemination of environmental information. Through 
it, the public became entitled to request and receive 
information on the state of the environment. Access to 
environmental information is also provided by the 
Seveso Directive (82/501/EEC) and the adoption of 
Agenda 21 which calls for greater public access to 
environmental information such as industry emissions. 

The voluntary EMAS Regulation (EEC/1836/93) 
was launched in 1993, under which registered 
companies make public infonnation on their 

environmental activities, including the degree to 
which they pollute the environment. A further 
scheme, supported by the OECD and now beiug 
integrated within the European Union's IPPC 
Directive, is the Pollutant Release and Transfer 
Register. Information on potentially-harmful releases 
to the air, water and soil as well as wastes transported 
to treatment and disposal sites is collected in a unified 
national reporting system, ensuring that the 
community, industry and governments gain greater 
access to relevant information on environmental 
pollution. From 1999, implementation of pollutant 
register systems will be compulsory within ali 
European Union member states on an initially limited 
scale. Encouraged by strong NGO movements, 
countries such as the Czech Republic and Hungary 
have also started to implement pilot projects (REC 
1997). 

Public awareness 
Public awareness of environmental issues is improving 
but is much more limited in Central and Eastern 
Europe and in Central Asia than in Western Europe. In 
Central and Eastern Europe and in Central Asia, 
public support for the environment declined following 
the political changes of 1989-90, even though this 
issue spearheaded many of these changes. 

Sorne regional MEAs, particularly recent ones 
such as the Espoo Convention, have provisions for 
awareness building and public information. The 
public's expectations concerning Espoo's provisions 
are high, creating a short-term implementation 
problem for parties. Regional MEAs often make 
provisions for observer status for NGOs or 
representatives of intergovernmental bodies. The 
Baltic Convention, for which public awareness and 
environmental education is a key requirement, is an 
example of the successful involvement of NGOs in 
meeting such a requirement. 

Education 
Environmental education is mainly seen as a national 
responsibility. At the secondary and university level, 
the European Union has developed a series of 
activities, however, mainly based either on the 
conviction that Europeans 'should get to know each 
other' or on the desire to harmonize higher education 
levels and diplomas. 

Although not specifically addressing the 
environmental area, the exchange programme for 



university teachers and students, ERASMUS, and the 
Marie Curie programme for scholarships and the funds 
for post-academic courses available in the budget of 
DG XII, are playing an important role. Most of these 
programmes have been opened to participation from 
Central Europe and Eastern Europe, and ERASMUS 
has a counterpart in TEMPUS. Member states also 
sometimes support international environmental 
education programmes. Thus the one-year European 
Post-academic Course in Environmental Management 
(EPCEM), supported by the Dutch government, 
usually has a majority of students originating from 
Central Europe and the European Union. 

Condusion 

The main positive development in Western and 
Central Europe is continued progress in harmonization 
with European Union environmental legislation, 
prompting countries to adhere to relatively high 
standards. The chief problem is that environmental 
issues are not integrated into sectoral issues or, in the 
transition countries, into the economic restructuring 
process (see box above). Enforcement of 
environmental regulations also poses a difficult 
problem in the transition countries. 

Regional action plans have proved effective 
mechanisms for environmental improvement and, in 

Priorities for policy action 

Western Europe Central Europe 

Agricu ltu re Subsidy reform Land privatization 

Land-use planning 

Energy Subsidy reform Renewal of energy 
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Sectoral po11cy infrgration 

1 ntegration was one of lhe key themes of the 4th 
Environment Action Programme of the European Union 
(Council Resolution 86/485) and has also ranked high on 
the OECD agenda (Haigh and lrwin 1990). lntegration 
requires that environmental concepts, intenlions, principies, 
plans, commitments and policy goals should be 
'intemalized' and treated by decision-makers in other sectors 
as equal in importance to their own concepts and 
intentions. Although integration is still high on !he European 
Union's 'unfinished agenda', there has been little progress, 
but the Commission has identified the Kyoto Protocol and 
Agenda 2000 as being among the most urgen! policy 
packages where integration should play a key role. 

A similar situation exists in Central and Eastern Europe 
and Central Asia. Countries there are faced with the same 
problems, and also with the reduction in international 
competilivity of sectors such as agriculture, transport, 
industry and tourism that could result from the 
environmental constraints associated with integration. 
Further problems are the low political priority assigned to 
the environment, the failure to separate the role of the state 
as a source and regulator of economic activity, the weakness 
of environmental ministries and the failure to demonstrate 
the economic benefits of environmental measures. 

sorne cases, closer compliance with European Union 
standards. The European Union's Fifth EAP has been 
successful in forging a common environmental policy 
based on a philosophy consistent with the principie of 
sustainable development. However, a number of key 
targets may not be met, particularly in the agriculture, 

Eastern Europe Central Asia 

Land privatization Land privatization 

Subsidy reform Diversification of 
agricultura! production 

Renewal of energy Renewal of energy 
production facilities production facilities production facilities 

Energy efficiency Shift to gas 

Energy taxation Replacement of Replacement of 
industrial technology industrial technology 

Enforcement of proper Enforcement of proper 
standards in oíl and standards in oil and 
gas extraction gas extraction 

Transport Urban planning and Urban planning and Urban planning and Urban planning and 
traffic management traffic management traffic management traffic management 

Su bsidy reform Modernization of Modernization of Modern ization of 
vehicle technology vehicle technology vehicle technology 

Green taxation Keepingimaking 
public transport attractive 
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tourism and transport sectors. Barriers to policy 
implementation include the decision-making structure 
of the European Union, conflicting national interests, 
and an emphasis on economic priorities. 

The EAP for Central and Eastern Europe has 
served as a catalyst for the development of NEAPs. 
Although most environmental improvement in the 
transition countries is attributable to industrial 
decline, NEAPs in Central Europe have resulted in 
better policy making, stronger institutional 
frameworks, increased environmental investments and 
cost-effective accession strategies. In Eastern Europe 
and Central Asia, action plans are less advanced, 
mainly because of weak institutional capacity and the 
slower pace of political reform and economic 
restructuring. 

Since the main drivers of environmental problems 
in Europe and Central Asia are agriculture, energy and 
transport, an attempt has been made in the table on 
page 275 to highlight the priorities for policy action in 
relation to these driving forces for each sub-region. 

The most important action items for improving the 
implementation and impacts of the majar MEAs are: 

• to complete ratification of agreements such as the 
Vienna Convention; 

• to assure sufficient financing for weaker 
conventions, such as the Convention on Biological 
Diversity; 

• to establish independent verification systems for 
monitoring and enforcement; 

• to enhance non-compliance mechanisms with 
individual complaint bodies; 

• to establish sanctions under criminal law in 
relation to MEAs; 

• to extend the scope of selected agreements 
beyond first-step solutions, as part of a continuous 
process. 

The implementation of economic instruments has 
ranged from fair to poor. Although the polluter pays 
principie is widely recognized, economic interests 
often take precedence over attempts to internalize 
externa] environmental costs. Environmental funds in 
the transition countries remain an important domestic 
financing source, though greater transparency and 
freedom from political manipulation are necessary. 

Although subsidies are declining, they continue to 
have adverse impacts on the environment, especially 
in the energy, transport and agricultura] sectors. 

Initiatives to implement cleaner production 
practices and environmental management systems 
have been successful in Western Europe and, to a 
lesser extent, in Central Europe. Progress is almost 
non-existent in Eastern Europe and Central Asia. 

Public participation in environmental issues is 
satisfactory in Western Europe, with positive trends in 
Central and Eastern Europe. Greater awareness of 
EIA as a too] for public participation has played a 
positive role, although many countries still lack a 
proper legislative framework for public participation. 
This situation should improve with the expected 
ratification and implementation of the public 
participation convention. Access to environmental 
information has increased significantly with the 
formation of the European Environment Agency and 
other information resource centres. 

Priority action areas include: 

• integration of environmental issues into economic 
processes and other policy areas; 

• assessment of the costs and benefits of European 
Union harmonization; 

• building up capacity in Central Europe to 
implement and enforce European Union standards; 
and 

• building up capacity in the transition countries to 
implement action plans. 

In Western Europe, it is important to strengthen 
green taxation and reduce the adverse impacts of 
subsidies from the Cohesion and Structural Funds. In 
the transition countries, additional priorities are to 
strengthen enforcement of fees and fines, increase the 
transparency of environmental funds, increase the 
capacity of local governments and businesses to 
prepare projects for financing, establish incentives for 
promoting cleaner production, and build up the 
capacity of enterprises to introduce environmental 
management systems. Ali European countries should 
be encouraged to ratify the public participation 
convetition, while the transition countries should be 
encouraged to eliminate institutional barriers to public 
participation. 
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KEY FACTS 

• Public environmental agencies, with their limited and 
unfocused mandate, have had little impact on industrial and 
other productive activities. 

• Global MEAs and non-binding instruments have 
increased awareness of environmental issues and 
contributed to an environmental conscience which would 
have been unimaginable a quarter of a century ago. 

• Rules and regulations are hard to enforce because many 
institutions cannot monitor compliance and systematic 
enforcement can have negatlve economlc effects. 

• In Brazil, charges are levied far the use of natural 
resources ... and revenues are distributed to the Federal 
Government and the states where the exploitation took 
place. 

• In Costa Rica, a series of farestry laws has established 
the principie that people involved in reforestation or forest 
conservation should be rewarded far the environmental and 
social services provided by farests. 

• The 1996 Dcclaration of Santa Cruz commits the 
signatories to supporting and encouraging broad 
participation by civil society in designing, implementing, and 
evaluating policies and programmes in ali countries of the 
Americas. 

• Chile's National System of Environmental lnformation 
was launched in 1994. Based on a decentralized, low
maintenance platform, it has its own web site. 

In Argentina, legal initiatives empowering the National 
Secretary of Natural Resources and Human Environment to 
publish a list of violators of environmental regulations are 
causing negative publicity for the offending industries. 

• Programmes devised to light poverty are usually 
unrelated to environmental policies. 

The policy background 

Over the past decade, domestic and international 
pressures to fight environmental degradation have 
increasingly resulted in environmental issues being 
dealt with in the context of overall development. 
Preparations for the 1992 United Nations Conference 
on the Environment and Development led to the 
establishment of fora to examine environmental and 
natural resource issues, and a new approach to North
South differences. Gradual economic globalization has 
led to new international trading practices with 
significant environmental implications. Governments 
have sought to strengthen environmental policies 
through institutional change and legal, technical and 
economic initiatives, both at the domestic level and 
through sub-regional coo~eration agreements. The 
open debate that followed the return to democracies in 
the region has increased pressures for the 
development of environmental policies and planning 
systems. 

However, these changes have not, on the whole, 
led to more efficient management or significant 
environmental progress. In spite of institutional 
strengthening, public environmental agencies, with 
their limited and unfocused mandate, have had little 
impact on industrial and other productive activities and 
have been involved in clashes with other public 
agencies and NGOs. The environmental consequences 
of public policy decisions and prívate sector initiatives 



are not being adequately assessed (Brzovic 1993). 
The fundamental economic objective remains the 

implementation and expansion of a liberal approach 
which relies on export growth and foreign capital 
inflows, regardless of the consequences for the 
environment and the preservation of natural 
resources, and with no internalization of 
environmental costs (Gligo 1997). Economic policies 
continue to be drafted according to criteria that imply 
unsustainability and, in sorne cases, sheer indifference 
to environmental impacts (CEPAL/PNUMA 1997). 
Economic development programmes to fight poverty 
continue to be unrelated to environmental policy, and 
poor inter-agency coordination and the lack of focus on 
the broader picture have limited progress under 
Agenda 21. Examples of the lack of sectoral 

LATIN AMERICA AND THE CARIBBEAN 

integration in environmental policy are given in the 
box below. 

Implementation of environmental policies is often 
difficult because of inadequate control, monitoring and 
enforcement mechanisms. In sorne cases, the legal 
framework for environmental management is 
díspersed among many legal texts in díverse 
institutions, and one environmental issue may be 
delegated to severa! public institutions at various 
political levels. New policies and institutions have not 
always included the revision of the old legislation. 
Environmental regulations include complex and 
sophisticated instruments and norms that are dífficult 

• to enforce because of financia] restrictions and lack of 
human and operational resources (IDB 1996). 

Environmental policies: the lack of sectoral integration 

Soil and land use 
Explicit policies for soil conservation and better land 
management have mostly failed because of ineffective 
legislation, institutional weakness, lack of information, 
inadequate public awareness and emphasis on short-term 
productivity goals. 

The indiscriminate use of pesticides and other 
agrochemicals is still a problem, and a majar challenge in 
terms of technological change (Gligo 1997). Land 
management problems are exacerbated by high rural 
population growth rates, the absence of land-use planning 
and persisten! land tenure difficulties. 

Forests 
Policies to protect forests have failed, mainly because they 
do not impact on the underlying factors that cause 
deforestation. lndustrial-scale agriculture and agricultura! 
settlement programmes continue; for example agriculture in 
Bol ivia , the midwest region of Brazil and Paraguay is sti ll 
expanding at the cost of forests (Paraguay 1995). Firewood 
is still a majar source of cheap energy. 

There is, however, increasing recognition of the 
environmenta l and social value of forests and their 
ecosystems, including the roles they play in water 
management, conserving biodiversity, absorbing greenhouse 
gases, and creating landscapes and scenic value. There is a 
growing interest in the use of second-growth forests to 
reduce pressure on native forests, particularly in countries 
with humid forests. 

Biodiversity 
Virtually all countries have drafted national strategies to 
preserve biodiversity but only a few have done so on a 
comprehensive basis. Policies have been successful only 
through the implementation of laws aimed at regulating 
and improving the management of wildlife in conservation 
areas. Governments have generally failed to strengthen 
agencies in charge of biodiversity preservation . 

Water 
Many national policies fail to provide for sustainability or 
involve groups with a specific interest in water issues. In 
Chile, for instance, water rights are traded on a free market 
basis, with no restrictions related to conservation orto 
strategic or social values (IDB 1996). In many countries laws 
to control water use have failed to take a comprehensive 
view because of the lack of coordination between the 
different regulatory agencies involved (CCAD 1997). 

In 1997, however, Brazil approved a National Law of 
Hydraulic Resources which includes water charges and 
which assigns management to Watershed Committees and 
Water Agencies which are required to execute integrated 
policies with public participation. 

Marine areas 
Policies have been limited to countering the threats of 
social upheaval caused by reduced fishing activities , and 
temporary enforcement of regulatory measures in response 
to warnings from scientific institutions and international 
programmes such as the Regional Seas Programmes for the 
South Pacífic and the Caribbean. On the Atlantic coast, 
Argentina and Uruguay have a joint programme for the La 
Plata estuary with a bi-nationa l executive secretaria!. 

A few countries are beginning to experiment with the more 
integrated approach which is vital for coastal areas. Panama, 
for example, created the Maritime Authority of Panama in 
1997 to integrate all issues related to fishing, coastal 
management and ports (Government of Panama 1998) 

Atmosphere 
Measures to regulate atmospheric pollution have had sorne 
positive impact but continue to be insufficient. Mexico City, 
Santiago de Chile and Sao Paulo have adopted stringent 
measures to restrict the circulation of vehicles to improve 
atmospheric qua lity. However, little consideration is given 
to controll ing the growth of vehicle numbers, improving 
urban management or upgrading public transport in areas 
where emissions fail to meet WHO standards. 

21) 



POLICY RESPONSES 

ME. \s and non-hinding in~t rument s 

Global MEAs 
Global MEAs and non-binding instruments, especially 
those generated by the Stockholm (1972) and Ria de 
Janeiro (1992) Conferences, have had an important 
influence on the development of national legislation to 
protect the environment and support sustainable 
development during the 1990s, a period of growing 
macro-economic stability far almost all the countries of 
the region. 

The leve! of participation in global MEAs is now 
high (see table opposite). This contrasts with the 
situation in the early 1990s, when a UNEP study found 
that only 26 per cent of the countries of the region 
participated in sorne or ali of 53 multilateral global 
instruments considered (PNUMA-ORPALC 1993). 
One reason far the improvement is greater 
harmonization between national and international 
environmental priorities. 

Global MEAs and non-binding instruments have 
increased public awareness of environmental issues 
and have contributed to an environmental conscience, 
in the public as well as the private sectors, which 
would have been unimaginable a quarter of a century 
ago when environmental problems were identified with 
specific pollutants and were considered to be problems 
only of rich countries. 

Certain MEAs are, of course, highly relevant to 
specific problems in the region - such as protection of 
the ozone !ayer in the southernmost countries and the 
effects of climate change on small Caribbean island 
states. 

Few national institutional structures have been 
created specifically far the implementation of global 
MEAs (PNUMA-ORPALC 1996), with most countries 
absorbing the new functions associated with 

implementation into existing national structures. The 
creation of National Committees of Biological 
Diversity in Meso-american and other countries is an 
exception. 

In sorne instances, there has been good 
communication between those responsible far 
implementation in different countries - far example, in 
the Regional Networks of ODS Officers far the 
Montreal Protocol that exist far South America, 
Central America and the Caribbean (OAN 1998). 

Implementation of global MEAs at the national 
leve! has been carried out through severa! 
instruments, especially a number of specific 
programmes and funds which have been recently 
developed (see examples in table below). 

Other economic instruments can also be used far 
that purpose, even though they were not created 
specifically far the implementation of MEAs. For 
example, user tariffs which take account of the 
environmental cost of producing certain goods or 
services are becoming more common. In Chile, the 
Law on General Bases of the Environment faresees 
tariffs to cover the costs of pollution prevention or 
decontamination and, in Panama, the Law on Forest 
Incentives exempts owners of farest plantations from 
paying income tax and makes investments in this 
sector 100 per cent deductible (PNUD/PNUMA 1996). 

A system of tradeable emission permits is also 
being introduced, far example through the Chilean 
Law on General Bases of the Environment and the 
1996 amendments to Mexico's General Law on 
Ecological Balance and Protection of the Environment. 
However, the specific regulations required far the 
application of these instruments do not yet exist 
(González 1997). 

A problem with the implementation of global 
MEAs is the lack of adequate international financing to 

Special financia! funds related to the implementation of the Convention on Biodiversity 

Fund Relevant legislation 

Brazil BrazHlan Blodiversity Fund Law on National Environment Fund, 1998 

Costa Rica Fund for Wild Lite Law on the Conservation of Wild Life, 1992 

Ecuador National Fund for Farestatian and Reforestatian Regulatian af 1993 

Panama Natianal Fund far Wild Lite Law an Wildlife, 1995 

Paraguay Special Fund far the Canservatian of Wild Lite Law an Wildl ife, 1992 

Paraguay Special Fund for Wild Areas Law an Protected Wild Areas, 1994 
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Parties to major environment conventions (as at 1 March 1999) 

LATIN AMERICA AND 
THE CARIBBEAN (33) 

Caribbean (13) 

Meso-America (8) 

South America (12 

Key: percentage of countries 
party to a convention 

Notes: 

CBD 
(174) 

0-25% 

CITES CMS 
(145) (56) 

6 

o 

5 

25- 50% 50-75% 

Basel Ozone UNFCCC CCD Ramsar 
(121) (168) (176) (144) (114) 

¡ 

22 f 
r 

-.,.~: 

3 

75-100% 

1. Numbers in brackets below the abbreviated names of the conventions are the total number of parties to that convention 
2. Numbers in brackets alter name of regions/sub-regions are the number of sovereign countries in each region/sub-region 
3. Only sovereign countries are counted. Territories of other countries and groups of countries are not considered in this table 
4. The absolute number of countries that are parties to each convention in each region/sub-region are shown in the coloured boxes 
5. Parties to a convention are states that have ratified, acceded or accepted the convention. A signatory is not considered a party to a 

convention until the convention has also been ratified 

ensure compliance and complement national financia! 
efforts. Advances have been made when such 
financing has been provided. Far example, the Ramsar 
Convention and its Small Grants Funds far 
conservation and rational use of the wetlands financed 
25 projects in 13 countries between 1992 and 1995 to 
a total of US$800 000 (Ramsar 1998). Overall, 
however, such mechanisms have not yet been very 
effective. The Capacity 21 programme <loes not have 
sufficient resources to meet the demands generated 
by MEA implementation. 

Many MEAs include regulations on monitoring and 
the preparation of compliance reports. This should 
result in adequate infarmation on the development of 
the MEAs but these regulations are not always fully 
implemented. An exception is the Montreal Protocol 
which insists on strict compliance with data-reporting 
procedures through an lmplementation Committee 
(UNEP Ozone Secretariat 1997). 

Adopting national legislation to meet the 
requirements of MEAs usually takes sorne years, 
depending on the country, the MEA in question, and 
the matter being regulated. 

Implementation of the United Nations Convention 
on the Law of the Sea (UNCLOS) is a particularly 

successful case. Originating in the Declaration of 
Santiago on the Maritime Zone (subscribed in 1952 by 
Chile, Ecuador and Peru), UNCLOS rapidly gained 
consensus in Latin America and worldwide, with the 
obvious exception of the majar fishing powers. 

In contrast, implementation of the Convention on 
Biological Diversity (CBD) has differed from country 
to country. Brazil, far example, established a National 
Programme on Biological Diversity in 1994. The 
Bi-azilian Institute of the Environment and Renewable 
Natural Resources (IBAMA) has approved and is 
responsible far the management of 165 conservation 
units in different ecosystems, comprising 39 national 
parks, 24 biological reserves, 21 ecological stations, 
11 extractive reserves, 46 national forests and 24 
environmental protection areas (MOE Brazil 1998). 

In Peru, a Law on the Conservation and 
Sustainable Use of Biological Diversity, covering the 
majority of CBD commitments, was put into effect in 
1997, and Costa Rica approved a Law on Biodiversity 
at the beginning of 1998 (ALDA 1997). Sorne 
countries apply CBD, or its objectives, through the 
inclusion of regulations in general or sectoral law. 
These include Costa Rica, Cuba, Honduras, Mexico, 
Nicaragua and Panama. 

281 

Heritage UNCLOS 
(156) (130) 

6 
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POLICY RESPONSES 

Majar regional MEAs 

Treaty 

Convention on Nature Protection and Wildlife Preservation 
in the Western Hemisphere 

Treaty for the Proscription of Nuclear Weapons in Latin 
America and the Caribbean (Tlatelolco Treaty) 

River Plate Basin Treaty 

Convention on the Defence of the Archaeological, 
Historical and Artistic Heritage of the American Nations 
(Convention of San Salvador) 

Treaty for Amazonian Cooperation 

Convention for the Conservation and Management of the 
Vicuña 

Convention for the Protection of the Marine Environment 
and Coastal Area of the South-East Pacific 

Agreement on Regional Cooperation in Combating 
Pollution of the South-East Pacific by Hydrocarbons and 
Other Harmful Substances in Cases of Emergency 

Supplementary Protocol to the Agreement on Regional 
Cooperation in Combating Pollution of the South-East 
Pacific by Hydrocarbons and Other Harmful Substances in 
Cases of Emergency 

Protocol for the Protection ot the South-East Pacific 
against Pollution from Land-Based Sources 

Convention for the Protection and Development of the 
Marine Environment in the Wider Caribbean Region 

Protocol Concerning Cooperation in Combating Oil Spills 
in !he Wider CaribbAan RAeinn 

Central American Convention for the Protection of the 
Environment 

Protocol Concerning Specially Protected Areas and 
Wildlife to the Convention for the Protection and 
Development of the Marine Environment of the Wider 
Caribbean Region 

Place and date 
of adoption 

Washington DC 1940 

Mexico City 1967 

Brasilia 1969 

Santiago 1976 

Brasilia 1978 

Lima 1979 

Lima 1981 

Lima 1981 

Quito 1983 

Quito 1983 

Cartagena de Indias 
1983 

Cartagena de Indias 
1983 

San José 1989 

Kingston 1990 

Convention for the Conservation of the Biological Diversity Managua 1992 
and the Protection of Priority Wilderness Areas in Central 
America 

Regional Agreement on the Transboundary Movement of Panama 1992 
Hazardous Wastes 

Regional Convention for the Management and Guatemala City 1993 
Conservation of Natural Forest Ecosystems and the 
Development of Forest Plantations 

Source: UNEP 1997 

It is not yet possible to make an overall 
assessment of the impact of global MEAs on the 
region's environment, mainly because the degree of 
development and hence impact varies with the 
i11strurnent and the country in question. Nevertheless, 

sorne MEAs seem to have developed more 
successfully than others. The Montreal Protocol, for 
example, has produced significant decreases in the 
consumption and productio11 of ozone-depleting 
substances, although not at the same rate in ali 
countries. Annual production of these substances fell 
in Argentina from 5 574 to 1 050 tonnes and in Brazil 
from 10 218 to 9 434 tonnes during 1986-96 (UNEP 
Ozone Secretariat 1998). Consumption of CFCs in 
Mexico had fallen to 52 per cent of the base year 
(1989) leve! by 1996, a reduction of more than 4 000 
tonnes (UNEP Ozone Secretariat 1998). The Mexican 
strategy included agreements with industry, regulation 
of imports and exports of contro!led substances, 
development of technical training programmes and 
implementation of clean technologies. Projects have 
covered commercial and household refrigeration, 
solvents, foams, and central and automotive air
conditioning, many with support from international 
agencies such as the World Bank, the United States 
Environmental Protection Agency, UNDP and UNEP 
(PNUMA-ORPALC/ALDA 1998). 

CITES is also critically important to Latin 
America, which contains an extraordinary range of 
species. Brazil, perhaps the most species-rich nation 
in the world, has had difficulty implementing and 
enforcing CITES (Weiss and Jacobson 1998) although 
IBAMA now has more than 400 employees helping to 
control wild animal traffic, deforestation and other 
environmental crimes in the Amazon. The vastness of 
the Amazon combined with tight government budgets 
has also made implementation of the International 
Tropical Timber Agreement difficull. However, the 
Pilot Programme to Conserve the Brazilian Rain 
Forest has been set up as a joint undertaking between 
the government, civil society, NGOs and the 
international community, and is now entering its 
second phase (World Bank 1997). 

Regional MEAs 
None of the regional MEAs cover the entire region, ali 
being sub-regional and limited to a group of countries 
(Central America), certain regional seas (the 
Southeast Pacific and the Wider Caribbean) or a group 
of ecosystems (the Amazon or the La Plata River 
basin). One relates to the protection of a specific 
species, the vicuña. There are also sorne important 
ínter-American agreements, such as the Washington 
Convention of 1940 and the San Salvador Convention 



These MEAs are not only relevant to specific 
problems not covered by global MEAs but also help to 
make such international agreements more effective 
through stronger participation of the countries 
involved and a more realistic vision of their ability to 
implement and comply with those agreements. The 
agreements are listed in the table opposite. 

The degree of participation in regional MEAs is 
high but not the same for ali countries or instruments. 
In general, the regulations contained in the regional 
MEAs have been implemented through existing 
legislation rather than developed into new national 
legislation. 

Few regional MEAs have resulted in substantial 
modifications to national institutional structures. At 
best, they have led to the establishment of 
administrative units within existing structures, 
specializing in the topics covered by the MEAs. The 
National Council for the Conservation of the Vicuña, 
established in Peru, is an exception. 

Sorne sub-regional MEAs, such as the Treaty for 
Amazon Cooperation and the Convention of the South
East Pacific, have Secretariats which rotate amongst 
the signatory countries. Others have permanent 
secretariats. 

Economic instruments have not generally been 
used in the implementation of these MEAs but there 
has been sorne use of national funds, not necessarily 
created for the implementation of the MEAs, such as 
the Amazonian Environmental Fund in Colombia and 
the Fund for Amazonian Regional Eco-development in 
Ecuador (PNUD/PNUMA 1996), and of 'debt-for
nature' swaps. 

Most of these MEAs do not have their own 
financing. An exception is the La Plata River Basin 
Treaty with its Financia! Fund for the Development of 
the La Plata River Basin, created to finance pre
feasibility and feasibility studies, engineering designs, 
and projects in member countries. This fund is also 
intended to attract co-financing from international 
bodies. 

Sorne regional MEAs, such as the Treaty for 
Amazon Cooperation (ACT) and the Central American 
Convention for the Protection of the Environment, 
receive international funding for certain projects. The 
ACT's Special Commission receives financing from 
the GEF for its Regional Strategic Project for the 
Conservation and Sustainable Management of Natural 
Resources in the Amazon. The Amazon Zonification 
Support Program receives financing from the Inter-
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The Convention for the Protection and Development of the Marine Environment in 
the Wider Caribbean Region has three protocols covering oil spills, specially 
protected areas and wildlife, and land-based sources of marine pollution. Several 
articles of the Cartagena Convention refer to the need for measures to prevent, 
reduce and control pollution caused by discharges from land-based sources, ships, 
dumping and seabed activities. 

High priority has been accorded to waste management in the Caribbean and most 
countries have ratified the relevan! international conventions. National and regional 
institutions are involved in the preparation of plans, and a number of initiatives are 
being taken including the Solid Waste Management Project of the Organization of 
Eastern Caribbean States which aims al comprehensive improvements in the 
management of waste over the medium term. 

A Regional Response Mechanism has been established with telecommunication 
networks that link all Natural Disaster Coordinators, the Eastern Caribbean Donor 
Disaster Coordination Group, the Caribbean Disaster Relief Unit and the Caribbean 
Disaster Emergency Response Agency. These agencies can make quick assessments 
of damage, establish needs and mobilize resources to provide initial relief to 
affected communities. 

American Development Bank (IDB) and FAO, and the 
Regional Project for Planning and Management of 
Protected Areas of the Amazonian Regían is supported 
financially by the European Union and sorne resources 
come from FAO (Treaty for Amazonian Cooperation 
1997). 

The effectiveness of these sub-regional MEAs is 
difficult to assess because of the difficulty of 
establishing direct relationships between MEAs and 
changes occurring in the environment. The ACT, for 
example, has led to sorne important political results 
following meetings of the Ministers of Foreign Affairs 
of the signatory countries dealing with the sovereignty 
of the Amazonian States over this territory. However, 
the quantity and quality of the projects launched 
through this Treaty do not reflect the environmental 
importance of the Amazon region. 

The Convention of the Vicuña, one of the most 
modest of the regional MEAs in terms of its 
objectives, is a good example of successful 
implementation. After 25 years of operation, there has 
been a satisfactory re-population of the species in the 
participating countries. In Bolivia, for example, a 1996 
census showed that the number of vicuñas had 
doubled since 1986 (National Census of the Vicuña 
1996). 

Despite the difficulties in assessing the MEAs, 
their existence has clearly contributed to placing 
important issues more firmly on national 
environmental agendas and strengthening the 
consciousness of the public and prívate sectors, both 
of environmental problems in general, and of the 
specific problems dealt with in the MEAs. 



POLICY RESPONSES 

Action plans 
Severa! regional meetings at the highest leve! have 
been held during the past few years, mainly to review 
development tapies, including environmental issues, 
from a sustainable development perspective. The most 
relevant was the Summit of the Americas on 
Sustainable Development, held in Santa Cruz de la 
Sierra, Bolivia, in December 1996 as a follow-up to the 
First Summit of the Americas held in Miami in 1994. 
In the Declaration of Santa Cruz de la Sierra, the 
signatories stated: 'Development strategies need to 
include sustainability as an essential requirement for 
the balanced, interdependent, and integral attainment 

Central Arneric:m Al1 1,rnce for 
Susta1nable Development (ALIDESJ 

Obfectlves: 
• Cre.ile the th1111 a ,. ,eg1on ,,i peace. 111:1\!tl~ rtarnocra .. llrttl-0P.'ll!lopmen1, 
riy chan!llnP. altll1.1C1es an11 oromot111g a .susta111at1le developmMt motlel In ftle 
J)Eltltícal, ecanCJmic, sl'lciaf, cultural and éllvl,011tnenli11 4Ala5, ia'the framework of 
Agenda 21; 

• promete sustainable integral management of the ten:itonies to guarantee the 
conservation of biodiversity; 

• inform the intemational community about the aclllevements of the Alliance and 
the potential benefits of its development medel; 

• promote the capacity and participation of society to improve the quality of life. 

lnstruments: 
• National Council for Sustainable Development, with representation from the 
public sector and civil society, to maintain the coherence and consistency of 
national policies, programmes and projects within the strategy of sustainable 
development; 

• Central American Council for Sustainable Development involving the Central 
American Presidents and the Prime Minister of Belize; 

• Foreign Affairs Ministers Council and the Foreign Secretary of Belize to co
ordinate the presidential decisions, supported by the General Secretary of the 
Central American lntegration system; 

• Central American Fund for Environment and Development to fulfil the 
environmental objectives of ALIDES. 

Source: ALIDES 1999 

of economic, social, and environmental goals'. The 
Action Plan they adopted is ambitious and includes 65 
initiatives on health, education, agriculture, forests, 
biodiversity, water resources, coastal areas, cities, 
energy and mining (Summit of the Americas 1997) 

The Santa Cruz Summit led to the formation of the 
Interagency Task Force for the Bolivia Summit Follow
Up. Its main objective is to improve coordination 
among technical assistance organizations, international 
financing institutions and OAS member countries in 
imolementing the initiatives contained in the Action 

Plan. It includes the participation of more than ten 
international agencies, with the OAS functioning as 
chair and technical secretariat. 

The Second Summit of the Americas, held in 
Santiago, Chile, in April 1998, reinforced the mandates 
of Santa Cruz and particularly the continued role of 
the OAS, as well as the Interagency Task Force for the 
Bolivia Summit Follow-Up and the Inter-American 
Strategy for Public Participation (see also box on page 
290). Implementation is still at an early stage, 

Advances at the sub-regional leve! have been more 
significant. In Central America, for instance, although 
environmental progress by individual countries has 
been uneven, there has been better harmonization and 
coordination of national activities. The environment 
became a significant issue in 1989, following the 
signature of the Central American Convention for the 
Protection of the Environment (CPC), and the 
subsequent creation of the Central American 
Commission for the Environment and Development 
(CCAD). The signature of the Alliance for Sustainable 
Development (ALIDES) in 1994 was even more 
significant in that it generated a conceptual and 
operational framework for sub-regional and national 
goals and strategies (see box left). 

Though there is little cooperation on biodiversity 
issues between research institutions and other 
academic bodies, the introduction of biological 
corridors such as the Central American Biological 
Culfidur is sig11ifica11L. IL irnµlies Ll1e i11Legraliun uf 
conservation into land-use planning (CCAD 1998). 

MERCOSUR (the Southern Common Market) is 
basically a commercial agreement in which 
environmental issues do not play a leading role but it 
has contributed to the discussion of important changes 
in environmental policy. The MERCOSUR legislation 
relating to environmental protection includes rules to 
regulate the levels of pesticide residues acceptable in 
food products, levels of certain contaminants in food 
packaging, eco-labelling and regional transportation of 
dangerous goods (IDB 1996). Most progress is being 
made in the area of the environmental impacts of new 
physical infrastructures for which an environment 
protocol is being negotiated (Gligo 1997). 

An initiative to establish the Caribbean Sea as a 
Special Area was discussed by the Caribbean 
Ministers during their Meeting on the Implementation 
of the SIDS Programme of Action, held in November 
1997 (UNEP/UWICED/EU 1999). In the energy field, 
a regional energy information network for the 



Caribbean has been established as part of a Regional 
Energy Action Plan and a renewable energy centre has 
been established in St Vincent and the Grenadines. A 
Caribbean Action Plan in support of the International 
Coral Reef Initiative has also been established. 

Laws and institutions 

Countries throughout the region have begun to adapt 
their legal and institutional frameworks to the new 
paradigm of sustainable development. A major feature 
is that the principie of environmental protection has 
been enshrined in constitutional law by ali nations, 
albeit to varied levels. In 14 countries, the new 
constitutions promulgated during the past 25 years 
contain regulations of an environmental nature that 
were often inspired by ideas shaped in world fora. 
Others have amended existing constitutions to 
incorporate environmental regulations. 

Most countries have established a general 
environmental legal framework together with one 
dealing with specific areas such as water resources, 
mineral resources, marine and land areas, hunting and 
fishing, forestry resources, tourism, chemical 
products, pesticides and air pollution. Many countries 
have also developed national environmental plans and 
strategies. 

During the 1980s and 1990s, many Latin America 
and Caribbean countries created new environmental 
institutions in the form of ministries, commissions and 
councils, and others combined or reorganized existing 
institutions. Mexico (see box above), Honduras and 
Nicaragua are good examples of countries that work at 
the Ministerial leve! (IDB 1996). Countries such as 
Chile, Ecuador, Guatemala and later Peru have chosen 
to set up Coordinating Commissions (Gligo 1997). 

There is a large body of rules and regulations on 
specific environmental issues, such as EIAs, 
hazardous wastes, environmental crime, protection of 
natural resources, regulations for the production of, 
use of, and access to natural resources, and protection 
of human health from harmful environmental effects 
(PNUMA 1993). 

Laws intended to regulate the use of natural 
resources often include provisions to punish non
compliance (Orozco and Acuña 1997). However, the 
rules and regulations often include no criminal or 
administrative sanctions. An exception is the Brazilian 
Environmental Crimes Law, passed on March 1998, 
perhaps the most modern legal text focusing on 
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Mexico's environmental policy 

The Mexican federal government established its Environmental Programme 
1995--2000, based on guidelines from the National Development Plan 1995--2000 
and the Natlonal Strategy for Sustainable Development, the Agriculture and Rural 
Development Plan 1995--2000 and the Sectoral Agriculture Programme 
1995--2000. National environmental institutions were reorganized to implement 
these programmes under a new Ministry of the Environment, Natural Resources 
and Fishery Management. The new ministry includes the Office of the Under
Secretary of Fishery Management, the National Water Commission and the Office of 
the Under-Secretary of Natural Resources, which manages forest and soil 
programmes. 

The ministry's main jobs are the reversa! of environmental degradation, the 
encouragement of sustainable production, the contribution to social wealth and the 
fight against poverty, with management strategies based on social participation, 
decentralization, inter-sectoral coordination and ecological planning. 

other programmes and initiatives include the 1995-2000 Hydraulic Programme, 
the 1995-2000 Fishing and Fish Farming Programme, the Protected Areas 
Programme 1995-2000, the Forestry and Soil Programme 1995-2000, the 
Programme of Wildlife Conservation and Productive Diversification in the Rural 
Sector 1997-2000, and the Sustainable Regional Development Programme. 

Source: Mexico 1996 and SEMARNAP 1996 

environmental crime. Rules and regulations are hard 
to enforce because many institutions cannot monitor 
compliance and systematic enforcement can have 
negative economic effects. For example, pollution by 
domestic, industrial and agricultura! sewage in 
Nicaragua is regulated by many rules but none can be 
properly enforced (Dourojeanni 1991). 

A recent significant development has been the 
introduction of mandatory EIAs in many countries 
(see box on page 286). Most of the EIAs conducted so 
far, however, have been for specific projects previously 
approved in sorne economic area unrelated to the 
environment, rather than on the basis of general 
environmental policies or programmes. They have 
focused mainly on reducing negative environmental 
impacts and have seldom altered a proposal 
significantly, Jet alone led to its rejection. 

Progress in implementing environmental laws, 
policies and regulations has been adversely affected by 
institutional hurdles created by weak coordination 
with other public, social and economic agencies, 
overlapping responsibilities between sectoral and the 
environmental institutions, budgetary restrictions, a 
lack of technical training and qualified human 
resources to carry out environmental management, 
and lack of political will (Figueroa 1994). 

National environmental laws and institutions will 
probably be strengthened over the next few years as a 
result of international demands and further 
environmental deterioration. Such laws face a variety 
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[n•monment,il lrnpaLt A~st::ssment~ ir: MERCOSUR 

Environmental lmpact Assessment systems in MERCOSUR member-states 
(Argentina, Brazil, Paraguay and Uruguay), and in its associate members (Bolivia 
and Chile), have been examined in a CIPMA (1997) study to establish whether 
and to what extent their different approaches could affect the dynamics and the 
objective of the MERCOSUR Treaty. 

The study showed that ali countries had adopted EIAs as a preventive 
environmental management tool but that they were applied in difieren! ways. 
Brazil, which instituted EIAs 15 years ago, was the only nation with significan! 
experience in this area. But the effectiveness of Brazilian EIA procedures was 
questioned in most of the studies reviewed. The other member countries were jusi 
beginning to use EIAs, and only Chile seemed determined to strengthen its EIA 
system 

Recurren! statements made at MERCOSUR's Special Meetings on the 
Environment (REMA) suggested that MERCOSUR was confident that fully 
enforceable EIAs were an importan! contribution to the Treaty's principies on 
environmental quality. However, Argentina, Paraguay and Uruguay stated that thcy 
opposed discrimination against their products on the basis of the need far 
additional environmental requirements such as EIAs. This suggests that countries 
equipped with less developed EIA systems will seek to lower standards, thus 
placing countries that take EIAs more seriously at a disadvantage. 

Source: CIPMA 1997 

of challenges. Brazil, for example, has to <leal with 
management problems generated by the existence of 
federal as well as state environmental jurisdictions. 
Mexico is facing the new challenges of NAFTA, and 
Colombia needs to start implementing environmental 
policy through its Autonomous Regional Corporations. 
Argentina has to facc the complexitics of its own 
federal system, which features provincial legislative 
bodies and provincial property rights over natural 
resources. Conversely, Chile, where a state~ent of an 

Almost ali Caribbean countries have strengthened their 
environmental institutions and administrative capacities to 
integrate envirnnmental considerations into physical planning. 
Current initiatives in sustainable tourism, protected area 
management, integrated management of coastal and marine 
resources, and biodiversity conservation are expected to reduce 
pressures on natural resources. 

Land-use plans or strategies have been prepared far a number 
of countries and territories including Anguilla and the British 
Virgin lslands and are under preparation in Antigua and 
Barbuda, Dominica, St Kitts and Nevis, and St Vincent and the 
Grenadines. National planning far Jamaica has, since 1978, 
included plans to reverse migration from the rural areas to 
Kingston and ,mplement measures to control urban sprawl. More 
recently man y of the other states, 1ncluding Barbados, Cuba. 
Dominican Republic, Grenada, St Lucia, and Trinidad and 
Tobago, have included decentralization strategies in land-use 
planning exercises. 

Measures to upgrade the quality of the built environment 

overall environmental policy has recently been 
adopted (Chile CONAMA 1998), Ecuador, Paraguay, 
Uruguay and Central American nations have to deal 
with an excessively centralized institutional situation. 
Sorne developments in the Caribbean in relation to 
land-use planning are summarizecl in the box below. 

The use of economic incentives is still limited, and has 
been directed mainly at controlling pollution and 
access to certain natural resources. Subsidies and tax 
exemptions are the most common instrument usecl. 
Fiscal tools successfully deployed include 
reforestation subsidies, first implemented in I3razi! 
and Chile more than 20 years ago. In Argentina, the 
waste management law allows a reduction of the 
annual charge to waste generators and operators of 
treatment and disposal plants if they apply waste 
recycling and improve their plants. Similar tax 
exemptions are offered to industries to encourage the 
use oí natural gas (IDB 1996). 

Environmental taxes for gasoline are levied in 
Mexico and Costa Rica, on the basis oí lead content, to 
reduce polluting emissions and limit consurnption. 
Green taxes to support environmental policies are 
beginning to be introduced in thc region but they are 
unlikely to become a major priority due to serious 
arguments raised by revenue agencies. Green taxes on 
gasoline have been argued against in Chile on the 

include giving priority to the improvement of basic services 
including shelter, potable water, and environmentally-sound 
sewage treatment and disposal. 

There are efforts at the national level, particularly in Guyana, 
Jamaica and St Vincent and the Grenadines, to upgrade 
settlements and improve infrastructures through housing and 
land-management policies and strategies. 

The Caribbean Planning far Adaptation to Global Climate 
Change is one of the most importan! initiatives in preparing to 
cope with the adverse effects of global climate change 

Biodiversity strategies are being developed in 10 countries 
and biodiversity conservation is also supported through activities 
in support of conventions such as Ramsar and CITES. 

