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The problems that overwhelm us today
are precisely those we failed to solve decades ago.
M. K. Tolba (1982)



The United Nations Environment Programme

The United Nations Environment Programme (UNEP) was
established in 1972 by the General Assembly of the United
Nations with a mandate to ‘safeguard and enhance the
environment for the benefit of present and future generations’.
It does so with the help of a small Secretariat in Nairobi,
Kenya. making it the first United Nations body with
headquarters in a developing country.

Working with other members of the international
community. UNEP helps to monitor, assess and manage the
global environment. Earthwatch facilities use satellite data
and aerial photography, while a world-wide network of
collection-points gathers, collates and distributes the data.
UNEP experts translate the data into workable information for
today's decision-makers.

UNEP provides a range of services for protecting the world's
environment: they include legal instruments to protect the
ozone layer; digitalized maps for use by national planners; an
international regime to manage shared water resources:
advice to industry. and agreements to protect the world’s seas
from land-based sources of pollution.
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An introductory overview

The Earth’s environment is continually being transformed through natural
processes and human interventions. Change is inevitable, and while some
changes are for the better, others are for the worse. Occasionally, of course,
society must sacrifice long-term environmental benefits in order to meet basic
human needs. In other cases, damage to the environment is inadvertent
because the harmful consequences of particular human actions are sometimes
not recognized.

There are several contemporary views of the ability of the global environment
to withstand changes and shocks. One is the view of ‘Nature forgiving’. Witness,
for example, the case of some early Central American settlements which
drastically transformed the landscape in those days. In many areas the land has
now returned to its original state - dense tropical jungle. A second example is
an acidified lake in Northern Ontario which recovered once a nearby smelter
was closed down (Gunn and Keller, 1990). Another view is that of ‘Nature
unforgiving’. In this paradigm the world is finite, and the environmental impacts
of society are cumulative and difficult to reverse: witness the problems of
desertification and urbanization. A third view is that of ‘Nature resilient’. In this
case, ecological systems, including human ones, are strengthened by
environmental stresses so that they can withstand even greater shocks should
the need arise (although there is, of course, a limit beyond which a system can
no longer survive). Kano, for example, a large city in northern Nigeria, has been
able to withstand intermittent droughts over many centuries. Another example
is that of forest fires, which release essential nutrients from the forest and so
contribute to rapid regeneration.

Many ecologists accept the third paradigm, believing that ecosystems should
be managed in ways that permit them to adapt to continually changing
conditions. In fact, the goal of enhancing an ecosystem’s ability to evolve rather
than collapse is at the heart of current efforts to promote sustainable
development. (Historically, of course, ecosystems were managed with the goal
of maintaining the status quo no matter how much the environment changed,
and this tended to stress the systems increasingly.) Of course, whenever rates
of environmental change become too rapid, successful management may in any
case be impossible.

The initial step in developing sound environmental policies for the coming
decades is to have a good idea of the recent changes that have occurred. Thus,
the first ten chapters of this book will focus on recent environmental trends,
particularly those that have occurred since the Stockholm Conference, and the
associated key issues that have emerged. Where appropriate, chronologies are
given for the most important events of the last 20 years. The chapters are
structured by medium (atmosphere, oceans, etc.) but this is for convenience
only, and linkages between media must always be borne in mind. In this regard,






CHAPTER 1

Air pollution
























AIR POLLUTION

In most cases, technologies are available to control emissions: the main
obstacles are the lack of the economic ability and political will to do so. At
present, increased emphasis is being placed on the use of flue gas de-
sulphurization and new types of burners which reduce SO, and NO, emissions.

Figure 3: NO_ emissions in million tons of equivalent N in the period 1970-86. Results
Jor Africa, Oceania and South America.
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Figure 4: Comparison of the five highest NO, emitters estimated for 1970, 1975, 1980
and 1986 in million tons of equivalent N.

B O

w

106 tons equivalent N

1970 1975 1980 1986

[ 1china B R Germany [ Japan M ussr [ usa

Source: Hameed and Dignon (1992).

13



THE WORLD ENVIRONMENT 1972-1992

Figure 5: SO_ emissions in million tons of equivalent S in the period 1970-86. Results
for Asia, Europe, North America and the former USSR.
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Figure 6: SO, emissions in million tons of equivalent S in the period 1970-86. Results
for Africa, Oceania and South America.

Africa

250
2.0 S. America

w | T - .

= e

s 15

5

&

5 1.0+

§ _______ e — T T T T T O’c eania
0.5+
0.0 SRS NS U NN (NS NN TN TS NN SR NN S SN SR

1970 1975 1980 1985

Source: Hameed and Dignon (1992).

A few countries have made significant reductions in national emissions of
carbon monoxide. In the USA, for example, mandatory introduction of catalytic
convertors on motor vehicles, the dominant source of CO emissions since the
1970s, has contributed to the 40 per cent reduction that has occurred between
1970 and today, in spite of the increasing numbers of vehicle-kilometres
travelled (EPA, 1991).
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AIR POLLUTION

Figure 13: Long-term changes in the concentration of excess (non-seasalt) sulphate in
precipitation in Scandinavia show a close correlation with changes in sulphur dioxide
emissions in Europe.
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Figure 14: Schematic map showing regions that currently have acidification problems,
and regions where, based on soil sensitivity and expected future industrialization,
acidification might become severe in the future.
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AIR POLLUTION

Figure 17: Annual values of sulphate and nitrate concentrations obtained from an ice
core in Greenland.
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notably over the tropics and ocean regions. However, information from
satellites, and survey data collected on a variety of expeditions, are adding
greatly to the information available from fixed monitoring sites, demonstrating,
for example, large interhemispheric differences for some pollutants (Heidt et al.,
1980) (Figure 16). It is also possible to obtain historical information from the
analysis of air bubbles trapped in ice cores; see Figure 17 (Stauffer and Neftel,
1988). There is no doubt that the many exploratory surveys and background
monitoring programmes of the last 20 years will provide a basis for managing
the global atmosphere in the twenty-first century.
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CHAPTER 2

Ozone depletion


















OZONE DEPLETION

Figure 1: Temperature profile and vertical distribution of ozone in the atmosphere.
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Table 1: Halocarbon abundances and trends.

Halocarbon

Abundance (pptv)

Annual rate of Lifetime (years)
increase (%)

CCLF  (CFC11)
CCLF, (CFC12)
CCIF, (CFC13)
CCF, (CFC113)
C,ClF, (CFC114)
C,CF,  {CFC115)
ccl,

CHCIF,  (HCFC 22)
CHCI

CH.CCl,

CBrCIF, (Halon 1211)
CBrf,  (Halon 1301)
CH,Br

280
484
5
60
15
5
146
122
600
158
1.7
2.0
10-15

4 65

4 130

- 400
10 90

- 200

- 400

15 50

7 15

- 15

4 7
12 25
15 110
15 1.5
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increase. Figure 4 shows the estimated consumption of CFCs in 1986 by
geographic region.

Model calculations 1970-87

Photochemical models are used to predict the extent of ozone depletion for a
variety of assumptions concerning future emission rates of halocarbons,
methane, nitrous oxide and in some cases carbon dioxide. All models predict

Figure 2: Trends in chlorofluorocarbon emissions 1960-90 (graph)
and consumption by application in 1974 and 1988 (pie diagrams).
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Figure 3: Measured and predicted cumulative increases of chlorinated source gases in the
troposphere from 1974 to 1990. The concentrations are given as chlorine atom
equivalents. Dashed lines indicate the estimated rate of increase in total chlorine of 3.3 per

cent per year based on constant emission rates at 1986 levels.
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Figure 4: Estimated consumption of CFCs by region in 1986.

()
O,
P

7 N/

:‘0’0‘0‘0 RS

9,

% .0’0‘0 0.0 o J
O 0' Q

O,
o
O
2
0,
'0

. 0.0.0.9,

0TS,
IR
o,

5%
(X2

[..] USA and Canada

Western Europe

- Others

Australia and New Zealand
- Japan

B&XA Eastern Europe and USSR

12%

\ ..... el 7)) 1%

Source : M. McFarland (private communication, 1991)

R
2

Q2
Q2

3
X2

R/
S

41



THE WORLD ENVIRONMENT 1972-1992

Figure 5: Model predictions for ozone profile changes (in percentages) for an extended
time-dependent scenario 1985-2040 for the month of March, from the Cambridge
two-dimensional model,
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that total-column ozone depletion would be greatest at high latitudes, and that
these changes would be greatest in the upper stratosphere at altitudes of around
40km. Models predict that the abundance of ozone: (i) decreases with
increasing concentrations of chlorine, bromine and nitrous oxide, and (ii)
increases with increasing atmospheric abundances of methane and carbon
dioxide. Figure 5 shows a typical model calculation of the predicted change in
the vertical distribution of ozone between 1985 and 2040 assuming constant
emissions of CFCs (1985 emission rates), but growth in the emission rates of
methane (1 per cent per year) and nitrous oxide (0.2 per cent per year).
Scenarios that assume growth in the emissions of CFCs predict greater
depletions of ozone.

Ozone observations 1970-87

Statistical analyses of ground-based total-column ozone measurements show
that between 1970 and 1980 there was no statistically significant decrease in
the annual global average content of ozone (i.e. the decrease was less than 1
per cent). Model calculations, taking into account increases in carbon dioxide,
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methane, nitrous oxide and halocarbons, predicted that total-column ozone
should have decreased by less than 0.5 per cent at all latitudes in the summer,
and between 0.5 and 1 per cent in the winter, with the largest depletions
predicted at high latitudes. Thus the model results are not inconsistent with the
observations.

Estimates of trends in the vertical distribution of ozone, using ground-based
data, suggest that ozone decreased in the middle and upper stratosphere by 2-
3 per cent in the period 1970 to 1980. While this data base is limited, both in
number of stations and data quality, the trends are consistent with model
predictions.

In 1985 the Antarctic ozone hole was first reported (Farman et al., 1985).
Observations of total-column ozone, using a ground-based spectrophotometer
at Halley Bay, showed that the October level of ozone decreased from a value
of typically 300 Dobson Units (DU) during the 1960s and early 1970s to about
200 DU in the early 1980s (Figure 6). This decrease of about 30-40 per cent
in a decade was totally unexpected. Satellite data (Plates I and IT, between pages
52 and 53) showed the spatial extent of the depletion, and balloonsonde data
(Figure 7) showed that it occurred in the lower stratosphere. By 1986 three
mechanisms (two involving changes in natural processes (1 and 2) and one
involving human activities (3)) had been proposed to explain the observations
of ozone loss:

1 solar cycle mechanism: periodic increases in the abundance of nitrogen
oxides in the lower Antarctic stratosphere due to variations in solar
output;

2 dynamical mechanism: a change in the circulation pattern from
downwelling of ozone-rich air from the upper stratosphere to upwelling
of ozone-poor air from the troposphere; and

3 halogen mechanisms: several different theories invoking the catalytic
destruction of ozone due to CFCs and halons.

A ground-based study based at McMurdo, Antarctica,in 1986 showed that:

1 the abundances of nitrogen oxides were exceptionally low, which largely
disproved the solar cycle mechanism;

2 the levels of long-lived tracers were such that a dynamical mechanism
was unlikely; and

3 the elevated levels of active chlorine species suggested that chlorine
catalysis was the most probable mechanism.

At the time that the Montreal Protocol was signed in September 1987, the cause
of the Antarctic ozone hole was not well established. However, the scientific
synthesis upon which the Protocol was based provided convincing evidence
that the stratosphere had become perturbed:
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Figure 6: Monthly means of total ozone at Halley Bay Station, Antarctica,
for October for the years 1957 to1984.
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s the levels of atmospheric chlorine were increasing at about 4-5 per cent
per year because of the emissions of chlorofluorocarbons;

« theoretical models predicted a chlorine-induced ozone loss, primarily in
the upper stratosphere between 30km and 45km;

« there was limited observational evidence of ozone loss near 40km; and

» a significant loss of ozone was occurring every October above Antarctica,
even though its cause had not been conclusively established.
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Figure 7: Vertical distribution of ozone partial pressure (nbar) observed at
Halley Bay Station on 15 August 1987 (high values), and 15 October 1987 (low
values), respectively.
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Advances in scientific understanding 1987-92

There have been tremendous advances in scientific understanding of the ozone
layer in the last five years. These advances, primarily based on laboratory
studies, special field campaigns, theoretical studies and a re-assessment of
trends in stratospheric ozone, were reviewed during the 1989 and 1991
international scientific assessments, which were required by the Montreal
Protocol. The key conclusions of these two international assessments are
summarized in Boxes 4 and 5. Scientific understanding of the environmental
impacts of ozone layer depletion were also reviewed at that time (Box 1).
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Key Findings of the Scientific Assessment of

Stratospheric Ozone: 1989

Remarkable progress has been made in stratospheric ozone science in the past
few years. There have been highly significant advances in the understanding of
the impact of human activities on the Earth’s protective ozone layer. Since the
Montreal Protocol was signed, there have been four major findings, each of
which has heightened concern that chlorine- and bromine-containing chemicals
can lead to a significant depletion of stratospheric ozone.

* Antarctic ozone hole:
The weight of scientific evidence strongly indicates that chlorinated (largely
man-made) and brominated chemicals are primarily responsible for the
recently discovered substantial decreases in stratospheric ozone over
Antarctica in the Southern Hemisphere springtime.

¢ Perturbed Arctic chemistry:
While at present there is no measurable ozone loss over the Arctic comparable
to that over the Antarctic, the same potentially ozone-destroying processes
have been identified in the Arctic stratosphere. The degree of any future ozone
depletion will probably depend on the particular meteorology of each Arctic
winter and future atmospheric levels of chlorine and bromine.

* Long-term ozone decreases:
The analysis of the total-column ozone data from ground-based Dobson
instruments shows measurable downward trends from 1969 to 1988 of 3-5%
(i.e. 1.8-2.7% per decade) in the Northern Hemisphere (30°N to 64°'N) in the
winter months which cannot be attributed to known natural processes.

¢ Model limitations:
These findings have led to the recognition of major gaps in theoretical models
used for assessment studies. Assessment models do not simulate adequately
polar stratospheric cloud (PSC) chemistry or polar meteorology. The impact of
these shortcomings for the prediction of ozone layer depletion at lower
latitudes is uncertain.
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Climate change
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The issue

Temperature varies greatly from place to place and from time to time, yet when
surface temperatures are averaged globally they differ from year to year by only
fractions of a degree (Figure 1). The near-constancy of the Earth’s temperature
suggests the presence of homeostatic controls; and an analogy is often drawn
between the Earth and the human body, which has a steady temperature of
37°C. But the scientific community, and indeed many political leaders, have
become increasingly concerned since the Stockholm Conference (1972) that
the Earth’s temperature is likely to rise to ‘fever’ levels within 50 to 100 years
unless remedial actions are taken quickly. The rising concern about these issues
led directly to a series of national and international conferences and reports.
World Climate Conferences were held in 1979 (organized by WMO and ICSU)
and 1990 (organized by WMO, ICSU and UNEP in co-operation with UNESCO
and FAO) (WMO, 1979, 1991). The Inter-governmental Panel on Climate
Change (IPCC), with three Working Groups dealing respectively with likely
climate change and its causes, environmental impacts, and possible responses,
was established in 1989 by UNEP and WMO, and reported to the Second World
Climate Conference (IPCC 1990, a, b, ¢, d). Box 1 provides a chronology of
‘milestones’ in the climate warming debate.

There are four reasons for the current widespread concern and the
consequent elevation of the climate change and global warming issue to near
the top of most scientific and political agendas:

» Atmospheric concentrations of greenhouse gases have increased
significantly in the last three decades. As has been known since the last
century, this could lead to global warming (see below).

» Using computer models that simulate current climate, it is calculated that
for an equivalent doubling of greenhouse gas concentrations, the Earth’s
climate should warm significantly.

+ Analogues obtained from other planetary atmospheres, particularly that
of Venus, support the results of the simulations for Earth.

» There has been a global warming trend over the last 15 years. Six of the
seven warmest years in this century occurred in 1981, 1983, 1987,
1988, 1989 and 1990.

None of these arguments, taken individually, is convincing evidence
of climate warming: taken together, however, they are a yellow alert. Of course,
changes in other factors might counteract at least some of the global warming.
Desertification and deforestation, for example, increase the reflection of solar
radiation back into space, as do sulphate aerosols from volcanic eruptions and
fossil-fuel combustion. At the time of the Stockholm Conference, the relative
importance of these various factors was uncertain, and some scientists believed
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CLIMATE CHANGE

Figure 4: Trends in methane concentrations (global averages from seven representative baselirie
stations). (See TRENDS 90 for information on sampling techniques and principal investigators.)
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Figure 5: Trends in global carbon dioxide emissions from fossil fuel combustion, cement
manufacturing and gas flaring (upper diagram) and trends in global per capita carbon dioxide
emission (lower diagram). (See Marland et al. (1989) and TRENDS 90 for further details.)
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+ strengthening of the Global Climate Observing System and the Global
Oceanic Observing System;

» analysis of the underlying ethical questions of inter-regional and inter-
generational equities;

+ establishing the real costs of action and inaction in the area of climate
change;

» establishing and/or application of economic incentives and disincentives
for achieving stabilization and reduction of CO, and other greenhouse
gases not controlled by the Montreal Protocol;

* widespread and firm application of the ‘Polluter Pays Principle’ and the
‘Precautionary Principle’.
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Figure 4: Nitrate concentrations in the Petite Traconne Spring. France, 1930-75.
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Figure 5: Nitrate concentration trends in four United Kingdom rivers. The three upper
rivers are in agricultural regions: the lowest one is not.
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1987). Similar trends have been noted during the past two decades in many
west European countries (Figure 5), and a few irrigated areas in developing

countries. Eutrophication of water courses is enhanced by the run-off of
fertilizers from agricultural land.
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Source: E. Bird (personal communication, 1991).
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Reclaimed land on the island of Singapore, much of it reclaimed in the past

Figure 7

three decades.
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The issue

Degradation of drylands (desertification) and of more humid areas is a long-
standing and increasingly severe problem in many parts of the world. The
global store of arable and grazing land continues to decline through urbanization,
unsustainable agricultural practices and deforestation, while a significant
portion of the remaining arable and grazing land is under considerable pressure
from compaction by livestock and farm implements; over-use of fertilizers and
pesticides: salinization, alkalinization or acidification: depletion of nutrients;
water and wind erosion, and deterioration of drainage.
Three main issues are involved:

(a) The management issue is the need to employ integrated strategies for
sustainable land management. Rural village societies have traditionally
taken this integrated approach. whereas more conventional land-use
strategies tend to focus on single problems (e.g. soil erosion) or single
objectives (e.g. food production).

(b) The political issue is the failure of governments and other bodies to
implement sufficiently the Plan of Action to Combat Desertification,
adopted by the United Nations Conference on Desertification in 1977,
as well as the World Soil Charter adopted by FAO in 1981 and the
World Soils Policy adopted by UNEP in 1982,

(c) The scientific issue is the need for better information on the state of the
world's land surfaces. using an integrated approach based on satellite
and ground measurements.

This chapter describes the present status and recent trends of land
degradation, and the policy responses that have been undertaken to combat the
problem. The chapter is divided into two parts: desertification and other forms
of land degradation.

Causes of land degradation

Land degradation is the result of complex interactions between physical.
chemical, biological and socio-economic and political issues of local, national
and global nature. Although often overlooked, threats to productivity and thus
to the physical, chemical and biological stability of the land are closely linked
to national and international economic policies. Socio-economic conditions,
and thus the political framework of land tenure, taxation and trade barriers,
have been particularly disadvantageous for developing countries during the last
two decades. The burden placed on individual land users in poor countries can
be traced in part to international policies and markets, but the problems are also
rooted in transitions in local privileges and rights and in domestic priorities,
often favouring the urban consumer over the rural producer. Such problems
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Figure 2: The extent and degree of desertification in irrigated areas of the world’s
drylands

Extent of desertification/land degradation in irrigated areas within the drylands
of the world (thousand ha).

Continent Slight to Moderate  Severe Very Total Per cent

none severe moderate, desertified
severe and

very severe

Africa 8,522 1,779 122 1 1,902 18
Asia 60,208 24,335 5,788 1,690 31,813 35
Australia 1,620 100 130 20 250 13
Europe 9,993 1,340 460 105 1,905 16
N. America 15,007 4,930 730 200 5,860 28
S. America 6,998 1,047 310 60 1,517 17

Degree of degradation of irrigated lands within the world's drylands.

1% 59

70%

3 24%

[ signttonone [ Severe

A Moderate I Very severe

Source: UNEP (199]).

Irrigated lands in drylands constitute nearly 62 per cent of the total irrigated
area of the world (240 million ha). Soil scientists estimate (IUCN/UNEP/WWE,
1991) that the world is now losing annually about 1.5 million hectares of
irrigated lands due mostly to salinization, mainly in drylands.

Rain-fed croplands

Nearly 216 million hectares of rain-fed croplands or about 47 per cent of their
total area within the world's drylands (457 million ha) are affected by various
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degradation processes, mainly water and wind erosion, depletion of nutrients,
and physical deterioration (Figure 3). Rain-fed cropland in drylands constitutes
nearly 36 per cent of its total area in the world (1260 million ha). An estimate
has been given (IUCN/UNEP/WWF, 1991) that the world is losing annually
about 7.8 million hectares of croplands due to various processes of soil
degradation, mainly erosion and urbanization, more than half of it in the
drylands. Therefore, about 3.5-4.0 million hectares of rain-fed croplands are
currently lost every year throughout the world's drylands, being compensated
by cultivating high-quality rangelands, the area of which decreases accordingly.

Figure 3: The extent and degree of desertification in rain-fed croplands of the world’s

drylands

Extent of desertification/land degradation in rain-fed croplands within the drylands

of the world {thousand ha).

Continent Slight to Moderate  Severe Very Total
none severe moderate,
severe and

very severe

Per cent
desertified

Africa 30,959 43,187 5,153 523 48,863
Asia 95,890 100,638 18,578 3,068 122,284
Australia 27,800 13,900 400 20 14,320
Europe 10,252 8,538 3,227 89 11,854
N. America 62,558 10,770 721 120 11,611
S. America 14,711 5,950 561 124 6,635

Degree of degradation of rain-fed croplands within the world's drylands.

1% 6y

53%

[ ]sighttonone [ Severe
P Moderate R Very severe

Source: UNEP (1991).
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Rangelands
The situation in the rangelands of the world drylands is dramatic (Figure 4).
Seventy-three per cent of their total area is affected by desertification, mostly
by degradation of vegetation, although on almost a quarter of the affected area,
vegetation degradation is accompanied by soil degradation, mostly erosion by
wind and water. The largest area of rangelands affected by desertification is in
Asia, followed by Africa.

There are no reliable data on actual losses of rangelands and their conversion
into agricultural land, wasteland/badland/desert or urban lands. However, if

Figure 4: The extent and degree of desertification in the rangelands
of the world’s drylands

Extent of desertification in rangelands within the drylands of the world {thousand ha).

Continent Slight to Moderate Severe Very Total Per cent
none severe moderate,  desertified
severe and

very severe

Africa 347,265 273,615 716,210 5,255 995,080 74
Asia 383,630 485,221 691,602 10,787 1,187,610 75
Australia 295,873 277,040 55,310 29,000 361,350 55
Europe 31,053 27,372 51,937 1,208 80517 72
N. America 71,987 116,102 284,858 10,194 411,154 75
S. America 93,147 88,007 184,431 15,316 297,754 76

Degree of degradation of rangelands within the world's drylands.

2%

43%

l:] Slight to none - Severe
B Moderate B very severe

Source: UNEP {1991).
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the above estimates are correct, then annual losses of rangelands within the
drylands could be estimated to be of the order of some 4.5-5.8 million hectares,
and could be much more if unaccounted sand encroachment is considered.

Trends in desertification

Global statistics on trends in desertification are scanty. In the recent UNEP
assessment (UNEP, 1991), for example, it is stated that ‘accurate measurement
of changes in areas of lands affected by desertification during 1977-91 at global
or continental scales is not attainable as the observed changes will fall within
the range of standard error’. However, estimates of trends are possible for areas
where detailed assessments have been made at national or local levels (Box 1,
Box 2 and Figure 5).

UNEP has recently published a World Atlas of Desertification, which shows the
interactions amongst the variables that determine desertification (UNEP,
1992).

T

What is happening in the Sahara?

A lively scientific discussion is going on about what is happening at
the southern fringes of the Sahara in a belt that is 200 kilometres wide.
The dispute is not néw, since the question of expansion and contraction
of world deserts due to variation in rainfall has been recognized for
almost a century now. Even with recent satellite data interpretation
techniques, scientists are unable to reach a common perception. Some
references to the most important recent publications will illustrate the
point.

Scientists in the USA (Tucker and Justice, 1986; Dregne and Tucker,
1988; Tucker et al., 1991) used the analysis of vegetation productivity
as revealed by interpretation of satellite imagery to show that the
southern border of the Sahara was oscillating during the 1980s within a
range of 130 kilometres. Their latest main conclusion is that a decade-
long study is needed to determine whether long-term expansion or
contraction is occurring.

British scientists, at the University of East Anglia and the Chiltworth
Research Centre in Southampton, concluded that changes in the climate
of Africa are causing the continent’s deserts and drylands to expand
faster than expected. They estimated that as much as 63 per cent of the
African continent has become drier between 1931 and 1990, as rainfall
in the African Sahel, the semi-arid area south of the Sahara, has
declined by up to 30 per cent over this period. M. Hulme (1991)
estimates that the areas classified as arid and hyper-arid have increased
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The issue

The Earth’'s genes, species and ecosystems are the product of over three
thousand million years of evolution, and are the basis for the survival of our
own species. But the available evidence indicates that human activities are now
leading to the loss of the planet’s biological diversity, and as a consequence are
eroding biological resources essential for future development. Given the
projected growth in both human population and economic activity, the rate of
loss of biodiversity is far more likely to increase than stabilize. As humans use
more of nature’s energy. natural life-support systems could begin to deteriorate
on a global scale. According to one estimate, almost 40 per cent of the Earth's
net primary terrestrial photosynthetic productivity is now directly
consumed, diverted or wasted as a result of human activities (Vitousek et al..
1986), an excellent indicator of the power of our ecological influence. The only
way to reverse this trend is through the conservation of biological diversity.

Biological diversity means the variability among living organisms from all
sources, including, inter alia, terrestrial, marine and other aquatic ecosystems
and the ecological complexes of which they are part. This includes diversity
within species, between species, and of ecosystems. Biological resources include
genetic resources, organisms or parts thereof, populations, or any other biotic
component of any ecosystem with actual or potential use or value to humanity.
Conservation of biological resources means the preservation, maintenance,
sustainable use, recovery and enhancement of the components of biological
diversity. Ex situ conservation means the conservation of the components of
biological diversity outside their natural habitats. In situ conservation means the
conservation of ecosystems and natural habitats and the maintenance and
recovery of viable populations of species in their natural surroundings and. in
the case of domesticated or cultivated species, in the surroundings in which
they have developed their distinctive properties.

Conserving biological diversity is important for reasons of both principle and
human seli-interest. The World Charter for Nature, adopted by the United
Nations General Assembly in 1984, states that all species warrant respect
regardless of their usefulness to humanity. Human self-interest is involved
because ecosystems function as the planetary life-support system, renewing
atmospheric oxygen and playing a central part in the biochemical cycle
(Chapter 20). They are a source of food, fibre, timber, natural drugs and other
products; they conserve soil; and they shelter genetic strains to which crop
breeders continually return in order to improve cultivated varieties.

Biological diversity must be conserved to help humanity adapt to a changing
environment. The importance assigned to conservation will depend on the
values ascribed to species and ecosystems, and hence on economic and political
judgements as much as on scientific understanding. Ecologists and other
scientists must be ready to provide the technologies that will be required to
implement the political decisions that are taken.
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The past two decades have seen a considerable growth in understanding of the
evolutionary processes that have created the biological diversity on Earth today,
and the contemporary factors that are leading to its reduction. Trends in that
reduction have been inferred and observed in many regions, and the importance
of genetic conservation has been more and more widely accepted. The economic
valuation of living natural resources has advanced greatly. New international
activities have been undertaken, and new international legal instruments are
being prepared. Many of these key activities are, however, far from completion:
indeed they have not been proceeding fast enough to keep pace with the losses.
Intensified international and national action is therefore essential in the coming
decades. These actions should be seen as part of the wider programmes in public
health, nutrition, sanitation, education and security that are essential to long-term
sustainable development of global natural resources.

An overview of biological diversity is included in the UNEP 1991 State of the World
Environment report (UNEP, 1991).

Historical perspective

Biological diversity is the variety and variability of life. Genetic diversity refers
to the variation of genes within species, as expressed, for example, in the
thousands of traditional rice varieties in Asia. Species diversity refers to the
variety of species within a region, measured either as the total number of species
present (sometimes called ‘species richness’) or as a combination of species
numbers and distinctiveness (‘taxonomic diversity’). Ecosystems are dynamic
complexes of plant, animal and micro-organism communities and their non-
living environment, interacting as an ecological unit. Ecosystems vary from
place to place, and their diversity can be evaluated provided that they are
described using a consistent set of criteria.

Over the past 3,000 million years, biological diversity has been steadily
increasing but this expansion did not proceed smoothly. The fossil record over
the past 600 million years has shown several ‘mass extinctions’, during which
the general trend of growing diversity was rapidly reversed. Figure 1 shows
both the trend and the mass extinctions for families of marine organisms.

Throughout the Earth’s history, major taxonomic groups have emerged and
diversified, only to decline and be replaced by other groups (Figure 2). The
causes of this growth in diversity and the periodic extinctions and replacements
that occurred are still only partly understood, but took place as continents
drifted apart and rejoined, climates changed, new taxa evolved, massive
volcanoes erupted, and asteroids hit the Earth (Quinn and Signor, 1989: Moses,
1989). The species that now dominate the Earth belong to genera that appeared
during the Cenozoic era (which began about 6 5 million years ago and has lasted
until the present time). For most of that period, the appearance and extinction
of genera have been roughly in balance.,

Extinctions have always been a fact of life: indeed, over 99 per cent of the
species that have ever existed are now gone (Ehrlich and Ehrlich, 1982). But
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Figure 1: Increase in species diversity over geological time. The diversity of species, as shown in
the fossil record of marine vertebrates and invertebrates, has increased remarkably over geological
time, interrupted only by the five major extinction episodes shown on this graph.
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Source: Raup and Sepkoski (1982}, by permission of the American

Association for the Advancement of Science.

Figure 2: Expanding numbers of families of terrestrial four-legged animals. Three assemblages of
Jamilies, marked by roman numerals, succeeded each other through geological time: 1. primitive
reptiles; I1. dinosaurs; II. modern forms. Six mass extinctions are indicated by the nurnbers 1 - 6.
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Source: Benton {1985}, reprinted by permission from
Nature, copyright Macmillan Magazines Ltd.

it seems clear that as people became more numerous and moved into new areas,
they caused significant numbers of extinctions. Australia, the Americas,
Madagascar and New Zealand appear to have suffered much greater species
losses in the past 100,000 years, as humans settled in those continents and
islands, than has Africa, where our species evolved (Figure 3).
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Figure 14: A model biosphere reserve. A totally protected core zone is surrounded by a
buffer zone within which scientific research, carefully controlled tourism and limited
traditional land uses are permitted.

B Core area E Experimental research site
I Buffer zone R Rehabilitation site
(] Transition area M Monitoring site

S Settlement

U Traditional use area
T Tourist site

Source: UNESCO (1984).
)

work out appropriate management plans. Under the Convention on the
Protection of the World Cultural and Natural Heritage, adopted by UNESCO in
1972 and now with 119 nations as Parties, outstanding natural and cultural
sites are evaluated and, if approved, added to a World Heritage list. [IUCN
provides technical advice on proposed natural sites, and under the Convention
assistance is available for survey and management, and the status of sites is
monitored.

IUCN, especially through its Commission on National Parks and Protected
Areas (CNPPA), has a central role in defining various categories of protected
area and for developing methods for their management. It is also devoting
increasing attention to the question of how biological diversity can best be
safeguarded outside specific protected areas.
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TOXIC CHEMICALS AND HAZARDOUS WASTES

of the French Government, the OECD in 1988 organized a Conference on
Accidents Involving Hazardous Substances, following which a comprehensive
programme on accident prevention and response was launched (OECD, 19 89).
One of the outcomes of this programme is an OECD/UNEP International
Directory of Regional Response Centres.

Concluding remarks

While the last two decades have witnessed concerted efforts at the national and
international levels to safeguard life and the environment against the dangers
of a relentless proliferation of toxic chemicals, there is still an urgent need for
action on several fronts. On the scientific front, a large number of chemicals
handled by many people in different walks of life are still without a complete
assessment of the hazards and risks they present in a variety of situations. We
are still without internationally agreed reliable methods of testing, and
harmonized methods of reporting on the toxicity of chemicals. On the
regulatory front, the long-awaited global convention for the exchange of
information on chemicals in international trade is yet to be concluded and an
intergovernmental mechanism for chemical risk assessment and management
set up.
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Table 3: Aspects of hazardous waste legislation.

Public health
Pollution prevention
Workplace safety

Purpose and scope

Raise funds

Empower a corporation
Co-ordinate agencies
Control operations
Establish liabilities

Type

Framework law (Enabling legislation) Subordinate regulations
Subordinate law Schedules
Primary laws on hazardous waste
Complementary laws on
hazardous waste
Waste provisions in other laws

Application
Waste handling Waste information
Chemical use Definitions
Waste generation Assessments/studies
Storage Research
Transport Measurements
Treatment/recycling Training
Disposal
Dumping
Clean-up

Instruments
Notification Standards
Certification Guidelines/codes, policies
Labelling Monitoring

Orders to act/not to act
Bans
Licensing/permitting

Release of information
Assistance measures
Fiscal measures

Fiscal measures

Fees and charges Compensations
Fines Tax concessions
Subsidies Levies
Powers

Obligations Giving directions/orders
Responsibilities Right of refusal
Offences Right to know
Authorizations/delegations Right to secrecy

Enforcement

Which agencies
Extent of proof

Possible conflict of interest
(self licensing of agencies)

Source: UNEP, IE/PAC, Paris.
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International responses

As early as 1982, UNEP’s Governing Council recognized hazardous wastes as
one of the major areas where global legal instruments had to be developed. A
working group was convened, and in 1985 produced the Cairo Guidelines and
Principles for Environmentally Sound Management of Hazardous Wastes
adopted by UNEP Governing Council in 198 7. These Guidelines outlined certain
principles guiding the environmentally-sound management of the transboundary
movement of hazardous wastes. This paved the way for the drafting and
adoption of the Basel Convention on the Control of Transboundary Movement
of Hazardous Wastes and Their Disposal in March 1989 (Box 7). The
convention was scheduled to enter into force ninety days after the deposition
of the twentieth instrument of ratification. This has now been achieved. Draft
national legislation addressing the problems of management, disposal and
transboundary movement of hazardous wastes has been prepared by UNEP as
called for by the Basel Convention.

BOX 7

The Basel Convention (adopted by 116 countries and the
European Community on 22 March 1989).
The main points in the Basel Convention are:

» A signatory state cannot send hazardous waste to another signatory state
that bans its import or to any other country that hasnot signed the treaty.

« Every country has the sovereign right to refuse to accept a shipment of
hazardous waste.

 The exporting country must first provide detailed information on the
intended export to the importing country.

« Shipments of hazardous waste must be packaged, labelled and transported
in accordance with international rules and standards.

« The consent of the importing country must be obtained before shipment.

« Should the importing country be unable to dispose of the imported waste
in an environmentally sound manner, the exporting country has a duty
either to take it back or find another way for the safe disposal of the
shipment.

+ Tllegal traffic in hazardous waste is criminal.

« A secretariat is set up to supervise and facilitate implementation of the
treaty.

The treaty entered into effect on 5 May 1992.
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At the regional level, the OECD established the Waste Management Policy
Group in 1974. The work of the group, particularly on transboundary
movements, contributed to the preparation and adoption of the Basel Convention.
The Organization of African Unity (OAU) drew up an African Convention on
the Ban on Imports of All Forms of Hazardous Wastes Into Africa and the
Control of Transboundary Movements of Such Wastes Generated in Africa (the
Bamako Convention), which was adopted in January 1991. Unlike the Basel
Convention this also covers radioactive waste. The European Community has
also been implementing hazardous wastes management policies, and has
developed a body of legislation on waste management as part of its Fourth
Environmental Action Programme. Of particular importance to hazardous
waste disposal is the Directive of the Council 78/319/EEC, later replaced by
another directive giving a new definition of hazardous wastes, and a proposal
for a regulation on the supervision and control of waste movement within and
without the Community to replace an earlier Directive of the Council (84/631/EEC).

New legal instruments of a regional nature on the dumping of hazardous
wastes at sea were also formulated: these included the Oslo Convention of 1972;
the Baltic Convention of 1974; the South Pacific Protocol, 1986; and others
within some of UNEP’s Regional Seas Programmes (e.g. the Mediterranean,
1976, and the Caribbean, 1983).

Concluding remarks

R.K. Turner reminded us in 1991 that from an ethical point of view we have
a duty to manage our wastes so as to leave future generations what he calls
‘interesting archaeological sites’ (i.e. formerly properly controlled landfill sites)
rather than a huge clean-up cost burden. There are still several areas requiring
future action in minimizing and managing hazardous wastes, particularly in
developing countries where small-scale industry is a main source of ill-defined,
heterogeneous quantities of such wastes, and where capabilities for standard-
setting, formulation of legislation, monitoring and enforcement are quite weak.
Another major problem in developing countries is the scarcity of resources that
could be allocated to good hazardous waste management practices. These costs
will only increase as new, more sophisticated and more effective treatment
techniques are developed. The problem could become worse as chemical
industries proliferate in developing regions. It remains to be seen also how the
entry into force of the Basel Convention will affect illegal traffic in hazardous
wastes. Furthermore, the pursuit of cleaner production and waste minimization
is still in its early stages. Further determined efforts in this direction promise
to yield considerable achievements both in waste minimization, and in reducing
the dangers that these wastes present to the environment. Finally, it should be
remembered that hazardous wastes are but one component of the total waste
problem - a problem that calls for an integrated approach dealing with all types
of wastes.
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An introductory overview

The first five chapters of this section consider the main sectors of economic
activity, their development and their environmental impacts during the period
1972 to 1992. They also outline how society has responded to these impacts
and what developments are likely in the 1990s.

It is clear that the remarkable economic growth achieved over the last two
decades was not only uneven (comparing the developed and developing
countries) but that it also caused considerable environmental damage in
addition to contributing to improved standards of living. The technological
innovations central to much of this economic growth, for example synthetic
pesticides, CFC refrigerants and efficient low-cost motor transport. often
brought with them unforeseen environmental hazards, some of which have
now assumed global proportions.

Concern about the condition of the environment stems newly from the desire
of people to live without discomfort and with the greatest attainable security.
This means a life with sufficient resources to ensure not merely the absence
of hunger but access to a diet that is adequate in quantity and quality: shelter
that is comfortable and from which they cannot be arbitrarily displaced; access
to safe and sufficient supplies of water, and proper sanitation, and freedom from
the threat of injury, disease, war and oppression.

People generally also hope that their children and descendants will live in
circumstances as good as, if not better than, their own. In short, environmental
concern at the individual level is concern for personal well-being or quality of
life.

Chapters 16 to 19 consider several related aspects of the human condition
that contribute to well-being and the overall quality of life. These are: health
and life-expectancy. a place to live, and peace and security.

As each of these is related to population and development, this section also
deals with the question of population growth and access to resources, expressed
in the comparative states of affluence and poverty. These chapters do not
address the implications of the prevailing world economic order and such issues
as barriers to trade, commodity pricing and the operations of financial markets.
These are considered in Chapter 24. However, all these issues have important
influences on human well-being and on the environment, sometimes for the
better, sometimes for the worse. The interrelationship between economic
policies and the state of the environment warrants more intensive study and
continued monitoring as it is at the very heart of the quest for sustainability.

Population growth is perhaps the most pervasive problem confronting the
world. How can we provide an adequate quality of life for a human population
which is about to pass the six billion mark and will certainly exceed ten billion
within a few decades?

Of course, absolute numbers of people do not, alone, create a problem. Many
people who live at high population densities have achieved high levels of
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AGRICULTURE AND FISHERIES

improved management of inputs. The success of SARD will depend largely on
the support and participation of rural people, national governments and the
private sector, and on international co-operation. including technical and
scientific co-operation’ (UNCED, 1992).