Several governrnents are seeking to increase the effectiveness 
and efficiency of preparatIons far and responses to natural 
disasters. Early warning systems far hurricanes and tropical 
storms have been put in place and national disaster response 
coordinating agencies have been established. 

Source: UNEP/UWICED/EU 1999 



grounds that they would affect overall tax structure, 
could not easily be used exclusively to finance 
environmental management, might put gasoline prices 
out of reach of many people and would have limited 
environmental impact. 

The implementation of market instruments is 
often difficult. A system of transferable fishing permits 
was first adopted in Chile in 1991 to regulate access to 
sorne fishing grounds but this initiative faces a variety 
of hurdles due to the opposition of fishing enterprises 
and the lack of adequate control (O'Ryan 1996). 
Nevertheless, its implementation has allowed the 
recovery of resources of high commercial value which 
were overexploited under free-access regimes and 
inadequate traditional command-and-control measures 
(Borregaard and others 1997). Meanwhile, 
implementation of tradeable emission permits is still 
pending although the private sector backs the use of 
such tools and progress has been made towards 
designing a technically consistent system and defining 
the necessary legal framework. Practica! difficulties 
are hard to overcome since environmental 
management schemes and capacities often lack a 
consolidated basic regulatory framework (Chile 
CONAMA 1996). 

Systems based on fees and tariffs are more widely 
used and sorne have been in place for sorne time, 
although many such instruments were conceived to 
support overall economic policies rather than 
environmental management (Borregaard 1997). In 
Brazil, for instance, charges are levied for the use of 
natural resources (petral, minerals and water) in a 
federal regulation dating from 1991: companies pay a 
tax proportional to the economic value of the exploited 
resources, and revenues are distributed to the Federal 
Government and the states where the exploitation 
took place (IDB 1996). 

Mexico first established a fee on effluent discharge 
in 1991 in order to reduce pollution and encourage 
enterprises to take quality control measures. The 
charges per cubic metre of effluent vary with location; 
a similar initiative is being implemented in Uruguay 
and Colombia (CEPAL/PNUMA 1997). Charges for 
solid waste collection are also common. 

Drinking water pricing, including charges for 
sewage collection and treatment, where applicable, is 
a common practice, for example in most Caribbean 
countries, although the environmental effectiveness of 
these charges has been minimal due to limited 
coverage of the users and a pricing policy that <loes 
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not cover the capital costs. Peru and Central American 
countries are seeking to assess the value of their 
water resources, in order to reflect decreasing water 
availability in their tariffs and foster a more rational 
use of the resources (CEPAL/PNUMA 1997). 

Charges to exploit certain resources, especially in 
the mining sector and activities involving the 
extraction of construction materials, are also collected 
in severa! countries (CEPAL/PNUMA 1997). A glass 
bottle deposit-refund system in Trinidad and credit 
subsidies to promote solar energy in Barbados have 
been successful (UNEP/UWICED/EU 1999). 

The box below describes progress towards a new 
economic instrument which seeks to recognize and 
value the environmental services rendered by forests, 
and provides mechanisms for appropriate payment to 
forest owners. 

In spite of sorne successes, implementation of 
economic instruments is often impaired by the 
weakness of public institutions, the lack of integrated 
legal frameworks, poor technical and administrative 
capacities, and political and ideological conflicts which, 
together with equity issues, result in a lack of political 
will to act (Borregaard 1997). In sorne cases, a failure 
to make economic instruments and direct regulations 

Forestry incentives in Costa Rica 

¿ 7 

The concept that the environmental services provided by natural forests and 
plantations should be payed for is endorsed by several of Costa Rica's Forest Laws, 
of which the latest was passed in 1996. The results have helped implement the 
national policy of reducing deforestation rates which have remained at an average 
of 14 000 hectares a year over the past tour years compared to 50 000 hectares a 
year in the l 980s and ear1y 1990s. 

Forest Law No. 7 5 7 5 proposes paying owners of forested property, or property in 
the process of reforestation, to compensate for the services that their activities 
provide society in general. This Law established the framework for the development 
of cooperative projects, and strengthened the National Forestry Finance Fund 
(FONAFIF0). The projects of the Joint Coordination Office and the gasoline tax, 
passed within the framework of the UNFCCC, are the principie sources of finance 
for FONAFIFO. The latter tax raised close to US$7 million in 1997, and is expected 
to provide similar amounts over the next few years. 

A series of Transferable Compensation Certificates (TCC) was issued on the stock 
market as a financia! mechanism to facilitate the international commercialization of 
credits for carbon fixation from cooperative projects. The proceeds of this stock 
market issue will be used to pay small and medium-sized property owners for the 
environmental services of reforestation and voluntary forest conservation. In 
addition, a number of studies have been conducted to promote the incorporation of 
the cost of protecting watersheds in monthly charges for potable water. Finally, the 
Forest Law and the Wildlife Conservation Act also include fiscal and administrative 
incentives as compensation mechanisms far forest conservation and the 
management of national wildlife siles. These incentives include tax exemption, 
protectio11 from squatters and technical assistance. 

Source: Costa Rica 1998 
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complementary has had negative environmental 
effects. Command-and-control economic instruments 
are likely to remain in use over the next decade but 
the use of penalties, taxes, fees, tax deductions and 
subsidies will probably be intensified as more 
prevention-oriented environmental policies come into 
being. However, there is a tendency in sorne sectors 
to expect too much from regulatory programmes 
based on economic instruments. Direct regulation is 
still necessary far severa! environmental problems and 
a mix of direct regulations and economic instruments 
is likely to be needed. 

There is a growing recognition of the need to 
adopt a system of environmental accounting and to 
appraise the value of natural resources but no 
significant practica! progress has been made. Mexico 
is the only country in the region to use a 'satellite 
environmental accounting system' - a second 
accounting system which complements conventional 
economic accounting which captures changes in 
natural resources. A panel charged with making 
progress towards an environmental accounting system 
has recently been established in Brazil. In Chile, trials 
with satellite accounts far the farestry, mining and 

Cleaner procluct1c11 1n Cll1le 

Ct11le', croa ,er P1()(!1JctlO.n Pollcy óating '•:':lm S;lf,tel'llllei' 1997, m1 CJesIgnc4 t>, 
!he M1n1~try Econ~ to encou ge comneuov,ty ,md gOOd ll1tv11c111menta 
mana11~m1!t1l il1 s1ness, up¡xir. •11v11onr1 enlal 01went,vl! ,ii.;jioq~ ,ar1d oeuelop 
creaner proct1.1r;t1on ::,.<ocesses. trie udm¡.; a !!'01'1! ei1Ic1ent "~ o ene,g¡ aM .o;ate1 
Thr , 10!1 orogrammP tr,r 199 / • ,)/1!)(, \'leslgneo to· 

• ¡:,,omote ·je-;iner proau1:t1on tnrougn tecnno1og1 transler, open u nmrkets lar 
te~h111\loglcdl nP.IViW ano fosrer •l!lle,u~ and deuelcipn1enh 

• oron'klle ooperstlo1 llreugr voI111I1Ary mog111;nm11s 

• strl!flgtllen tl'le countr recnnoIogIca nt. I11tcnTiatton ,nfrastnJr.türe 

• strenglhen mana¡em!!llt and CClGlrdination in cteaner productton, and ínte¡rate 
cteaner production wltfl other natlonat programmes; 

• encourage regulatory and enforcement agencies to distrlbute cleaner 
production information, particularly to small and medium-size enterprises. 

The plan is being implemented through existing machinery and funds such as the 
Metropolitan Region Prevention and Decontamination Plan, which includes rules to 
improve fue! composition, distribution and storage, and a tax to encourage the use 
of cleaner sources of energy. The new policy will be coordinated with other plans, 
such as !he Energy Efficiency Plan of 1992 and the Frame Agreement of 1997 to 
optimize energy management by small and medium-size enterprises. Funds will 
include the National Environmental Commission's Technological Conversion 
Subsidy, set up for conversion of refrigeration and plastic foam manufacturing 
equipment to non-ozone depleting substances, which has an endowment of US$5 
million for 1997-2000, and the 1992 Technological lnnovation Programme. 

Source: Chile Ministerio de Economía 1998 

fishing sectors are continuing (Aguilar 1996). The 
concept of environmental accounting has not been 
dropped entirely but governments that are committed 
to strict free market policies, especially in South 
America, often question the usefulness of a too! that 
requires a substantial investment in resources and 
infarmation (Sejenovich and Panario 1996). 

Industry and new lcchnolugies 

Economic globalization and the development of 
markets sensitive to environmental issues are creating 
pressures to improve the environmental quality of 
products and promote clean industrial processes. 
Environmental demands are seen as challenges rather 
than limitations. Producers in Argentina, Brazil and 
Mexico are vigorously adapting productive processes 
to ISO 14 000 as a means of demonstrating compliance 
with international norms. In sorne countries, the lead 
has been taken by the most competitive sectors. In 
Chile, environmental and sectoral public agencies are 
seeking to transfarm the nation's productive structure 
through a series of economic incentives (see box on 
the left). 

In other countries, sorne progress has been made 
as a result of voluntary agreements, far example with 
coffee entrepreneurs in Costa Rica and the programme 
of alcohol addition to gasoline in Brazil, demonstrating 
that strict regulation of resource use may not be the 
most efficient way of fastering technological change. 

Research and technological development initiatives 
cover agriculture (genetic engineering), fisheries, 
farestry, waste management and the pharmaceutical 
sector (taking advantage of biological diversity to 
manufacture medicinal products). New methods of 
exploiting biotechnology and genetic engineering, new 
machinery, computerized drip irrigation and 
radioactive isotopes are gradually being introduced in 
areas where intensive agriculture is practised. 

Sorne developments in the Caribbean are 
summarized in the box on page 289. 

Financing environmental action 

In most countries, the environmental sector is 
subsidized mainly by government funds, with 
resources coming from national budgets, donations, 
grants, transferable compensatory certificates, fees, 
loans, contribution legacies, fines, indemnification, 
auction sales of confiscated products and other 

. 



resources determined by legislation (IDB 1996). 
In recent years there has also been important support 
from international aid and bilateral technical 
cooperation programmes, aimed mainly at setting up 
and strengthening environmental institutions. 

The creation of special funds is a recent 
development. An initiative contained in ALIDES seeks 
to establish a Central American Fund for Environment 
and Development that would fill the funding gap in 
national and regional conservation projects. Similar 
initiatives of this kind in South America are 
Colombia's National Fund for the Environment, the 
Amazon Fund and ECOFONDO, which works with 
NGOs. Brazil has a National Environmental Fund, 
created in 1989 to finance projects related to the 
sustainable use of natural resources and the 
management and improvement of environmental 
quality; government agencies and environmental 
NGOs can request funds for activities that meet 
environmental policy aims. Sorne countries are also 
creating specific funds to finance forestry activities, 
offering better interest conditions than the financia! 
market (Acuña and Orozco 1997). 

There are other funding initiatives, such as those 
that take advantage of the restructuring of bilateral 
debts with the United States (Fund for the Americas), 
with examples in Argentina, Bolivia, Brazil, Chile, 
Costa Rica, Ecuador and Uruguay (CEPAL/PNUMA 
1997, IDB 1996); these are oriented particularly to 
NGOs. Other initiatives relate to specific 
environmental issues. Examples include: 

• Bolivia's National Environmental Fund (FONAMA) 
established in 1990, which aims to capture and 
manage funds oriented towards biodiversity; 

• Paraguay's Protected Wilderness Areas, Wildlife 
and Forest Fund; 

• Chile's Environmental Protection Fund; 
• Brazil's Federal Fund for Forest Replacement, 

supported since 1973 by payments for the 
exploitation of forest resources; and 

• the Rain Forest Trust Fund administered by the 
World Bank. 

Brazil 's National Environment Programme, with 70 
per cent financing from the World Bank, was set up to 
strengthen environmental bodies, implement the 
National System of Conservation Units, protect 
endangered ecosystems and help reconcile economic 
interests with environmental protection. 
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Cleaner product1on 111 the Canbbean 

The adoptlQn of clear:ier technotogfes was initlaled in the eafly 1990s. Severa! 
countries, lncfüdiog Jamaica, Trímdad al)(! Tobago, and Guyana. llave undertaken 
clean technotogy nltlatives th1ough publlc and prlvate sector partne1Sh1ps, with 
research contributions from majar universities. 

The sectors covered include agriculture, tourism and mining. Far example, 
JAMALCO, a joint venture between the Government of Jamaica and Alcoa Minerals 
of Jamaica Lid., has pioneered two types of bauxite residue disposal technology. 

Cleaner energy technologles are being prometed in a numbel of countries 
lncluding Barbados, Cuba, Dominica. Jamaica and St l.lic,a, in lile orm of energy 
efficiency and alternative energy sources lncluding solar, liydroelectric, blomass and 
biogas. Wlnd energy is being exploited In Curacao, Jamaica and Barbados. Since 
1993, Curacao has been operatlng a 3-MW wind larm, while Jamaica plans to 
install an 18-20 MW wind farm by 2000. The first 0cean Thermal Energy 
Conversion plant, which uses heat energy from warm surface areas to generate 
power, has been constructed in Cuba, followed by the development of a 2-MW 
demonstration plan! in Jamaica. Biomass has been used as an energy source in 
the sugar cane industry in Cuba. 

Source: UNEP/UWICED/EU 1999 

Puhlic participation 

Public participation has grown over the past few 
years, mainly in tune with a greater public awareness 
of threats to the quality of life and with the restoration 
of democracy in sorne countries. In most countries, 
however, institutional and legal participation is 
restricted to a few areas, such as EIA procedures, 
where public hearings are part of a formal process. 
Bolivia's Popular Participation Law grants important 
rights and roles to ali citizens, unions and community 
organizations, the most important role being the watch 
kept by Vigilant Committees on the use of public 
funds by municipalities. In contrast, in Argentina 
environmental rule-making at the national leve! <loes 
not require formal consultative mechanisms; however, 
newly-created sectoral regulatory entities (electricity, 
natural gas and water) have institutionalized 
mechanisms for consultation on draft regulations or 
permits, and public hearings are called regularly as 
part of theír decision-making processes (IDB 1996). In 
Chile, Supreme Court rulings have backed 
environmental groups that object to projects promoted 
by the government, thus creating important legal 
precedents (IDB 1996). Environment-related 
controversies in Argentina, particularly at the 
provincial leve!, have also confirmed the validity of 
resorting to the courts (IDB 1996). 

Citizens' participation has also materialized in a 
more direct way through formal representation of 
individual and bodies with environmental interests on 
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lnter-Amer1r.,u1 Strate~:1• fo, P11bl1c Partrc1pat1on 

n1e Pian o' Actlo~ 01 he Sl!ctlno Stlmmit the ArmrríCilS in Sanllago, Chile 1998, 
caU~ for dialogue and partnerst11p IJelweer the oublrc Sl!Cto• llnd rvt1 w.rety and 
~ntrusts ttw 01g_anlzatlot1 o mancan tates IOAS wlln flncouragm11 suoporl 
among govemments and civil society and promotlng approprlate programmes to 
carry out this initlative. 

OAS in ,ompliance \IJill. lhe Bolivia sumnllt Qf l~ll AmarfCclS 11996) nldndllle ,r;. 
formufahng !he lnler-Amerman Strategy ior PutJIJc Pan1clpa1lon tfSPl lo ldenlifv 
mechanlsms iot secur1ng trnnsparent accountable and effective part1a1patro11 oy 
1ndiv1duals. CIVI soc1ety and govemments. ¡¡lid promóling patilclpatory ílec s1on
maklng '" environmental aM susta1nabte devetoprnent issues. Thutrategy is trerng 
tormulaled by conducttng c1emo11slratl~r, •.Hudl11$, analys111g ralávant legal ano 
institutional frameworks and mechanisms, sharing information and experience, and 
eslablishing a basis for long-lerm financia! support for public-private alliances. The 
work is being supported by the Global Environmenl Facility in collaboration with 
UNEP, DAS, USAID, UNESCO, IDB, and other donors and institutions. Severa! 
consultations and rneetings have been held and technical sludles are being 
conducled to review lessons learned and identify best praclices for public 
participation mechanisms. The first draft of lhe ISP is available on the Internet at 
http://www. ispnet.orgislrategy. htm. 

Source: ISP 1998 

numerous councils. In Mexico, for example, these 
councils include the National and Regional Consultative 
Councils for Sustainable Development, Basin Councils, 
the Consultative Council on Environmental 
Normalisation, Metropolitan Areas Councils on Air 
Quality Management, the National Council on Protected 
Wilderness Areas and the National Technical 
Consultative Councils on Forestry and Soil 
Rehabilitation and Conservation (Chacón 1997). 

Bolivia's Council on Sustainable Development 
(created in 1996) has a consultative role and includes 
representatives of government, NGOs, the prívate 
sector, the press, the academic sector, indigenous 
people and trade unions. The National Council of 
Environment in Brazil and CONAMA's Consultative 
Council in Chile advise their governments on the 
policy-making process at national and regional leve!. 

Citizens' demands for broader and insliluliunalized 
legal participatory channels are expected to increase. 
Decentralized actions to deal with environmental 
conflicts locally or at the provincial leve! may offer an 
effective way of channelling public participation. 

At recent regional summits, governments have 
recognized that the strong engagement of civil society 
in decision-making is iundamental for enhancing 
democracy, promoting sustainable development, 
achieving economic integration and free trade, 
improving the lives of people, and conserving the 
natural environment for future generations. In the 
areas of sustainable development; the 1996 

Declaration of Santa Cruz de la Sierra specifically 
endorses this principie, and commits the signatories to 
supporting and encouraging broad participation by civil 
society in designing, implementing, and evaluating 
policies and programmes. The Bolivia Summit Plan of 
Action entrusted the Organization of American States 
with the formulation of a strategy to promote public 
participation in decision-making for sustainable 
development (see box left). 

Sorne public participation initiatives in the 
Caribbean are described in the box below. 

Em·ironmL·ntal informal ion 
ami 1,:dul'atio11 

The information generally available on environmental 
issues has increased, particularly since the Rio 
Conference. Programmes to develop information 
systems and data management in support of 
environmental policies have been created in severa! 
countries but their impact on decision-making cannot 
yet be assessed because they are still at an early 
phase. In Chile, for example, a National System of 
Environmental Information was launched in 1994, 
based on a decentralized, low-maintenance, open and 
flexible platform. It has a pilot web site with 

Pt:IJlrc rari1,: 1pat1011 1n ,t,at1ve'. 

1n tl1c CJrrblH!cJll 

In man caribbea11 countries, the changad perception of the 
rote ri civil society in achlavlng the obJectlves of the Earth 
Summit has resultad in close coUaboration between 
governments, NGOs, community organizations and the 
private sector in settlng standards and preparing 
environmental policies and action plans. In sorne countries, 
this collaboration is formalized in rnoves to decentralize 
govemance to the community level. 

NGOs have rnade significan! contributions in the creation 
and management of protected areas such as the Kingshill 
Forest Reserve in SI Vincent and the Grenadínes, !he 
Montego Bay Marine Park in Jamaica, and in Trinidad and 
Tobago where concerned individuals and NGOs, with 
government support, introduced a 'co-management' 
arrangement entrusling responsibility for the management of 
beaches where turtles nest to villagers. 

Public participation is also becorning institutionalized 
through legislalive requirements. SI Lucia , for example, has 
included special provisions for public participation in 
amendments to its National Trust Act and the St Lucia 
National Trust, along with the Caribbean Natural Resources 
lnstitute, is spearheading nation-wide participation in 
protected area management. 

Source: UNEP/UWICED/EU 1999 



information organized in environmental modules and 
topics (CHIPER 1999). lnformation policies have 
concentrated mainly on natural resources, with little 
information on the dynamics of ecosystems. 

The most common problem in collecting and 
organizing environmental information is the 
incompatibility of data between different agencies and 
different countries. Sorne attempts have been made in 
Brazil since 1984 to maintain a National 
Environmental Information System, despite the 
difficulties of coordinating federal and state 
environmental agencies. A National Information 
Centre connected with national and international 
scientific organizations is being built and its 
implementation has begun (IDB 1996). 

In severa! countries, there are different information 
systems working on specific aspects, managed by 
sectoral institutions, such as the Information System of 
Protected Areas of the National Office for Biodiversity 
Conservation in Bolivia. On a sub-regional leve!, in 
Central America, the UNDP Programme of Sustainable 
Development Networks (SDN) began in Honduras in 
1994, with the aim of improving mechanisms for 
processing and exchanging information in support of 
sustainable development, involving the government 
and ali actors of civil society at a national and regional 
leve! (SDN 1998). In Bolivia, the Council on 
Sustainable Development disseminates regular reports 
(Bolivia 1996 and 1997). The box on the right 
describes progress in the Caribbean. 

Consciousness-raising activities include an 
increasing number of major educational campaigns on 
saving natural resources and reducing waste 
generation, and publicity campaigns aimed at 
promoting recycling and consumption of non-polluting 
products. In Argentina, legal initiatives empowering 
the National Secretary of Natural Resources and 
Human Environment to publish a list of violators of 
environmental regulations are causing negative 
publicity for the offending industries. In Chile and 
Uruguay, eco-labelling has been introduced for 
products not containing ozone-depleting substances. 

Formal educational institutions have made 
progress at the technical and higher education levels 
thanks to the establishment of specialized post
graduate programmes, especially in Colombia, Brazil 
and Mexico. Bolivia has a specific law that creates a 
Ministry of Education and Culture as well as a 
National Secretariat and Departmental Councils, which 
are responsible for defining policies and strategies to 
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plan and develop formal and informal environmental 
education in coordination with other public and private 
institutions, while the Ministry also contributes at 
national leve! to promoting seminars and short 
courses (IDB 1996). Sorne institutions devoted to 
technical and scientific research have added • 
environmental issues to their programmes, responding 
to the incípient demand of the private sector, and the 
establishment of prívate uníversítíes is encouraging 
emerging subjects such as the environment. 

Modest progress is being made at the elementary 
and secondary levels of formal education, where sorne 
environment-related courses and programmes are 
beíng offered on an experimental basis. In Peru, for 
instance, sorne progress has been made through the 
development of a strategy on education for sustainable 
development and by changing the educational system 
at the currículum leve!, extendíng the scope of 
'natural scíences' to 'sciences and envíronment'. 

Social policies 

Social policies have a major impact on environmental 
issues in the region. The needs of the very poor, who 
have to struggle to survive with virtually no education 
or environmental awareness, contribute substantially 
to the degradation of the environment. 

In most countríes, environmental management is 
dissociated from social policies - hence the 
controversies unleashed by projects that are 
detrimental to the environment but are nevertheless 

lntorrnation init1atives in the Caribbean 

Environmental information is increasingly being used in decision-making for 
sustainable development in Caribbean countries. Govemment policy is to establish 
environmental management institutions that are also responsible far information 
management. Jamaica, Trinidad and Tobago, and Guyana have established 
institutions that will also be responsible far the development of National 
Environmental lnformation Systems. 

NGOs are increasingly involved in data collection, public education and capacity 
building. The Caribbean Conservation Association in Barbados runs an information 
management programme and participates in information dissemination and public 
education. The Guyana Environmental Management Conservation Organization 
conducts ecological research and, in St Lucia, the National Trust is moving from 
the collection of scientific data to the incorporation of these data into a 
management system for its National Parks. Regional networks for information 
exchange include the Fisheries Newsnet of CARICOM, Caribbean Community. 
Others such as AMBIONET, CARISPLAN, CEIS, INFONET, and UNEPNet focus on 
the creation and maintenance of regional databases on socio-economic and 
environmental data and information. 

Source: UNEP/UWICED/EU 1999 
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considered valuable because of the employment they 
generate. Another example is housing programmes 
that fue! urban growth and discourage better use of 
existing urban areas. Inequality persists as a result of 
practices and regulatory measures that benefit the 
industrial sector or high-income social groups which 
ignore environmental deterioration and its impact on 
their quality of life. 

The challenge posed by sustainable development 
clearly goes beyond the boundaries of environmental 
quality. It also relates to social factors that are highly 
critica! for development. For instance, high population 
growth, inadequate food supply, polluting energy 
sources and threats to ecosystems ali have a critica! 
impact on poverty and inequity in urban and rural 
areas alike. In practice, social and environmental 
policies barely relate to one other. Populations are 
confronted by serious gaps in terms of basic social 
needs, particularly in the less developed countries. 
Programmes devised to fight poverty and especially 
extreme poverty are usually unrelated to 
environmental policies and no effective actions have 
yet been undertaken to complement those two policy 
areas to their mutual benefit. Along with the 
imperative of overcoming poverty, the lack of 
consistent and consolidated environmental policies is 
one of the main challenges for the future. 

Conclusiorn, 

During the past decade, there has been a strong 
increase in concern for environmental issues. Almost 
ali countries have created environmental institutions 
and developed new environmental laws and 
regulations. While it is too early to judge the 
effectiveness of the measures that have been taken, 
preliminary analyses indicate that environmental 
management continues to concentrate on sectoral 
perspectives, without coherent and explicit integration 
with economic and social strategies. The lack of 
financing, technology, personnel and training and, in 
sorne cases, overly large and complex legal 
frameworks are the most common problems. 

The leve! of ratification and adoption of global and 
regional MEAs is high. While the impact of MEAs on 
the environment is difficult to assess, they have 
succeeded in raising awareness of environmental 

matters among decision-makers and the public. This, 
however, has seldom led to the prioritization of 
environmental issues in the political agenda or 
national budgets. Policy action should focus on 
overcoming the numerous barriers that exist to the 
successful implementation of MEAs. These include: 

• lack of funding; 
• the need to transfer appropriate technology to 

implement MEAs; 
• lack of national legislation to enforce obligations; 
• lack of institutions to implement MEAs; and 
• poor or non-existent systems to monitor MEAs. 

Priorities for policy action in key sectors are: 

Forests and land use 
• halting forest and land degradation; 
• implementing and enforcing national land-use 

planning policies; 
• developing and implementing economic 

instruments to promote the sustainable 
management of forest resources and agriculture, 
especially in fragile ecosystems; 

• developing and implementing legal instruments to 
overcome land tenure problems and thus reduce 
pressure on forest and soil resources. 

The urban environment 
• establish economic incentives for the introduction 

of de;in t.er.hnologies, esper.i;illy for small anrl 

medium-sized industries; 
• enforce urban planning to avoid further 

uncontrolled expansion of cities, develop more 
efficient public transport and discourage the use of 
the private car; 

• establísh economic instruments to reduce the 
generation of waste from domestic and industrial 
sources, and improve sanitation infrastructure; and 

• develop education/information strategies to 
promote sustainable consumption patterns. 

The coastal and marine environment 
develop and implement coastal zoning to reduce 
pressure on coastal areas from intensive land use 
(from tourism, aqu;iculture, artisanal fisheries, and 
other industries). 
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N orth America 
KEY FACTS 

• North Amertca has ploneered envlronmental pollcy 
development, lirst lhrough command-and-control measures, 
and tater through voluntary and markel-based approaches. 

• The United States and Ganada are among the most 
active countries in developing and complying with global 
MEAs. 

• The lmportance of the North American Agreement on 
Envlronmental Gooperation may go bf!yond the region since 
successes and failures in dealing with cross-border 
environmental impacts, !he migration of industries seeking 
cheaper labour and more perrnlssive environmental 
standards, and the sale of products with high environmental 
risks can serve as importan! examples far the entire global 
community. 

• The goal of the Accelerated Reduction/Elimination of 
Toxics (ARET) programme in Ganada is to reduce the 
emission of persisten!, bio-accumulative and toxic 
substances by 90 per cent, and the emission of all other 
toxic substances by 50 per cent, by the year 2000. 

• The tradeable permits system in the United States far 
sulphur dioxide could save as much as US$3 000 million a 
year compared with a traditional command-and-control 
approach. 

• Erosion reduction credited to the Conservation Reserve 
Program in the United States may be as high as 630 million 
tonnes of soil annually, ar 42. 75 tonnes/hectare/year. 

• Sorne provinces in Canada provide funding far citizens 
making legal interventions on issues of public concern. 

• Providlng lnformation to the public has been a powerful 
incentive lor encouraging action by industry to improve the 
managernent of toxic chemicals through reduced use and 
decreases in releases and transfers. 

Thl' policy background 

The United States and Canada have extensive 
experience with environmental policies. Not ali have 
been successful but, compared with most other 
countries, many have been. The region also has a well
developed set of institutions for implementing 
environmental policies. Finding a pattern that defines 
the success or failure of policy initiativeR is 
challenging, given the multiplicity and complexity of 
environmental issues. There is a common thread, 
however, indicating that the successful policies are 
those based on approaching issues in their full socio
economic and ecological context, and understanding 
their dynamic changes over time, their interactions 
across geographic regions, and their importance to a 
variety of stakeholders, from communities through 
government to business. Since GE0-1 reported on 
comprehensive management and creative partnerships 
in environmental policy-making in the region, interest 
in ecosystem management, stakeholder participation 
and consultative processes has been increasing, with 
sustainable development as an overriding objective. 
This is perhaps most evident in areas such as regional 
fisheries and climate where earlier policy measures 
failed to bring the expected results. 

Discussion of Mexico in this section is limited to 
cross-border issues such as conservation of 
biodiversity and migratory species, transportation 
management, watershed management, air pollution 



and the North American Free Trade Agreement. For 
other issues, Mexico is included under Latin America 
and the Caribbean. 

During most of this century, government 
regulation was the strategy of choice to <leal with 
environmental concerns. Since the early 1990s, the 
growing need for cost-effectiveness, voluntary action, 
flexibility and consensus-building has led to a shift 
from command-and-control regulation towards a mixed 
set of policies, with an increasingly important role for 
market-based mechanisms, public-private partnerships 
and voluntary initiatives. When combined with 
essential regulatory measures, these mechanisms are 
compatible with the overall framework of sustainable 
development. 

The concept of sustainable development, now 
widely recognized by government agencies, has 
helped to extend the debate about environmental 
issues beyond environmental agencies and interest 
groups. Fara such as the national, provincial and 
community round tables on the economy and 
environment in Canada, and the President's Council 
for Sustainable Development (PCSD) in the United 
States, have provided good opportunities to examine 
environment and development issues. They have also 
created an opportunity for dialogue between the public 
and private sectors and civil society. Sustainable 
development principies are being translated into 
sector-specific initiatives to create tangible objectives, 
targets and strategies for government agencies and 
private corporations. However, by the second half of 
the 1990s sorne of these organizations, including many 
provincial round tables in Canada, had disbanded as a 
result of either weak political support or unreasonable 
expectations that they would find quick and easy 
solutions to sustainable development issues. 

A number of majar changes have affected 
environmental policy-making in the 1990s. 

• The business community increasingly accepts the 
need for environmental protection, and calls for 
policy changes that would make reaching 
environmental objectives more efficient and 
reward innovators. Environmental management 
standards, such as ISO 14 000 and the CERES 
Principies, are accepted by many corporations. 

• As part of overall government efforts to reduce 
financia! deficits, environmental departments in 
Canada are experiencing steep budget cuts. This 
has significantly reduced the capacity of thése 
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agencies to fulfil their mandates and meet their 
responsibilities. 

• The costs of environmental protection and the 
struggle to reduce government budget deficits has 
highlighted the issue of accountability and cost
effectiveness, leading to a search for alternative 
policy instruments. 

• Particularly in the United States, federal officials 
are being increasingly used as facilitators to find 
the most effective and efficient solutions. 
Environmental policy instruments are increasingly 
developed in consultation with the public and the 
business community. 

• Participation by NGOs and community residents is 
increasingly viewed as a valuable part of any 
environmental protection programme. 

Perhaps the most significant regional policy initiative 
has been the North American Free Trade Agreement 
(NAFTA) between Canada, Mexico and the United 
States. NAFTA is designed primarily to liberalize 
trade among the parties and, along with the 
environmental and labour side agreements, the North 
American Agreement on Environmental Cooperation 
(NAAEC) and the North American Agreement on 
Labor Cooperation (NAALC), to regulate economic, 
environmental and labour cooperation. The 
environmental impacts of NAFTA are yet to be 
understood. The potential for relocation of polluting 
industries to regions with more lenient environmental 
standards and enforcement, the increase in the 
intensity of agricultura! production and its impact on 
land resources, and the impact of increased 
transportation are sorne of the trade-environment 
problems that the agreements are intended to help 
resolve. 

The environmental policy scene is changing in 
response to changing conditions and social 
expectations. In Canada most of the emphasis is on 
regulatory reform, federal/provincial policy 
harmonization and voluntary initiatives. In the United 
States, the need for new types of environmental policy 
has increased and the country is moving faster and 
further on market-based policies. Examples include 
the use of tax incentives to phase out ozone-depleting 
substances, the use of tradeable emissions permits to 
help reduce the costs of air pollution controls, the 
requirement that corporations disclose to the public 
their releases of toxic and hazardous pollutants, 
government-initiated challenge programmes and 
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voluntary action of corporations to reduce pollution, 
agricultura! subsidy reforrn to create incentives for 
farrners to take highly erodible cropland out of 
production, and increased ernphasis on performance 
reporting. 

'.\ilE.-\s ami 11011-binding in:-,lruments 

Global MEAs 
The United States and Canada have been arnong the 
rnost active countries in developing and cornplying 
with global MEAs. The requirernents of many of the 
conventions are built into federal, state and provincial 
legislation. In severa! cases, awareness of 
environmental issues, legislation, and national and 
bilateral policies preceded the ratification of particular 
MEAs. 

Neither Canada nor the United States has put into 
place any additional regulations specifically aimed at 
implementing the UNFCCC. Instead, they have relied 
on voluntary measures which so far appear insufficient 
to fulfil the UNFCCC goal of stabilizing emissions at 
1990 levels by the year 2000. These measures are 
described in detail in the next section, 'Voluntary 
action', on page 301. While there is no dedicated 
legislation to address the UNFCCC in the United States, 
sufficient legal authority does exist to regulate 
ernissions from sources such as cars and power plants 
under national environmental statutes such as the Clean 
Air Act and constitutional clauses on commerce and 
taxation. 

MEA implementation and compliance are of critica! 

CBD 
(174) 

CITES 
(145) 

CMS 
(56) 

l) 

Basel 
(121) 

Ozone 
(168) 

Key: percentage of countries 
party to a convention 

0-25% 25-50% 50-75% 75-100% 

Notes: 

importance. The region is a leading economic 
powerhouse, with the highest per capita rates of 
material production and consumption in the world. As 
a result there has been a rapid and extensive loss or 
transformation of native ecosystems and intensive use 
of natural resources. In per capita terms, the United 
States and Canada are also among the most intensive 
users of the global environmental commons such as 
the atmosphere and oceans. Compliance with MEAs 
without sacrificing quality of life is a majar long-terrn 
challenge for North Arnerica and one that has the 
potential to set a powerful example to other countries. 

Monitoring and reporting are essential to ensure 
the accountability and effectiveness of MEAs. 
Compliance is highest where the agreements include 
clear targets, performance measures and reporting 
mechanisms. While both Canada and the United States 
report as required to the conferences of the parties of 
the treaties that they have ratified, the public picture 
of compliance at the overall national leve! is 
sometimes unclear. 

NGOs play an important role in monitoring 
compliance and issue ratings on overall performance 
in sorne key areas. For example, the Worldwide Fund 
for Nature monitors the progress of biodiversity 
conservation efforts through its Endangered Spaces 
Programrne, by keeping representative sarnples of 
Canada's marine and terrestrial eco-regions under 
protection and assigning grades to provinces based on 
their performance (World Wildlife Fund 1998). 

Involvement in global MEAs is high, although 
there are severa! such as CMS that await ratification 

UNFCCC 
(176) 

CCD 
(144) 

Ramsar 
(114) 

Heritage 
(156) 

UNCLOS 
(130) 

l. Numbers in brackets below the abbreviated names of the conventions are the total number of parties to that convention 
2. The number in brackets alter the name of the region is the number of sovereign countries in the region 
3. 0nly sovereign countries are counted. Territories of other countries and groups of countries are not considered in this table 
4. The absolute number of countries that are parties to each convention in the region are shown in the coloured boxes 
5. Parties to a convention are states that have ratified, acceded or accepted the convention. A signatory is not considered a party to a 

convention until the convention has also been ratified 



(see figure left). In sorne cases - for example, 
Canada's role in shaping the CMS - the region took a 
leading role in negotiations and made a majar 
contribution to shaping specific agreements. Since in 
most cases national and regional agreements preceded 
MEAs, a lack of ratification <loes not necessarily mean 
that the issue is not on the political agenda. 

In Canada the ratification of MEAs by the national 
government may require implementing legislation by 
provinces. This has important implications for 
negotiations, the political consensus necessary to 
implement conventions, and evaluation of compliance 
on the national leve!. For example, in preparing for the 
ratification of the Kyoto Protocol and the drafting of 
detailed implementation strategies, provinces have 
agreed that no region should be asked to bear an 
unreasonable burden as Canada seeks to reduce its 

lmplementat1on of CITES 

CITES monitors and controls the intemational trade of more 
than 30 000 species of animals and plants. The control of 
illegal trade is enforced in the Uniled States through 
measures that include interception at border entries, spot
checks of wildlife-related businesses, monitoring of hunting, 
and prosecution under criminal law. For example, recent 
cases in the United States involved the prosecution of a 
smuggling ring dealing wíth neo-tropical parrots, and the 
fíning of a West Coas! fishing company far fals ifyíng fishing 
licences to hide excessive catches. In addition to a 
US$100 000 fine, the company was required to make an 
announcement on television urging others to comply wíth the 
law. 

During 1995-96, Environment Ganada conducted more 
than 3 000 inspections and more than 200 investigations 
into claims of illegal wildlife trafficking. Offenders tace 
penalties of up to CAN$150 000 far individuals or up to 
CAN$300 000 far corporations if found to be guilty of 
íllegally importing or exporting or simply possessing 
endangered species or products made from them 
(Environment Ganada 1996). 

greenhouse gas emissions. Without appropriate 
assurances and consensus, provinces can delay 
national ratification or make it more difficult. 

Both countries apply a wide range of laws and 
policy measures to meet environmental objectives, 
whether or not they have ratified the related MEAs. 
In the United States implementing legislation is 
usually required to cover the obligations, unlike in 
many other countries where the MEA essentially 
takes on the status of legislation once it is adopted by 
the legislature. For instance, the Resource 
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Enforcement activities in Canada for endangered species 

1994-95 

1995-96 

inspections 

1 083 

3 369 

investigations 

93 

207 

prosecutions 

20* 

46* 

convictions 

43** 

17** 

* Sorne prosecutions are handled by other agencies and not reported to Environrnent Canada 
** lncludes sorne convictions obtained frorn prosecutions initiated in previous years 

Sou rce: CEC 1996 

Conservation and Recovery Act regulates hazardous 
wastes in the United States, even though the country 
is not yet party to the Base! Convention. Canada has 
ratified the Base! Convention, and implements it 
through the Export and Import of Hazardous Waste 
regulations of the Canada Environment Protection Act 
(CEPA). Commitments under CITES are met mainly 
through the Wild Animal and Plant Protection and 
Regulation of International and Inter-provincial Trade 
Act in Canada, while this is achieved through severa! 
separate regulations dealing with specific flora and 
fauna in the United States (see box left and table 
above). 

The legislation includes provisions for 
enforcement and penalties for non-compliance. 
In Canada, for example, offences are established in 
CEPA, which has an associated enforcement policy 
(CEPA 1998). In the United States, the general 
principies of enforcement are laid out in the Operating 
Principies for an Integrated EPA Enforcement and 
Compliance Assurance Program. Enforcement usually 
involves multi-agency task forces from environment, 
customs, agriculture, fisheries and other departments. 
Illegal activities, such as smuggling of ozone-depleting 
substances or endangered species, may lead to fines 
and/or prison sentences. 

Many organizations, including a strong and mature 
NGO community, the media and multi-stakeholder 
organizations, exert pressures to comply with MEAs. 
Canada has national networks in sorne areas, such as 
the Canadian Ramsar Network and other provincial 
and national organizations that <leal with Ramsar. Two 
of the most important regional coordinating bodies are 
the North American Wetlands Conservation Council 
and the North American Waterfowl Management Plan 
(NAWCC 1999). 

The Commission for Environmental Cooperation 
(CEC), established in 1994, is an important forum for 
regional dialogue on compliance. The annual reports of 
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Canada was the first industria1ízed country to sigo and ratify the Biodiversity 
Convention. Following ratification in 1992, Canada began to develop a Biodiversity 
Strategy to provide guidance for national implementation. Recognizing that 
successful implementation would require the effort ot Canadian society at large, the 
strategy was drafted by a Federal-Provincial-Territorial Working Group, in 
consultation with a Biodiversity Advisory Group made up of representatives of 
industry, the scientific community, conservation groups, academia and indigenous 
organizations. 

The development ot the strategy began with an assessment of what additional 
work was needed for ful! implementation of the Convention. The assessment 
revealed that many elements of a successful national response were in place but 
that in sorne cases it would be more effective to enhance current efforts rather than 
develop entirely new initiatives. 

The Canadian Biodiversity Strategy was published in 1995. lts main elements 
include a biodiversity vision, five goals and a series of mechanisms to help 
implementation. The five goals are: 

• conserve biodiversity and use biological resources in a sustainable manner; 

• improve understanding of ecosystems and increase resource management 
capability; 

• promete understanding of the need to conserve biodiversity and use biological 
resources in a sustainable manner; 

• maintain or develop incentives and legislation that support the conservation of 
biodiversity and the sustainable use ot biological resources; and 

• work with other countries to conserve biodiversity, use biological resources in a 
sustainable manner and share equitably the benefits that arise from the utilization 
ot genetic resources. 

lmplementation mechanisms include reporting by all jurisdictions on any plans or 
action to implement the strategy, coordination of national and international 
implementation efforts, encouragement of NGO participation, and reporting on the 
status of biodiversity. 

A 1998 report on the status ot compliance with the Convention (Comm1ssioner of 
tl1e Environment and Sustainable Development 1998) points out that although the 
Canadian Biodiversity Strategy was a good first step, its implementation has been 
slow and there are knowledge, capacity and resource gaps that need to be 
addressed to meet national commitments. Saine of !he key recornmendations 
include: develop biodiversity targets, identify the activities necessary to mee! !hose 
targets, assign responsibilities for activities, clarify tirnelines and provide a budget 
far these activities and the monitoring of biodiversity indicators. 

the CEC review measures that Parties to the NAAEC 
have undertaken to comply with their obligation under 
the agreement to enforce their domestic laws and 
regulations. These reviews include occasional 
discussion of the domestic enforcement measures 
each Party has undertaken in relation to selected 
MEAs (CEC 1996). At the national leve!, mosl 
conventions ratified by Canada and the Unitcd Statcs 
have offices that serve as national focal points and are 
responsible for reporting to the international 
convention secretariats. Canada's Commissioner of 
the Environment and Sustainable Development has, as 
part of his sustainable development mandate, chosen 
to report on the implementation of international 

environmental treaties. His office has begun a series 
of reports on MEA compliance with a report on the 
Montreal Protocol (Auditor General of Canada 1997). 
In the United Statcs, the Bureau of Oceans and 
International Environmental and Scientific Affairs of 
the State Department is the lead agency for foreign 
policy formulation and implementation in global 
environment, science and technology issues. 

Financing of MEAs is an issue to the extent that it 
affects the capacity of public agencies to help meet 
commitments. Changes are planned to increase 
flexibility in service delivery, decrease the overa!! 
costs of environmental protection, and promote 
subsidiarity by assigning responsibility for 
environmental measures to those - usually lower -
levels of government believed to be the most effective 
at implementation. 

It is not easy to assess the impact of ali global 
MEAs. Despite the leadership role that Canada and 
the United States have taken in negotiating sorne 
MEAs, there is insufficient information to evaluate 
fully the effectiveness of national efforts. 

For the Vienna Convention, results are 
demonstrable and can be clearly attributed to the 
Montreal Protocol. Canada was one of the first 
countries to ratify the Vienna Convention on the 
Protection of the Ozone Layer. Both Canada and the 
United States took active measures to reduce CFC 
emissions, facilitilt.e the intrnrh1r.tinn of <1lternatives, 
and enact and enforce legislation to meet and even 
exceed Convention limits. By 1996 the production of 
CFCs, halons and HCFCs and methyl bromide were ali 
below Montreal Protocol t<1rgets (UNEP Ozone 
Secretariat 1998). 

The situation is more complex with MEAs such as 
the CBD. Although North American environmental 
monitoring capacities are among the best in the world, 
how to measure biodiversity is an unresolved issue 
and there are significant data gaps. Tracking progress 
is difficult without clear indicators of success. In 
addition, many human activities and policies can 
influence biodiversity, including land-use changes, 
industrial development, consumption habits and 
recreation. lt is seldom pnssihle to separate the impact 
of an MEA from that of other policies. 

Regionéll MEAs 
For nearly a century, Canada and the United States 
have used bilateral agreements to protect the 
environrnent. The first was the Boundary Waters 



Treaty, signed in 1909, which was developed to 
provide a mechanism to help prevent and resolve 
disputes, primarily those concerning water quantity 
and quality along the boundary between Canada and 
the United States. The treaty created the International 
Joint Commission (IJC), an impartial binational 
organization which oversees the implementation of the 
Treaty. The Great Lakes Water Quality Agreement 
(GLWQA) was signed by both countries in 1972 and 
reaffirms the commitment of each country to restore 
and maintain the chemical, physical, and biological 
integrity of the Great Lakes basin ecosystem. The IJC 
monitors and assesses progress under the GLWQA 
and advises governments on matters related to the 
quality of the boundary waters of the Great Lakes 
system. The 1972 Agreement was revised in 1978 and 
amended by a Protocol in 1987. Among other things, 
the Protocol calls for the federal governments, as well 
as local, state, and provincial governments, to 
designate areas of high degradation in the Great Lakes 
region and cooperate in the formation and 
implementation of remedia! action plans. Officials also 
cooperate in inspection and enforcement actions. 

The United States and Canada also have a 1986 
accord on hazardous waste, the Canada-USA 
Agreement on the Transboundary Movement of 
Hazardous Waste. This accord requires each party to 
ensure that as far as possible their domestic 
environmental laws on hazardous waste are adequately 
enforced and to cooperate in monitoring 
transboundary movements of waste. The US 
Environmental Protection Agency (US EPA), for 
example, coordinates spot checks at the border with 
Environment Canada officials and customs officials 
(Fulton and Sperling 1996). 

The first major MEA between the United States 
and Mexico was the Treaty on the Utilization of 
Waters of the Colorado and Tijuana Rivers, and of the 
Rio Grande. This treaty extended the authority of the 
International Boundary and Water Commission, which 
has the authority to initiate water quality and 
conservation projects, to aspects of US-Mexico 
boundary waters. The Commission also monitors 
water quality and collects data. 

The 1983 Agreement on Cooperation for 
Protection and Improvement of the Environment in 
the Border Area, the La Paz Agreement, provides a 
more institutionalized framework for cooperation in 
the border area, defined as 100 kilometres on either 
side of the international boundary. Many businesses 
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and production plants, known as maqui/adoras, operate 
in the border area. The number of maqui/adoras has 
grown in the wake of NAFTA. Concern over the 
practices of maqui/adoras and their impact on the 
fragile border ecology is one of the factors that has led 
to periodic updates of the La Paz Agreement. Annexes 
to the Agreement address pollution accidents, 
hazardous waste transport, air pollution, and 
sanitation. For example, the Hazardous Waste 
Tracking System, known as HAZTRAKS, was 
developed as part of the La Paz regime. The system 
monitors waste movements across the border, 
matching information from both countries. Officials on 
both sides of the border also coordinate compliance 

Major regional MEAs 

Treaty Place and date 
of adoption 

Boundary Waters Treaty Washington DC 1909 

Migratory Bird Convention Washington DC 1916 

Convention on Nature Protection and Wildlife Preservation Washington DC 1940 
in the Western Hemisphere 

Treaty on the Utilization of Waters of the Colorado and 
Tijuana Rivers, and of the Ria Grande 

Convention far the Establishment of an lnter-American 
Tropical Tuna Commission 

Treaty Concerning the Diversion of the Niagara River 

The Great Lakes Water Quality Agreement 

Convention on Future Multilateral Cooperation in the 
North-West Atlantic Fisheries 

Agreement on Cooperati0n far Protection and 
lmprovement of the Environment in the Border Area (La 
Paz Agreement) 

The Canada-US Agreement on the Transboundary 
Movement of Hazardous Waste 

Agreement on !he Cooperative Management of the 
Porcupine Caribou Herd 

Canada-US Agreement on Arctic Cooperation 

Canada-Mexico Agreement on Environmental Cooperation 

The Canada-US Air Quality Accord 

Convention far !he Conservation of Anadromous Stocks in 
the North Pacific Ocean 

North American Agreement on Environmental Cooperation 
(NAAEC) 

US-Mexico Agreement conceriling !he Establishment of a 
Border Environment Cooperation Commission and a North 
American Development Bank (BECC-NADBank 
Agreement) 

Washington DC 1944 

Washington DC 1949 

Washington DC 1950 

Ottawa 1972/78/87 

Ottawa 1978 

La Paz 1983 

Ottawa 1986 

Ottawa 1987 

Ottawa 1988 

Mexico City 1990 

Ottawa 1991 

Moscow 1992 

Ottawa and 
Mexico City 1993 

1994 
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The Nsrth American Agreement on Envimnmental 
Cooí*-tn Ion (NAAEC} enterad il:lto force for ali three 
countries on 1 January 1994. In Cariada, three provinces -
Atberta, Manitoba and Quebec - have so far ratified the 
agreement. The agreement was negotiated on a 'paratlel 
track' with NAFTA and was designad to promote trilateral 
environmental cooperation and the effective enforcement of 
environmental laws in the context of trade tiberalization 
under NAFTA. 

NAAEC is unique in its broad mandate, its intention being 
to strengthen cooperation in the development and 
harmonization of environmental laws and standards, wlth 
emphasis on transparency and public participation. A 
trilateral Commission for Environmental Cooperation (CEC) 
includes a Council, its goveming body made up ot the 
federal environmental ministers ot the three countries, a 
Secretaria! in Montreal to provide technical and 
administrative help and information to the Council and 
committees, and a Joint Public Advisory Committee of 
citizens from the party countries. 

The parties to NAAEC are obliged to entorce their own 
domestic laws effectively, while seeking to raise 
environmental protection standards. This unusual emphasis 
on national standards stemmed from the unique context ot 
NAFTA. The inclusion ot Mexico in what had been a US
Canada free trade area raised the possibility that rnany firms 
would relocate production to Mexico so as to evade stricter 
US and Canadian environmental control Sorne 
environmental groups feared that this process could trigger a 
competitive 'race to the bottom' in which the NAFTA parties 
competed to attract businesses and jobs by having the 
lowest regulatory standards While Mexican environmentaI 
laws are strict, their irnplementation and enforcernent are 
relatively weak. The primary aims of the NAAEC were to 
ensurc that Mcxico and thc othcr NAFTA pnrtics cnforccd 
their laws, and that citizens and NGOs had the ability to 
raise awareness oí problems and initiate governmental 
actIons through submissions to the CEC. 

The CEC's general mandate includes regular publicatIon oi 
state ot the environment reports, development of 
environmental emergency preparedness measures, 
promotion of environmental education. furthering scientific 
researcl1 with respect to the envIronment, appropriate use of 
environmental Impact assessments, and promotion of the 
use of economic instruments in meeting environmental 
policy objectives. One of the core functions is to provide a 
forum for negotiated prevention and, where necessary, 
resolution of conflicts. The process far dispute settlement 
and prevention is expected to play an increasingly important 
role. 

Source: CEC l 999 

\Vorkshops vvith thc n,1aqui!adora plants (Fnlton anct 
Sperling 1996). The La Paz agreement ancl its 
protocols thus establish an extensive cooperative 
process between the United States and Mexico, aimecl 
at improving thc borcler environmenl ancl its 
rcsources. 

North American MEAs have often been precursors 
to aclclressing issues on a global scale. Examples 
inclucle the Great Lakes Water Quality Agreement, the 
Unitecl States-Canada Air Quality Agreement, the 
Migratory Bird Convention and the Canada-USA 
Agrcement on the Transboundary Movement of 
Hazardous Waste. 

The broaclest framework yet created for 
environmental cooperation between Canada. Mexico 
ancl thc Unitcd States is the North American 
Agreement on Environmental Cooperation (NAAEC) 
(see box left), The importance oí NAAEC may go 
beyond the region, since successes and failures in 
clealing with issues such as cross-border 
environmental impacts, the migration of industries 
seeking cheaper labour and more permissive 
environmental standards, and the sale of products with 
higher environmental risks can serve as important 
examples for the entire global community. 

The negotiation of NAFTA ancl NAAEC was a high 
profile event that received significant public attention. 
NAAEC contains provisions to ensure that 
environmental laws and regulations are well publicizecl 
and citizens have access to legal remedies in relation 
to environmental matters. Sµecifically, the agreernenl 
requires that the Parties make it possible for 
individual citizens to request the investigation of 
alleged violations and that public authorities respond 
to such requests. Twenty such submissions had been 
received by May 1999 (CEC 1999). Submissions have 
addressed such matters as new timber-related 
legislation in the United States and the construction of 
a dock for cruise ships near a fragile coral reef in the 
Mexican resort of Cozumel. The timber subrnission 
was cventually rejectecl on the grounds that NAFTA 
parties have the right to modify their environmental 
laws, though they must enforce the laws they do have. 
A n assertion that Cana da is failíng to enforce, with 
respect to certain hydropower projects in British 
Columbia, portions of its Fisheries Act designed to 
protect fish habitat was under investigation in mid-
1999. 

The CEC has the power to initiate Secretariat 
reports to Council. These can address any matter 
within the scopic of the CEC\ Annual Progrilm. Thesr
reports may not acldress any alleged failure by a party 
to enforce its environmental laws. One example of this 
kincl of document is a report concerning the death of 
large numbers of birds at the Silva reservoir in Mexico 
in 1994. The Secretariat is currently preparing a 



report on the use of groundwater in the San Pedro 
riparian area in Arizona. 

The first evaluation of NAAEC was prepared by an 
Independent Review Committee and released in ]une 
1998. The Committee commented that 'The citizen 
submission process is unique among international 
organizations, but is reflective of a trend toward 
increased citizen involvement in international 
mechanisms to address environmental issues. The 
purpose of the process is to provide sorne 350 million 
pairs of eyes to alert the Council of any "race to the 
bottom" through !ax environmental enforcement'. 

The review recommended the development of a 
medium-term, three-year programme that should 
focus on regional issues, build relationships between 
elements of different projects, promote sustainable 
development, trade and environment factors, exploit 
the comparative advantage of the CEC, and ensure 
appropriate resources for the mandatory work 
programme elements (CEC 1998). 

Volu11tar\' ací ion 

Voluntary policies and private sector initiatives, often 
in combination with civil society, are gaining in 
importance as policy tools. In Canada alone there are 
sorne 90 voluntary initiatives involving industry, 
including the Accelerated Reduction/Elimination of 
Toxics, the National Packaging Protocol, the North 
American Waterfowl Management Plan, the Majar 
Industrial Accidents Council of Canada and 
Responsible Care to ensure responsible management 
of chemical products and others (Industry Canada 
1998). 

This section deals first with reductions in 
greenhouse gas emissions, where voluntary initiatives 
have met with little success, and secondly with 
reductions of other forros of chemical pollution, where 
voluntary and non-regulatory actions have been 
successful. 

Reducing greenhouse gas emissions 
Until now, the primary policy approach to meeting the 
UNFCCC commitments in Canada and the United 
States to stabilize greenhouse gas emissions around 
1990 levels by the year 2000 has been to rely on 
voluntary efforts to increase energy efficiency or 
otherwise reduce emissions, although there have been 
no significant changes to the incentive system. In both 
countries, emissions have continued to increase and in 
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the year 2000 will significantly exceed 1990 levels. 
For example, Canada's Energy Outlook 1996-2020 
estimated that GHG emissions in 2000 would be 8.2 
per cent higher than in 1990 (Natural Resources 
Canada 1996). The efficiency improvements that have 
been achieved have been overwhelmed by economic 
growth and increased travel, both of which have 
increased demand for energy and consequently 
greenhouse gas emissions. 

Upon ratification, both Canada and the United 
States will have negotiated new, more stringent 
provisions under the Kyoto Protocol which would 
require more direct measures. Although the United 
States will not meet its 2000 commitment, it did have 
a strategy called the Climate Change Action Plan 
(CCAP) to initiate responses. CCAP included more 
than 50 federally-supported programmes, including 
incentives for voluntary measures. A range of new 
initiatives has been proposed since Kyoto. The new 
federal proposals consist of three main stages: 
immediate action to stimulate the development and 
use of technologies that can minimize the cost of 
meeting national emission reduction targets; options 
created through ongoing technology development, 
leading to detailed plans for establishing a domestic 
emission trading system; and implementation of the 
emission trading system. The plan, known as the 
Climate Change Technology Initiative, comes with a 
proposed budget of US$6 300 million to be spent on 
research and development and on tax credits for 
energy efficiency improvement. The research and 
development component is to fund research on 
buildings, industry, transportation and electricity. 
The tax credit programme will be used by the federal 
government to support the purchase of energy
efficient products such as vehicles, solar electricity 
and hot-water systems, energy-efficient new homes, 
and an extension of the wind and biomass tax credit 
(US EPA 1998a). 

The emphasis in the United States is thus on 
making the transition as free from economic 
disruption as possible through emission trading and 
technology development. In addition scientific 
research is being supported to reduce uncertainties in 
climate scenarios. The barriers to success are 
significant if North Americans continue to lead high
consumption, high-mobility lifestyles and the energy 
sector continues its attempts to maintain the status 
quo. As in other developed countries, much depends 
on what states, municipalities and civil society will do. 

() 
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There are many state and local initiatives that will 
contribute substantially to overall national 
performance (US EPA 1998b). 

At Kyoto, Canada negotiated to reduce its GHG 
emissions to 6 per cent below 1990 Ievels by 
2008-2012. Since emissions are actually growing 
rapidly, this translates into a reduction of 21-25 per 
cent (IISD 1998). Canada's strategy for meeting the 
Kyoto commitments builds on the lessons of the 1995 
National Action Program on Climate Change 
(NAPCC) which focused on mitigation, science and 
adaptation (Environment Canada 1995). Stakeholder 
participation involving federal and provincial 
government, industry and municipalities has been 

emlssions 

11.9 1 reduction in emissions 

23.3 4.6 

18.7 5 

13.7 4.5 

9.2 

1990 1995 1996 2000 
(projected) 

Source: ARET 1999 

identified as a key to implementation. At the federal 
level, responsibility for climate change policy is now 
shared mainly by Natural Resources Canada (for 
domestic implementation) and Environment Canada 
(for international commitments, outreach and 
education). A Federal Climate Change Secretariat has 
been established by the Cabinet to facilitate overall 
coordination. In April 1998, federal, provincial and 
territorial ministers of energy and environment 
agreed to move ahead on a process for developing a 
national implementation strategy on climate change, 
establishing credit for early action to reduce GHG 
emissions and strengthening voluntary action 
(Natural Resources Canada 1998). In June 1998, 
Canada launched the Greenhouse Gas Emission 
Trading Pilot (GERT) in British Columbia. its first 

project for GHG emission trading. The detailed 
strategy should be available by the year 2000. 

Pollution reduction 
Reduction in the production and release of a group of 
pollutants <loes not necessarily mean immediate 
declines in risk of exposure, and the effectiveness of 
these measures needs to be assessed in the context of 
contaminants in the environment and food, and 
impacts on humans and biota. Cross-border transport 
through the atmosphere, rivers and seas, and the 
persistence of sorne pollutants, can cause large lag 
times in achieving improvements, particularly in 'sink 
regions' such as Canada's Arctic (Environment Canada 
1998a). Regardless of such complexities, voluntary 
action is becoming one of the essential tools in the 
environmental policy toolbox. 

The US 33/50 Program is a US EPA voluntary 
pollution reduction initiative that targets 17 high-priority 
chemicals listed in the Toxics Release Inventory (TRI). 
The US EPA proposed to reduce releases and transfers 
of these chemicals by 33 per cent below the 1988 
baseline by 1992 and 50 per cent by 1995. The effort has 
been remarkably successful, enlisting the support of 
more than 6 000 facilities. Both goals were achieved a 
year ahead of time. By 1995, releases and transfers were 
55.6 per cent below and by 1996 60 per cent below the 
baseline (US EPA 1998c). The reductions were achieved 
through process/equipment change, waste recovery and 
recycling, chemical substitutions, modernization/ 
equipment upgrade and waste treatment (US EPA 
1998d). 

In Canada, the Accelerated Reduction/Elimination 
of Toxics (ARET) programme grew out of a proposal 
to the federal government by a coalition of leading 
business organizations and environmental groups to 
identify and then reduce or eliminate the use and 
emission of toxic substances. The goal of ARET is to 
reduce the emission of persistent, bio-accumulative 
and toxic substances by 90 per cent, and the emission 
of ali other toxic substances by 50 per cent (compared 
to the base year of 1988) by the year 2000 (see 
figure). ARET is based on a collaboration of 
stakeholders from industry, government and civil 
society that identifies and lists toxic substances, 
challenges the main producers to commit themselves 
publicly to their reduction or elimination and then turn 
commitments into action plans. ARET participants 
also agree to track and report progress in meeting 
emission targets. 



Chemical companies are increasingly realizing that 
pollution prevention can have 'win-win' outcomes, 
with the potential to reduce both pollution and costs. 
In sorne cases, pollution prevention is also built into 
legal settlements between regulators and companies. 
As part of a legal settlement with the US EPA, a 
DuPont facility in New Jersey agreed to implement 
pollution prevention programmes for 15 manufacturing 
processes. DuPont expects that waste from ali 15 
processes will be cut roughly in half. The total up
front investment is expected to be about US$6 million 
but the company anticipates annual savings of about 
US$15 million. 

Increased emphasis on voluntary initiatives 
means more flexibility in setting and meeting 
pollution reduction targets, and increased 
responsibility for the prívate sector in meeting 
overall environmental quality objectives. Given that 
most voluntary measures would in effect allow 
corporations to self-regulate, there is a need for a 
code of practice to ensure that emerging self
regulatory or voluntary mechanisms are able to 
deliver the expected results. In recognition of this 
challenge, the New Direction Group (NDG), a 
coalition of major Canadian corporations and 
environmental NGOs, published Criteria and 
principles far the use of voluntary or non-regulatory 
initiatives to achieve environmental policy objectives. 
The objective is to ensure the quality, effectiveness 
and credibility of voluntary or non-regulatory 
initiatives, realizing that public trust is essential for 
their acceptance and success (see box). They are 
intended to apply to voluntary or non-regulatory 
initiatives that are employed instead of, or to 
complement, regulation. These could include 
government-industry negotiated agreements, 
industry-community and industry-NGO agreements, 
challenge programmes and regulatory exemption 
programmes (New Directions Group 1997). 

Laws ami institutions 

The region has an extensive set of environmental Iaws 
and governmental institutions at all levels to enforce 
them. Compliance is relatively high. However, in sorne 
areas governments are now making changes in the 
legal and institutional framework for environmental 
protection and natural resource management, 
reviewing existing policies and introducing new ones. 
The clarification of responsibilities for environmental 
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Principies far the use of voluntc1ry 
or 11011-regulatory init1at1ves 

Credible and effective voiuntary and non-regulatory initiatives should: 

• be developed and implemented in a participatory manner that enables the 
interested and affected parties to contribute equitably; 

• be transparent in their design and operation; 

• be performance-based with specified goals, measurable objectives and 
miiestones; 

• clearly specify the rewards for good performance and the consequences of not 
meeting performance objectives; 

• encourage flexibility and innovation in meeting specified goals and objectives; 

• have prescribed monitoring and reporting requirements, including timetables; 

• include mechanisms for verifying the performance of ali participants; 

• encourage continual improvement of both participants and the programmes 
themselves. 

Source: New Directions Group 1997 

protection among various layers of government is 
particularly important. 

One of the most important regulatory reforms 
involves renewal of the Canadian Environment 
Protection Act (CEPA). Since 1988 CEPA has given the 
federal govemment powers to control the use of toxic 
substances, pollution from the use of fuels and nutrients, 
ocean dumping and Canadian sources of international air 
pollution. In 1994 the government began a review of the 
Act and in 1998 it introduced legislation to renew the 
CEPA to reflect the increased complexity of 
environmental problems, .advances in science and 
experience with existing regulatory policies. 

The revised Act emphasizes pollution prevention, 
and proposes a more efficient screening and 
assessment process to identify toxic substances, with 
deadlines for preventive or control actions. Users or 
producers of new substances will be required to 
demonstrate that the material will not pose an 
unacceptable risk to the environment or human 
health. It will provide increased powers to control the 
transboundary movement of hazardous waste, 
hazardous recyclable material and non-hazardous 
waste destined for final disposal. A precautionary 
approach for the disposal of wastes at sea reflects 
recent amendments to the 1972 London Convention 
on Ocean Dumping and a new authority is included to 
address Canadian sources of international water 
pollution. CEPA will also be used to set emission 
standards for new vehicles and other engines. New 
enforcement tools include the Environmental 
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Alternative Measures Program which allows for 
negotiated settlements for offenders without the need 
for a court case. Opportunities for public participation 
have been expanded, including a right to sue for 
damage to the environment if the government fails to 
enforce CEPA (Environment Canada 1998a). 

Harmonization of environmental protection 
responsibilities where federal and provincial 
governments share jurisdiction over the environment 
has been the top priority of Ministers of the federal 
government for sorne time. On 29 January 1998, 
Environment Ministers from ali Canadian jurisdictions, 
with the exception of Quebec, signed the Canada-wide 
Accord on Environmental Harmonization. The 
Ministers of Canada, nine provinces and the territories 
also signed sub-agreements dealing with 
environmental assessment, inspection activities and 
nation-wide standards in areas such as air, water and 
soil quality. The plan is that governments will work in 
partnership to achieve the highest leve! of 
environmental quality for ali Canadians. Governments 
will perform complementary tasks to achieve agreed, 
well-defined environmental results (Environment 
Canada 1998b). 
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In the United States, the US EPA is leading an 
agency-wide, multi-year effort to reform the way 
environmental policy is set and delivered by the 
federal government. The main drivers of the initiative 
are cost-cutting, rationalization and improving 
organizational effectiveness. Although many past 
environmental protection measures achieve good 
results, there are new reasons to shift policies and 

programmes and review how the agency works with 
other stakeholders. Developments are expected to 
include new policy instruments and technologies, 
increasingly sophisticated and interlinked partner 
organizations in government and society in general, 
and new approaches that tackle complex issues 
holistically on the ecosystem scale. 

While strengthening its programmes on 
environmental media, the US EPA is aiming to be 
more effective in dealing with multi-media problems 
by reducing the regulatory burden, increasing 
emphasis on inter-agency and public partnerships and 
testing new policy instruments that promise to 
provide better protection at reduced cost. Better 
monitoring and compliance reporting are among the 
mechanisms that would ensure that the agency keeps 
a close watch on its environmental performance (US 
EPA 1998a). 

Economic i11strument ~ 

Economic instruments are of growing importance and 
are used extensively. Taxes, subsidies, tradeable 
permits and other economic measures are established 
and enforced by legislation. The following examples 
show how such instruments can provide significant 
cost savings in managing environmental problems. 

Phasing out ozone-depleting substances 
In response Lo Lhe Monlreal Protocol, the US 
government introduced tradeable permits, excise 
taxes and other market-based instruments, and efforts 
to remove regulatory barriers and encourage the 
development of alternatives. Its programme involved 
business leaders, environmental advocacy groups and 
the scientific community. 

The tax on ozone-depleting chemicals was a 
central element of the strategy. Legislation enacted in 
1989 created an excise tax on manufacturers' or 
importers' sale or use of ozone-depleting chemicals, 
taxable imported products, and stocks. The base tax 
was set at US$3.0l/kg in 1990 and 1991, with 
incremental increases of US$0.99 ayear after 1994. 
In 1998, the tax was US$6. 70/kg. 

The combination of the tax with other regulatory 
legislation lowered production more quickly than 
required by the Montreal Protocol. US production of 
the five CFCs covered by the Montreal Protocol fell 
significantly since the tax and regulatory caps were 
imposed (see figure left), and the incentive-based 



approach has considerably reduced the costs of 
monitoring and enforcement. Subsequently, however, a 
black market in CFCs developed, and substantial 
quantities of CFCs were smuggled into the country 
(Brack 1997, Gale and others 1996). 

In Canada, the control of ozone-depleting 
substances was achieved through the use of codes of 
practice for industry, recovery, recycling, emission 
reduction regulations and the training of refrigeration 
and recovery technicians. Although the strategy did 
not involve tax incentives, it <lid achieve the required 
reductions (see figure left). 

Tradeable emission permits 
National tradeable emissions permit systems are one 
of the most promising of the many new approaches 
being developed to reduce air pollution. They enable 
pollution reduction measures to be applied where 
reductions are most cost-effective. Such systems 
enable a company that reduces emissions below the 
leve! required by law to receive emissions credits that 
can 'pay for' higher emissions elsewhere. Companies 
can trade emissions among sources within a company, 
as long as combined emissions stay within a specified 
limit, or trade them with other companies. 

Tradeable emission permits are an integral part of 
the US federal effort to reduce acid rain. The 1990 
amendments to the Clean Air Act require annual SO2 
emissions in the year 2010 to be 9 million tonnes 
below the 1980 leve! (about 16.2 million tonnes). 
Emissions of nitrogen oxides by the year 2000 will be 
below the 1980 leve! of about 16.2 million tonnes. The 
law requires a two-phase tightening of restrictions on 
fossil fuel-fired power plants. Phase I affects 445 
industrial units, mostly coal-burning electric utility 
plants in 21 eastern and midwestern states. Phase II, 
which begins in the year 2000, tightens the annual 
emissions limits on these larger plants and also sets 
restrictions on about 2 000 smaller, cleaner plants. 

Under the allowance trading system, utilities were 
allocated allowances based on their historie fue! 
consumption and a specified emission: each allowance 
permits a unit to emit 1.0 tpnnes of SO2 during or 
after a specified year. For each tonne of SO2 
discharged in a given year, one allowance is retired. 
During Phase II, the law limits the number of 
allowances issued each year, effectively 'capping' 
annual emissions at 8.05 million tonnes (US EPA 
1997). 

Allowances may be bought, sold or banked. 
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Utilities, with assistance from brokers, trade hundreds 
of thousands of allowances between each other each 
year. In addition, the US EPA holds an annual 
allowance auction, which helps to send a price signa! 
to the market. After 1994, when allowances were 
initially US$150, the auction price declined 
substantially, reaching a low of US$70 in March 1996. 
It then rose again, reaching more than US$180 by mid-
1998 (see figure below). 
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Under this system, utilities can decide the most 
cost-effective way to comply with the law. They can 
increase reliance on renewable energy, reduce usage, 
use pollution control technologies, switch to fue! with 
lower sulphur content, or develop other strategies. 
Units that reduce emissions below the number of 
allowances they hold may trade allowances with other 
units in the system, sell them to other utilities on the 
open market or through US EPA auctions, or bank 
them to cover emissions in future years. 

The programme has resulted in a faster-than
expected reduction in emissions and considerable cost 
savings. In 1995, SO2 emissions from the 445 Phase I 
units were 4.7 million tonnes, 40 per cent below the 
required leve! and less than half the 1980 leve!. The 
cost of reducing 0.9 tonne of SO2 from the utility 
sector continues to decline: scrubber costs have 
dropped about 40 per cent below 1989 levels, removal 
efficiencies have improved from about 90 per cent in 
1988 to about 95 per cent or more in new retrofits, 
and expected increases in cost associated with the 
increased use of low-sulphur coa! have not 
materialized. Overall, it is estimated that the system 
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could save as much as US$3 000 million a year 
compared with a traditional command-and-control 
approach. 

Canada' s first tradeable permits are being tested in 
the Windsor-Quebec corridor in Southern Ontario. 
The region has a recurrent smog problem due to 
traffic and industry-related emissions and 
transboundary pollution from the United States. The 
Pilot Emissions Reduction Trading Project (PERT) is 
focused on nitrogen oxides, volatile organic 
compounds, carbon monoxide and carbon dioxide. An 
environmental benefit is guaranteed by allowing only 
90 per cent of the earned credits sold to be used 
internally, and permanently cancelling the remaining 
10 per cent. 

PERT is monitored by a range of regional 
stakeholders, including federal and provincial 
agencies, industry and public health bodies, and 
environmental groups. lt is only a pilot scheme and 
there are challenging questions still to be answered. 
PERT's principies have already been used to design 
another pilot scheme in British Columbia to reduce 
greenhouse gas emissions (PERT 1998). 

Agricultural subsidy reform 
As in most other regions, governments in North 
America spend large amounts of tax revenue on 
subsidizing a variety of economic activities. Many of 
these are perverse, in that they exert adverse effects 
on both the environment and the economy in the long 
run. In the United States alone, the direct cost of 
perverse subsidies to the average taxpayer is 
US$2 000 a year, with another US$2 000 reflecting 
increased spending on goods, services and 
environmental damage. Road transportation, the 
energy sector and agriculture are sorne of the largest 
recipients of perverse subsidies (Myers 1998). 

The pressure to reduce perverse subsidies comes 
from taxpayer groups and environmental organizations. 
Twenty-two NGOs in the United States publish a 
periodic Green Scissors report on perverse subsidies 
that should be cut (Friends of the Earth 1998). 

Government incentives for agriculture have been 
used since the European-led settlement of the Great 
Plains. Free land in the early days, and government 
subsidies later, created a situation where the choice of 
farming practices failed to reflect market realities, and 
agriculture was extended to ecologically-sensitive, 
marginal land. Although encouraging settlement was 
desirable from the perspective of governmcnt social 

policy, by the late 1980s it had become clear that the 
practice was economically wasteful and 
environmentally unsustainable. 

Many US programmes and policies developed in 
the 1980s and 1990s were designed to encourage 
more sustainable agriculture. One of the most 
successful is the Conservation Reserve Program 
(CRP), first established in the 1985 Food Security Act. 

CRP offers farmers subsidies to retire highly 
erodible and other environmentally-sensitive 
croplands temporarily from production and plant them 
with grasses or trees. The programme had a double 
purpose - to reduce soil erosion and <leal with 
commodity surpluses. 

Farmers with land that qualifies can bid it into the 
programme by offering it at an annual renta] rate for 
10-15 years. The first five CRP sign-ups focused on 
highly erodible cropland. In 1988, the programme 
expanded to include vegetative filter strips along 
water bodies to trap sediment, nutrients and 
pesticides. From 1989, CRP temporarily accepted the 
restoration of previously cropped wetlands. 

Since the first sign-up in 1986, farmers have 
enrolled more than 15 million hectares in CRP. 
Although farmers and ranchers have planted most of 
the land involved to grass, 0.8 million hectares have 
been planted to trees, and another 0.8 million 
hectares are for special wildlife needs. Nearly 0.2 
million hectares are restored wetlands, and more th,m 
14 000 kilometres of filter strips help protect 
waterways. 

Erosion reduction credited to the CRP may be as 
high as 630 million tonnes of soil annually, or 42. 75 
tonnes per hectare per year. CRP also provides 
benefits in terms of wildlife habitat and populations, 
water quality, and restored wetlands and forest lands. 
The programme has reduced federal outlays for farm 
deficiency payments, strengthened farm income, and 
helped balance supply and demand for agricultura! 
commodities. 

The success of the CRP has also contributed to 
increasing política! support for agricultura! 
conservation generally. The 1996 farm law extended 
the CRP through the year 2002 and created a variety 
of new programmes to address high-priority 
environmental protection goa!s. 

In Canada, the best example of agricultura! subsidy 
reform was related to the Western Grain 
Transportation Act. Originally created in 1897, the Act 
aimed to support the movement of grain to export 



markets. During the late 1980s and early 1990s the 
federal government spent US$340-570 million per 
year on transport subsidies. The subsidies went 
directly to national railway companies and targeted the 
movement of grains and oilseeds as a raw product. 
Through this policy the government created an 
economic redistribution in favour of these products 
and discouraged farmers from diversifying into 
products not covered by the subsidy. Given that part of 
the transport costs were paid by the subsidy, the 
reduced cost made it economically sensible to keep a 
larger area of available land in production, including 
sorne low-yielding, marginal farmland (Wilson and 
Tyrchniewicz 1995). 

The federal government recognized that the policy 
itself could encourage unsustainable agriculture on 
marginal land, at significant cost to the federal budget, 
and phased out transport subsidies between 1993 and 
1995. The consequences were not easy to predict. 
Marginal farmland has been converted into lower
impact pasture to support an emerging cattle industry, 
but not to the levels predicted. There has been a 
strong move towards feedgrain production in support 
of diversification of livestock production and 
processing. This suggests that leaving the agricultura! 
sector to find efficient alternative economic and 
agricultura! solutions on its own may not produce 
results that benefit the environment. 

lndust ry ancl new terhnologics 

Cleaner and more efficient processes have been 
widely adopted as a result of regulatory actions, 
market-based incentives and a growing environmental 
consciousness on the part of industry. Many sectors of 
the economy are extremely innovative, developing and 
bringing to the market new technologies with reduced 
environmental impacts. 

Environmental technologies are developed and 
introduced by a wide range of academic and industry 
centres and a network of federal laboratories 
supported by government through policy measures 
such as strategic investment, tax credits and 
regulatory reform. The Technology Partnership of 
lndustry Canada, for example, provides repayable 
investment funding in selected areas such as pollution 
prevention, water treatment, recycling and clean car 
technologies. 

The region is a world leader in the development 
and implementation of many environmental 
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technologies. California's leadership in renewable 
energy is an example of the use of a mix of fiscal and 
regulatory incentives to help the diffusion of 
environmentally-sound technology, with an investment 
tax credit as a key element. Commercial and 
residential developments can reduce their income tax 
liability by 10 per cent if they invest in eligible 
projects. The tax credit applies to both federal and 
state taxes and, although they can be applied only if 
tax is actually owed, they can be carried back or 
forward to reduce past or future taxes. At the 
production end, a similar 10 per cent tax credit can be 
received for wind, biomass; solar and geothermal 
energy projects. 

Canada and the United States are among the 
largest producers of waste, in per capita terms, both 
through production and consumption. Although 
technology development alone - without changes in 
public attitude - cannot resolve waste problems, it is 
crucial in finding solutions. Waste reduction is 
promoted through regulatory, voluntary and market
based measures but when the incentives are compared 
with the subsidies that go into promoting 
unsustainable resource use, it is clear that there is 
much more to be done to make waste production 
economically inefficient. However, there are many 
examples of successful waste reduction through 
cleaner production and closed-loop manufacturing 
projects, often in large eco-industrial parks (Smart 
Growth Network 1997 and UNEP 1997). 

J>uhlic part icipation 

Environmental justice and public participation in 
environmental decision-making has been a strong 
priority for North American governments, NGOs and 
communities. 

The basis of environmental justice concerns is that 
minority and low-income groups are often more 
exposed to adverse environmental conditions than the 
general population. In 1994, the President of the 
United States issued Executive Order 12898 to focus 
the attention of federal agencies on these issues (US 
EPA 1994). The US EPA Environmental Justice 
Strategy, based on the Executive Order, aims to 
ensure that no segment of the population suffers 
disproportionately adverse environmental effects as a 
result of US EPA policies, and that those who have to 
live with the consequences of decisions can take part 
in reaching those decisions. Action items cover health 
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and health research, public access to information, 
enforcement and compliance with international 
environmental laws, partnerships with communities, 
other levels of government, tribes, business and 
NGOs, and the integration of environmental justice 
into ali departmental activities (US EPA 1995). 

Public participation in environmental assessments 
has been a regular practice for many years. Sorne 
provinces in Canada provide funding for citizens 
making legal interventions on issues of public concern 
but this was discontinued in the late 1990s in sorne 
provinces, such as Ontario, as part of a general drive 
for environmental deregulation. The new CEPA 
confirms the rights of citizens to take issues of 
concern to Environment Canada and request 
investigation. The Commission for Environmental 
Cooperation established under NAFTA, as already 
mentioned, has the responsibility to receive, 
investigate and report on submissions from citizens 
about environmental concerns. 

Public participation has been at the heart of many 
new management initiatives connected with local 
resources, with federal, state and provincial 
programmes based on collaboration with local 
stakeholders. The US Clean Water Action Plan of 1998 
builds on the participation of local communities in 
water and land resource issues on a watershed scale. 
Most elements of the programme, such as the 
restoration of wetlands, protection of coastal waters 
and land-based pollution control, focus on providing 
resources to local organizations (US EPA 1998e). 

Conservation Districts in Canada are based on the 
partnership of local communities, landowners, NGOs, 
industry and government. The most successful and 
innovative of these organizations, such as Manitoba's 
Conservation Districts, receive baseline support from 
the provincial government. The Districts are governed 
by a board of local people who decide about priority 
actions on a broad range of natural resource 
management issues, from water and soil conservation 
to public education and outreach. Combining modest 
but stable funding from government with a clear 
institutional structure, long-term thinking, a mandate 
for conservation and local participation is proving to 
be a successful model for other regions (MCDA 1998). 

Public participation is an important component of 
two ecosystem management institutions concerned 
with the watersheds along the northern and southern 
boundaries of the United States: the International 
Joint Commission (IJC) created by Canada and the 

United States on the basis of the Boundary Waters 
Treaty of 1909, which has played a major role in 
reversing environmental degradation of the Great 
Lakes system; and the Border XXI Program recently 
set up to address environmental issues in a 200-km 
wide strip along the US/Mexico boundary. 

The success of the IJC is based on a number of key 
elements, including consultation and consensus 
building, providing a forum for public participation, 
engagement of local governments, joint fact-finding, 
objectivity and independence, and flexibility. Despite 
the obvious progress made in reducing emissions, 
improving water and air quality and other ecosystem 
variables, the Great Lakes ecosystem faces continuing 
challenges. Population and economic growth, climate 
change, technological development and environmental 
awareness are sorne of the key counteracting forces of 
change (International Joint Commission 1998). 

The Agreement for the Protection and 
Improvement of the Environment in the Border Area 
(the La Paz Agreement) of 1983 is the overarching 
legal framework for the Border XXI Program. This 
Program is also related to the Integrated 
Environmental Plan for the Mexico-US Border Area 
(IBEP), released in 1992. Whereas the IJC has hada 
long history that provides a basis for its evaluation, 
Border XXI is new. The geographic area covered is 
defined primarily in jurisdictional terms - a 100-km 
wide zone north and south of the US/Mexico border -
sorne of which coincides with the watersheds of two 
important rivers: the Rio Grande and the Colorado. 

The mission of Border XXI is to achieve a clean 
environment, protect public health and natural 
resources, and encourage sustainable regional 
development. The initiative includes five-ycar 
objectives and outlines mechanisms to meet those 
objectives. Its key strategies include public · 
involvement, capacity building and the decentralization 
of environmental management, and ensuring 
interagency collaboration. A Strategic Planning and 
Evaluation Team will identify performance measures 
that can be linked to budget processes and management 
activities. These will allow participating governments 
and other stakeholders to focus planning efforts on 
meeting identified targets, assessing programme 
effectiveness and reporting progress to the public. 

Border XXI builds on participation by a range of 
regional stakeholders, both in Mexico and the United 
States, including federal, state and local governments, 
Indian tribes, international institutions, educational 



centres, NGO and industry organizations, and grass
roots, community based associations. Binational 
Working Groups in five geographic regions along the 
border area will implement the initiative. Biennial 
public meetings and biennial progress reports further 
the connection to local stakeholders and communities 
(Border XXI 1999). 

Environmenta] information 
and education 

Public and government awareness of environmental 
issues is high in North America. The signature of 
treaties is usually followed or, in a number of cases, 
preceded by the establishment of formal 
communication and awareness-raising strategies, 
targeting those directly affected and the general 
public. For example, following the signature of CITES, 
Canada launched public awareness campaigns, 
targeted mailings to affected interest groups, held 
public clisplays and information sessions, professional 
traüling, conferences and trade shows and used other 
communication methods to help increase the 
agreement's effectiveness. 

In the United States, the legal basis for public 
information disclosure is the Emergency Planning and 
Community Right-to-Know Act (EPCRA) which 
created the Toxics Release Inventory (TRI). The 
Canadian equivalent of the TRI is the National 
Pollutant Release Inventory. 

TRI is a database on releases, off-site transfers, 
and other waste-management activities for more than 
650 chemicals and chemical categories from 
manufacturing and other industry sectors. Companies 
releasing or transporting TRI chemicals in volumes 
above the threshold set out in the inventory are 
required to repo1t it. Providing information to the 
public has been a powerfuJ incentive for encouraging 
action by industry to improve the management of TRI 
chemicals through reduced use and decreases in 
releases and transfers. 

In 1997, the United States took steps to provide 
the public with improved information about toxic 
chemical releases and transfers. Seven industry 
sectors, including electricity-generating facilities and 
solvent recyclers, were added to the categories 
subject to TRI reporting. The United States is 
presently considering adding persistent bio
accumulative and toxic pollutants (PBTs) and lowering 
the reporting threshold for chemicals subject to TRI 
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requirements so that even smaller amounts of 
transported or released chemicals can be tracked. 

In addition to establishing TRI, the EPCRA 
provides for States to establish state and local 
emergency planning groups to develop emergency 
response plans for each community. More than 3 400 
local emergency planning committees have now been 
established. Industrial facilities are required to provide 
information to these local committees about the 
hazardous chemicals present at their facility. 

The National Pollutant Release Inventory (NPRI) 
was developed under Canada's Green Plan initiative in 
1992; the first reporting year was 1993. The 
requirements for the NPRI were set using a consultative 
process that included a working group with 
representatives from governments, industrial 
management and labour force, and environmental groups. 
Their consensus recommendations form the basis for 
NPRI. The programme has many similarities to the US 
TRI, which means that a large portian of the reported 
releases is comparable between the two countries. 

Growth in NPRI activity 

number of number of 
reporting facilities substance reports 

1993 

1994 

1995 

Source: Environment Canada 1997 

1 504 

1 713 

1 758 

The NPRI requires corporations to report the off
site transfer and on-site release of 176 toxic 
substances (Environment Canada 1997). Any company 
in Canada that manufactures, processes or uses the 
NPRI-listed substances in quantities of 10 tonnes or 
more per year, and which employs 10 or more people, 
is required by law to prepare a report for the NPRI. 
Since 1993, the number of facilities and the number of 
reports have been increasing (see table above). 
However, the amount of reported releases shows a 
steady downward trend. Environment Canada is 
continuing its consultations on amending the 
programme and reviewing the list of substances. 

Since 1997 the NPRT has also collected qualitative 
information on pollution prevention initiatives. The 
information is available through the NPRI website on a 
facility and toxic substance basis (Environment Canada 
1997). The simple and user-friendly structure of the 
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6 294 
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NPRI has received international recognition, and 
served asan example for Mexico's national 
information base on toxics. 

Sorne NGOs are also involved with reporting on 
pollution. For example, the Environmental Defense 
Fund's Chemical Scorecard provides information on 
the location of pollution sources in every community 
in the United States, the Lypes of pollutants produced, 
the government's response, and contact information to 
help catalyse local action (EDF 1998). 