For many developing nations, agricultural commodities are the main export
products and the primary source of the foreign exchange they require to import
both agricultural and other inputs (especially oil and food). High agricultural
subsidies have been the primary cause of the lack of agreement in the Uruguay
Round of Negotiations under the General Agreement on Tariffs and Trade
(GATT). It is important that the resumed negotiations reach a successful
conclusion.
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Introduction

The developing countries have long considered industry 0 be a dynamic
instrument of growth essential to their rapid economic and social development,
and their share of total world industrial output has risen steadily, particularly
since World War II. For developing countries. industrialization is not just an
important engine of economic growth: it is viewed as an effective means of
modernizing society. promoting new and more appropriate work habits and
value systems, and reducing dependence on the export of unprocessed raw
materials and natural resources. No wonder then that the Second General
Conference of UNIDO, held in Lima, Peru, in 1975 (less than three years after
the Stockholm Conference), declared that industrial production in developing
countries ‘should be increased to the maximum possible extent and as far as
possible to at least 25 per cent of total world industrial production by the year
2000" (UNIDO. 1976). In the developed countries. on the other hand. industry
has been - and still is - responsible for a substantial part { 30-40 per cent) of GNP,
even though the industrial scene in these countries has been changing over the
last two decades in response to the requirements of environmental protection,
changes in social demand, scientific and technological advances. and
developments in international relations and world markets.

The attitude of developing countries towards the environmental impact of
industrialization was markedly different from that of the developed countries
in the carly 1970s. For the developing countries, rapid development and
economic growth were the top priorities. The general view held by most
developing countries at the time was that industrial pollution - a major concern
of the developed countries at the Stockholm Conference - was not, as yet, their
problem and that it would be quite some time before it became a cause for
serious concern. Poverty was the main polluter and industrial expansion would
foster high rates of economic growth and improvements in standards of living.

The 1980s witnessed significant changes in these early perceptions as the
two groups drew closer together in their views of the industry-environment
nexus. This was brought about mainly by first-hand experiences in the
developing countries themselves of the deleterious effects of certain industries
- whether on the physical environment, on human health and well-being, or
on social stability. A second major influence was the impact of a number of
large-scale industrial accidents which had drastic environmental consequences
in both developed and developing countries.

The attitude of industry in the developed countries has changed dramatically
since Stockholm. Industry's attitude towards the 1972 Conference ranged from
downright hostility to disregard, or - at best - to lukewarm support. This attitude
has been gradually shifting, and industry has now come to assume a visible role
in addressing environmental concerns. The last few years have witnessed two
international conferences on environmental management (WICEM) organized
by the business community (Versailles 1984, in co-operation with UNEP,
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and Rotterdam 1991). both of which included programmes to foster closer ties
with society as well as commitments by leading industrial conglomerates to
cut pollutants by certain percentages over relatively short periods of time.

The attitude of industry (both national and transnational) in developing
countries as a whole has also changed over the last two decades. particularly
in the wake of a number of serious industrial accidents. Yet it is true Lo say that
industry in most developing countries has been less keen on addressing
environmental problems than it has in developed countries. There are many
reasons for this, notably a lack of expertise within the industrial sector, the use
of obsolete polluting technologies (often imported from developed countries),
the absence or lenience of environmental regulations and means of enforcement,
low priority for environmental protection and lack of public pressure. Furthermore.
in many developing countries the state is a major industrial entrepreneur and
the public and parastatal sectors are major industrial polluters.

Main developments in the
industrial scene

It is estimated (UNIDO. 1990) that the total world-wide manufacturing
value added (MVA) has increased from about $US2,500 billion in 1975 to a
little under $US4.000 billion in 1990, at constant 1980 prices. Manufacturing
value added can be defined as the difference between the value of industrial
products and the cost of the inputs that go into producing them. The share of
the developing countries is estimated to have risen from 10 per cent in 1970
to around 14 per cent in 1990 (Figure 1). This growth has occurred in almost
all industrial sub-sectors. The annual growth rates of MVA in both the
developed and developing regions have been rather erratic (Figure 2). twice
dropping to negative values in the developed regions. However, the rates of
growth in the two regions have moved together. As might be expected, the rate
of growth was higher in the developing regions almost throughout this period.

These aggregated trends do not reveal the variations in the distribution of
industry amongst the different regions and different countries, whether
developed or developing, nor do they highlight the discrepancies in the rates
of growth of different industries. These have important implications when
reviewing the impact of industry on the environment. There have been, and
still are, considerable differences in the average growth rates of MVA in different
regions (Figure 3).

In terms of industrial outputs, the OECD countries witnessed a drop in the
period 1970-82 (OECD, 1991a) yet this trend has been halted in recent years.
The share of industry in the GNP has indeed fallen from 40 to 30 per cent
between 1960 and 1988. yet at constant prices the share of manufacturing
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Figure 1: Manufacturing share of the developing countries in world
industrial output, 1970-91.
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Figure 2: Growth rates of MVA (manufacturing value added) in developed
and developing regions, 1970-91.
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industry in GDP remained relatively stable. The proportionate decline is mainly
due to the rapid expansion of the service sector.

The European centrally-planned economies at first experienced rapid and
sustained growth in industrial output, particularly in iron and steel, metal
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Figure 3: Average growth rates of MVA in the major regions. 1970s and 1980s.
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refining, chemicals and heavy machinery. Recent years, however, have
witnessed an almost 50 per cent drop in their growth rates, from 4 per cent
in 1988 to 2.1 per cent in 1989 (UNIDQ, 1990). The whole industrial structure
of these countries is now being redesigned.
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Throughout the developing regions. rates of growth in MVA have tended to
drop, with the largest decline occurring in tropical Africa (from 5.7 per cent
in the 1970s, to a mere 0.5 per cent in the 1980s). But even this disaggregation
does not show the sharp differences between countries in the same region.
Despite the overall drop in growth rate in tropical Africa, Ghana, for example,
had a 13.7 per cent growth rate in 1988, and 13.4 per centin 1989. Although
Southeast Asia has also witnessed a marked drop. the rate of growth of MVA
was around 12 per cent in Indonesia, Malaysia and Thailand for 1988 and
1989. Moreover, as can be seen from Figure 4, the developing countries' share
of total world production has varied considerably for different industries
(UNIDO, 1990). On the basis of UNIDO forecasts for 1991, the developing
countries will have:

* a 25 per cent share or more, of world production in tobacco
manufacture, leather and fur products. textiles and petroleum refineries.

« a 20 per cent to 25 per cent share in beverages. non-metallic mineral
products and footwear.

However, over the same period, the industries that grew fastest in the world
as a whole were those in which the share of the developing countries was less
than 10 per cent of world MV A (furniture and fixtures, printing and publishing.
non-clectrical machinery and professional and scientific goods). In fact, as
Figure 4 shows, the developing countries’ share in most of these industries has
declined over the last fifteen years.

As expected, the developing countries have the largest shares in those
industries where natural resources play the most important role (¢.g. petroleum
refining in the manufacturing sector, and mining in the primary sector), or
where labour cost is most important (textiles, leather and fur products). (Table
1). In spite of remarkable structural changes and phenomenal growth in some
countries. particularly in Southeast Asia and Latin America. the developing
countries as a whole have yet to make significant encroachments into ‘hi-tech’.
knowledge-intensive industries such as microelectronics, information technology
and biotechnology.

During the period 1970-88. four of the five manufacturing sub-sectors
known to be most energy-, material-, and pollution-intensive {iron and steel,
non-ferrous metals. non-metallic minerals, chemicals, pulp and paper) have
grown faster in developing countries (UNIDO. 1990). In fact, during the period
1980-85. they grew twice as fast in developing countries as in developed
countries (UNIDO. 1989). The developing countries, as a whole, are expected
to continue to increase their share of ‘smoke stack’ industries and consequently
increase their levels of industrial pollution (UNIDQ. 1990). This is the challenge
that industry. governments and society at large have to face in developing
countries if the benefits of industrialization are not to be jeopardized by serious
environmental deterioration.
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BOX 1

Environmental effects of selected industrial sectors

Textiles

Leather

Iron and steel

Petrochemical
refineries

Chemicals

|Non-ferrous metals
| |eg aluminium)

Micro-electronics

Bio-technologies

Raw material used

Wool, synthetic
fibres, chemicals for
treating

Hides, chemicals for
treating and tanning

Iron ore, limestone,
recycled scrap

Inorganic chemicals

Inorganic and organic
chemicals

Bauxite

Chemicals (eg
solvents), acids

Source: Based on OECD, The State of the Environment (1 99lal.

Air

Particulates, odours,
S0,, HC

Odour

Major polluter: SO,,
particulates, NO,, HC,
CO, hydrogen
sulphide, acid mists

Maijor polluter: SO,
HC, NO,, CO,
particulates, odours

Major polluter:
organic chemicals
{benzene, toluene),
odours, CFCs

Major local polluter:
fluoride, CO, SO,
particulates

Toxic gases

Water resources
Quantity

Process water
Process water
Process water,

scrubber effluent

Coaling water,
process water,
scrubber effluent

Scrubber effluents

Process water
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Figure 5: Environmental impacts of industrial production.
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Figure 7: World primary energy consumption structure by source of energy, 1985.
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Table 3: Replacement of natural materials by plastics in selected
industries, 1985 and 2000 (projected).

Process Natural material End product
Motor vehicle Steel Selected vehicles
manufacturing Automobiles and vans

Compact and light pickup trucks

Passenger aircraft Aluminium Commercial aircraft
manufacturing

Building construction  Iron and steel Selected iron and steel building materials
Sewer lines
Drain and waste vent pipes
Conduits

Aluminium Selected aluminium building materials
Sidings for buildings
Window frames

Machinery and equip-  Metal Heavy machinery
ment manufacturing

Source: UNEP, Environmental Data Report 1990/391.
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increased the drive to recycle wastes and recover such metals. Mineral
resources are unevenly distributed world-wide, so that the highest producers
are not necessarily the highest consumers (UNEP, 1991b; WRI, 1990).
Production and utilization of most non-ferrous minerals have serious adverse
environmental impacts, and reducing these impacts in a variety of ways has
checked the rise in their consumption to a certain extent. With the exception
of mercury, production of most other materials has increased, even though at
decreasing rates (Figure 8). Some of the slowing down of the rates of increase
in consumption of certain minerals is due to their replacement by other
materials (e.g. plastics instead of aluminium, composite materials replacing
metal alloys, or optical fibres in place of copper conductors). In fact, as Table
3 shows, plastics have replaced almost 10 per cent of natural materials in
certain industrial sectors (OECD, 1991) and the percentage is expected to
increase dramatically. This trend has had dire economic consequences in those
developing countries whose economies have depended largely on exports of
mineral ores to earn foreign currency (e.g. Zambia after the slump in the copper
market).

The environmental problems associated with mining operations vary greatly
with geographical and climatic conditions, as well as with the type of mining
operation. In all cases, considerable care is needed to control waste waters from
ore processing and rainwater runoff contaminated with toxic minerals.
Discharge, particularly in sluggish rivers, can be disastrous. Non-ferrous metals
in particular, and in spite of their relatively low-volume production, are the

1985 2000
Quantity replaced % natural material Quantity replaced % natural material
{103t) replaced {103t) replaced
1,179.4 7-9 2,499.4-6,622.6 8-20
208.7 20-60
0.5 3 36-10.0 10-13:
2,258.9 9 3,901.0-5,533.9
1,769.0 3,311.3-4,626.72
226.8 308.4-390.12
263.1 308.4 - 526.22
33.8 58.12
23.0
109 21.8
5b
635.0 5 752.8°

* Forecast for 1995  ° Forecast for 1990
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Figure 8: World production of some environmentally-important materials, 1965-86.
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most dangerous during mining and refining. Apart from toxicity of the metals,
especially in aquatic environments, the low grade of the ores requires that
extremely large quantities of rock and overburden have to be removed and
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processed. Furthermore, potentially toxic chemicals (e.g. xanthates), as well as
inorganic reagents (zinc and copper sulphates, sodium cyanide and sodium
dichromate) are used in processing certain ores. The tailings left after metal
extraction contain residues of both the minerals and the flotation agents. Some
ores contain considerable quantities of sulphides which become transformed -
through various oxidizing processes - into sulphuric acid. The slurries cause
leaching of some mineral residues. Other problems associated with mining
operations, besides physical change, are noise, dust and high radon levels.
Worker health is a serious consideration in all mining operations. Consequently,
the real environmental problem is not so much the rapid depletion of scarce
non-renewal resources (with the exception of oil), as the degradation of air,
water, and soil quality, biological diversity or human health and well-being. It
is worth noting here that an appreciable amount of mining and ore processing
is carried out in developing regions, where environmental monitoring and
protection are at their weakest.

Air pollution

Global statistics on pollutants by source are scanty. One conservative estimate
(UNIDO, 1990) is that industrial operations as a whole are responsible for about
20 per cent of the total air pollution. Furthermore, many manufacturing
industries consume large amounts of electricity and, as such, should bear their
share of the air pollution involved in electricity generation. This share obviously
depends on industry's share of the total power generated and the source of
energy. As we have already seen, industry accounts for 50 per cent or more
of total energy consumption in the former USSR, Eastern Europe, China and
India (Figure 6). Unfortunately, these are the countries where coal, a more
polluting source of energy than petroleum or natural gas, is the main fuel used
in power generation (Figure 7).

In western industrialized countries, the last two decades have seen a marked
drop in the absolute quantities and the percentage share of almost all air
pollutants produced by industry. Figure 9 shows the percentage share of
industry in the USA of the total emission of air pollutants. While industry
remains the main source of particulates and volatile organic compounds, it has
managed to reduce emissions of other gases appreciably over time.

Information on industry’s share of air pollution in developing countries is
also scarce. As an example, a recent report on the state of the environment in
Asia and the Pacific (UN ESCAP, 1990) gives the estimated share of industry
in Thailand of the total emissions from combustion sources (Figure 10).

In Eastern Europe and China - and in spite of growing concern and remedial
actions in these countries over the last few years - industrial air pollution has
reached very high levels. For example, heavy industry is the second largest
source of sulphur dioxide in Czechoslovakia (ERL, 1990). In Bulgaria, the
‘Kremikovtsi’ metallurgical plant outside Sofia is the biggest single polluter in
the country. The Government has announced plans to close the plant, clean
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Figure 9: Percentage share of industry in nationwide
air pollution in the USA, 1970-86.
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Figure 10: Industry's share of total emissions from
combustion sources in Thailand, 1982.
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it up, and switch it to natural gas as a power source. In Poland, the ‘Nova Huta’
steel works outside Kracow have become notorious as a symbol of industrial
pollution. The Benxi and Shenyang area in northeastern Liaoning Province has
the most polluted air in China. It has long been a centre of heavy industry using
coal-fired furnaces in smelters and for power generation, and in this region total
suspended particulate concentrations and sulphur dioxide levels are among the
highest in the world.
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A recent World Bank study of market demand for commercial energy in eight
developing countries (Brazil, China, India, Indonesia, Malaysia, Pakistan,
Philippines and Thailand) (Imran and Barnes) forecasts that industry will
remain the largest energy consumer and that by the year 2010 (Figure 11) will
have increased its share to nearly 56 per cent. One study estimates that
opportunities for energy conservation in the industrial sector in developing
countries may be between 10 and 30 per cent. For example, energy
consumption per unit product in the Indian iron and steel industry could be
reduced by 12 per cent if capacity utilization were to increase by 10 per cent
(Touche Ross, 1991). Subsidizing industrial energy to promote industrialization
in developing regions has not encouraged energy conservation in those regions.
A study in Thailand (Jasiewicz, 1990) has shown that good house-keeping
alone could lead to a 12 per cent improvement in energy efficiency, while
process improvement would lead to a further 16 per cent improvement.
Another study in Egypt (El-Hinnawi, 1990) concludes that these measures
could lead to 20 per cent reduction in industrial energy consumption. Some
potential targets for reducing energy use in industry are in energy-intensive
industries (steel, pulp and paper, petrochemicals) which account for more than
60 per cent of industrial energy consumption.

Industrial activities contribute to the environmental damage caused by acid
deposition of sulphates and nitrates, a problem that has reached serious
proportions in developed regions as well as in some developing regions (e.g.
large parts of Eastern China). In addition, industry is the main source of highly
toxic heavy metals (arsenic, cadmium, mercury and lead) emitted as particulates
(see also Chapters 1 and10).

Figure 11: Market demand for commercial energy in eight developing countries: Brazil,
China, India, Indonesia, Malaysia, Pakistan, Philippines and Thailand, 1988 and 2010.
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Water pollution

Industry is both a consumer of water and a generator of waste water that is
polluted in one way or another. Figures 12 and 13 show the relative share of
industry in water withdrawals and discharges in different regions of the world.
As expected, agriculture is responsible for the bulk of water withdrawals in all
regions, except in Europe where industry’s share is 60 per cent more than that
of agriculture. Waste water generated by industry exceeds that from domestic
sources almost everywhere, being considerably larger in highly-industrialized
regions (North America, Europe and the former USSR).

Unlike domestic waste waters which contain more or less the same
contaminants wherever they occur, industrial waste water varies considerably
in the type of contaminants it contains. Broadly speaking, these contaminants
are either floating, suspended or dissolved matter. Another source of water
pollution, for which industry is responsible to some extent, is thermal pollution
due to the large quantities of water used for cooling reaction vessels in a variety
of industrial processes. However, electric power generation is the main source
of thermal pollution world-wide.

Although it is quite difficult to estimate exactly the share of industry in overall
water pollution, a surprisingly small number of industries account for the major
share of pollution. As an example for developed regions, the USA EPA figures
for 1987 (Table 4) show that only three industries (industrial chemicals,
primary metals and pulp and paper products) account for more than 80 per cent
of the total discharge to water. In developing countries - as might be expected
- the contribution of individual industries is very varied, reflecting the structural
differences discussed earlier. Table 5 is an example of the volume and
characteristics of industrial effluents in an industrial region in Egypt. In this
case, only 57 industrial plants out of more than one thousand constituted the
main sources of water pollution (Hamza, 1983).

Stratospheric ozone layer depletion

Industrial operations contribute to the destruction of the stratospheric ozone
layer. Such operations include refrigeration, foam production and the use of
industrial solvents.

Refrigeration systems are common in industrial plants, particularly in the
chemical, petrochemical and pharmaceutical industries; the oil and gas
industries; and the metallurgical industries. Refrigeration, air conditioning and
heat pump installations were estimated to represent approximately 25 per cent
of global consumption of controlled CFCs (UNEP, 1989). The controlled
refrigerants used in industrial refrigeration (some 3,500 tonnes per annum
globally) account for approximately 25 per cent of global consumption in
refrigeration. Their impact is considered negligible compared with domestic use.

The foam industry used approximately 267,000 tonnes of CFCs world-wide
in 1986, representing 25-30 per cent of the total global use of controlled CFCs.
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Percentage

Volume of waste water (km3/yr)

Figure 12: Percentage annual water withdrawals for domestic, industrial
and agricultural uses, by region, 1987.
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Figure 13: Annual volume of waste water generated by domestic,
industrial and agricultural users, by region, 1987.
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Table 4: Amount of all categories of chemical releases, and percentage going to water, by
type of industry for the ten industries ranked highest for releases, 1987-89.

Total release

1987 1988 1989

10%bs % 10%bs % 10°bs %

Industrial chemicals 2,742,360 53.6 2,487,884 52.1 2,103,088 49.6

Primary metals {iron, 722,938 14.1 668,185 14.0 614,572 145
steel and non-ferrous)

Paper and paper 343,994 6.7 315,678 6.6 315,325 7.4
products

Transport equipment 244,522 48 235,126 49 219,814 5.2
Rubber and plastic 179,452 35 191,726 4.0 187,185 4.4
products

Metal products 143,787 2.8 148,108 3.1 143,136 3.4
{fabricated metals)

Efectrical machinery 132,767 2.6 127,466 2.7 104,887 25
Petroleum refining 130,795 2.6 119,714 2.5 116,561 2.7
Printing and publishing 63,538 1.2 64,601 1.4 57,254 1.3
Professionat and 61,458 1.2 58,857 1.2 53,440 1.3
scientific equipment

Total release 5,114,271 100 4,777,560 100 4,242,270 100
{all industries)

Note: Transfers not included.
Source: Data released by the USA EPA, Office of Toxic Substances, May 1991.

The gases are mainly used as blowing agents in foam manufacturing because
of their suitable boiling points, vapour pressures and low thermal conductivity.

The use of CFCs as solvents represents approximately 16 per cent of global
consumption of controlled CFCs. Their use is mainly in the microelectronics
industry. A large variety of non-HCFC alternatives exists, covering both product
and process substitutes.

Solid wastes

The subject of solid wastes from various sources, and hazardous wastes in
particular, is dealt with in Chapter 10. Data on industrial solid wastes world-
wide is scanty and difficult to use as a basis for comparative studies due to
variations in the definitions of wastes in different countries. Most available data
are for OECD countries. Table 6 shows the contribution of municipal and
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Discharge to water

1987 1988 1989
16Pbs % 16Ibs % 1PIbs %
291,735 71 231,252 75 110,432 58 Industrial chemicals
30,671 75 20,738 6.7 19,741 10.4 Primary metals (iron,
steel and non-ferrous)
63,653 155 40,323 13.0 44,072 23 Paper and paper
. products
591 0.1 467 0.1 168 0.1 Transport equipment
407 0.1 636 0.2 702 0.4 Rubber and plastic
products
3,107 0.8 1,759 0.6 510 0.3  Metat products
{fabricated metals)
1,153 0.3 805 0.3 698 0.4 Electrical machinery
5,605 1.4 3,922 1.3 5,361 2.8  Petroleum refining
4 - 32 - 5 - Printing and publishing
468 0.1 691 0.2 423 0.2  Professional and
scientific equipment
411,414 100 309,506 100 188,994 100 Total release

(all industries)

industrial sources of solid wastes in a number of selected countries. Generally
speaking, in those countries where there are major mining operations, mining
is by far the main source of solid wastes, while manufacturing industry wastes
are less than mining or agricultural wastes and greater than municipal wastes.

Industrial solid waste is very heterogeneous and thus poses serious problems
in disposal and management in general. With developments in the chemical
industry and the proliferation of chemical products, hazardous wastes have
come to represent an increasing proportion of industrial wastes. Table 7,
covering more countries, highlights the quantities of industrial waste classified
as ‘hazardous and special’. This shows extremely wide variations which are
obviously due to widely differing regulatory definitions of wastes. The
percentage of wastes classified as hazardous ranges from 41 per cent in the USA
and 33.5 per cent in Hungary to around 6 per cent in France and the
Netherlands, 3 per cent in the Republic of Korea and the United Kingdom, and
0.3 per cent in Japan and Italy.
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Table 5: Estimated waste loads of pollution-contributing industries in
Alexandria Metropolitan Area, Egypt, 1982.

(Kg/day)

Industry Number Discharge Flow ML/d BOD

of plants
Pulp and paper 2 S 93.0 83462
Paper conversion 3 L,S,D 5.0 3679
Textiles 13 L,SD 37.0 19895
Dyes 1 S 4 983
Fertilizers 1 S 30 252
Steel 1 Se 13 520
Qil and soap 8 Se.C 325 30935
Tyres 1 Se 4.3 504
Refineries 2 S.L 230 12615
Chemicals (inorganic) 1 S 35 10850
Tanneries 6 S 1.6 2688
Power 2 C 324 7662
Matches 2 L 1.1 496
Electronics 1 D 0.5 138
Refractories 1 D 0.5 147
Plastics 1 D 25 788
Bottling 2 Se 1.9 484
Canning 2 D 4 3000
Dairy 1 D 0.8 1240
Yeast and starch 3 Se.l 3.2 2440
Brewery 1 Se 1.2 386
Poultry 1 D 0.5 429
Pharmaceuticals 1 Se 0.9 576
Total 57 828.0 184235
BOD = Biological Oxygen Demand VR= Volatile Residues S = Sea
COD = Chemical Oxygen Demand P = Phenols Se = Sewer
0&G = 0Oil and Gas N = Aqueous Ammonia C = Canals
SR = Suspended Residue L = Lake D = Drain

Source: UNEP, Industry and Environment, Special Issue No.4, 1983.

As mentioned earlier, these figures highlight the confusion caused by
different definitions of wastes. The data available seem to indicate that industry
is the main source of hazardous waste. In the United States, 85 per cent of
hazardous waste is accounted for by manufacturing industry (Piaseck and
Gravarder, 1985).

In the developing countries, the trends already noted towards expansion in
chemical industries will pose an increasingly serious threat to the environment
and human life unless adequate measures are taken to establish a minimum
level of identification, monitoring and control of the toxicity of chemicals,
products and wastes. Furthermore, as some developing countries, particularly
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{Kg/day)
coD 0&G SR VR P N
103356 1817 56069 80635 302 210
7379 1996 7543 7454 43 125
37877 3114 29949 41312 116 123
580 48 366 447 31 25
1392 276 558 1032
1430 170 585 890 8.6 43
61943 9800 44685 51202 6.7 56
1260 286 940 1092 5.4 43
41875 10740 24370 44770 36.6 374
22035 3215 39050 35600 74.1 195
4109 405 13600 11424 43.1 24.3
12022 11248 15606 12987 135 128
862 98 1085 1452 8.2 28.6
269 59 320 356 2.1
297 171 806 716
725 395 713 905 11.3 194
693 89 256 432 6.0 93
4264 177 1137 2258 5.4 3.1
3660 950 2982 6055 25 30
3360 106 1950 2130 8.6 5.1
184 41 160 192 1.6 0.6
583 51 681 693 25 31
936 39 108 475 45 0.7

311591 45330 243519 304509 886 1094

in Southeast Asia and Latin America, establish and expand electronics
industries, new toxic chemicals and materials will be added to those already
handled in traditional industries. The Department of Environment of Malaysia
reported, as far back as 1984, that more than half the toxic and hazardous
wastes generated in the country came from the nascent electronics industry -
an industry that uses a huge variety of toxic chemicals and heavy metals in
vapour deposition, etching and cleaning, and in the production of printed
circuit boards and semiconductors.

This trend is a cause for concern about our ability to monitor and control
the toxicity of these new substances and products in a systematic way. For
many years, UNEP has been compiling a register of potentially-toxic chemicals
(IRPTC) which now lists some 8,000 substances. Other UN organizations and
regional bodies have also been active in this field (see Chapter 10 for more
details). The US EPA lists some 500 substances as hazardous and the EEC a mere
30 items (OECD, 1991a).In 1987, the US EPA started a programme of reporting
on 328 chemicals and chemical categories by manufacturing establishments
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Table 6: Amounts of municipal, industrial and nuclear waste generated in selected
countries, late 1980s.

Municipal waste per Industrial waste Nuclear wastea per total
capita per GDP primary requirements
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Source: OECD (1991b).

Amounts of waste generated, late 1980s

Municipal waste Industrial waste

Total per capita Total

(1000 tonnes) (kg/cap.) (1000 tonnes}
Canada 16400 632 61000
USA 208800 864 760000
Japan 48300 394 312300
Australia 10000 681 20000
New Zealand 2110 662 300
Austria 1730 228 13260
Belgium 3080 313 8000
Denmark 2400 469 2400
Finland 3000 608 12700
France 17000 304 50000
West Germany 20230 331 61400
Greece 3150 314 4300
Ireland 1100 311 1580
Italy 17300 301 43700
Netherlands 6900 467 6690
Norway 2000 475 2190
Portugal 2350 231 6620
Spain 12550 322 5110
Sweden 2650 317 4000
Switzerland 2850 427 -
UK 17700¢ 353¢ 50000
OECD 420000 513 1430000

Notes: a) Amounts of spent fuel expressed in tonnes of heavy metal. b) Tonnes of heavy metal per unit of total primary energy
Source: OECD (1991b).
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Chemicals

One particular aspect of modern industry that has had a profound
impact on the issue of waste management is the proliferation of chemical
products and inputs. In 1982, it was estimated that there were 60,000
chemical substances on the market, and that the production of synthetic
materials had increased by a factor of 350 since 1940 (Holdgate, Kassas
and White, 1982). This trend has continued, and in 1991 it was
estimated that some 100,000 chemical substances were on the market,
and that about 1,000 new substances were becoming available every
year. Available testing facilities world-wide can only test 500 substances
each year, and at great cost. The United States and Europe each produce
over $US200 billion worth of chemical products. If present trends
continue, in fifteen years' time, half the chemical products in use will
have appeared since this report was written (OECD, 1991a).

Industrial waste Nuclear waste
per unit of GDP of which Hazardous Total® per unit of energy®
waste
(t/108 SUS) (1000 tonnes) (tonnes HM) t/MTOE
155 3300 1300 5.2
186 275000 1900 1.0
235 - 770 1.9
146 300 - -
15 60
211 200 - -
104 920 122 2.7
41 90 - -
221 270 77 2.6
89 3000 950 45
95 6000 360 1.3
123 423 - -
87 20
94 3800 - -
50 1500 15 0.2
35 200 - -
292 170 - -
27 1710 270 3.2
37 500 240 43
- 400 85 3.0
97 4500 900 4.3
146 303000 6990 1.7

requirements.  c) England and Wales only.
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Table 7: Waste generated in selected countries, 1980-87.

Annual industrial waste generation

Year of estimate Total (10%) Per million SUS  Per unit area
of industrial {t per km?)
GDP(t)
Africa Guinea X X X X
Nigeria X X X X
South Africa X X X X
Zimbabwe X X X X
Americas Brazil X X X X
Canada 1980 61,000 730 6.6
Costa Rica X X X X
Haiti X X X X
Mexico 1986 192 4 0.1
United States 1985 628,000 513 68.5
Venezuela X X X X
Asia Cyprus 1985 56 X 6.0
Hong Kong 1987 6 1 6.1
India X X X X
Israel X X X X
Japan 1985 312,000 573 828.6
Korea, Rep 1981 7,030 274 71.2
Lebanon X X X X
Malaysia X X X X
Singapore X X X X
Europe Austria 1983 13,258 510 160.3
Belgium 1980 8,000 186 243.
Bulgaria X X X X
Czechoslovakia 1982 80,910 X 645.8
Denmark 1985 1,317 95 31.1
Finland 1985 15,000 841 49.2
France 1984 50,000 301 90.9
German Dem Rep X X X X
German Fed Rep 1984 55,932 198 229.0
Greece 1980 3,904 378 29.8
Hungary 1985 21,146 2,509 229.0
Iceland 1985 105 X 1.0
Ireland 1984 1,580 346 229
Italy 1980 35,000 207 119.0
Luxembourg 1985 135 X 52.2
Netherlands 1986 3,942 66 116.2
Norway 1980 2,186 93 7.1
Poland 1985 274,885 X 902.8
Portugal 1980 11,200 1,110 121.8
Romania X X X X
Spain 1986 5,108 60 10.2
Sweden 1980 4,000 102 9.7
Switzerland X X X X
United Kingdom 1984 50,000 327 207.0
Yugoslavia X X X X
USSR 1985 306,311 X 13.8
Oceania Australia 1980 20,000 386 2.6
New Zealand 1982 300 38 1.1

Notes: a Refers to 1983 ¢ Thousand cubic metres per year d Cubic metres per year h Refers to 1985 j Refers to 1984

m Refers to 1980 n Refers to 1986 x Not available t Metric tons km? Square kilometres
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Annual hazardous and special waste generation

Year of estimate Total (10%  Perunitarea  Imports (10%)  Exports (10%)
per year) (t per km?)

X X X 15.0 X

X X X 4.0 X

X X X 0.0 X

X X X 6.9 a X

X X X 40.0 X
1980 3,290 04 130.0 65.0

X X X X X

X X X 45 X

X X X 7.0 X
1985 265,000 28.9 453 203.4

X X X 2.0 X

X X X X X

X X X X X
1980 35,722 12.0 X X

X 30 1.5 X X
1986 666 1.8 30 a X
1981 180 1.8 X X

X X X 2.4 X
1985 419 ¢ 13 d X X

X X X X X
1983 200 2.4 0.3 34
1980 915 27.9 914.1 h 13.2

X X X X X

X X X X X
1985 125 3.0 X 200 a
1985 124 0.4 X 28 a
1984 2,000 3.6 95.9 25.0 h

X X X 814.3 X
1985 5,000 20.5 75.0 h 1,695.6 h

X X X X X
1984 7,081 76.7 1.5 X

X X X 28.6 X
1984 20 0.3 X 20.0 j
1980 2,000 6.8 X 22.8
1985 4 1.5 X 40 a
1986 1,500 44.2 320.0 a 250.0 a
1980 120 0.4 X 0.3

X X X X 1.4
1986 1,049 11.4 X X

X X X 40 a X
1987 1,708 34 X 2.6
1980 500 1.2 X 150 m
1987 120 3.0 7.1 68.0 n
1986 3,900 16.1 82.5 X

X X X 2.4 X

X X X X X
1980 300 0.0 X 0.7 a
1982 45 0.2 X 0.1

Source: WRI, World Resources 1990/91.
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The Toxics Release Inventory (TRI) of the United States

The Emergency Planning and Community Right-to-Know Act of 1986,
usually referred to as Title III of the Superfund Amendments and
Reauthorization Act (SARA) provides for the collection and public release
of information on the presence and release of hazardous or toxic chemicals
nationwide. It calls upon the EPA to establish a Toxics Release Inventory
(TRI). Starting in 1987, data were compiled on the release of more than 200
chemicals and 20 chemical categories into the air, water or soils by
manufacturing facilities with ten or more employees, manufacturing or
processing more than 75,000 pounds of any of the reportable chemicals, or
using more than 10,000 pounds of any of them. The threshold for chemicals
manufactured or processed was later reduced twice, first to 50,000 pounds
and later on to 25,000 pounds. Several chemicals have also been deleted
from the list because they do not meet EPA’s toxicity criteria to warrant
further reporting. Nine new chemicals were added for 1990 reporting and
seven CFCs and halons for 1991 reports. It should be noted that:

* The data do not cover other sources of releases.
* Releases are not exposures of the public to those releases.

- The Toxics Release Inventory Programme (TRI) (Box 3). The toxicity of these
substances and the threats they pose vary within very wide limits. Some are
lethal, some are highly toxic and some insignificantly toxic. Consequently,
minute releases of the first are far more harmful than the discharge of fairly
large quantities of the last. On the other hand, large releases of relatively non-
toxic chemicals could be more serious than low volume releases of highly toxic
chemicals under certain circumstances. Mention should be made here of the
considerable advances achieved during the past two decades in defining the
environmental toxicity of chemicals and in developing effective detection
techniques, both of which are necessary for any system of pre-marketing testing
and risk assessment (Chapter 10).

As might be expected, the chemical industry accounts for more than half the
total releases. Together with the primary metals production and paper and
paper products sectors, they account for almost three-quarters of all releases
(Table 4). Figure 14 shows the percentage releases and transfers to various
destinations in the USA.

The environmental impacts of new technologies

Within the scope of manufacturing industry, the more prominent new
technologies are microelectronics, composite materials and biotechnology. The
widespread application of computer-based technologies has produced substantial
environmental benefits in industrial practices (e.g. computer-aided design and
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Figure 14: Total release and transfer of TRI (Toxics Release Inventory) chemicals in the

USA, 1987-89.

1987 1988 1989
Totals 7.015 billion Ibs 6.436 billion Ibs 5.740 billion Ibs
Air 37.7% 40.4% 42.4%
Water 5.9% 4.8% 3.3%
Land 10.5% 8.3% 7.8%
Underground injection 18.8% 20.7% 20.6%
POTW 8.9% 8.9% 9.7%
Off-site 18.3% 16.9% 16.3%
POTW = Public-Owned Treatment Works
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manufacturing (CAD/CAM), while improved maintenance practices and
process design have resulted in savings in material and energy inputs and
reduced wastes. On the debit side, the manufacture of microelectronics
components involves the use of highly toxic substances. To this may be added
the fact that - unlike earlier predictions of a ‘paperless society’ - the consumption
of paper has increased markedly with the introduction of computers in the
work-place. The composite materials, although offering considerable advantages
in weight-saving and strength, are inconvenient to handle as waste. They are
heterogeneous in composition and not degradable. Perhaps the greatest threats
come from modern biotechnology based on recombinant DNA techniques
which are finding applications in many sectors other than industrial production.
As far as industry is concerned, the applications are basically in processes using
micro-organisms to produce a product (such as feedstock, food, pharmaceuticals
or chemicals) in a reactor. As such, the situation is basically different from other
less contained applications or uses of recombinant DNA techniques (e.g. in
agriculture). The technology poses no direct threat to the environment other
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than that to the work force involved in the production and handling of products,
the risks of accidents (minor or major) or those inherent in the product itself.
With proper technology assessment, and the in-depth consideration of
environmental impacts, the adverse effects of introducing new technologies
would be greatly reduced or avoided altogether (UNEP, 1991c¢).

Industrial accidents

The subject of the environmental impacts of some industrial accidents is dealt
with in Chapter 9.

Social impacts of industrialization

It is generally recognized that industrialization is a major factor in economic
development and in improving living conditions and standards. Industry offers
employment opportunities, and produces a wide range of intermediate goods
and products necessary for other economic sectors and for consumers at large.
Furthermore, it is generally associated in developing countries with improvements
in health standards, mortality rates and health conditions, at least at the early
stages of industrialization.

On the other hand, industrialization affects the environment in three ways:
by the release of emissions, effluents and wastes that pollute; in the proliferation
of products that replace environmentally-sound traditional products; and by
the destruction and transformation of the natural resource base to obtain raw
materials. This last aspect of interaction creates serious social tensions in many
countries (OECD, 1985b). The manner in which the natural resource base has
been exploited in the least developed countries could - in some cases - intensify
poverty and unemployment, by increasing the rates of deforestation,
desertification, and soil erosion and thus reducing productivity. The reason is
that the majority of people in these countries live in a biomass-based subsistence
economy. Their fundamental needs are for food, fuel and shelter; and most of
the raw materials used in their crafts are derived from one biomass source or
another. Industry depletes the stock of biomass through its increasing demand
for the biomass resources themselves. Nearly half the industrial output in
developing countries is biomass-based (e.g. sugar, rubber, jute, textiles and
processed food).

Furthermore, in developing countries industrialization has largely gone
hand in hand with urbanization, since the concentration of population and
economic activity in metropolitan areas usually stimulates faster economic
growth. This trend is self-sustaining for a few decades because the concentration
of economic activity and population is a powerful attraction for new investments
and more people. However, in the long run this results in massive internal
migrations from rural areas to the fast-expanding urban centres - a movement
that such centres are ill-prepared to cope with in terms of providing the
minimum infrastructural facilities needed, or in generating employment
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opportunities. The final result is a slowing down of economic development,
increased social tensions, health problems and degradation of the urban
environment. Apart from the pollution caused by the slum areas that
mushroom around the metropolitan centres, the concentration of industry
results in high concentrations of harmful emissions and toxic wastes. This is
further aggravated by the spread of highly polluting cottage and small-scale
industries within the densely-populated areas.

Government policies play a crucial role in the speed with which
industrialization fuels urbanization. The availability of energy,
transport and communication facilities, and public services, as well
as the scale of bureaucratic intervention in the conduct of industrial
operations, are all important factors in the siting of industry. It is
only in the case of resource-based industries such as mining, quarrying
or agro-industrial complexes that industrialization is not closely
linked with urbanization. Another major influence has been that of the
transnational corporations (TNCs) and their affiliates in the developing
countries. Without belittling the political and economic factors, both on the side
of the government and the TNC, industrial plants set up by TNCs have been,
more often than not, enclaves rather isolated from their surroundings.

Although the last two decades have witnessed several examples of attempts
at luring industry away from urban centres in developing countries, the main
problem has been the high costinvolved in providing the necessary infrastructural
facilities needed for industrial operations. In Southeast Asia, where industry has
been growing rapidly for the last two decades, Greater Bangkok is home for one-
quarter of all the factories registered with the Industrial Works Department. In
Indonesia, East Java, with an area of 48,000 square kilometres and a
population of more than 30 million, had 425,036 registered industrial firms
in 1986, of which 418,078 were small-scale industries (UN ESCAP, 1990).
However, as industrialization takes root and industrial production becomes
more specialized, industrial facilities become more widespread geographically.
This will be an important factor in all future attempts at reducing industrial
pollution in developing countries. While large-scale and some medium-scale
industries could undertake pollution reduction measures, small-scale industries
in developing countries, and even in some developed countries, generally have
neither the knowledge base nor the funds to undertake such measures.

Working environment and human health

The impacts of industrial development on human health and well-being are
dealt with in Chapters 10 and 18. Suffice it to state here that with the decline
of the older industrial diseases of the last century, the development of new
technologies and new materials, and advances in medical science and practice,
new diseases that were unknown a century ago have now emerged.

During this century, the focus has widened from the identification of
industrial diseases to the broader concept of occupational health, defined by ILO

353



THE WORLD ENVIRONMENT 1972-1992

and WHO in 1950 as ‘the promotion and maintenance of the highest degree
of physical, mental and social well-being of workers in all occupations’. Adverse
health effects result from exposure to heat, pressure, electromagnetic radiation,
noise, vibration and particularly chemicals. While diseases can be related to
several causes, distinction needs to be made between occupational diseases and
those relating to the work environment itself. The latter can be an important
factor in causing or aggravating some common diseases such as hypertension,
locomotor diseases and stress-related health problems.

In 1976, the ‘International Programme for the Improvement of Working
Conditions and Environment’ (PIACT) was launched. In 1982 a review of the
results of PIACT in its first five years was carried out and the results were
discussed at the ILO Conference of 1984. The last decade has also witnessed
closer co-operation between UNEP, ILO and WHO in the ‘International
Programme on Chemical Safety’ (IPCS) (Chapter 10). The first Thematic Joint
Programming Meeting on the Working Environment convened by UNEP was
held in 1979,

Responses to environmental impacts
of industrial development

Broadly speaking, responses to the concerns raised by the harmful impacts of
industrial development have been at a number of different levels, technological,
regulatory, economic and social, and these have interacted vigorously over the
last two decades.