Conrlusions 

Environmental policies in the region have evolved 
significantly since the late 1960s. The region has 
pioneered environmental policy development, first 
through command-and-control measures, and later 
through voluntary and market-based approaches. The 
United States has used a more direct approach with 
strong enforcement and increasing reliance on market
based measures. Regulatory reforms have 
incorporated decentralization strategies and have 
emphasized multi-stakeholder processes and 
consensus building. 

lmplementation, enforcement and compliance of 
MEAs have generally been at a high leve!. Even when 
MEAs have not been ratified, national laws or regional 
MEAs often accomplish the same purpose: for 
example, the United States has laws and extensive 
measures to control hazardous wastes and preserve 
biodiversity, although it has only signed the Base! 
Convention and neither signed nor ratified the 
Convention on Biological Diversity. 

Majar barriers to more successful implementation 
of MEAs include fiscal incentives which encourage 
resource use, the absence of economic instruments 
(such as cap-and-trade or taxation) to encourage 
appropriate resource use, and difficulties in translating 
environmental cooperation goals into specific local 
policies or adapting them to local conditions. 

It is more difficult to assess the impact of global 
MEAs than those of national or regional agreements 
although sorne, such as the Montreal Protocol, have 
clearly been effective. There is a growing interest in 
evaluating progress under MEAs, particularly in Canada. 

Dominating the agenda for policy action under 
MEAs is the UNFCCC, which will requíre countries to 
begin reshapíng theír energy economies and their 
industrial structures in this, the most energy
intensíve region in the world. Successful 

implementation will not be easy without raísing 
energy prices. Yet demonstrating an ability to comply 
with this MEA without acrificing key aspects of the 
quality of life would send an important message to 
other regions; equally, given the economic and political 
importance of North America, failure to meet 
international commitments under the Kyoto Protocol 
would send a powerful negative message. 

Many environmental problems persist because 
technological improvements and gains in ecological 
efficiency have been overtaken by growth, as in the 
case of transport-related air pollution. In other cases, 
improvements have been inadequate, for example for 
sorne non-point source emissions and long-term 
exposure to cumulative toxic chemicals. New 
concerns, such as climate, biological diversity and 
persistent organic pollutants, have emerged and 
require coordinated and effective responses. The 
recognition of multimedia and cross-sectoral, 
ecosystem-based linkages calls for coordination, 
consensus-building and effective stakeholder 
involvement in policy design and implementation. 

Institutional change has also been important: budget 
and staff reductions have led public agencies to rethink 
the design and enforcement of policies. Market-based 
instruments, voluntary measures and co-management 
are becoming more important. While sorne of these 
measures promise more cost-effective solutions, they 
will contribute to reaching environmental objectives 
only if public agencies continue their essential functions 
of standard setting, monitoring and enforcement. 
Devolving environmental responsibilities with the 
notion that local governments are more effective in 
dealing with them will work only if there is sufficient 
capacity and resources to make the transition. 

Better accountability at all levels and better 
measurement of the performance of environmental 
policies are widely needed. Target setting, monitoring, 
scientific analysis and public reporting are essential to 
keeping stakeholders involved and policies under 
control. The US EPA's revision programme on 
environmental protection and the requirement of 
Canadian federal departments to report on their 
sustainable development strategies to the Auditor 
General's office are particularly relevant. Better 
accountability is expected to becoine important not 
only in federal agencies but also increasingly in lower 
levels of government and private corporations, as they 
become involved in sharing responsibililies through 
voluntary action or market-based initiatíves. 
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West Asia 
KEV FACTS 

The key issues for policy action in West Asia are the 
development of environmentally-sound water resource 
management, land-use planning, combating varlous forms of 
land degradatlon and desertification, management of 
hazardous and toxic wastes, integrated management of the 
marine and coastal environment, biodiversity conservation 
and the management of urban air quality. 

• Of the MEAs, the Montreal Protocol has received most 
attention because international interest is high and funding, 
capacity building and systems for monitoring and reporting 
are all available. 

• AII eight signatories to the Kuwait convention on 
protecting the marine environment have prepared national 
action plans. 

• The Gulf Cooperation Council (GCC} summit in Kuwait in 
December 1997 adopted a by-law to protect and develop 
wildlife in the GCC countries. 

• Most state environmental institutions suffer from 
shortages of qualified manpower, inadequate funding and 
uneasy relations with other government institutions whose 
cooperation is essential in dealing with environmental issues. 
This has resulted in delays and failures to implement 
policies and enforce laws. 

• In one country in the Arabian Península, many 
apartment blocks collect wastewater, recycle it in situ and 
recirculate it in separate networks. lt is claimed that this 
results in more than 40 per cent saving in total water 
consumption. 

• The deficit in food production is growing and is 
aggravated by the scarcity of resources (land and water} 
which are nearly fully utilized. Water security and increased 
food production have been the dominant strategies behind 
most development policies during the past two decades. 

Tlw polic~ background 

Most West Asian countries have begun to formulate 
and implement environmental policies over the past 
two decades. The initial approach was sectoral, 
consisting mainly of developing methods of managing 
individual environmental resources without giving due 
consideration to the environment as a whole. 
However, governments are now reformulating laws 
and regulations, and establishing cross-cutting 
approaches to <leal with the real complexity of 
environmental issues. Environmental lmpact 
Assessment (EIA) is receiving more attention and its 
use is spreading. Environmental considerations are 
slowly becoming part of the planning process. 

Key issues for policy action are the development of 
environmentally-sound water resource management, 
land-use planning, combating various forms of land 
degradation and desertification, management of 
hazardous and toxic wastes, integrated management of 
the marine and coastal environment, biodiversity 
conservation, and the management of urban air quality. 

The main obstacles to formulating and 
implementing environmental policies are the potential 
for political and administrative conflicts, limitations in 
financia! and skilled human resources, inadequate 
planning of industrial and urban development, and 
conflicting interests in the use of water and land (see 
Chapter 2, pages 164-167). 
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Parties to major environment conventions (as at 1 March 1999) 

WEST ASIA (11) 

Arabian Península (7) 

Mashriq (4) 

Key: percentage of countries 
party to a convention 

Notes: 

CBD 
(174) 

7 

4 

3 

0-25% 

CITES CMS 
(145) (56) 

4 

3 

o 

25-50% 50-75% 

Basel Ozone UNFCCC ceo Ramsar 
(121) (168) (176) (144) (114) 

3 

3 3 3 2 

75-100% 

l. Numbers in brackets below the abbreviated names of the conventions are the total number of parties to that convention 
2. Numbers in brackets after name of regions/sub-regions are the number of sovereign countries in each region/sub-region 
3. Only sovereign countries are counted. Territories of other countries and groups of countries are not considered in this table 
4. The absolute number of countries that are parties to each convention in each region/sub-region are shown in the coloured boxes 
5. Parties to a convention are states that have ratified, acceded or accepted the convention. A signatory is not considered a party to a 

conventign until the convention has also been ratified 
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Global MEAs 
West Asian countries have ratified or acceded to sorne 
64 international and regional environmental 
conventions and agreements (UNEP 1997). The 
extent to which countries are parties to the ten main 
global MEAs is shown in the table above. 

While ratification is at a fairly high leve!, 
compliance has been limited, mainly due to lack of 
funding. Awareness campaigns have not targeted 
decision-makers, stakeholders or the national figures 
who are the key to successful public participation. In 
addition, few pressure groups have been formed to 
influence business sectors. 

While sorne countries are in the process of 
farmulating by-laws relating to specific conventions, 
most rely on existing legal instruments far dealing 
with ali majar environmental issues. Economic 
instruments to improve the implementation of MEAs 
are still not well developed. Instruments such as 
incentives, taxes and charges, pricing strategies and 
other indirect measures are, however, starting to be 
applied to sorne MEAs. 

The Montreal Protocol has received most 
attention, despite the 10-year grace period far 
compliance, because international interest is high and 

funding, capacity building and systems far monitoring 
and reporting are ali available. Laws and decrees have 
been issued in severa! countries, including Bahrain, 
Jordan and Kuwait, to regulate the import, export and 
use of ozone-depleting substances and encourage the 
use of alternatives. Saudi Arabia is developing 
comprehensive by-laws on the implementation of the 
convention, and Syria is amending existing laws and 
regulations, and drafting new ones. Responsibility far 
implementation, fallow-up and reporting lies mainly 
with existing national environmental bodies. However, 
special commissions or ozone units have been 
established within existing institutions, including 
ozone units in Bahrain, Jordan, Kuwait, Lebanon, 
Saudí Arabia, Syria and Yemen. 

The programmes in Bahrain, Jordan, Lebanon and 
Syria have received financia! support from the 
Multilateral Fund, and a number of projects are being 
assisted by other international organizations. In Syria, 
sorne aerosol manufacturers have substituted 
hydrocarbons far CFC-12. The refrigeration industry 
has started to use HCFC-134a instead of CFCs and 
has installed equipment to recover and re-use 
refrigerants (Government of Syria 1997). 

CBD implementation is due to start at the end of 
1999. However, there have been pilot projects in 
severa! countries. National committees have been set 

Heritage UNCLOS 
(156) (130) 
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up in ali countries to conduct national studies and 
formulate strategies and action plans. Most countries 
have prepared national studies on biodiversity and a 
number of protected sites have been declared. Studies 
have been completed in Jordan, Lebanon, Ornan and 
Syria, and are under way in other states. Saudi 
Arabia's 6th development plan (1995-2000) includes 
measures to develop and preserve biodiversity. The 
most significant element of the Saudi strategy is the 
principie of addressing biodiversity in EIAs (ACSAD 
1997). The League of Arab States called for a meeting 
of Arab Experts on Biodiversity in 1995. In addition, 
the Arab League Education, Scientific and Cultural 
Organization (ALECSO) adopted a comprehensive 
programme to encourage Arab States to participate 
fully in CBD activities. 

Capacity building is needed to formulate national 
strategies and action plans for biodiversity. In a joint 
effort to promote the implementation of CBD, the 
GEF and its implementing agencies are providing 
technical assistance and have sponsored a regional 
workshop in Bahrain. 

Responsibility for formulating strategies and 
implementing action plans to combat desertification lies 
mainly with agriculture ministries. Two important 
meetings were held after the adoption of the CCD in June 
1994: the Bahrain regional meeting on implementation of 
the CCD in 1995, and the Sub-regional Meeting for 
Consultation on Implementation of the CCD in West Asia, 
held in Damascus in 1997. Ali West Asian countries 
participated. In addition, countries have formulated or are 
preparing national plans of action to combat 
desertification. UNESCWA and UNEP assisted Bahrain, 
Ornan, the United Arab Emirates and Yemen to prepare 
their national plans (UNEP/UNESCWA 1991, 1992a and 
b, and 1994). Implementation ofYemen's national strategy 
(1991-2010), which aims to halt desertification by the 
year 2010, has started but ful! implementation is 
dependent on international financia! support (Faras 1996). 

The Council of Arab Ministers Responsible for 
Environment (CAMRE) has a committee for 
combating desertification and increasing green areas 
in the Arab region. The committee is preparing a 
study on the state of desertification in the region with 
the help of the Arab Centre for Studies of Arid Zones 
and Drylands (ACSAD) and UNEP. 

With the exception of the Montreal Protocol, the 
monitoring of compliance with MEAs is not well 
developed or enforced. In ali cases, lack of resources 
is a major obstaclc and capacity building is badly 

needed. As to the UNFCCC, the contribution of West 
Asian countries to climate change is minimal 
compared to other regions but increases in efficiency 
in power generation and industry, and a switch to 
natural gas (already effected in sorne locations), can 
reduce greenhouse gas emissions. The 10 countries in 
the region that are signatories to the UNFCCC are 
preparing their national communications, with 
technical and financia! support from United Nations 
agencies in capacity building. Most countries have 
prepared first drafts of their greenhouse gas (GHG) 
inventories. A few, including Jordan and Lebanon, are 
working on GHG mitigation analysis and turning to 
the more difficult task of analysing vulnerability and 
adaptation possibilities. 

Public awareness of MEAs varies. The Montreal 
Protocol, CBD, CCD and UNFCCC have received 
considerable attention. The mass media have played a 
major role in enhancing public awareness by drawing 
attention to the seriousness of the environmental 
issues involved. Television and radio programmes on 
land degradation and desertification, loss of 
biodiversity and marine pollution have been broadcast 
regularly in ali countries. These issues have also been 
covered at national and international events (such as 
biodiversity day, ozone day, world environment day 
and Arabian environment day). Newspapers and 
magazines in sorne countries allocate special pages for 
environmental affairs. 

Governmental organizations and NGOs also help 
raise public awareness. The role of NGOs is widely 
recognized, especially in countries such as Lebanon 
where NGOs are well developed and vocal. However, 
in most countries the role of NGOs is still weak. 

Overall, most countries have concentrated their 
efforts on developing institutions or expanding the 
mandates of existing institutions to implement MEAs. 
The focus is on priority studies, the preparation of 
strategies and the development of action plans and 
programmes, with little progress with implementation 
at the field leve!. Although it is too early to assess the 
impact of the conventions, public awareness is 
growing and positive attitudes towards most MEAs 
are developing rapidly. 

Regional MEAs 
The most important regional agreements are shown in 
the table on the right. Of these: 

• thc Kuwait Regional Convention for Cooperation 



on the Protection of the Marine Environment from 
Pollution includes ali six Gulf Cooperation Council 
(GCC) countries, and Iraq and Iran; 

• The Regional Convention for the Conservation of 
the Red Sea and Gulf of Aden Environment 
(PERSGA) includes three countries in West Asia: 
Jordan, Saudi Arabia and Yemen; 

• The Convention for the Protection of the 
Mediterranean Sea Against Pollution (Barcelona 
1976) and its five protocols (including the 
Mediterranean Action Plan, MAP) includes 
Lebanon and Syria from West Asia. 

The level of response and compliance for regional 
MEAs is generally higher than for global MEAs. For 
example, national action plans have been developed by 
ali eight signatories to the Kuwait Regional 
Convention and its protocols. 

No new national institutions have been initiated to 
implement the conventions dealing with the marine 
environment, responsibility lying with the national 
institutions responsible for managing coastal areas or 
marine resources. Similarly, no new national laws have 
been issued in relation to these conventions, the 
protection of the marine and coastal zone being 
covered by existing national laws. 

The contracting parties to the Barcelona 
Convention, Lebanon and Syria, have complied with 
the convention and are implementing its requirements 
through various ministries and existing legislative 
frameworks. The Blue Plan Regional Activity Centre 
has carried out a number of studies within the MAP 
framework, related to past, present and future 
interactions between the environment and 
development in the Mediterranean basin, taking 
account of the impacts of population growth, 
urbanization, industry, agriculture, trade, energy, 
tourism and transport. The Priority Action Programme 
Regional Activity Centre carries out pilot projects 
concentrating on integrated coastal zone management 
in Lebanon and Syria. These countries also 
participated in the recent UNEP/GEF initiative on 
land-based sources of pollution under MAP. This was a 
multi-faceted exercise covering the identification of 
hot spots and sensitive areas, a strategy and action 
plan and estimates of the costs of remedial action 
(Government of Lebanon 1995, Government of Syria 
1997). The Regional Marine Pollution Emergency 
Response Centre for the Mediterranean is developing 
a regional information system for preparedness and 
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response to accidental pollution. 
Under a Euro-Mediterranean initiative, the 

Specially Protected Areas Regional Activity Centre, in 
collaboration with the contracting parties, has 
identified 123 areas in the Mediterranean area in need 
of special protection. Capacity-building for national 
institutions is also planned. Revision of the Barcelona 
Convention in 1995 led to the development in 1997 of 
a plan to control and eliminate most land-based 
pollutants by 2025. 

After almost 15 years, a Strategic Action Plan 
developed by PERSGA for the Red Sea and the Gulf of 
Aden has been approved for funding by GEF for 
US$19 million (AI-Sambouk 1998). 

Major regional MEAs 

Treaty 

Agreement for the Establishment of a Commission for 
Controlling the Desert Locust in the Near East 

Convention for the Protection of the Mediterranean Sea 
against Pollution 

Place and date 
of adoption 

Rome 1965 

Barcelona 1976 

Kuwait Regional Convention for Cooperation on the Kuwait 1978 
Protection of the Marine Environment from Pollution 

Regional Convention for the Conservation of the Red Sea Jeddah 1982 
and Gulf of Aden Environment 

Protocol Concerning Regional Cooperation in Combating Jeddah 1982 
Pollution by Oil and Other Harmful Substances in Cases 
of Emergency 

Protocol Concerning Marine Pollution Resulting from Kuwait 1989 
Exploration and Exploitation of the Continental Shelf 

Protocol for the Protection of the Marine Environment Kuwait 1990 
Against Pollution from Land-Based Sources 

The Regional Organization for the Protection of 
the Marine Environment (ROPME), with a head office 
in Kuwait, was established in 1979 by the parties to 
the Kuwait Regional Sea Convention to serve as its 
Secretariat (under the supervision of UNEP). It has a 
network of collaborating focal points in ali eight 
member countries. A Marine Emergency Mutual Aid 
Centre was established in Bahrain in 1982 to assist 
ROPME in matters related to information, capacity 
building, reporting and cooperation with other 
organizations. A major survey on critica! marine 
habitats, initiated by ROPME and carried out by the 
member states, identified ali sensitive marine habitats 
in the region. 

1 r: 
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Regional organlzations wlth 
environmental interesu 

Arab Centre for Studíes of Arid Zones and Drylands 
(ACSAD) 

• Arab Industrial Developrnent and Mining Organization 
(AIDMO) 

• Arab League Educational, Cultural and Scientific 
Organization (ALECSO) 

• Arab Organization for Agricultural Developrnent (AOAD) 

• Centre of Environrnent and Developrnent for Arab Region 
and Europe (CEDARE) 

• Council of Arab Ministers Responsible for Environrnent 
(CAMRE) 

• Gulf Cooperation Council secretaria! (GCC) 

• lnternational Centre far Agricultural Research in the Dry 
Areas (!CARDA) 

• lsla rnic Educational Scientific and Cultural Organization 
(ISESCO) 

• Joínt Cornrníttee on Environrnent and Developrnent in the 
Arab Region (JCEDAR) 

• Mediterranean European Technical Assistance Prograrnrne 
(METAP) 

• Regional Organization for Conservation of Environrnent of 
the Red Sea and Gulf of Aden (PERSGA) 

• Regional Organization far the Protection of the Marine 
Environrnent (ROPME) 

Although most countries are fulfilling their 
commitments as signatories, it is difficult to evaluate 
the impacts of regional MEAs on thc protection of the 
environment. These depend on the agreement itself, 
the leve! of economic development of the country and 
the barriers to implementation in each sub-region and 
between and within countries. Limited access to 
adequate infonnation also makes assessment of the 
impact of the MEAs difficult. In many cases, it is too 
early to identify impacts as countries are still at the 
stage of building up institutional and technical 
capacities and have barely started on implementation. 

Regional action 
Countries have made substantial joint efforts at the 
regional leve! to protcct natural resources and the 
environment. Many regional institutions (see table) 
contribute to this task. Most cover the whole of the 
Arab Region but three relate specially to parts of West 
Asia (ROPME, PERSGA and METAP). The 
transboundary nature of environmental problems 
rneans that they also cover counlries outside the 

region. Sorne (such as AOAD, ALECSO, AIDMO and 
lSECSO) do not <leal specifically with environmental 
issues but address them insofar as they relate to their 
areas of concern (agriculture, industry, education and 
science). Even ACSAD covers concerns other than 
purely environmental ones in its studies of arid zones 
and drylands. 

The organizations that are more sharply focused 
on environmental issues are CAMRE, JCEDAR and 
CEDARE. CAMRE is concerned mainly with policy 
issues at the national and regional levels. Only 
JCEDAR and CEDARE specifically address sustainable 
clevelopment and the interactions of the environment 
ancl developmcnt. However, cven sorne of the more 
general organizations can make quite specific 
contributions to the environment: a recent example is 
the decision taken during the GCC summit held in 
Kuwait in December 1997 to adopt a by-law to protect 
and develop wildlife in the GCC countries. An example 
of the successful protection of an endangered species 
is given in the box below. 

In addition, many UN organizations and their 
regional offices operate in the region. They help raise 
funds for technical assistance and support 
environmental management programmes, 

Sdv1ng tt1e Ar <1h1an orvx from ext111t11011 

For a Ion& time, the Amian oryx (Oryx teucocyx) was 
abundant ali owr the Al'abian Penlnsula. This endemic 
mammal is well adapted to living in the harsh envíronment 
of the region. Since the beginning of the 20th century, there 
has been a continuous decline in nurnbers, mainly as a 
result of hunting. By 1950, the populatíon in the Great 
Nufud desert becarne extinct. The decline in the southern 
part of the region continued, with the final stronghold of the 
species in an area in Ornan called Jiddat al Harasis. At the 
end of 1972 the las! wild herd of six oryx was elirninated 
(Ghandour 1987). The rnain causes of the extinction were 
hunting for rneat, skin, horns and interna! organs, and tl1e 
accessibility of !he rnain habitats to outsiders. 

Regional and international cooperation to save the Arabian 
oryx frorn extinction was started in 1962 and a World Herd 
was established in 1963, when nine animals were 
transferred to Phoenix Zoo in the United States to start a 
breeding prograrnrne. By the end al 1976, the World Herd 
had increased to 105 anirnals. and a prograrnrne was 
started to send oack sorne anirnals to the states of the 
region where oryx used to live (StanIey Price 1989). 

Most countries have succeeded in conserving and 
establishing separate herds. Al present there are around 
1000 anirnals in reserves and parks in Bahrain, Jordan, 
Kuwait, Ornan, Qatar, Saudi Arabia and the United Arab 
Ernira\es. The successful re-introduction of oryx to !he wild 
al Jiddat al Harasis has been recognized internationally. 



Water pol1cy 1n West Asia 

There is an urgent need to review policy on water resources 
throughout the region. Current water resources cannot 
satisfy water demand much past 2005 unless steps are 
taken to rationalize demand management, increase and 
augment supplies, and impose realistic controls on use. 
Countries need to address three main issues. 

Legal and institutional reform 
There is an urgen! need to review legislation and how il 
relates to policy options. The areas that require amendment 
include water rights, water abstraction, water quality and 
environmental standards, charges, pollution and 
environmental protection, protection of groundwater, 
wastewater treatment and solid waste disposal. 

Amended legislation will not be effective unless water 
administrations are reorganized , with decentralization of the 
power of central government bodies responsible far water 
resources. lnstitutional weakness constitutes a majar 
constraint on the management of water resources in most 
countries. This is a direct consequence of ill-defined 
responsibilities of the institutions involved and the absence 
of legislation to enforce coordination between authorities at 
local , regiona l and national levels. Coordination is also 
needed between government bodies responsible lar water, 
agriculture, housing, industry and planning. Capacity 
building among the technical staff of research institutes and 
other water bodies is also badly needed. 

Economic considerations 
National development strategies directly influence water 
allocation and use, while policies to promote exports and 
foreign exchange earnings from highly-priced cash crops call 
for increased investment in irrigation schemes. 

Because a lack of funds prevents the implementation of 
effective water resource policies, sustainable water policies 
should have positive impacts on central government 
finances from new tax revenues, charges and the reduction 
of subsidies. 

Economic incentives could provide effective means of 
rationalizing water use. Possible incentives include tariffs far 
domestic and industry supply, charges far abstraction, 

environmental policies and institutional capacity 
building. 

National initiatives 
The policy aim of most governments is to limit further 
environmental degradation and achieve sustainable 
use of environmental resources. West Asian countries 
have made substantial efforts to integrate 
environmental aspects into their development 
schemes and strategies. Most have formulated 
national environmental action plans (NEAPs), which 
include identification and prioritization of key issues, 
and have set targets and timetables for 
implementation. For example, Lebanon, Ornan, Saudí 

WEST ASIA 

irrigation, wastewater and pollution, and soft loans far 
modernizing equipment. Making charges far polluting water, 
proportional to the volume and the quality of effluent, may 
be the best way of discouraging industrial water pollution. 
lrrigation charges could be based on metering, area 
irrigated, type of crop, or length of irrigation time. 
Groundwater pricing can be based on quantity aron 
transferable pumping entitlements. 

Water conservation 
Water is wasted in all sectors. Huge losses (al leas! 45 per 
cent) in agriculture arise from inefficient irrigation systems, 
while there is a 20 per cent leakage from supply networks 
and general 10 per cent losses in industrial use. To reduce 
water losses, all countries must incorporate conservation 
programmes. 

In the agricultura! sector this can be achieved through: 

• reviewing the economics of irrigation and agricultural 
production, and reappraising agricultural policies; 

• improving traditional irrigation systems, introducing 
modern technology and promoting conservation techniques; 

• reviewing irrigation incentives and tariffs; 

• improving programmes to raise awareness of water as a 
scarce resource; 

• providing subsidies and soft loans for modern irrigation 
systems. 

The domestic and industrial sectors may require: 

• water prices that reflect true costs , including wastewater 
treatment; 

• applying escalating tariffs far increasing consumption; 

• installing modern water-saving technology for distribution 
systems and households; 

• improving leakage detection in supply networks; 

• modifying building codes to promete efficient use of 
wastewater far landscaping; 

• applying heavy pollution charges against industrial units 
violating regulations; 

• obliging industrial units to !real water befare discharging it. 

Arabia and Syria have initiated coastal management 
programmes, and WHO has prepared a plan of action 
in the Eastern Mediterranean Region in which 
priorities have been set for different countries with 
regard to the environment and related health problems 
(WHO/EMRO 1997). However, in most cases, NEAPs 
are mainly checklists of desirable actions, based on 
rather limited and doubtful information. They are 
generally short on reliable cost estimates, time 
schedules, division of responsibilities for 
implementation, and identification of sources of 
funding. 

Water being a priority in the region, most 
countries have formulated national strategies but 
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much more needs to be done (see box on page 317). 
For example, Bahrain's water strategy was initiated in 
the early 1970s. However, because it failed to reduce 
dependence on the country's fast-dwindling 
groundwater reserves, a new national water 
management strategy was endorsed to ·cover the 
period 1990 to 2010. The new strategy includes 
increasing production of desalinated water, a leak 
detection/reduction and system renewal programme, 
and reform of the agricultura! sector by expanding the 
use of treated wastewater for irrigation. Similarly, the 
national water strategy in Lebanon seeks to reduce 
water losses through the use of more modern 
irrigation techniques, and promote methods for 
wastewater treatment and reuse for irrigation. The 
national water strategy irt Saudi Arabia was formulated 
in the 1980s and covers national water policy up to the 
year 2020. Like the programmes in Bahrain and 
Lebanon, the Saudi strategy concentrates on the 
modernization of irrigation techniques and better use 
of treated wastewater. In addition, the Saudi plan 
includes the establishment of dams for surface water 
conservation and groundwater recharge, protection of 
groundwater resources from deterioration, capacity 
building and public awareness. 

l.;i\\~ ;irnl 1nstitution~ 

Laws 
The command-and-control approach, through 
legislation, is still the main environmental 
management too! in almost ali countries. Other 
approaches are being investigated and introduced, 
including technical assistance, advisory services, 
training, tax exemptions, cheap credit and fiscal 
disincentives. 

Sorne environmental laws date back to the 1930s. 
However, legislation dealing with a widc range of 
environmental issues, including desertification, 
scarcity of freshwater, pollution, management of 
hazardous and toxic wastes, and conservation of 
biodiversity, has been developed more recently; many 
national laws and decrees dealing with environmental 
protection have been adopted within the past two 
decades. 

Severa! new initiatives are being taken. In Bahrain, 
for example, ten legal instruments now address issues 
related to the protection of environmental resources 
(Fakhro 1997, Government of Bahrain 1998). In Saudi 
Arabia, severa! laws dealing with various aspects of 
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• the regulatlon for vetefinary quarantine. 

• Colieetion and treatment of natural gas accompanying 
the produotion of crude oll, reducing emissions frorn the 
cornbustlon of these gases; 

• Application of strict environmental standards by local 
reflneries to reduce lead content in gasoline as a first step 
towards lead-free gasoline; 

• lncorporation of environmental considerations in major 
developmental plans, such as those for industrial 
development in Jubail and Yanbu, which later received the 
UNEP Sasakawa Environmental Prize for outstanding 
environmental achievements; 

• lntegrating local industries to recycle wastes, minimize 
pollution and use wastewater for cooling and landscape 
irrigation. 

the environment are being effectively enforced (see 
box above). Lebanon has undertaken an overall review 
of its environmental legislation and has drafted an 
environmental code, laws for the protection of natural 
sites and monuments, a law on integrated pollution 
control and a framework law on protected areas. 
Environmental impact assessment decrees and 
procedural guidelines have also been developed in 
Lebanon. These draft laws and regulations have been 
discussed in national consultative fora (Government of 
Saudí Arabia 1992). Ornan is in the process of 
preparing a new set of regulations on environmental 
impact assessments. 

Implementation of legislation and enforcement of 
standards varies. In many countries, as in other 
developing regions, enforcement of legislative 
measures is far from satisfactory. This can be 



attributed to weak institutional capacity far 
environmental management, shortage of human and 
technical capabilities, adoption of imported standards 
which are not always relevant or applicable, the 
sectoral nature of environmental laws, unimpressive 
record of government machinery in monitoring and 
enforcing regulations and standards, política! and 
economic constraints and lack of public and NGO 
participation (UNEP 1995). 

There is a need to review, rationalize, update and 
integrate laws, modify norms and standards, and 
enforce monitoring procedures to address the 
inadequacies revealed in current legislation. An 
example of successful adaptation of laws and 
management strategies is the reforestation 
programme in Syria (see box below). 

Institutions 
During the past decade, there has been significant 
interest and improvement in environmental 
institutions to implement environmental policies, 
enforce laws, and set standards and norms. Sorne 
countries have environmental ministries (Lebanon, 
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Jordan, Ornan and Syria), others have general 
directorates and/or environmental councils (Bahrain, 
Iraq, Kuwait, Qatar, Saudi Arabia, United Arab 
Emirates and Yemen). A Palestinian Environmental 
Authority was established in December 1996. 
Committees and commissions have also been created 
to deal with specific environmental concerns such as 
ozone-depleting substances, pollution, wildlife 
conservation and biodiversity. 

Continuous amendments in institutional structures 
and responsibilities reflect the changing attitude of 
states to developments in environmental policies. 
Cross-cutting policy institutions are difficult to 
establish in a system of government based on line
management structures. Most state environmental 
institutions suffer from shortages of qualified 
manpower, inadequate funding and uneasy relations 
with other government institutions whose cooperation 
is essential in dealing with environmental issues. This 
has resulted in delays and failures to implement 
policies and enforce laws. Both governmental and non
governmental organizations need to strengthen their 
institutional structures and increase their financia! 

Forest coverage was reduced from 32 per cent to 2.6 per cent (484 000 ha) of Syria's 
total area during the period 1900-95 (Govemment of Syria 1996, FAO 1997). The 
country's dífferent forest ecosystems have suffered from deforestation, overgrazíng, over
cutting, and man-made tires affectíng forest biodíversity. Nearty 2 440 ha of forest were 
cleared for agriculture during 1985-93. During the past 15 years, more than 20 000 ha 
of coastal forest have been affected by fire. The Pistacia at/antica forests, whích used to 
cover sorne 3 000 ha, are now reduced to a few hundred hectares. Large tracts of 
original forests have degenerated ínto secondary plant communities of low economic and 
environmental value. 

year 

1953-70 

1971-76 

1977-84 

1985 

afforested 
area (ha) 

2 779 

5 273 

90 105 

23 459 
Recognizing the ímportance of forest and trees in combating desertification and 

arresting land degradation, a Hígher Commission for Afforestatíon was established in 
1977. The aím of the commission was to afforest progressively 15 per cent of the 
country through planting of forest and fruit trees in different ecoregíons. Cooperation 
between the Ministry of Agriculture and the Commission has led to: 

• revision of the 1953 forest law; 

• demarcation of forest lands; 

• establishment of a management plan far major forest ecosystems; 

• protection of forest ecosystems from tires; 

• increase of numbers and capabilities of forest nurseries; 

• distribution of forest tree seedlings to farmers ata nominal price; and 

• the launching of extensive university education and forestry tra ining programmes. 

The outcome of these activíties has been a substantial íncrease in afforestatíon and 
conservation of natura l forests (see table). 

Source: Government of Syria 1996 

1986 24 621 

1987 25 586 

1988 24 639 

1989 24 988 

1990 22 900 

1991 21 027 

1992 21 007 

1993 24 177 

1994 22 578 

1995 27 026 

1996 24 000 
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resources if they are to participate effectively in the 
formulation and implementation of environmental 
policies and action plans. 

Economic instruments • 

West Asian countries generally rely far more on 
regulatory mechanisms than market forces. However, 
most states levy sorne charges and fees for 
environment-related services. Because of other socio
economic priorities, only a portian of the revenue 
raised is used to finance environmental protection 
schemes. The use of economic and financia) 
instruments to control and prevent pollution through 
incentives and disincentives is rare. Soft loans are 
used in Bahrain, Jordan, Kuwait, Ornan, Syria and the 
United Arab Emirates to encourage water-saving 
irrigation techniques and the use of tunnels and 
greenhouses to improve water productivity. 

Where the polluter pays principie is applied, it is 
usually in the form of rather trivial fees levied for 
emitting polluting discharges of specified Ievels. 
These are difficult to collect because of the rather 
weak institutional framework for monitoring and 
enforcement. Other economic instruments, such as 
taxation for air pollution and Ievies on municipal 
services operations, are also widely applied. While the 
Ievies are relatively easy to collect, air pollution taxes 
require frequent and continuous sophisticated 
monitoring, which is seldom in place. Sorne countries 
(such as Ornan) have initiated self-monitoring 
schemes but these are still at an early stage. 

Resource conservation is practised through the 
pricing of sorne scarce resources, particularly water. 
Previous policies of state subsidy for water prices are 
changing. Pricing structures are generally applied to 
domestic and industrial water use as a rational 
instrument to control wasteful use. However, the 
pricing policy adopted still involves heavy subsidies in 
most countries. Furthermore, water used for 
irrigation, by far the largest category of water use, is 
either free or heavily subsidized (AOAD 1995). 

The general trend over the past ten years has 
been towards liberalization and privatization of the 
economy. The growing role of the private sector and 
the reduction or removal of subsidies on a number of 
commodities, including pesticides and fertilizers, have 
helped reduce soil and water contamination. Relaxing 
strict price controls, including prices of agricultura) 
products, can have a positive effect on agricultura! 

output and food security. Future economic 
development, and increasing the role of the prívate 
sector, will undoubtedly have environmental effects 
but these may or may not be beneficia). The full 
impact of adopting market economics has yet to be 
clarified. The region is beginning to look into these 
issues but there are no clear indicators of the way 
policies may develop to <leal with the myriad problems 
of a region in which the public sector is prominent in 
rich as well as Iess rich states. 

lndustry and ncw lt'dmologies _ 

Industrial development is still dominated by public 
enterprises, which benefit from a range of protective 
policies such as subsidies, credits, discrimination in 
governmental procurement and preference over 
competing imports. Large-scale manufacturing 
facilities are Iocated mostly in congested cities to 
benefit from urban infrastructure. 

The pattern of current industrial development falls 
into two distinct categories. The first comprises the 
comparatively modern industries in the GCC countries 
which depend primarily on oil as a raw material; 
typical activities include petrochemicals, fertilizers, 
aluminium, iron and steel, and cement, with sorne 
diversification into the engineering and construction 
industries. In the past, the abundance of capital 
resources enabled these industries to finance the cost 
of cleaner production and pollution control techniques 
(see box right). Their strong economic base permits 
incentives for attracting domestic and foreign 
investment in state-of-the-art technology. 

In Saudi Arabia, for example, cleaner production 
practices have been incorporated in majar 
development projects at the Jubail and Yanbu 
industrial complexes, including intensive programmes 
for resource saving, minimizing waste generation, and 
recycling of resources and by-products (Government 
of Saudi Arabia 1992). 

Another success story is the introduction of 
cleaner production concepts in the old aluminium 
smelter and a new extension at the Aluminum Bahrain 
Company. The new technologies reduced fluoride 
emissions by 98 per cent, total suspended particulates 
(including polyaromatic hydrocarbons) by 95 per cent 
and energy consumption by 15 per cent (Ameeri 
1997). Refineries in Bahrain, Kuwait, Saudi Arabia and 
the United Arab Emirates use new technologies to 
reduce su!phur emissions, gas f!aring and other 



Cleaner production in West Asia 

The major sources of industrial pollution in West Asia are 
the resource-based industries which include petroleum, 
chemical and petrochemical, mining, and agro-industries. 
Other sources include small and medium-size industries, 
such as metal finishing, tanneries and textile milis. 

The command-and-control approach in dealing with 
industrial pollution has its limitations. Government agencies 
responsible for the environment have gradually been 
introducing more friendly working relationships with 
industrial management. This has succeeded in convincing 
majar industries to comply with regulations and preven! 
pollution through the application of cleaner production 
procedures, cleaner technologies and pollution control. 

Cleaner production procedures have been applied 
successfully by Dubai Cable in the United Arab Emirates, by 
Meshal lnternational. BLAXECO and Al Zamil in Bahrain 
(Kanbour 1996), and by the National Titanium Dioxide 
company in Saudi Arabia (Harrison 1998). 

Environmental agencies are requiring new industrial 
enterprises to use cleaner technologies and cleaner 
production procedures. Environmental laws in Bahrain, Iraq 
and Jordan encourage al i industria l enterprises to apply 
pollution prevention procedures and reduce waste 
generation. 

Waste recycling has increased , for example with many 
small and medium-size metal recycling plants. Metal 
recovery plants from waste generated by metal smelters are 
thriving. Dross from aluminium smelters and aluminium 
from other sources are being recovered in Bahrain. In Saudi 
Arabia, metal catalysts are collected and regenerated for 
reuse, Lead from lead storage batteries is recove red in Iraq, 

hydrocarbon releases as part of their efforts towards 
environmentally-friendly production. Dubai (United 
Arab Emirates) has introduced unleaded gasoline for 
motor vehicles. It is expected that the other GCC 
countries will do the same by the year 2000. 

The second category of industrial development 
involves countries with less affluent economies such 
as Jordan, Lebanon, Syria and Yemen. Many industries 
in these countries employ labour-intensive and heavily 
polluting technologies. Typical activities include 
mining, textiles, metal finishing and food processing. 
Due to the inadequacy of their infrastructure, and 
serious debt problems, these countries are seldom 
able to provide sufficient investment for industrial 
modernization and pollution control. 

Changes in prices, taxes and subsidies normally 
fail to evoke the desired response in state-owned 
public enterprises. In countries where subsidies for 
inputs such as energy, water and material inputs are 
substantial, industrial pollution is usually aggravated. 
Controls over the prices of manufactured goods, on 
the other hand, discourage waste recovery and 
recycling, and often have negative environmental 

WEST ASIA 

Jordan and Saudi Arabia for reuse. In other Gulf countries, 
used car batteries are exported to India and Indonesia. Used 
engine oil is collected and recycled. Other materials recycled 
include plastics, paper and cardboard. 

Severa! industrial establishments are in the process of 
registering for certification under ISO 14 000, and 
evaluating the benefit of such certification to their general 
activities and product marketing. Enterprises such as 
refineries, petrochemical complexes and metal smelters in 
Bahrain, Kuwait, Ornan, Qatar, Saudi Arabia and the United 
Arab Emirates have already begun procedures tor obtaining 
certification. lmplementation of such standards will achieve 
commitment from top executives to protecting the 
environment, and help to implement pollution prevention 
techniques and environmental awareness and training. 
Environmental agencies are encouraging enterprises to 
obtain such certification. In the Emirate of Dubai, United 
Arab Emirates, ali new enterprises must submit a 
commitment to seek ISO 14 000 certification within two 
years of their establishment (Kanbour 1996) 

In countries with agro-industries, waste minimization 
procedures have been in use for sorne time. The salid 
wastes from these industries are converted to animal feed or 
compost to be re-used as soil conditioners. In the dairy 
industry, the liquid waste from the manufacture of cheese is 
being bottled and sold in Iraq and Jordan as a soft drink. 
On-site recycling of water in these industries is becoming 
the norm rather than the exception . 

Sources: Kanbour 1996 and Harrison 1998 

consequences. However, the emergence of new 
economic liberalization policies may force industry to 
pay a price that reflects environmental costs. 

Privatization, promotion of energy conservation 
and removal of subsidies should ultimately result in an 
overhaul of industry. Structural adjustment policies are 
being pursued in countries such as Jordan, Lebanon 
and Syria but what eff ect this will have on 
environmental impacts is unclear. If manufacturers 
have to cut corners to keep their competitive edge, 
the environment may suffer. But where lowering 
tariffs results in cheaper imports of cleaner 
technologies and pollution abatement equipment, 
environmental benefits could follow. Given appropriate 
measures, structural adjustment policies can yield 
both economic and environmental gains. 

Despite increased interest in cleaner technology, 
West Asian countries have yet to benefit significantly 
from the experience of the industrialized nations. This 
is mainly because of a lack of information on waste 
minimization technologies, management resistance to 
employing what they view as disruptive changes, and 
lack of policy measures conducive to investment in 
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such technologies. There is a need to influence 
environmental actions for new industrial activities in 
the region and identify likely problems and proper 
mitigation measures for pollution control, particularly 
in industries that emit hazardous wastes. The EIA 
regulations being instituted in most countries may 
encourage proper environmental planning for future 
industrial development. A regional system is also 
nccded to provide information concerning emission 
standards, cleaner production and waste minimization 
technologies and other relevant issues that may 
influence decisions on environmental management in 
industry. 

Development of human resources for effective 
environmental management in industry is badly 
needed. There is a need to link enforcement with 
evolving environmental jurisdiction and 
competitiveness on both internatiomil and local 
markets under the new global trade regime. The 
institution of effective monitoring systems will 
support enforcement and reflect a commitment to 
clevelop environmentally-sustainable industry. 

Generally, the trend is towards reducing emissions 
to comply with ambient air quality standards and 
control water pollution. For example, pollution control 
measures being implementecl in industrial 

The coastal zone ot Ornan is complex, dynamic and 
vulnerable, heavily used and under great pressure from 
offshore and inshore development activities. lts development 
involves many different authorities with overlapping interests 
and jurisdiction. This created the need for integrated action 
by ali concerned authorities to safeguard the coastal zone. 

A Coastal Zone Management Plan (CZMP) was started in 
the early 1980s and is now being implemented. lt is cross
sectoral in its approach to wildlife, habitats, human use and 
management of the coastal area. Main objectives ot the plan 
are to: 

• establish a comprehensive policy to guide coaslal 
development; 

• legalize the control ot development activities; 

• identify a leading agency to coordinate planning, 
development and resource management activities; 

• safeguard natural and cultural resources, including 
conservation areas; 

• safeguard and restare scenic areas for enjoyment; 

• improve monitoring, field studies and enforcement 
activities; 

establishments and refineries in Syria inclucle closed 
water circulation systems and treatment befare 
discharge, implementation of safety proceclures, and 
tightening standards for the aclclition oí lead to 
gasoline (Government of Syria 1997). Many countries 
are placing more emphasis on Integrated Pest 
Management and organic farming to reduce the 
harmful impacts of agrochemicals dischargecl to the 
environment. 

An important technical approach to resource 
conservation has been the growing interest in 
recycling of scarce resources, particul;irly water. 
ln many states on the Arabian Península, municipal 
wastewater is subjectecl at least to secondary 
treatment, and is widely used in irrigation of trees 
planted in determined efforts to green the landscape. 
Tertiary treatment is also practised in sorne countries. 
In Saudí Arabia, more and more homes and blocks of 
flats collect wastewater from toilet flushing, wash 
basins ancl baths, recycle it in situ and recirculate it in 
separate networks. It is claimed that this results in 
more than 40 per cent saving in total water 
consumption (Faheih Research and Development 
Centre 1997). Salid waste sorting and recycling is 
gathering momentum and trade in reclaimed resources 
is currently practised across national borders. The 

• identlfy and protect sensitive habitats including 
mangroves and coral reefs; 

• ensure sustainability of the resources; 

• control coastal erosion. 