Public pressure has prompted governments to intervene in different
ways to curb the adverse impacts of industrialization on the
environment. Government regulations, and sometimes public pressure,
have moved industrial enterprises to pay increasing attention to
environmental concerns. Scientific research, in its turn, has clarified
or revealed the causes and extent of environmental degradation caused
by industry. Technological developments have pointed the way to means of
eliminating or reducing undesirable impacts. Funding for such research and
technological developments has been provided by both governments and
enterprises.

These complex interactions have had their successes and failures. The result
has generally been a reduction, particularly in developed countries, of the
discharge of pollutants, savings in energy and material consumption, and the
identification of new concerns hitherto unsuspected or, at best, ambiguous. All
this stems from a growing understanding of the multi-faceted manner in which
industrial development interacts with the environment. Furthermore, there is
now a general appreciation that most technologies go through a life cycle
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during which unsuspected adverse impacts on the environment gradually
become clearer, and the need for more environmentally-sound technological
alternatives becomes a necessity. However, by the time the dangers are
scientifically proven beyond reasonable doubt, and alternatives are developed,
the social and economic cost of changing to new processes or new products
is substantial, if not downright prohibitive.

Chapter 20 deals with the development of tools in the natural and social
sciences for understanding, monitoring and managing the complex processes
shaping the environment, and the impacts on it of human activities. Chapters
22 and 23 trace the evolution of environmental policies and institutions at the
national, regional and international levels, as well as the instruments of social
control introduced to protect the environment and harmonize development
activities with environmental considerations. Here, we restrict ourselves to the
specific actions in the industrial sector and the extent of their success, or
otherwise, in maintaining a healthy environment.

Technological developments

As the full impacts of industrial activities on the environment have gradually
revealed themselves, technological responses have been moving steadily from
a rather fragmented approach tackling particular issues (emissions, discharges,
resource conservation) to a more holistic approach that encompasses the whole
sequence of industrial operations, as well as the total life cycle of industrial
products (the ‘cradle to grave' concept).

Dealing with discharges

Dilution has long been the usual method of dealing with polluting discharges:
high chimneys to disperse smoke and emissions; long outfalls to secure dispersal
of effluent discharges in large water bodies (e.g. lakes, the open sea), and
preferential discharge to fast-flowing rivers and running streams. During the
seventies and early eighties - as the extent of harm caused by such practices
began to show up - emphasis on minimizing the discharges of harmful
emissions, effluents and wastes has mainly been by the so-called ‘end-of-pipe’
approach. Here, the by-products are treated so as to extract or neutralize their
harmful ingredients before discharge into the environment, rather than
modifying the production processes or products themselves to reduce the
production of pollutants. Such solutions are essentially ‘add-ons’ to the
production process. This has gone on side by side with the much older practice
of collecting discarded materials and products and feeding them back, in one
form or another, into the production process.

Apart from its economic benefits, recycling also has environmental benefits:
savings in virgin raw materials, reduced energy and water consumption, and
a reduction in air and water pollution and mining wastes. Table 8 gives
estimates of the substantial benefits resulting from recycling (UNEP, 1991b).
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Table 8: Potential savings in recycling.

Potential saving (%)

Aluminium Steel Paper Glass
Energy used 90-97 47-74 2374 432
Water used - 40 58 50
Air pollution emissions 95 85 74 20
Water pollution discharges 97 76 35 -
Mining wastes - 97 - 80

Source: UNEP, Environmental Data Report, 3rd Edition, 1991.

During the past two decades, many countries have shown a significant increase
in their waste paper recovery rates. The amount of aluminium recycled, as a
percentage of consumption, has also increased world-wide (Figure 15). Steel
recycling occurs partially ‘in-house’ as process scrap is recycled. A good deal
of scrapped steel products (cars, consumer durables etc.) are reclaimed, sorted
out and recycled. Figure 16 shows the trend in steel recycling over the period
1976-88 and indicates that the percentage of recycled steel has not changed
much in most countries.

In 1985, the European Community issued Directive 85/339, promoting the
recycling of beverage containers and the development of new containers that
would reduce raw material and energy consumption. A second directive,
currently under discussion, deals with all kinds of packages. In April 1991,
Germany ratified a new packaging law based on the principle that those who
use packaging (producers and distributors) should be responsible for taking it
back and recycling certain percentages of it. Implementation began in
December 1991, with full implementation scheduled for January 1993. The
Netherlands has adopted an alternative approach to regulation based on co-
operation between business and government, and a packaging covenant was
signed on 6 June 1991 with the goal that no packaging is to go to landfills by
the year 2000. Other EC, North American and OECD countries, and even some
developing countries are following suit. Such actions have prompted significant
changes in the sizes, designs and materials of packaging used for a variety of
goods and consumer products (Lund University/UNEP, 1991; OECD Waste
Management Policy Group, 1991; Fishbein, 1991).

The percentage of plastics in solid wastes has been increasing steadily, and
solid wastes containing non-biodegradable plastics often cause damage to, and
difficulties in operating, municipal solid waste incinerators. The plastics content
in solid waste is expected to reach 10 per cent in the USA by the year 2000,
thus making it a candidate for recycling. However, plastic wastes are highly
heterogeneous and difficult to identify for sorting purposes. Some have been
successfully recycled and attempts continue to recycle others. More recently,
some car manufacturers using large quantities of plastics in their products have
adopted the practice of labelling the plastic parts, thus facilitating the process
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Figure 15: Trends in world consumption and recycling of aluminium.
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Figure 16: Trends in steel recycling in relation to consumption in selected countries.
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of sorting them for recycling. BMW claims that 80 per cent of the 20,000 parts
in its cars are recyclable, and that the company aims to produce a car that is
100 per cent recyclable. Volkswagen claim that they can strip down a car in

20 minutes,
of charge.

and that they will take back and recycle their latest Golf model free

From treatment of discharges to cleaner production

Attempts at pollution control and prevention have continued to intensify in

scope and depth throughout the last two decades. The major industrialized
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countries, east and west, were reported in the seventies to be spending billions
of dollars on the control of industrial pollution (Holdgate et al., 1982). By the
early eighties there were several noteworthy examples of considerable reductions
in polluting discharges, combined with savings in the consumption of raw
materials and energy, particularly in the chemical, petroleum, pulp and paper,
iron and steel and other metal industries.

During the latter half of the seventies, the concept of ‘low and non-waste
technologies’ (LNWT) emerged, and one of the first meetings on the subject was
organized by the EEC in 1976. The emphasis then was on the development and
promotion of technologies that produce less harmful discharges, or none at all.
Compendia of such technologies were being published as early as 1978.

Data on the cost of pollution control in industry are limited and cover mainly
the industrialized countries. In Europe, for example, it is reported (UNIDO,
1990) that the share of investment in industrial pollution control in the Federal
Republic of Germany between 1971 and 1977 was more than 5 per cent of total
industrial investment. According to the Ministry of International Trade and
Industry, in Japan the ratio was as high as 10.6 per centin 1973, rising to 17.1
per cent in 1975, under the influence of newly promulgated and stringent
legislation, before dropping to 5 per cent in the early eighties (OECD, 1985a).
In the USA. the ratio was 5.8 per cent in 1975. Figure 17 gives some
information on private (industrial) pollution control expenditure in some
industrialized countries over the period 1972-86. This expenditure has varied
between 0.8 and 1.7 per cent of GNP (OECD, 1990). On average, countries with
the most stringent environmental programmes spend about 1.5 per cent of their
GNP. Data from the USA and Germany indicate that the manufacturing sector
accounts for about 25 per cent of the total expenditure, or about 0.4 per cent
of GNP. UNIDO expects that the new approach, based on changing processes
and products rather than abatement, and emphasizing ambient rather than
discharge standards, would result in reasonable spending on pollutant
reductions in developing countries (UNIDO, 1991). A small number of
industrial sectors account for a large proportion of expenditure. These are
chemicals, metal products and machinery. In Sweden and Finland, paper and
printing stand out, as do wood products and non-ferrous metals in Norway, and
petrochemicals in Japan (OECD, 1990). In general, the operating costs of
pollution abatement are much higher than the capital costs (almost five times
as much in the USA) (Figure 18).

Information on the split of this expenditure between the ‘end-of-pipe’
approach and recourse to less polluting technologies is difficult to come by.
Unfortunately, available data do not cover many parts of the world. The most
comprehensive data available are from the USA. It was reported (OECD, 198 5a)
that over the period 1973-80 the USA invested some 20 per cent of the total
expenditure on air and water pollution abatement on changes in production
processes. A detailed breakdown of expenditure (Bureau of the Census, 1987)
shows that the fabricated metal and transport equipment industries top the list
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Figure 17: Private investment expenditure on pollution control, at 1980 prices! and
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Figure 18: Capital expenditure and operating costs of pollution
abatement measures, by source of pollution in the USA, 1985 and 1988.
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of percentage expenditure on new processes. In France, the penetration of
‘clean’ technologies was considered to be small, while in Denmark about one-
third of the firms adopted new production processes for pollution abatement
between 1975 and 1980 (OECD, 1985a). Table 9 provides some interesting
comparisons of the cost of pollution control and that of pollution damage for
three cases in Japan.

As more and more attention was focused on the development of ‘clean’
technologies - and as their economic and risk reduction benefits were
demonstrated - the concept of ‘cleaner production’ finally emerged. The
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The issue - transport, environment
and development

Transport services play a major role in trade and in the national economy, but
most of all in the everyday lives of people. They are essential to a modern society
and people expect that they will be there when required and that they will
function properly. even though they know that transport imposes a substantial
cost burden on the community. However, it is not only a question of cost:
transport also has significant effects on the quality of the environment and has
both direct and indirect health impacts, causing millions of deaths and injuries
each year in car accidents alone (Table 1}). These side effects result in enormous
real costs to society which so far have been virtually ignored in economic and
development planning. Not only s it necessary to integrate the transport sector
into all aspects of planning, but it is also necessary for the transport sector to
accept liability for these environmental and health costs.

Table 1: Selected environmental effects of principal transport modes.

Principal transport Air Water resources Land resources

modes

Land taken for
infrastructures;

Marine and inland
water transport.

Discharge of ballast
water, oil spills, etc.

Modification of water
systems during port
construction and
canal cutting and
dredging.

dereliction of
obsolete port
facilities and

canals.

Rail transport

Land taken for
rights of way and
terminals; dereliction
of obsolete facilities.

Road transport

Air pollution (CO, HC,
NO,, particulates
and fuel additives
such as lead). Global

pollution {CO,, CFCs).

Pollution of surface
water and ground-
water by surface
run-off; modification
of water systems
by road building.

Land taken for
infrastructures;
extraction of road
building materials.

Air transport

Air pollution

Modification of water
tables, river courses
and field drainage in
airport construction.

Land taken for
infrastructures;
dereliction of
obsolete facilities.

Source: Based on OECD (1991).
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TRANSPORT

the best means of creating an awareness of what individuals can do to improve
the relationship between their own transport needs and the way these impact
on the environment. Such awareness would include an understanding of the
importance of environmentally-sensitive driving behaviour and on the advantages
of alternative modes of transport.

In order to further develop the proposals made above, there is aneed for closer
international co-operation. Various possibilities for strengthening the institutional
framework should be explored, and the balance between institutional
arrangements for different modes of transport should be examined.
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Table 3: Growth in membership of (A) British and (B) American environmental
organizations, 1970-90.

A: Membership of British organizations (in thousands)

1971 1975 1981 1985 1989 1990
National Trust 278 539 1,047 1,323 1,900 2,000
Royal Society for the 121 274 421 475 680 960
Protection of Birds
Greenpeace 8 50 300 3872
World Wide Fund for Nature 12 60 91 213 231
Royal Society for 64 107 143 166 205 250
Nature Conservation
Friends of the Earth 5 20 30 180 200
Green Party 0.5 4 17 16

Note: (a) 1 March 1991
Sources: Organizations.

B: Membership of American organizations (in thousands)

1970 1975 1980 1985 1990
National Wildlife Federation 2,600 4600 4500 5,800
Greenpeace? 6 80 450 2,000
Sierra Club 114 153 182 363 566
National Audubon Society 105 255 310 425 515
Wilderness Society 66 63 97 363
Environmental Defence Fund 10 40 45 50 150
Natural Resources
Defence Council® 15 35 65 140

Notes: (a) Founded in 1971 (b) Founded in 1970
Sources: Organizations.

There are many kinds of environmental groups. Some are organized locally
to fight local problems such as a threat of pollution or some apparently
inappropriate form of development. Others deal with a special issue, but on a
national scale. Yet others are primarily concerned with the use of the
environment and who should benefit from it. Some have been described as
‘sustainable development’ or ‘appropriate technology’ groups. Women have
played a particularly important part in many of them, and the Chipko
Movement in India is one important example. Throughout the 1970s, local
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actually the natural capital of nations, the foundation of quality of life and
prosperity, and influenced by all the various sectoral activities (WCED. 1987).
Many governments have therefore established new machinery to better co-
ordinate the activity of the sectoral departments. In Norway. the Ministry of
Environment co-ordinates and examines annually the budget proposals for
environmental spending in all ministries. The total governmental spending on
environmental issues is presented as Norway’s ‘Green Budget' to the Parlizment
(Miljoverndepartementet Norway, pers. com., 1992; Norway 1992). In New
Zealand, the Resource Management Act of 1991 integrates resource management
across all sectors except energy production, while in 1986 the Ministry for the
Environment was given a ‘reporting function” which requires a report from the
Ministry to accompany any proposal with significant environmental implications
submitted to Cabinet or its Committees (MfE, 1987). In the United Kingdom,
the Prime Minister has assumed chairmanship of a committee to oversee
environmental policies, while the Secretary of State for the Environment
presides over a Standing Committee of Ministers which examines the
implementation of those policies in greater detail. A Minister in each
Department of State has been nominated to have responsibility for considering
the environmental implications of all of that department’s policies and spending
programmes, and for following up the relevant policies set out in a major
government statement in 1990 (UK, 1990). The Netherlands and a number of
other countries are taking a similar line. An unpublished survey of 101
countries by UNEP shows that by 1991/2 nearly all industrialized countries
surveyed had established a ministry or department concerned solely or
principally with environmental protection and natural resource management
(UNEP, 1992).

In many industrialized countries (notably the United States, Australia,
Switzerland, Germany. Canada, and to a lesser extent the United Kingdom,
France, Austria and the Nordic countries), provinces, cantons and states within
national federations, or districts, municipalities or other major local units
within the unitary state, have substantial responsibility for setting goals for
environmental protection, and for enforcing standards and regulations. In a
number of countries there has been a debate about the proper balance between
the central or federal government and the state or provincial administrations.
The broad conclusion seems to be that broad strategy has to be national, but
worked out through a dialogue involving the components of the state, and that
while standards and policies must be applied everywhere, the enforcement
mechanism is often most effectively decentralized. Making this machinery work
means establishing effective consultation within the countries, often down to
local community and village level, and the need to empower local communities
to take more direct care for their own environments is being increasingly
stressed (e.g. IUCN/UNEP/WWF 1991).

In the industrial field, Chambers of Commerce, national business councils
and specialized industrial organizations are playing an increasing part in
environmental policy. Some such organizations are concerned with promoting
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products perceived to be superior in energy use or environmental impact, while
others seek to represent industrial sectors in dialogue with government. In
Canada. for example, the Canadian Manufacturers’ Association has produced
a policy paper which describes sustainable development as both a challenge and
an opportunity for industry, while the Canadian Chamber of Commerce has
established a Task Force for the Environment and machinery designed to
stimulate and guide national industry (Canada, 1991). The need for technological
transformation is appreciated in many countries and within sectors of industry,
and this will be a growth area during the 1990s (Heaton, Repetto and Sobin, 1991).

A dramatic feature of the last 20 years has been the growth in non-
governmental organizations concerned with environmental affairs. For example,
the aggregate membership of the major environmental organizations in the
USA increased from under three million in 1971 to over nine million in 1990.
The figures for the UK are even more startling - a combined membership of
under half a million in 1971 grew to over 3.6 million in 1990 (Chapter 21).
Another recent trend has been the recognition by governments of the need to
involve all these institutions - governmental and non-governmental alike - in
the discussion of national policy. In Canada, round tables that involve
government, industry and the non-governmental environmental movement
have been established at both national and provincial levels (Canada, 1991).
A similar mechanism has been established in Australia for a national study of
ecologically sustainable development. It is widely accepted that discussion
between the governmental sector as the regulator of action and the establisher
of overall policy for the environment, industry as the source of the invention
and technological advance that will be needed in order to maintain quality of
life while minimizing environmental impact and the waste of resources, and the
environmental non-governmental movement with its extensive scientific
knowledge and commitment, and ability to mobilize public opinion, is the best
way of forging an integrated approach to a sustainable future (IUCN/UNEP/
WWEF, 1991).

The former CMEA countries

The evolution of environmental policy, law and institutions in the former Soviet
Union and the countries of Eastern Europe has largely paralleled that described
above for the OECD countries. In both cases policies and legislation have
historically been based on the concept that the environment is a public good,
and that value can only be attributed to objects or commodities produced with
the help of human labour. The approach has therefore been regulatory rather
than market-oriented, and administered by centralized agencies in both East
and West (Jancar, 1987). The trends in the former CMEA countries have also
been similar to those in the OECD for most of the period under review. In 1987,
Jancar referred to ‘similar bottlenecks in environmental administration’ and
suggested that ‘both [East and West] are seeking solutions along somewhat
similar lines'.
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"The trend during the last two decades towards sectional policies that take
account of environmental inputs and constraints, and the growing recognition
of the need for cross-sectoral policies and over-arching legislation, of the
international nature of environmental problems, of the need for better
environmental science and for increased public participation, have all been
evident in the former CMEA countries, as in the OECD. These policies have had
their legislative parallels; for example in the 1977 constitution of the USSR,
which introduced articles devoted to environmental protection, and in the
1976 amendment to the Polish constitution. by which measures aimed at
protecting both the environment and the public’s right to enjoy it in an unspoilt
state were incorporated. During the same period, over-arching laws on resource
use and environmental protection were enacted in East Germany (1970),
Romania (1973), Hungary (1976) and Poland (1980) (Kolbasov, 1990).
Bulgaria had already enacted such legislation in 1967 (IUCN, 1991). The
principal difference between trends in the CMEA and OECD countries is that the
former did not, at least until very recently, share the trends towards the use
of market forces and economic instruments, and the promotion of increased
energy and resource use efficiency, to the same extent as did most of the OECD
countries.

Another difference has been in the effectiveness with which environmental
measures have been implemented, leading Kolbasov to write in 1990, ‘A low
level of implementation in all the socialist countries is causing grave concern’.
One reason given for this is the fragmentation of administrative responsibility
which existed in many of the CMEA countries despite their centralized planning
systems. Table 6 illustrates this fragmentation, which was exacerbated in
countries such as the Soviet Union by a federal system of government (Jancar,
1987). In 1988 the USSR established a State Committee for Environmental
Protection, with the corresponding state committees in the Union and
Autonomous Republics, Territories, regions, districts and cities coming within
its system. However, the fragmentation persisted, with responsibility divided
between this new State Committee and the State Comrnittees for forestry,
hydrometeorology and industrial safety, and the ministries of water supply
construction, geology, fisheries, the interior and public health (Kolbasov,
1990). The drawbacks of such approaches are summarized in a recent report
on the state of the environment in the Czech Republic (Czech Ministry of the
Environment. 1990). In individual industries, for example, the protection of
individual components of the environment was scattered, downgraded and
even suppressed because of the priority of economic interests. National
committees were often unable to reconcile their responsibilities for socio-
economic development with those for environmental protection. Direct investors
at the local level either waited for the allocation of funds from the centre, or
sometimes even diverted those earmarked for environmental protection to the
solution of production problems.
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The massive economic, social and political changes of the last few years in
the countries of the former Soviet Union and Eastern Europe make it rather
more difficult to describe ongoing trends in those countries. Recent re-
evaluation of government institutions and legislative machinery suggest there
could be further, and quite rapid, evolution of environmental law and
institutions in the short and mid terms. There have also been far-rcaching
reviews of the state of the physical environment in several of the former CMEA
countries, for example in Hungary, Czechoslovakia, the Soviet Union (and.
since the establishment of the Commonwealth of Independent States, in Russia)
and Poland. which suggest that a re-appraisal of the mechanisms for
environmental assessment and regulation is taking place in those countries
(c.g. Hinrichsen and Enyedi, 1990; Vavrousek, 1990; Izrael and Rovinsky,
1991; Environmental Resources Lid. 1990; WRI, 1992). The same changes
have resulted in a rapid growth in citizens’ participation and NGO activity in
these countrics. While the 1970s saw a considerable increase in published
material on, and media coverage of, environmental issues in the USSR, for
example, and a corresponding increase in the independence and influence of
environmental experts, direct citizens' input was until recently limited to the
local level of government. Environmental NGOs such as student environmental
groups and nature protection associations existed, but mass citizens' input
tended to be organized from above rather than consisting of a spontancous
grass-roots activity (Jancar, 1987). For example, in Bulgaria, the National
Committee for Nature Protection organized mass participation in environmental
projects and policies as well as public education on environmental issues, as did
trade and professional organizations, The Young Communist League and other,
more specialized, social organizations. In Hungary, East Germany and Yugoslavia
public participation in environmental issues was similarly organized from
above, with the emphasis on public education and voluntary input to
environmental projects rather than critical input to public policy-making
(Enyedi, Gijswijt and Rhode, 1987). In contrast to these ‘politically safe’
movements, independent environmentalism has spearheaded political change
in many Eastern European countries. As early as 1983, the Charter 77
movement in Czechoslovakia published clandestinely a report of the Czechoslovak
Academy of Sciences detailing the extent of the country’s environmental
problems. In September 1980, the Polish Ecological Club - the first independent
environmental group in Eastern Europe - was founded in Krakow (Brown et al.,
1991). At present, independent environmental groups exist in all Eastern
European countries. In 1990 Kolbasov observed that perestroika had brought
about a broader public participation in the monitoring and control of resource
allocation and environmental protection in the CMEA countries. The formation
of a large number of autonomous, grass-roots NGOs involved in monitoring
activities impacting on the environment has led, in his terms, to ‘a particularly
strict public control ... over fulfilment of ecological requirements’ in relation to
industrial, agricultural and municipal projects (Kolbasov, 1990).
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Table 6: I'ragmentation of responsibilities for environmental measures in the former USSR.

USSR State committees

GP GS GKNT GKG GL

Air
Planning X X X X X
Use
Control X
Expertise X

Water
Planning X X X
Use
Control
Expertise X X

Land and soil
Planning X
Use
Control X
Expertise
Underground
Planning X X X
Use
Control
Expertise
Forests
Planning X X
Use
Control
Expertise X X
Protected land
Planning X X X
Use
Control
Expertise
Wildlife and plants
Planning X X
Use
Control X
Expertise X
Human environment
Planning X X X X
Use
Control X X X
Expertise X X X

> >
>

> > XX
> > > X

> >
> >

> > X

X

> > X

> > > X

> >

> XX

GKAP Miu Mz

Branch ministries

X
X X
X
X
X
X X
X
X X
X
X
X X
X
X
X
X
X
X X
X

MG

Descripton of column heads: GP = Gosplan; GS = Gosstroi; GKNT = State Committee on Science
and Technology; GKG = Goskomgidromet; GL = Gosleskhoz; GKAP = State Agro-industrial
Committee; Mlu = Ministry of Justice; MZ = Ministry of Health; MG = Ministry of Geology; MNNP =
Ministry of Qil Refining and Petrochemical Industry; MXM = Ministry of Chemical and Petroleum

Source: Jancar {1987).
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Territorial

and organizations administration

MNNP MXM MEE MCoal MRyb MLDTs MVD MMVKH AN Republic Region local

X X X X X
X X X X
X X X X X
X X X X X X X X X X
X X X X X X X X X
X X X X X X
X X X X X X X X
X X X X X
X X X
X
X X X X
X X X X X X X
X X X X X X X
X X X
X X X X X X X X
X X X X
X X
X X X X
X X X
X X X
X X
X X X
X X X X
X X
X X X X
X X X
X
X X X

Machine Building; MEE = Ministry of Power and Electrification; MCoal = Ministry of Coal; MRyb =
Ministry of Fish Industry; MLDTs = Ministry of Timber, Woodworking and Pulp and Paper Industry;
MVD = Ministry of Internal Affairs MMVKH = Ministry of Land Reclamation and Water Resources;
AN = Academy of Science.
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Trends in developing countries

The data base on national action within the developing world is far less
extensive than for the developed countries. However, as a broad generalization,
the developing world has tended to follow a pattern similar to that of the
developed countries, but with a different range of concerns and on a different
time-scale.

The primary environmental concern in the developing world is obviously the
management of land and fresh waters in order to maintain the production of
food and other essential resources. and the exports which are the mainstay of
these economies (Table 1). Development is clearly essential in order to improve
the quality of life, eliminate poverty and support the infrastructure needed in
order to deliver the health care. education and other institutions essential to
the national future. It is, however, increasingly recognized that development
processes must be based on care for the environment, and this is well illustrated
by the large number of developing countries that have prepared substantial
national conservation strategies (in the form of national environmental plans
for the sustainable use of their resources). Many such countries have also
provided reports on the state of the environment, statements of environmental
policy, and in some cases considerable volumes of statistics (sce Table 3 and
CSE, 1982: NEPA, China, 1990).

It is more convenient to summarize the development of policies, laws and
instruments and institutions within the developing world regionally, because
there are important regional differences, and this is the sequence of the
following paragraphs. However, the overall trend reflects an almost universal
change in expressed attitudes to the environment. from limited concern about
policies for its conservation at the time of the Stockholm Conference to the broad
recognition by 1990 that the conservation of natural resources is an essential
part of development.

Asia-Pacific region

The primary thrust of environmental policy among most of the developing
countries in the region is the maintenance of agricultural and forest productivity.
often in the face of pressures from mounting population growth and a contflict
between the requirement for maximum revenue in the short term and the
protection of the interests of the future. However, a number of countries have
enunciated much broader statements of environmental policy and several are
becoming increasingly preoccupied with managing industrial growth. For
example, the integrated national planning of the economy. including
environmental planning, its development through national land-use planning
and the associated planning of environmental pollution control. have all been
stressed as policy goals in China (UNEP, 1988).

Similarly, Indonesia has stated its commitment to development based on the
sustainable use of the country's resources, with improved planning and
management of the environment, better use of human resources and natural
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resources such as land and water, and more attention to the environmental
dimension in land and resource-use practices (Soerjani, 1989). Similar broad
policy statements are evident in, for example, national reports from the region
to the UN Conference on Environment and Development.

Within this broad policy context, the predominant emphasis is on planning,
and on regulation, including some regulations to prevent environmental
pollution in areas such as China where air pollution, particularly from industry.
is already an acute problem (Qu Geping & Woyen Lee, 1984).

In the forest sector, many developing countries in the Asia-Pacific region
have provided economic incentives for forest exploitation without insisting on
investment in sustainable use, including replanting. However, a special
reforestation fee in Suba. Malaysia, accounted for 6-11 per cent of forest
revenue between 1973 and 1983, while a reforestation deposit fee in Indonesia,
introduced in late 1980, is refundable to loggers upon presentation of evidence
of adequate replanting programmes. In practice this tax has not encouraged
replanting because the cost is estimated to be two to three times the refundable
amount. None the less, Indonesia has plans to tap the sums available and itself
invest in reforestation (WRI, 1988).

The environmental laws in the region are diverse. Some countries have
relatively wide-ranging and sophisticated series of laws (e.g. India, Malaysia,
the Philippines and Sri Lanka) while others (e.g. Brunei, Maldives and the
Pacific Island nations) have rather less developed environmental legislation.
Papua New Guinea has environmental care built into its constitution. While
the primary thrust of such legislation has, like that of policy, been to regulate
the use of natural resources in agriculture and forestry, pollution control has
also been covered and a number of countries have also required environmental
impact assessment and have established specialized agencies to whom
environmental protection tasks have been entrusted. EIA is specifically part of
the planning process in Papua New Guinea and the Philippines. while China,
Indonesia, Iran, Korea, Maldives, Malaysia, Pakistan, Sri Lanka and Thailand
have included it in general legislation. Those countries that introduced EIA
legislation in the 1980s (Indonesia, Malaysia and the Philippines) have revised
their regulations and guidelines a number of times since then. However, in
many countries the limiting factor is not the adequacy of the written law but
the efficiency with which it can be enforced.

Institutions in the region are similarly diverse. Under its Environmental
Protection Ordinance of 1983, Pakistan has established a Pakistan Environment
Protection Council whose responsibilities include the establishment of
comprehensive national environmental policy, the inclusion of environmental
considerations in national development plans and policies, the enforcement of
national environment quality standards. and the power to direct government
agencies, bodies or persons to take measures to control pollution. A Pakistan
Environmental Protection Agency has also been established in order to
administer the ordinance, prepare policy for approval by the Council, publish
an annual report on the state of the environment, establish appropriate
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national environmental quality standards, coordinate environmental policies
and undertake a host of detailed actions (Mumtaz, 1989).

India has also established a National Committee on Environmental Planning,
and a Department of the Environment in central government, while a number
of the component states have also set up their own Departments of Environment.
An Environmental Information Service has been proposed for the collection,
processing and dissemination of environmental information (CSE, 1982).
However, the size of such institutions can limit their functions: the Department
of the Environment in India is very small. despite its breadth of responsibilities.

China established environmental planning in the late 1960s, and in 1974
established an Environmental Protection Leading Group under the State
Council. In 1982, a Ministry of Urban and Rural Construction and Environmental
Protection was established, under which there was an Environmental Protection
Bureau in charge of this work throughout the whole of the People’s Republic.
Further changes in 1984 led to the establishment of the Environmental
Protection Commission of the State Council, and the National Environmental
Protection Agency which is both a standing office of the Environmental
Protection Commission and has a reporting line through the Ministry of Urban
and Rural Construction and Environmental Protection (UNEP, 1988).1n 1991
China announced the establishment of a national Advisory Council on the
Environment, with very senior membership from within the People’s Republic
together with a group of senior international experts.

In Saudi Arabia, as an example of a western Asian nation, the Monitoring
and Environment Protection Agency has had prime responsibility for
environmental management since 1980, while wildlife conservation in the
Kingdom of Saudi Arabia is the responsibility of the National Commission for
Wildlife Conservation and Development.

As a general summary, ministerial and departmental authority for
environmental interests now exists in most of the states of the region. A
considerable number now have national environmental protection agencies
which are increasingly concerned with the overall planning of the management
of natural resources. Few, if any, of these existed in 1972. The cross-sectoral
integration of these interests is, however, far from easy, especially given the
complexities of the environmental situation in the region. The rural level, and
especially the village communities, are often the key entities in environmental
management, and yet it is not easy to involve them in overall policy. Strategies
to develop land and water use systems that are built on local resource
availability, people’s own knowledge and traditions, and local skills. needs and
ecological circumstances are however now being developed. for example in
India (Agarwal & Narain, 1989).

A corresponding increase can be scen in the number, membership and
effectiveness of NGOs concerned with the environment in this region during the
period under consideration. Asia, and South Asia in particular, has the largest
number of NGOs in the developing world. It also has a more active NGO
involvement in policy making than other regions. India has an estimated
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12,000 independent development organizations and tens or even hundreds of
thousands of local groups dealing with environment and development issues.
Bangladesh has more than 10,000 environment-related NGOs (most are small)
and in the Philippines (where the role of NGOs is recognized in the constitution)
the Caucus of Development NGOs has more than 1,300 affiliated members
{WRI, 1992). In Indonesia, the number of NGOs in the 1980 directory of the
Indonesian Forum for Environment was 450 (WALHI, 1992). However.
comparison of figures between countries can be misleading, as definitions of
‘environmental NGOs' can differ markedly. In some countries, national
statistics are difficult to obtain and umbrella organizations list only those NGOs
relating to their field of specialization. For example, in India the most recent list
of environmental organizations compiled by the Ministry for the Environment
(1983) contains only 273 names. In a 1992 edition of a directory prepared by
the World-wide Fund For Nature, India has approximately 1,000 entries.
Neither list purports to be exhaustive (WWF-India. pers. com., 1992). Similarly,
the 1991 vearbook of the China Association of Science and Technology lists
only eight NGOs registered as ‘environmental” with the Ministry of Civil Allairs
{Chinese Society of Environmental Sciences. pers. com., 1992) and the Thai
Environmental Engineers’ Association in 1992 listed 30 environmental NGOs
{pers. comm., 1992)

Africa

Environmental policy in the African countries has been especially concerned
with agricultural development, the management of the publicly-owned forest
estate, the management of wildlife resources, especially for tourism, and above
all the acceleration of the development process.

Africa is an immensely diverse continent, with a wide range of human
traditions, climates and vegetation types. Some countries such as Ethiopia, the
coastal countries of West Africa, Uganda, Kenya, Tanzania, Zambia, Zimbabwe
and South Africa have substantial tracts suitable for rain-fed agriculture, and
policy has been directed especially to the development of cash crops for export.
Even in the Sahel, often thought of only as a region afflicted by drought.
agricultural exports have risen steadily in the past two decades (IUCN, 1989),
although not as fast as population growth. In other countries, the balance
between food crops and cash crops for export has been difficult, and policies
have nceded substantial adjustment over the period (FAO, 1986a, 1986b).

A part of this policy adjustment has been necessary because of the difficulties
in the transportation of food from the rural areas to the rapidly growing urban
centres, together with the fact that urban populations have developed more of
a taste for imported food (such as wheat and rice) than the produce casily grown
and marketed in many African countries. A further problem has arisen because
of the importation of increasing volumes of food in a period when world markets
are depressed, which has in turn depressed agricultural production within the
continent (FAO 1986b). Another policy dilemma lies in the reconciliation of

723



THE WORLD ENVIRONMENT 1972-1992

rapidly growing populations, which are taking more land to cultivate and graze,
and the surviving areas of wildlife habitat which may be extremely important
bases for tourism, notably in eastern and southern Africa.

A number of African countries have developed national conservation
strategies or national environmental plans. They include Zimbabwe, Zambia
and Botswana, with studies in progress or planned in Tanzania, Kenya,
Uganda, Ethiopia and a number of western African States including Chad.
Nigeria has published its national policy on the environment (Nigeria, 1989).
This latter policy, like the national conservation strategies, emphasizes that the
goal of government is to achieve a sustainable environment, in part by
conserving and using the environmental and natural resources for the benefit
of present and future generations, restoring maintaining and enhancing
ecosystems and ecological processes, preventing disasters such as flood,
drought and desertification, integrating population and environmental factors
in national development planning, preventing the depletion of forests, and
solving public health and other important problems. Thus the policy base in
a number of countries is clear, but immense difficulties remain in converting
it into the practical and effective action that secures development, improves the
national economy, and creates the circumstance in which populations will
come into stable balance with an already stressed environment.

Overall national conservation strategies and environmental plans are
relatively few and far between in Africa. Those that do exist display a strongly
sectoral structure within government. with very little cross-sectoral machinery
yet established, despite the call for integration in many conservation strategies
and environmental plans. This is a challenge for the future, which a number
of governments are beginning to address.

Environmental law in Africa generally follows the same sectoral pattern. In
a number of countries, however, separate laws put in place by sectoral
ministries have been linked together in over-arching legislation, and some new
laws have been put into place. The need to update and integrate legislation
dealing with environment and resource management has received increasing
attention in recent years, with agencies such as the Economic Commission for
Alfrica and UNEP (through its Regional Oftice for Africa) offering assistance to
governments. The following areas have been suggested as requiring particular
efforts over the next few years: identification of gaps in existing environmental
legislation; the harmonization and strengthening of legislation to make it more
comprehensive and responsive to local realities and specifications; putting in
place umbrella national environmental legislation covering key sectors:
establishment of appropriate frameworks for the effective implementation of
environmental legislation; building capacity for modifying, revising or
strengthening national environmental legislation in response to emerging and
unforeseen issues; and the training of national legal experts in the formulation
of environmental legislation (UNEP-ROA, 1991)

In many African countries environmental institutions also take the form of
sectoral departments, though this too is changing. By 1992, 37 out of 51
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countries on the continent had established Ministries of Environment, Natural
Resources or Nature Conservation/Protection. In the remainder. responsibility
for environment and natural resource management remained with other,
usually sectorally based, ministries or agencies. Most of these are concerned
with agriculture, forestry, lands and natural resources. tourism and wildlife or
variants on these themes (UNEP-ROA, 1991). Kenya, Tanzania, Zaire and
several other countries have government agencies responsible for wildlife
conservation and the management of National Parks. Nigeria, however, has
established a National Environment Protection Agency, at federal level, to
harmonize policy formulation and the implementation of environmental law
and the effective operation of linkages within and among the various levels of
government. In addition to these administrative institutions. some African
countries have established high-level institutional arrangements for formulating
environmental policy. Senegal was the first country in the region to establish
an inter-ministerial council for the environment (and. in Senegal's case. for
urban planning) chaired by the Head of State. Guinea-Bissau, which like
Senegal has a cross-sectoral ministry dealing with environmental issues. has
recently established a similar council of ministers, also presided over by the
Head of State.

The same period has also seen a rapid growth in NGOs and citizens' groups
dealing with environmental issuces. An umbrella organization for African NGOs
working in the environment. ‘The African NGOs Environment Network
{ANEN)" was formed in 1982 with a membership of 21 organizations. This
number increased more than ten-fold in the first six years of its existence, and
more than doubled again in the next two years. In 199(), the membership was
530 organizations in 45 countries. The ANEN data base of NGOs working in
the field of environment and development in Africa in 1990 listed over 3,700
NGOs (ANEN, 1990). Although African NGOs are involved in the same range
of activities - from advocacy and policy development to grass-roots conservation
and development efforts - a higher proportion is involved in practical
environment and development work than among their counterparts in other
regions (WRI, 1992). A 1989 list produced by ANEN with the assistance of
UNEP names 39 nationally organized indigenous NGOs undertaking conservation
and rehabilitation work in respect of one or more of the following areas: deserts
and arid lands; rivers and lake basins; forests and woodlands (ANEN, 1989),
In Morocco, six major nationally organized NGOs can be readily identified as
dealing solely with environmental protection or some aspect of it, but many
more exist at a sub-national level, or deal with a broad range of issues, including
the environment. In Egypt, the number of environmental NGOs rose from
around 191in 1972 to 80 in 1992 (Arab Office of Youth and Environment, 1992).

Latin America and the Caribbean

In 1972, a meeting organized by the Economic Commission for Latin America
and the Caribbean identified four key problem areas within the region - human
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settlements, natural resource management, environmental pollution and
international problems (ECLAC, 1991).

These areas of policy have been developed further during the past two
decades. A number of conferences have laid down guidelines for development
in the region as a whole (see below: TUCN. 1975). A policy statement on the
preservation and management of the Caribbean environment was issued by the
Caribbean Community in 1989 as the Port of Spain Accord. An overall policy
for development in the Caribbean region is being formulated by the West Indian
Commission (1990). The continued problems which policies in Central America
must confront have been well surveyed by reviews including that by Leonard
(1987).

Many countries in the region have published national development strategies
during the past two decades, although few (apart from Costa Rica) have
produced national conservation strategies and environmental plans.
Environmental Profiles have been produced by five English-speaking countries
as a lirst step in resource assessment, and as a base on which full environmental
strategies might be developed. The process of establishing cross-sectoral
policies, in countries where environmental damage has occasionally been
caused by the pursuit of sectoral goals, remains an urgent need. These reviews
and reappraisals have already led to some extremely striking changes in
national policy, well illustrated in Brazil by the reversal of the economic
incentives and federally subsidized highway developments that were opening
up large areas of forest in Amazonas to settlement and to the conversion of
forests into pastures which proved economically unsustainable (Pearce, 1991).
Recent developments have also included the association of a number of
countries in the Amazon region to forge a common policy for the forests of that
river’s catchment arca, and the establishment of a Central American Commission
on Environment and Development.

There is a considerable diversity of legal instruments bearing on environmental
resources in the Latin American and Caribbean region, but this tends to be
fragmented and sectoral, and there are few overall national bodies of
environmental law which come together to provide an integrated framework
for the protection of the environment and the sustainable management of its
resources. Specific legislation has, however, dealt with the protection of forests,
the safeguarding of National Parks and other protected areas, the regulation
of settlements, and the protection of air and water from pollution. A bascline
survey of environment-related law has recently been undertaken in the
English-speaking Caribbean by the Center for Environmental Law of the
University of West Indies as a first step in assessing the need for strengthening.
and ultimately rationalizing, the system within the framework of the Caribbean
Community (University of West Indies, 1991). A review of environmental law
and institutions in borrower members of the Inter-American Development
Bank (IDB) (that is most countries in the region with the exception of Cuba and
a number of English-speaking island countries of the Caribbean) was published
by IDBin 1991 (Brafies, 1991). Table 7 summarizes its findings on the balance
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between environmental and sectoral legislation affecting the environment.