The plan started with an official communication to all 
concerned authorities to inform them of the project (its 
goals, objectives and anticipated benefits) and to ask them 
to identify a focal person for liaison and collaboration. 
A series of meetings was held to ascertain lhe interests and 
activities of each authority. The plan evolved through a 
flexible process of dialogue, trial, error and adaptation. 
Later meetings focused on specific issues and solutions to 
individual problems. 

Responsibility for the execution of issue-specific actions 
was shared among concerned parties. A single plan for each 
target strelch ot coas! was produced through a participatory 
process. Each concerned authority was required to endorse 
lile plan and its recommendations, and to accept 
responsibility far implementing agreed actions. In several 
instances, this process led to actions being implemented 
and issues developed befare the plan was prinled, so 
implementation even overtook the planning process. 

Source: Government of Ornan 1998 



Islamic Relief Fund, which operates worldwide, has 
successfully promoted recycling schemes for 
aluminium cans in Saudi Arabia; the cans are exported 
to Bahrain. Waste paper is also being recycled, thus 
providing a sizeable income to the Fund. 

Puhlic participation 

Public participation is a complex process that requires 
fundamental changes in rooted social attitudes and 
individual behaviour. The efforts and resources needed 
to achieve active participation are considerable but are 
essential in the long term. 

Public access to environmental information has 
improved as governments have become more open but 
much more effort is required to achieve real public 
participation in environmental management (World 
Bank 1994). Public awareness of pressing 
environmental issues, particularly water scarcity, 
desertification, and pollution of air and marine 
resources, has increased rapidly during the past 
decade but in most countries public participation is 
still in its early stages. The role of NGOs, which now 
exist in most countries, is becoming more important 
(there are more than 50 NGOs in Lebanon -
Government of Lebanon 1995). 

Despite the proliferation of NGOs, few are truly 
viable or effective. Many continue to rely on state 
subsidies and are therefore neither self-sustaining nor 
truly independent. Many command little public respect 
or credibility. Consequently, assistance is needed to 
develop the capabilities of NGOs in the design, 
implementation and evaluation of actions to promote 
equitable access to resources and environmental 
services, particularly for the disadvantaged sectors of 
society. In addition, decentralizing decision-making 
seems vital for enhancing community participation in 
the formulation, execution and evaluation of local 
development projects. 

Projects aimed at strengthening national capacities 
for environmental affairs have been initiated in severa! 
countries under Agenda 21 and World Bank 
programmes. The UNDP Regional Bureau for Arab 
States and the GEF have initiated capacity-building 
projects in biodiversity, climate change and 
international waters. 

Environmental technology transf er needs to 
expand in parallel with the development of improved 
capacity, human and financia! resources. Dissemination 
of the results of successful examples of cleaner 
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technologies, through newsletters, manuals, and the 
environmental press, will greatly strengthen public 
awareness and promote capacity-building strategies. 

Environnwntal information 
ancl educat ion 

There is a general lack of reliable, up-to-date 
information and data on the state of the environment. 
This relates to the lack of standardization of data 
formats and consistent environmental monitoring, data 
collection and reporting. Reports are often located in 
different public and prívate organizations, between 
which there is little or no cooperation. This results in 
gaps and duplication of data, and limited utilization of 
the information. This, in turn, hinders policy 
development, planning, implementation and follow-up. 

Networking and integration of data for 
environmental assessment are at an early stage. 
Electronic information systems, networks and 
cooperation and coordination among relevant 
organizations ali need to be strengthened to enable ali 
users to benefit fyom data at the local, national, 
regional and international levels. 

Many universities and institutions are running 
courses and organizing training programmes, seminars 
and postgraduate studies in different fields of the 
environment. Courses on the environment have also 
been introduced in school curricula (UNEP/ROWA 
1994). However, environmental training has yet to be 
institutionalized throughout the region. 

Social policies 

In the past, social traditions, an improving economic 
climate and policies to encourage population growth 
have ali resulted in increasing population during the 
past three decades. This growth has recently become 
difficult to control, and policies for controlling 
population growth are generally failing to produce 
significant results. 

With nearly 92 million people in 1998, and an annual 
growth rate of more than 3.1 per cent, population 
pressure is now the core problem for economic 
development policies. The growth rate exceeds the 
anticipated growth rates of the region's economies, 
particularly in agriculture. The deficit in food production 
is growing and is aggravated by the scarcity of 
resources (land and water) which are nearly fully 
utilized. Water security and increased food production 



POLICY RESPONSES 

have been the dominant strategies behind most 
development policies during the past two decades. 
These have been only partially successful, mainly as a 
result of poor or ill-defined strategies to combat 
pollution, degradation and over-exploitation of 
resources, institutional weakness and lack of 
coordination, inadequate technical and financial 
resources and lack of public participation. A further 
major problem is that of refugees and dislocated people, 
especially in Jordan, Lebanon and Syria, where nearly 
one million refugees live in poor conditions in camps 
around major cities, putting pressure on the already 
over-stretched infrastructure in these countries. 

Condusions 

There has been a significant increase in national 
commitments to environmental issues and sustainable 
development. Environmental institutions have been 
given higher priority and status, and the level of policy 
commitment has increased. 

Many countries have introduced legislation 
covering a wide range of environmental issues. 
Economic and financia! instruments are still used only 
to a limited extent. Cleaner production is being 
promoted, and environmental education and training 
have increased. 

Water and land management problems are 
sufficiently severe to merit much stronger action and 
the consideration of alternative policies. Alleviating 
water depletion, land degradation and desertification, 
and achieving a sustainable use of these resources, 
requires the formulation and implementation of 
integrated national land and water plans incorporating 
improved planning and analysis, legal and institutional 
reforms, and new water and land resource projects and 
programmes. 

Economic development needs to go hand in hand 
with sound environmental policies within the 
framework of sustainable development. Policy 
initiatives should concentrate on institutional 
strengthening, information management, attracting 
investment and effective incentives. 

Success in implementing MEAs is mixed and 
economic instruments to improve implementation are 
still not well developed. Countries depend mainly on 
command-and-control measures, but instruments such 
as incentives, taxes and charges, pricing strategies, 
cleaner production and other indirect measures are 
being applied to a few MEAs, particularly the 
Montreal Protocol. National reporting is weak and 
compliance is not well monitored, except for the 
Montreal Protocol. 
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The Polar 
Regions 

KEY FACTS 

• Except tor a few countries, polar issues are largely 
peripheral to domestic politics and the economy. At the 
global level, this has resulted in an inability or 
unwillingness, or both, to pay much attention to the 
problems of the polar environment, not least in the 
allocation of funds. 

• The eight Arctic countries have, in the decade since the 
end of the Cold War, developed a dynamic regional 
cooperation focusing on Arctic environmental issues. 

• An lnternational Code of Safety for Ships Navigating in 
Polar Waters, setting specific safety and anti-pollution 
standards, is being drafted under the auspices of the 
lnternational Maritime Organization. 

• The Antarctic is unique in two ways: it is the only part 
of the world that is primarily managed cooperatively by 
interested countries on the basis of international 
agreernents; and its policies are mainly proactive, seeking to 
address potential problems before they arise. 

• The annual Antarctic Treaty Curisultative Meetings have 
now adopted more than 100 measures, decisions or 
resolutions as well as several international agreements that 
relate specifically to the environment. 

• Growth in tourism is likely to continue. 'Mass tourism' 
could challenge the existing policy structures or the 
lnternational Association of Antarctica Tour 0perators. 

• The most serious policy challenge is in relation to 
Antarctic fisheries. The Convention for the Conservation of 
Antarctic Marine Living Resources (CCAMLR) needs to 
develop enforcernent mechanisms to ensure that 
conservation measures are complied with by the activities of 
an overcapitalized global fishing fleet, operating under a 
complicated system. 

The policy background 

Cooperation has become the key to development of 
polar environmental policies. In the Arctic, there has 
been a transformation from the military secrecy of the 
Cold War era to pan-Arctic cooperation on sustainable 
development and the environment, with a keen focus 
on traditional lifestyles of indigenous peoples. The 
Antarctic environment and, in particular, the human 
activities that take place in it are regulated and 
managed on a cooperative basis by the parties to the 
complex of multilateral agreements of the Antarctic 
Treaty System. 

Rather than describing policy responses under 
different policy instruments, as is done for the six 
other GEO regions, this section first describes the few 
majar policy developments that are common to both 
polar regions, and then considers the Arctic and 
Antarctic in turn. 

Common policy instrumenb , 

Severa! global international instruments make special 
provision for polar areas. For example, the 1992 Earth 
Summit and Agenda 21 led to the adoption of a Global 
Programme of Action for the Protection of the Marine 
Environment from Land-based Activities in 1995. This 
has been given an Arctic focus through the Regional 
Programme of Action for the Protection of the Arctic 
Marine Environment from Land-Based Activities, 



endorsed by Arctic Council Ministers in the Iqaluit 
declaration (Arctic Council 1998). 

Similarly, the 1982 UN Convention on the Law of 
the Sea includes a special provision for ice-covered 
areas, applicable to pollution from vessels. An 
International Code of Safety for Ships Navigating in 
Polar Waters, setting specific safety and anti-pollution 
standards, is being drafted under the auspices of the 
International Maritime Organization (IMO) 
(Brigham 1999). 

A Global Plan of Action for the Conservation, 
Management and Utilization of Marine Mammals 
(MMAP) has been developed by UNEP and FAO 
together with the International Whaling Commission 
and the World Conservation Union (IUCN). UNEP 
serves as the secretariat for MMAP and continues to 
support activities that promote and assist countries to 
achieve sound conservation and management of 
marine mammals. 

Neither the Arctic nor the Antarctic is covered by 
the UNEP Regional Seas Programme but the UNEP
led Intergovernmental Negotiating Committee is 
preparing an MEA on persistent organic pollutants 
(POPs) - negotiations are expected to be completed 
by the year 2000. POPs are found in both polar regions 
as a result of long-range transport. 

Policy overvie,v - Arctic 

Current situation 
Cooperation among the eight Arctic countries 
(Canada, Denmark/Greenland, Finland, Iceland, 
Norway, Russia, Sweden and the United States) was 
initiated by Finland in 1989 and adopted as the Arctic 
Environmental Protection Strategy (AEPS) by a 
declaration of the First Ministerial Conference on the 
Protection of the Arctic Environment, held in 
Rovaniemi, Finland, in 1991. The declaration set out a 
joint Action Plan in which the Arctic Eight undertook 
to cooperate in scientific research to specify sources, 
pathways, sinks and effects of pollution, as well as to 
share data. Priority was given to pollution by POPs, 
oil, heavy metals, radioactivity and acidification. 
Moreover, the Arctic countries agreed to assess 
potential environmental impacts of development 
activities and to implement measures to control 
pollutants and reduce their adverse effects on the 
Arctic environment. The AEPS included special 
reference to accommodating the traditional and 
cultural needs, values and practices of local 

THE POLAR AREAS 

populations and indigenous peoples (AEPS 1991). 
The AEPS also established a number of 

cooperative programmes: 

• the Arctic Monitoring and Assessment 
Programme, which monitors the levels and 
assesses the effects of anthropogenic pollutants in 
ali compartments of the environment; 

• an Emergency Preparedness, Prevention and 
Response programme, which provides a framework 
to address the threat of environmental 
emergencies; 

• Conservation of Arctic Flora and Fauna, which 
facilitates the exchange of information and 
coordination of research into species and habitats; 

• Protection of the Arctic Marine Environment, 
which takes measures to prevent marine pollution. 

These programmes reported to the Ministers of 
Environment of the Arctic countries approximately 
every two years. The Ministers then identified priority 
areas for further action. Four Ministerial conferences 
were held under the AEPS framework with the final 
conference in Alta, Norway, in June 1997. 

M EAs affectmg the Arctrc 
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Many MEAs are as relevant to the Arctic as they are to more temperate regions. In 
addition, there are unique problems that need to be addressed through specific 
provisions of intemational instruments ar through intemational organizations. MEAs 
of particular importance to the Arctic are: 

• The 1979 UN Economic Commission for Europe's Convention on Long-Range 
Transboundary Air Pollution (LRTAP) and its protocols, ratified by all Arctic 
countries. The objective is to prevent, reduce and control transboundary air 
pollution from existing and new sources. The new protocols on heavy metals and 
POPs, signed in Arhus in June 1998, are of special significance. 
• The 1991 Convention on Environmental lmpact Assessment in a 
Transboundary Context (the Espoo Convention). Aimed at preventing, reducing and 
controlling significan! adverse transboundary environmental impacts, it obliges 
parties to conduct EIAs on proposed activities that may have such impacts. The 
Convention covers all land-based sources (except for POPs) but is limited to 
transboundary effects. 11 provides far notification but only through self-assessment. 
AII the Arctic countries are eligible to become parties to Espoo but only two of 
them, Norway and Sweden, have ratified it. 
• The 1992 Convention far the Protection of the Marine Environment of the 
North-East Atlantic up-dates and combines two previous agreements: the 1972 
Oslo Convention (dumping from ships and aircraft) and the 197 4 Paris Convention 
(land-based sources). This agreement introduced the precautionary and polluter 
pays principies into environmental protection in the regían but it covers only sorne 
Arctic areas and it does not specifically address coastal development. 

The only Arctic-specific MEA is the 1973 Agreement on Conservation of Polar 
Bears. However, the 1957 lnterim Convention on Conservation of North Pacific Fur 
Seals and its protocols also cover the Arctic, and the 1995 Waterbirds Agreement 
under the Bonn Convention covers a large Arctic segment. 



POLICY RESPONSES 

The programmes of the AEPS have now been 
subsumed under the Arctic Council - a high-level 
forum established by the Arctic Eight under a 
declaration signed in Ottawa in September 1996. The 
Arctic Council has provided a wider means for 
promoting cooperation, coordination and interaction 
among the Arctic states, involving indigenous 
communities and other inhabitants, particularly on 
sustainable development and environmental protection 
issues. In the Arctic Council, the category of 
Permanent Participants provides for active 
participation and full consultation with indigenous 
representatives. The Council has a complementary 
role in nurturing regional identity. Indeed, the Arctic 
Council Declaration takes a wider view on regional co
operation than was possible under the AEPS. 

Sub-regional cooperation also began in the 1990s, 
building on and reinforcing earlier bilateral contacts. 
For example, the Barents Euro-Arctic Regían (BEAR), 
established under the 1993 Kirkenes Declaration, 
focuses on the environment and operates at two levels 
- between the governments of Finland, Norway, 
Russia and Sweden, as well as between the eight 
northernmost counties ancl/or provinces in these 
countries (Kirkenes Declaration 1993). The BEAR 
Regional Council is comprised of representatives from 
local government and includes a Saami tepresentative. 
A similar concept of institutionalizing bilateral dialogue 
originated in 1991 when the Northern Forum, 
involving regional authorities and also operating with 
an environmental agenda, was established in 
Anchorage (Nordic Council of Ministers 1995). 

Cooperation amongst groups of indigenous peoples 
is now organized at sub-regional leve! - for example, 
through the Inuit Circumpolar Conference and the 
Saami Council - and at regional leve! through the 
Arctic Leaders' Summit. 

There is also international cooperation between 
professional groups. For example, the International 
Arctic Science Committee, composed of scientific 
organizations in the countries that conduct research in 
the Arctic, was founded in 1990, with the primary goal of 
coordinating research (Nordic Council of Ministers 
1995). Organizations such as the Nordic Council and the 
Standing Committee of Parliamentarians of the Arctic 
Region, established in 1993, have also shown an interest 
in Arctic environmental cooperation (Haarde 1997). 

Policy trends 
The end of the 1990s may signa! the start of 

consolidation leading to even more intense 
environmental cooperation. Severa! governments, of 
Nordic countries in particular, have recently started a 
thorough re-examination of their northern policies. 
The new initiatives are aimed at: 

• broadening the context - putting environmental 
protection on the wider agenda of the Arctic 
Council; 

• intensifying sub-regional cooperation - particularly 
in the Barents region; and 

• enlarging the picture - the European Union's 
'northern dimension'. 

Unlike AEPS, which focused on 'threats to the Arctic 
environment and the impact of pollution on fragile 
Arctic ecosystems', the Arctic Council Declaration 
considers the environment in a much wider context. 
Formulating a proper relationship between sustainable 
development and environmental protection has 
emerged as a key policy requirement. 

Although there has already been sorne cooperation 
in relation to the Barents area (Schram Stokke and 
Tunander 1994), realizing the economic potential of 
this sub-regían requires the integration of 
environmental concerns into energy production, 
forestry, transport, industry, natural resource 
exploitation and land-use planning. The scale of the 
environmental actions needed and the severe 
economic problems facing the Russian Federation, 
however, mean that financia! resources need to be 
found to implement projects (Ojala 1997). 

The closer involvement of the European Union in 
Arctic cooperation, creating the Union's 'northern 
dimension' (Heininin and Langlais 1997), will be taken 
into consideration in the preparation of the European 
Union's Sixth Environmental Programme. This 
cooperation will extend the provision of 2000-06 
funding through the next round of the TACIS, PHARE 
and Interreg programmes (Lipponen 1997). 

Barriers to progress 
For sorne, especially the majar states, Arctic issues 
are largely peripheral to domestic politics and the 
economy. This has resulted in an inability or 
unwillingness, or both, to pay much attention to the 
problems of the Arctic and its environment, not least 
in the allocation of funds. There is no agreement on 
funding at the international leve!. Cooperative 
activities, and especially the hosting of Arctic 
programme secretariats, depend on voluntary 



contributions of the participating countries. 
There are also more specific problems related to 

particular aspects of environmental cooperation. For 
example, the Arctic Monitoring and Assessment 
Programme had problems in accessing sources of 
information on pollution because a number of national 
institutions were reluctant to provide the necessary 
raw data, often on grounds of security. Sorne agencies 
preferred to provide already interpreted data, and 
others failed to respond at ali. Despite a political 
commitment within AEPS to provide the data, it was 
impossible to enforce this. Nevertheless, the AEPS 
produced valuable basic studies of ecosystem 
functioning, and provided a starting point for Arctic 
decision-makers to create further policy measures for 
environmental protection, now within the ambit of the 
Arctic Council. 

Within its wide policy embrace, the Arctic Council 
has defined certain 'no-go' issues. For instance, 
although the United States, in a mid-1994 inter-agency 
review of Arctic policy, listed environmental protection 
as the top priority and simultaneously downgraded 
national security and defence considerations, freedom 
of navigation remains the strategic military interest of 
the US Navy in Arctic waters, particularly for 
submarine operations (Griffiths 1999). Environmental 
protection related to military activity in the Arctic is 
dealt with under separate arrangements among 
individual states, such as the trilateral military 
environmental cooperation between Norway, the 
Russian Federation and the United States, entered 
into in September 1996 (AMEX 1996). The separation 
of security from other issues in the Arctic is a 
characteristic of Arctic collaboration. Whilst this may 
be seen by sorne as an important precondition for 
successful cooperation, others may see it as a valid 
cause for stalemate on particular issues. 

Current situation 
The environmental policy situation in the Antarctic is 
unique in two ways: 

• it is the only continent that is primarily managed 
cooperatively by interested countries on the basis 
of international agreements; 

• policies are mainly proactive, seeking to address 
potential problems before they arise, in contrast to 
other parts of the world where they tend to be 
reactive and remedia!. 

THE POLAR AREAS 

Antarctica is uninhabited apart from the wintering 
members of national scientific programmes, summer 
visitors and tourists. The surrounding Southern Ocean 
has for a long time been exploited for whaling, sealing 
and fishing. The legal status of the Antarctic is quite 
unlike that of the Arctic. Seven states assert claims on 
the continent (Argentina, Australia, Chile, France, 
New Zealand, Norway and the United Kingdom) -
three of which overlap (those of Argentina, Chile and 
the United Kingdom). The United States and the 
Russian Federation do not recognize these claims but 
reserve the right to make their own claims, and the 
majority of other states do not recognize any claims. 

The sub-Antarctic islands surrounding the 
continent and north of latitude 60º S are, with two 
exceptions, subject to uncontentious national 
sovereignty. The exceptions are the South Sandwich 
Islands and South Georgia, where Argentina contests 
the current jurisdiction of the United Kingdom. This 
situation is linked to the Falklands (Malvinas) dispute 
between these states. Territorial seas and exclusive 
economic zones (EEZ) are asserted around a number 
of sub-Antarctic islands. Between these and the 
waters that are subject to regulation under the 
Antarctic Treaty System, there are large areas of the 
high seas. 

The absence of agreed national sovereignty has 
shaped the international regime. The area south of 
60º S is subject to a form of international governance 
involving 44 states (US 1999) under the Antarctic 
Treaty System, although other states have contested 
the propriety of this subset of the global community 
regulating, outside the UN system, what they assert is 
a global commons. 

The Antarctic Treaty (concluded in Washington 
DC, United States, in 1959) has the primary objective 
of ensuring 'in the interests of ali mankind that 
Antarctica shall continue for ever to be used 
exclusively for peaceful purposes and shall not become 
the scene or object of international discord' (Antarctic 
Treaty 1959). It prohibits any measures of a military 
nature, promotes international cooperation in scientific 
research, prohibits nuclear explosions and the disposal 
of radioactive wastes, and removes the potential for 
sovereignty disputes between Parties. 

The treaty does not itself contain provisions 
relating directly to the environment, apart from the 
prohibition of nuclear explosions and waste disposal. 
However, it is now complemented by three other 
agreements that do: the Convention for the 
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Conservation of Antarctic Seals, the Convention for the 
Conservation of Antarctic Marine Living Resources 
(CCAMLR), and the Madrid Protocol on Environmental 
Protection to the Antarctic Treaty, all of which have 
entered into force. Together with the Antarctic Treaty 
itself, these are known collectively as the Antarctic 
Treaty System (see box). A Handbook provides the 
texts of all these agreements (US DOS 1994). 

The annual Antarctic Treaty Consultative 
Meetings have now adopted more than 100 measures, 
decisions or resolutions as well as several 
international agreements that relate specifically to the 
environment. Particularly significant are recent 
measures on tourism, and designation and 
management plans for different categories of protected 
area, and resolutions on fuel storage and handling, 
inspection checklists for current stations, abandoned 
stations, vessels, waste disposal sites, emergency 
response action and contingency plans. 

lndependent bodies such as the Scientific 
Committee for Antarctic Research (SCAR) and the 
Council of Managers of National Antarctic Programmes 
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(COMNAP) have developed year-round operation, with 
specialist working groups and groups of experts 
addressing different environmental issues. Specialized 
workshops are increasingly used to address particular 
issues, such as by SCAR and COMNAP on Monitoring 
of Environmental Impacts (SCAR/COMNAP 1996), by 
IUCN on Cumulative Impacts (IUCN 1996), by the 
United Kingdom (Norway/UK 1998) and by Peru (Peru 
1999) on Protected Areas, by Chile during the 
combined XXV SCAR/X COMNAP meetings on the 
concept of 'dependent and associated ecosystems' in 
1998, and by Australia on Diseases of Antarctic Wildlife 
(Australia 1999). In each case, these specialist 
meetings and their reports feed back into policy 
discussions at the ATCM. 

During the 1980s, in response to pressure from 
the environmental movement and non-Antarctic 
Treaty states at the United Nations, the ATS became 
more open and accessible. Expert organizations were 
admitted to the ATCMs and CCAMLR meetings, 
meeting documents became publicly available and 
Parties paid increasing attention to aspirations and 
perceptions outside the meeting. 

There has been sorne reduction in this openness 
during the 1990s. Expert organizations external to the 
ATS were denied access to the 11 meetings of the 
Group of Legal Experts on liability for damage to the 
environment between 1992 and 1998. Set against this, 
however, is the creation of a web site for the XXII and 
XXIII ATCMs that allows access to documents 
following the meeting (ATCM 1998). 

Organizations invited to attend the ATCMs include 
United Nations organizations (IMO, IOC, UNEP and 
WMO) and international organizations such as IAATO, 
IUCN, Pacific Asia Travel Association, World Tourism 
Organization, and the Antarctic and Southern Ocean 
Coalition. 

The region is also covered by a number of global 
MEAs which have been the subject of recent discussion 
within the Antarctic Treaty System (Chile 1996 and UK 
1996): the UNFCCC, the Vienna Convention and its 
Montreal Protocol on Substances that Deplete the 
Ozone Layer, CITES, CBD and the 1972 Convention on 
the Prevention of Marine Pollution by Dumping of 
Wastes and Other Matter (London Convention). The 
UN Convention on the Law of the Sea (UNCLOS) is 
also relevant, especially Part XII on the protection and 
preservation of the marine environment. 

In 1990, the region south of latitude 60º S was 
designated a Special Area under Annexes I (oil) and V 



(garbage) of MARPOL 73/78, banning the disposal, at 
sea or on shore, of oily residues and garbage from ships. 

Whaling is not covered by the Antarctic Treaty 
System, as it is dealt with under the International 
Convention for the Regulation of Whaling. The 
International Whaling Commission (IWC), concerned 
with the negative impact of whaling, established a 
Southern Ocean Whale Sanctuary in 1994. Japan voted 
against the sanctuary and entered an objection to it 
with respect to Antarctic Minke whale stocks. In 1998, 
the Commission passed a resolution requesting Japan 
to refrain from issuing a special permit for the take of 
southern hemisphere Minke whales, particularly 
within the sanctuary (IWC 1998). 

A number of the albatrosses breeding on the sub
Antarctic islands have been placed on the list of 
species which have an unfavourable conservation 
status and require international agreement for their 
conservation and management (Appendix II of the 
1979 Convention on the Conservation of Migratory 
Species of Wild Animals, the Bonn Convention). One 
species (the Amsterdam albatross, Diomedea 
amsterdamensis) has been placed on the Appendix I 
list of species which are endangered (CMS 1997). 

The sub-Antarctic Macquarie and Heard islands 
have been nominated by the Australian Government 
for inscription on the World Heritage List (Australia 
1996) under the Convention for the Protection of the 
World Cultural and Natural Heritage. The New 
Zealand Government has nominated the Antipodes 
Island, Auckland Islands, Bounty Islands, Campbell 
Island and the Snares (NZ 1997). 

Commercial tourism in Antarctica has accelerated 
in the past decade, both in numbers of passengers on 
ships and, more recently, in overflying aircraft. To 
prevent or mitigate the possible environmental 
impacts of this growing demand, the International 
Association of Antarctica Tour Operators (IAATO) has 
taken a number of measures in conjunction with the 
parties to the Antarctic Treaty. These measures 
include evaluation of the environmental impact of 
activities proposed by the company members of 
IAATO, and the introduction of Ship-board Oil 
Pollution Emergency Plans on ali IAATO member 
vessels. Furthermore, Parties to the Antarctic Treaty 
have recommended the use of a standard form for 
post-visit reporting in order to obtain consistent 
information that will facilitate analysis of the scope, 
frequency and intensity of tourism and other non
governmental activities (ATCM 1997). 

)' 
THE POLAR AREAS ) 

Science is given a high status in ali four components of the Antarctic Treaty 
System. tndeed, with the possible exception of CCAMLR, where recent commercial 
pressures may compete more evenly with science, scientific advice has frequently 
been pivotal in setting the direction of policy. 

Antarctica offers outstanding scientific opportunities to improve understanding 
and monitor global changes and majar interactions in the biosphere. The Madrid 
Protocol designates Antarctica as a 'natural reserve, devoted to peace and science' 
and stresses the value of Antarctica as 'an area far the conduct of scientific 
research, in particular research essential to understanding the global environment'. 
The number of people participating in scientific programmes grew steadily up to 
1989/90. Research activities are changing as global issues increasingly drive the 
directions of science and as technological development extends the range of 
science and make the region more accessible. There is now a balance between 
research into global change and local human impacts. Research projects are also 
becoming more integrated, gathering specialist information from different areas and 
countries to address majar scientific issues such as past glaciations, sea levels and 
atmospheric composition, ozone depletion, ice-sheet changes, sea-ice dynamics 
and oceanic and atmospheric circulation. 

To encourage more effective research, the Parties to the Antarctic Treaty are 
promoting international and multi-disciplinary science and efficient operational 
management. SCAR provides a forum far the development of cooperation, through 
its various Working Groups and Groups of Specialists. COMNAP provides 
opportunities far logistic cooperation and exchange of ideas and information. SCAR 
and COMNAP work closely together, in particular on Antarctic Data Management. 

Policy trends 
Two major global problems pose particular risks for 
the Antarctic - increased UV-B resulting from the 
depleted ozone !ayer, and climate change. Whilst 
overall policies to address these issues fall under 
appropriate global MEAs, regional initiatives should 
contribute to the collection of the necessary scientific 
data, and help galvanize international action. 

Growth in tourism and fisheries activities is likely 
to continue. Current policies for management of these 
industries are inadequate. While·tourism <loes not 
currently present a serious problem, existing policy is 
based on limited, largely ship-based touring, where 
most operators are members of an environmentally
sensitive industry association, IAATO. Any emerging 
mass tourism industry in Antarctica could become a 
challenge for existing policy structures or IAATO. 

However, by far the most serious policy challenge is 
in relation to fisheries. CCAMLR needs to develop 
enforcement mechanisms to ensure that conservation 
measures are complied with by an overcapitalized global 
fishing fleet, operating under complicated ownership, 
operation, control and flagging arrangements. 
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KEV FACTS 

• The key environmental issues in the 21st century may 
result from unforeseen events and scientific discoveries, 
sudden, unexpected transformations of old issues, and 
well-known issues that cu rrently do not receive enough 
policy attention. 

• A survey of emerging issues carried out among 
scientists for GE0-2000 cited pollution and scarcity of 
water resources (57 per cent) and climate change (51 per 
cent) as major issues. Then carne deforestation/ 
desertification (28 per cent) and problems arising trom poor 
governance at national and international levels (27 per 
cent). 

• The survey identified six issues cited with similar 
frequency by respondents from ali regions, freshwater 
scarcity, environmental pollution (mainly chemical), invasive 
species, reduction in human immunity and resistance to 
disease, fisheries collapse and food insecurity. 

The region-specific alternative policy studies carried out for 
GE0-2000 show that, 

• Business-as-usual wi ll not lead to sustainability. 

There is a clear need for integrated policies. 

• Market-based incentives, particularly subsidy reforms, 
áre important in ali regions. 

• Envi ronmental institutions in most regions are weak and 
plagued with limited mandates and power, smal l financia! 
resources and few human resources. 

A main obstacle to successful policy implementation is 
!he low priority generally afforded to the environment. 

Thc importann· of the fulure 

Far most of history, the capacity of human beings to 
affect the environment was limited and local, though 
the massive projects of ancient civilizations and the 
denuding of lands around the Mediterranean show 
what was possible even in pre-industrial times. Today, 
human activities have grown to the point where they 
affect many of the large-scale physical systems of the 
planet. Present day actions also have consequences 
that reach far into the future. The impact of present 
policies, for example on energy and infrastructure, will 
extend well beyond the lifetimes of those who initiated 
and implemented these projects. Despite their 
inherent uncertainties, projections and forecasts are 
becoming increasingly popular as a basis for decision 
making. Conversely, the 'future' is playing an 
im:reasing role in the present. The future impacts of 
today's decisions are becoming more and more 
prominent in current-day policy making. 

This chapter looks at the environmental issues 
that will require priority attention in the 21st century. 
It assesses which old problems are rapidly becoming 
worse or for which solutions are becoming more and 
more difficult. It looks at issues that currently do not 
receive enough policy attention. And it identifies a 
number of key issues for the future through a series of 
alternative policy studies, carried out region by region, 
for the GEO-2000 report. 



The environmental issues that may become priorities 
in the 21st century can be clustered in the following 
groups: 

• unforeseen events and scientific discoveries; 
• sudden, unexpected transformations of old issues; 

and 
• well-known issues to which the present response 

is inadequate - although their long-term 
environmental consequences are well known. 

Unforeseen events 
and scientific discoveries 
The huge increase in environmental research over 
recent decades has made the possibility of sudden and 
unexpected surprises about the environment less 
probable. Many hypotheses on possible future 
problems have already been analysed in detail or are 
under continuous investigation. However, the 
northern bias of this research means that an 
environmental issue that no one has predicted, 
foreseen or studied could emerge in the less 
developed regions. The best guarantee against 
unforeseen events is the stimulation of scientific 
research and the application of current knowledge 
through policy-oriented assessments. 

In the past, severa! unforeseen environmental 
issues have been brought to light by the scientific 
community. The best known recent example is 
probably stratospheric ozone depletion caused by 
emissions of CFCs and other ozone-depleting 
substances. The phenomenon was not discovered until 
1974 and it took until 1985 -when the presence of the 
Antarctic ozone hole was discovered - for it to be 
accepted as a major international issue. Similarly, acid 
rain was not foreseen as one of the results of 
industrial expansion, and its discovery in the 1960s -
including the first observations of its impact - was one 
of the critica] events that led to the Stockholm 
Conference on the Human Environment in 1972. 

The oceanic flip-flop theory suggested by severa! 
scientists since the early 1960s (see, for example, 
Broecker 1987) is another example. Global warming, it 
is argued, could interrupt the system by which cold, 
salty water in the North Atlantic periodically sinks to 
the ocean floor, a mechanism that is vital to the 
general circulation of the oceans and particularly to 
the Gulf Stream that warms much of Europe. If global 
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warming caused increased rainfall or reduced wind 
speeds over the North Atlantic or led to the melting of 
freshwater glaciers in Greenland, salt concentrations 
in surface waters could fall, leading to less mixing of 
surface and deep waters. This would interrupt the 
flow of the Gulf stream, bringing a cooler climate to 
northern Europe. More recently, Broecker (1997) has 
suggested that these effects could turn off the deep
ocean conveyor belt completely, triggering an ice age. 
Evidence for such flip-flops has been found in 
geological records obtained from ice cores and deep
sea sediments. Of particular concern is the fact that 
these events have occurred over time periods as short 
as four years. Broecker refers to the oceans as the 
Achilles' heel of the climate system. 

Current research may well bring to light other 
unexpected consequences of the increasing human 
manipulation of nature and biological processes. The 
possible effects of accidentally or intentionally 
introducing genetically-modified organisms (GMOs) on 
the gene pools, survival and overall health of wild 
populations of cultured species is an active area of 
research. While GMOs are expected to be widely used 
in the United States by the year 2000 in crops such as 
soya and maize, in other regions there is serious 
concern about the risks involved, and their 
commercialization has been postponed until more is 
known about possible impacts. 

The rapid evolutionary nature of microbes, vii-uses 
and sorne insects is another area where surprises could 
be in store. Similarly, the enormous disruption that 
chemicals can have on ecosystems and human health is 
now well known. But every year many new chemicals 
are brought into circulation. The fact that many are 
introduced without sufficient research into their 
impacts is a major worry, as is the potential impact of 
mixtures of chemicals of which we currently have little 
understanding. More research into the whole range of 
chemical issues, including recently recognized topics 
such as endocrine disrupters, is needed. 

Unexpected transformations of old issues 
Many of the issues that will require priority attention 
in the next century will be aggravated forms of today's 
issues. Many of these continue to evolve and broaden 
in response to changing socio-economic, cultural and 
environmental conditions, although they are becoming 
better understood through increasing scientific and 
technical knowledge. 

A classic example is the chemical time bomb 
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Envmrnmental surprises since 1950 

Environmental surprises can result from many causes 
including unforeseen issues, unexpected events, new 
developrnents, changes in trends and shifts in environmental 
perception. 

Unforeseen issues 
New issues rarely appear without warning; however, their 
lack of frequency does not undermine their importance. 
• CFC-induced ozone depletion. Stratospheric ozone 
depletion was unknown at the time of Stockholm. 
Chlorofluorocarbons (CFCs), which were thought to be 
chemically inert and harmless to the environment, are now 
recognized as the primary cause of stratospheric ozone 
depletion. CFC-induced ozone depletion, first hypothesized 
in 1974, gained sorne public attention as a result of an 
article in the New York Times the same year but became an 
alarming issue worldwide following the discovery of a large 
stratospheric ozone 'hale' over Antarctica in 1985 

Unexpected events 
Sorne events may be well known but their severity, timing 
and location unanticipated As populations expand and 
industrial activity intensifies. these events may become more 
common or more serious. 
• Oil spills such as the Torrey Canyon (1967), Amoco 
Cad1z (1978) and Exxon-Valdez (1989) and through war, as 
in the Persian Gulf in 1991 
• Accidental po1s0/llngs and tox1c cllemical events : 
methylmercury poisoning, Minimata , Japan (i 959); PCB 
poisoning (ltai-ltai). Kyushü. Japan (1960s); dioxin ieak. 
Seveso, ltaly (1976); met\1y\ isocyanate leakage, Bhopal, 
India (1984): chemical warehouse fire, Basel , Sw1tzerland 
(1986) 
• Severe smog and air pollutíon events: London (1952), 
Indonesia forest tires (1997) 
• Nuclear acc,dents: Urals (Elt:>8); 1 hree Mile lsland 
(1979); Chernobyl ( 1986) 
• Biological /nvasions: zebra mussel, Great Lakes 
( 1980s); Mesquite trees, intentional introduction with 
unexpected agricultural etfects, Sudan (alJout 1950) 

New developments 
Existing issues may be highlighted by new developments ar 
findings ar by media involvement. 

(Stigliani 1991). Chemicals, either produced naturally or 
as a result of industrial anc\ agricultura! activities, tend 
to accumulate slowly and harmlessly over rnany years 
in soils, secliments, lakes and other environmental 
reservoirs. However, when the carrying capacity of the 
receiving ecosystems is finally exceeded, there can be a 
sudden release oí the chemical. Alternatively, the 
chernical may be released becausc of changecl 
environmental conditions, as happens when harbours 
are dredged and wetlands drained. The environmental 
consequences of chernica\ time bombs can be severe, as 
the following examples show: 

• Pollution: Sílent Spring, the 1962 publication about 
effects of pesticides and herbicides; discovery of toxic 
substances in Love canal, New York, United States; 
discovery of contaminants in the Arctic, far from areas of 
use (continuing) 
• Acid rain: the Swedish Case Study presented at 
Stockholm in 1972 stimulated international concern and 
action 
• Climate cllange: media sensationalized hot summer of 
1988 in North America as evidence of global warming 
which stimulated scientific research and increased public 
awareness; the first IPCC Scientific Assessment in 1990 
introduced new perspectives on climate change 
• Tropical deforestation: satellite images of tropical 
deforestation in the 1980s vividly demonstrated the extent 
of the loss of biodiversity 
• Consequences of resource management: ecological, 
social, economic and health impacts of the Aswan Dam and 
the shrinking of the Ara\ Sea from water diversion far 
irrigation 

Changes in trends 
Deviations (real ar perceived) from the expected course of 
events can be ecologically and economically harmful 
• Climate change: increased occurrence of severe weather 
events and El Niño 
• Resource depletion: oil crisis from perceived oii 
depletion (1970s); Atlantic cod fishery collapse ( 1990s) 

Shifts in environmental perception 
The way in which we view environmental issues changes, 
often with remarkable rapidity. 
• 'Earthrise' photo from Apollo 11 (1969) instilled 
perception of the Earth as a fragile, unified ecosystem 
• Focus of issues moved irom local to national to 
international due to increased awareness of transboundary 
nature, ar spatial extent of issues such as marine and air 
pollution, habitat loss 
• Focus on connections: population, pollution and resource 
depletion, once viewed as independent issues, now seen as 
related and in the broader context of sustainable 
development, climate cilange and biodiversity loss 

Prepared by Sarah Kalhok and Glynn Gomes, 
University of Trn onto, Ganada 

• Acid rain falling into a lake may have no effect on 
the pH of the water over a decade or longer. Quite 
suddenly, however, the buffering capacity of the 
lake may be exhaustecl, the pH may drop 
precipitously, heavy metals may be mobilized, and 
aquatic life may be seriously impaired. The firsl 
observecl case of rapid acidification aftcr a long 
time delay was in Big Moose Lake in the 
Adirondack Mountains, United States (NRC 1984). 

• Acid rain rnay also lower the buffering capacity of 
soils. If soil pH drops below 4.2, naturally
occurring aluminium may be mobilized, posing a 
threat tu forests ancl watei- cofüses. 



• lf a wetland dries up, for whatever reason, the area 
may become a source of, rather than a sink for, toxic 
substances. Anaerobic conditions will be replaced by 
aerobic ones, and immobile sulphide compounds will 
be oxidized to sulphates, lowering the pH and 
mobilizing metals such as iron and aluminium. This 
phenomenon was first documented by Renberg 
(1986) in a wetland in Sweden but acid sulphate 
soils of this type occur mainly in tropical coastal 
wetlands, particularly in Southeast Asia. 

• Both active and abandoned coa! mines sometimes 
fill with water, which becomes highly acidic, thus 
mobilizing heavy metals. During heavy rains, the 
water may overflow, and downstream water 
courses may become seriously polluted (Robb 
1994). 

• Heavy metals may be released suddenly into the 
environment by a breach in toxic waste stores. In 
1998, a waste storage lagoon burst at the Los 
Frailes zinc mine in Spain, sending a toxic wave 
down the Guadiamar river towards the Doñana 
National Park. Coastal toxic dump sites could 
become hazardous to surrounding communities 
during a storm surge or if sea leve! were to rise. 

Another recent example of a 'transformation in action' 
is the current surge in number and severity of forest 
fires and natural disasters. Forest fires have raged 
periodically throughout history. However, in the last 
couple of years, due to a variety of factors, including 
human activities, the prevailing weather and severe 
degradation of natural resources, their frequency and 
intensity seems to have increased (see page 31), 
particularly in the Amazon and Southeast Asia. 
Addressing these and other disasters, such as 
flooding, may well become an environmental priority 
in the decades to come. 

A further example of a contemporary issue 
becoming more serious is coral bleaching. First 
described nearly 80 years ago, coral bleaching occurs 
when corals expel the symbiotic algae that live in their 
tissues. This is a response to environmental stress, in 
particular high sea temperatures but also high solar 
radiation, fluctuating salinities, extremely low tides 
and often a combination of these factors (ISRS 1999, 
Pomerance 1999 and ITMEMS 1998). 

In the mid-1980s, coral bleaching began to occur 
on a large scale. In 1998, coral bleaching was more 
severe than ever befare and occurred in at least 60 
countries (ISRS 1999 and ITMEMS 1998). Although 
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the links between global climate change, El Niño 
phenomena and extensive coral bleaching are still 
subject to debate (ISRS 1999), it has been suggested 
that only global warming could have induced such 
extensive bleaching simultaneously throughout the 
disparate reef regions of the world (Pomerance 1999). 
What permanent effect the alarming 1998 event will 
have remains to be seen. 

Similarly, the incidence of biological invasions by 
non-indigenous species seems to be on the increase. 
First identified as a problem in the 1950s when the 
mesquite tree was introduced into Sudan with quite 
unexpected agricultura! results, more recent and even 
more costly effects have resulted from the inadvertent 
introduction of the zebra mussel into the Great Lakes 
area of North America (see page 145) and the water 
hyacinth which now clogs many of Africa's waterways 
(see page 61), and for which no solution is yet in sight. 
Invasive species are the second leading cause of 
biodiversity loss after habitat destruction (UNEP 
1995). Continued globalization, and increases in travel 
and trade, might well make such invasions more 
common in the future and in need of even greater 
international attention. 

N eglected issues 
Most issues that will require policy attention in the 
next century are, however, issues that are currently 
existing and well known. As time goes on they will 
become more severe and pose majar local and global 
challenges. If these challenges are not addressed, they 
will give rise to majar environmental crises in the 21st 
century. As such, they are emerging due to lack of 
avoiding actions. More effort is also needed to 
understand the mechanisms through which emerging 
issues become issues for policy. Social and political 
processes, science and the trend towards public 
involvement ali have a role to play, at least in sorne 
countries. 

There are numerous examples from the past. 
Increased and accelerating emissions of carbon dioxide 
have led to the climate change issue; the continued 
intensification of fishing activities has led to the 
collapse of fisheries in many seas, and the relentless 
pace of urbanization has creating a series of problems 
for local authorities in developing and developed 
countries alike. A classic example of an environmental 
disaster caused by lack of action is the fate of the Ara! 
Sea. Policy makers were well aware that continued and 
uncontrolled water abstraction for irrigation would lead 

f 7 
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Nllropn ovetload 
We are fertilizing the Earth on a massive scate. Specific 
impacts are being stl:ldied but we are still largely in the dark 
about the overatt effects of this huge dlsruption of the 
nitragen cycle. Addítional synergístic effects between major 
biogeochemical cycles (nitrogen and carbon, for example) 
and human activíties are still very uncertain. 

Environment-related disasters 
Sorne natural, sorne exacerbated by human activity, 
disasters are becoming more frequent and severe, killing 
and injuring míllions of people every year and causing 
severe economic loss. 

Degradation of coastal areas and their resources 
Fisheries have been grossly mismanaged; coastal land suffers 
from poorly planned and regulated urbanization, 
industrialization, aquaculture, tourism, port development and 
flood control; and nearshore coastal waters continue to 
deteriorate. Resource exploitation, changes to habitats and 
disruption of ecosystem functions probably pose more serious 
threats to many marine and coastal areas than pollution. 

Chemicals 
Chemical compounds that persist in the environment and 
which can affect the health and reproduction of organisms 
at the molecular or the reproductive level are now 
considered to be a much greater global problem than many 
of the 'old' poisons, such as lead, where adverse effects and 
the measures needed to reduce them are now reasonably 
well understood. 

Species invasions 
The deliberate and accidental introduction of non-indigenous 
species is increasing. Through competition, pathoge11ic 

to the death of the Ara! Sea. They could, however; find 
no other way of meeting the economic imperatives of 
the time than through ignoring the problem. 

In GEO-1, a list of fundamental global issues that 
threaten long-term sustainability was derived from the 
analysis of regional and global trends. These issues 
still stand and will, if not urgently addressed, become 
even bigger problems in the 21st century: 

• The use of renewable resources - land, foresl, 
fresh water, coastal areas, fisheries and urban air -
is beyond their natural regeneration capacity and 
therefore is unsustainablc. 

• Greenhouse gases are still being emitted at levels 
higher than the stabilization target internationally 
agreed under the United Nations Framework 
Convention 011 Climate Change. 

@J Natural areas and the biodiversity they contain are 
diminishing due to the expansion of agricultura! 
land and human settlements. 

• The increasing, pervasive use and spread of 
chemicals to fue! economic development is causing 

impacts and other mechanisms, many indigenous organisms 
have been severely threatened by exotic species. 

Cffmall extremes 
The year 1998 was the warmest year on record, and the 
20th consecutive year with an above-normal global surface air 
temperature. The 1997/98 El Niño was the most powerful on 
record. Is this setting the scene for things to come? 

A loomlng global water crisis 
lncreasing water stress, especially in low-income populations. 

Land degradation 
lncreased vulnerability of land to water-induced erosion, 
especially where marginal land conversion is widespread. 

Urbanization 
Soon hall the world population will be urbanized. Where 
urbanization is uncontrolled or badly managed, it creates 
many environment-related problems, including waste 
disposal and a range of chronic health impacts. 

Environmental importance of refugees 
Refugees are forced to make unrestricted assaults on the 
natural environment far their survival. Refugee numbers 
reached an ali-time high of 27.4 million in 1995 (UNHCR 
1998), 

Vulnerability of Small lsland Developing States 
Characterized by their remoteness, insularity, fragile 
ecosystems, lack of natural resources and high dependency 
on imports, high coast-to-inland ratio, and small physical 
and economic size, these states are particularly vulnerable 
to forces beyond their control - including global warming, 
natural hazards, shortage of íresh water, coastal threats and 
trie vagaries oí energy supplies. 

major health risks, environmental contamination, 
and disposal problems. 

• Global developments in the energy sector are 
unsustainable. 

e Rapid, unplanned urbanization, particularly in 
coastal areas, is putting major stress on adjacent 
ecosystems. 

• The complex and often little understoocl 
interactions among global biogeochemical cycles 
are leading to widespread acidification, climate 
variability, changes in the hydrological cycles, and 
the loss of biodiversity, biomass, and 
bioproductivity. 

GEO-2000 draws attention to additional global ami 
regional trends that are likcly to gct wornc in the nexi 
century. These issues are summarizecl in the box 
above. Many of these environmental problems result 
from the continuous unfolding of socio-economic 
processes that have yet to be properly controlled or 
managed. The continued poverty of the majority of the 
pl'.:'.lnPt'~ in h~hit~ntc~ ~nrl thP PVrP~~;..,,P rrm~11mptinn hy 



the minority are the two majar underlying causes of 
continued environmental degradation. These causes, 
combined with rapidly changing political, social, 
institutional, financia! and technological developments, 
present policy makers with intractable problems 
without easy or obvious solutions. The complexity and 
magnitude of the problems at hand should, however, 
not be a reason far complacency. We must not baulk at 
designing and implementing preventive policies today. 
Even if the costs seem high, they will be small in 
relation to the enormous risks and irreversible 
damage in the future associated with inaction or 
'business-as-usual' paths. 

Pointers for the 21st century 

A survey of emerging issues 
During the preparation of GEO-2000, a global survey 
on emerging environmental issues was conducted by 
ICSU's Scientific Committee on Problems of the 
Environment (SCOPE) as part of the GEO programme 
(UNEP/SCOPE 1999). The survey involved 200 
environmental experts, including many research 
scientists, in more than 50 countries. The survey 
suggests that many of the majar environmental 
problems expected in the next century are problems 
that exist now but which are not receiving enough 
policy attention. 

The issues that were cited most frequently (see 
bar chart) were climate change, freshwater scarcity, 
defarestation/desertification and freshwater pollution. 
Then carne problems arising from poor governance at 
national and international levels. The two other social 
issues most often mentioned related to population 
growth and population movements (including 
environmental refugees), and changing social values 
(principally increased consumerism and accumulation 
of economic wealth). 

The reference to issues that are largely social in 
nature is particularly significant because the 
individuals targeted by the survey were selected far 
their environmental expertise. This indicates that 
views of environmental issues have expanded to 
include human dimensions in ways that would not 
have been typical a few years ago. At the same time, 
issues such as trade and environment, financing and 
accounting practices within the public and private 
sectors (including environmental accounting and 
valuation of natural resources) were not mentioned 
although experts from business, finance and 
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Major emerging issues identified in the SCOPE survey 

climate change 

freshwater scarcity 

deforestation/desertification 

freshwater pollution 

poor governance 

loss of biodiversity 

population growth and movements 

changing social values 

waste disposal 

air pollution 

soil deterioration 

ecosystem functioning 

chemical pollution 

urbanization 

ozone depletion 

energy consumption !So/. 

emerging diseases 

natural resource depletion 

food insecurity 

biogeochemical cycle disruption 

industrial emissions 

poverty 

information technologies 7 

war and conflict 7 

reduced resistance to disease 7 

natural disasters 7 

invaslve species 6% 

genetic engineering 6'• 

marine pollution G'lo 

fisheries collapse 5% 

ocean circulation 5% 

coastal zone degradation 5% 

space debris 4% 

persisten! bio-accumulative toxics 4% 

El Niño effects 3% 

sea leve! rise 3% 

r 
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economics would almost certainly have done so. 
Similarly, issues such as environmental security and 
environmental justice were not mentioned. They 
probably would have been if the survey had included 
more environmental NGOs. The ability to link science, 
social and environmental data is itself a majar 
emerging environmental challenge resulting from a 
broader recognition of the multi-faceted nature of 
environmental problems. 

Chemical pollution appears relatively far clown the 
list although it is the focus of majar international 
negotiations. Only a few people seemed concerned 

Climate change 
was !he most 

cited issue in !he 
SCOPE survey 

although, taken 
together, water 

scarcity and 
pollution ranked 

higher 
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about emerging diseases, the dangers of genetically
altered species (including their entering the wild gene 
pools of plants, microbes, fish and other animals), the 
synergistic effects of chemicals and endocrine 
disrupters, and the potential hazards of space debris. 
However, these issues should not necessarily be 
dismissed because they were rarely cited in the 
survey. Many of the environmental issues which now 
confront governments began with similar warnings 
from a few 'lone voices' in the past. 

Many people emphasized that 'old' issues were 
being given a new significance with the recognition 
that they were components in a larger set of 
interactions among mega-issues. These complex 
systems demanded new ways both of studying them 
and of dealing with them. It was this recognition which 
led participants to describe sorne well-known 
problems as emerging issues. For example, climate 
change, which is already high on the public policy 
agenda, was described as an emerging issue by more 
than half of those consulted. 

The issues cited differed from region to region. 
Only a few issues were mentioned with the same 
frequency in ali regions: freshwater scarcity, 
environmental pollution (mainly chemical), invasive 
species, reduction in human immunity and resistance 
to disease, fisheries collapse and food insecurity. It 
seems that the more closely linked an issue is to 
social problems and processes, the more likely it is to 
be viewed differently in different regions, although 
food insecurity and freshwater scarcity had similar 
frequencies of citation in ali regions and are closely 
related to social resource use. 

Of the issues defined as environmental rather than 
social, three were mentioned more frequently as 
emerging problems in Africa, Asia and West Asia than 
elsewhere. These were air pollution (particularly 
urban air pollution), industrial emissions, and 
contamination from waste disposal. Concerns were 
raised about toxic waste and non-biodegradable waste, 
particularly plastics, which are a rapidly increasing 
environmental risk throughout many developing 
countries without appropriate landfill sites. 

In contrast, experts in North America mainly 
described biodiversity, ocean system change, emerging 
diseases (including both new infectious diseases, and 
changing disease patterns brought about by global 
change), sea-leve! rise and space debris as key 
emerging issues. Concerns about biodiversity included 
potcntíal interactions with climate change and with 

genetic engineering. 
There were also strong regional patterns in the 

frequencies with which socially-related issues or 
causal factors were cited as part of the emerging 
environmental issues. For example, poverty was 
mentioned in Africa, Asia and West Asia but not in 
Europe, Latin America or North America. Similarly, 
urbanization as a driving force for environmental 
problems was mentioned mainly in Africa, Asia and 
West Asia. However, population growth and population 
movements around the world were most often cited in 
North America. 

Poor governance at national and international 
levels was cited most often in Latin America, and 
relatively frequently in Africa and Asia. Changing 
social values towards consumerism and materialism 
were most frequently given as an emerging 
environmental issue in Europe and Asia whereas war 
and conflict were often cited as emerging issues in 
Asia. In North America, the region with the highest 
energy consumption per capita, experts did not point 
to energy use as an emerging environmental issue. 
This may either be because they thought that energy 
consumption was no longer emerging, or because they 
were less sensitive to the global implications of high 
energy use than they might be. These may also be the 
same reasons why nuclear power and the threat of a 
nuclear winter were rarely cited as an emerging 
environmental issue, even in North America. 

Downstream environmental effects of new 
information and communication technologies (ICTs) 
were cited almost only in North America, where they 
are today most common. They were not seen as an 
emerging issue elsewhere. However, although there 
are currently major constraints to their adoption and 
use in large parts of the world, ICTs will almost 
certainly become as global a technology tomorrow as 
radio and television are today. The current rapid 
growth of mobile phones in many developing countries 
is leapfrogging the need for rural areas to be 'wired'. 
The establishment of Internet service providers and 
community 'telecentres' in poor urban and rural areas 
is also an emerging global phenomenon with unknown 
environmental implications. 

A backdrop scenario for the future 
Scenario analysis is another technique for exploring 
the future. By investigating and comparing the 
outcomes to which different scenarios lead, it is 
possible to assess current and alternative policies. 
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Source: SEI/UNEP 1998 

Since GE0-1, a new, quantitative analysis of global 
scenarios has explored the implications of the 
conventional development or 'business-as-usual' 
scenario in more detail (SEI/UNEP 1998). 

Under this backdrop scenario, world population 
increases 65 per cent and economic output more than 
quadruples by 2050. At the same time, income per 
capita, expressed in purchasing power parity, would 
grow 2.6 times. Under these conditions, energy and 
water requirements are expected to increase by 
factors of 2.4 and 1.6 respectively, and food 
requirements to almost double, driven by growth in 
population and income. It is anticipated that sufficient 
food would be available globally to feed ali the growing 
population but that hunger would remain, due to 
inequalities of access. Sorne 6 700 million people, 72 
per cent of the predicted world population of 9 300 
míllion, would líve in urban areas. Despite rising 
average incomes, the number of people stíll in poverty 
and unable to feed themselves adequately would rise 
slightly, rather than decline, over the next 50 years as 
populations grew and traditional sources of material 
support eroded. Persistent poverty has negative 
implications both for sustainable development and for 
more sustainable management of natural resources. 

The OECD share in world economic output, 
expressed in purchasing power parity, would decrease 
from 55 per cent in 1995 to 40 per cent in 2050. In 

terms of the ratio of average GDP per capita between 
OECD countries and non-OECD countries, a 
convergence is anticipated from the current 6.5 to 5.5. 
However, in absolute figures the difference in 
purchasing power parity between OECD and non
OECD countries would increase from US$17 000 per 
capita in 1995 to US$47 000 in 2050. 

With such a continuation of present trends in 
population growth, economic growth and consumption 
patterns, the natural environment would be 
increasingly stressed. Many environmental gains and 
improvements would be offset by the pace and scale of 
global economic growth, increased global 
environmental pollution and accelerated degradation of 
the renewable resource base. 

Resource use, although growing less rapidly than 
the economy due to improved efficiencies, would put 
tremendous stress on non-renewable and renewable 
natural resources. For instance, making the optimistic 
assumption that the harvest of marine resources, 
already overexploited, remains stable at about 88 
million tonnes a year, the projected increase in 
demand from 100 million tonnes now to 170 million 
tonnes by 2050 would require a substantial expansion 
of aquaculture, with its associated impact on 
mangroves and coastal zones. 

Water, in particular, could prove a limiting factor 
for development in a number of regions; by 2050, 

The backdrop 
scenario 

suggests that the 
world could 

prosper by 2050 
but hunger 

would remain 
roughly constan!, 
and lorest area 

and 
cropland/capita 

decrease. 
Fisheries 

production is 
increased 

entirely through 
aquaculture. 

Such a world is 
essentially 

unsustainable 
and would 'be a 
risky beques! to 
our 21st century 

descendants' 
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more than 2 000 million people would live under 
conditions of high water stress. Land use under 
agriculture would rise from the current 37 per cent to 
42 per cent and a further 17 per cent of forest area 
would be lost. Global CO2 emissions from fossil fue! 
combustion would increase 2.4 times. Also, with the 
expanding industrial activity projected in this scenario, 
toxic emissions could triple by 2050 and increase 
nearly five-fold in developing regions, posing potential 
ecological and human health threats. 

This backdrop scenario: 

Assumes thal there will be no surprising 
economic, political, technological or environmental 
developments or crises, which would itself be 
surprising over a 50-year period. 

• Does not consider adjustments that may be 
necessary to achieve long-term sustainability, such 
as reducing fossil fue! consumption because of 
climate change. The complex interplay between 
different pressures and trends has not been 
worked out, and would be difficult to predict. 

• Reflects the value set of the dominant Western 
development paradigm in which income is the 
important parameter. 

Such a scenario reflects what many people think the 
future will be like although it is not meant to be a 
realistic prediction. While scenarios need to be 
considcrcd with caution, they do provide a framework 
for studies into the longer-term future and for 
understanding what is or is not possible. 

For example, widespread policy reform could make 
a significant difference to these outcomes (SEI/UNEP 
1998). Analysis of a policy reform scenario explorecl 
whether widespread adoption of policies that have 
already been proposed could shift global patterns 
toward a more sustainahle p;ittern and specifically 
whether it was possible, with such policy changes, to 
reach ambitious social and environmental targets in 
the year 2050. 

The analysis suggests that more equitable growth 
patterns - both between regions and within countries -
are crucial to reducing poverty and achieving other 
social goals. This will require a range of policies and 
structural changes that help increase the incomes of the 
poor. Under such a scenario, population growth also 
moderates. Policies that could lower greenhouse gas 
emissions and achieve other environmental goals are 
also well known, if not yet widely implemented: for 
example, energy policies that favour rapicl introduction 

of cleaner technology and fue! switching, regulatory 
standards and removal of institutional barriers. Meeting 
global food needs in ways that respect both social and 
environmental goals requires a range of measures to 
encourage sustainable farming practices, significant 
increases in water-use efficiency, and measures to 
prevent additional land degradation and forest loss. The 
analysis concludes that appropriate policies could make 
a majar difference. The real question is whether the 
necessary awareness and change of political attitudes 
will come through an act of voluntary will or only after 
sorne environmental catastrophe. 

The alternative policy studies 
The global scenarios just described form the backdrop 
for a number of regional studies conducted for GE0-
2000. Although varied in scope and detail, these 
studies deepen our insight into sorne of the apparent 
shortfalls and pitfalls of current policy, and what can be 
done to address the key issues on a regional basis. 
The GEO Collaborating Centres in each region 
selected one or a few of the major environmental 
problems for analysis. The methodology used (see box 
below) encompassed the economic, institutional, social 
and environmental aspects of each problem. 

Ali the studies concluded that a continuation of 
business as usual would not lead to the required 
results - environmental protection and the quality of 

Methodology used 1n the altemahve policy studies 

[¡¡ ·e 1ona ~tudy ~01111msed 1, steps 

Define seope of the study and the primary pollcy 
qll8St1on to be answerad (fer exampte 'what can be achieved 
by moderate addltional measures and wíll the achievement 
be enough?'). 

• Define a reference scenarío to describe likely social and 
economic developments up to 2010, including consistent 
projections of the key drivíng forces under current policies; 
the purpose of the reference scenario is to describe what 
could happen without alternative or additional policies. 

• Estímate impacts of the reference scenario in terms of 
selected environmental issues. 

• Define alternative policy packages, focusing on physical 
measures (such as fuel switchingl, the policy instruments 
needed to achieve them (such as taxationl. or both 

• Estímate changes in the impacts caused by the 
alternative policies and compare them to !hose of the 
reference scenario. 

• Draw conclusions about the effectiveness of the 
alternative policy packages. 



Environmental focus of the region
specific alternative policy studies 

Asia and the Patifit Air pollution 

Afrita 

Europe and 
Central Asia 

Latin Amerita 

North Amerita 

West Asia 

Land and water resource management 

Energy-related issues 

Use and conservation of forests 

Resource use, greenhouse gas emissions 

Land and water resource management 

life needed for a sustainable future. The studies 
identified sets of alternative policies which - if 
implemented irnmediately and pursued with vigour -
could indeed adjust trends in the regions towards a 
more sustainable course. However, even sorne of the 
more positive scenarios produce results which fall 
short of acceptable lirnits. 

The table on the left lists the environmental issues 

- Policy focus of the region-specific alternative policy studies 
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on which these studies focused. The table below 
sumrnarizes the policies on which the studies focused. 
All the studies included sorne analysis of the role of 
market-based incentives. Institutional aspects and the 
prornotion of new technologies forrned part of rnost 
studies. The studies thernselves are briefly 
surnmarized below and described in more detail at the 
end of this chapter (see page 346). 

Africa 
The studies for Africa focus on different sub-regions -
but all indicate the negative environrnental 
consequences of a business-as-usual scenario driven 
by demographic change and slow econornic growth: 
loss of biodiversity, land shortages for agriculture and 
greater susceptibility to natural disasters. Proposed 
policy options differ between the different sub-regions 
- but can be generally defined as integrated land and 
water rnanagernent in cornbination with an effective 
population strategy. Alternative policies regarding land 

Africa Asia and Europe and Latín America North 
the Pacific Central Asia and Caribbean America 

Laws and institutions 

Constitutions, institutions 1 1 
Planning D -Polity instruments 

Command and control D D D 
Promotion of new technologies - D D 
Env. information and education - 1 1 D 
Voluntary action by private sector D D 
Widespread public participation D D D D 
Enforcement monitoring 1 1 LI 1 1 

Other settors 

Market-based incentives - -Capital flows D 
Trade policies D - D 
Social policies D D D 
Regional cooperation D D D 

West Asia 

-
-
D 
D 

111 
D 

D 
D 
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resources hinge on refarm of tenurial rights; above ali, 
at the political leve!, the controversia! character of 
land tenure refarm calls far transparency and broad 
participation. Intra-regional cooperation - for instance 
with respect to water resources - is also important. 

Asia and the Pacific 
Air pollution is expected to increase considerably in 
most countries in the regían. In addition, acid 
deposition is becoming íncreasingly problematic. 
Under business-as-usual conditíons, regional 
emissions of sulphur dioxide are expected to íncrease 
fourfold by 2030 over those of 1990; emissions of 
nitrogen oxides are expected to increase threefold. 
The alternatives focus on clean technology, increasing 
energy efficiency, and fue! switching. Fue! switching 
needs to be carefully adapted to the situation in each 
country. When combined with the other options, fue! 
switching could reduce the 2030 emissíon of sulphur 
oxides to below the 1990 leve!, and limit the increase 
of nitrogen oxides to 40 per cent. The study shows 
that the technology to reduce environmental pressures 
in the region to sustainable levels is actually available; 
however, capital will be required to make the 
necessary changes politically and financially feasible. 

Europe and Central Asia 
The study for Europe and Central Asia focuses on 
transport and electricity use as ímportant drivers for 
environmental problems across the region. 
Notwithstanding cleaner vehicles, air pollution in 
cities and transport corridors will increasingly be 
dominated by mobile sources, making urban air 
pollution and ground-level ozone persistent problems. 
In the western parts of the region, the situation is 
likely to improve with regard to acid deposition and 
transboundary air pollution but not quite enough to 
achieve policy targets with respect to the protection of 
ecosystems. The toughest problem is the emission of 
greenhouse gases. The study concludes that the 
technical potential is available to meet the region's 
Kyoto commitments. The most cost-effectíve way is 
obviously by trading emissíon ríghts across the regían. 
Integrating policies far different environmental 
problems could also reduce total costs. 

Latin America and the Caribbean 
The Latín American study shows that under current 
conditions deforestation is likely to continue to be 
driven by expansion of the agricultura! sector, 

demographíc pressure, logging and inequitable land 
distribution. So far, forestry polícies in the region have 
not been effective, maínly because they have failed to 
take account of the differíng needs of different forest 
users. Many more promising policy options are 
available, including direct control of government
owned forests and indirect control using fiscal 
incentives in the form of taxation, subsidies and forest 
credits, and other incentives such as the granting of 
prívate property ríghts, market reforms, the 
íntroductíon of communíty forestry schemes, and 
improvements in extension, research and education. 
Packages of these policíes could reduce deforestatíon 
rates, forest fíres, numbers of threatened animal and 
plant species, and regional carbon díoxide emissions; 
slow down agricultura! expansion onto forest land; 
improve forest ecosystem health, the quality of urban 
and rural life, and regional and local economies; and 
provide appropríate technologíes to forest dwellers as 
a too! for sustainable development. 

North America 
The North American study deals with policies that alter 
fiscal incentives - reducing or eliminating 
environmentally-perverse incentives and increasing 
incentives for constructive change. Subsidies on resource 
use in the United States in 1996 were estimated to be 
about US$30 000 millíon for energy and probably more 
than US$90 000 míllion a year for transport. Agricultura! 
producer support in 1998 amounted to about US$47 000 
million. Reducíng or elimínating dírect and indirect 
subsidies for road transport, energy use, grazing and 
tímber production could play a sígnificant role in 
environmental improvement. The potential benefits of 
such reforms ínclude reducing traffic congestíon, 
improving urban air quality, increasing competitiveness, 
and slowing the increase of carbon dioxíde emíssions to 
meet clímate goals. 

West Asia 
The study for West Asía looks at the management of 
water and land resources. It shows that a business-as
usual development will leave the region with serious 
water shortages - in particular in the Arabían 
Peninsula where the annual water deficit could 
increase to as muchas 67 per cent of demand by 2015. 
In fact, ít is clear that current water resources cannot 
satisfy future water demand much past 2005 without 
alternative policies. Two alternative policies are 
examined: in one, water supp!ies are increased, and in 



the other water supplies are increased and policies 
altered. The scenarios show that the water deficits 
could be reduced (though not eliminated) and that 
substantial savings could be made by giving priority to 
domestic and industrial water uses over the need for 
irrigation in agriculture. 

Conclusions from the regional studies 
A number of key conclusions emerge from the 
alternative policy studies: 

• There is a clear need for integrated policies. For 
example, in Latin America a broad inter-sectoral 
approach is needed to achieve sustainable forest 
development. In Europe and Central Asia, 
combined strategies to deal with acidification, 
urban air pollution and climate change could lead 
to an optima! use of opportunities for energy 
efficiency and fue! switching. However, even 
integrated policies come up against such well
known and difficult issues as resource pricing, land 
tenure and financia! rigour; 

• Market-based incentives, particularly subsidy 
reforms, play a role in ali regions. Although 
subsidies have many purposes and can act as a 
lifeline for the poor and small-scale enterprises in 
developing countries, they can become perverse, 
encouraging uneconomic practices, straining public 
budgets and leading to severe environmental 
degradation. Reform of perverse subsidies can 
encourage the more efficient use of resources such 
as energy, and thus help reduce pollution and 
degradation. Careful implementation is essential. 
For example, the first steps towards reform may 
simply involve greater public transparency on 
subsidies. Other studies have highlighted the 
possibility of leaving subsidies in place but not 
linking them to levels of resource use; 

• Institutional aspects are stressed in most regions. 
While progress has been made in working out 
environmental legislation on paper and setting up 
environmental institutions, implementation lags far 
behind intention. Most of the institutions are weak 
and plagued with limited mandates and power, 
small financia! resources and few human 
resources; 

• The scope and content of the alternative policies 
correlate with leve! of economic development. For 
example, the African studies place major emphasis 
on the social aspects of environmental problems, 
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including poverty alleviation, birth control, 
property rights, education, public participation and 
application of indigenous knowledge systems. At 
the other end of the spectrum, the developed 
regions focus more on the economic and fiscal 
aspects of environmental issues; 

• A main obstacle to successful policy 
implementation is the low priority generally 
afforded to the environment. In Africa as well as in 
Eastern Europe and Central Asia, attention is 
repeatedly drawn to the simple but crucial point 
that environmental management usually needs 
financing. But money is always scarce. In many 
countries, issues such as housing, education and 
health care take priority over the environment 
when allocations are made. 
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The alternative 
policy studies 

. \frica 

Scenarios for the future in Africa are available from six 
existing studies, published between 1989 and 1997. 
These scenarios have been reviewed for GEO-2000 in 
a technical report and they are summarized in the 
table opposite. None of these scenarios deals with the 
whole continent and each focuses on sub-regions. 

Ali these studies include a 'business-as-usual' 
scenario driven by demographic change, particularly 
population growth and migration, and lacklustre 
economic development. These scenarios suggest a 
bleak future for human and natural environments in 
Africa. The indicators are similar in ali the scenarios: 
slow or stagnant economic growth, shortages of 
agricultura! land, ineffective governance and 
institutions, loss of biodi:versity and susceptibility to 
natural disasters. Most reports also include a 
sustainable scenario, a future that is largely dependent 
on a resurgence of African culture, human resource 
development (especially with regard to education), 
outreach programmes (especially those focused on 
land management and sustainable agricultura! 
practices), and public participation in the overall 
development process. 

A key variable distinguishing African success 
scenarios is the extent of economic autonomy of 
African countries and global markets. Sorne of the 
scenarios see African 'delinkage' frorn these markets 
as essential to building strong and self-reliant 
institutions. Others, such as the World Bank 
scenarios, see African take-off as closely related to the 
capacity of the continent to enter the global economy 
through rnacro-economic adjustment, trade 
liberalization and better governance. 

Another key variable is the leve! of intra-regional 
cooperation. Sorne scenarios suggest that water- and 
food-sharing arrangements between nations are 
critica! for a desirable future; others place greater 
emphasis and confidence on scientific and 
technological progress to rneet basic human needs. 

Policy options regarding land and water in Africa 
have been re-analysed for GEO-2000, sub-region by 
sub-region, in a qualitative fashion (UNEP 1999a). 

The GEO-2000 analysis for Northern Africa 

focuses on whether the current policy frarneworks for 
water and land use are likely to lead to the attainrnent 
of food security objectives by 2015. Findings indicate 
that, under current policies, water stress levels will 
rise to critica! levels, at best straining regional food 
security and sorne national balances of payrnents . 
Continuing with business as usual irnplies that 
conflicting claims for water will increase, not only 
across boundaries but also between sectors within 
countries. Further projected impacts include 
accelerated land degradation and negative impacts on 
employment and population health, especially of the 
poor. Alternative policies are generally defined as 
integrated land and water management in combination 
with an effective population growth strategy. More 
specifically, alternative land and water policies include: 
regulated access to resources; further reform of 
subsidies on agricultura! inputs; and economic 
diversification away from dorninant resource-intensive 
agriculture. In particular, accepting intra-regional trade 
as a means to achieve regional food security is 
identified as a key policy to avoid the most extreme 
stresses as projected in the business-as-usual 
scenano. 

For West and Central, as well as East and 
Southern Africa, the analyses focus on the dernand to 
reform land and water tenure systems. This is a 
controversia! issue, particularly with regard to land. 

For West and Central Africa, key pressures on land 
under a business-as-usual scenario relate to: the 
difficulties of rain-fed agriculture and forestry, and 
especially the tirnber industry, to cope with clirnate 
variability; increasing deforestation; increasing land 
fragmentation and lanct insecurity affecting land use 
practices; dernographic pressures, with a present 
population growth rate of nearly 3 per cent, and one
half of the population below 15 years of age. The 
resulting land degradation results in deteriorating 
input-to-output levels in agriculture, shortage of 
fuelwood, landlessness and increased rnigration to 
urban areas and other farming areas. 

For East and Southern Africa, key pressures 
increase as a result of growth in export-oriented 
agriculture and tourism; population growth; migration 
to urban areas and into marginal land. In Southern 
Africa, migration to rural areas, following the 
relaxation of labour regulations, is a further trend. lt is 
anticipated that current pressures will lead to more 
degradation and fragmentation of land resources, 
resulting in lower agricullural produclivity and worse 
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food security. In addition, food production for an 
increasingly urbanized population may demand three 
times as much water for irrigation by 2020 in this sub
region - an indication of increasing inter-sectoral 
competition. 

reform of tenurial rights. At the same time, the 
available material emphasizes a number of points 
regarding the design and implementation of reform. 
Above ali, at the political leve!, the controversia! 
character of land tenure reform calls for transparency 
and broad participation (as emphasized in the Arusha Alternative policies on land resources hinge on 

African scenario studies 

Study 

IIED (1997) 

World Bank 
(1996) 

SARDC (1996) 

Club du Sahel 
(1995) 

Beyond Hu nger 
(1989) 

Blue Plan (1989) 

Region Horizon 

2015 

2025 

2020 

2020 

2057 

2035 

Scenarios 

Doomsday Scenario: rapid population growth, economic stagnation, conflict, 
and ineffective governance lead to deteriorating environmental conditions. 

Building a Sustainable Fulure: new development approach based on 
sustainability principies and cooperation leads to improved socio-economic 
conditions, peace, and a clean environment. 

Real Future: a compromise containing elements of both of the above. 

Looking Thirty Years Ahead: Africa joins the information society but land 
and food shortages cause population migration and shift environmental 
burdens to urban centres. 

Current Trends: environmental conditions deteriorate in the context of 
economic stagnation. 

Desired Future: policies mobilize region's physical and human resources 
through vigorous research, education and institution building. 

Laissez-faire: trade continues to lead to cheap imports, not economic 
diversification, as social inequity rises, international support wanes, and 
social breakdown is a threat. 

Orthodox Growth: good governance guides market towards development of 
new competitive sectors, international investments, and support. 

Regional inlegration: supports local development of small enterprises, 
modest economic growth, but stronger regional ties, and less tension and 
conflict. 

Curren! Perspective: slow economic growth with increasing population leads 
to uncertain environmental conditions. 

Big Lift: a distinctively Afro-centric development process leads to economic 
independence and a clean environment. 

Trend scenarios: focus on macro-economic success and a laissez-faire policy 
towards population growth jeopardizes economic and social development 
and leads to environmental deterioration. 

Alternative scenarios: goal-oriented development policies focus on domestic 
objectives leading to a cleaner environment. 

Sources: Achebe and others 1995, Dalal-Clayton 1997, OECD 1995, SARDC 1996, UNEP 1989, World Bank 1989 and 1996 
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and Manila declarations). How far reform should go 
towards privatization of resources is by no means 
settled. Secondly, experiences in East Africa indicate 
that land registration by itself may create, rather than 
reduce, uncertainty and conflicts over land, may work 
out differently for different categories of the 
population and therefore leave unanswered important 
questions about the eventual effect on land 
management. 

The use of a range of instruments is proposed, 
depending on the situation. Conceivably, this could 
even include a land tax to stimulate land productivity 
in large-scale extensive farming. Intensification of 
agricultura! production systems would be a key 
element of alternative policies. Although no less 
ambitious and demanding than reform of land tenure, 
this is by itself thought to be less controversia!. 
Further key elements of alternative policies go beyond 
the land/agriculture domain: rational population 
policies, development of employment in, for example, 
wood and food-processing industries in West and 
Central Africa, as an alternative to agriculture. Last 
but not least, as underlined in other analyses, ali 
reforms depend on legal, institutional and political will 
as enabling factors. 

An important possibility with respect to water 
resources in East and Southern Africa is to manage 
water within the boundaries of a river basin rather 
than within administrative boundaries (UNEP 1999b). 
International and transboundary sources of water will 
play a more important role in future national water 
supplies. Trust, and a modest amount of institution 
building, are obvious conditions for river basin 
management, as are the capacity to carry out 
systematic assessments and to share information 
between the partners involved. Water resource 
legislation needs to be reviewed to bring it in line with 
current prospects. Where appropriate, customary laws 
should be considered as these are usually easy to 
enforce. Another key element for sustainable water 
management in East and Southern Africa is the use of 
economic instruments in allocating water to 
competing uses. 

Asia and the Pacifir ' 

For ali its heterogeneity, the Asia-Pacific region <loes 
have an increasing air pollution problem in most of its 
countries. Twelve of the world's 15 cities with the 

' 

highest levels of particulate matter are in 1t11.sia, as \Vell 

as 6 of the 15 with the highest concentrations of 
sulphur dioxide (United Nations 1995). In many 
countries, ambient concentrations of these pollutants 
exceed WHO standards. Health losses in the form of 
premature death, chronic bronchitis and other 
respiratory symptoms are high or very high in at least 
16 metropolitan centres in Southeast and South Asia 
(World Bank 1997). Air quality has improved in Japan 
and is improving in sorne other parts of the region, 
such as the Republic of Korea, although it <loes not 
meet health standards there. Health losses 
experienced in Japan in the 1970s, before it managed 
to improve ambient air quality, underline the health 
risk of current and projected air pollution elsewhere in 
the region. 

In addition to the large and increasing urban air 
pollution, acid deposition is becoming increasingly 
problematic. Large sections of southern and eastern 
China, northern and eastern India, the Korean 
peninsula, and northern and central Thailand are 
expected to receive high levels of acid deposition by 
the year 2020 (Downing and others 1997). 

Far GEO-2000, a region-specific study (UNEP 
1999c) analysed policy options to reduce the 
emissions of air pollutants, with a focus on urban air 
pollution in continental Asia (defined as the Asia and 
Pacific region less Australasia and the Pacific; the text 
that follows refers to this area as 'the region'). 

For comparison, the study considered a business
as-usual scenario. This follows the World Bank 
projection on global population (World Bank 1994), and 
assumes a partía! convergence of per capita levels of 
GDP in OECD and non-OECD countries. In 2030, the 
GDP per capita of OECD countries in Asia and the 
Pacific is projected to exceed US$41 000 ayear while 
that of non-OECD countries in Asia and the Pacific is 
projected to be about US$4 000. Non-OECD GDP 
growth rates decrease gradually from their mid-1990s 
levels. A frozen pollution reduction and control 
technology case is considered under the business-as
usual scenario. 'Frozen clean technology' means that, 
in addition to the baseline assumptions, diffusion 
rates of pollution reduction and control technologies 
are fixed at 1990 levels and technology existing in 
OECD countries is not transferred or introduced to 
developing countries. Thus, no emission mitigation 
from clean technology is envisaged in this case. Also, 
no special legislative measures are introduced to 
encourage new clean technologies. 

Undeí business-as-usual conditions, the íegional 
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Effectiveness of policy packages in reducing sulphur and 
nitrogen oxide emissions in continental Asia up to 2030 

Policy package assumptions ranking of ranking of 

S02 mitigation NO, mitigation 

A: business-as-usual frozen clean technology 8th 8th 

8: diffusion of cleaner technologies 81 : income-dependent introduction of clean technology 
82: accelerated introduction of clean technology 

6th 7th 
4th 4th 

C: promotion of non-motorized 
and public/mass transport 

Cl: transportation efficiency increase with fixed clean 
technological scenario 

7th 6th 

C2: transportation efficiency increase with accelerated 
introduction of clean technologies 

3rd 3rd 

D: fuel switching and increasing 
efficiency 

Dl: fuel switching with a fixed clean technological option 
D2: fuel switching with accelerated introduction of 

5th 
2nd 

5th 
2nd 

clean technologies 

E: mixture of 8, C and D accelerated introduction of clean technology, 
transportation efficiency increase and fuel switching 1st 1st 

emissions of sulphur oxides in 2030 are projected to 
be four times those of 1990 and those of nitrogen 
oxides, three times. Concentrations of suspended 
particulate matter in China and India are already quite 
high and are projected to increase in most areas of the 
region. 

The options explored for alternative policies 
include diffusion of clean technologies; promotion of 
non-motorized and public transport; fue! switching 
an<l increasing energy efficiency; and a combination of 
ali these measures (clean technology, transportation 
efficiency increase, and fue! switching). The options 
are listed in the table above. 

As one variant for the introduction of cleaner 
technology, the study analysed what would happen if 
clean technologies were introduced in developing 
countries only after a certain income leve! has been 
reached, and special legislation supporting the 
introduction of such technologies has been passed 
(case Bl in the table above). For example, the 
threshold income leve! for abatement of sulphur 
dioxide emissions would be US$3 500 per capita. In 
contrast, the analysis also considered a variant where 
emission control technologies would be introduced in 
an accelerated fashion, starting in 2005 (case B2 in the 
table above). 

Regarding the promotion of non-motorized and 
public/mass transport, the study analysed two cases 
where measures would result in a 30 per cent increase 
of overall energy efficiency in transport between now 
and 2030. The cases differ in how this is achieved. 
Transportation efficiency improvement with fixed 

technology (case Cl) would aim ata modal shift to 
public/mass transport. This would affect the emissions 
of sulphur and nitrogen oxides although the pollution 
control technologies would remain at 1990 levels. In 
contrast, transportation efficiency improvement with 
accelerated clean technologies (case C2) would reduce 
energy demand of the transportation sector through 
the introduction of pollution control technologies from 
2005 onwards. Possibilities in the transport sector 
include replacing existing vehicles/technologies with 
more efficient ones (for example, four-stroke engine 
motor cycles in place of two-stroke ones, investment 
in public transport), fue! switching (such as the use of 
compressed natural gas in place of gasoline), phasing 
out leaded gasoline, and the adoption of strict 
emission standards for vehicles. 

Fue! switching is assumedly brought about by a 
carbon tax, aimed at replacing coa!, either with or 
without additional application of cleaner technologies 
from 2005 onwards. Options for fue! switching vary 
throughout the region. 

The figure above shows the estimated values of 
sulphur dioxide emissions under the various 
scenarios. In the business-as-usual scenario, 
emissions in 2030 would be more than three times the 
1990 leve!. 

The table above ranks the various policy options 
according to their emissions reduction potential. From 
this table, it is clear that a combination of instruments 
is the most effective. The combination analysed 
assumes the accelerated introduction of clean 
technology, improvement in transportation energy 

349 
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demand through effíciency improvement, and fue! 
switching. 

From the various other policy packages, 
accelerated introduction of clean technologies as of 
2005 could reduce the increase in emission levels 
from 200 per cent back to 6 and 60 per cent, for 
sulphur and nitrogen oxides respectively (regional 
totals relative to 1990). The promotion of public 
transport systems could reduce the increase even 
further, to 1.5 and 46 per cent. 

Fue! switching requires careful consideration of 
energy resources and policies as they vary within the 
region. When combined with accelerated introduction 
of clean technologies, fue! switching could reduce the 
emission of sulphur oxides in 2030 by 17 per cent as 
compared to 1990 leve! (instead of tripling). For 
nifrogen oxides, it could limit the increase to 40 per 
cent (also instead of tripling). 

The study emphasizes that increased income 
levels throughout the region will be required to make 
the necessary changes politically and financially 
feasible. Conversely, this connection can also be 
interpreted as the prospect that rising income levels 
will increase the demand for action on urban air 
pollution (World Bank 1997). 

Europt· ami Central ..\sía 

Energy plays a central role in many environmental 
problems of Europe and Central Asia. The alternative 

policies study for this region explores what can be 
achieved by 2010 with full implementation of 
accepted environmental policies or, alternatively, with 
additional moderate energy and environmental policies 
(UNEP/RIVM 1999). lt considers five environmental 
issues directly affected by energy: climate change, 
acidification, summer smog, urban air pollution and 
the accident risks of nuclear power generation. 

The study assumes population growth in line with 
the median UN population estímate and swift 
economic recovery, first in Central Europe, followed 
by Eastern Europe and Central Asia, with a strong 
increase in regional linkages and trade. Energy 
consumption is projected to increase between 1 per 
cent (Western Europe) and about 2.5 per cent per year 
(Central Asia) in the 1995-2010 period. 

With full implementation of accepted 
environmental policies, transport and electricity use 
are expected to become important drivers for 
environmental problems. Notwithstanding cleaner 
vehicles, air pollution in cities will increasingly be 
dominated by mobile sources, making urban air 
pollution and summer smog persistent problems in ali 
four sub-regions (see figure on page 352). Assuming 
that accepted environmental policies are fully 
implemented, acid deposition in the western parts of 
the region will be reduced considerably. However, 6-8 
per cent of the area will continue to be exposed to 
excessive acid deposition and the targets of the EU 
Acidification Strategy will not be met. Acid deposition 



in sorne parts of Siberia will become an increasing 
problem (Stevenson and others 1998, Bouwman and 
van Vuuren 1999). Likewise, if current policies are 
fully implemented, by 2010 the occurrence of summer 
smog in Europe could be reduced by one-third but, 
even then, WHO guidelines will be exceeded, 
especially in Western and Central Europe - and 
increasingly in Central Asia as well. Accident risks 
from reactors far nuclear power generation will not 
diminish much under present policies and will still be 
dominated in the region by the relatively few reactors 
in Eastern Europe. 

The toughest problem far much of the regían is 
emission of greenhouse gases. Far Western and 
Central Europe, the assumed trends result in 6 and 3 
per cent more emissions of the three most important 
greenhouse gases in 2010 than in 1990, respectively. 
This means that the Kyoto commitments of these two 
sub-regions (8 and 5.5 per cent below the 1990 leve!, 
respectively) will not be met. For Eastern Europe, 
projected 2010 emissions are still almost 10 per cent 
below the 1990 leve! - complying with the 
commitment to keep emissions below this leve!. In 
Central Asia (no Kyoto target), developments without 
additional policies result in a 2010 emission leve! that 
is 3 per cent above the 1990 leve!. 