There is a great diversity of institutions for environmental management in
Latin America and the Caribbean, and the division of responsibility between
central and provincial or state governments further complicates the situation.
A few countries have set up Ministries for the Environment, but it is not yet
clear that this has facilitated inter-sectoral co-ordination in the planning and
management of resource use. Of the seven environmental ministries in the
region. only one (Venezucla) is exclusively dedicated to the environment. A
number of countries have established environmental committees or commissions,
some of which share responsibility for environmental management with
sectoral agencies (Brafies. 1991). Table 8 summarizes the distribution of
institutional arrangements for environmental management in the IDB member
states of the region.

Table 7: Legislation governing environmental protection in IDB member countries of
Latin America and the Caribbean.

Sectoral legislation with environmental relevance

True Marine  Non-renewable
environmental and coastal natural Human Environmental
Countries  legislation Water Forests Wildlife Soils ecosystems resources settlements sanitation
Argentina . X X X X X X X X
Bahamas X X X X X N/A X X
Barbados X X X X X N/A X X
Bolivia . X X X X X X X
Brazil X X X X X X X X X
Colombia X X X X X X X X X
Costa Rica . X X X X X X X X
Chile X X X X X X X X
Dominican Rep. X X X X X X X X
Ecuador X X X X X X X X X
El Salvador X X X X X X X X
Guatemala X X X X X X X X
Guyana . X X X X X X X X
Haiti X X X X X X X X
Honduras . X X X X X X X X
Jamaica . X X X X X X X X
Mexico X X X X X X X X X
Nicaragua X X X X X X X X
Panama X X X X X X X X
Paraguay X X X X X X X
Peru . X X X X X X X X
Surinam X X X X X X X X
Trinidad & Tobago X X X X X X X X
Uruguay X X X X X X X X
Venezuela X X X X X X X X X

Note: » These countries have proposed or preliminarily proposed true environmental legislation.
Source: Adapted from Brafies {1991).
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Table 8: Environmental management institutions of IDB member countries of Latin
America and the Caribbean.

Borrowing Environmental agencies Non-environmental agencies
member — T e e
countries Ministries Systems Committees Other | Agricuiture Health Pianning Natural Labour
of the IDB ; resources
Argentina X ‘ X X

Bahamas ‘

Barbados X
Bolivia X i

Brazil X X |

Colombia X X X

Costa Rica X : X
Chile X

Dominican Rep. X X

Ecuador \ X

El Salvador X

Guatemala X |

Guyana X i

Haiti X

Honduras X i

Jamaica ‘ X X

Mexico X X |

Nicaragua X X

Panama X 1

Paraguay | X

Peru X

Surinam X \ X

Trinidad & Tob. X

Uruguay X

Venezuela X

Source: Brafes (1991).

Many countries in Latin America have a decentralized system, like that in
Colombia which has five planning regions, each with a Regional Council on
Economic and Social Planning (CORPES). Each of these bodies formulates
regional plans, prepares investment programmes, and co-ordinates and
supervises the activity of various sectoral agencies. This structure was
developed following an extensive discussion of a national environmental profile.
which recognized the need for co-ordination of national activities, with an
appropriate balance between central and regional administrations, and with
the creation of a national environmental system in which the Administrative
Department of Natural Resources and Environment (DANAR) would have a
leading role in the formulation of overall strategy.

During the period under consideration. the number of NGOs and citizens’
groups in the region dealing with the environment has also grown rapidly. It
is estimated that there are currently more than 6,000 NGOs in the Latin
American and Caribbean region that have goals related to environmental
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protection, most of them having been formed within the last 15 years. As in
other regions this number includes organizations with broad objectives which
include, but are not limited to. environmental goals, as well as those whose
objectives are specific and limited to environmental matters (Brafies, 1991). A
recent survey of 1,000 NGOs in Brazi] found that 90 per cent of them were
started since 1970). the majority (55%) dating from the 1980s. Just over half
of those surveyed had church affiliations (37%) or were linked to other
institutions such as universities (16%) (WRI, 1992)

The number and functions of environmental NGOs varies somewhat between
countries, but the trend of increasing numbers and influence appears to be the
same throughout the region. For example, Argentina, Mexico and Brazil all
have a large number and wide variety of well-established NGOs. In Brazil, where
they must be authorized and are subject to government supervision, there are
close to 600 NGOs devoted particularly to ecological militancy and public
awareness. Colombia's many environmental NGOs include the ‘Green Councils’,
created in 1985 under the National Code on Renewable Natural Resources and
Environmental Protection. Venezuela has approximately 200 environment-
related NGOs with objectives varying from species conservation activities to
environmental education and policy formulation (Brafies, 1991). In Jamaica
the National Environmental Societies Trust (NEST), formed in 1989, lists
twenty-five environment and conservation related organizations among its
members (NEST, pers com, 1991). In some countries of the region environmental
legislation makes specitic provision for either NGO participation (e.g. Brazil,
Columbia, Chile) or public participation (e.g. Mexico, Venezuela, Peru) in
determining policy on environmental issues (Branes, 1991).

Concluding remarks

It is clear from this review that environmental policy is now a concern of
virtually all nations. However, the programmes, laws and institutions that have
been created have grown haphazardly and are largely sectoral. In most
countries, different institutions are responsible for agriculture, forestry, fisheries,
wildlife conservation, mineral resources, occupational and environmental
health, development control, human settlements, industry, transport and
tourism.

Recognition of the inter-sectoral nature of many environmental concerns is
causing an increasing number of governments to develop cross-cutting policies,
laws and institutions, and many are also secking to bridge the gaps between
central and local government, and between government, industry, and non-
governmental organizations. Within government, the machinery commonly
takes the form of interdepartmental committees, while the policies are often
expressed in national environmental strategies, developed in consultation
between the sectoral departments. Even then, the policies are generally
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implemented through the traditional sectoral machinery. Only a few governments
have created high-level, cross-cutting procedures under the direct control of the
Head of Government or a very senior minister, and assigned to all ministers
responsibility for accounting for the environmental impacts of their departmental
policies. Still fewer have required their Ministers of Finance to adopt new
thinking about environmental valuation, or to scrutinize how the natural
capital of the environment is used.

It is obviously necessary for governments to develop their environmental
policy through a dialogue with business, industry, commerce. environmental
and development NGOs, and citizens’ groups, and to secure consensus through
a wide process of consultation. Some nations (such as Canada) have developed
model consultative machinery and more are moving tentatively towards wider
processes of consultation.

The need for a national integrated environmental policy is reflected in
national conservation strategies (as in Nepal (1988) and Pakistan (1991)).
However, in many countries, especially in the developing world, the weakness
is less in organizational structure, or even in consultative machinery, than in
the resources available for the implementation of agreed policy or the
enforcement of law. An authoritative review in India (Khoshoo. 1986) has
suggested 12 areas where priority action is needed :

» population stabilization:

« integrated land-use planning;

« maintenance of the health of cropland and grassland;

+ forests and woodland conservation;

+ conservation of biological diversity:

» control of pollution:

s development of non-polluting renewable energy systems;
+ recycling of wastes and residues;

« development of ecologically compatible human settlements;
 promotion of environmental education and awareness;

+ updating environmental law; and

+ the establishment of a new dimension of national security which includes
the recognition that this depends on safeguarding the environment.

However, environmental departments in many developing countries have

tiny staffs and budgets in relation to the demands made on them. Finance for
such activities as nature conservation or environment protection is often far
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below the calculated minimum for efficiency (Leader Williams and Albon,
1988). In addition, revenue from natural resource use or tourism often by-
passes local communities so that they have little incentive to conserve the
resources on which these activities depend.

Another problem is the lack of information and data. Despite the expansion
of global monitoring schemes, information about the state of the environment
and on trends in it is inadequate in many developing countries. Communications
with local communities are often poor, so that central authorities are out of
touch with the situation at local level and with the needs of local groups. Formal
and informal education. training, and other supportive measures that would
help increase environmental awareness fall far short of meeting the needs of
sustainable environmental management. Uncertainties over land tenure and
environmental rights are another obstacle in many countries.

The result is that most developing countries lack the scientific base and the
human resources to develop either the policies or the legislation for effective
management of natural resources and the physical environment. A sertous
effort must be made by developing and developed countries working in
partnership to build up a sufficient body of trained personnel - scientists,
environmental economists, environmental lawyers and resource managers - in
each developing country for the creation of effective government institutions
dealing with environmental management as well as with sectoral issues of
resource management. Only then will developing countries be able to
undertake environmental monitoring and assessment, formulate environmental
standards appropriate to local conditions, develop the tools of environmental
accounting and enact appropriate environmental law; all of which are
fundamental to their capacity for environmental management and sustainable
development. Also very important is the role of non-governmental institutions
and organizations and citizens’ groups, both those that make a substantive
contribution to environmental management through research and monitoring
of environmental data and those that contribute to the policy-making process
by raising public awareness and stimulating public participation in policy
debates.

National, regional and international actions are clearly closely linked. The
growth of regional programmes and institutions, backed by regional conventions
and other legal instruments, has been a striking feature of the period between
1970 and 1990, and seems set to continue as the extent of the interest shared
between nations becomes more and more apparent. The increasing recognition
of global problems is in turn leading to the rapid growth in international legal
instruments concerned with the environment (Chapter 2 3). Again, this growth
in international obligations poses serious problems for many governments in
the developing world, because the obligations they incur are far from cost- or
resource-free. International scrutiny of the compliance with treaty commitments
is becoming closer, with understandable criticism of non-compliance.
Governments thus find themselves under dual pressure: to join in international
agreements and to commit scarce resources to their implementation.
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It is pointless to create ideal frameworks for environmental management
unless governments have both the resources and the will to apply them. The
current impetus for more and stronger environmental action will provide the
necessary results only if the development process itself is well-conducted. and
if human and financial resources can be committed to effective action on the

ground.
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Introduction

Before World War 11, few international environmental agreements existed.
There were also few institutions, with the distinguished exception of the World
(originally International) Meteorological Organization, founded in 1873 to co-
ordinate world weather observations and promote the understanding of
climate, and the International Council of Scientitic Unions which. founded in
1919 as the International Research Council. began to promote and co-ordinate
international science. Most of the environmental agreements concentrated on
protecting migratory birds and animals, managing transfrontier river basins
and boundary waters. and conserving marine {fish and mammals (Box 1).
However, from 1944 onwards there was a surge of institution building. The
Food and Agriculture Organization, World Health Organization and UNESCO
were all established between 1945 and 1948 (Appendix I). Within a few years.
new agreements were concluded protecting the oceans and living marine
species, governing Antarctica, and banning nuclear tests under water. in the
atmosphere and outer space, and in Antarctica. In addition. the Treaty on
Principles Governing the Activities of States in the Exploration and Use of OQuter
Space. including the Moon and Other Celestial Bodies, signed on 27 January
1967, obliged states engaged in studying or exploring outer space to avoid
harmful contamination and adverse changes in the environment of the
Earth.

World War II highlighted the importance of consultation and dialogue o
identify potential sources of friction early on, and so avoid future contlicts. The
UN Charter not only established the United Nations itself in 1945, but
contemplated that specialized agencies in economic. social, cultural, educational,
health and related fields would be linked to it ‘with a view to the conditions of
stability and well-being which are necessary for peaceful and friendly relations
among nations’. The Charter also called for the establishment of regional
arrangements to further these ends (UN, 1945).

As this network of international institutions evolved, it was inevitable that
specialized organizations and programmes would be founded to promote the co-
operation that is essential if transboundary resources and the global commons
are to be preserved. The International Union for Protection (later Conservation)
of Nature and Natural Resources (IUCN), founded in 1948 with both state and
non-governmental members, was charged with protecting natural arecas and
species. Others, including the International Maritime Organization (IMO), the
International Labour Organization (1LO). and the World Health Organization
(WHO) stemmed from eflorts to protect the human environment by ensuring
human health and safety.

These institutional developments have proceeded in parallel and close
association with the evolution of international policy and philosophy on
environmental issues. One of the most striking aspects of this evolution has been
the way in which environmental concepts and terms have entered the language
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1906

1909

1911
1923

1931
| 1940

1946
1951
1954
1958

1959
1964

1963

1967

1971

1972

1973

1979

Major international environmental agreements.

Early initiatives

Convention concerning the Equitable Distribution of the Waters
of the Rio Grande for Irrigation (US-Mexico water treaty).

Boundary Waters Treaty concluded between Great Britain {on
behalf of Canada) and the United States.

Convention for the Protection and Preservation of Fur Seals.

Convention for the Preservation of the Halibut Fishery of the
Northern Pacific Ocean and the Bering Sea.

Convention on the Regulation of Whaling.

Convention on Nature Protection and Wildlife Preservation in
the Western Hemisphere.

International Convention for the Regulation of Whaling.
International Plant Protection Convention.
Convention for the Prevention of Pollution of the Sea by Oil.

Convention on Fishing and Conservation of the Living
Resources of the High Seas.

Antarctic Treaty.

Agreed Measures on the Conservation of Antarctic Fauna and
Flora.

Treaty Banning Nuclear Weapon Tests in the Atmosphere, in
Outer Space and Under Water.

Treaty on Principles Governing the Activities of States in the
Exploration and Use of Outer Space, including the Moon and
other Celestial Bodies.

Later international agreements

Species and habitat:

Convention on Wetlands of International Importance Especially
as Waterfowl Habitat (Ramsar Convention) [IUCN/IWRB.
Convention Concerning the Protection of the World Cultural
and Natural Heritage (World Heritage Convention) UNESCO.
Convention on International Trade in Endangered Species
(CITES) - UNEP.

Convention on the Conservation of Migratory Species of Wild
Animals (Bonn Convention) UNEP.
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1980 Convention on the Conservation of Antarctic Marine Living
Resources (CCAMLR) - CCAMLR Secretariat. |

1991 Protocol to the Antarctic Treaty on conservation.
Marine pollution

1972 Convention on the Prevention of Marine Pollution by Dumping |
of Wastes and Other Matter (London Dumping Convention) - IMO.

1973 International Convention for the Prevention of Pollution from
| Ships and the Protocol of 1978 Relating Thereto with Annexes |
| (MARPOL 73/78) - IMO. i

1982 UN Convention on the Law of the Sea (LOS Convention) - !
United Nations Office of Ocean Affairs and Law of the Sea - :
OALOS.

1990 International Convention on Qil Pollution Preparedness, i
Response and Co-operation - IMO.

Hazardous substances
1986 Convention on Early Notification of a Nuclear Accident - IAEA.

1986 Convention on Assistance in the Case of a Nuclear Accident or
Radiological Emergency - IAEA.

1989 Convention on the Control of Transboundary Movements of
Hazardous Wastes (Basel Convention) - UNEP. |

Pollution of the atmosphere

1979 Convention on Long-Range Transboundary Air Pollution
(LRTAP) - UN/ECE. |

1985 Helsinki Protocol on the Reduction of Sulphur Emissions or !

Their Transboundary Fluxes by at Least 30 Per Cent. "
|

|

|

. 1988 Sofia Protocol Concerning the Control of Emissions of Nitrogen |
| Oxides or Their Transboundary Fluxes.

|

1985 Vienna Convention for the Protection of the Ozone Layer
(Vienna Convention) - UNEP.

|

\

|
1987 Montreal Protocol on Substances that Deplete the Ozone Layer |
(Montreal Protocol). |

of international politics and diplomacy. One possible reason for this growth may
have been the perceived political neutrality of the environment, allowing
environmental actions to be promoted as a bridge across doctrinal divides (as
in Europe, where the Economic Commission for Europe and the programme
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under the Conference on Security and Co-operation in Europe brought western
and eastern nations together).

International organizations depend for their effectiveness on the commitment
of governments (and in a few cases a wider membership) to support them. All
have governing bodies representative of their members. in which policies are
laid down. Many have national committees or institutions with which they
have lorged close links. The international and national institutional structures
have thus evolved together.

This chapter concentrates on the evolution of international thinking about
the environment, and the parallel development of international institutions (at
both global and regional levels). It covers both intergovernmental and non-
governmental bodies, as well as those few organizations that span both sectors.

The development of international
institutions

The United Nations system: 1944 - 1972

Between 1944 and 1972 the Uniled Nations system developed a substantial
range of activities that bear on the environment. Like the counterpart national
institutions they adopted an essentially sectoral approach. FAO was concerned
with improving world food security and the conditions of rural people and
hence with the development of agriculture and fisheries, actions extended by
the International Fund for Agricultural Development (IFAD), established in
1976. FAQO also took forestry into its mandate because of the importance of
forests to rural populations. WHO focused on achieving the highest possible
standards of human health — and hence, incvitably, became concerned with
the environment because of human living conditions and their role in disease
transmission. UNESCO was the parent body for the Intergovernmental
Oceanographic Commission (I0C), and also supported major programmes of
scientific study through ICSU which mounted the International Biological
Programme (IBP) between 1964 and 1974 (Worthington, 1975). WMO's
efforts to develop world-wide meteorological and hydrological observations and
provide understanding of environmental processes continued campaigns that
alrcady had decades of history.

The UN Development Programme (1966) had as a key mission the promotion
of economic and social development, much of which clearly depends on sound
management! of the environment. The World Food Programme (1961), UN
Population Commission (1946) and other specialized bodies, and the various
Regional Economic Commissions and other regional institutions (Appendix IT)
all became involved with environmental questions.
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The UN Conference on the Human Environment, held at Stockholmin 1972,
is commonly thought of as the event where international debate on the
environment began, but it was, in reality, the culmination of a considerable
process ol discussion. It was also a presentation of rather different points of view.
The industrialized world came to discuss international solutions to pollution
problems which resulted from the growth of industrial activity. Their emphasis
was on regulation and pollution control. They were also concerned with nature
conservation, and especially with threats to particular species (such as whales)
and habitats (such as rain forests). The developing countries expressed little
interest in these problems as compared with ‘the pollution of poverty’ and the
inefficiency of resource use caused by underdevelopment.

This divergence became a serious issue in the months leading up to the
Stockholm Conference, and at one point seemed to endanger it. An important
meeting thal began to bridge the gap in perception was held at Founex,
Switzerland, in June 1971 (UNEP, 1981a). The report of this meeting clearly
and cogently defined many of the issues that were to confront governments
from both developed and developing countries. At Founex it becaine clear that
‘development’ and 'environment’ were two sides of the same coin.

The breadth of activity within the UN system was familiar to the governmental
delegations at Stockholm, many of whom were also members of non-UN
institutions such as the Organization for Economic Co-operation and Development
(OECD) and IUCN, who were playing an active part in evaluating and
responding to emerging environmental concerns. There were three main
thrusts behind the Stockholm agenda:

(a) the recognition thal the developing nations faced massive
environmental problems - especially linked Lo poverty - that needed to be
overcome by development, while the developed countries had problems
because their development had followed the wrong course:

(b) the growing scientific understanding of the inter-relatedness of
natural systems, largely a product of the International Geophysical Year
(1956-57) and International Biological Programme (reviewed in 1968 at
an Intergovernmental Conference of Experts on the Scientific Basis for the
Rational Use and Conservation of the Resources of the Biosphere,
convened by UNESCO together with FAO, WHO and IUCN);

(c) growing public concern over the cumulative impacts of human
activities on global environments (Caldwell, 1990). This had been
stimulated by disasters such as the 1967 wreck of the Torrey Canyon (the
world's first supertanker accident) and reports of damage to wildlife through
persistent contamination by DDT, mercury and other substances.

In addition, there was the increasing recognition that neither individual
nations. nor the North or the South acting alone, could adequately protect the
global environment.
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The UN family was hardly in a position to respond coherently to the
Stockholm agenda. Those agencies with programmes directly relevant to the
environment, such as FAO, UNESCO and WHO, presented points of view that
were naturally linked closely to their formal mandates. Forest depletion was
seen through the eyes of foresters, soil loss by agronomists and soil scientists,
and so on. Stockholm came before the period when all applicable natural
sciences became grouped as environmental science. The holistic, or systems,
approach was still something for a few academics. Morcover, the knowledge
of the social scientists was hardly ever presented in the debate. Fconomic
questions were discussed largely in relation to development and natural
resource depletion. Government organization was similarly sectoral (and there
were, as yet, hardly any Departments of Environment). The overall approach
was compartmentalized. and the diplomatic community did not regard
environment as a central concern at all.

The Stockholm Conference was the culmination of a two-year preparatory
process, and the beginning of a new and intensified programme. In the
preparatory process, Intergovernmental Working Groups drew up plans, later
endorsed by the conference and put into operation by the United Nations
Environment Programme (UNEP), for a global environmental monitoring
system (GEMS), an International Register of Potentially Toxic Chemicals
(IRPTC) and an International Referral System for Sources of Environmental
Information (INFOTERRA). Concern over marine pollution led to the negotiation
of the Convention on the Prevention of the Pollution of the Sea by the Dumping
of Wastes and Other Matter. finalized in London in October 1972, In parallel,
conventions on wetland conservation (Ramsar), world heritage sites (Paris).
and the control of trade in endangered species (CITES) (Washington) were
stimulated and pressed forward.

Given the background, it is remarkable that the Stockholm Conference in fact
decided on a system of environmental co-ordination for the UN that took 153
years for many governments to adopt for themselves. Although the resolutions
were not systematically organized. and few were truly global or even regional
in scope. they none the less covered a wide spectrum of issues. The need for
global information (as manifest through the establishment of Earthwatch) led
towards global standard setting. The establishment of the UN Environment
Programme, with its voluntary fund. was a major advance, and a spur both
to the development of the UN system and to the adoption of a more integrated
approach by governments. slowly though this proceeded. The limiting factor
in the success of the UNEP machinery may well. in fact. have been the slowness
in the adoption of similarly inter-sectoral approaches at national level.

The Stockholm conference and UNEP

The Stockholm Conference was also a success because it created a tremendous
public interest in the environment (Chapter 20), and provided directives for
international and national action. It began a process that linked environment
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inseparably with economic development: an issuc explored further at a UNEP/
UNCTAD Symposium held in October 1974 at Cocoyoc in Mexico (Pearson and
Pryor, 1978; UNEP, 1981a). This meeting identified the economic and social
factors inherent in environmental degradation. examined the increasing
scarcity of resources and the rising pressures upon them, and crystallized the
concept of ‘development without destruction’. The Stockholm Declaration on
the Human Environment and the Declaration of Principles (UNEP, 1981a)
constituted a solid foundation for future work, and the Stockholm Action Plan
was embodied in the United Nations Environment Programme. Principles
approved at Stockholm on assessment and control of marine pollution provided
guidance for the on-going development of the first comprehensive framework
agrecment dealing with the global commons — the 1982 UN Convention on
the Law of the Sea, and its sections on protection and preservation of the marine
environment.

The institutional and financial arrangements set out in the Stockholm
Conference report provided the basis for the establishment of UNEP by the UN
General Assembly. Governments at Stockholm had made it clear that they did
not wish to establish a new UN Agency for the environment. The goal was a
small coordinating secretariat, and an integrated programme. As established,
UNEP had four principal components (UN. 1972):

(a)  The Governing Council (GC): composed of 58 member governments
elected on a rotating basis for four years. The GC initially met annually
but later decided to meetl every two years with additional special sessions
every six years and others if necessary. It reports through ECOSOC to the
General Assembly.

(b) The Environment Secretariat: headed by the Executive Director, who is

elected by the UN General Assembly on the nomination of the UN

Secretary-General, and headquartered in Nairobi.

{c) The Environment Co-ordination Board (ECB): established to ensure co-
operation among all UN bodies having a mandate for environmental
programmes. The ECB was to function ‘under the auspices and within
the framework' of the UN's Administrative Committee on Coordination
(ACC), and under the chairmanship of UNEP’s Executive Director,
reporting annually to the UNEP Governing Council.

(d)  The Environment Fund: established ‘to enable the Governing Council
... to fulfil its policy-guidance role for the direction and co-ordination of
environmental activities’ by financing ‘wholly or partly the cost of the
new environmental initiatives undertaken within the UN system’. with
particular attention to ‘integrated projects’. The fund was also 1o be used
for ‘assistance for national, regional and global environmental
institutions’ with due account being taken of the needs of developing
countries, and ‘to ensure that the development priorities of developing
countries [are| not adversely affected’. It was contemplated that a
$US100 million, five-year fund would be created.
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As originally conceived, the United Nations Environment Programme was
just what its name implies: the complete agenda of the United Nations system
for environmental matters. The Secretariat, guided by the Governing Council,
was to be a reference point for environmental matters throughout the UN
system. UNEP was not to be ‘an executing agency and does not bear the prime
responsibility in the UN system for executing environmental projects’ {(UNEP,
1985).

The ECB and the Secretariat were the agents responsible for ‘coordinating,
catalysing and stimulating environmental action primarily - but not exclusively
- within the UN system’ (UNEP. 1987a). Under the guidance of the Governing
Council, the Secretariat was to review and assess the effectiveness of environmental
programmes within the UN system. The General Assembly charged the
Governing Council with providing general policy guidance for direction and co-
ordination of environmental programmes within the UN system; reviewing the
world environmental situation to ensure that emerging problerus of international
significance were adequately considered; promoting contributions by scientific
and other professional communities to greater environmental understanding
and to technical aspects of programme formulation and execution within the
UN system: and reviewing the impacts of national and international
environmental policies on developing countries and the additional costs to them
of implementing environmental programmes and projects, as well as ensuring
that such programmes and projects were compatible with national development
plans and priorities (UN, 1972; Thacher, 1990a).

UNEP has come to play a leading role in developing environmental policies
and promoting their implementation. Through the collection and dissemination
of environmental information, the development of policy guidance, and efforts
to mobilize support for environmentally-sound development projects - the UNEP
triangle of environmental assessment, environmental management, and
support measures - the programme has converted its limited authority and
resources into a strong and highly visible environmental activism.

The UNEP programme

Environmental assessment and global awareness

The Earthwatch Programme, UNEP's environmental assessment arm, collects
and disseminates environmental information. Its main component is the Global
Environmental Monitoring System (GEMS), created in 1975 to monitor the
global environment and undertake periodic assessments of its health (Chapter
20). GEMS links hundreds of national and international organizations, of which
the most important are FAO, WHO, WMO, UNESCO, IUCN and the World
Conservation Monitoring Centre (WCMC), established by UNEP, IUCN and
WWFin 1988. In 1985, the Global Resource Information Database (GRID) was
established to promote use of geographic information systerus in support of
environmental studies and applications.
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Other components of UNEP’s Earthwatch Programme include the International
Register of Potentially Toxic Chemicals (IRPTC) and the International
Environmental Information System (INFOTERRA). INFOTERR A was established
in 1977 as a network of national reference points for queries requiring
environmental expertise. Its directory lists over 6,500 institutions as sources,
and the national offices have access to some 600 commercial data banks (UNEP.
1990a).

Prominent among public outreach efforts is the International Environmental
Education Programme (IEEP), established by UNEP and UNESCO in 1975
pursuant to a Stockholm Conference recommendation. The IEEP ‘has become
the major international vehicle for the promotion of environmental education
at the local, national, regional and global levels’ (UNEP. 1987a; Chapter 21).
Its aims. reaffirmed by the UNESCO-UNEP International Congress on
Environmental Education and Training in Moscow in 1987 (UNESCO/UNEP,
1989 Chapter 21), are to develop educational materials and methods to train
educators from pre-school through university level, in school and out of school.

UNEP has also taken great strides in reaching the public through information
campaigns and programmes oriented toward the mass media, through
sponsorship and involvement in a variety of international conferences and
seminars, and with the establishment of 5 June as World Environment Day by
the UNGA in 1972. Its involvement in the development and dissemination of
major publications such as the World Conservation Strategy (IUCN/UNEP/WWF,
1980), The World Environment 1972-1982 (Holdgate, Kassas. White., 1982).
Environmental Perspective to the Year 2000 and Beyond (UNEP, 1988b), and
Caring for the Earth (IUCN/UNEP/WWFY. 1991) and its Executive Director’s
annual State of the Environment reports has helped bring environmental issues
to the attention of policymakers and individuals around the world.

Co-operation with NGOs is another important clement in UNEP's public
awareness initiatives. The Environmental Liaison Centre International (ELCT)
was established in 1974 in Nairobi as a direct result of the Stockholm
Conference. It is a global coalition of NGOs whose aim is to strengthen NGOs
working in environment and development, particularly in the developing
nations. ELCI provides information, financial assistance and training to its
network of more than 6,000 NGOs world-wide.

Through its Outreach Programme, established in 1983 (UNEP, 1988a),
UNEP seeks to cultivate new audiences for environmental issues. The Programme
involves prominent representatives of youth and women's groups, eminent
religious figures, captains of industry, parliamentarians. and others well-
established in their fields. In this way, UNEP builds a broad base of support in
international, regional and national forums.

UNEP's Industry and Environment Office (IEO), now the Industry and
Environment Programme Activity Centre (IE/PAC) in Paris was established in
1975 to bring industry, governments and non-governmental organizations
together to work towards environmentally sound forms of industrial development.
Through publication of technical guides, information transfer, training and
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technical co-operation programmes, IE/PAC seeks to:

+ define environmental criteria and encourage their incorporation in
industrial development:

» formulate principles and procedures to protect the environment and
facilitate their implementation;

« promote the use of safe low- and non-waste technologies: and

» stimulate the exchange of information and experience on environmentally
sound forms of industrial development throughout the world.

In recent years IE/PAC has placed major emphasis on the promotion of
cleaner technologies through its ‘Cleaner Production’ programme and the
International Cleaner Production Information Clearinghouse (ICPIC), and on
development ofits programme on Awareness and Preparedness for Emergencies
at Local Level (APELL) (UNEP, 1990b).

Environmental policy and law

UNEP’s annual State of the Environment reporl provides a means for bringing
emerging environmental issues and problems of international significance to
the attention of the world community. But it is also necessary to ensure that
policymakers determine an appropriate response and act on it. In this respect,
UNEP’s responsibility for catalysing an effective policy response, and for co-
ordinating follow-through within the UN system, is critical. It does this through
the Governing Council deliberation and annual reports to the UN Economic and
Social Council and General Assembly, and its role as secretariat for both the
Committee of International Development Institutions on the Environment
(CIDIE) and the UN Designated Officials on Environmental Matters (DOEM).
UNEP has often used seed money from the Environment Fund to launch
initiatives leading to policy guidance for states. It has used three particular
techniques to promote international law:

» the ‘action plan’ approach - as a means of mustering both scientitic
consensus and political support to secure agreement on legally binding
instruments (Thacher, 1990b);

+ ‘soft law’ instruments - non-binding guidelines and principles adopted as
guidance at the regional and global level - which foster more uniform
standards and praclices among nations and which may ultimately be
incorporated into either binding international legal agreements or
national law; and

* recourse to conventions to command agreement on general principles
and institutional mechanisms among states parties, supplemented by
protocols specifying more detailed rights and obligations as governments
become willing to address them.

~1
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The action plan device evolved out of preparations for the Stockholm
Conference and has been creatively combined by UNEP with the development
of soft law and framework conventions. As a preliminary step, UNEP has
commonly convened workshops at which scientific experts define the specific
nature of environmental problems and needs. These meetings help identify and
build political support for the concrete actions required to achieve environmental
protection, and serve as a basis for conferences at which diplomats and legal
experts begin considering principles and approaches that may ultimately lead
to legally binding instruments. This approach was used lirst in the development
of the 1975 Mediterranean Action Plan, which led to a framework convention
in 1976 and subsequent protocols and the 19835 Vienna Convention on the
Protection of the Ozone Layer and its 1987 Montreal Protocol (Thacher, 1990c¢;

INEP, 1981b: Petsonk, 1990). Similarly, the meetings held at Villach, Austria,
and Bellagio, Ttaly, in 1987 laid the initial scientitic foundation for the
Intergovernmental Panel on Climate Change (IPCC), whose work led directly
through the Second World Climate Conference to the process of drafting an
international Climate Convention.

A comparable approach was adopted but with less success in response to
mounting concern over desertification. As the Stockholm Conference closed,
the 1968-73 Sahel drought was at its height. Widespread crop [ailure and
livestock deaths brought great hardship to people living in arid areas in five
African countries. A UN Conference on Desertification, held in Nairobiin 1977,
adopted a Plan of Action with 28 recommendations (Chapter 6). Unfortunately.
the subsequent response was slow and limited. Some training programmes
were initiated, and a limited number of national action plans were prepared
(although few were implemented). The call for contributions to a United
Nations Special Account to support action against desertification was also
disappointing. The 1977 Conference calculated that $US2.4 billion should be
spent annually. However. because of opposition by a number of developed
countries to the principle of special funds, only eight governments actually
contributed to the Account, whose total balance stood at $US333,294 by 31
October 1991 (including over $US140,000 in accrued interest). The Special
Account was ultimately closed, as decided by UN General Assembly on 19
December 1989 at the recommendation of UNEP’s Governing Council.

UNEP's environmental law programme was outlined in 1975, and that
autumn the UN General Assembly requested that UNEP report to it annually
on the status of environmental conventions and protocols (UNEP, 1975; UN,
1975). This programme has evolved to cover both the development of soft law
instruments and major international conventions. In 1978 UNEP’s Governing
Council commissioned an in-depth review of environmental law activities
carried out by international organizations within and outside the UN system.
This led to a report considered by senior government officials in environmental
law who met in Montevideo in 1981 (UNEP. 1982a).

The Montevideo programme adopted by the UNEP Governing Council in
1982, laid out a comprehensive programme for the progressive development
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of international environmental law. As a priority, UNEP was to develop
guidelines, principles or agreements on marine pollution from land-based
sources, protection of the stratospheric ozone layer. and transport, handling,
and disposal of toxic and dangerous wastes. Eight other action areas were
noted: environmental emergencies, coastal zone management, soil conservation,
transboundary air pollution, international trade in potentially harmful chemicals,
protection of rivers and other inland waters against pollution, legal and
administrative mechanisms for the prevention and redress of pollution damage,
and environmental impact assessment (UNEP, 1982a).

In at least two of the three priority arcas. UNEP has enjoyed remarkable success.

Within the Regional Seas Programme nine regions have adopted action
plans (Mediterranean, Kuwait. Red Sea and the Gulf of Aden, Wider
Caribbean, West and Central Africa, East Africa, South-East Pacific,
South Pacific and East Asia). An action plan has been drafted for the
South Asia region, and the development of action plans has recently
been initiated for the Black Sea. North-West Pacific and South-West
Atlantic. Conventions and several Protocols concerning pollution in cases
of emergency have been adopted by eight regions. UNEP has developed
guidelines and principles concerning the protection of the marine
environment against pollution from land-based sources: however.
agreements on land-based sources of pollution have only been adopted
for the Mediterranean, Kuwait and the South-East Pacific (Chapter 5).

» On the other hand. the Vienna Convention for the Protection of the
Ozone Layer, its extremely successful Montreal Protocol, and the
remarkable London Amendment and adjustments to the Montreal
Protocol, set the stage for negotiations in 1991 and 1992 for a global
framework convention on climate change.

» The 1987 Cairo Guidelines on management of hazardous wastes led
ultimately to agreement on the 1989 Basel Convention on the Control of
Transboundary Movements of Hazardous Wastes and Their Disposal (the
Basel Convention).

Additional non-binding agreements cover such topics as offshore mining and
drilling (UNEP, 1981b), shared natural resources, environmental impact
assessment (UN, 1973: UNEP, 1981b) and the London Guidelines for the
Exchange of Information on Chemicals in International Trade. These have been
adopted by governments and are being used in the development of international
and national legal regimes. Furthermore, during this period, regional agreements
for the Zambezi River System and Lake Chad were adopted (Chapter 4). A new
area that was not included in the Montevideo Programme on the Development
and Periodic Review of Environmental Law but which has gained significance
since then is the conservation and rational use of biological resources. The
Governing Council of UNEP decided in 1989 to take action towards agreeing
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on a convention for the conservation of biodiversity. In the late 1980s UNEP
started work, jointly with WMO, on the development of a convention on climate
change. UNEP also played a major role in developing the CITES and CMS
conventions providing for the conservation of wild fauna and flora, which were
adopted and came into force during the 1970s and early 1980s (Chapter 8).
UNEP’s programme of assistance to developing countries in the formulation and
implementation of national environmental laws and institutions has been
carried out in 48 developing countries. UNEP also publishes several important
legal publications on environmental law including the Multilateral Treaties in
the Field of Environment and the Register of Environmental Treaties (UNEP, 199 1C)/

Mobilizing support for development co-operation

Although UNEP’s mandate does not entail responsibility for the direct
implementation of development projects, UNEP does influence these activi.ies
through its management of the Environment Fund, its Clearinghouse programme,
its administration of various ‘trust funds’, and its secrctariat function for CIDIE
and DOEM.

In creating UNEP in 1972, the General Assembly directed that the
Environment Fund finance wholly or partly new environmental initiatives
undertaken within the UN system, with particular attention to integrated
projects. A portion of the Environment Fund is used to cover support and
management costs for UNEP, after which sixty per cent is devoted to global
programmes such as GEMS and INFOTERRA (UNEP, 1990b). The remainder
has been employed to catalyse the implementation of projects in developing
countries (UNEP, 1987b).

By providing seed money from the Fund to launch projects carried out by
other UN agencies. governments and NGOs, and by linking the needs of
developing countries to the resources and expertise of the more affluent nations
through the Clearinghouse programme established in 1982 (UNEP, 1983a.
1989a), UNEP has been able to stimulate environmental action well beyond
the bounds of the UN system. Contributions made to projects initially financed
by the Fund have been estimated to be four times the contribution made by the
Fund itself (UNEP. 1988a). The Clearinghouse programme has assisted in
channelling more than $US17 million worth of technical co-operation to
developing countries. The programme ‘works at both ends - helping developing
countries to formulate projects and encouraging donors to finance them’
(UNEP, 1987b).

The environment programmes of the UN agencies

Over seventy UN programmes and agencies are listed in directories of the UN
system. The vast majority carry out functions relevant to national economic
and social development and to managing the global commons (see Appendices
I and 11). These functions may be grouped roughly into data collection and
rescarch, policy formulation (including international treaties and ‘soft law’
codes and standards), and development co-operation activities, such as training
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and education, technical assistance and project funding. Virtually all of these
agencies and programmes also contribute to global awareness by making
available to the public information describing the issues and objectives of their
programmes.

As the interconnections between avoiding environmental degradation.
alleviating poverty and developing the human potential are more clearly
understood, it has become increasingly apparent that virtually every organization
in the UN system has some bearing on the environment and sustainable
development. The Stockholm Conference prompted many agencies and
programmes to examine their activities and highlight environmental components.
Many of the major global conferences following Stockholm (Appendix III)
which explored in-depth issues related to food and fresh water, science and
technology, renewable energy sources, desertification and other topics, led to
the establishment of additional inter-governmental and secretariat organs
within the UN system. Yet, in a perverse manner, the proliferation of
‘environmental’ components and narrow, issue-oriented organs has increased
the isolation of each instead of enhancing an integrated, multisectoral approach
to problem-solving.

The Report of the World Commission on Environment and Development (WCED,
1987) and UNEP’s report: The Environmental Perspective to the Year 2000 and
Beyond (UNEP, 1988b) were a major spur to new thinking. and especially to a
recognition that an integrated approach was essential. They have been complemented
by several significant regional responses, including From Our Own Agenda, for Latin
America and the Caribbean, Economic Policies for Sustainable Development, prepared
under the auspices of the Asian Development Bank (1990), and a long-term
perspective study by the World Bank, FFrom Crisis to Sustainable Growth, dealing
with sub-Saharan Africa. While these three latter documents are not specifically
about the environment, they demonstrate how environmental considerations are
now deeply integrated into development planning.

The United Nations system
Data and information services

The World Meteorological Organization (WMO) and the [ntergovernmental
Oceanographic Commission (IOC) are examples of organizations that specialize
in global data collection and support major interdisciplinary scientific
investigations - in world climate and weather and in the nature and resources
of the oceans respectively. The IOC, in collaboration with its ‘parent’, UNESCO,
has increasingly taken on the role of assisting developing nations to acquire a
marine scientific research capability of their own. WMOQ is becoming more
involved in the policy implications of climate and weather research with its
sponsorship, together with UNEP, of the Intergovernmental Panel on Climate
Change (IPCC).

Global statistics are maintained by a number of UN agencies. WHO has
extensive information on various aspects of human health, and trends in factors
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that affect health. UNFPA maintains global and national population data and
predicts trends. UNESCO and UNICEF collect world-wide data relevant to
education and the well-being of children. FAQ collects information on
agricultural and food production and consumption (including fisheries),
forestry and forest products, and related economic activities. The former UN
Centre for Transnational Corporations (UNCTC), whose functions arc now
incorporated in the United Nations Secretariat’s Department of Economic
Development, synthesized a wealth of information on corporate activities as
well as data on product bans and hazardous technologies and their alternatives.
The UN Disaster Relief Organization (UNDRQ) has begun to compile data on
the possible effects of environmental degradation on natural disasters (Chapter
9). Each of the UN regional economic commissions also carries out various
environmental data collection and dissemination functions.