Thus, if existing policies are fully implemented and 
fully effective, the environmental situation in the 
region will improve compared to 1990 - except far 
climate change. However, the projected improvement 
is generally insufficient to meet policy targets. 
Moreover, full implementation of currently existing 
policies will certainly not come about without policy 
effort. Experience has shown that often a 'policy 
failure gap' exists between expected and actual results 
(see, far example, Hoek and others 1998). Two 
specific policy gaps relate to the fact that transport 
may grow much faster than assumed and that 
environmental policies must compete with other 
priorities which may affect their implementation rate. 

The contrasting scenario assumes the same 
demographic and economic trends but adds measures 
that are either necessary to meet existing policy 
commitments (such as Kyoto) or that feature very low 
costs and considerable impacts. Since the same 
driving forces act on many of the five energy-related 
environmental problems, policy measures far one 
problem can also help to reduce others. Most 
importantly, energy-saving measures to mitigate 
climate change will potentially also reduce emissions 
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of acidifying substances and summer smog precursors, 
and hence reduce acidification, summer smog and 
urban air pollution. 

On climate change, severa! analyses indicate that 
sufficient technical potential exists to meet Kyoto 
commitments in ali relevant sub-regions (WEC 1995, 
OECD/IEA 1996, OECD/IEA 1997, Capros and 
Kokkolakis 1996, Gielen and others 1998, and 
Phylipsen and Blok 1998). Sorne studies also looked at 
how technical potential can be implemented through 
policy instruments (Blok and others 1996, OECD/IEA 
1997). They indicate that financia! stimuli should be an 
important element of environmental policies -
including energy and carbon taxation or removal of 
subsidies. In particular in Central and Eastern Europe 
and Central Asia, the high subsidies on energy use and 
lack of consequences of the non-payment of energy 
bilis have provided little incentive far energy 
efficiency (UNEP 1998). Although subsidies in most 
transition countries have been reduced since 1990, 
they are typically still around 25 per cent of average 
world prices. In ali four sub-regions, further reform of 
the large variety of energy subsidies offers ways to 
induce more energy savings and increase the market 
share of cleaner fuels. 

The figure on page 352 shows two variants for 
implementing additional measures to target climate 
change. In the 'no-trade' variant, it is assumed that 
each of the European sub-regions will seek to meet its 
Kyoto commitment by ineasures within the sub-
region. The 'trade' variant assumes that Western 
Europe uses the flexible instruments introduced under 
the Kyoto agreement (emission trading and joint 
implementation) in arder to reduce the costs of 
emission reduction. In fact, it seems macro
economically attractive far Western Europe to realize 
somewhat more than half of the required reductions 
through trading (Bollen and others, in press). 

The potential to decrease further the emissions of 
acidifying compound and summer smog precursors, in 
arder to meet ecosystem and health targets, has also 
been identified in various studies. Most of these 
scenarios try to meet existing targets by typical, but 
costly, end-of-pipe measures. However, if combined 
with measures taken to decrease carbon dioxide 
emissions, the costs of combating acidification and 
summer smog could be decreased considerably 
(Amman and others 1998). Meeting Kyoto targets by 
emission trading obviously also transfers the 
concomitant gains in decreasing pollution elsewhere. 

5 
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For urban air pollution, most of the moderate end
of-pipe measures have already been included in the 
existing policies scenario. Further improvements may 
come from energy efficiency or specific measures to 
reduce the distance travelled by cars in urban areas. 
However, as their effect is hard to quantify at the sub
regional leve!, this has not been shown in the figure. 
On the whole, moderate policies to reduce the effect 
of the growth in transport are bound to be eroded by 
the rapidly growing volume. This has happened in 
Western Europe and is probable in Central Europe in 
the near future, especially where there is accession to 
the European Union. 

Nuclear risks throughout the region can be 

reduced by measures to improve management and 
accident procedures for lhe 19 most unsafe nuclear 
plants in Central and Eastern Europe. Costs, however, 
are highly uncertain and vary from plant to plant 
(Stoop and others 1998). In the oldest cases, 
replacement - although costlier - might be more 
appropriate to reduce risks. 

The reduction of risks in Western Europe hinges 
on the safety of the nuclear plants in Eastern Europe. 
In fact, the Europe and Central Asia alternative policy 
study observes that for ali five environmental 
problems, the four sub-regions are connected. This is 
even true for urban air pr¡~lution, which is increasingly 
determined by transboundary background air pollution 



as well as by regional-scale driving forces such as EU 
enlargement. For acidification, in particular for 
Western and Central Europe and part of Eastern 
Europe, a significant share of the total deposition 
comes from emissions in the other sub-regions. For 
summer smog, the increasing leve! of background 
ground-level ozone in the northern hemisphere 
contributes to summer smog in ali four sub-regions. 
Climate change is a global problem by its very nature 
but an additional ínter-regional link is now provided by 
the potential for emissions trading. These linkages 
argue for environmental cooperation at the regional 
leve!, something that is already increasing. 

Conclusions 
• Full implementation of existing policies could 

improve the environmental situation in Europe and 
Central Asia. However, improvement will be 
insufficient to protect ali ecosystems against 
acidification and climate change, and to prevent 
exceedence of WHO and EU health guidelines for 
summer smog and urban air pollution. 

• A combined strategy for reduction in the 
framework of the Kyoto Protocol (greenhouse 
gases) and other environmental problems 
(transboundary and urban air pollution) could 
optimize use of the opportunities for energy 
efficiency and fuel-switching. 

• The electricity and transport sectors deserve 
special attention as they are becoming increasingly 
important as driving forces behind environmental 
pressures in Europe and Central Asia. 

• The potential to reform environmentally-damaging 
subsidies has not yet been fully used, in any of the 
four sub-regions. 

Latin America ancl the Caribbean 

Natural forests cover 47 per cent of the land area of 
Latin America, and the Amazon basin accounts for 
one-third of the world's tropical forest area. These 
forests are an important source of products, fuelwood 
and employment for local people, a major source of 
foreign exchange for governments, serve important 
functions in protecting watersheds and freshwater 
resources, act as a storehouse for carbon and support 
a significant portion of the world's biodiversity (Daily 
1997). As reported in Chapter 2, Latin America is still 
losing around 58 million hectares of natural forest per 
year, although the rate of deforestation in, for instance, 
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the Amazon has slowed considerably since the mid-
1990s. 

A recent study by CIAT/PNUMA (1998) shows 
that 84 per cent of deforestation in Latin America is 
due to expansion of the agricultura! sector, 12.5 per 
cent is due to logging and 3.5 per cent is due to the 
construction of infrastructure. In addition, 
demographic pressure, unemployment and inequitable 
land distribution are important drivers for the further 
degradation of forests. An increased and unsustainable 
intensification of land use is projected. At the same 
time, there is a gross imbalance between destruction 
and reforestation, with only 1 hectare planted for 
every 25 hectares destroyed. The combination of 
these trends leads to the prospect of increased soil 
degradation, more frequent flooding and the 
degradation of freshwater resources. 

Forestry policies in the region have been focused 
largely on the tropical rain forests, concentrating on 
protection and sectoral perspectives, and have not 
been well integrated with economic and social 
strategies. Lack of finance, technology, personnel and 
training have ali hindered environmental management; 
furthermore, in sorne countries, large and complex 
legal frameworks are coupled with unclear definitions 
of the responsibilities of the environmental 
institutions involved. Clearly, forestry policy in the 
region has not, overall, been effective. One important 
reason is that policies have failed to take account of 
the diverse functions of the forest and the differing 
needs of forest users and inhabitants. 

Comprehensive forest policy frameworks at 
national leve! are fundamental to sustainable forest 
management in Latín America. National forest 
programmes demand a broad in ter -sectoral approach 
at ali stages (formulation, implementation and 
monitoring). Moreover, they should be tailored to each 
country's social, economic, cultural, political and 
environmental situation. Appropriate policies could 
include direct control of government-owned forests 
and indirect control using fiscal incentives in the form 
of taxation, subsidies and forest credits; other 
incentives such as the granting of private property 
rights; market reforms; the introduction of community 
forestry schemes; and improvements in extension, 
research and education. 

The alternative policy study carried out for GE0-
2000 (UNEP 1999d) indicates that these policy tools 
could be used to stimulate programmes in ten 
different areas: 
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• Rehabilitation of degraded areas, particularly those 
damaged by slash-and-burn agriculture. 

• Development of agroforestry, which experience in 
Rondonia (World Bank/MMA 1998) has shown to 
be a viable economic alternative to crude logging, 
providing that areas and species are carefully 
selected and that forest 'mining' is addressed by 
severe taxes. 

• Development of sustained forestry management 
through zoning, the establishment of forest 
corridors and complete bans on the exploitation of 
floodable forest areas. 

• Establishment of networks of protected areas, 
buffer zones and ecological corridors in which 
traditional forest uses by indigenous peoples would 
be encouraged - such areas would need to be 
established in ali the major ecological zones from 
dry scrublands to the important wetlands. 

• Finding mechanisms to allow more of the wealth of 
forest regions to be returned to those who live 
there. In the Amazon, for example, mahogany is 
extracted from Indian reserves for US$50/m3, 

fetches US$800/m3 in the port of Belém City, Pará 
State, in Brazil and is then sold in European 
markets for US$1 500/m:{ (IBAMA 1998). The 
primary forest producers are poorly rewarded for 
what ends up as an expensive product. These price 
distortions indicate the necessity of improving 
regulation in the mahogany timber market, coupled 
with an inspection system and an inventory of 
mahogany resources to reduce pressure on 
mahogany species. Local forest products can also 
be encouraged, such as the vegetable leather 
handbags and clothes now being produced from 
latex in the Brazilian state of Amazonas. 

• Construction of environmentally-sustainable cities 
in tropical forest regions which would stimulate 
economic developmenl while preserving the forest 
resources on which ali forest settlements are 
based. 

• Disciplined exploitation of natural resources 
through national policies to control pollution from 
mining and the activities of small-scale illegal 
mining activities. The mineral wealth of the 
Amazon should be controlled by integrated 
activities of ali Amazon countries to provide 
effective pollution control. 

• Development of ecotourism to catalyse economic 
development and protect the environment. This 
h;is to he properly set up and managed, in order to 

prevent negative impacts. Good high-quality 
examples with large turnover do exist in the 
region, in particular in Costa Rica (Costa Rica 
1996). 

• Development of effective forestry institutions 
capable of licensing and monitoring activities. 
Improvements in forest-related training, 
information and educational activities. 

Packages of these policies adapted to national 
conditions could achieve a number of goals 
simultaneously. These include: 

• reducing deforestation rates, forest fires, numbers 
of threatened animal and plant species, and 
regional carbon dioxide emissions; 

• a slowing down of agricultura! expansion onto 
forest land; 

• improvements in forest ecosystem health, the 
quality of urban and rural life, and regional and 
local economies; and 

• the provision of appropriate technologies to forest 
dwellers as a too! for sustainable development. 

A broad range of alternative policy tools could be 
used, and individual countries could select from this 
mix a policy package suited to their own social, 
cultural and economic conditions, thus making for 
better integrated forest policies. 

.\onh \nwrira • 

Over the past three decades, North American 
environmental policies have been reasonably 
successful at dealing with conventional, mostly local, 
environmental problems such as air and water 
pollution. The scale of the region's economic activity 
has brought increased well-being and opportunities for 
most of the North American population. The downside 
of this robust economy, however, is increased stress 
on environmental quality, with major impacts 
regionally and worldwide. Perhaps the most obvious 
example of such environmental stress is the fact that 
North America remains, on a per capita basis, the 
world's largest source of greenhouse gas emissions 
that threaten to alter the Earth's climate. Contributing 
to these emissions are heavy dependence on 
automotive and air transport and sprawling suburban 
residential patterns that put heavy demands on energy 
resources. The region's robust economy also dra\vs 



heavily on other natural resources - water, forest 
products, agricultura! goods, fisheries, minerals -
sometimes contributing to environmental degradation. 
Policies favouring low-cost energy and subsidies for 
natural resource extraction may encourage high levels 
of production and use, and thus make it more difficult 
to attain environmental goals. 

Given that the scale of North American economic 
activity has both beneficia! as well as harmful effects, 
alternative policies that change the pattern of 
economic activity in ways that reduce environmental 
harm without retarding overall economic growth are 
worth careful consideration. Policies that alter fiscal 
incentives - both reducing or eliminating perverse 
incentives and increasing incentives for constructive 
change - seem to offer particular promise. Such 
alternative policies are the focus here (UNEP 1999e). 

Subsidies for natural resource extraction are one 
widely-used though difficult-to-measure fiscal 
incentive. The United States, for example, indirectly 
subsidizes logging in national forests by providing 
logging roads built with public funds, and grazing of 
livestock on federal lands, by charging less than 
market rates for grazing permits (US Congress 1995). 
Similar subsidies support use of water for irrigation in 
the arid, western portions of the country, and mineral 
extraction from and recreational use of public lands. 
These subsidized activities have placed heavy burdens 
on the country's natural resources (US Government 
1997). According to the OECD, the United States 
provided about US$46 960 million in agricultura! 
producer support in 1998; the corresponding figure for 
Canada was US$3 184 million (OECD 1999). Farmers 
using irrigation water from federally-supported 
projects pay on average only about 17 per cent of the 
actual cost, and the total water subsidy in the western 
United States is estimated at ahout US$4 400 million 
(Repetto 1986, Pimentel and others 1997). Energy 
subsidies in the United States, according to one recent 
estimate, amount to perhaps US$30 000 million per 
year (Myers 1998) although a 1992 ·study by the 
Energy lnformation Administration estimated that 
approximately 30 per cent of energy subsidies were 
spent on renewable energy sources and improving 
energy efficiencies. 

Subsidies for road transportation are also large. 
Road transportation in the United States, with 220 
million vehicles (International Road Federation 1997) 
and more than 6 million kilometres of roads, has the 
world's largest system, and accounts for 80 per cent of 
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the energy used in transport and 25 per cent of the 
country's carbon dioxide emissions. Subsidies for road 
transport include those for road construction, oil 
extraction, production and use, automotive research 
and safety programmes, highway patrols, and related 
government programmes; they have been estimated at 
US$91 000 million a year (Roodman 1996). Other 
related subsidies include those for parking, estimated 
at US$50 000 million (Myers 1998). 

Reducing or eliminating direct and indirect 
subsidies for road transport could play a significant 
role in reducing congestion, improving urban air 
quality, and slowing the growth of carbon dioxide 
emissions to meet climate goals. Without parking 
subsidies, for example, many people might choose 
mass transit alternatives. Subsidized investments in 
road construction can have enormous leverage, since 
they appear to have a significant influence on per 
capita automobile travel rates (Litman 1996). 

Similarly, US policy could eliminate subsidies for 
grazing livestock on public lands. The US Forest 
Service and the Bureau of Land Management 
administer the country's livestock grazing programme. 
The two agencies charge ranchers a fee based on an 
'animal unit month', which is the amount of forage that 
one adult cow with calf or five adult sheep require for 
one month. Studies show that the fees do not cover 
the costs for administering the programme, and that 
they are below the market rate for grazing on prívate 
lands (Maxwell 1995). Such subsidies are opposed by 
those who argue that low grazing fees and !ax 
supervision have encouraged overgrazing and have led 
to soil erosion, watershed destruction, loss of native 
grasses and other vegetation needed as food for 
wildlife and livestock, and elimination of forage 
reserves needed to withstand periodic drought (Hess 
and Holechek 1995). The most direct reform policy 
would be to raise grazing fees to cover the 
administrative costs, or to match estimates of market 
value (Maxwell 1995), thus eliminating subsidies. 

In short, the North American region constitutes a 
good example of the potential to reduce environmental 
pressures by reform of various forros of subsidies. 
Proposals for such reforms are already being made. In 
relation to the Western States, for example, the 
maturation of economies with reduced reliance on 
resource extraction, the increased value placed on the 
environment by the public, and a desire to reduce the 
federal deficit are motivating new objectives for 
federal natural resource policy which will place more 
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emphasis on market mechanisms while reducing 
subsidies (US Government 1997). Ironically, this form 
of alternative policy ultimately results in the reduction 
of government involvement - contrary to the widely
held belief that environmental policy always requires 
more government involvement. 

The impact of taxes in the marketplace makes 
taxes another potentially powerful policy tool. In 
current industrial economies, there are visible costs 
that are paid by economic actors and externa!, hidden 
costs from environmental degradation that are paid by 
society as a whole or by other economic actors. In the 
case of air pollution from energy production, for 
example, these externa! costs may be borne by the 
population at large in the form of health costs and by 
other economic sectors such as agriculture in the form 
of reduced productivity. If energy producers had to 
bear these costs, then alternative, less-polluting 
energy sources might become more competitive. One 
way to internalize these hidden costs is through 
taxation of pollution, resource depletion or ecosystem 
degradation. 

Environmental taxes have already been used in 
North America by individual states and provinces, and 
by national governments. Ontario, for example, has 
implemented a Tax for Fue! Conservation that taxes 
new car purchases based on their fue! efficiency and 
offers rebates for the most efficient vehicles. For more 
than a decade, California has offered state tax credits 
for renewable energy producers that have helped to 
stimulate the industry within the state. At a national 
scale, the US tax on ozone-depleting chemicals is 
credited with helping to phase out production of these 
chemicals in a rapid manner, coupled with an 
accelerated phase-out schedule imposed by the United 
States, supporting US commitments under the 
Montreal Protocol (see page 304). 

Taxes on greenhouse gas emissions such as carbon 
dioxide have been proposed as one policy measure to 
help the United States and Canada reduce these 
emissions and thus lower the high burden that North 
America places on the global climate (Dower and 
Zimmerman 1992). Such taxes, known as carbon 
taxes, are controversia!, even though their ability to 
reduce emissions is not in doubt. There is strong 
resistance in North America to higher energy taxes, 
and sorne economic studies argue that taxes high 
enough to reduce emissions markedly would also slow 
economic growth. However, Scandinavian countries 
including Finland, Sweden and Denmark have 

introduced such taxes, providing a strong incentive for 
greater energy efficiency and for fuel-shifting to 
renewable energy sources or to less carbon-intensive 
fuels. The United States intends to meet its 
commitments under the UNFCCC primarily through 
the use of another form of market mechanism: 
emission caps and emissions trading, which better fits 
the US domestic context and may, in fact, provide 
greater assurances of compliance than tax approaches. 

\\'est .\sia 

Unless improved water management plans are 
implemented in the West Asian region, a series of 
water-related issues will interact to cause major 
environmental problems (see Chapter 2, page 164). 
The immediate issues include overdrawing of aquifers 
and shallow groundwater, which are causing saltwater 
intrusion and a breakdown of traditional water supply 
systems, and the indiscriminate discharge of 
wastewater causing contamination of shallow 
groundwater and health hazards. Eventually, many 
groundwater sources will be lost by quality 
degradation; this will result in a further reduction of 
the arable area because of salinization. Many efforts 
have been made to increase recharge rates and reduce 
withdrawals. Prospects of improving the situation are 
hampered by high population growth and the intensive 
agricultura! use of water for irrigation. This situation 
is aggravated by a policy of food self-sufficiency and by 
a general weakness of the institutions dealing with 
water affairs. 

One of two studies on West Asia prepared for 
GEO-2000 (UNEP 1999f) focuses on water demand 
and availability. The study examines three scenarios: 
business as usual, increasing supplies, and increasing 
supplies and rationalizing consumption (see diagram 
opposite). 

Records and studies indicate the excessive and 
wasteful use of water in ali sectors (agricultura!, 
domestic and industrial) throughout West Asia. Huge 
water losses of at least 45 per cent in agriculture arise 
from inefficient irrigation systems, while there is a 20 
per cent leakage from water supply networks and 
general 10 per cent losses during industrial use. 
Because agricultura! use accounts for the lion's share 
of water use in both sub-regions (85 per cent in the 
Arabian Peninsula and 92 per cent in the Mashriq in 
1995), water conservation is dominated by what can 
be achieved in the agricultura! sector. 



West Asia: water balance under three scenarios 

1 Arabian Península 

Scenario 1 assumptions: 
business as usual 

• no new water sources developed alter 
1995 

• constan! domestic and industrial water 
demand 

• research cuis agricultura! water use by 
17% by 2015 

• settlement of shared water resources 

Mashriq 

water balance (million m3) 
31 850 
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20000 • - 17690 
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Scenario 2 assumptions: 
increasing supplies 

as Scenario 1 (except first bullet) plus: 

• groundwater resources developed by 
100 million m3 ayear - 2 000 million m3 

for each sub-region by 2015 

-30 000 

1995 

water balance (million m3) 
• 31850 
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FUTURE PERSPECTIVES 

- WestAsia 

25310 

---~1e220 __ _ 

-22 330 

2000 2005 

26250 --

20100 

-470 

-26810 --

2010 

13 360 
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• desalination plants capacity is increased 
gradually to reach 3 000 million m3 in the 
Arabian Península by 2015. 

• wastewater plant capacity is increased 
to reach 3 000 million m3 in the Arabian 
Península and 2 000 million m3 in the 
Mashriq by 2015 

-20000 1 1..4 l!1(1 ____ ·17000 

·30 000 

·19 630 -20 240 
-22 740 

·26 470 
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Scenario 3 assumptions: water balance (million m3) 
31 B50 

increasing supplies and 30 000 
rationalizing consumption 

20 000 17600 

as Scenario 2 plus: 10 000 
• more rational water use results in a 
saving in water demand of o 
5 600 million m3 a year in the Arabian 
Península and 6 000 million m3 ayear in -10 000 
the Mashriq by 2015 

-20 000 
-14 160 

-30 000 

1995 

The business-as-usual scenario will leave the 
Arabian Península sub-region suffering from acute 
water shortages. The sub-region currently has a 
negative water balance, with 48 per cent of demand in 
1995 not covered by available water resources 
(surface water, rechargeable groundwater and non
conventional resources, such as desalinated water). 
Water basins in which less than 70 per cent of demand 
can be met from available resources are considered 
water stressed. The deficit is being met unsustainably 
by overdrawing and depleting aquifers and further 
installation of very costly desalinization plants. 

2000 2005 2010 2015 

- ··---27750 - -
23100 

17 B60 

12150 12 230 
6 270 

~ -8 640 
---

·15GOO ·16830 
-1B 540 ·20 870 

2000 2005 2010 2015 

Business as usual increases the annual deficit to an 
unrealistic 67 per cent of demand by 2015. In·fact, it is 
clear that current water resources cannot satisfy 
future water demand much past 2005 without 
alternative policies. 

The Mashriq sub-region is comparatively better off 
under this scenario, with no overall water deficit. But 
this sub-region is also clearly on an unsustainable 
course, with water stress becoming more and more 
extreme. Even this scenario requires saving 17 per 
cent in agricultura! water demand by 2015 as 
compared to 1995, and it requires solving 

357 

Bar charts tell 
show water 

balance in West 
Asia until the 
year 2015, 

following three 
difieren! 

scenarios. The 
situation 

deteriorates in 
both sub-regions, 

regardtess of 
scenario, though 

the water balance 
remains positive 
in the Mashriq 



FUTURE PERSPECTIVES 

transboundary disputes over shared water resources. 
This pessimistic picture for West Asia is 

compounded when the related issue of land resources 
management is factored in. If current policies continue 
until 2015, the continued pressures on groundwater 
resources, with extraction rates far beyond annual 
recharge limits, will increase groundwater salinity, 
leading to greater salinization of land resources. 
A recent study (CAMRE/UNEP/ACSAD 1996) has 
shown how the area of salinized irrigated land in both 
sub-regions would increase (see Chapter 2 for details). 
A business-as-usual scenario will result in the final 
abandonment of salinized land in certain areas. 
Furthermore, eradication of the natural plant cover of 
rangelands through overgrazing or cultivation of 

Scenarle results for water resourc-e management 

Scenario Water balance in 2015 
(available resources as % of demand) 
Arabian Península Mashriq 

Business as usual 

lncreasing supplies 

lncreasing supplies and 
rationalizing consumption 

-67 

-56 

-50 

2.6 

6.5 

14 

marginal rainfall areas will lead to enhanced wind 
erosion and seve1e loss uf suil 111ale1ials i11 111a11y Wesl 
Asian countries. Pollution of land resourccs from thc 
disposal of urban, sewage and industrial wastes, as 
well as by agricultura! chemicals, will increase. 

The projected growing rate of land degradation in 
West Asia under the business-as-usual scenario will 
lead to job losses in the agricultura! sector and 
increase migration to urban areas, adding to the 
pressures on urban infrastructure. In addition, the 
projected food trade balances indicate a widening 
divergence from food self-sufficiency. 

Alternative policies targeting water problems 
could increase the supply of water, in particular 
through more research on available resources, 
increased desalinization capacity and wastewater 
recycling. By 2015, this coulcl reduce the water <leficit 
for the Arabian Península to 56 per cent of demand 
while allowing the Mashriq a small positive water 
balance of 6.5 per cent (see table above). 

Policies that in addition gradually rationalize water 
consumption further through more efficient irrigation, 

price reviews and improved waste water management 
could reduce the projected water deficit of the Arabian 
Peninsula by a further 6 per cent. For the Mashriq, 
such policies could produce a positive water balance of 
14 per cent of demand in 2015, which is a less 
dramatic deterioration than under current policies 
which would produce a positive water balance of only 
2.6 per cent of demand in 2015 (see table left). 

One important component of scenario 3 is water 
conservation. This can be approached by: 

• Reviewing the economics of irrigation and 
agricultura! production, and reappraising 
agricultura! policies. 

• Improving the efficiency of traditional irrigation 
systems, introducing appropriate modern irrigation 
technology, and promoting water conservation 
techniques among farmers and water users. 

• Reviewing current irrigation incentives and tariffs, 
implementing the necessary legislation to enforce 
and update regulations on water use, and strict 
enforcement of regulations. 

• Improving extension services and programmes to 
raise awareness among the public and farmers of 
the economic value of water as a precious and 
scarce resource. 

• Providing subsidies or soft !oans to encourage 
application of modern irrigation systems. 

Related alternative policies improving management of 
land resources would work in the same direction. 
Conceivably, such policies would combine two 
strategic lines: 

• optimization by agricultura! systems of the limited 
land and water resources that are available; and 

• combating and alleviating the negative 
environmental impacts that result from agricultura! 
activities on fragile ecosystems and leacl to lanc\ 
degradation and desertification. 

Specifically in the Mashriq, such policies would be 
geared towards the optimization of production from 
the available land resources and expansion in the 
unused arable area. In the Arabian Península, 
alternative policies could be geared towards the 
rational use of land and water resources, maximization 
of productivity per unit area, and adoption of 
innovative agricultura! techniques. 

Implementing these alternative policies would 
require well designed detailed resource planning, legal 



and institutional reforms, application of water tariffs, 
pollution charges and groundwater pricing, and cutting 
water losses, especially in the agricultura! sector. 
Even so, it is clear that the Arabian Peninsula will 
continue to experience a deficit in its water resources 
if the regional targets of food security are adhered to. 
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Outlook f or the 
21st century 
The beginning of a new millennium finds the planet 
Earth poised between two conflicting trends. A 
wasteful and invasive consumer society, coupled with 
continued population growth, is threatening to destroy 
the resources on which human life is based. At the 
same time, society is locked in a struggle against time 
to reverse these trends and introduce sustainable 
practices that will ensure the welfare of future 
generations. 

Whilst the overall outcome is still unclear, the 
GEO-2000 assessment shows both that time is 
running out on sorne issues and also that new 
problems are surfacing to compound an alrea<ly 
difficult sitúation. However, there have also been 
sorne remarkable achievements in halting 
environmental degradation. 

Time is running out . 

There used to be a long time horizon for undertaking 
major environmental policy initiatives. Now time for a 
rational, well-planned transition to a sustainable 
system is running out fast. In sorne areas, it has 
already run out: there is no doubt that it is too late to 
make an easy transition to sustainability for many of 

the issues discussed in Chapter 2 of this publication. 
Full-scale emergencies now exist on a number of 
issues. For example: 

The world water cycle seems unlikely to be able to 
cope with the demands that will be made of it in 
the coming decades. Severe water shortages 
already hamper development in many parts of the 
world, and the situation is deteriorating. 

• Land degradation has reduced fertility and 
agricultura) potential. Replacing lost top soil takes 
centuries or even millennia. These losses have 
negated many of the advances made through 
expanding agricultura! areas and increasing 
productivity. 

• Tropical forest destruction has gone too far to 
prevent irreversible damage. Even if current 
trends were reversed, it would take many 
generations to replace the lost forests; the 
cultures that have been lost with them can never 
be replaced. 

• Many of the planet's species have already been 
lost or condemned to extinction because of the 
slow response times of both the environment and 
policy makers; with one-quarter of the world's 
mammal species now at significant risk of total 
extinction, it is too late to preserve ali the 
biodiversity that our planet once had. 
Many marine fisheries have been grossly over
exploited, and their recovery will be slow. Future 



growth in demand for fish will have to be satisfied 
by aquaculture - itself a practice fraught with 
environmental dangers. 

• More than half of the world's coral reefs are 
threatened by human activities, with up to 80 per 
cent at risk in the most populated areas. While 
sorne may yet be saved, it is too late for many 
others. 

• Urban air pollution problems are reaching crisis 
dimensions in many of the megacities of the 
developing world, and the health of many urban 
dwellers has been impaired. 

• Finally, the indications are that it is too late to 
prevent global warming as a result of increased 
greenhouse gas emissions; in addition, many of the 
targets agreed on in the Kyoto Protocol may not be 
met. 

Ne\\' problems .. . 

Since GE0-1 was published in 1997, further 
dimensions to the major environmental issues facing 
the planet have been recognized, and the situation 
differs from what it was even two years ago. New 
events or insights include the following: 

• Emerging recognition of a global nitrogen problem, 
with sorne areas receiving nitrogen compounds in 
quantities that lead to unwanted ecosystem 
changes, such as excessive plant growth. 

• More and larger forest fires, caused by a 
combination of unfavourable weather conditions 
and land use that made susceptible areas more 
prone to burning; both forests and the health of 
inhabitants have been threatened over areas of 
millions of hectares. 

• An increased frequency and severity of natural 
disasters, now killing and injuring many millions of 
people every year, and causing severe economic 
losses. 

• With 1998 the warmest year on record, climate 
change problems coupled with the most severe El 
Niño to date have caused major losses of life and 
economic damage. 

• The economic and ecological importance of species 
invasions, an inevitable result of increasing 
globalization, appears to have become more 
significant. 

• Declines in sorne countries in the quality of 
governance which have weakened capabilities to 
solve national and regional problems and to 
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manage the environment. 
• Declining government and media focus on urgent 

environmental issues as attention has been 
diverted by political and economic upheavals. 

• New wars which, like all wars, threaten not only 
the environment of those directly involved but that 
of neighbouring states, and those downstream on 
major rivers. 

• The environmental importance of refugees, who 
are forced to make unrestricted assaults on the 
natural environment for their survival. 

.. . ami eontinued suecl'Sses 

This record of planetary negligence must be 
tempered, however, by a series of remarkable 
achievements, many of which would have been 
unthinkable even two decades ago. These gains 
promise major benefits for the future. Examples 
include: 

• The increase in public concern over environmental 
issues. Until recently, few individuals cared about 
or even knew of the environmental issues facing 
the planet. Today, popular movements in many 
countries are forcing authorities to make changes. 

• Voluntary action taken by many of the world's 
major industries to reduce resource use and 
eliminate waste. The fact that these actions are in 
industry's own ecoÍlomic self-interest does not 
detract from their environmental significance. On 
the contrary, the happy discovery that what is 
good for the environment can also be good for 
business may do much to reverse trends for 
which industry itself was originally largely 
responsible. This 'win-win' situation bodes well 
for the planet. 

• Remarkable successes by governments in 
developed regions in reducing levels of air 
pollution in many major cities. Innovative 
legislation has been introduced, and the goal of 
zero emissions in severa! important areas is no 
longer considered utopian. 

• The halt and reversa! of deforestation in parts of 
both Europe and the North America. In other 
regions, eco-certification of forest products is on 
the increase. 

• Local Agenda 21 initiatives, which have proved an 
effective way of developing and implementing 
sustainable development policies that involve 
communities and political agencies alike. 



OUTLOOK AND RECOMMENDATIONS 

At the international leve!: 

The ozone !ayer is now expected to have largely 
recovered within half a century as a result of the 
Montreal Protocol. While most other 
environmental problems are not as 
straightforward, the fact that the international 
community is well on the way to resolving one 
major issue should certainly give the critics of 
international organizations pause for thought. 

• Since 1992, the first international steps - the 
United Nations Framework Convention on Climate 
Change and its Kyoto Protocol - have been taken 
to tackle the issue of global climate change. In 
addition, the world's scientists, meteorologists and 
climatologists are gaining majar new insights into 
climate variation. Prediction of climatic variations 
of ali kinds, human induced or not, are likely to 
become a regular feature of life in the 21st century. 

Tlw m·erall t rend 

GEO-2000 confirms the overall assessment of GEO-1: 
the global system of environmental policy and 
management is moving in the right direction but much 
too slowly. Dramatic and instructive variations can be 
found between regions, between economic sectors and 
between environmental issues. But, on balance, gains 
by better management and technology are still being 
outpaced by the environmental impacts of population 
and economic growth. As a result, policy actions that 
result in substantial environmental improvements are 
rare. 

The present course is unsustainable and 
postponing action is no longer an option. Inspired 
political leadership and intense cooperation across ali 
regions and sectors will be needed to put both existing 
and new policy instruments to work. Global issues 
have been recognized and effectively tackled for the 
first time in the latter part of the 20th century. lt is 
important to make sure that these global lessons filter 
down to regional, national and local levels - concerted 
action always achieves more than individual initiatives, 
at every leve!. Similarly, global efforts could benefit 
substantially from the wealth of collaborative 
experience gained over the years at regional and sub
regional levels. 

Recommendations 
for action 
One of GEO's tasks is to recommend measures and 
actions that could effectively reverse unwelcome 
trends and reduce threats to the environment. Specific 
conclusions and recommendations have been 
formulated throughout this report. In addition, on the 
basis of the GEO-2000 assessment, UNEP 
recommends that future action be focused on four key 
areas: 

• filling the knowledge gaps; 
• tackling root causes; 
• taking an integrated approach; and 
• mobilizing action. 

None of these areas is discrete - the actions required 
to address one area are likely to benefit other areas as 
well. And each of the areas is open-ended - the 
suggestions for action described below are only a 
sample of those that could be included under each 
heading. In sorne areas, a good start has already been 
made. However, UNEP believes that increased and 
concerted policy development and action in these four 
'cross-cutting' areas would do much to break the 
stalemate which currently prevails on too many 
pressing environmental issues. The rationale for 
selecting these key areas is described in the text that 
follows; the boxes at the end of each of the four 
sections summarize suggestions for action that have 
arisen since GEO-1. 

Filling the knowled~t· gaps 

GEO-2000 shows that we still lack a comprehensive 
view of the interactions and impacts of global and 
inter-regional processes. lnformation on the current 
state of the environment is riddled with weakness. 
There are few tools to assess how developments in 
one region affect other regions, and whether the 
dreams and aspirations of one region are compatible 
with the sustainability of the global commons. 

Another serious omission is the lack of effort to 
find out whether new environmental policies and 
expenditures have the desired results. These 
knowledge gaps act as a collective blindfold that hides 
both the road to environmental sustainability and the 



direction in which we are travelling. However, whilst 
it is imperative to address these gaps, they should not 
be used as an excuse for delaying action on 
environmental issues that are known to be a problem. 

Knowledge gaps need to be addressed in the 
following areas. 

Environmental data and information 
Integrated environmental assessment needs to be 
firmly based on reliable technical data and information. 
In attempting to obtain a strong database for the GE0-
2000 assessment, a number of critica! problems with 
existing datasets became very apparent: 

• Many datasets, including those on air pollution and 
water quality, are incomplete; others are non
existent, especially in developing countries. In 
addition there is a lack of reliable socio-economic 
data that can be related to the environment. 

• The quality of much existing data is of equal 
concern - there are problems of reliability and of 
consistency between subject areas and countries. 
There are, for example, no comparable urban air 
quality data for the cities of the world. 

• The kinds of data that are collected are often not 
useful for answering the key questions about the 
environment. 

• Most of the available data apply to quantitative 
aspects of the environment. Little attempt has 
been made to measure the qualitative parameters 
that are equally important indicators of 
sustainability. 

• Trend detection requires time-series data. Many 
datasets are once-off collections of figures that 
have never been repeated. 

• Environmental assessments need data that are 
geo-referenced and information that is broken 
down by spatial areas other than administrative 
units. These data are still relatively scarce. 

• Assessment at regional and global scale requires 
the aggregation of data relating to smaller areas. 
Data can be aggregated only if they measure the 
same thing in the same way and with the same 
precision. Available data frequently do not measure 
up to these specifications. 

These shortcomings make integrated, cross-sectoral 
global assessment and trend analysis always difficult 
and sometimes impossible. 

Environmental progress and policy effectiveness 
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can be assessed only if quality data are routinely 
collected through monitoring systems. However, 
environmental monitoring infrastructure is poorly 
developed in most countries, making regular 
production of policy-relevant environmental data and 
indicators impossible. The situation is being 
exacerbated by the decline of sorne existing 
monitoring systems due to shrinking resources. 

Earth observations by satellite now provide a 
means of collecting data for large areas relatively 
cheaply and uniformly. While this technology will 
certainly reduce the need for ground measurements, it 
does not make ali direct observations or ground 
truthing redundant. More importantly, many of the 
data categories that are needed to draw up policy
relevant assessments - on resource efficiency, impacts 
on human well-being and suchlike - cannot be 
detected from space. 

Much effort has gone into the search for suitable 
indicators for reporting purposes and hundreds have 
been suggested. Which are the really useful ones is 
still not known, nor has an aggregated group yet been 
selected to form the environmental equivalent of the 
Human Development Index. 

The monitoring and reporting of data and 
indicators require a coordinated approach and the 
strengthening of many existing local, national and 
international initiatives. An analysis of data issues 
undertaken within the GEO framework highlights the 
need for a mechanism that brings together the 
compilers of global assessments on sustainable 
development (as data users) and key actors in the 
production and dissemination of the required data. 
The mechanism would identify and take initiatives to 
address critica! and common data gaps for global 
assessment, paying particular attention to data 
access and data sharing. Arrangements are also 
needed for sharing data with the secretariats of 
multilateral environmental agreements (MEAs) in 
order to provide a consistent basis for assessment 
and reporting, while at the same time reducing the 
response burden on governments. In parallel, 
institutional, technical and other resources need to 
be provided for monitoring, and data collection 
standards improved. Potential environmental 
indicators must be tested worldwide, and a set of 
indicators identified that can be used to report on 
environmental progress. 
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Policy performance 
An element of uncertainty is associated with most 
environmental policy measures. Yet indicators of 
policy effectiveness and underlying observing 
mechanisms are lacking everywhere, from local leve! 
initiatives to multilateral agreements. These 
deficiencies prevent the monitoring and assessment of 
policy performance. 

This situation includes most MEAs, where a lack 
of uniformity in monitoring data, regularly-updated 
indicators and continuous reporting prevents 
comparisons being made between the current 
situation and what would have happened if no 
agreement had been concluded. A start has been made 
for sorne MEAs. Performance monitoring is already 
possible for stratospheric ozone and for greenhouse 
gas emissions. 

Monitoring the impacts of current policies should 
precede and pave the way for the formulation of 
alternative or additional policies. The key is to 
consider policy instruments as tools for learning and 
adaptation, and to treat them with flexibility. 

Routine assessment of the performance of 
environmental policies, including international 
agreements, is therefore urgently needed to fil! this gap 
in the policy process. To carry out such assessments, 
suitable indicators need to be agreed and capacities 
developed to handle statistical and geographical data. 
Assessment results must obviously be made easily 
accessible to policy makers and the general public. 

Trade and environment linkages 
The purpose of the World Trade Organization (WTO), 
and regional trade accords such as the North American 
Free Trade Association and MERCOSUR, is to build 
neutral trade policies to avoid border or interna! 
restrictions, thus promoting the free flow of goods and 
capital. Despite the huge volume and rapid growth of 
global trade, the environmental implications of the 
new regime are far from fully known. Trade 
liberalization should lead to the more rational use of 
resources between countries, thereby leading to 
greater efficiencies (economies of scale) and increases 
in global economic growth. However, there is a risk of 
eroding high environmental standards if lowest 
common denominators are adopted amongst trading 
partners. At the same time, trade liberalization could 
lead to inappropriate resource use and a shifting of 
environmental pressures from one region to another, 
not necessarily towards the region where they can 

best be handled. 
Not only is the effect of trade liberalization on 

environmental quality unknown but, conversely, the 
extent to which the 200 or so international 
environmental agreements impact on trade is largely 
undocumented. Whether environmental agreements 
create, obstruct or divert international trade is still 
unknown. 

Measures are needed to address these unknowns. 
Resources are needed for research on 
trade-environment linkages, setting up an international 
mechanism to monitor the impacts of these linkages, 
and enhancing the capabilities of countries to assess the 
environmental, social and economic implications of 
trade liberalization. In addition, the active engagement 
of countries, particularly developing countries, in 
environment-trade related negotiations and agreements 
will improve understanding of the issues involved. 
Better information and insight could lead to the 
development of policies that promote sustainable trade. 

International finance and 
the environment 
Interaction between the financia! world and the 
environment is another crucial area where 
comprehensive global knowledge and action are 
currently limited. A start has been made - studies 
conducted within the framework of the Commission 
on Sustainable Development have led to severa! new 
proposals, including 'lbbin-type taxes (see page 207) 
which would raise money for the environment through 
an international tax on financia! transactions. Canada 
took this idea a step further when its House of 
Commons voted, in March 1999, to authorize the 
federal government to promote the Tobin tax 
internationally. In addition, many banks and lending 
organizations, including the World Bank, have 
incorporated environmental considerations into their 
operations. 

Despite these positive signs, a comprehensive 
global overview is urgently needed, particularly 
because the volume of overseas development aid 
continues to decline, amounting in 1996 to only about 
one-fifth the volume of foreign direct investment 
(World Bank 1997). 

It has been estimated that 3 per cent of gross 
domestic product is the mínimum amount needed for 
environmental protection and restoration. In addition, 
industry and the public currently allocate more than 
US$450 000 million a year towards environmental 



Fill1ng the knowledge gaps suggestions for action 

• ldentify a set of indicators that could be used to report 
on environmental progress. 

• Establish a mechanism that brings together the 
compilers of global assessments on sustainable development 
and key actors in the production and dissemination of the 
required data. 

• Provide the institutional, technical and other resources 
needed to improve monitoring and data collection standards. 

• Channel resources into research on trade-environment 
linkages and developing proposals for an international 
mechanism to mon itor the impacts of these linkages. 

protection. Yet there are still no global-leve! tools to 
assess - and, if required, improve - the ways in which 
such huge amounts of money are spent. 

Assessing the extent to which international 
financia! markets address Agenda 21 targets, with the 
eventual aim of chanelling investment flows into areas 
that provide a sound basis for sustainable 
development, is thus a top priority. Finding innovative 
ways to meet the financia! shortfall on sustainable 
development - such as a small tax on tourism, which 
is now responsible for 8 per cent of GDP and exerts 
heavy pressure on the environment - is another high 
priority need. 

Tackling root causes 

Means must be found to tackle the root causes of 
environmental problems, many of which are unaffected 
by strictly environmental policies. Resource 
consumption, for example, is a key driver of 
environmental degradation. Policy measures to attack 
this issue must reduce population growth, reorient 
consumption patterns, increase resource use efficiency 
and make structural changes to the economy. Ideally, 
such measures must simultaneously maintain the living 
standards of the wealthy, upgrade the living standards of 
the disadvantaged, and increase sustainability. Inevitably, 
this will require a shift in values away from material 
consumption. Without such a shift, environmental 
policies can eff ect only marginal improvements. 