Environmental policy and law

Many of the UN agencies provide guidance on environmentally-sound
development, and prepare action plans. strategies (Box 2), principles. codes and
guidelines (Box 3) as well as legally binding international treaties ( Box 1). Some
of these state objectives and principles, while others provide operational
guidelines and practices. The more general are designed for review cvery five
to ten years, while many of the more specific ones provide institutional
mechanisms to evaluate and update their specifications. The latter include:

+ FAO's 1983 International Undertaking on Plant Genetic
Resources, which provides guidelines for conservation and exchange of
genctic resources;

« FAO's 1985 International Code of Conduct on the Distribution and
Use of Pesticides. which identifies potential hazards, establishes
standards of conduct, and defines responsibilities for those engaged in
pesticide distribution, regulation and use;

+ the Codex Alimentarius. a programme jointly established by WHO and
FAQ in 1962, which has produced a large volume of food safety
standards; and

+ the 1985 Tropical Forestry Action Plan, sponsored by FAO, UNDP,
IBRD and the World Resources Institute, a process created to re-orient
forestry policies and review national implementation plans.

In addition. a large volume of ‘soft law’ guidance in the form of handbooks
and codes is produced by agencies such as IMO and ILO. to assist states in
designing specific national laws, standards and procedures to give effect to
international treaties governing labour health and safety and ship safety and
pollution control. In 1989, the IAEA Board of Governors approved international
criteria for the safe disposal of high-level radioactive wastes to protect present
and future generations against radiation.
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1972
1974
1974

1974

1975

1978

1979
1979
| 1980
1980

1981
1981

1981
1981

| 1990
1982
1982
L 1982

1981-

__

Major Action Plans, Programmes and Strategies since 1972.

Stockholm Action Plan.
World Population Plan of Action. |

Universal Declaration on the Eradication of Hunger and
Malnutrition (FAO).

Cocoyoc Declaration on Patterns of Resource Use, Environment
and Development Strategies.

Regional Seas Programmes; Nine regional action plans adopted
by 1991 (UNEP).

International Environmental Education Programme (UNEP/ |
UNESCO).

Vancouver Action Plan for Human Settlements.
Mar del Plata Action Plan for Water Resources Management.
Plan of Action to Combat Desertification. ‘

Thilisi Declaration on Environmental Education (UNEP/
UNESCO).

Buenos Aires Plan for Promoting and Implementing Technical
Co-operation Among Developing Countries.

Vienna Programme of Action on Science and Technology.
World Climate Impact Programme.
World Conservation Strategy (UNEP/IUCN/WWF).

Declaration of Environmental Policies and Procedures Relating
to Economic Development.

Global Strategy for Health for All by the Year 2000 (WHO).

Nairobi Programme of Action for the Development and ‘
Utilization of New and Renewable Sources of Energy.

Agriculture: Toward 2000 (FAQ).
World Soils Charter (FAO).

International Drinking Water Supply and Sanitation Decade.
Montevideo Programme for Environmental Law (UNEP).
World Charter for Nature (UNGA).

World Soils Policy (UNEP). continued
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; |
‘ 1983 Strategy for the Protection of the Marine Environment (IMO).

i 1984 Programme of Action on Agrarian Reform and Rural
‘ Development (FAQ).

1984 Global Action Plan for the Conservation, Management and
‘ Utilization of Marine Mammals (UNEP/FAO).

1984 Declaration of World Industry Conference on Environmental
Management (WICEM).

1984 Strategy for Fisheries Management and Development (FAQ).
1985 Action Plan for Biosphere Reserves (UNESCO).

1985 Tropical Forestry Action Plan (FAQ, WRI. World Bank, UNDP).
1987 Environmental Perspective to the Year 2000 and Beyond (UNEP).

1987 International Strategy for Action in the Field of Environmental
‘ Education and Training for the 1990s (UNESCO/UNEP).

‘ 1988 Global Strategy for Shelter to the Year 2000 (UNCHS).

| 1990- |
1999 International Decade for Natural Disaster Reduction. i

1 1991 Strategy and Agenda for Action for Sustainable Agriculture
\ and Rural Development (FAO). ‘

‘ 1991 World Conservation Strategy for the 1990s (IUCN, UNEP,
WWE).

' 1991 Declaration of the Second World Industry Conference on
| Environmental Management (WICEM II).

‘ ; ) . o

Increasingly, these programmes build on related initiatives. For example, in
1989, the FAO Conference incorporated into the pesticide code the ‘prior
informed consent’ procedure adopted in UNEP guidelines related to chemicals
in international trade (UNEP, 1989b). UNEP, ILO and WHO operate a joint
International Programme on Chemical Safety. established in 1980, and ILO
and IAEA a programme on protection of workers exposed to radiation. I[n a joint
policy initiative of a slightly different nature, UNESCO's Man and the Biosphere
Programme has since 1971, in collaboration with national committees
throughout the world, sought to ‘develop within the natural and social sciences
a basis for the rational use and conservation’ of natural resources and the
environment (UNESCO, 1989).

Several UN agencies have played a significant role in the development of
international environmental law. The IMO has produced an impressive record

~1
J
NS



INTERNATIONAL RESPONSES

—_

Selected examples of UN organizations and their contribution to
‘soft law’.

‘Soft Law’ is used here to refer to international standards, codes
and guidelines that are not legally binding. Even though such standards
do not hold the weight of legally binding international agreements, they
have often been very effective means for furthering environmental
protection and sustainable development. Furthermore, in some instances
‘soft law’ has served as the basis for negotiating legally binding
agreements, e.g. UNEP’s 1987 Cairo Guidelines for the Environmentally
Sound Management of Hazardous Wastes served as the basis for the
Basel Convention on that subject in 1989. While numerous UN
organizations and other institutions have long been involved in the
development of ‘soft law’, the following is a short list of some of the
major contributions of several UN organizations in this area.

* WHO: Since 1951 the WHO expert committee on biological standards has
met yearly to formulate recommendations for international standards for
biological and pharmaceutical products; WHO has long been involved in
the development of Environmental Health Criteria - particularly in
relation to specific substances; WHO has also formulated guidelines for
Drinking Water Quality; and, since 1962, WHO has been involved in the
Joint FAO/WHO Food Standards Programme, administered by the Codex
Alimentarius Commission.

» FAO: Joint FAO/WHO Food Standards Programme (1962); International
Undertaking on Plant Genetic Resources (1983); International Code of
Conduct on the Distribution and Use of Pesticides (1985).

 ILO: Since its inception ILO has been involved in developing labour-related
international standards and guidelines such as those for the working
environment and safety and health in construction.

» IMO: IMO has produced numerous guidelines, standards and codes related
to maritime safety and the protection of the marine environment.
Examples include: the International Maritime Dangerous Goods Code;
Guidelines and Standards for the Removal of Offshore Installations and
Structures on the Continental Shelf and in the Exclusive Economic Zone;

| and Guidelines for the Surveillance of Cleaning Operations Carried Qut at

Sea on Board Incineration Vessels.

continued
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BOX 3 CONTINUED

» TAEA: Much of IAEA’s work concerns the development of international
codes, standards and guidelines for nuclear energy. Among them are; the
five Nuclear Safety Standards Codes (1978); the Principles for Limiting
Releases of Radioactive Effluents into the Environment (1986); and the
International Criteria for the Safe Disposal of High-Level Radioactive
Wastes (1989).

» UNEP: Principles of Conduct for the Guidance of States in the Conservation
and Harmonious Utilization of Natural Resources Shared by Two or More
States (1978); Guidelines on International Co-operation on Weather |
Modification (1980); Conclusions of the Study of Legal Aspects Concerning
the Environment Related to Offshore Mining and Drilling within the Limits
of National Jurisdiction (1982); Montreal Guidelines for the Protection of
the Marine Environment Against Pollution from Land-Based Sources
(1985); Cairo Guidelines for the Environmentally Sound Management of
Hazardous Wastes (1987); Goals and Principles of Environmental Impact
Assessment (1987); London Guidelines for the Exchange of Information
on Chemicals in International Trade (1987 - amended 1989).

"« UNCTC: Criteria for Sustainable Development Management of Transnational
Corporations (1989).

of international agreements to prevent and control marine pollution from ships.
UNESCO administers the 1972 World Heritage Convention. The TAEA has long
been involved in developing codes of practice for safe installation and operation
of nuclear power plant facilities. In the wake of the Chernobyl accident, two
1986 treaties were concluded under IAEA auspices: The Convention on Early
Notification of a Nuclear Accident, and the Convention on Assistance in the
Case of a Nuclear Accident or Radiological Emergency. ILO has developed
several conventions on safety in the working environment, including a 1990
convention concerning safety in the use of chemicals at work. UNEP has played
a major role in the development and implementation of international
environmental law during the last two decades, as described earlier in this
chapter.

Environmentally sound development policies

In 1979 an cvaluation was carried out of the environmental policies and
programmes of nine development assistance agencies. The publication Banking
on the Biosphere? concluded that greater attention to environmental concerns
was necessary at all levels of the development assistance process and among
all of the institutions surveyed (Stein and Johnson, 1979). In response, UNEP
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together with nine development assistance agencies, including the World Bank
and the United Nations Development Programme (UNDP), signed the Declaration
of Environmental Policies and Procedures Relating to Economic Development in
1980. They pledged to create systematic environmental assessment and
evaluation procedures for all development activities and to support projects
enhancing the environment and natural resource base of developing nations.
In addition, they formed the Committee of International Development Institutions
on the Environment (CIDIE) to review regularly the implementation of the
Declaration (CIDIE, 1988).

Today CIDIE is composed of 17 members. Apart from member institutions,
annual CIDIE meetings are also attended by observers from bilateral assistance
agencies. interested inter-governmental organizations and NGOs. Although
CIDIE has made substantial progress in incorporating environmental
considerations into the policies and activities of its member institutions, its full
potential in terms of the effectiveness of such policies and activities in bringing
about sustainable development has yet to be realized.

In the late 1980s. and following the report of the World Commission on
Environment and Development, these agencies have given more attention to
environmental issues. A number of UN agencies have considered introducing
environmental impact assessment of proposed activities and the integration of
environmental considerations into all stages of project planning, implementation
and evaluation (Box 4). UNIDO in 1988 launched a five-year programme to
strengthen the capacity of developing countries to incorporate environmental
considerations into the design and implementation of industrial operations. ILO
and UNEP together have initiated environmental information and training
programmes on environmentally sound management practices for both
employers’ and workers' organizations (ILO, 1989). And in 1990 the UN Centre
on Transnational Corporations developed Criteria for Sustainable Development
Management to strengthen the participation of large industrial enterprises in
efforts to preserve the environment.

The development community has grown increasingly aware of the links
between poverty. education, culture, human health and shelter, and their
impacts on sustainable development. In 1990, UNDP produced the Human
Development Report, which contained a new human development index based,
inter alia. on life expectancy at birth, adult literacy rates, and purchasing power.
UNDP believes that donor priorities should be reoriented toward accelerating
human development and correcting the imbalances among nations illustrated
by the index, which it expects to update annually (UNDP, 1990a, 1990b). The
donor community is also under considerable pressure to involve local
communities and affected ‘stakeholders’ - bankers, entrepreneurs. politicians,
unions, scicntists, engineers, the organized public and indigenous communities
- in project planning and review. The view that development assistance
programmes should be driven primarily by the country and constituencies
involved. should draw on local skills and expertise, and must command
widespread national support, is gaining ground rapidly.
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Selected examples of environmental assessment procedures.

The following is a brief summary of current environmental assessment
procedures at the World Bank, the Inter-American Development Bank
and UNDP. In this respect it should be noted that numerous other
international and regional organizations such as FAO, UNIDO and the
Asian Development Bank have also developed environmental assessment
procedures specific to their own activities.

« World Bank: In 1989 the Bank issued Operational Directive 4.0 on
environmental assessment (EA) guidelines in order to facilitate the
systematic incorporation of environmental considerations into project
and sector work - including projects of the IDA. While EA preparation is
considered to be the responsibility of the borrower, the Task Manager for
the activity monitors the EA process, with support from the appropriate
Regional Environment Division. EAs are supposed to utilize the findings
of the National Environmental Action Plan (if the country has such a plan)
in order to ensure that the development options under consideration are
environmentally sound. The Bank expects the borrower to take the views
of affected groups and local NGOs fully into account in the preparation of
EAs as well as in the design and implementation of the activity. Since 1989
the Bank has been preparing technical environmental guidelines to
address particular sectors. These are contained in the Environmental
Assessment Sourcebook of February 1991.

+ IDB: In 1990 the IDB approved ‘Procedures for Classifying and Evaluating
Environmental Impacts of Bank Operations’. These procedures require
that all prospective loans, including structural adjustments loans, be
examined for their potential impacts. As at the World Bank, the IDB
considers EA preparation to be the responsibility of the borrower.
Furthermore, the IDB states that affected peoples and local groups must
participate in a formal and verifiable way in the preparation of the terms
of reference for the EA. Since the approval of the Procedures, the IDB has

Support for sustainable development and the protection of global environments

The Bretton Woods Institutions - the World Bank (IBRD) and the International
Monetary Fund (IMF) - were established in order. respectively, to help rebuild
countries devastated by World War II and to provide short-term financing for
temporary balance-of-payments deficits. During the 1960s, they re-oriented
their programmes to focus primarily on the developing nations. In 1990 the
World Bank lent out approximately $US15.2 billion for projects including
agricnlture, forestry, rural development. industrial development. infrastructure
and energy.
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been developing detailed environmental guidelines for individual sectors
- transportation, mining, sanitation and urban development, agriculture,
industry and energy. These guidelines have been prepared for IDB staff
responsible for identifying, analysing and negotiating loans. Their focus |
is on procedural aspects as opposed to technical environmental concerns.
This approach was taken because the IDB felt it unnecessary to duplicate '
World Bank efforts to elaborate technical guidelines - given the similarities
between the environmental policies of the World Bank and the IDB and |
the fact that the IDB members are also members of the World Bank. ‘

* UNDP: UNDP’s three volume Policies and Procedures Manual (PPM) details
the procedures used in the project cycle by both UNDP and agencies that
execute UNDP-funded projects. Although the PPM contains no EA
guidelines or checklists for development assistance activities, UNDP's new
Environmental Management Guidelines (EMG) present both a general policy
overview and an operational strategy by which UNDP staff and others
may introduce environmental management and sustainable development
considerations into technical assistance schemes, country programming,
and project cycles. The EMG offer operational guidelines for introducing
‘environmental checkpoints’ into selected steps of UNDP planning and
executing procedures (outlined in the PPM). The EMG also call for the
preparation of short Environmental Overviews (EO) to be part of project
documents and country programmes. EQs are to provide UNDP and the
country, institution or organization that requests UNDP assistance with
basic information describing the characteristics of the environment where
the proposed activity is to take place as well as potential environmental
impacts. After reviewing the EQ. the preparation of an in-depth
Environmental Management Strategy (EMS) can be recommended for the
proposed activity. The EMS is an on-going effort that must be closely
monitored throughout the life of the activity. It is intended to provide |
alternatives for sound environmental management and is to be built on
broad participation by all relevant ‘actors’.

The United Nations Development Programme (UNDP) was established as a
subsidiary organ of the UN General Assembly in 1966 as the principal UN
mechanism for financing technical co-operation in developing nations. Total
UNDP resources in 1989 were approximately $US1. 3 billion. In addition, UNDP
administers several trust funds, for example Science and Technology., Women,
and the Population Fund. The original idea that UNDP would serve as the
central funding mechanism for technical co-operation has long since been
overtaken by events. UNDP continues to provide somewhat more than half the
funding for technical co-operation projects executed by agencies such as WHO.
WMO and UNIDO, but these funds are often supplemented by substantial
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voluntary contributions made directly by bilateral donors to individual agencies
or to trust funds administered by them. UNEP, as noted earlier, administers
several such trust funds. UNIDO established its own Industrial Development
Fund in 1976 to undertake ‘special projects’. Less than ten per cent of IAEA's
technical assistance funds come from UNDP, while the UNICEF Children’s Fund
is completely independent of UNDP. At the other end of the spectrum, the value
of the World Food Programme’s assistance projects - many of which support
irrigation, soil conservation and other development activities meant to increase
food security - exceeds total UNDP resources.

The establishment of trust funds for environmental purposes, a practice later
adopted by UNEP in the regional seas programme, was pioneered by UNESCO,
for example in the World Heritage Fund established under the World Heritage
Convention. Trust funds are based on voluntary contributions from governments
and are used to help finance the implementation of an agreement. The 1990
meeting of the parties to the Montreal Protocol on Substances that Deplete the
Ozone Layer carried this idea further by adopting an interim financial
mechanism which required states parties, on the basis of the UN scale of
assessments, to help fund assistance programmes and, explicitly, the transfer
of technology, to enable developing nations to comply with control measures
established by the protocol.

The UN structures for reporting and co-ordinating environmental
activities

General

The General Assembly and the Economic and Social Council (ECOSOC) review
environmental matters. The Security Council has not generally addressed these
issues, although liability for environmental damage and the depletion of natural
resources is reaffirmed in the Security Council resolution on the termination
of hostilities between Irag and Kuwait. The General Assembly mects every
northern autumn in regular session in New York, while ECOSOC generally
meets three times yearly in Geneva and New York, with one organizational
session followed by two substantive sessions. It reviews reports from specialized
agencices and United Nations organs, including UNEP, and forwards them to the
General Assembly together with any recommendations. They are then
considered in the Second Committee of the General Assembly, which deals with
economic matters.

ECOSOQC, in the context of its 1946 Resolution on negotiations on the
relationship between the UN and the specialized agencies. requested the
Secretary-General to establish a standing committee of administrative officers
with himself as chairman. The heads of the specialized agencies were members
of this committee, whose purpose was to ensure the fullest and most eflective
implementation of the agreements entered into between the United Nations and
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the specialized agencies. Membership of this committee, now known as the
Administrative Committee on Coordination (ACC), has expanded over the years
to include heads of major United Nations programmes such as UNDP, UNICEF,
UNEP and UNCTAD, as well as the heads of the World Bank. the IMF and the
IAEA. The ACC meets twice a year under the chairmanship of the Secretary-
General and its reports and recommendations are submitted to ECOSOC and the
General Assembly. In some instances, special ACC reports are submitted to the
inter-governmental body concerned.

The Environment Co-ordination Board and subsequent co-ordination on
environmental matters

As the world has increasingly realized the pervasive nature of environmental
problems and the integral connection between environment and development,
the necessity for a co-ordinated, multisectoral approach to sustainable
development has become very evident. As originally conceived, the Environment
Co-ordination Board (ECB), established as part of UNEP by the UN General
Assembly in 1972, was to serve as the mechanism for fostering co-operation
among UN bodies having a mandate for environmental programmes. The ECB
was to function under the auspices and within the framework of the ACC. In
1977, at the time of the restructuring of the UN bodies dealing with economic
aspects, the ECB functions were assumed directly by the ACC (UNEP, 1982b).

Once the ACC took over the ECB'’s function of co-ordinating environmental
matters, the UNEP Governing Council urged the Executive Director to ensure
that designated officials of the UN system met to prepare for ACC meetings on
environmental issues. Hence, the term ‘Designated Officials on Environmental
Matters’ (DOEM) was born (UNEP, 1982b, 1988¢). DOEM meetings do not have
a fixed membership, but nearly every UN system organization has designated
one of its senior officials to attend this group, which is chaired by the Deputy
Executive Director of UNEP and supported by a UNEP secretariat. Traditionally.
the DOEM hold three meetings a year. In recent years, the DOEM have been
formally designated as the mechanism to facilitate the preparation, monitoring
and evaluation of the system-wide medium-term environment programme
(SWMTEP), considered below (UNEP, 1982b, 1983, 1984, 1986).

In 1975, UNEP initiated the process of ‘joint programming’ in the form of
‘bilateral'’ meetings between UNEP representatives and representatives of
individual co-operating agencies. It soon became evident, however, that
because of the wide range of activities of the various UN organizations involving
the environment, it would be more productive to convene discussions with all
the concerned agencies around a programme theme, such as fresh water or
biodiversity. A series of thematic joint programming sessions on environmental
matters was initiated by UNEP in 1977 (UNEP, 1982¢). These have provided
a fruitful opportunity for UNEP to develop effective co-operative relationships
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with other UN agencies and among them (Box 5).

Although thematic joint programming is organized by the DOEM, the
exercises themselves rely on experts from relevant UN agencies, and may
depend on institutional mechanisms that have been in place for some time. For
example, the Inter-Agency Working Group on Desertification (IAWGD), which
was established by the United Nations General Assembly on the recomimendation
of the 1977 UN Conference on Desertification, co-ordinates desertification
activities throughout the UN system. Likewise. the Ecosystem Conservation
Group (ECG). which is composed of UNEP, UNESCO, FAO and IUCN, in co-
operation with WWF and the International Board for Plant Genetic Resources
(IBPGR), is the mechanism that has been utilized for joint programming on
biodiversity (UNEP, 1988c).

Although system-wide medium-term planning in the UN system was
conceived in 1977 (UN, 1977), its implementation was delayed until the
beginning of the 1980s. The first such medium-term plans in the UN were the
environment plan SWMTEP I, which was approved in 1982, covering the
period 1984-89, and SWMTEP II, adopted in 1988 to cover the period 1990
to 1995. Both cut across the entire UN system, laying out a co-ordinated plan
for agencies in implementing their various environmental activities (UNEP.
1988c, 1988d). The process of formulation gave UNEP the opportunity to
exchange views with all relevant members of the UN system on how to
streamline or expand existing programmes and on how to fill gaps.

SWMTEP 1II is divided into subject areas focusing on environmental
components such as the atmosphere, oceans and terrestrial ecosystems. In
addition, it has cross-cutting sections focusing on social issues such as human
health and welfare and economic sectors such as energy and industry. It is to
be reviewed mid-term in 1993, and this evaluation. together with the final
evaluation of SWMTEP I, will serve as the basis for proceeding with SWMTEP
I1I.

The bases for ensuring the co-ordinated development of environmental
programmes within the UN system exist. What is still missing is the process by
which the implications of development policies and programmes are fully linked
with those in the environmental area. This process is needed to strengthen the
capacity of the UN system in its support for sustainable development.

Other global institutions

One of the dramatic features of the past two decades has been the massive
growth of international institutions outside the United Nations system (but
commonly linked to it by shared objectives and practical co-operation). In the
environmental field, mention has already been made of ITUCN, now known as
The World Conservation Union, founded in 1948 with states, governmental
agencies and non-governmental scientific and conservation organizations
among its 650 members. It has played a significant role in the development of
international environmental law and policy. in monitoring environmental
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Examples of interagency programmes. |

World Conservation Monitoring Centre (IUCN/UNEP/WWF): to support
conservation and sustainable development through the provision of ‘

information on the world’s biological diversity.

Intergovernmental Panel on Climate Change (UNEP/WMO): formed in '
1988 to complete assessments on the scientific aspects of climate change;
the ecosystem, economic and social impacts of climate change; and the |
appropriate policy responses. The assessments were presented to the
Second World Climate Conference of 1990. Since that time, the IPCC has
been advising the international negotiating forum on a climate change
convention.

World Climate Programme (WCP) (WMO/UNEP/UNESCO/IOC/ICSU):
under overall co-ordination of WMO, the WCP comprises programmes
concerned with the collection of climate data, the application of climate ‘
information in all economic sectors, the improvement of prediction
capability, and the assessment of the socio-economic impacts of climate “
change and the policy implications.

Joint Group of Experts on Scientific Aspects of Marine Pollution (GESAMP) “
(UNEP/IMO/IOC/FAO/UNESCO/WHO/IAEA/United Nations): expert

members appointed in their individual capacities to provide: assessment \
of potential effects of marine pollutants; scientific bases for research and
monitoring programmes; international exchange of scientific information
relevant to assessment and control of marine pollution; scientific principles
for the control and management of marine pollution sources; and
scientific bases and criteria relating to legal instruments and other
measures for the prevention, control or abatement of marine pollution.

Internationa! Programme on Chemical Safety (IPCS) (UNEP/ILO/WHO): '
est. 1980 to assess the risks that specific chemicals pose to human health ‘
and the environment.

Joint FAO/WHO Food Standards Programme: established to protect the ‘
health of consumers and ensure fair practices in the food trade by |
initiating and guiding the preparation, finalizing, publication and revision |
of international food standards and by promoting the co-ordination of all
food standards work undertaken by international organizations. In 1962
the FAO/WHO Codex Alimentarius Commission was established to |

implement the programme, ‘

Ecosystem Conservation Group (UNEP/UNESCO/FAOQ/IUCN in co-operation “
with WWF and IBPGR): involved in policy and programme development
as well as co-ordination efforts on matters related to the conservation of ‘
biological diversity. |

continued |
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BOX 5 CONTINUED
| |

con

Interagency Working Group on Desertification (UNEP/UNESCO/UNDP-
UNSO/UNIDO/WMO/WFP/World Bank/UNDRO/ILO/IFAD/FAQ/DTCD/
ECA/ESCWA): to review issues of co-ordination as they relate to the efforts
to implement the Plan of Action to Combat Desertification - a forum for
exchanging information on UN agency activities related to desertification
control and for thematic joint programming on desertification.

Joint Consultative Group on Policy (UNDP/WFP/UNFPA/UNICEF/IFAD):
to co-ordinate assistance policies and programmes among the five major
donor programmes of the UN. Increasingly, members are meeting in the
fleld (at country level) to programme activities. In 1989, the organizations
formally decided to synchronize their programme cycles with the respective
governments' planning cycles. ‘

Tropical Forestry Action Plan (TFAP) (WRI/FAO/World Bank/UNDP):
provides the framework for efforts of the international development
assistance community to address tropical deforestation. TFAP serves to
identify development constraints in tropical forestry and to set common
priorities for countries and donors. WRI withdrew as a sponsor in 1991. |

United Nations Sudano-Sahelian Region (UNDP/UNEP): established in
1975 as a special entity within UNDP concerning drought and desertification
in the Sudano-Sahelian region. In 1978, UNSO was given the mandate
(by joint agreement between UNDP and UNEP) to act on behalf of UNEP
in implementing the Plan of Action to Combat Desertification in the |
Sudano-Sahelian region. To this effect, UNSO is funded by UNDP and
UNEP and provides information, advice and technical assistance to some
22 countries of the region.

International Trade Centre (ITC) (UNCTAD/GATT): works with developing
countries to set up effective national trade promotion programmes for
expanding their exports and improving their import operations through
the provision of information, advice, training and technical co-operation.

Energy Sector Management Assistance Programme (World Bank/UNDP):
to provide assistance to energy-related activities in developing countries.
It is also supported by other UN agencies and numerous bilateral aid
agencies. 1

|

ditions and trends, in technical co-operation projects in developing nations,

and in raising public awareness world-wide. It engages in joint ventures with

UN

agencies and programmes, for example action in partnership with UNEP

and WWF to support the World Conservation Monitoring Centre (WCMC),

acti

ng as a member of the Ecosystem Conservation Group (ECG), and producing

two World Conservation Strategies (in 1980 and 1991) in partnership with
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UNEP and WWF and with support from UNESCO and FAO.

Another world-wide institution that has had a major influence on
environmental affairs is ICSU, The International Council of Scientific Unions,
which maintains permanent Unions in major disciplines. operates specialist
Scientific and Special Committees (such as SCOPE, The Scientific Committee on
Problems of the Environment) and mounts major programmes such as the
International Geophysical Year, International Biological Programme and
International Geosphere/Biosphere Programme (IGBP). ICSU has often worked
very closely with WMO and 10C. One of its great strengths is that its national
member organizations are mostly Academies of Science, and ICSU activities
thus draw on many of the world's most outstanding scientists.

In the 1970s and 1980s many environmental NGOs were established to
provide independent advice (as the International Institute for Environment and
Development, IIED, and the World Resources Institute, WRI. do) or to act as
advocates on general or particular issues. The World Wildlife Fund (now World
Wide Fund for Nature, WWF) was established to mobilize support for
conservation, but as it has grown it has also broadened and now deploys funds
substantially greater than those at the disposal of UNEP on a wide range of
projects and programmes for the conservation and sustainable use of
environmental resources. Greenpeace and Friends of the Earth are two other
powerful global NGOs with a more active campaigning approach. In total the
resources at the disposal of these major global NGOs are quite large.

The past two decades have also seen the strengthening of many ‘humanitarian’
or ‘development assistance’ NGOs such as Oxfam, Save the Children Fund, and
Christian Aid. These bodies have become more and more involved with
environmental issues because it has become evident to them that humanitarian
aims such as famine relief are best extended and consolidated by measures to
provide an environment within which people can live in a sustainable way.

Regional institutions and actions

The number of regional political and economic organizations that in one way
or another are concerned with environment and development questions has
also increased greatly since 1972 (Appendix II). They include the original
regional security arrangements that came into being after World War II as
contemplated in Chapter VII of the UN Charter; the five UN regional economic
commissions established directly under ECOSOC; numerous regional offices of
global UN agencies and programmes, such as those of UNEP, FAQ and WHO:;
the regional development banks, and several other organizations and conferences
that bear no relationship to the UN system at all, such as the OECD and the
South Pacific Forum. This list is further swelled by the increasing decentralization
of bodies such as [UCN, WWF and the growth of NGOs on the regional scale.

A primary reason for the growth in regional environmental activities has
been the recognition that many severe environmental questions - such as
control of transboundary air pollution, shared river basin management, and the
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protection and use of regional seas and their coastal areas - span national
frontiers, and cannot be dealt with unless the states that share them act
together for mutual benefit. Many species of animal, and especially birds,
migrate or move across frontiers. Animal-borne diseases, ranging from malaria
to rabies, are carried by their vectors from country to country and demand co-
ordinated preventative measures. Trade carries cargoes of potentially hazardous
substances through regional seas, necessitating co-operative arrangements to
guard against, and deal with, accidents.

At regional level, policy, law and institutions have commonly evolved
together. A problem, once admitted, leads to bilateral or multilateral regional
discussion. Agreements then reached define the policies it has been agreed to
pursue, and these require translation into national legal instruments and
administrative practices, which in turn affect the nature of national institutions.
International institutions are commonly set up as a framework for the onward
development of policy, for monitoring its effectiveness. and for sharing expertise
and resources.

Regional activities of UNEP

The Stockholm Conference called for a legal agreement to control ocean
dumping and, within its framework, for regional agreements ‘in particular for
enclosed and semi-enclosed seas, which are more at risk from pollution’. In
response, UNEP, as mentioned earlier, developed its Regional Seas Programme,
widely acknowledged as one of its most successful ventures. The Mediterranean
was tackled first, and an Action Plan was adopted in 1975. A Convention and
two Protocols covering dumping by ships and aircraft and pollution by oil and
other harmful substances in cases of emergency were signed in the following
year. In 1980 the Protocol for the Protection of the Mediterranean Sea Against
Pollution from Land-based Sources was signed by 12 States and the European
Community. In 1982 the Protocol Concerning Mediterranean Specially
Protected Areas was signed. This Mediterranean programme became a model
for UNEP’s other Regional Seas programmes, now covering more than 140
countries. The steps in each case have been:

a) a survey of the problems involved;

b) development of a five-component Action Plan which includes
environmental assessment, environmental management, environmental
legislation, and institutional and financial arrangements.

These regional action plans and their Conventions are described in more
detail below.

Regional UN security and economic arrangements

The original post-war regional arrangements for international peace and
security have evolved into fora concerned with a broader range of issues. For
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example, the Southeast Asian Treaty Organization (SEATO) evolved into the
Association of Southeast Asian Nations (ASEAN). Its mandate has expanded
from promoting regional peace and security to accelerating economic growth
and co-operation among its members. Co-operation in the field of environment
commenced in 1977, and is today reflected in the third ASEAN Environment
Programme (1988-1992), adopted by the Third ASEAN Ministerial Meeting on
the Environment (UNEP/ASEAN, 1988).

The UN regional economic commissions in recent years have all emphasized
the need to orient economic development to take account of environmental
issues. For the West Asian region. this means water resources management and
conservation, whereas the European region has stressed atmospheric pollution
and hazardous wastes (UNEP, 1989c). ECE established a group of Senior
Advisers on Environment in 1971, and in 1987 merged it with its Committee
on Water Problems. Under ECE auspices, major international environmental
agreements have been concluded on long-range transboundary air pollution
and, in 1991, on environmental impact assessment in a transboundary
context. A Code of Conduct on Accidental Pollution of Transboundary Inland
Waters, prepared with financial support from UNEP, was adopted in 1990. The
ECE in 1991 finalized two conventions, one on the Protection and Use of
Transboundary Watercourses and International Lakes, and another on
Transboundary Effects of Industrial Accidents.

The ECA has established an intergovernmental Regional Committee for
Human Settlements and Environment, and in 1984 convened a Conference of
Ministers which produced the Kilimanjaro Declaration, the first high-level
recognition of the role played by environmental degradation in the African
crisis. In 1985, the first session of the African Ministerial Conference on the
Environment (AMCEN) was held in Cairo, and a Regional Programme of Action
for Co-operation on the Environment was adopted. The Ministerial Conference
meets cvery two years to review progress in the implementation of the Cairo
Programme. In 1991 with the support of the African Development Bank, OAU.
the UNCED Secretariat, UNEP and UNSQ, two ministerial-level regional
conferences were held as part of the preparation for the UN Conference on
Environment and Development in Cairo and Abidjan. They both benefited from
the conclusions of the first African Regional Conference on Environment and
Sustainable Development, which took place in Kampala in june 1989.

In Southeast Asia, joint action by the South Pacific Commission. the South
Pacific Bureau for Economic Co-operation, ESCAP and UNEP led to the
establishment of the South Pacific Regional Environmental Programme
(SPREP) in 1982. The Ministerial-Level Conference on Environment and
Development in Asia and the Pacific, held in Bangkok in October 1990,
recognized that sustainability of the Earth could not be achieved in parts
isolated from one another. Two documents presented at the Conference (State
of the Environment in Asia and the Pacific 1990, and the Regional Strategy for
Environmentally Sound und Sustainable Development) were included in the
Regional Report to UNCED, prepared by ESCAP. The seven ESCAP
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intergovernmental committees consider such issues as rural development and
environment, natural resources and energy, development planning and
industry and technology, and are supported by an Environmental Co-
ordinating Unit within the Secretariat.

The Economic Commission for Latin America and the Caribbean programme
in Latin America has been oriented more toward policy development than
development projects, and since 1978 it has turned its attention to identifying
the environmental ramifications of development patterns prevailing during
recent decades and to providing technical assistance to encourage the
incorporation of the environmental dimension into development planning. The
Ministers responsible for the environment in Latin America and the Caribbean
have organized biennial meetings. The Caribbean Community, CARICOM, has
also organized periodic ministerial conferences on the environment. The
purpose of these meetings has been to establish an inter-governmental forum
for consultation on the environment, and to provide a framework for launching
regional cooperative programmes to address priority common problems of
resource management.

Regional development banks

The regional development and investment banks for Africa, the Americas and
Asia, the European Investment Bank, the European Bank for Reconstruction
and Development and the Nordic Investment Bank seek to promote economic
and social development within the regions they serve. The Inter-American
Development Bank (IDB) and the Asian Development Bank (AsDB) are
developing substantial environmental policy guidance and have set up specific
internal structures to ensure that environmental considerations are taken into
account in project planning. The IDB has also issued a document on ‘Strategies
and Procedures on Socio-Cultural Issues as Related to the Environment’, in
order to ensure consideration of the effects of its operations on indigenous tribal
groups and local communities. The AsDB is seeking to develop indices of the
social, economic and environmental aspects of development to use in national
planning approaches. The recently-established European Bank for Reconstruction
and Development is the first such body specifically to include environmental
concerns in its Charter.

Other regional inter-governmental fora on the environment

The Organization of American States (OAS), founded in 1948 to provide a
general forum for economic, political and social co-operation among the
nations of North and South America, has evolved a variety of programmes to
strengthen local capabilities in managing and conserving natural resources.
The Caribbean Environmental Health Institute has been established as a facility
within the Caribbean Community institutional framework to focus on marine
pollution and related aspects of environmental health. The South Pacific Forum
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(SPF) has been particularly active in fisheries management issucs and in
developing a regional information network and a centralized fisheries data base
to monitor fishing activities. Within the Organization of African Unity (OAU).
environmental considerations have received more attention in recent years as
its connections with meeting basic human needs have grown more apparent.

UNEP, OAU and ECA sponsored the First African Ministerial Conference on
Environment (AMCEN) in 1985. AMCEN is now a permanent institution with
a Secretariat located in Nairobi. Tts mandate is to address environmental
problems, with special emphasis on natural resource conservation (soil, forests
and water; marine environment and integrated rural development with special
emphasis on rural energy requirements). Furthermore, the League of Arab
States in co-operation with UNEP convened in 1987 the First Arab Ministerial
Conference on Environment. The League of Arab States decided in 1988 to
establish the Council of Arab Ministers Responsible for Environment (CAMRE)
as a permanent body in the context of the League to deal with environment
at ministerial level. CAMRE is entrusted with promotion of Inter-Arab co-
operation with respect to major shared environmental problems with special
emphasis on desertification, water resources, industrial pollution and public
awareness.

Among the committees established by the OECD, the Environment Committee,
which dates from 1970, has met several times at ministerial level. The OECD
Development Advisory Commiltee is an important forum for donors to
exchange information on development policy issues and their respective
development programmes.

The European Community (EEC), whose environment programme was
launched in 1973, supports numerous environmental activities and has issued
anumber of directives to govern member states’ environmental practices. These
EEC measures constitute the framework with which national legislation must
conform (Haigh, 1989). The Single Act of 1986 strengthencd the European
Community Trcaties by establishing the need for environmental policy firmly
within the competence of the Community. Another regional organization in
Europe that is evolving into a significant forum for discussion of environmental
issues is the Conference on Security and Co-operation in Europe (CSCE). which
grew out of the 1975 Helsinki accords. The CSCE held a meeting on the
Protection of the Environment in Softa, Bulgaria, in 1989 which decided to
focus on the transboundary effects of international accidents, the pollution of
transboundary watercourses and links, and the management of hazardous
chemicals. In June 1991, European Ministers for the Environment met in
Czechoslovakia and agreed to work together on common environmental
problems. ECE is playing a considerable part in the follow-up to both
Conferences, and is working with the EC Commission and others to prepare for
Ministers an Environment Programme for Europe and a report on the State of
the European Environment.

The Commonwealth Secretariat and the Lomé Conventions are not regional
organizations but both play a role in supporting sustainable development. The
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Commonwealth is composed of the 49 members of the association of
Commonwealth countries. It issued the Langkawi Declaration on the Environment
(UN, 1989), which sets a comprehensive long-term agenda for environmental
activities. Through the Commonwealth Fund for Technical Co-operation. the
Commonwealth tinances cooperative endeavours. The Commonwealth
Secretariat has been particularly involved in integrated coastal and marine
management. and has recently established expert groups on the implications
of global climate change for low-lying islands and to monitor regional climate
change data. The Lomé agreements provide a basis for co-operation in
economic development between the European Community and 69 Asia-
Caribbean-Pacific (ACP) nations. The fourth agreement. signed in December
1989, includes a full section on the environment.

Responses in OECD
OECD has also been an important forum for international policy development
during the past 20 years. It established an Environment Committee in 1970).
and under that Committee has developed a number of significant principles and
agreements. The main driving force behind these developments has been the
growth of evidence of change and damage in OECD countries, some of which
is transboundary in origin, and demands for regulations and controls that are
similar across the economic region. avoiding non-tariff barriers to trade and
creating the ‘level playing field' favoured by industry. In 1974 this process led
to the agreement of the Polluter Pays Principle. and there have also been
agreements on specilic controls and standards for particular industrial sectors
and problems (OECD. 1980). These negotiations have inevitably been complex
because they bring changes to an immensely complex economic system. and
because the instruments range from soft law to somewhat harder treaty law.
The OECD region has been in the vanguard of much environmental
regulation because it is the seat of many of the worst problems. Vehicle
emissions, persistent pesticides, the control of parts of the nuclear cycle, and
air and water pollution from stationary sources have all posed severe problems,
often as the consequence of years of inaction. The questions now arising
concern how far the standards and approaches developed in OECD can and
should be extended to other parts of the world. There are now regular meetings
between Environment Ministers from Western and Central and Eastern Europe
at which these questions are discussed. In December 1991, OECD Environment
and Development Ministers adopted a new Policy Statement (Box 6).

Regional scientific fora

Accurate data and information on environmental conditions and trends is
essential for environmentally-sound development, as is sound scientific and
technical advice and analysis. Several regional bodies have been established for
these purposes. Some of the oldest have focused on marine fisheries management
and marine pollution control, such as the International Council for the
Exploration of the Sea (ICES), established in 1901 to co-ordinate marine
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|
OECD policy on the environment. |
\
|

. OECD Ministers of Environment and Development Co-operation, Heads

of UN Agencies and a Commissioner of the European Community met at |
OECD Paris on 2-3 December 1991 and adopted a new policy statement. |
The principal elements of this statement are: |

1. Contributing to sustainable development world-wide is one of QOECD's
central objectives. It requires the concurrent pursuit of economic
growth, higher living standards and a healthy environment. |

| 2. The vicious circle that at present leads to poverty and environmental |
degradation must be broken through sound national economic and 1
social policies, supported by international development co-operation. }

\

3. A strengthened partnership for sustainable development is needed
between OECD members and non-member countries, and the UN
Conference on Environment and Development in 1992 should be used
as a catalyst to this end.

4. OECD countries have a responsibility to use energy and raw
materials more efficiently, and to reduce their impact on the global
environment. They will need to re-evaluate their patterns of both
consumption and production, and promote new technologies.

5. Non-OECD countries should be encouraged to join OECD countries in
a commitment to sustainable development, developing their social and
economic policies to that end and slowing population growth where it i
is too high to permit sustainable development. Additional financial
resources must be made available to these countries as a part of a
strengthened partnership.

6. Conditions should be established that encourage the private sector to '
create, market and use technologies that contribute to sustainable ‘
development. Technical assistance and co-operation between developed |
and developing countries should be strengthened, and barriers to |
technology transfer reduced. OECD knowledge and experience should be 1
shared.

7. The international trading system should be improved and trade and
environmental policies should be mutually supportive. Developments in
GATT through the Uruguay Round and the Working Group on Trade
and Environment must be brought to a successful conclusion.

continued
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8. The private sector is a driving force for economic growth in market-
oriented economies, and at the same time creates resources needed to

' protect the environment. Co-operative efforts with firms in developing

| countries are to be welcomed.

9. Sustainable development can be achieved only through the active
involvement of all sectors of society. More decision making should be
devolved to local level, and the different roles of men and women in
, environmentally-related activities should be recognized. The increasing
; involvement of non-governmental organizations in promoting
sustainable development is welcome.

10. UNCED should formulate agreed strategies for sustainable
development and start a process of strengthening partnerships to attack
environmental problems at national, regional and global levels. The
Conference should be a decisive stage in a new process of multilateral
co-operation on environment and development.

Source: OECD (1991).

scientific rescarch in the North Atlantic region, the International Council for
the Scientific Exploration of the Mediterranean (ICSEM) and, most recently, the
North Pacilic Marine Science Organization (commonly known as PICES)
created in 1990,

Regional conventions and legal instruments relating to the
environment

Regional agreements on air pollution

The recognition of the international dimension of air pollution led to some of
the ecarliest regional action in North America and Western Europe. In 1972,
Sweden identified transboundary air pollution as a major problem affecting
southern Scandinavia, and reported accordingly to the Stockholm Conference
(Sweden, 1972). In the same year, the OECD began a co-operative programme
to measure long-range transport of air pollution (OECD, 1977).In 1977 the ECE
set up a continent-wide co-operative programme for monitoring and evaluation
of the long-range transmission of air pollutants in Europe, spanning both the
Western, OECD, member countries and the Central and Eastern European
nations that were then members of CMEA. This programme led directly to the
signing of the ECE Convention on Long-Range Transboundary Air Pollution in
1979,
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The evolution of this Convention is an interesting example of how regional
measures have developed during the period under review. Initially, the primary
thrust of the Convention was environmental monitoring and research, and the
exchange of the results. Monitoring arrangements were formalized under a
Protocol on Long-term Financing of the Co-operative Programme for Monitoring
and Evaluation of Long-range Transmission of Air Pollutants in Europe in
1980, and by August 1991 all except two of the 32 States Party to the
Convention had also ratified this Protocol (UNEP, 1991). Although the Nordic
states emphasized from the outset that action had to go further and include
measures to reduce emissions of sulphur oxides which were clearly implicated
as a major source of ‘acid rain’. the agent of biological impoverishment of
thousands of lakes and many hundreds of kilometres of rivers in the southern
areas of Scandinavia, resistance from major industrial nations (especially at this
stage the Federal Republic of Germany, the United Kingdom and the United
States) blocked any action. A Protocol on the reduction of Sulphur Emissions
or their Transboundary Fluxes by at least 30 per cent was none the less adopted
in 1985, with Germany as a signatory. and by August 1991 this had 20
ratilications. including the Federal Republic of Germany but excluding the USA,
the UK. the then German Democratic Republic. Hungary, Poland and Romania
among major industrial states. A Protocol Concerning the Control of Emissions
of Nitrogen Oxides or their Transboundary Fluxes. agreed in 1988, had 18
ratifications by August 1991, including the USA. Germany and the UK. It
entered into force on 14 February 1991.

Canada and the United States are party to the ECE Convention, but events
in North America have followed a parallel path rather than one identical to the
situation in Europe. It has been clear for many years that many lakes in north-
castern North America have also sustained damage attributable to acid
deposition. and in 1976 the Canadian Government identified acid rain as a
high-priority environmental problem. A United States-Canada Research
Consultation Group was established and produced its first report in 1979, and
in 1980 a US-Canada Memorandum of Intent was adopted which covered
rescarch, monitoring, exchange of scientific information and gradual reduction
in emissions (US-Canada, 1980). However, despite major rescarch efforts
including a National Atmospheric Deposition Project (NADP) set up by the US
Environment Protection Agency. international action in North America has
lagged behind that in Europe.

While action to curb emissions of sulphur and nitrogen oxides in both llurope
and North America have moved slowly, and are a long way from reducing
depositions to below the ‘critical loads’ which the most sensitive ecosystems can
tolerate, the regional action on these two continents does provide something
of a model of how transboundary air pollution problems can be addressed.
There is no doubt that similar agreements, pressed ahead by more vigorous
action than has characterized the two areas that have pioneered the regional
approach, will be found desirable in other parts of the world as these
industrialize and begin to face risks of transboundary air pollution.
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Regional action to safequard fresh water resources

In 1970, the United Nations General Assembly recommended that the
International Law Commission (ILC) study the law on non-navigational uses
of international watercourses, with a view to codifying and developing it
(Holdgate, Kassas and White, 1982). Such analysis ran into difficulties of
definition. and at the time of the Stockholm Conference in 1972 the potential
problems posed by the impact of the actions of one state on other states through
the creation of changes in shared rivers was already cvident, and a cause of
some friction. In the developed regions, the chief concern was over pollution,
progressively increasing as a river flowed seawards, and posing particular
problems for the nations in whose territory the estuary of the river lay. In the
developing world the chief concern was over the impact on downstream states
of water abstractions upstream, for agriculture and industry. The management
of the Parana, Brahmaputra and Ganga all raised issues of the latter kind.

These problems were returned to at the United Nations Water Conference in
1977, which emphasized the need for co-operation. Since then, the trend in
many regions has been towards joint discussion of the needs the various nations
have for use of rivers that flow through several territories, the establishment
ol some kind of agreement setting out principles. the development of some kind
of joint plan including agreements on abstractions and discharges, and the
creating of a Commission or other body to monitor trends and provide a forum
for discussion.

In Europe. by 1977, there were at least 40 bilateral, 6 trilateral, and one 5-
member agreement affecting boundary waters, and international commissions
had been established for the Danube, Rhine, Mosel and Saar rivers (UNWC,
1978). In North America a similar Commission had been established for the
Great Lakes and other waters at the boundary between Canada and the United
States. These Commissions have continued to work since then, and there isno
doubt that water quality has improved in many parts of the systems concerned,
although progress cannot be described as rapid. Also in North America. a treaty
on the management of water resources at the [rontier between the United States
and Canada (British Columbia) was signed in October 1984. It excluded the
possibility of flooding land in Canada through the construction of a dam on the
Skagit River in the USA. This treaty is an excellent example of an international
agreement on a trans-frontier water resource issue.

In Asia. the most significant new development relates to the Mekong Basin.
Viet Nam, the Lao People's Democratic Republic and Thailand have agreed to
participate in a Lower Mekong Basin Development Environment Programme
(LMBDEP), and an Interim Committee has been established. In 1980, this
established guidelines for environmental planning and assessment. In Africa,
agreements had been reached before 1970 for the Senegal basin (1953). Niger
(1964), and Lake Chad (1964). These have been extended by agreements for
the Mano (1973) and Kagera (1977) and a series of cooperative arrangements
between Egypt and the Sudan for the Nile, for which a Nile Basin Authority has
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been established. Discussions have been held on the establishment of similar
measures for the Congo-Zaire system. In 1987 an agreement was signed by
Botswana, Mozambique, Tanzania, Zambia and Zimbabwe [or the
Environmentally Sound Management of the Common Zambezi River System.
This action plan was endorsed by the Council of Ministers of the Southern
African Development Coordination Conference (SADCC) as a concerted action
programme of SADCC. The implementation of the action plan is under way, and
UNEP has given financial support to SADCC for initiation of its implementation.
This was followed by a similar action plan for the Lake Chad Basin (Chapter
4). In South America, the Rio de la Plata was the subject of an agreement
established before 1980. In fact, as discussed in Chapter 4, UNEP has pioneered
the promotion of the concept and practice of Environmentally-Sound Management
of Inland Waters (EMINWA).

Water management is of crucial importance in Africa, and many regional
agreements have been put in place to respond to drought and desertification.
The Permanent Inter-State Committee on Drought Control (CILSS), the Institut
du Sahel and the United Nations Sudano-Sahelian Office (UNSO) were
established in response to these concerns. Collaboration between Algeria,
Egypt, the Libyan Arab Jamahirya, Mauritania, Morocco and Tunisia is
working towards the establishment of a green belt across North Africa. A
regional project has been established between the Libyan Arab Jamabhirya,
Chad, Egypt and the Sudan to manage the northeastern Saharan aquifer. An
Intergovernmental Authority for Drought and Development (IGADD) has been
established by Djibouti, Ethiopia, Kenya, Somalia, the Sudan and Uganda,
working in their region much as CILSS has endeavoured to work in the western
Sahel.

The trend to regional co-operation is thus well established. The need now is for
action to follow agreement, and in many instances this will require resources.
Meanwhile another trend is apparent. Because the condition of inshore seas is
especially dependant on water-borne discharges from the land via rivers and
outfalls, the need to manage both areas of coastline and the catchments draining
to them is increasingly appreciated (IUCN/UNEP/WWF, 1991).

Regional agreements on the protection of the sea

The need for regional co-operation to safeguard and manage areas of sea began,
in one sense, with various regional Fisheries Conventions as early as the
nineteenth century. However, in recent years impetus has been given by
concern over marine pollution from ships, by the dumping and offshore
incineration of wastes, and from land-based sources. An Intergovernmental
Working Group on Marine Pollution was established as a part of the
preparatory process for the Stockholm Conference, and in parallel with its
efforts regional agreements were drawn up to prevent marine pollution by the
dumping of wastes in the northeast Atlantic (the Oslo Convention, agreed in
1972), and to protect the Baltic (the Helsinki Convention. 1974). In 1974 the
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Paris Convention, also covering the northeast Atlantic, regulated pollution
from land-based sources.

As noted above, soon after its creation, UNEP identified the protection of the
sea as a priority concern, and established a regional seas programme. Its
geographical coverage is shown in Figure 1, while Box 7 lists the regional
agreements that have been adopted as a direct result of this programme and
indicates their scope.

In a number of regions, action has been carried forward by regular
ministerial meetings. In Europe there have been three such meetings to co-
ordinate action to safeguard the North Sea, and these have produced
declarations of policy. for example adopting the ‘precautionary approach’ and
setting stringent targets for pollution reduction at their 1987 gathering (UK.
1987). In the South-East Pacific, a Convention on the Protection of the Natural

Figure 1: The geographical coverage of the UNEP Regional Seas Programme.
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Resources and Environment of the South Pacific, adopted in 1986, has
Protocols on the Prevention of the Pollution of the South Pacific Region by
Dumping, and on Co-operation in Combating Pollution Emergencies in the
South Pacific Region. The South Pacific Forum Fisheries Agency (SFFA) assists
in the conservation and management of fisheries in the exclusive economic
zones (EEZs) of the South Pacific island states.

West Asia is another region with particular marine problems and established
frameworks for co-operation. The Red Sea and the Persian Gulf are both areas
of land-locked water, traversed by many oil tankers, and the Gulf in particular,
because it is shallow, is much at risk from pollution. The Kuwait Action Plan
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Regional seas conventions (so far adopted).

* Convention for the Protection of the Mediterranean Sea against
Pollution (Barcelona, 16 February 1976).

the Marine Environment from Pollution (Kuwait, 23 April 1978).

« Convention for Co-operation in the Protection and Development of
the Marine and Coastal Environment of the West and Central
African Region (Abidjan, 23 March 1981). \

+ Convention for the Protection of the Marine Environment and

|

!

( « Kuwait Regional Convention for Co-operation on the Protection of
[

|

\

|

l

| Coastal Area of the South-East Pacific (Lima, 12 November 1981).

» Regional Convention for the Conservation of the Red Sea and Gulf
of Aden Environment (Jeddah, 14 February 1982).

» Convention for the Protection and Development of the Marine
Environment of the Wider Caribbean Region (Cartagena de Indias,
24 March 1983).

¢ Convention for the Protection, Management and Development of
the Marine and Coastal Environment of the Eastern African Region
(Nairobi, 21 June 1985)

« Convention for the Protection of the Natural Resources and
Environment of the South Pacific Region (Noumea, 25 November (
1986). [

|

Source: UNEP ({1991b)

— ]

— -

has eight parties. seven being Arab states, and the Red Sea and Gulf of Aden
Plan has eighteen members, again seven of them being Arab states.

The Antarctic region

The Antarctic region, broadly defined, includes one-fifth of the Earth's surface,
lying south of the limits of permanent settlement in South America, Africa and
Australasia. Since 1959 there has been agreement under the Antarctic Treaty
among all the nations active in the region to use Antarctica for peaceful
purposes only, and to co-operate in scientific research. The compendium of legal
instruments affecting the region has increased, with the adoption of Agreed
Measures for the Conservation of Antarctic Fauna and Flora in 1964, a
Convention on the Conservation of Antarctic Seals in 1972, and a Convention
on the Conservation of Antarctic Marine Living Resources in 1980. A Protocol
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providing for the comprehensive conservation of the Antarctic environment
and the exclusion of minerals exploration and exploitation for at least 50 years
was signed on 4 October 1991,

The need for comprehensive international action to safeguard the Antarctic
region, and to regulate the fisheries that have developed in its surrounding seas,
is widely recognized. Detailed measures to define and protect areas important
as habitat or because of outstanding landscape quality. to ensure that all
developments are subject to environmental impact assessment, to ensure that
wastes are removed from the region or destroyed without impact, and to
regulate tourism, are all either in place or in process of negotiation. While the
restriction of consultative status under the Antarctic Treaty to nations with a
major presence or activity in the region has excited criticism in the United
Nations General Assembly, the region as a whole remains the subject of more
comprehensive international agreements for environmental protection than
any other part of the Earth's surface. A comprehensive conservation strategy
for the region was published in 1991 (JTUCN, 1991).

Integrated regional policies and actions

It is increasingly recognized that a sectoral approach to environmental
management is of limited effectiveness. Pollutants spread from air torivers, land
and the sea. About 98 per cent of the lead ultimately dissolved in sea water.,
80-90 per cent of the organochlorine pesticides found in open water, and
significant quantities of nitrate, reach the sea through the atmosphere
(GESAMP, 1990). Coastal development, land-use practices, waste disposal
methods. the management of the hydrological cycle and the control of transport
all affect the quality of coastal seas. The need for an integrated approach to
environmental protection is evident.

Over the past two decades, regional policies have become increasingly
integrated. In Europe, the Furopean Economic Community has developed
environmental programmes spanning all 12 member states. The Community's
first Environmental Action Programme, adopted in 1972, was primarily
concerned with preventing pollution: later Programmes have become
progressively wider in scope. Table 1 summarizes the legal instruments and
policy decisions adopted by the Community up to 1991.

The European Community has also adopted enforcement procedures. An
important aspect of European Community procedures is the right of individuals
or citizens' groups to complain to the Commission over the non-observance by
a member state of a Community instrument. A single complaint by a resident
in one of two areas in the United Kingdom that failed to comply with the 1980
Directive on Air Quality Limit Values and Guide Values for Sulphur Dioxide
triggered a Commission investigation that led to infringement procedures
against seven member states.

The number of member states that were the subject of complaint by the
Commission on grounds of non-compliance with Community directives rose
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Table 1: European Community laws and decisions, 1970-91.

Upto 1970 1971-75 1976-80 1981-85 1986-89 1990-1991

Air 2 4 8 9 12 4

Noise 2 1 4 7 4

Hazardous

and toxic 1 5 17 10 7 15
substances

Fresh waters

and seas 1 7 16 20 5 7
Wastes 0 3 9 7 3 5
Fiora and

fauna 0 2 4 19 6 4

Source: data for 1970-89 from DocTer (1991).

from 10in 1982 to 190 in 1985 and 460 in 1989. Unless the state concerned
satisfies the Commission that action has already been taken to resolve the
problem. the complaints are referred to the European Court of Justice. whose
rulings have considerable political weight with member states. Not all rulings
of the Court have been implemented, but most states have complied with its
judgements. The spotlight of public opinion is increasingly turned upon
offenders, and governments are increasingly recognizing the political advantage
of a good record in this tield.

The EEC is unique, but institutions and agreements for close regional co-
operation on a wide range of environmental issues are gaining strength in most
regions. In Asia and the Pacitic, ASEAN co-operation on the environment
began in 1977 when a draft Sub-Regional Environmental Programme (ASEP
I) was prepared. The ASEAN Experts Group on the Environment (AEGE) has
met annually since 1977: in 1990 it was replaced by Ministers with a group
of ASEAN Senior Officials on the Environment (ASOEN) which is co-ordinated
by the member countries on a three-year rotation and is designed to ensure the
co-ordinated planning and implementation of regional environmental
programmes. ASEAN countries have adopted several official declarations and
agreements including the Manila Declaration on Heritage Parks and Reserves,
the Bangkok Declaration on the ASEAN Environment (1984), an Agreement
on the Conservation of Nature and Natural Resources (1985), and a Jakarta
Resolution on Sustainable Development (1987).

Also in the Asian and Pacific Region, a South Asia Cooperative Environmental
Programme (SACEP), with headquarters in Colombo, Sri Lanka, and the South
Pacific Regional Environmental Programme (SPREP) based on Noumea, New
Caledonia, have been the focus for co-ordinated regional programmes.
Afghanistan, Bangladesh, Bhutan, India, Iran, Maldives, Nepal, Pakistan and
Sri Lanka participate in SACEP, whose Council has emphasized the need to
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integrate environmental protection with economic development. A Regional
Seas Programme for South Asian Seas is being co-ordinated by SACEP, with
support from UNEP. The seven countries of South Asia (Pakistan, India, Nepal,
Bhutan, Bangladesh. Sri Lanka and the Maldives) also participate in the South
Asia Association of Regional Co-operation, which is preparing a report on the
state of the region's environment with a special focus on natural disasters. and
this will include a programme for bilateral and multilateral co-operation. For
its part, SPREP with its advisory Association of South Pacific Environmental
Institutions, formed in 1986. is promoting country-specilic national conservation
strategies, coastal zone management. and an evaluation of traditional knowledge
of the environment.

In Africa. a decision o establish five Sub-Regional Environment Groups
(SREGs) to promote regional and sub-regional co-operation in the field of
environment was taken in 1983 by UNEP in response to the need. expressed
in the Lagos Plan of Action for the economic development of Africa, for regional
co-operation in the field of the environment. These groups cover Central Africa
(CASREG), Lastern Africa (EASREG), Northern Africa (NASREG), Southern
Africa (SASREG) and Western Africa (WASREG). The SREGs conducted a series
of meetings in 1983 and carly 1984 ending with the formulation of a
Programme of Action on the African environment. The first African Ministerial
Conference on the Environment (AMCEN), held in 1985, received the reports
of the SREGs together with a report of the Executive Director of UNEP on the
state of the environment and natural resources in Africa. On the basis of these
reports the Conference adopted a Regional Programme of Co-operation On the
Environment. This programme identified four priorities: halting environmental
degradation, enhancing food production capacity. achieving self-sufliciency in
energy and correcting the imbalance between population and resources.

There are several regional agreements on environmental matters in Africa.
They include a Convention on the African Migratory Locust (Kano, 1962), a
Phyto-Sanitary Convention for Africa (Kinshasa, 1967) and an African
Convention on the Conservation of Nature and Natural Resources (Algiers,
1968). Regional Seas Conventions covering West and Central Africa and
Eastern Africa as well as a protocol concerning co-operation in combating
pollution in cases of emergency were adopted in 1981 and 1985 respectively.
For the Eastern African Region a protocol concerning Protected Areas and Wild
Fauna and Flora was also adopted in Nairobi in 1985.

There have also been a number of regional agreements in Latin America and
the Caribbean. One group focuses specifically on natural resources and the
environment and includes the Convention on Nature Protection and Wildlife
Preservation in the Western Hemisphere (1940), the Convention for the
Conservation of the Vicuna (1979), the Treaty for Amazonian Co-operation
(1978) and a Recommendation concerning the formulation of an American
Declaration on the Environment by the Organization of American States (OAS).
The second group of instruments is of a more general character and includes
the Central American Commission on Environment and Development, the
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Andean Pact, the Caribbean Community (CARICOM). and the Acapulco
Commitment to Peace Development and Democracy (19871, with subsequent
declarations by the Group of Rio (ECLAC. 1991).

Institutional growth and
environmental need: an analysis

The central challenge

The complexity and magnitude of the environment/ development “problematique’
was recognized during the preparatory process for the Stockholm Conlerence.
Twenty years later, the level of political interest in the environment is very
different. Yet. ironically, many of the essential points recognized by the
participants in the Founex and Cocoyoc meetings are still being raised in debate.
The major problem of underdevelopment is back on the agenda of the
developing countries in a major way. The debate over the over-consumptive,
wasteful life-styles in the developed countries has, if anything, intensified. Many
people are again asking the Kinds of questions posed in Limits to Growth: for
example concerning the possibility. let alone the desirability. of unabated
growth in energy demand and the private transport sector. In the 1970s these
questions generally related to energy resources running out: today they focus
on the limits of the environment as a ‘sink” or ‘provider of services'. but the
central issue of nature’s capacity to tolerate human impact remains.

The massive expansion of national and international institutions that has
occurred during the past 20 years has produced as much sectoralization and
fragmentation as synthesis. Only now is the world community really beginning
to come to grips with the underlying economic and demographic forces that
impede sustainable development. It is now clear that development strategies
need substantial adjustment. and that this must go far beyond the technology
of environmental management to incorporate trade, debt, social infrastructure
and population policies. It is also evident that environmental costs and benetits
must be incorporated into the technologies and processes of development from
the initial planning stages. There is now much talk of a greater reliance on
market mechanisms as a mode of environmental control. The use of economic
instruments and full environmental cost accounting, largely unexplored until
the mid-1980s, is the new fashion in environmental governance. Many
governments are insisting that the costs of natural resource depletion must be
accounted for and that those who generate pollution and waste must pay the
price. Many of the 1972 Stockholm Conference recommendations were about
reducing uncertainty through new research and monitoring, and waiting for
the resulting clarification. Now, even when there are far more answers, the
‘precautionary principle’ is gaining general acceptance.

Despite twenty years of progress since Stockholm, much improved scientific
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knowledge and economic methodology (Chapter 2(}) and enormously expanded
institutional frameworks. many essential tools are still not in place. Without
better international collaboration, closer integration between international and
national agencies. and much stronger partnership between the intergovernmental
and non-governmental sectors - including the world of business and commerce
- it will be impossible to master the knowledge. skills and resources to meet the
global challenges that confront humanity.

What has been particularly lacking is an appreciation of the complex linkages
between sectoral activities, macro-economic policies and sustainable development.,
and how to internalize them in policies and development strategies. This next
step will require far greater collaboration among all concerned agencies. and
a far greater effort to ensure that best use is made of all available resources for
the promotion of sustainable development. Tt will also require better procedures
to review and evaluate the effectiveness of on-going programmes.

Environmental diplomacy between nations has developed alongside national
political shifts. Today the topic is a major focus of foreign affairs. alongside
matters of security and trade. In the industrial region. the drive to see
transnational environmental regulations has been impelled by the recognition
that it is easier to negotiate transnational agreements between partners when
economic disparities are least marked, and trade-offs are most possible. It is also
increasingly accepted that the United Nations system. other international
bodies. regional organizations and national bodies need to work in partnership.
and become inter-sectoral. because environmental issues pervade all components
of social and economic policy. Decision-makers in the environmental field are
now using international fora to:

+ identify emerging environment/development issues:

+ design initiatives and programmes that address them in an integrated
and co-ordinated way:

« ensure, through regular review, that these initiatives and programmes
are implemented in a timely fashion: and:

« identify and deal with any impediments.

The world's institutional machinery is responding to these needs in two main
ways. First. it is developing an increasing number of linkages. both within the
UN system (e.g. CIDIE, DOEM, SWMTEP) and between the UN bodies and other
governmental and non-governmental groups (e.g. ECG. joint programme
activities). Second. the individual institutions are adopting a more integrated
and trans-sectoral approach. It scems clear that both trends will continue.

Ingredients of the response

This broadening and interlinkage has dangers. It can erode the special expertise
of a body. and hence the authority of its contribution. The response is.
essentially. to link expert bodies each of which has its own distinct standing and
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speciality in a cross-sectoral way. and to marshal the groups best able to
contribute to a response regardless of their affiliation. It means openness.
awareness and information flow, but not rivalry or take-over bids.

The vehicle of a response to an environmental issue varies with circumstance
and need. It can be expressed as an international declaration. action plan.
strategy, guidelines, codes of practice or other forms of ‘soft law’, or binding
international law. The choice of instrument must be made according to
circumstance, following analysis and debate.

This in turn implies that the institutions need to intensify their capacity to
collect and synthesize information, build data bases, monitor trends, and
establish frameworks within which meetings to undertake the necessary
evaluations can occur. The past two decades have seen an extraordinary
proliferation of environmental conferences and meetings, with massive duplication
and almost certainly a considerable waste of time and resources. A more co-
ordinated approach would clearly be cost-effective.

Implementation of decisions also requires effective co-ordination. and
procedures to ensure that the delay between agreements and their entry into
force is minimized. In the 1970s. IMO concluded several agreements with a
‘tacit acceptance procedure’ and this isthe quickest way of bringing instruments
into force. Under this kind of system (first used in the 1972 London Convention
on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter)
technical amendments adopted by majority vote enter into force for all parties
within a given period unless a specified proportion (usually one-third or one-
quarter) of the Parties object (Sand, 1990: ICAQ, 1984; Kimball. 1989). Where
agreements need implementation by states (as is commonly the case), financial
assistance is often necessary. and recent agreements have included provisions
for funds to support information exchange, technology transfer, training and
technical assistance. Technical co-operation to help developing countries
implement ‘soft law" guidelines and standards. and also international legal
agreements. has long been funded by WHO. IMO, TAEA, UNEP and UNESCO.
As a general policy. international obligations should not be accepted by
governments until institutional and financial mechanisms for implementation
have been studied and provided for.

Responses within the UN system

In responding to the overall challenges of integration and effectiveness, the UN
system has emphasized the need for a number of actions that apply fully in the
response to environmental problems. These are: (a) a co-ordinated medium-
term planning process and (b) programme and budget review. CPC, ACC.
ECOSOC and the General Assembly are all concerned with reviewing the
effectiveness of the activities supported by the UN system, and the Joint
Inspection Unit (JIU) is a potential instrument for internal analysis of
programme eflectiveness as well as for internal audit of services and expenditure
(UN, 1990a).
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The system should also be able to review performance in or foster agreement

on:

(a)

(b)

{c)

(e)

(g)

Implementation at regional level (programmes of Regional Economic
Commissions and of Regional Development Banks).

The implementation of international legal instruments (a number of which
now incorporate provisions for international inspection (e.g. 1959
Antarctic Treaty; 1968 Treaty on the Non-Proliferation of Nuclear
Weapons: International Whaling Convention and various fisheries
conservation agreements) and require reports from states parties).

Development of new international legal instruments to address:

(i) the assessment of the environmental impact of activities that
might have transboundary effects or influence the global commons; and

(it) liability and compensation aspects under environmental legal
instruments.

Agreement on the establishment and funding of co-operative
monitoring (the ECE co-operation initiative for monitoring and
evaluation of air pollutants in Europe, EMEP, is a model here, and docs
include commitments for funding) (Sand, 1987).

Agreement that cach state party to an international instrument
designates a management and scientific authority as a focal point, as
done under the 1973 Convention in International Trade in Endangered
Species of Flora and Fauna (CITES), and subsequently incorporated into
international regimes for trade in chemicals, conservation of migratory
species, transboundary movement of hazardous wastes and emergency
response to marine pollution and nuclear accident.

Integration of environmental and development policies. This action has
been advanced by inter-agency discussions and conferences, and the
establishment of the Committee of International Development
Institutions on the Environment (CIDIE) in 1980 as described carlier in
this chapter. At policy level, the establishment of the post of Director
General for International Economic Co-operation, and of a Joint
Consultative Group on Policy (JCGP) as a forum for co-ordinating the
approaches of IFAD, UNDP, UNFPA, UNICEF and WFP, is an advance
in this field. However, much needs to be done to strengthen national
management capabilities - indeed this is perhaps the single greatest
priority for development assistance (UN, 1990b: Box 5).

Examination of trade and debt issues.

UNCTAD has been requested to review whether the environmental
regulations applied by industrialized countries to particular products
constitute non-tarifl barriers to trade with developing countries
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(UNCTAD, 1989). Another major issue that is repeatedly put forward is
the relationship between debt and environmental deterioration. This
issue must be addressed in the UN fora as a matter of urgency.

Concluding remarks and future prospects

The growth of the UN system, its specialized agencies, and other international
bodies (including the non-governmental organizations), has been predominantly
sectoral. In this respect the international system mirrors the national. Both
international and national levels now face a cross-sectoral and cross-institution
co-ordination challenge.

In the UN system, the response has been to establish a committee structure
and to improve the machinery for information exchange. Real integration in
the shape of joint programmes has been less evident. The ECB was an attempt
to support inter-agency co-operation but was limited by the independent nature
of the different agencies and programmes. The ‘thematic joint programming’
approach was extended in 1991 in the inter-agency co-operation with the
Secretariat preparing the UN Conference on Environment and Development,
held in Rio de Janeiro in June 1992. The issue in 1992 will be how to strengthen
machinery like DOEM, and composite programmes such as SWMTEP, to
produce really effective co-operation between the various organs and
organizations of the UN system dealing with environment.

The past two decades have seen models for co-operation both within the UN
and between UN agencies and other bodies, and these precedents seem likely
to be copied in future. WMO and UNEP jointly established the Intergovernmental
Panel on Climate Change (IPCC) in 1988, to review the scientific evidence,
consider implications and evaluate what might be done to shield communities
from the disruptive impact of such change. An expert group convened by IAEA
developed the ‘Code’ of Practice for the Transboundary Movements of Nuclear
Wastes’, adopted at the General Conference of IAEA in October 1990, The code
requires that transboundary movements of radioactive waste should only take
place in accordance with internationally accepted safety standards, with prior
notification and consent of the sending, receiving and transit states. This
followed the adoption of the Basel Convention which dealt with hazardous
wastes other than radioactive ones. FAQ (fisheries), UNEP, and the contracting
parties to the London Dumping Convention joined forces to review draft
guidelines (prepared under the auspices of IMO in 1989) governing offshore
installations and structures such as oil rigs, in order to implement article 60
of the 1982 UN Convention on the Law of the Sca.

Non-UN and non-governmental organizations have also been involved in an
increasing number of cooperative programmes with the international agencies.
In previous sections, reference has becen made to the ECG and its role in
developing and reviewing SWMTEP. ECG has also been the forum for the
development of action, led by UNEP, to negotiate a new international
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convention on the conservation and rational use of biological diversity. Several
other environmental agreements have been prepared in analogous ways. IUCN
worked closely with UNEP to develop the 1979 Bonn Convention on Migratory
Species, initially provided the secretariat for the CITES Convention (now
serviced by UNEP), and continues to provide the secretariat for the 1971
Ramsar Convention. The collaboration between the Antarctic Treaty Consultative
Parties and SCAR. the Scientific Committee on Antarctic Research of ICSU. has
been close and effective for over 30 years. The World Conservation Monitoring
Centre, (WCMC) established in 1988, is a co-operative venture between UNEP,
TUCN and the World Wide Fund for Nature (WWF). Its primary function is the
continuous collection, analysis and dissemination of information and data on
the conservation of animal and plant species, wildlife trade, protected areas. and
specific habitats such as tropical forests and coral reefs. Such collaboration
offers great advantages to the UN system as well as to the partner non-UN
organizations. It is likely to become an increasing feature of the future.

Such inter-agency and UN-non-UN co-operation is a reflection of a parallel
process at regional and national levels. For example, in Europe national NGOs
have played a leading parl in pressing their governments to more forceful
action, and have joined together on a European scale to move the environment
programme of the European Community forward. Pressure from the NGO
community was a leading factor in the achievement of the moratorium on
commmercial whaling under the International Whaling Convention. NGOs
formed a special association, the Antarctica and Southern Ocean Coalition
(ASOC), to press governments to adopt stronger conservation measures in
Antarctica, ban minerals activities there, and do more to protect the ecosystems
of the adjacent seas. Campaigns to remove lead from gasoline. curb motor
vehicle pollution, stop acid rain and protect tropical forests have all had a major
influence on state and intergovernmental action.

The need for dialogue between the governmental and non-governmental
sectors has also been recognized in the structure of several recent conferences.
UNEP has co-operated with the International Chamber of Commerce in two
World Industry Conferences on Environmental Management (WICEM). held in
Versailles, France, and Rotterdam, Netherlands, in 1984 and 1991. These
meetings brought representatives of business and commerce together with
environmental NGOs, and members of governments and the intergovernmental
community. At Bergen in 1990 the Government of Norway and the UN
Economic Commission for Europe hosted a European Ministerial Conference in
preparation for UNCED. The Ministerial Conference was preceded by separate
fora on the role of the scientific community, industry. labour organizations,
youth and environmental NGOs, and the conclusions of these discussions were
fed into the Ministerial session. This broadening of the sphere of discussion is
likely to be an enduring feature of the future.

Inter-agency co-operation has recently extended into the area of financial
support. It has become increasingly clear that a global action to deal with many
pressing environmental problems will demand new finances, and adjustment
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in present financial patterns and flows. The establishment of a fund to assist
developing countries to implement the Montreal Protocol and introduce
substitutes for the chlorofluorocarbons that are the agents of destruction of
stratospheric ozone is an important precedent. The Global Environment Facility
(GEF) represents a further significant new departure. It is administered through
a tri-partite arrangement between UNEP, UNDP and the World Bank. It is to
provide concessional financing for global environmental programmes in four
areas: protection of the ozone layer, reduction of greenhouse gas emissions and
improvement in cnergy efficiency, protection of international marine and
freshwater resources. and the conservation of biodiversity. The GEF, which is
now experimental, is supported by donor governments and is not meant to
diminish current funding for development co-operation.

It is clear that there have been major changes in national attitudes and
consequent international action since the Stockholm Conference. Mathews
{1991) has suggested seven new understandings on which these changes rest.

» Because environmental conditions are the foundation of the human
situation, environment must be a component of mainstream political and
economic policy.

« The need for regional and global approaches is changing the nature of
national sovereignty.

+ Because national security (in both the military and economic sensc)
depends on global security. north-south relations are bound to change.

« Institutional reform at national, regional and global level is a high
priority.

» New groups (the scientitic community. environmental NGOs, and
business and commerce) are becoming important actors in the
development of world policy.

» The economic tool kit needs revision and strengthening.

» Much can be done at little cost by correcting current policy failures.

New trends and concepts are apparent in international policy. An inter-
sectoral approach is becoming evident. For the first ten years after Stockholm,
few agencies in the UN system scemed to grasp the point that UNEP stood for
the environmental programme of the whole UN, and not just the Secretariat
in Nairobi. But during the second decade the adoption of two System-Wide
Medium-Term Programmes (SWMTEPs I and IT) covering all agencies was an
important step forward. Now there are signs of appreciation that the UN
programme on environmental issues needs to be developed in awareness of, and
partnership with, the programmes of non-UN and NGO bodies. A further
significant step is towards the design of these programmes in consultation with
national authorities, so that the international programmes respond to clearly
defined national needs.
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A driving force behind the action to deal with environmental problems,
especially those of regional and global character, is the recognition of its
importance in building global security. The links between peace, environment
and development are now evident (Chapter 19). Environmental degradation
creates tensions leading to social unrest, political instability and armed contlict.
The definition of ‘security’ is now being broadened to take in a defence against
some current environmental threats which are as real as armed threats: global
warming. ozone depletion, sea level rise, desertification or contlicts over shared
water resources or over transboundary air or water pollution. ‘The ultimate
aim should be to achieve international environmental security as a component
of the system of comprehensive security.” (UNEP, 1988e).

It is clear that, despite manifest failings and inadequacies, there have been
important advances in international co-operation during the past two decades.
The trends toward closer co-operation in programme planning, specific
activities, funding and regional action are a heartening sign that the world’s
institutions can function as a community, while retaining the distinctive
strengths of each. We do now possess institutions and infrastructure for dealing
with virtually every conceivable kind of environmental issue. There does not
seem to be any need to creale new institutions to achieve sustainable
development and environmental security, provided that the existing ones are
given the {ull opportunity to work effectively.

Looking to the future, it is clear that the UN Environment Programme must
provide a central co-ordinating programme for the whole UN system. The
Governing Council of UNEP should provide a forum for effective dialogue
among member states. leading to a programme that responds to both collective
and individual national needs. Such a programme must be closely co-ordinated
with the work of non-UN bodies, in the intergovernmental and non-
governmental sectors. It must be built on the recognition that conservation and
development are part of one process: the UN Environment Programme and UN
Development Programme have, accordingly, to be very closely linked.
Governments, and their publics, have similarly to be led to see that
environmentally sustainable development is a major - an essential - political
goal. Governments need to provide the legal frameworks, economic incentives,
and infrastructure to get the job done. The world community must build on
what has been done recently in the establishment of new funding mechanisms,
the rescheduling and forgiveness of debt and the reform of world trading
patterns to facilitate these processes. All these must be ingredients in the action
of the next decade, and if they are there is good hope of success.

788



INTERNATIONAL RESPONSES

Appendix I: Global institutions

Specialized agencies and other autonomous bodies

Institution

Food and
Agriculture
Organization

General Agreement
on Tariffs and
Trade

International Atomic
Energy Agency

International Fund
for Agricultural
Development

International
Labour
Organization

International
Maritime
Organization

UN Educational,
Scientific and
Cultural Organization

UN Industrial
Development
Organization

Established

1945

1946

1957

1976

1919

1958

1945

1966

Status

Specialized
Agency

Specialized
Agency

Independent
under aegis
of UN

Specialized
Agency

Specialized
Agency
since 1946

Specialized
Agency

Specialized
Agency

Specialized
Agency
since1986

789

Mandate

To promote action aimed at raising
levels of nutrition and standards of
living, improving production and
distribution of alf food and agricuitural
products, and bettering the conditions
of rural populations.

To expand international trade and to
reduce or remove tariff and non-tariff
barriers to trade.

To seek to accelerate and enlarge the
contribution of atomic energy to peace,
health and prosperity throughout the
world.

To mobilize additional resources to be
made available on concessional terms
for agricultural development in
developing member states with an
emphasis on helping the poorest of the
poor.

To improve living and working
conditions through the adoption of
international labour conventions and
recommendations as well as through
research and technical co-operation
activities.

To facilitate co-operation among
governments on technical matters
affecting international shipping. IMO
has a special responsibility for safety of
lite at sea, and for the protection of the
marine environment from poliution
caused by ships and other craft.

To contribute to peace and security by
promoting collaboration among nations
through education, science and culture.

To encourage and extend, as
appropriate, assistance to the
developing countries for the
development, expansion and
modernization of their industries.
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Institution

World Health
Organization

World Intellectual
Property
Organization

World
Meteorological
Organization

World Tourism
Organization

International
Monetary Fund

International Bank
for Reconstruction
and Development

International
Development
Association

International
Finance
Corporation

Established
1948

1970

1873

1975

1944

1944

1960

1956

Status

Specialized
Agency

Specialized
Agency

Specialized
Agency
sincel950

Specialized
Agency

Specialized
Agency

Specialized
Agency;
World Bank
Group

Specialized
Agency;
World Bank
Group

Specialized
Agency;
World Bank
Group
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Mandate

To promote the attainment by all
peoples of the highest possible levels
of health.

To promote the protection of
intellectual property through co-
operation among states and, where
appropriate, in collaboration with
other organizations.

To facilitate international co-operation
in the collection, analysis,
standardization and dissemination of
meteorological, hydrological and other
related environmental information.

To promote and develop tourism with a
view to contributing to economic
development, international
understanding, peace, prosperity and
universal respect for, and observance
of, human rights and fundamental
freedoms.

To restructure and reorganize the
international monetary system to
provide short-term financing for
temporary balance-of-payments
deficits. Beginning in the 1960s the IMF
turned its attention toward short-term
stabilization programmes for
developing countries. In the 1980s, it
introduced structural adjustments
lending to support macro-economic
adjustment programmes of longer
duration.