Sorne policy measures are better than others in 
dealing with root causes. Taxing resource use rather 
than employment is one possible measure introduced 
with success in sorne countries of the European 
Union. Reforming subsidies for resource-intensive, 
polluting sectors is another. Use of the best available 
technology and production processes - incorporating 
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• Assess the extent to which international financia! 
markets meet Agenda 21 targets, with the eventual aim of 
channelling investment flows into areas that provide a sound 
basis for sustainable development. 

• Find innovative ways of meeting the financia! shorlfall on 
sustainable development - such as a small tax on tourism. 

• lmplement pol icy performance monitoring by identifying 
suitable indicators, developing capacities to handle 
statistical and geographica l data, and ensuring that 
assessment results are easily accessible to policy makers 
and the general public. 

the principies of cleaner production and eco-efficiency 
- could reduce environmental pressures by a factor of 
two to five. 

Both consumption and production drivers are 
targeted in GEO-2000 for reform through policy 
action. Three specific areas of reform are 
recommended. 

Subsidies 
Subsidies for natural resources are widely used to 
stimulate economic development. Ali have the effect 
that the user pays less than the market price for 
commodities such as energy, land, water and wood. 
While sorne subsidies are useful for stimulating 
economic or social development, protecting dependent 
communities or reducing dependence on imported 
resources, they can also encourage uneconomic 
practices and lead to severe environmental 
degradation. Without subsidies for irrigated water, for 
example, farmers in the western United States would 
be less likely to grow rice and other water-intensive 
crops in arid regions. Without crop supports, farmers 
would be less likely to overuse fertilizers and 
pesticides, a major source of water pollution. Without 
road transport subsidies, traffic congestion, urban air 
pollution and carbon dioxide emissions could be 
significantly reduced worldwide. And without energy 
subsidies, energy prices would rise, encouraging the 
use of more efficient vehicles and industrial 
equipment, and reducing pollutant emissions. Sorne 
subsidies established long ago for sound economic or 
social reasons no longer serve their original purpose. 
Subsidies can take many forms and are often hidden so 
that even the beneficiaries may be unaware of the 
adverse environmental impacts they are having. 

Policy packages that reduce distorting subsidies 
without causing hardship, particularly to poor sectors 

(7 
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of the population and small-scale industry, are badly 
needed. Cutting the link between support measures 
and resource use, leaving the support intact but 
removing the perverse incentive, is a first step. It is 
also important to raise awareness, amongst the 
general public and others, of the linkages between 
subsidies and environmental degradation, and of the 
impact of subsidy size. 

Energy consumption 
In GEO-1, energy demand was projected to grow 80 
per cent between 1990 and 2015, even with 
substantial increases in energy efficiency. This 
prospect has not changed much. Most growth in 
energy use will occur in developing regions, especially 
in Asia. Without major policies changes, the projected 
increase in energy use will result in a large increase in 
the emissions of greenhouse gases. Two global 
developments will affect future energy use and 
emissions of greenhouse gases: energy prices and the 
Kyoto Protocol. 

Excess production capacity has recently led to low 
oil prices while new insights into economically
recoverable fossil fue! reserves suggest lower energy 
prices for at least the next few decades, particularly 
for oil and natural gas. These low fossil fue! prices 
make it unlikely that the market share of renewable 
energy sources will grow significantly in the next few 
decades without major policy interventions favouring 
non-fossil cnergy resources combined with taxes on 
fossil fue! use to reduce urban air pollution, 
acidification and climate change. 

The Kyoto Protocol is only an early step in this 
direction. The Protocol itself will not be sufficient to 
stop growth in global greenhouse gas emissions and 
must be followed by other majar steps by both 

Tack!h g ~he root cause3 

Design new policy packages that reduce the role of 
subsidies without causing hardship, particularly to poor 
populations and small-scale industry. 

Take steps to raise awareness of the linkages between 
subsidies and environmental degradation. 

• Design policies that favour alternative energy use, with 
differentiated responsibilities for developed and developing 
countries in relation to the equitab\e use of the global 
atmosphere. 

• Take early action to catalyse the adoption of energy
efficient technologies. 

developed and developing countries. This poses a 
majar policy challenge because developing countries 
have legitimate demands for economic growth. 

What is needed are policies that promote economic 
development while simultaneously limiting 
greenhouse gas emissions. Policies that favour a 
transition to an energy system that is less dependent 
on fossil fuels and that build on the principie of 
common but differentiated responsibilities for 
developed and developing countries in relation to the 
equitable use of the global atmosphere should be 
vigorously pursued. Efforts should also be made to 
speed up the transfer of efficient technologies, in view 
of the long lead times needed to make technical 
changes, and to develop international strategies for 
de-carbonization. 

Production technology 
GEO-2000 reinforces the conclusions of GEO-1 that 
'worldwide application of the best available technology 
and production processes has yet to be ensured 
through the exchange and dissemination of know-how, 
skills and technology'. It clearly demonstrates that 
adoption is hindered by ignorance of cleaner 
production potentials and lack of dissemination of 
improved technology to target groups. 

New financia! mechanisms, particularly loan 
systems, are needed to bring about the rapid 
dissemination of cleaner and more efficient production 
techniques. Grealer efforls have to be made to expose 
industrialists, especially in developing countries and 
countries with economies in transition, to the 
potential advantages of investing in cleaner and more 
efficient production techniques, especially to the 'win
win' outcomes that are possible in the medium and 
longer term. Small levies on polluting emissions can 

• Deve\op international strategies for de-carbonization. 

• Develop new financia\ mechanisms, particularly loan 
systems, to bring about the rapid dissemination of cleaner 
and more efficient production techniques. 

• Find ways of disseminating the advantages of cleaner 
and more efficient production techniques to more 
industrialists, particularly in developing countries and 
countries with economies in transition. 

• Introduce small levies on emissions to shift market 
conditions in favour of cleaner technology in the energy and 
other sectors. 



be used to shift market conditions in favour of cleaner 
technology in the energy and other sectors 

Taking an integrated approach 
- -

Agenda 21 championed the concept of environmental 
integration. There are two aspects to this - the way 
the environment is thought of and the way it is dealt 
with. GEO-2000 shows there is inadequate integration 
on both. Further efforts are called for in three areas. 

Mainstream thinking 
The environment remains largely outside the 
mainstream of everyday human consciousness and is 
still considered as an 'add-on' to, rather than an 
integral part of, the social, economic and institutional 
fabric of life. And the environment is rarely taken as 
seriously as the social, economic and other 
components of national and regional planning. There is 
a critica! gap between macroeconomic policy-making 
and environmental considerations. Although there are 
positive exceptions, many macroeconomic institutions 
- treasury, budget office, central banks, planning 
departments - still ignore sustainability questions and 
the long-term benefits of environmental choices 
against short-term economic options. The state of 
natural resources is often ignored when national 
macro-economic policies are evaluated. 

Options for add-on environmental policies have 
been exhausted in many sub-regions. Better 
integration of environmental thinking into the 
mainstream of decision-making relating to agriculture, 
trade, investment, research and development, 
infrastructure and finance is now the best chance for 
effective action. This will require innovative policy, 
social, institutional and economic changes, and 
considerable perseverance at the political leve! backed 
up by convincing and forceful arguments. 
Environmental economics can be put to good use, for 
instance, to stress the high economic value of 
environmental goods and services, and the high costs 
of poor environmental management or inaction. 

Integrated management 
Sectoral policies conceived in isolation from related 
sectors do not always yield the desired results - and, 
indeed, can even have negative impacts, particularly 
when viewed over a longer time frame. Environmental 
policies that encompass broad social considerations 
are the most likely to make a positive and lasting 
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impact. This holds good across the gamut of 
environmental issues - for example, water, land and 
other forms of natural resource management, forest 
conservation, air quality control, and urban and coastal 
area management. 

Integrated management requires an understanding 
of the interlinkages involved, and an assessment of 
the results and risks that actions may have. 
Furthermore, management policies must always take 
into account the realities of the situation. For example, 
it may make no sense to try to improve land and water 
management if secure property rights are not in place. 

Clean water and food security: 
putt1ng integrated pol1c1es into pract1ce 

( 

Many are stíll denied the clean water and food security which are basic human 
rights. Assessments confirrn a dramatically-rising pressure on land resources, 
particularly in mainland Asia and Africa. Future freshwater problems look even 
more severe than they did two years ago. GE0-2000 emphasizes how land issues 
are inextricably interwoven with water management at both national and regional 
levels. 
A holistic approach to the management of water and food requires: 

• Making full use of economic instruments that treat land and water as scarce 
economic resources that are part of the Earth's natural capital. 

• Coordinating the management of land and water resources as closely as possible. 

• Establishing secure land and water property rights where these do not exist. 

• Reorganizing land and water management policies on a river basin level. 

• lntroducing the concept of shared and equitable water use to resource allocation 
strategies. 

• Reformulating regional and national agricultura! and load security strategies to 
bring them into line with the principies of sustainable development. 

• Providing people with alternatives to the use of marginal land. 

• Reducing water wastage in urban areas. 

Further research is needed on the socio-economic 
causes of environmental deterioration and the 
interlinkages within and among environmental and 
sustainability issues in order to define the priority 
issues and suggest ways of addressing them. 
Multisectoral approaches are needed at national leve!, 
with planning carefully tailored to local or regional 
circumstances as appropriate. Stakeholders need to be 
involved from the start when formulating and 
introducing integrated policies. 

International coordination 
Improved international coordination on environmental 
issues is a third prerequisite of the trend towards a 
more integrated approach. 
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suggestions for action 

• Promote sustainable development as the central !heme • Work towards integrated multisecloral policies at 
national level, involving all stakeholders from the start. in policies relating to agriculture, trade, investment, research 

and development, infrastructure and finance by stressing the 
high economic and social value of environmental goods and 
services, and the high costs of poor environmenlal 
management. 

• Conduct more research on the socio-economic causes of 
environmental deterioration and the interlinkages within and 
among environmental and sustainability issues in arder to 
define the priority issues and suggest ways of addressing them. 

Bilateral and multilateral environmental 
agreements have proven powerful instruments of 
change. Understanding of the key factors governing 
the success of agreements has evolved considerably. 
The ultimate and combined effect of the many global 
and regional agreements remains uncertain but it is 
clear that ali multilateral agreements can make 
positive contributions to environmental policy. 

There is a trend towards agreements with a wider 
scope, not only at the global but also at the regional 
and sub-regional levels. At the same time, the 
common ground between many global conventions is 
becoming increasingly apparent. This provides room 
for synergy and avoiding duplication of effort. 

• lmprove coordination between MEAs at several levels -
secretariat-level management, national-level implementation 
and regional or global-level performance monitoring. 

• Establish a multi-agency, multi-stakeholder task force to 
develop proposals for strengthening global coordination and 
governance structures to protect the global commons. 

Coordination between MEAs and regional 
agreements needs strengthening at severa! levels, 
including cooperation between secretariats, national 
implementation, and regional and global performance 
monitoring. 

There is also scope far the improvement of global 
environmental governance. Global environmental 
problems require strengthened global coordination 
structures that protect the global commons, ensure 
the long-term sustainability of planet Earth, encourage 
governments to take actions, and provide agreed 
frameworks to do so. These structures will need to be 
reinforced by environmental observing systems, 
scientific research programmes, policy advice and 

L111k1ng sc tence . pot1cy env1ronment .1nd bas1c human needs 

UNEP, the World Bank and the National Aeronautics and Space 
Administration (NASA) of the United States have collaborated to 
identify the key scientific and policy linkages amongst 
environmental issues (climate change, loss of biodiversity, fresh 
and marine water degradation and others) and linkages between 
these issues and meeting basic human needs for adequate load, 
clean water, energy and a healthy environment. The interlinkages 
assessment report (UNEP, World Bank and NASA 1998) shows 
that there are several facets to these linkages: 

• The Earth's physical and biological systems provide humans 
with essential goods and services: 

• A set of physical, chemical and biological processes link 
global environmental problems so that changes in one have 
repercussions for others: 

• Actions taken to meet human needs have local, regional and 
global consequences; 

• The sarne driving forces - population size, consurnption 
levels and choice of technologies - underlie all global 
environmental problems; and 

• AII people affect the environment, and vice versa, but the 
rich have a disproportionately higher impact and the poor tend 

to be most vulnerable to the effects of environmental 
degradation. 

Three important recommendations emerge from the report: 

• To respond effectively to global environmental problems and, 
in turn, meet human needs more effectively, global 
environmental issues must be addressed in a holistic, integrated 
manner, building on the same technologies and policy 
instruments that are currently used to contend wilh lh~se issues 
in a sectoral manner. 

• New institutional partnerships involving governments, the 
prívate sector, academia, NGOs and civil society are needed at 
the global, regional and national levels 

• Taking into account that most changes to the global 
environment cannot be reversed quickly, and despite scientifIc 
uncertainties, decision makers need to adopt wise . cost-effective 
and adaptive management approaches that can be implemented 
now. 

Source: UNEP, World Bank and NASA 1998 



assessment panels, legislative bodies and international 
policy action mechanisms - sorne of which are already 
at an embryonic stage of development. 

Solutions to environmental issues must come from 
cooperatíve action between all those ínvolved 
-indívíduals, NGOs, índustry, local and national 
governments, and internatíonal organizatíons. The 
need to involve ali the parties concerned underlies all 
the regional analyses of current and alternative 
policies in GEO-2000. Specific examples include the 
increasing role of NGOs in multilateral agreements, 
the involvement of stakeholders in property rights 
issues, and instances where manufacturing and 
resource industries are taking a leading role on sorne 
issues. Decentralization has been decísívely 
instrumental in involving a wider range of groups in 
issues of concern in sorne countríes. 

People 
Of ali the groups just mentioned, individuals are vitally 
important -they experíence the deteriorating 
environment at first hand and they often know the 
best solutions. Their cumulative lifestyles make a 
huge ímpact- a small adaptation made míllions of 
times over can add up to a significant change. 
Although public awareness and concern about the 
environment has contínued to grow, public 
partícípatíon in many decision-making processes is 
still limited and environmental regulatíon is often 
viewed as a burden rather than a promoter of 
sustainable growth. 

The GEO-2000 policy analyses confirm that public 
participation is a key element in improved 
environmental management. Policies implemented 
without the full particípation of stakeholders, 
particularly the poor and socially-deprived groups, 
have proven largely unsustainable. However, many 
citizens still lack a feeling of ownership with regard to 
national environmental legislation and management. 

The general public's knowledge of the 
environment is the foundation on which environmental 
policies build. This knowledge is often seriously 
deficient. Educatíon and publíc awareness programmes 
can change attítudes and produce more environment
friendly and sustaínable lífe styles, at the same time 
encouraging publíc partícipatíon and action on 
environmental issues. Formal and non-formal 
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education on the environment is therefore critically 
ímportant. Public participation in environmental 
management could be improved by: 

• Making environmental education, like 
mathematícs, an integral part of the standard 
educatíonal curriculum. 

• Including regional and global issues and 
perspectíves in environmental educatíon syllabí. 

• Expanding public awareness and education 
programmes to target more groups in society, 
especially engíneers and economísts. 

• lmproving access to envíronmental information. 
• Encouraging the media to devote as much 

attention to envíronmental issues as they do to 
crime, politics, sport and finance. 

Community groups and NGOs 
NGOs and civil society groups have become 
increasingly well established and organized in many 
countries during the past decade. By addressíng issues 
that matter to the individual, they now form influential 
lobby groups in many national and ínternational arenas 
as well as spearheading a wide range of environment
related activities at grass-roots leve!. These groups 
have much to offer, particularly in an intermediary 
role. 

NGOs and communíty groups will become more 
important and more influentíal in the years to come. 
They need to be given more and specific 
responsíbilities for environmental management. 
Their involvement should also be enlisted more 
widely in, for example, environmental monitoring and 
assessment. 

The private sector 
One of the índirect conclusíons that can be drawn from 
most regional outlook studies is the diminishing 
power of local and national governments while the 
prívate sector becomes more ínfluentíal. Business and 
industry now shoulder many of the responsibilíties 
formerly taken on by governments. Multinational 
corporations, for long powerful forces in the global 
economy, have led the action to establish and 
implement voluntary actions such as codes of conduct, 
responsíble care programmes and voluntary reporting 
on environmental performance (environmental 
auditing). This has occurred usually where a 
conducíve natíonal framework was in place in the 
country where the multínatíonal headquarters was 
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located. Although it is impossible to assess the exact 
contribution of these actions to overall environmental 
protection and global environmental stewardship, 
there is no doubt of their general utility. As yet, 
however, the improved environmental performance of 
large-scale industry has not been echoed by small and 
medium-sized firms, which need both help and 
encouragement. 

Global coordination and information exchange 
amongst industries and between industrial sectors 
could lead to more widespread action, and large 
industries can be encouraged to help small and 
medium-sized industries with voluntary action and 
implementing the 'triple bottom line' - social, 
economic and environmental accountability, or 'people, 
profit and planet'. The overall impact of industrial 
initiatives should be assessed and recommendations 
made on how they can become more effective. 

N ational governments 
National governments have many obligations on the 
environmental front. Whilst they may work in close 
collaboration with others, they have the ultimate 
responsibility for national policy development and 
implementation, enforcing national environmental 
legislation, ensuring national leve! compliance with 
international agreements, public education and 
awareness building, and so on. A climate of stability is 
required befare national decision makers will turn their 
attention to the environment and make real headway on 
environmental problems. Likewise, good governance 
and security are prerequisites for sustainable 

s Jgge tion~ for , ::'ion 

• lmprove public access to environmental information. 

• Make environmental education, like mathematics, part 
of the standard educational curriculum. 

• Encourage !he media to devote as much attention to 
environmental issues as they do to crime, politics, sport and 
finance. 

• Open up decision-making processes to all stakeholders 
and ensure that they have a share of benefits - particularly 
from profits accrued by the exploitation and subsequent 
export of natural resources. 

• Provide more opportunities for NGOs and community 
groups to participate in environmental action. 

• Encourage large industries to help small and medium
sized industries with voluntary action and implementing the 
'triple bottom line' of social, economic and environmental 
accountability. 

development, and it is up to citizens, governments and 
multilateral organizations to bring these about, both 
within and across national boundaries. 

Many public environment agencies have 
experienced severe cutbacks over recent years. These 
cuts have affected the ability of these agencies to fulfil 
their core responsibilities. While sustainable 
development requires that sectors and agencies 
integrate the environment into their decision-making, 
this does not make environment agencies redundant 
nor is it a reason to reduce their budgets or to cut 
back on environmental spending. On the contrary, 
environmental agencies should take the lead in 
integrating environmental considerations in other 
policy domains from a position of strength. This will 
require the establishment of cross-cutting institutions 
whilst maintaining strong environmental agencies able 
to assess the overall state and trends of the 
environment, implement environmental policies and 
enforce environmental laws. 

Other measures that could assist governments 
with their environmental mandates include setting up 
a dedicated system for mediation on environment
related disputes - by establishing an environmental 
ombudsman, for example - to supplement the 
increasing rol.e of the judiciary for achieving 
environmental protection and sound management. 
In addition, multi-stakeholder involvement could be 
promoted by opening up decision-making processes, 
encouraging dialogue and information exchange 
between stakeholders to develop the mutual trust and 
goodwill that underlies ali successful partnerships, and 

• Establish processes to evaluate the impacts of industry
led initiatives on the environment. 

• Strengthen national cross-cutting institutions while 
maintaining strong environment agencies able to implement 
environmental policies, enforce environmental laws and 
assess the overall state of the environment. 

• Accompany government decentralization with local 
capacity building and a redistribution of financia! powers 
and accountability. 

Ensure that adequate systems are in place to deal 
efficiently with environment-related disputes. 

• lncrease support far international environmental 
organizations to enable them to improve their advisory, 
coordinating, mediating, implementing and assessment 
functions. 



ensuring that ali stakeholders have a share of benefits 
- particularly from profits accrued by the exploitation 
and subsequent export of natural resources. 

International organizations 
International organizations within and without the 
United Nations system have a range of 
environmentally-related mandates. These include 
providing local and national leve! assistance in 
environmental and natural resources management, 
coordinating regional and sub-regional development 
programmes, guiding intergovernmental negotiations 
on convention protocols, financing arrangements, 
conflict resolution and global-leve! environmental 
assessment. Establishing clear responsibilities, 
eliminating overlap and duplication, and improving 
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information exchange remain major challenges. 
Increased support to international environmental 

organizations will enable them to improve 
international cooperation at regional and global Ievels, 
strengthen conflict-resolution mechanisms, and 
implement environmental programmes and projects 
more effectively. 
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Acronyms and Abbreviations 

AAFC Agriculture and Agri-food Ganada CFC Chlorofluorocarbon 

ACSAD Arab Centre far Studies of Arid Zones and Drylands CGIAR Consultative Group on lnternational Agricultura! Research 

ACTS African Centre far Technology Studies CIAT Centro Internacional de Agricultura Tropical 

ADB African Development Bank CIESIN Consortium far lnternational Earth Science lnfarmation 

ADB Asian Development Bank Network 

AEC African Economic Community CILSS Permanent lnter-state Committee on Drought Control 

AEPS Arctic Environmental Protection Strategy GIS Commonwealth of lndependent States 

AGROSTAT-PC FAO Agricultura! Statistics database far PC CITES Convention on lnternational Trade in Endangered Species 

AGU Arabian Gulf University, Bahrain CMS Convention on Migratory Species 

AIDMO Arab Industrial Development and Mining Organization co Carbon monoxide 

AIDS Acquired lmmunodeficiency Syndrome C02 Carbon dioxide 

AIM The Asia Pacific lntegrated Model COMECOM Council far Mutual Economic Assistance 

AIT Asían lnstitute of Technology, Thailand COMEMIS Coastal and Marine Environment Management lnformation 

ALDA Asociación Latinoamericana de Derecho Ambiental, Mexico 
System 

ALECSO Arab League Educational, Cultural and Scientific COMNAP Council of Managers of National Antarctic Programmes 

Organization CONABIO National Commission far the Knowledge and Use of 

ALIDES Central American Alliance far Sustainable Development Biodiversity, Mexico 

AMAP Arctic Monitoring and Assessment Programme COP Conference of the Parties 

AMCEN African Ministerial Conference on the Environment CP Cleaner production 

AOAD Arab Organization far Agricultura! Development CSD Commission on Sustainable Development of the UN 

ARET Accelerated Reduction/Elimination of Toxics CSI Common Sense lnitiative 

ASEAN Association of South-East Asian Nations CZMP Coastal Zone Management Plan 

ASOC Antarctic and Southern Ocean Coalition DALE Disability-adjusted lile expectancy 

ASOEN ASEAN Senior Officials on the Environment DDT Dichloro Diphenyl Trichlorethane 

ATCM Antarctic Treaty Consultative Meeting DEIA&EW Division of Environmental lnfarmation, Assessment and Early 

ATS Antarctic Treaty System 
Warning of UNEP 

BAT Best available technology 
DPCSD Department far Policy Coordination and Sustainable 

Development of the UN 
BCAS Bangladesh Centre far Advanced Studies EAS East-Asian Seas (Action Plan) 
BEAR Barents Euro-Arctic Region EATR Environment Assessment Technical Report of DEIA 
BOD Biological oxygen demand EBRD European Bank far Reconstruction and Development 
CAFF Conservation of Arctic Flora and Fauna EC European Commission 
CAMRE Council of Arab Ministers Responsible far the Environment ECOWAS Economic Community of West African States 
CAP The Common Agricultura! Policy of the European Union ECU New currency of the European Union 
CBD Convention on Biological Diversity EDP Eco-domestic product 
CCAD Central American Commission on Environment and eds Editors 

Development 
EEA European Environment Agency 

CCAMLR Convention on the Conservation of Antarctic Marine Living 
Resources EEPSEA Economy and Environment Programme far Southeast Asia 

CCAP Climate Change Action Plan EIE Environment far Europe, a European Union initiative 

CCAS Convention far the Conservation of Antarctic Seals EFTA European Free Trade Association 

CCD Convention to Combat Desertification EGAT Electricity Generating Authority, Thailand 

CCIAD Central American lnter-Parliamentary Commission on the EIA Environmental impact assessment 

Environment EIB European lnvestment Bank 

CDIAC Garban Dioxide lnfarmation Analysis Center of ORNL EIS Environmental infarmation systems 

CD-ROM Compact disk - read only memory EMAP-E USEPA Monitoring and Assessment Programme far Estuaries 

CEC Commission of the European Communities EMAS Eco-Management and Audit Scheme 

CEC Commission far Environmental Cooperation of NAAEC EMEP European Monitoring and Evaluation Programme 

CEDARE Centre far Environment and Development for the Arab ENRIN Environment and Natural Resources lnformation Network of 

Region and Europe UNEP 

CEPA Canadian Environmental Protection Act EPPR Emergency Prevention, Preparedness and Respcnse 

CEU Central European University, Hungary EQA Environmental Quality Act, Malaysia 
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ERASMUS European Action Scheme for the Mobility of University IGAD lnter-Governmental Authority on Development 
Students ILO lnternational Labour Organization 

FADINAP Fertilizer Advisory, Development and lnformation Network for IMAGE lntegrated Model to Assess the Greenhouse Effects 
Asia and the Pacific IMERCSA The India Musokotwane Environment Resource Centre for 

FALCAP Framework for Action on Land Conservation in Asia and the Southern Africa 
Pacific IMO lnternational Maritime Organization of the UN 

FAO Food and Agriculture Organization of the United Nations INBIO National Biodiversity lnstitute, Costa Rica 
FASE Foundation for Advancements in Science and Education INC lntergovernmental Negotiating Committee 
FDI Foreign direct investment INFOTERRA Global Environmental lnformation Exchange Network of 
FFI Forest Frontiers lnitiative UNEP 
FSU Former Soviet Union IOC lntergovernmental Oceanographic Commission of UNESCO 
GAP Ganga River Action Plan IOC lndian Ocean Commission, Mauritius 
GATT General Agreement on Tariffs and Trade IPCC lnter-Governmental Panel on Climate Change 
GCC Gulf Cooperation Council 1PM lntegrated Pes! Management 
GCOS Global Climate Observing System IRPTC lnternational Register of Potentially Toxic Chemicals 
GEF Global Environment Facility ISESCO lslamic Educational Scientific and Cultural Organization 
GEMS Global Environment Monitoring System ISO lnternational Standardization Organization 
GEO Global Environment Outlook ISRIC lnternational Soil Reference and lnformation Centre, 
GESAMP Joint Group of Experts on the Scientific Aspects of Marine Netherlands 

Environment Protection IUCN World Conservation Union 
GDP Gross domestic product IWC lnternational Whaling Commission 
GHGs Greenhouse gases JCEDAR Joint Committee on Environment and Development in the 
GIEWS Global lnformation and Early Warning System on Food and Arab Region 

Agriculture LAC Latin America and the Caribbean 
GIWA Global lnternational Waters Assessment LCA Lile cycle assessment 
GNP Gross national product LIFE Community Financia! lnstrument for the Environment 
GLASOD Global Assessment of Soil Degradation LRTAP Long-range Transboundary Air Pollution 
GLWQA Great Lakes Water Quality Agreements MAP Mediterranean Action Plan of UNEP 
GOOS Global Ocean Observing System MARPOL lnternational Convention for the Prevention of Pollution from 
GRID Global Resource lnformation Database Ships 

GTOS Global Terrestrial Observing System MEA Multilateral Environmental Agreement 

GTZ German development assistance agency MEPA Meteorology and Environmental Protection Administration of 

GWS Global Waste Survey Saudi Arabia 

Habita! United Nations Centre for Human Settlements (UNCHS) MERCOSUR Mercado Comun del Sur; Southern Common Market of Latin 

lnternational Association of Antarclic Tour Operators America 
IAATO 

Mediterranean European Technical Assistance Programme 
l11le111alio11al Alomic E11e1gy Autllrnity METAP 

IAEA 
Ministry of Science, Technology and Environment, Malaysia 

Instituto Brasileiro do Meio Ambiente e dos Recursos MOSTE 
IBAMA 

Naturais Renováveis (Brazilian lnstitute of Environment and MRC Mekong River Commission 

Renewable Natural Resources) MSU Moscow State University, Russia 

ICARDA lnternational Center for Agricultura! Research in the Dry NAAEC North American Agreement on Environmental Cooperation 
Areas NAFTA North American Free Trade Association 

ICCROM lnternational Centre for Conservation in Rome NAPAP National Acid Precipitation Assessment Programme 
ICIMOD lnternational Centre for lntegrated Mountain Development NATO North Atlantic Treaty Organization 
ICLEI lnternational Council for Local Environmental lnitiatives NBS National Biological Service, United States 
ICOMOS lnternational Council of Monuments and Siles NCP Northern Contaminants Programme, Ganada 
ICRISAT lnte.rnational Crors Re.se.arr.h lnstillJle. for !he Se.mi-Arid NCS National Consorvation Stratcgy 

Tropics NEAPs National Environment Action Plans 
ICSU lnternational Council for Science NEMA National Environment Management Authority, Uganda 
ICWE lnternational Conference on Water and the Environment NEPA National Environment Protection Agency, China 
ICZM lntegrated Coastal Zone Management NESDA Network for Environment and Sustainable Development in 
IE lndustry and Environment Office of UNEP Africa 
IEEA lntegrated System of Environmental and Economic NFAP National Forestry Action Plan 

Accounting NIE Newly lndustrialized Economies 
IFF lnternational Forum on Forests NIES National lnstitute for Environmental Studies, Japan 
IFPRI lnternational Food Policy Research lnstitute NIP National lmplementation Plan 
IIASA lnternational lnstitute of Applied Systems Analysis NIS Newly I ndependent States 
IIED lnternational lnstitute for Environment and Development 

NO, Nitrogen oxides 
IISD lnternational lnstitute for Sustainable Development, Ganada NOAA National Oceanic and Atmospheric Administration, United 
IIUE lnternational lnstitute for the Urban Environment States 
IFFWS lnland Fisheries, Forestry and Wildlife Sectors in SADC NOWPAP North-West Pacific Action Plan 
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NPACD National Plan of Action to Combat Desertification SNA System of national accounts 

NRAP National River Action Plan S02 Sulphur dioxide 

NRC National Register of Chemicals SOE State of the environment 

NSF National Science Foundation SPREP South Pacific Regional Environment Programme 

NSTC National Science and Technology Council, United States sso Sahara and Sahel Observatory 

NGO Non-governmental organization TACIS Technical Assistance to the Commonwealth of lndependent 

OAS Organization of American States States 

OAU Organization of African Unity TARGETS Tool to Assess Regional and Global Environmental and 

OCHA Office far the Coordination of Humanitarian Affairs of the UN 
Health Targets far Sustainability, model developed by RIVM 

ODA Overseas Development Assistance TEI Thailand Environment lnstitute 

ODS Ozone-depleting substance TERI Tata Energy Research lnstitute, India 

OECD Organization far Economic Co-operation and Development TRI Toxic Release lnventory Programme 

OEPP Office of Environmental Policy and Planning, Thailand UN United Nations 

ORNL Oak Ridge National Laboratory, United States UNCED United Nations Conference on Environment and 

OSPAR Convention far the Protection of the Marine Environment of 
Development 

the North-East Atlantic UNCHE United Nations Conference on the Human Environment 

OTA Office of Technology Assessment UNCHS United Nations Centre far Human Settlements (Habita!) 

PAHO Pan American Health Organization UNCLOS United Nations Convention on the Law of the Sea 

PAME Protection of the Arctic Marine Environment UNCTAD United Nations Conference on Trade and Development 

PC Personal computer UNDAF United Nations Development Assistance Framework 

PCBs Polychlorinated biphenyls UNDP United Nations Development Programme 

PCSD The President's Council on Sustainable Development, United UNECA United Nations Economic Commission far Africa 

States UNECE United Nations Economic Commission for Europe 

PERSGA Regional Organization far Conservation of Environment of the UNECLAC United Nations Economic Commission far Latin America and 

Red Sea and Gulf of Aden the Caribbean 

PHARE Poland and Hungary Assistance far Economic Restructuring, UNEP United Nations Environment Programme 

of the European Union UNESCAP United Nations Economic and Social Cáuncil far Asia and 

PIC Prior infarmed consent the Pacific 

PLEC People, Land Management and Environmental Change UNESCO United Nations Educational, Scientific and Cultural 

PM Particulate matter 
Organization 

PM-10 Fine particulate matter 
UNESCWA United Nations Economic and Social Commission far West 

Asia 
ppp Purchasing power parity 

RAPA Regional Office far Asia and the Pacific of FAO 
UNFCCC UN Framework Convention on Climate Change 

RAINS Regional Acidification lnformation and Simulation Model of 
UNFPA United Nations Populations Fund 

IIASA 
UNICEF United Nations Children's Fund 

REC Regional Environmental Center far Central and Eastern 
UNITAR United Nations lnstitute far Training and Research 

Europe, Hungary UNSO United Nations Sudano-Sahelian Office 

RIOD Réseau lnternational des Organisations Non-gouvernemental UNU United Nations University 

sur Désertification us United States 

RIVM National lnstitute of Public Health and the Environment, the USA United States of America 
Netherlands USAID US Agency for lnternational Development 

ROPME Regional Organization far the Protection of the Marine USDA US Department of Agriculture 
Environment USEPA US Environmental Protection A~ency 

RSS Royal Scientific Society, Jordan uv U ltraviolet 
SACEP South Asia Cooperative Environment Programme UV-B Ultraviolet-B radiation 
SADC Southern African Development Community VOC Volatile organic compounds 
SADC-ELMS Environment and Land Management Sector of SADC WB World Bank 
SAF Society of American Foresters WBCSD World Business Council far Sustainable Development 
SARDC Southern African Research and Documentation Centre WCMC World Conservation Monitoring Centre 
SCAR Scientific Committee on Antarctic Research WCN World Climate News 
SCE State of the Canadian Environment WHO World Health Organization 
SCOPE Scientific Committee on Problems of the Environment of WMO World Meteorological Organization 

ICSU 

SEi Stockholm Environment lnstitute 
WRI World Resources lnstitute, United States 

SEPA State Environment Protection Administration, China 
WTO World Trade Organization 

SME Small and medium-sized enterprises 
WWF World Wide Fund For Nature 
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Asian lnstitute al Technology (AIT) 
P.O. Box 4, Klong Luang 
Pathumthani 12120, Thailand 
Tel: +66-2-516 0110 
Fax: +66-2-516 2126 

Arab Centre far the Studies al Arid Zones and Drylands 
(ACSAD) 
P.O. Box 2440 
Damascus, Syria 
Tel : +963-11-532 3039 / 532 3087 
Fax: +963-11-532 3063 

Arabian Gulf University (AGU) 
P. O. Box 26671 
Manama, Bahrain 
Tel : +973-265 227 / 277 209 
Fax: +973-272 555 / 274 028 

Bangladesh Centre far Advanced Studies (BCAS) 
House 23 (620 Old), Road 10 A (New) Dhammondi 
Dhaka 1209, Bangladesh 
Tel: +880-2-815 829 / 911 3682 
Fax: +880-2-811 344 

Central European University (CEU) 
N~r1nr u.9 
Budapest H-1051, Hungary 
Tel : +36-1-327 3000 
Fax: +36-1-327 3001 
http://www.ceu.hu/departs/envsci 

Centre far Environment and Development far the Arab 
Region & Europe (CEDARE) 
21/23 Giza Street, Nile Tower Building, 13th Ficar 
P.O. Box 52, Orman 
Giza, Egypt 
Tel : +20-2-570 1859/570 0979 
Fax: +20-2-570 3242 
http://www.cedare.org.eg 

European Environment Agency (EEA) 
Kongens Nytorv 6 
DK-1050 Copenhagen, Denmark 
Tel : +45-3336 7100 
Fax: +45-3336 7199 
http://www.eea.eu. int 

Instituto Brasileiro do Meio Ambiente e dos Recursos 
Naturais Renováveis (IBAMA) 
Sain Av. L4 Norte 
Ed. Sede do IBAMA 
CEP: 70 800 200 
Brasilia DF, Brazil 
Tel : +55-61-316 1005 
Fax: +55-61-316 1025 
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lnternational lnstitute far Sustainable Development 
(IISD) 
161 Portage Avenue, East, 6th Floor 
Winnipeg, Manitoba, Canada R3B OY4 
Tel: +1-204-958 7700 
Fax, + 1-204-958 771 O 

Moscow State University (MSU) 
119899 Moscow, Russia 
Tel: + 7-095-939 3962 
Fax: + 7-095-932 8836 

National lnstitute of Public Health and the Environment 
(RIVM) 
Antonie van Leeuwenhoeklaan 9 
P. O. Box 1 
3720 BA Bilthoven, The Netherlands 
Tel: +31-30-274 9111 
Fax: +31-30-274 2971 

State Environmental Protection Administration (SEPA) 
No 115 Xizhimen Nei Nanxiaojie 
Beijing 100035, P.R. China 
Tel: +86-10-6615 1937 
Fax: +86-10-6615 1762 

National lnstitute far Environmental Studies (NIES) 
Environment Agency of Japan 
16-0nogawa 
Tsukuba, lbaraki 305-0053, Japan 
Tel: +Bl-298-502 347 
Fax: +81-298-582 645 

Network far Environment and Sustainable Development 
(NESDA) 
CBP 95 Guichet Annexe BAO 
Abidjan, Cote d'lvoire 
Tel: +225-205 419 
Fax: +225-205 922 
http ://www.rri.org,'nesda 

Southern African Research and Documentation Centre 
(SARDC) 
India Musokotwane Environment Resource Centre far 
Southern Africa (IMERCSA) 
15 Downie Avenue, Belgravia 
P. O. Box 5690 
Harare, Zimbabwe 
Tel: +263-4-738 894/5 
Fax: +263-4-738 693 

Stockholm Environment lnstitute (SEi) 
Lilla Nygatan 1 
Box 2142 
S-10314 Stockholm, Sweden 
Tel: +46-8-412 1400 
Fa~.: + 4fi-8-723 0348 
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Tata Energy Research lnstitute (TERI) 
Darbari Seth Block, Habita! Place 
Lodhi Road 
New Delhi 110 003, India 
Tel: +91-11-460 1550 
Fax: +91-11-462 1770 

Thailand Environment lnstitute (TEI) 
210 Sukhumvit 64 
Bangchak Refinery Building 4, 2nd /loor 
Prakhanong 
Bangkok 10260, Thailand 
Tel: +66-2-331 0047/331 0060 
Fax: +66-2-332 4873 

The Regional Environmental Center for Central and 
Eastern Europe (REC) 
Ady Endre ut 9-11 
2000 Szentendre, Hungary 
Tel : +36-26-311 199 
Fax: +36-26-311 294 

University of Chile 
Diagonal Paraguay 265, Torre 15 Of.1303 
Santiago, Chile 
Tel : +56-2-678 2077 
Fax: +56-2-678 2006 

University of Costa Rica 
San José 2060, Costa Rica 
Tel : +506-283 7619 / 283 7483 
Fax: +506-283 7563 

World Resources lnstitute (WRI) 
10 G St., NE 
Washington, DC 20002, United States 
Tel : +1-202-729 7600 
Fax: + 1-202-729 7610 

Associated Centres 

Asociación Latinoamericana de Derecho Ambiental 
(ALOA) 
José María Velasco No. 74-701 
03900 - México, D.F., Mexico 
Fax: +52-5-651 2888 

African Centre for Technology Studies (ACTS) 
P.O. Box 45917 
Nairobi, Kenya 
Tel : +254-2-521 450 
Fax: +254-2-521 001 

Centro Internacional de Agricultura Tropical (CIAT) 
Apartado Aereo 6713 
Cali, Colombia 
Tel: +57-2-445 0000 
Fax: +57-2-445 0273 
http://www.ciat.cgiar.org/indicators/project.html 

COLLABORATING AND ASSOCIATED CENTRES 

Commission for Environmental Cooperation (CEC) of 
the North American Agreement on Environmental 
Cooperation (NAAEC) 
393 rue St-Jacques W. 
Montreal, Quebec, Ca nada, H2Y 1 N9 
Tel: + 1-514-350 4300 
Fax: +1-514-350 4314 

Earth Council 
Apartado 2323-1002 
San Jase, Costa Rica 
Tel: +506-256 1611 
Fax: +506-255 2197 

National Environment Management Authority (NEMA) 
6th Floor Communications House 
1 Colville Street 
P.O. Box 22255, 
Kampala, Uganda 
Tel: +256-41-251 064/251 065 
Fax: +256-41-257 521 
http: www.uganda.co.ug\environ\ 

lndian Ocean Commission - Regional Environment 
Programme (IOC- REP) 
Q4, Avenue Sir Guy Forget 
Quatre Bornes, Republic of Mauritius 
Tel: +230-425 9564 
Fax: +230-425 2709 

Scientific Committee on Problems of the Environment 
SCOPE (SCOPE) 

rj 
~LO CONSEIWATION 
MONITORING CENTRE 

51 Bd de Montmorency 
75016 Paris, France 
Tel: +33-1-4525 0498 
Fax: +33-1-4288 1466 

South Pacific Regional Environmental Programme 
(SPREP) 
P.O. Box 240 
Apia, Western Samoa 
Tel: +685-21 929 
Fax: +685-20 231 
Website: www.sprep.org.ws 

University of West lndies 
Centre for Environment and Development (UWICED) 
3 Gibraltar Camp Road 
U.W.I, Mona 
Kingston 7, Jamaica 
Tel: +1-876-922 9267 
Fax: + 1-876-922 9292 

World Conservation Monitoring Centre (WCMC) 
219 Huntingdon Road 
Cambridge CB3 ODL, United Kingdom 
Tel: +44-1223-277 314 
Fax: +44-1223-277 136 
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'The continued poverty of the majority of the planet's inhabitants and excessive 
consumption by the minority are the two major causes of environmental degradation. 
The present course is unsustainable and postponing action is no· longer an option. 
Inspired political leadership and intense cooperation across all regions and sectors 
will be needed to put both existing and new policy instruments to work. ' 
From the Synthesis 

Global Environment Outlook 2000 (GEO-2000) is a comprehensive and authoritative 
review and analysis of environmental conditions around the world. It is the flagship 
publication of the world's leading environmental organization, the United Nations 
Environment Programme (UNEP), and is based on information provided by more than 
30 regional and international collaborating centres. 

The book presents a region-by-region analysis of the state of the world's environment, 
highlighting key global concerns and making recommendations for policy action. 
The regions covered include Africa, Asia and the Pacific, Europe and Central Asia, 
Latín America and the Caribbean, North America, West Asia and the Polar Areas. 

Chapter 1: Global Perspectives describes the main drivers of environrnental change, 
such as the econorny, population growth, political organization and regionalízatíon, as well as 
potentíal ímpacts of recent global developments íncluding the growth of the consurner 
culture, trade and ínternatíonal debt. 
Chapter 2: The State of the Environment provídes a global and region-by-regio'n 
overvíew of the envíronment at the ei:J.d of the second millenníurn. The chapter covers global 
íssues such as ozone, climate change, El Niño and nitrogen loading, and universal issues of 
land and food, forests; biodiversity, freshwater, marine and coastal areas, atrnosphere and 
urban areas. 
Chapter 3: Policy Responses reviews the broad range of policy instrurnents and responses 
being used to address environmental issues, including multilateral envíronmental 
agreernents, and analyses the difficulties of cornplíance, implernentation and assessrnent. 
Chapter 4: Future Perspectives looks at environrnental issues that will require 
priority attentíon in the 21st century and sorne alternative policy optíons that could be used 
in the regions. 
Chapter 5: Outlook and Recommendations makes recornrnendations for future action 
based on the environrnental legacy left by past and present policy and rnanagernent systerns. 

GEO-2000 will be the benchmark reference and guide to the state of the global environment. 
Written in clear, non-technical language and supported throughout by informative graphics 
and tables, it is essential reading for all those involved in environmental policy making, 
implementation and assessment, and for researchers and students of regional and global 
environmental issues. 
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