To promote the international flow of
capital for productive purposes and to
assist in financing the rebuilding of
nations devastated by the Second
World War. Lending to projects or to
finance reform programmes that will
lead to economic growth in its less
developed member countries is now
the Bank’s main objective.

To promote economic development by
providing finance to the less developed
areas of the world on much more
concessionary terms than those of
conventional loans.

To promote the growth of the private
sector and to assist productive private
enterprises in its developing member
countries, where such enterprises can
advance economic development.
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UN organs, programmes, commissions, and other bodies

Institution
UN Children's Fund

UN Conference
on Trade and
Development

UN Development
Programme

World Food
Programme

UN Environment
Programme

UN Population
Fund

UN Population
Commission

UN Commission
on Human
Settlements

UN Commission
on Transnational
Corporations

Committee on the
Development and
Utilization of New
and Renewable
Sources of Energy

Office of the UN
Disaster Relief
Coordinator

Established

1946

1964

1966

1961

1972

1967

1946

1977

1974

1982

1971

Status
UN Organ

UN Organ

UN Programme

Joint organ of
FAO and the UN

UN Programme

Subsidiary organ
of the GA; under
administrative

authority of UNDP

UN Commission

UN Commission

UN Commission

UN Committee

Reports to
Secretary-
General
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Mandate

To provide assistance, particularly to
developing countries, in the
development of permanent child health
and welfare services.

To promote international trade,
particularly between countries at
different stages of development, in
order to accelerate economic growth in
developing countries.

To assist developing countries to
accelerate their economic and social
development. UNDP is the central
funding and co-ordinating mechanism
for technical co-operation in the UN
system.

To provide food aid primarily to low
income, food deficit countries, to assist
in the implementation of economic and
social development projects, and to
meet the relief needs of victims of
disasters.

To co-ordinate, catalyse, and stimulate
environmental action primarily, but not
exclusively, within the UN system.

To provide assistance in the field of
population and to promote and co-
ordinate population programmes and
projects in the UN system.

To study and advise ECOSOC on
population issues, policies, etc. In
1975, the commission was requested
to examine on a biennial basis efforts
to implement the World Population Plan
of Action.

To promote international co-operation
in the efforts to solve human
settiements problems.

To act as a forum within the UN system
for the comprehensive and in-depth
consideration of issues relating to
transnational corporations.

To promote, guide and review efforts
to implement the ‘Nairobi Programme
of Action for the Development and
Utilization of New and Renewable
Sources of Energy'.

To mobilize, direct, and co-ordinate the
relief activities of the various UN
organizations and NGOs in response to
a request for assistance from a state
that has been stricken by a disaster.
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Appendix II: Regional

Institution

Economic 1958
Commission for
Africa

Economic and Social 1947
Commission for Asia
and the Pacific

Economic 1947
Commission for

Europe

Economic 1948

Commission for
Latin America and
the Caribbean

Economic and Social 1973
Commission for

Western Asia

African Development 1964
Bank

Inter-American 1959
Development Bank

Arab Bank for 1973
Economic
Development in Africa

Asian Development 1965
Bank

Caribbean 1970
Development Bank

European Bank 1991
for Reconstruction
and Development

Organization of 1948
American States

Established

Status

UN Commission

UN Commission

UN Commission

UN Commission

UN Commission

Regional Bank

Regional Bank

Regional Bank

Regional Bank

Regional Bank

Regional Bank

institutions

Mandate

To initiate and participate in measures
for facilitating concerted action for the
economic development of Africa,
including its social aspects.

To further the economic and social
development of the Asia-Pacific region.

To generate and improve economic
relations among its members and with
other countries and to strengthen
intergovernmental co-operation.

To facilitate concerted action for
dealing with urgent economic
problems; for raising the level of
economic activity in the region; and for
maintaining economic relations of the
region.

To further the economic and social
development of the West Asian region.

To contribute to the economic
development and social progress of its
members - individually and jointly.

To contribute to the economic and
social development of the regional
developing member countries.

To contribute to the economic and
social development of developing
member countries.

To assist the economic and social
advancement of developing member
countries.

To contribute to the harmonious
economic growth and development of
the member countries in the Caribbean.

To assist in the economic
reconstruction and development of the
countries of Eastern Europe.

Regional Political To facilitate peace and justice among

the American nations, promote their
solidarity, strengthen their
collaboration, and defend their
sovereignty, territorial integrity, and
independence.
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Institution

Caribbean Community 1973

Organization of 1963
African Unity

Economic Community 1975
of West African States

Economic Community 1983
of Central African States

League of 1945
Arab States

Association of 1967
Southeast Asian
Nations

regional

South Pacific Forum 1972

Organization for 1961
Economic

Cooperation and
Development

European Economic 1958
Community

Conference on 1875
Security and

Cooperation

in Europe

Established

Status

Regional
Economic

Regional
Political

Regional
Economic

Regional
Economic

Regional
Political

Regional
Political

Regional
Political

Regional
Economic

Regional
Economic

Regional
Political

Mandate

To promote economic co-operation and
understanding among member states.

To promote unity and solidarity among
members and defend their sovereignty,
territorial integrity and independence.

To facilitate economic integration and
co-operation among West African
States.

To promote economic co-operation
among member states.

To work toward peace and security in
the Arab region; settle regional
disputes; and promote co-operation
among members.

To accelerate economic growth among
member nations; develop intra-regional
co-operation; encourage social and
cultural progress, and promote

peace and security.

To maintain co-operation, aid and
development among member nations
of the Pacific region.

To promote policies designed to
achieve the highest sustainable
economic growth and employment, and
to contribute to world-wide economic
expansion and the expansion of world
trade on a non-discriminatory basis.

Advocates continuous and balanced
economic expansion within the
European community. Promotes
economic stability, improvement of
hiving standards in participating
countries, and closer socio-political ties
among members.

Supports and promotes European
security based on economic, cultural,
environmental, and humanitarian co-
operation.
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Appendix III: Major United Nations
conferences since 1972

Date

1974

1974

1976

1977

1977

1978

1979

1979

1981

Conference

World Population
Conference

World Food
Conference

UN Conference
on Human
Settlements

UN Water
Conference

UN Conference
on Desertification

UN Conference
on Technical Co-
operation among
Developing
Countries

UN Conference
on Science and
Technology for
Development

World Climate
Conference

UN Conference
on New and
Renewable
Sources of
Energy

Product

World Population
Plan of Action
(WPPA)

Universal Declaration
on the Eradication of
Hunger and Malnutrition

Vancouver Action
Plan for Human
Settlements

Mar del Plata
Action Plan

Plan of Action to
Combat Desert-
ification (PACD)

Buenos Aires Plan

for Promoting and
Implementing
Technical Cooperation
among Developing
Countries

Vienna Programme of
Action on Science and
Technology for
Development

Nairobi Programme
of Action for the
Development and
Utilization of New and
Renewable Sources of
Energy

Follow-up

1984 and 1994 conferences

Regular review by UNCHS; 1988
Global Strategy for Shelter to the
Year 2000

International Drinking Water Supply
and Sanitation Decade (1981-

1990);

Global Consultation on Safe Water and
Sanitation for the 1990s (1990);
International Conference on Water and
the Environment 1991.

UNEP 1984 assessment; second
assessment completed in 1992,

Elaboration and implementation of
the Programme by the UN Centre
for Science and Technology for
Development

Second World Climate Conference
(1990}
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Date

1981

1984

1984

1990

1991

1992

1992

Conference

UN Conference
on Least
Developed
Countries

World Conference
on Agrarian
Reform and Rural
Development

World Fisheries
Conference

Second World
Climate
Conference

International
Conference on
Agriculture and
the Environment

International
Conference on
Water and the
Environment

UN Conference
on Environment
and Development

Product Foliow-up

1990 conference

Programme of Action
on Agrarian Reform
and Rural Development

Strategy for Fisheries
Management and
Development

Scientific/technical Intergovernmental
reports; Ministerial negotiations on a Climate
Declaration Convention

Strategy and Agenda

for Action for
Sustainable Agriculture
and Rural Development

Earth Charter;
Agenda 21;
Declaration of Principles
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Introduction

Ten years ago, UNEP’s publication The World Environment 1972-1982
concluded with the observation that:

‘At the Stockholm conference it was generally assumed that the world's
system of national governments, regional groupings and international agencies
had the power to take effective action. ... By the early 1980s there was less
confidence in the capacity of national and international managerial systems to
apply known principles and techniques, or in the effectiveness with which
international debates lead to action ... Restoration of confidence and consensus
in these areas may be the greatest challenge for those seeking to improve the
world environment in the 1980s’ (Holdgate et al., 1982).

It is disturbing that the same statement is still valid a decade later. Indeed,
many of the concerns identified in the earlier report remain the same. There
are still serious gaps in our understanding of the environment, our ability to
estimate the cost of repairing the damage we have done to it, and our knowledge
of the cost of failing to take rapid actiou to halt its degradation. Twenty years
after Stockholm it is still not possible to describe the state of the world
environment comprehensively or to say with confidence that the governments
of the world have the knowledge or the political will to deal with the global
problems we already know exist.

The most significant concerns remain the lack of many of the prerequisites
for informed decision-making and good environmental management. In
particular:

+ The data base is still of variable quality, with a shortage of data from
developing countries. As a result, comprehensive data on the major
environmental problems cannot be compiled, and ‘best estimates’ are all
that are available.

* Despite great advances in science, remote sensing and the technical
ability to monitor the world environment, these have not been generally
applied, mainly because of a lack ¢f equipment and trained personnel in
many countries.

+ There has been no general agreement on the socio-economic indicators of
a healthy relationship between people and their environment or on
standards for a decent environment.

+ Comprehensive assessments of the environmental situation and of the
Earth's carrying capacity are, in consequence, still difficult to produce.
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Despite these concerns there has been clear progress in a number of areas
during the past decade. The scientific assessment of stratospheric ozone
depletion and understanding of the processes involved have progressed very
rapidly and have been matched by international and national actions to redress
the situation. A strong scientific consensus is now emerging on climate change
and loss of biodiversity, their causes and the need for a collective response. Some
progress has been made in dealing with the problems of hazardous wastes and
toxic chemicals, and there are more and better overall assessments of the
environment backed by improved data compendia.

The first section of this volume outlines the ten major environmental issues
that are of concern today; the second deals with the human actions that give
rise to such problems, while the third deals with human responses to these
issues, individually and collectively, at the global, national and community
level. These responses hold the key to our future and that of our descendants.
It is the level of awareness and the individual perceptions of people that will
ultimately determine whether or not governments and businesses integrate
environmental concerns into their development plans and economic activities.
In recent years there has been a marked increase in public awareness of
environmental issues, and rising demands for action on them. There has also
been an enormous growth in the scientific knowledge relating to them.
Instruments such as the ‘Precautionary Principle’, the ‘Polluter Pays’ and ‘User
Pays’ principles, and technigues such as Environmental Impact Assessment,
have been adopted as policy by some governments. The debate of the last two
decades on environment and development, and the studies of the inter-
relationships between people, resources, environment and development called
for by the UN General Assembly in the mid-1970s (see for example UNGA
resolution 3345 (XXIX)) have also led to a growing consensus on the key issues
and goals - most notably that of sustainability.

The grand debate: understanding
environment and development
interrelationships and practising
interdependence

Concern for the environment is as old as human civilization. History abounds
with examples of the wide variations in human understanding of the
environment and in our ability to maintain it in a healthy condition. Those

societies that managed to provide their material, cultura! and spiritual needs
in a sustainable manner were those that succeeded in reconciling their needs
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and aspirations with the maintenance of a viable environment. Whenever the
outer limits of the physical environment were exceeded, civilizations declined
or even vanished.

As signs of irreparable damage to the environment have threatened both the
inner limits of basic human needs and the outer limits of the planet’s physical
resources, we have witnessed a quantum jump in concern for the environment
over the last two decades. The Stockholm Conference in 1972 turned a new
page in the book of human concern for the environment. We have seen
intensive discussions of interactions between environment and development.
A few examples suffice to show how much environmental concerns influenced
them.

. The World Models: The Club of Rome decided early on to initiate a
project on ‘The Predicament of Mankind’. Phase One of the project resulted in
the well-known Limits to Growthreportin 1972, followed in 1974 by the second
Club of Rome report, Mankind at the Turning Point. This heralded a series of world
models, most prominent among which are the ‘'Latin American World Model’
(Bariloche Model), the OECD ‘Interfutures’, and the UN ‘Future of the World
Economy’ {Leontief). Despite their different objectives, methodologies, assumptions
and approaches (and notwithstanding any shortcomings they had) in each of
them the rational use of natural resources and the dangers of environmental
degradation figure prominently. Chapter 20 contains a fuller discussion of these
and other models.

. The UN Development Decades: The United Nations International
Development Strategies for the Third and Fourth Development Deeades (UN
1980, 1990), in particular, emphasize the dependence of human health and
well-being on the maintenance of the integrity and productivity of the
environment and its resources.

. UN General Assembly Resolutions: As early as 1974, the UN
General Assembly passed its first resolution on the ‘Interrelationships between
Population, Resources, Environment and Development’. Ever since then there
has been a continuing review of UN efforts in co-ordinating multi-disciplinary
research and pilot field experiments on these interrelationships. The GA
Resolutions 42/186 & 187 in 1987, welcoming and endorsing respectively the
report of the World Commission on Environment and Development, Our
Common Future (WCED, 1987) and UNEP’s Environmental Perspective to the Year
2000 and Beyond (UNEP, 1988), heralded a period of intensive review of
development strategies guided by the recornmendations of the two reports.
Since that time the General Assembly has received regular reports from the
Secretary General of the United Nations on how governments and UN organs
are implementing these recommendations. The debate finally led the General
Assembly to convene the UN Conference on Environment and Development
held in Rio de Janeiro, Brazil, in June 1992.
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The last two decades also gave rise to a number of commissions and studies
to investigate the current and future condition of the world at large and to
recommend appropriate actions for sustainable and equitable development on
a global scale. Their reports include North-South: A Programme for Survival
(Brandt, 1980), The Global 2000 Report to the President of the United States
(Barney, 1980), The World Conservation Strategy {TUCN/UNEP/WWE, 1980),
A World at Peace: Common Security in the Twenty-first Century (Palme, 1989)
and Caring for the Earth: a Strategy for Sustainable Living (IUCN/UNEP/WWF
1991).

The report of the World Commission on Environment and Development,
UNEP’s Environmental Perspective to the Year 2000 and Beyond, (1987) and The
Challenge to the South - the report of the South Commission (South, 1990)
specifically addressed the question of sustainable development.

Although these models. strategies and reports tackled different issues, using
different criteria, and with dilferent objectives. each addressed the complex
relations between the physical environment, development efforts and the
human condition.

In addition, during the last two decades UNEP has commissioned, sponsored
and itself undertaken work on many of the concepts that lie behind sound
environmental management. The resulting reports and publications have
dealt with issues as diverse as the inter-relationships between people,
resources, environment and development, the effect of different patterns of
development and lile-styles on the environment, the integration of environment
into development planning and the techniques of resource accounting and
environmental economics. There have also been innumerable national,
regional and international meetings and publications addressing various
aspects of the relationship between environment and development and the
concept of sustainable development.

Twenty years after Stockholm it is both useful and sobering to review some
of the main ideas, principles and concepts that were enunciated during this
grand debate. They covered new international development strategies, new
life-styles, the strong ties between environment and economics, the need for
additional financial resources and technology transfer, inter- and intra-
generational equity, the precautionary principle, the rights and responsibilities
of states and several others.

This review, which is by no means comprehensive, reveals two significant
facts. The first is the enduring relevance and validity of these ideas and concepts
{Boxes 1-5). The second is that issues identified two decades ago remain with us
today. The ideas have continued to be reiterated ever since the preparatory
meetings for the Stockholm Conference - particularly the Founex meeting
almost one year before the conference - and in the Conference Declaration and
Action Plan. Despite all the reflection and debate, our environment continues
to deteriorate and living conditions in many parts of the world continue to
decline.
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1972

1975

1981

1987

1 1987

1989

1990

1991

Environment and development.

The capacity of the Earth to produce vital renewable resources
must be maintained and, wherever practicable, restored or
improved ...
The protection and improvement of the human environment is a
major issue which affects the well-being of peoples and
economic development throughout the world.
Stockholm Declaration
Taking no action to solve these problems is equivalent
to taking strong action ... A decision fo do nothing is a decision
to increase the risk of collapse.
Club of Rome: The Limits to Growth
Environmental management implies sustainable development.
UNEP Governing Council
Human beings ... must come to terms with the reality of
resource limitation and the carrying capacities of ecosystems
and must take account of the needs of future generations.
IUCN/UNEP/WWF: World Conservation Strategy
In essence, sustainable development is a process of change in
which the exploitation of resources. the direction of investments,
the orientation of technological development, and institutional
change are all in harmony.
WCED: Our Common Future
Anticipatory and preventive policies are the most effective and
economical in achieving environmentally sound development.
UNEP: Environmental Perspective to the Year 2000 and Beyond
No government can say with certitude that it has attained
environmentally sound development or, indeed, has available
methodology to do so. '
UNEP Governing Council: Decision 15/2
To achieve sustainable development, policies must be based on
the precautionary principle.
Bergen Declaration, Bangkok Declaration
Humanity must live within the carrying capacity of the Earth.
There is no other rational option in the longer term. Unless we
use the resources of the Earth sustainably and prudently, we
deny people their future. We must adopt life-styles and
development paths that respect and work within nature’s limits.
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1972

Environment and economics.

For socicty as a whole, environment is a part of its real wealth
and cannot be treated as a free resource.

Environmental issues may come to exercise a growing influence
on international economic relations. They ... could influence the
pattern of world trade, the international distribution of industry,
the competitive position of different groups of countries, their
comparative costs of production, etc.

Some environmental actions by developed countries ... are likely
to have negative effects on developing countries’ export
possibilities and their terms of trade.

Founex Report

GATT. among other international organizations. could be used
for the examination of the problems [of trade and the
environment|. specifically through the recently established
Group on Environmental Measures and International Trade.

Stockholm Plan of Action

Incomplete accounting occurs ... especially in the case of
resources that are not capitalized in enterprise or national
accounts: air, water and soil.

WCED: Our Common Future

Environmentally related regulations and standards should not be
used for protectionist purposes.
UNEP: Environmental Perspective to the Year 2000 and Beyond

New models that incorporate ethical, human and ecological
factors as well as economic ones are being developed. They are
badly needed as we face the challenge of sustainable human
development.

IWCN/UNEP/WWF: Caring for the Earth
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1972

1984

1987

. 1989

1990

1991

Environment and international relations.

States have ... the sovereign right to exploit their own resources
pursuant to their own environmental policies, and the
responsibility to ensure that activities within their jurisdiction or .
control do not cause damage to the environment of other States
or of areas beyond the limits of their national jurisdiction.

Stockholm Declaration

It cannot be too much or too often emphasized how crucial the
dialogue between and amongst the developed and developing
countries is for the development of appropriate solutions to
environmental problems.

UNEP: State of the Environment 1984

Awareness of the environmental aspects of international |
economic relations has increased but it has not yet found
adequate expression in institutional practices and national
policies.

UNEP: Environmental Perspective to the Year 2000 and Beyond |

The responsibility for ensuring a better environment should be
equitably shared and the ability of developing countries to
respond be taken into account.

Langkawi Declaration

If the multiple bonds that characterize interdependence are <
convincingly present in any field, it is in that encompassing ‘
development and the environment ... But the transition is not i
occurring smoothly and harmoniously; it is turbulent and beset
with conflict.

South Commission: South Report

The ethic of care applies at the international as well as the
national and individual levels. All nations stand to gain from
world-wide sustainability, and are threatened if we fail to
attain it.

IUCN/UNEP/WWF: Caring for the Earth
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1971

1972

1981

1989

|

Additional financial resources.

Looking at the problem [of who pays for the higher cost arising
out of environmental concerns] strictly from the point of view of
the developing countries, it is quite clear that additional funds
will be required.

Founex Report

The General Assembly ... decides that the Governing Council [of
UNEP] shall have the following main functions and
responsibilities:

... () To maintain under continuing review ... the problem of
additional costs that may be incurred by developing countries in
the implementation of environmental programmes and projects .

UN General Assembly: Resolution 2997

The General Assembly [recognizes] that environmental
deficiencies generated by the conditions of under-development
pose grave problems and can best be remedied by accelerated
development through the transfer of substantial quantities of
financial and technical assistance.

UN General Assembly: Resolution 36/192

The Governing Council [of UNEP] believes that the international
community must not only commit itself generally to the
proposition that such additional resources are needed, but must
specifically identify their possible sources.

UNEP Governing Council
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1971

1972

| 1987

1989

Technology transfer.

It is quite likely that future technological developments in the
developed world will be influenced by their current
preoccupation with non-pollutive technology ... It is also obvious
that some of this non-pollutive technology would be quite costly
for the developing countries ... its export to developing countries
under tied credits will further reduce the real content of foreign
assistance.

Founex Report

It is recommended that the Secretary General [of the UN] be
asked to ... find means by which environmental technologies ;
may be made available for adoption by developing countries
under terms and conditions that encourage their wide

distribution without constituting an unacceptable burden to
developing countries. ‘\

Stockholm Plan of Action: Recommendation 108 ‘

Transfer of clean, low-waste and pollution control technologies
should be promoted ... The scope to make available such

technologies at concessional prices to the countries in need J
should be explored.

UNEP: Environmental Perspective to the Year 2000 and Beyond

Governments and intergovernmental organizations [are] urged
to review terms of trade in pollution control technology with the
objective of identifying and minimizing trade barriers.

UNEP Governing Council: Decision 15/6

The Governing Council [of UNEP] calls upon the Executive
Director: ... to promote the identification of ways and means to
facilitate access by and transfer of technology to developing
countries in respect of cleaner production methods, techniques
and technologies.

UNEP Governing Council: Decision 16/33
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Familiar problems get worse, while new environmental threats are revealing
themselves. The present generation of human beings carries a terrible
responsibility for its lack of action on almost every front.

- —

[ I do not wish to seem over-dramatic; but I can only conclude ...
‘ that the Members of the United Nations have perhaps ten years ‘
| left in which to subordinate their ancient quarrels and launch a ‘
‘ global partnership to curb the arms race, to improve the human

‘ environment, to defuse the population explosion, and to supply |
‘ the required momentum to development efforts. ‘
! U. Thant (UN Secretary General, 1969) |

o ]

How far did we move to heed this warning? Specifically, how much have we
improved the human environment since it was given? These world statistics
give the answer:-

In 1969 the world’s population was 3.7 billion. In 1990 it reached
! 5.3 billion, and it is still growing by 1.7 per cent each year.! ‘

| In 1989, $US850 billion was spent on arms, while official aid to “
| developing countries was just $US34.1 billion and the developing
countries paid $US59.5 billion in interest on loans.’ |

Today, it is estimated that every second over 200 tonnes of carbon |
dioxide are released and 750 tonnes of topsoil are lost; while every day, |
47,000 hectares of forest are destroyed, over 16,000 hectares of land are |
turned to desert, between 100 and 300 species become extinct and “
40,000 children die of discase and malnutrition. As this goes on, 1,116
million people in developing countries are living below the poverty line.’ ‘

Sources: 1. UNFPA 2. Brown et al. (1991} 3. World Bank/UNDP data. ‘

L” ) ] |

This book, and the boxes in this chapter, demonstrate the need to commit
ourselves now to specific, quantifiable targets over specific periods of time, and
to set ourselves in earnest to achieve them. In addition, we have to ensure that
we have the mechanisms to monitor our progress towards these targets, as well
as the courage to acknowledge when we are wrong and the wisdom to correct
our path. If we do not, we will be left with more lip service, more destruction,
more misery. Surely the international community does not want this and
cannot afford it.
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The changing world scene

The world has not been standing still while the debate on environment and
development has gathered momentum and while ideas, concepts and issues
have emerged, been clarified and reiterated. The two decades since 1972 have
seen major political, economic and social changes. The global political and
economic landscape has altered, not gradually but in a number of dramatic and
unforeseeable upheavals. As a result, the ideological and economic world maps
of 1972 are no longer accurate in 1992: the geo-political assumptions that
accompanied them do not hold true today, and the predictions of social change
that were based on them have been proved inaccurate.

The challenge

The most dramatic and obvious political changes have been the most recent.
The movement to democratic pluralism and the drastic economic, social and
political changes in the former Soviet Union and the countries of Central and
Eastern Europe have gripped world attention and often dominated the news
media since the introduction of perestroika in the USSR in the mid-1980s.
However, the causes are to be found earlier, in more subtle changes to the
prevailing philosophies in both East and West which had more profound
consequences than was immediately obvious. The change from an essentially
bipolar world in which two super-powers and their supporters faced each other
across an ideological and political abyss has created both opportunitics and
uncertainties. It may be some time yet before a new geo-political map is finally
drawn, but the nature of that map and the world it represents will owe more
to the fundamental causes of those changes than to the changes themselves.

The radical optimism of the early 1970s gave way under the pressure of the
global economic recession which followed the second oil shock in 1978. The
belief, which under-pinned the Second UN Development Decade and the call
for a ‘New International Economic Order’, that institutional solutions could be
found to human and social problems, was replaced by a more individualistic,
inward-looking, market-oriented philosophy. Paradoxically, the same
improvements in mass communications that have liberated individuals and
fuelled popular demands for political reform have also led to an increased sense
of individual helplessness in the face of mounting environmental crises, and
greater popular distrust of politically-generated solutions to social, economic
and environmental problems.

The search for greater economic efficiency has led not only to the phasing
out of the ‘command economies’ world-wide, and particularly in Eastern
Europe, but to a parallel deregulation of the financial, manufacturing and
service sectors in the West. One result has been a freer movement of capital
between countries and between sectors. This globalization of production was
also boosted by profound technological changes, particularly the rapid
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development and spread of information technologies. Knowledge suddenly
became a business asset even more valuable than physical or financial
resources. The traditional trans-national corporation was transformed from a
collection of semi-autonomous local affiliates into a widespread network of
production and operational facilities that could be monitored and controlled
from the centre in ‘real time'. At the same time ‘modular’ production developed,
with specialized firms producing just one module of a total product or service.
As a result, many large corporations have come to depend on the small
knowledge-intensive enterprise which spends a high proportion of its income
on research and development. These changes, among other things. have
further reduced the ability of national governments to influence the activities
of trans-national corporations in order to achieve social or environmental
goals. While the flight of capital from already under-capitalized countries in the
South has continued, there have also been waves of foreign investment in those
economies that took advantage of the changed economic scene and the gradual
dismantling of the rather shaky protectionist measures instituted in many
developing countries to nurture their emerging industries. The emergence of
global markets and economic interdependence has largely been fuelled by the
extraordinary growth in trade since World War II. In the 40 years following
1950, world manufacturing output increased seven-fold. Between 1950 and
1973, export volumes from industrialized countries increased by 10 per cent
per year. Since 1984, the volume of world merchandise trade has consistently
risen at a higher rate than growth in world outputs. However, both the trade
boom and the growth in the global economy have been highly selective, by-
passing most developing countries. Although there has been a significant
increase in developing country exports of manufactured goods during the last
two decades, it is mainly accounted for by the relatively small number of newly
industrialized economies, and despite this increase, developing country exports
are still only 15 per cent of world manufactures trade (UNCTAD, 1990).

The few value-added products that are generated in developing countries are
often blocked by lack of market access, as developing country commodity
exports are affected by the ‘new protectionism' which followed the recession of
the early 1980s. Non-tariff barriers., voluntary export restraints, direct and
indirect subsidies and other obstacles have made developing country access to
northern markets extremely difficult. According to the World Bank, the
percentage of OECD country imporls covered by non-tariff barriers almost
doubled between 1966 and 1986 (Figure 1). Moreover, the percentage of trade
affected by highly restrictve non-tariff measures is greater for developing
countries than for industrialized countries (Figure 2). Subsidies on agricultural
produce within the OECD are in the vicinity of $US300 billion per annum. The
cost (in 1990 dollars) to the global South in 1980 of trade protectionism in
developed countries has been estimated at around $US55 billion (World Bank,
1991).

Changes in the global economy have been at the centre of discussions in
intergovernmental trade forums, and produced some serious strains in the
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Figure 1: The share of imports affected by all non-tariff measures, 1966 and 1986.
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Note: 1. Excludes data for Australia, Austria, Canada, Iceland, New Zealand and Sweden.
Source: World Bank {1991).

Uruguay round of negotiations on the General Agreement on Tariffs and Trade
(GATT). While there has been a counsiderable degree of agreement on the
principle of lowering barriers to international trade, and in particular the
removal of non-tarifl barriers, agreement on concrele actions has been more
difficult to achieve. The question of agricultural protectionism, which has
significant implications for the world environment, has been one of the most
intractable, producing significant disagreements between countries and trading
blocs in the North as well as between North and South. While in some areas,
notably primary production and commodity trade, a freer (but equitable) world
market could reduce the pressure to exceed the carrying capacity of over-
stressed ecosystems in developing countries, the current trend towards
deregulation also poses a threat to the environment.

A totally deregulated world market suggests a possible conflict with
international treaties and national legislation to protect the global commons,
for example the Montreal Protocol or the CITES Convention (both of which
contain restrictions on trade with non-parties) or measures that might be taken
under conventions on climate change or biological diversity. Similar difficulties
could arise in connection with any agreements that might be reached to ensure
that developing countries have access to environmentally sound technology.
The potential for such difficulties was clearly seen as early as the Founex
meeting which preceded the Stockholm Conference (see Box 5). The objective,
identified in 1971, of reconciling the need for an orderly, fair and efficient
system of world trade with the need to preserve the ability of the Earth to sustain
human life has now become pressing.
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Figure 2: Hard-core non-tariff measures applied against industrial and developing
courntries. 1986.
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Source: World Bank {1991).

Over the past 20 years, both the World Bank and IMF have shifted
development priorities from import substitution to export-led growth accompanied
by severe structural adjustment programmes. For most developing countries
with scant industrial capacities there is little to export but natural resources.
making them almost totally reliant on commodity exports. However, commodity
prices have fallen steadily since the early 1970s. By 1986, average real
commuodity prices were at their lowest recorded levels in this century (with the
single exception of 1932, the trough of the Great Depression). Prices of two
critical export crops — cocoa and coffee — fell even further between 1986 and
1989 (by 48 and 55 per cent respectively). The World Bank forecasts that
commodity prices are unlikely to rise during this decade, with intensified South-
South competition in saturated markets.

The effects on developing country economies of trade protectionism and
commodity price collapses are compounded by external debt. It is now clear that
the economies of the least developed countries will not be able to grow out of
debt, as donor agencies had hoped. By 1989 the external debt of the countries
rated by the World Bank as ‘severely indebted’ equalled almost three times their
combined export earnings for that year. The total indebtedness of all developing
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countries was $US988 billion, approaching twice the value of their exports, 22
per cent of which went on debt servicing. The most indebted region (relative
to its earning capacity) is Sub-Saharan Africa. with external debt almost equal
to its combined GNP and approaching four times its total exports, a fourfold
increase in just nine years (World Bank, 1991).

The combined effect of debt servicing and reduced aid is a net financial flow
from the South to the North. In 1989. the developing countries paid $US59
billion in interest on their debts (World Bank, quoted in SIPRI, 1991}, and
received official development assistance of $34 billion (UNDP, 1991). In the
same year the official debt of low- and middle-income countries grew by an
average of four per cent (World Bank, 1991). Increasing interest payments on
a spiralling debt burden can only be met by increasing exports.

For countries that are almost totally dependent on commodity exports in a
hostile market this means placing greater pressure on the environment and a
further reduction in living standards for their people. With a projected one
billion additional people sharing scarce resources in the global South in the near
future, the pace of environmental degradation seems certain to increase unless
the debt crisis is resolved and greater equity introduced to the world's
commodity markets.

The social and environmental costs of the economic changes of the last two
decades have been severe. While the world economy has grown considerably
during that period, much of the growth has been in countries that were already
consuming an inordinate share of the world’s resources. Many of the least
developed countries had little economic growth and a substantial fall in per
capita production during the 1980s. Furthermore, the growth was greater in
the manufacturing and service sectors than in food production which (on a per
capita basis) declined in the latter half of the 1980s (FAO, 1991). The fall in
per capita food production has been most severe and most sustained in the least
developed countries, while mountains of surplus food are stored in Western
Europe and North America. Finally, the growth has been accompanied by a
horrifying loss of the world’s productive capacity. Between 1970 and 1990 the
world population increased by about 1 billion. During the same period an
estimated 480 billion tons of topsoil were lost and an additional 120 million
hectares of desert were created (Brown et al., 1991).

These changes have been coupled with regional conflicts which have plagued
much of Southeast Asia, Africa and the Middle East for the last two decades.
As aresult, glaring anomalies in global patterns of resource consumption have
been made worse, the standard of living of the poorest half of the world’s
population has fallen even further and the incidence of famine and disease in
the poorest countries has increased. Greater poverty in the least developed
countries has led to increased environmental degradation and so to a vicious
downward spiral of poverty and loss of productive capacity. Furthermore, the
least developed countries now face the possible diversion of a substantial portion
of existing aid flows and concessional development capital to help with the
reconstruction of Eastern Europe.
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Figure 3: Net resource flows and net transfers to developing economies, 1980-89,
(billions of dollars).
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The opportunity

To concentrate only on the negative statistics of the last two decades and ignore
promising present trends and recent events would give a distorted and overly
negative picture. While we must accept the reality that the two decades since
the Stockholm Conference have seen a considerable degradation of the global
environment and a further squandering of the world's stock of productive
natural resources, there are also some grounds for optimism. A growing
appreciation of the global nature of environmental problems and their
implications - not just for the quality of life but for its very sustenance - has led
to a new and more serious approach to environmental issues since the mid-
1980s. Governments have displayed a greater willingness to act together to
address environmental threats on a global basis. as was demonstrated by the
successful negotiation between 1985 and 1987 of the Montreal Protocol on
Substances that Deplete the Ozone Layer, its dramatic strengthening in 1990
and the large number of countries that have ratified it. This rapid and decisive
action (at least in terms of international treaty negotiations) and the steps taken
since then towards the negotiation of conventions on control and disposal of
hazardous wastes, on climate change, and on the conservation of biodiversity,
would have been hard to predict even a decade earlier. This willingness to act
has been accompanied by an encouraging movement away from confrontation
and towards a more co-operative approach by governments in forums dealing
with environmental issues. It has thus been possible to develop new and
innovative means (for example the funding mechanism established under the
Montreal Protocol and the Global Environmental Facility) to address issues such
as the transfer of environmentally sound technology to developing countries
and to deal with major environmental problems.

Overall, the world community has accumulated a large number of legal
instruments that commit it to co-operate in the environmental ficld. As Chapter
23 records. in the 50 years prior to 1972 fewer than 60 environmental treaties
were agreed. During the 20 years since Stockholm almost 100 more have been
concluded. There are now over 150 multilateral environmental treaties, yet the
efficiency and effectiveness of these legal instruments leave much to be desired,
mainly because of the limitations inherent in the traditional negotiating
process, limited compliance with existing legislation, ineffective procedures for
the enforcement and verification of implementation, and lack of mandatory
jurisdiction in legal instruments for settling disputes. There is now a growing
recognition among governments that the traditional means by which they
negotiate and agree on collective action is unlikely to be able to keep pace with
growing threats to the world's environmental health.

The basic responsibilities and rights of nations relating to the environment
(Box 6) have been spelled out in a number of declarations and other statements
of principle. including the 1972 Stockholm Declaration, the Nairobi Declaration
of 1982, The World Charter for Nature (1982). the Report of the World
Commission on Environment and Development (1987) and many others. All
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these have been adopted, endorsed or welcomed by the United Nations. In
addition there have been many regional and other declarations of a similar
nature.

BOX 6

Some principles governing the rights and obligations of people
and states in relation to the environment.

Man has the fundamental right to freedom, equality and adequate
conditions of life, in an environment of a quality that permits a life of
dignity and well-being, and he bears a solemn responsibility to protect
and improve the environment for present and future generations.

Stockholm Declaration, 1972 (Principle 1)

It is prohibited to employ methods or means of warfare which are
intended, or may be expected, to cause widespread, long-term and severe -
damage to the natural environment. 1

Additional Protocol I to the Geneva Convention, 1977 |

[The General Assembly] proclaims the historical responsibility of States
for the preservation of nature for present and future generations.

UNGA Resolution 35/8, 1980

States shall maintain ecosystems and ecological processes essential for
the functioning of the biosphere, shall preserve biological diversity, and
shall observe the principle of optimum sustainable yield in the use of
living natural resources and ecosystems.

Report of the WCED, 1987 (Legal Principle 3)

States shall develop contingency plans regarding emergency situations
likely to cause transboundary environmental interferences and shall
promptly warn, provide relevant information to and co-operate with
concerned States when emergencies occur,

Report of the WCED, 1987 (Legal Principle 19)

Since mass poverty is often at the root of environmental degradation, its
elimination and ensuring equitable access of people to environmental
resources are essential for sustainable development.

UNEP: Environmental Perspective to the Year 2000 and Beyond, 1987
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Most of the declarations and legal instruments of the past two decades are
of the nature of ‘soft laws’: that is to say, they do not have a legally binding
effect but are statements of principle to which governments give general
support or claim to subscribe. Their significance lies in the fact that, taken
together, they clearly demonstrate the common, consistently held view of
nations that their sovereign rights are circumscribed in the field of environment
by a set of higher principles. Whether their espousal of these principles is
enough to induce governments to agree on limitations to or exceptions from
the rule of consensus, which is at the heart of the law on treaties, remains to
be scen. However, the fact that almost all (if not all) governments have
repeatedly subscribed to these declarations of principle without reservation for
two decades encourages the belief that they may now be ready to streamline
and strengthen the negotiating process in the interests of global preservation.

The last two decades have also witnessed the rise of non-governmental
environmental groups and consumer organizations. These have gained great
strength - particularly in the industrialized countries - and influenced, to a large
extent, the attitudes of governments and industries towards the environment
and its natural resources.

At the same time {and as described in Chapter 21), a combination of greater
public awareness and growing consumer pressure have led to a ‘greening’ of
many businesses. The creation of the Business Council for Sustainable
Development, and the adoption, by the ICC-sponsored Second World Industry
Conference on Environmental Management (WICEM II) of a ‘Business Charter
for Sustainable Development', are encouraging signs. The last few years have
witnessed an emerging tendency among industry leaders in favour of adopting
voluntary codes of practice, rather than waiting for {and resisting the
imposition of) regulations to protect the environment. Several large-scale
enterprises have openly and voluntarily committed themselves to substantial
reductions in the release of pollutants over relatively short time periods. The
growing realization that environmentally sound business practices are also
good business practices augurs well for the future. In addition (also outlined
in Chapter 21), a growing number of professional bodies (for example in the
fields of medicine and engineering) have adopted codes of ethics or stated
principles relating to professional obligations in regard to the environment.

These changes in perception and practice are obviously not by themselves
going to solve the world’s environmental problems. However, if they represent
a genuine recognition of the seriousness of the situation the world faces, and
a real willingness on the parts of industry, governments and individuals to act
together to address it, then there is ground for optimism. The break-down of
the political and ideological barriers dividing East and West presents an
unequalled opportunity to divert a substantial part of the world’s economy from
producing weapons of destruction to repairing the environmental damage of
the past. If the world is ready to take advantage of this opportunity then the
next twenty years may tell a different story.
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Epilogue

This review of environmental trends during the last two decades, and the
interactions between human development needs and environmental resources,
would be incomplete without reference to the lessons it holds for the future. The
overriding message it conveys is that human beings and human institutions
wait too long before taking action. On nearly every issue we have failed to apply
the precautionary principle when it was appropriate - indeed prudent -to do so.
We have had more than enough talk about environmental problems.

Throughout this book, and mainly in the concluding remarks of some
chapters, we have given examples of achievable future actions which, with real
international co-operation, could be carried out during the next two or three
decades. They do not by themselves constitute a plan of action to address the
environmental problems of the world, and should not be interpreted as such.
They are, however, consistent with the goals set out in documents that have
been welcomed or endorsed by the UN General Assembly® and by the Governing
Council of UNEP-. More recent statements of goals have included the ‘Priorities
for Action’ contained in the UNEP Director-General's Saving our Planet (Tolba,
1992), presented at the Special Session of the UNEP Governing Council in
February 1992 and subsequently at UNCED; the ‘International Research
Priorities” identified by ASCEND 21 (November 1991), and UNCED's ‘AGENDA
21’, presented in June 1992,

The actions suggested in this report, as well as those in the documents cited
above, cover a variety of fields. They range from a more comprehensive
assessment of the state of the environment and the environmental impacts of
human activities, 1o sharper tools of economic analysis to give proper estimates
of the cost of environmental damage and rehabilitation. They will only be
achieved on a global scale if a whole host of support measures can also be
undertaken: development of national capabilities on a wide front of individual
and institutional fields: closer international co-operation based on the spirit of
true partnership, and a strong conviction that environmental issues cut across
political. social and economic divides.

There is no priority, in this volume, between, for example, actions needed to
combat land degradation and marine pollution or between the building in
developing countries of an adequate capacity in environmental economics and
legislation and the development of an effective, internationally agreed means
of ensuring compliance with treaties on the environment. Each represents a

1. Environmental Perspective to the Year 2000 and Beyond (UNEP, 1988): Our Common
Future, the report of the World Commission on Environment and Development (WCED,
1987).

2. Goals and Targets: Future Orientation of UNEP's Programme (UNEP 1987); World
Conservation Strategy (IUCN/UNEP/WWF 1980); Caring for the Earth: A Strategy for
Sustainable Living (IUCN/UNEP/WWF 1991); Global Biodiversity Strateqy (WRI/IUCN/
UNEP 1992).
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priority in its own field. Despite the very real achievements and advances of
recent years the state of the world environment and the living conditions of
many of its people have continued to get worse. The message of this epilogue
is the same as the burden of argument throughout this book; that we no longer
have the luxury of picking and choosing what to do next: the state of the world
environment demands that we take action simultaneously on a broad front,
with no further delay. Unless the world community is prepared to act decisively
and co-operatively to deal with the problems outlined in the first ten chapters
of this book, and their basic causes described in the subsequent section, the rate
of degradation of our living environment will increase rapidly. It is no
exaggeration to say that the ability of the biosphere to continue to support
human life is now in question. That fact should compel us to implement what
we say we should do.

What are needed now are specific commitments to take specific actions, over
specific periods of time, with the costs calculated. the sources of funding
identified, and a clear indication of who will be doing what. Nothing less will
suffice.
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societal perception 28, 29
transport sector’s contribution 406,
424—31
global impacts 406, 429—31
local impacts 425—8. 459
regional impacts 428—9
trends in levels and impacts over past 20
years 8—23
urban air pollution 11-—-16, 425—8,
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first reported 34, 36, 43
mechanisms proposed 36. 43, 46
observations 36. 43, 44, 47, 48—9
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conservation 313, 631, 740, 777
Antarctic Treaty 777, 778
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238. 258, 367—8. 747
apple crops, integrated pest management
used 311
aquaculture. fish production 287, 288
aquatic ccosystems
acidification sensitivity 91
effect of increased UV-B irradiation 35
Arab—Israc! War, remnants left 586
Arab States, League of 769, 793
arable land
area 153, 289
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per capita 288, 289
crop land-use planning for 304, 305
Aral Sea, drop in level 64
Arctic chemistry perturbation 46. 47, 48. 49
Arctic permafrost
effect of climate change 72
methane released on melting 69
Argentina
bicycle/car ratio 416
environmental management institutions
728
legislation on environmental protection
727
public opinions on environmental issues
674—5
arid lands
as global total 134, 135
number of people aflected 487
armed conflicts
number since World War IT 570
see also military activity
armed forces. number of people world-wide
575
arms limitation and control agrecements 577
arms sales 573—4
exporting countries 573, 574, 5
importing countries 573, 5
arsenic
rivers contaminated by 90
world production data 336
asbestos
control measures 23
health hazards 8
world production data 336
Asbestos Convention (1986) 258
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Twenty-First Century) 649, §21
AsDB (Asian Development Bank) 792
environmental policy guidelines 768
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environmental activities 767, 779
Asia
animals used in agriculture 286
arid lands 135
arms imports data 574
aviation fuel consumption data 418
car ownership data 412
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child population data 482, 483
clean-water supply data 96
commodities exported 489
crop genetic diversity 196
dams constructed 87, 88
deforestation 162, 163, 169
desertification 137. 138, 139
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effect of climate change 74, 75
effect of education on women 495
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habitat loss 189

industrial output data 325

inland transportation of goods 423
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land-use data 153, 288

life expectancy 480

military expenditure 572

nitrogen emissions data 12
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future projections 479, 480
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sanitation facilities data 96, 517

soil degradation 137, 138. 152

sulphur emissions data/estimates 14, 22

tourism data 452, 453, 454
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vehicle emissions data 427, 429, 430

wastes generated 348—9

water availability 87
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women as household heads 495. 496
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protection 673
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soil degradation 137, 138,152
species loss 187
vehicle emissions 429, 430
control of 428
wastes generated 346—7. 348—9
water use 86
wetland areas 170
wood exports 167
Austria
avalanches/mudslides 226
environmental charge systems used 712
environmental reports published 707, 709
hazardous wastes data 266, 347, 349
inland transportation of goods 423
pollution-control investment 359
radiation dosage due to Chernobyl
“accident 234
tourism data 461—2
transport noise data 432
wastes generated 346—7, 348—9
automobiles: see cars; motor vehicles
avalanches 226

B

backcasting techniques 643
background air pollution 26—7, 28—9
bacteriological weapons
agreements/treaties on 577, 580, 581
environmental impacts 580—1
Bahamas
environmental management institutions

see also individual countries 728
ASOC {Antarctica and Southern Ocean legislation on environmental protection

Coalition) 786 727
Aswan High Dam. effect of 94, 537 Bahrain, environmental reports published

Athens (Greece) 426, 441 709

Atlantic Express oil spill 228, 585 Bali (Indonesia), impact of tourism 463

atmosphere
ozone concentration profile 39
temperature profile 39
atmospheric pollution: see air pollution
Audubon Society (USA) 662, 680, 681
Australasia/Australia
arid lands 135
bicycle/car ratio 416
cereals consumption per capita 493
CFCs consumption data 41
dams coustructed 88
deforestation 162
desertification 137, 138, 139
effect of climate change 75
energy consumption data 333, 334
environmental charge systems used 712
environmental organizations 662
environmental reports published 707, 709
hazardous wastes data 266, 347, 349
land-use changes 153

840

balloonsonde data, ozone depletion 36, 43
Baltic Convention 273, 775
Bamako Convention (on hazardous wastes
in Africa) 273
bananas, countries exporting 489
Bangkok city (Thailand)
commercial activity 514
flood susceptibility 223
land subsidence 110, 112
population growth 509
Bangkok Declaration 779. 806
Bangladesh
calorie consumption per capita 491
commodities exported 489
cyclone damage 222, 223
flood damage 223, 224
household cereal stock data 544, 545
malaria 538
NGOs 723
oil imports cost 436



INDEX

population growth 481
reaction 1o disaster 242, 513
urban slum-dwellers 513, 552, 553
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regional development 768, 792
see also World Bank
BAPMoN (Background Air Pollution
Monitoring Network) 26
Barbados
environmental management institutions
728
legislation on cnvironmental protection
727 .
Barcelona Convention (on Mediterranean
Sea pollution) 125, 443
Basel Convention (on hazardous wastes)
248, 272, 272, 273, 366, 740. 749
Basel (Switzerland) chemical warehouse fire
231
government response 239
bauxite
countries exporting 489
extraction of, environmental impacts
330—1
beef, price variation 490—1I
Beijing (China) 439, 439, 509
Belgium
environmental charge systems used 712
environmental reports published 709
government expenditure on
environmental R & D 708
hazardous wastes data 266, 347, 349
inland transportation of goods 423
transport noise data 432
wastes generated 346—7, 348—9
Belgrade Charter (on environmental
education) 685, 685
benefit-cost analysis 625—6
Bengal Bay, cyclone damage 223
Benin, hazardous wastes imported 269
Benzene Convention (1971) 258
benzopyrene: see polyaromatic
hydrocarbons
Bergen Declaration 806
Berlin (Germany) 439
beverage packaging, recycling of 356
beverage production, developing countries’
share 326, 327
Bhopal (India), chemical accident 216,
230, 516
bicycles
data for various countries 416
as form of transport 415
bilateral meetings 761
biodegradable mulches 308
biological control (of pests)
308.310—12
see also integrated pest management
biological diversity

306, 307,

841

conservation of 204—10
financial resources required 208—10.
212
definition 184
development of strategies 210—11
economic benefits 202
historical perspective 185—8
improved economic evaluations 199—
201, 202
improved information on 197—8
International Convention on 178, 198,
211, 212
issues involved 184—5
loss of 183—212
responses to 197—210
measures to conserve 204—10
recent trends 188—97
ecosystems 188—9
genetic base 194—7
species diversity 189—94
biological resources, definition 184
biological weapons
agreements/treaties on 577, 580, 581
environmental impacts 580—1
only verified use 580
biomass
conversion to fuel 301, 386
emissions from combustion 19, 386, 390
environmental impacts by use as energy
source 386—7
biomass-burning stoves
health effects of 11, 519, 547
more-efficient designs 381
biosphere, environmental impacts modelled
620
biosphere reserves 205, 206
Action Plan for 754
biotechnology
ccological risks 204, 309
environmental impacts 330—1. 351,
352
genetic diversity used 194—7
exploitation of potential 203—4
increasing role of 201, 203—4, 309
BOD (biological oxygen demand), rivers 89
hogs, global area 170,171
Bolivia
agriculture-dependence 694
commodities exported 489
cnvironmental management institutions
728
legislation on environmental protection
727
Bombay (India) 509, 510
Bonn Convention (on Migratory Species)
739, 786
Botswana
drought affecting 225
food production per capita 144
harvest of wild species 199
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schistosomiasis 537
brackish water, use in agriculture 304

Brandt Commission reports 587. 665, 805

Brazil
carbon emissions data 68
colonization settlement projects 555—6
commodities exported 489
deforestation 163, 164
energy consumption data 333, 334
environmental management institutions
728
environmental reports published 709
forest conservation 177
hazardous wastes imported 349
housing initiatives 523
inland transportation of goods 423
legislation on environmental protection 727
malaria 538, 555—6
migration to forest areas 487
motor vehicle fuels used 378, 427, 436
NGOs 729
oil imports cost 436
pollution control 363. 364
population growth 481
public opinions on environmental issues
674—5
radiological accident 237
rain forests protected 177
schistosomiasis 537
Britain: see under UK
bromine-containing chemicals
limitation/reduction of
consumption/production 55
ozone affected by 46. 47. 49, 55
brown haze 16
see also photochemical pollution
Browns Ferry nuclear power plant (USA).
fire at 233
Buenos Aires (Argentina) 439, 509, 509,
513
Buenos Aires Plan 753, 794
building industry
energy efficiency techniques 380, 521
plastics used 334—>5
Bulgaria
air poliution 337
environmental protection legislation 716
inland transportation of goods 423
public participation in environmental
issues 717
radiation dosage due to Chernobyl
accident 234
Burkina Faso
drought affecting 225
food production per capita 144
Burma, agriculture-dependence 694
Burundi
drought affecting 225
malaria 538
Business Charter for Sustainable

Development 820

Business Council for Sustainable
Development 820

buy-back programmes, environmental
management 633

C

cadmium
lakes and rivers contaminated 90, 90
world production data 336
CAER (Community Awareness and
Emergency Response) programme
367, 682
Cairo (Egypt) 439, 509
Cairo Guidelines (on hazardous wastes)
272,749, 755. 756
Calcutta (India) 426, 509, 510, 515, 559,
560
calorie consumption
developing countries 491
compared with developed countries 282
Calvert Social Investment Fund 683
Cameroon
caloriec consumption per capita 491
commodities exported 489
inland transportation of goods 423
CAMRE (Council of Arab Ministers
Responsible for the Environment) 769
Canada
acid rain damage 90, 773
agriculture-dependence 694
car ownership data 412
carbon emissions data 68. 429, 430
CFCs consumption data 41
community awareness programmes for
chemical industry 368, 682
energy consumption data 333, 334
environmental charge systems used 712
environmental reports published 707, 709
hazardous wastes imported 269, 349
hazardous wastes produced 265. 266.
347, 349
integrated pest management used 311,
312
land-use changes 153
lead emissions data 15. 16
pollution-control investment 359
public attitudes
environmental protection 673
nuclear power gencration 668
train derailment accident 240—1
vehicle emissions 429, 430
control of 428
waste water trcatment data 97
wastes generated 346—7, 348—9
wetland areas 170
wood exports 167
cancer
deaths caused 534, 539, 541, 542
effect of UV-B irradiation 34. 35
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regional variation 539, 540, 541, 542
types of 540
see also lung...; stomach cancer
carbon dioxide
emissions data 67, 68, 388, 811
industrial sector’s contribution 67,
338
transport sector's contribution 429,
430
global warming due to increase 70. 70
lifetime data 66
per capita emission estimates 67, 68
sources 68, 160
stabilization of emission levels 78, 397
trends in atmospheric concentrations
66, 66
carbon monoxide
health effects 9, 10
latitudinal distribution data 26
reduction in emissions 14, 391
sources 10, 11, 385, 391, 408, 409, 424
worldwide emissions data 11, 11, 391,
427
carbon tax 397—8
carbon tetrachloride
abundance in atmospherc 39. 41
limitation/reduction of
consumption/production 37, 54. 55
carcinogenicity testing 250
cardiovascular discases. deaths caused
534, 539
Caribbean Environmental Health Institute
768
Caribbean region
cardiovascular diseases data 534
clean-water supply data 96
commodities exported 489
discharge-monitoring stations &9
Economic Commission for 768, 792
environmental policies 725—9
forest area 169
legislation on environmental protection
726—7.727
military expenditure 572
precipitation-monitoring stations 88, 89
public opinions on environmental issues
674—5
radio/TV ownership 669
regional agreements covering 780—1
regional seas action plan 125, 273,
749, 777
sanitation facilities data 96
water quality monitoring stations 89
women as household heads 496
CARICOM (Caribbean Community) 793
ministerial meetings on environment 768
Caring for the Earth (IUCN/UNEP/WWF
study report) 177—8, 210, 624,
629, 630, 667, 690, 805
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quoted 806, 807, 808

carrying capacity concept 606, 626—7

application to human population 475,
626, 627

application to tourism 457, 458

objections by traditional pastoralists 304

cars

developed countries’ share 492
emissions data 409

fuel consumption data 413
increase in numbers 410. 411
people-per-car data 412

traflic trends 408

see also motor vehicles

cash crops 283—S5. 303—4, 544
Caspian Sea, changes in level 108
catalytic converters

effect on emissions 14, 409, 426
use in OECD countries 428
CCAMLR (Convention on thc Conservation
of Antarctic Living Resources) 313.
631, 740
CEARC (Canadian Environmental
Assessment Research Council), ETA
methods used 635
cement, developed countries’ share of
consumption 492
cement industry
carbon dioxide cmissions data 67
energy efliciency improvements 380
Central African Republic
calorie consumption per capita 491
water availability in urban areas 517
Central America
arms imports data 574
clean-water supply data 96
commodities cxported 489
crop genetic diversity 196
dams constructed 88
deforestation 163, 164, 165
earthquakes 219, 220
integrated pest management used 312
land-use changes 153
wetland areas 170
see also Belize; Costa Rica; El Salvador:
Guatemala: Honduras; Nicaragua;
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developed countries’ share of
consumption 492, 493
high-yield varieties 296—7
disadvantages of 297
price variation 490—1
production data 283, 285, 492
straw residues from 301
usage 285

CERES (Coalition for Environmentally

Responsible Economies) 683

CFCs: see chlorofluorocarbons
CFE (Convential Forces in Europe) Treaty 577
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changing world scene 812—20 Chile
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165—6 environmental reports published 709
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prevention measures 258 arms exports data 574, 575
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environmental effects 330—1 dams constructed 87, 88
wastes discharged 342—3. 343, 344— desertification trends 142
S, 350 earthquake 220

chemical pest control energy consumption data 333, 334
alternatives to 306—8 environmental policies 722
see also integrated pest management; environmental reports published 709

pesticides high-yield cereal varieties grown 296

chemical safety, international cfforts 254—7 integrated pest management used 310

chemical soil degradation 150 labour force participation ratios 485
area affected 150 land-use changes 153

chemical time bombs 229, 230, 263, 606 living standards 493

chemical wastes. incineration at sea 124, military expenditure 571, 572

267 conversion to civilian use 594

chemical weapons nitrogen emissions data 13
agreements/treaties on 577, 580 old-age dependency ratio 484
environmental impacts 579—80 pollution control 363

chemicals population growth 478, 479, 480, 481
carcinogenicity of 250 public opinions on environmental issues
developed countries’ share of 674—5

consumption 492, 493 salt-affected land 290
impacts on human health and schistosomiasis 537
environment 249—51 sulphur emissions data 15
information exchange for 257—8 vehicle emissions data 429, 430
labelling of 257 wetland areas 170
legislation covering 254 Chipko Movement 680—1
number commercially available 249, 347 chlorine
percentage for which toxicity data health effects 240
available 253 rail tanker accident involving 240—1
Chernobyl nuclear (USSR) accident 233, chlorine monoxide. ozone affected by 36.
234—S5, 394 48, 48
public attitudes affected 668 chiorofluorocarbons

Chicago city (USA) 439 abundance in atmosphere 39, 41

Chicago Convention 419 alternative/transitional substances 56,

child dependency ratios 483, 484 57.438

child mortality rates, developing countries consumption data 41, 340

531, 811 cooling effect of 69, 78

children emissions data 40

effect of lead on heaith 518, 543, 561, 561 lifetime in atmosphere 39, 66

844
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limitation/reduction of
consumption/production 37, 54. 55
carly phasec-out [easibility 56—7
effects of 77
ozone depletion caused 36, 43. 47. 431
phasc-out progress 56
recycling of 56. 57
trends in atmospheric concentrations
38. 39, 40. 66
uses 38, 40, 68, 340, 342, 431
cholera epidemics 535, 556—8
CHP (combined heat and power) systems
397
chromium, rivers contaminated 90
chronic obstructive pulmonary discasc.
people affected 519, 547
CIDIE (Committee of International
Development Institutions on the
Environment) 757, 784
CILSS (Permanent Inter-State Committee
on Drought Control) 775
CIS (Commonwealth of Independent
States): see USSR
CITES (Convention on International Trade
in Endangered Species...) 210, 739,
743, 750, 784
cities
coastal locations 107
commuting choices 442
consumption of food:fuel-water 515
cconomic benefits 314—153
health of people 318
million-plus residents 308- -9
percentage of population in 506—10
public transport systems - 39
sanitation facilities 95, 96, 517
transport management measures 440, 441
wastes produced 515, 51718
water availability data 95, 96, 516—17
see also urbanization
citizens” groups
water development projects affected 101
see also NGOs
clean air acts‘bills 6, 28, 365, 701
cleaner production 268, 360—+4
information exchange on 363—4, 747
meaning ol concept 362
Clearing House system (lor information on
cleaner production) 364, 747
climate change 61—80
conferences covering 62, 64
discases affected by 533
factors affecting 62
greenhouse effect 64—70
impacts 71—6. 128
assessment of 712
potential impacts 72, 72—6
International Convention on 78, 79,
178, 748, 750
issues 62—1

model simulations 70—1. 618, 619
nuclear war affecting 583
responses  76—8
costl aspects 77, 78
developing countries considered 78
principal actions 76—7
sca-level rise due to 73, 74
timing 71
clothing industry, developing countries’
share of production 328
Club of Rome, modelling studies promoted
020—1. 663, 804
CMEA countries
compared with OECD countries 716
environment reports 703, 717
evolution of environmental policies
715—19
fragmentation of environmental
responsibility 716
see also Eastern Europe: USSR
coal
emissions and ash from combustion 385
as energy source 333, 334, 337, 374,
375,375
world reserves 382
coal extraction industry
environmental impacts 386—7
methane emissions data 390
coastal accretion 109
examples 115, 117
factors affecting 109
coastal cities 107
effect of tourism 318—19
coastal degradation
chemical changes 115,117
ccological changes 117—18
issues 106
physical changes 108- 15
responses 123—6
coastal elevation 109
coastal crosion 109
coastal shipping 422
coastal subsidence 108—9
arcas most affected 110—11.112
coastal waters, pollution of 119, 519
coastal wetlands
loss of 170
protection given 118, 174
coastal zones
biological productivity of 117
definition 106
effect of chemicals 229
environmental impacts 107
fish production data 287
human population data 107
pollution of 118, 229
recommendations for future
action/research 127—8
cocou
countries exporting 489
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price variation 490—1I. 815
Cocoyoc Declaration/Symposium 744, 753
Cod War 700
Codex Alimentarius 752, 755
coffee
countries exporting 489
price variation 300, 456, 490—1, 815
Colombia
agriculture-dependence 694
commodities exported 489
environmental management institutions
728
inland transportation of goods 423
legislation on environmental protection
727
NGOs 729
regional planning councils 728
colonization settlements, health 555—8
Colorado River, sediment discharge 94
commentators (in workshops), listed
827—33
commodities
exports from various countries 489
price vartation 490—1. 815
common security, concept of 589—90
Commonwealth Secretariat 769, 770
communications improvements, effect of
648, 812
compensation liability, environmental
management 633
computer models 618—24
natural sciences 618—20
social sciences 620—3
see also mathematical models
consensus, achieving under uncertainty
641—4
conservation
awareness training. cffect of 687
historical background 660, 663
increase of financial resources for 208—

10
information and data affecting decisions
197—8

meaning of term 184
organizations supporting 662, 680
proactive and stress—response
approaches compared 200—1. 203
protected-areas approach 204—6
construction industry. plastics used 3 34—>5
consumer choices 677—9. 820
consumer goods labelling 710
consumptive use values, wild species 199
contribulors (to this report), listed
825—6
conventional warfare, environmental
impacts 578—9
Conventions: see International Conventions
cooking stoves
health hazards 11, 519, 532, 541
more-cfficient designs 381

846

copper
countries exporting 489
developed countries’ share of
consumption 492, 493
lakes and rivers contaminated
price variation 490—1
replacement by alternative materials 335
world production data 336, 492
coral mining, cffect of 115
coral reefs
environmental effects on 115, 128
species diversity 188
cosmetics, toxicily data available 253
Costa Rica
agriculture-dependence 69+
commodities exported 489
environmental management institutions
728
environmental reports published 709
legislation on environmental protection
727
rain forests protected 177
cost-cffectiveness analysis 625
Cote d'voire
commodity exports 167. 489
living standards 493
wood production data 167
cotton
countrics exporting 489
developed countries” share of
consumption 492
integrated pest management used
312
price variation 490—1
residues [rom crop 301
Council on Environmental Quality (USA)
702, 708, 713
counter-urbanization 440, 525
cradle-to-grave approach 268, 361, 682
critical load. definition 24, 704
crop production 282—5
changes in pattern 283—4
environmental impacts 288—97
residues from 301
cropland
arca 153. 288, 289
degradation of 137—8. 138
economic losses caused 146
CSCE (Conference on Security and Co-
operation in Europe) 595, 793
environmental activities 769
Cuba, commodities exported 489
cyclones 222, 223
see also tropical storms
Cyprus
environmental reports published 709
wasles generated 348
Czechoslovakia
air pollution 337
arms exports/imports data 575

90. 90

310.
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inland transportation of goods 423

public participation in environmental
issues 717

state-of-environment reports 716, 717

steel recycling 357

wastes generated 348—9

wood exports 167

D
Dacca (Bangladesh) 509
Dallas (USA) 439
dams
environmental impacts 97, 291
health effects 537, 348
international water basins affected 99
numbers constructed 87, 88
sedimentation rates affected 94
dangerous goods, transport of 256. 419
Danube river, dam proposed 99
data/information services (of UN agencies)
751—2
deaths
armed conflicts 570
disease-caused 532. 538
analysis by cause of death 534, 539
regional variations 534, 539, 540,
541, 542
drought 225
human-induced hazards 230, 231,
234, 237

natural disasters 216, 217, 218, 219,
220, 220, 222, 223, 225
pesticide poisoning 251, 296, 550

debt servicing. cost of 600, 816

debt-for-nature swap programmes 208
guidelines for 209

decision support systems (DSS) 641—2

deforestation 157—69

causes 162—8
agricultural expansion 162—5, 169
atmospheric pollution 168

fuelwood/charcoal exploitation 165 —6
plantations 167
timber production 166—7
ceffect on carbon emissions 69
history 161—2
human actions causing 160—8, 166
issues involved 159
soil degradation caused 93, 150, 151
solar radiation reflection affected 62
trends 168—9, 811
Delhi (India) 509
demand management, environmental
management 633
demographic aspects of environmental
assessment 627—8
demographic changes 480—3
local responses to 497
resources policy aflected 476
strategies in reaction to 498-—9

847

working-age population affected 485—6

Denmark

car fuel consumption data 413

environmental charge systems used
712,712

government expenditure on
environmental R & D 708

hazardous wastes data 266, 347, 349

inland transportation of goods 423

landfill sites 266

transport noise data 432

waste water treatment data 96

wastes generated 346—7, 348—9

deregulation 812

conflict with environmental policies 814

desertification 134—48

causes 135—6, 224, 494
definition 134
economic aspects 145, 146
extent/status 136—40, 161
Inter-Agency Working Group on 762,
764
land area affected 134, 154, 487
responses 134, 141, 143—6, 748, 753
costs 145—6
factors affecting implementation 147—8
financial support required 148, 594,
748
reasons for lack of progress 143—4,
748
solar radiation reflection affected by 62
symptoms 134—5
trends 140—1, 142, 811, 816
urgency of problem 147

developed countries

agricultural output data 283, 284, 285,
694
armed forces 575
causes of death 534
child population data 482, 483, 484
commodity imports 4858, 489
energy consumption 333, 334, 376,
380, 490
environmental policies 703—19
fertilizer usage data 293
fish production data 287
food production data 284, 285, 287
hazard defences 216
health problems in urban areas 554
industrial output
changes in mix of industry types 328
growth rates 323—5, 324, 325
infant mortality rates 480
labour force participation ratios 4835
land-use changes 153, 289
life expectancy 480
military expenditure 572
national responses 703--19
natural disasters aflecting 218
oil consumption by motor vehicles 414
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old-age dependency ratio 484

population age profile 484

population growth 47, 181

future projections 479. 480. 481

radio-set ownership 669

rail transport 416, 417

subsidies on agricultural products 303

television-set ownership 669

urbanization data 506, 507, 508

wood production data 166, 167
developing countries

acidification damage 20, 21. 28

agricultural output data 283, 284, 285.
694
air pollution 11,12, 18, 22

armed forces 575

aviation fucl consumption data 418

cardiovascular discases data 534

causes of death 534

CFC consumption/production, financial
aid to assist reduction 37. 56, 57

child mortality rates 531

child population data 482, 483, 484

climate change affecting 72, 74, 74, 78

commodity exports 167. 488, 489

disasters affecting 216, 21&, 219

economic benefits of biodiversity 203—4

effect of education on women 495
energy consumption data 333, 334,
339, 339, 376, 380. 381
environmental policies 720—9
fertilizer usage data 293
fish production data 287
food production data 144, 284, 285,
287
fresh-water availability 85, 87
fuelwood consumption 165—6
hydroclectric power capacity 87
indebtedness 815—16
industrial output  323—6
growth rates 324, 325, 326
percentage of world output 323, 324,
326, 327, 328
industrial waste discharges 97—8
industrialization sought 322
infant mortality rates 480. 531
information sources 667
labour force participation ratios 485
land-use changes 153. 289
life expectancy 480
livestock population 286
marine environment protection cfforts
125—6
microbiological resource centres 208
military expenditure 572
national responses 720—9
lack of data/finance/scientific base
730—1
net resource flows/transfers 817
oil consumption by motor vehicles 414

848

old-age dependency ratio 484
population age profile 484
population growth 477—=81
future projections 479, 480, 481
public attitudes on environmental
protection 673
radio-set ownership 666, 669
rail transport 417, 417
reactions to environmental issues 664
renewable resources 474
sea transport 424
television-set ownership 666, 669
tourism 455
trade restrictions affecting 302—3, 488, 813
transport sector development 407—8
environmental impact of 425
infrastructure development 424, 439
urbanization data 412, 506, 507, 508
waste water treatment programmes 99
walter pricing issues 100, 305
water resource management 101
women as household heads 496
wood production data 166, 167
development
as distinct from growth 624
environmental issues affected by 676,
803—11
development assistance: see financial
assistance
Diama dam (Senegal). effects on health
537,548
diarrhocal discases

deaths world-wide 532

incidence in urban slums 3513, 55
diesel exhaust particulate matter 42
dilution approach to pollution 7. 35
disarmament

compared with development aid 588—9

release of resources possible 593
disasters

human-induced 226-—37

natural 217—26

responses to 237—42
discharge monitoring stations 88, 89
discases

potential effect of climate change 533

regional variations 335. 536, 537, 538,

539

and tourism 463

urban slums 513, 552

water-related 175, 291—2.532—3
disparity ratios

commodity consumption 492

income 490, 312
dispersion. air pollutants 7, 17, 18—20
DOEM (Designated Officials on
Environmental Matters) meetings 761
domestic usage

fresh water 85, 86

impacts 95

)
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Dominican Republic
environmental management institutions
728
legislation on environmental protection
727
dracunculiasis, potential effect of climate
change 533
dredging, cffect on coastal/marine
ecosystems 113,115
drift netting 299
banon 313
environmental impacts 299
drinking water
global trends 95—6. 96
International Decade on 95, 98, 521, 522
requirement for clean supply 95
WHO quality standard 91, 92, 294, 755
drought 224—5
countries most affected in Africa
death toll in Africa 225
effect of 224—5, 510
number of people affected in Africa 224,
487
drugs
benefits of biodiversity 202
toxicity data available 253
drylands
definition 134
extent of degradation 136, 137, 138,139
number of people affected 487
Dublin Conference on Water and
Environment 98. 99
dumping of wastes at sea, control of 121,
124, 124, 267. 267, 273, 436, 740
dung
environmental impact 298—9
world-wide amount 298

E
Earth Charter 795
earthquakes 219
death toll from 219, 220
effects of 219
frequency of 217
human activities affecting 219
major ones listed 220
Earthwatch Programme (UNEP) 745—6
East Coast Fever. modelling with GIS 616
Eastern Europe
aid for reconstruction 816
air pollution 12, 337—8
aviation fuel consumption data 418
cancer mortality data 539, 541, 542
car ownership data 412
cardiovascular mortality data 539
causes of death 539
CFCs consumption data 41
energy consumption data 376, 379, 380
environmental protection legislation 716
environment-related NGOs 717

225

849

hazardous wastes data 264
industrial output data 325
labour force participation ratios 485
oil consumption by motor vehicles 414
political changes 812
population growth 478
public participation in environmental
issues 717
rail transport 416, 417
vehicle emissions data 427, 429, 430
wastes generated 348—9
water quality issues 101
EC (European Community) Directives
chemical hazards 239, 258, 366
chemicals 254
drinking water 294
nitrogen and sulphur oxides emissions
396
recycling of packaging 356
ECA (Economic Commission for Africa)
792
international environmental agreements
concluded 767
ECB (UN Environment Co-ordination Board)
761, 785
ECCAS (Economic Community of Central
African States) 793
ECE (Economic Commission for Europe)
792
air pollution monitoring network 25,
26, 784
Convention on Long-Range Trans-
Boundary Air Pollution 25. 26, 168,
177, 396, 740, 772—3
EIA methods used 635, 636
environmental support activities 769
international environmental agreements
concluded 767
ECG (Ecosystem Conservation Group) 762,
763, 764, 785—6
ccological agriculture 308
ccological—cconomic partnership 645
ccological economics 626—7
cecological research programmes 617
ecological services, loss of 159—60
ccological sustainability criteria 638
ccology, first developed 605
economic aspects
agriculture 302—4, 694
air pollution 28
biological diversity 199—201, 202
carbon emissions 77, 80
commodity prices 490—1
desertification prevention 145—6
environmental assessments 624—7
forest resources 176
globalization of production 812—13
housing 511
human-induced hazards 226, 230, 231.
233
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income per capita 490
industrial pollution 366—7
landfill remedial action 266
military activity 571—2, 592, 593, 594
natural disasters 217, 218, 219, 221,
222
nuclear power plant decommissioning
395
pollution abatement;/control 358, 359,
360. 711—12
tourism 451, 452, 452, 454, 455, 456
toxicological testing 251
water supplies 100, 305
wetlands 174—5
women 495, 496
cconomic changes 812—14
economic commissions, UN regional
767—8. 792
economic instruments, environmental
improvement 711—12
economic sustainability criteria 638
ECOSOC (UN Economic and Social Council)
760—1
ecosystem approach 630—1
Ecosystem Conservation Group 762, 763.
764
ccosystem integrity 631
ccosystems
biological diversity 188—9
indirect benefits of 201
industrial analogy 362
resilience of 606
results when stressed  159-—60, 160
ecotourism 453
Ecuador
commodities exported 489
environmental management institutions
728
inland transportation of goods 423
legislation on environmental protection
727
mangrove area lost 171
National Park visitors 4535
ECWAS (Economic Community of West
African States) 793
education
effect on women in developing countries
495, 499
environmental 684—7
EEC (European Economic Community) 793
agricultural subsidies 303
Environmental Action Programmes 778
environmental activities 769
legal instruments 778, 779
enforcement procedures 778—9
non-tariff barriers 814
EEZs (exclusive economic zones) 123, 313.
697
eflluent charges. environmental
management 633

Egypt
arms imports data 575
bicycle/car ratio 416
commodities exported 489
food production per capita 44
information sources 667
inland transportation of goods 423
living standards 493
schistosomiasis 519, 537
war remnants in 586
wastes produced 344—5
water availability in rural areas 519
EIAs (environmental impact assessments)
635—7. 707
cumulative effects not dealt with 636
environmental audit used 639—41
first required 635
large international EIAs 636
legislation/conventions covering 635,
711,731, 756
meaning of term 635
sustainable development criteria included
637. 638
tourism developments 467
El Nifio Southern Oscillation 128
El Salvador
environmental management institutions 728
legistation on environmental protection 727
ELCI {Environmental Liason Centre
International) 746
elderly population 483—5
clectrical machinery manufacture, wastes
discharged 260, 342—3
clephantiasis: see lymphatic filariasis
EMEP (European air pollution monitoring
network) 25, 26, 784
Emergency Planning and Community
Right-to-Know Act (USA) 711
EMINWA (Environmentally Sound
Management of Inland Waters
Programme)
99—100, 595. 775
employment
job creation 485—6
participation ratios 485
proportion in agriculture 694
endangered species. international
Convention on 210. 739. 743. 750.
784
energy alerts 378—9
energy conservation/efliciecncy 379—381
benefits of 77, 339
house construction 380, 521
energy consumption
in developing countries 339, 339, 376,
380
economic growth affected by 377
future demand/supply 381—4
growth patterns 374—6
industry's share 329, 333, 334
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per capita 376, 377
regional variation 333. 334, 376
transport sector's share 333. 409, 413
energy generation
advanced technologies examined 397
biomass/wood used 177. 301
environmental impacts 384—95
accidents 395
air pollution 385, 388—92
land-use changes 392—3
nuclear energy impacts 394—5
responses Lo 396—8
water pollution 392
fuel sources used 334, 375. 375
see also renewable cnergy sources
energy intensity
definition 379
motor vehicles 413
trends in various countries 379—80
energy non-commercial sources 374
replacement by commercial products 381
see also agricultural residucs; biomass:
dung; fuclwood
Energy Sector Management Assistance
Programme 764
energy tax 397—8
Enmod (Environmental Modification)
Convention 577. 584
environment, quotations relating to
and development 806
and economics 807
financial resources required 809
and international relations 808
Environment Agency (Japan) 702. 708
Environment Protection Agency (USA)
702,713
environmental accounting 631—2, 712—13
environmental assessment procedures,
examples 758—9
environmental assessments
broadening of basis 624—30
demographic aspects 627—8
economic aspects 624—7
framework for 630—1
environmental audits 639—41
environmental consultancy firms, growth
of 679, 683, 684
Environmental Defence Fund (USA) 680
environmental diplomacy 782
environmental economics 624—5
environmental education and training
684—7
global strategy on 686
environmental entreprencurism 682—3
environmental cthics 628—30)
environmental groups
growth of 679—81. 715
historical background 662, 702
membership numbers (in UK and USA)
680. 715

851

environmental hazards 215—43
bottom-up strategics for 243
issues involved 216—17
responses to 237—42
government responses 238—9, 240—1
industry responses 240—1
public responses 24 1—2
top-down strategies for 242—3
trends
human-induced hazards 226—37
natural disasters 217—26
environmental impact assessments 467,
635—7
see also EIAs
environmental life-support system 605
environmental management
policy instruments for 632—5
tools for 630—41
Environmental Media Association 684
environmental monitoring systems
advances 611—18
examples 612—17
optimal design of 617—18
environmental perceptions
historical background 661—4
influences on individual 661, 662
reaction (o disasters 241
recent trends 664—5
responses to
collective actions 681—8
group actions 679—81
individual actions 677-—9
political actions 689
role of mass media 665—9
Environmental Perspective to the Year 2000
and Beyond (UNEP) 667, 746, 754,
804, 8()5
quoted 806, 807. 808. 810. 819
environmental policies
historical background 696—703
institutions involved in formulating
policics 695
interdependence of nations 695
main features of policies 704—5
recent trends
developing countries 720—9
industrialized countries 703—19
sectors covered 695
environmental protection
investment on
data for various countrics 358, 359
public willingness to finance 673—8.
707
cnvironmental refugees 225, 487, 510
environmental resources 474—5
conflict arising over sharing 590—1
environmental risk assessment 636
environmental sciences, advances 605—11
environmental studies, framework for 604
environmental toxicology 607
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environmental training 686—7
cffect of 687
general training 686—7
specialized training 687
environmental warfare 583—4
Convention on 577. 584
environmentally friendly products, criteria
for 678
epilogue 821—2
equator—poles circulation. effects on 63,
71
ESCARP (Economic and Social Commission
for Asia and the Pacific) 792
international environmental agreements
concluded 767—8
cthical approach to environmental issues
628—30
Ethiopia
agriculture-dependence 694
commodities exported 489
crop genctic diversity 196
drought aflecting 224, 225
food production per capita 144
fuelwood consumption/deficit 494
fuclwood usage 165
malaria 538
Europe
agricultural land lost to urban growth 515
agricultural subsidies 303
arid lands 135
atmospheric sulphur budget 19
cancer mortality data 539, 541, 542
car fuel consumption data 413
car ownership data 412, 416
cardiovascular mortality data 539
causes of death 539
CFCs consumption data 41
dams constructed 88
deforestation 161
desertification 137, 138, 139
discharge-monitoring stations 89
Economic Commission for 767, 792
see also ECE
cnergy consumption data 333, 334
environmental reports published 709
forest arca 162
forest fire damage 226
hazardous wastes data 264, 266, 268
industrial output data 325
inland transportation of goods 423
land-use data 153, 288
nitrogen cmissions data 12
population growth projections 628
precipitation-monitoring stations &9
public attitudes/opinions on
environmental issues 672, 673,
674—5
radio/TV ownership 669
rail transport 417, 423
regional agreements covering 779

road transport 408, 423
salt-affected land 290
soil degradation 137, 138, 152
sulphur emissions data/estimates 14, 22
tourism data 452, 453, 454
vehicle emissions 427, 429, 430
waste water treatment data 96—7
wastes generated 346—7, 348—9
water quality monitoring stations 89
water use 85, 86
wetlands
arca data 170
loss of 171,173
see also Eastern Europe: and individual
countries
European Bank for Reconstruction and
Development 792
environmental policy 768
European Inventory of Existing Commercial
Chemical Substances 249
European Single Market
road transport 408
tourism 466
cutrophication. agricultural chemicals
affecting 89, 92
cvolutionary models 622—3
exclusive economic zones 123, 313
expert systems 642
Exxon Valdez oil spill 585, 666

F

falaj systems, water management 698

family planning programmes 498—9
FAO (Food and Agriculture Organization)
741, 789
contribution to soft law 755
Food Standards Programme (jointly with
WHO) 755. 763
International Code of Conduct on
Distribution and Use of Pesticides
752, 755
International Undertaking on Plant
Genetic Resources 752, 755
Far East
animals used in agriculture 286
arms imports data 574
crop genetic diversity 196
food production per capita 284
wetland arcas 170
see also China: Indo-china; Japan: Korea:
Malaysia
farmers’ rights 207
FEAT (Fuel Efficiency Automobile Testing)
system 437
[ens. global area 170. 171
fertilizers
developed countries’ share of
consumption 492
environmental impacts 292—4
usage data 293
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water contaminated by 91-—2, 293—4
financial assistance

CFC phasc-out 37.57

climate-change effects 78, 79

compared with debt interest 811, 816

compared with military expenditure
572, 592, 594, 811

compared with trade protectionism loss
488

global environmental programmes 210,

787
quoltations over last 20 years 809
landfill research 270)
Finland
cancer mortalily data 541, 542
environmental charge systems used
712,712
environmental reports published 707,
709
hazardous wastes data 266, 347, 349
inland transportation of goods 423
public attitudes on nuclear power
generation 668
war remnants 586
wastes generated 346—7, 348—9
wetlands loss 173
firewood: see fuelwood
fish production 287
aquaculture-produced 287, 288
environmental impacts 299—300
limil suggested 299
responses 313—14. 754
fisheries
effect of offshore oil rigs 122
environmental impacts 123

international agreements covering 697,

700
large-scale vs small-scale 374
plastic debris from 120, 299
production data 287, 287. 288
flood plains, global area 170, 171
floods 84.223—4
causes 224
death toll from 223
defences against 108—9
cconomic losses due to 223
Florida, effect of sea-level rise 128
flue gas desulphurization 13
food additives
salety evaluation of 255
toxicily data available 253
food availability 282—3
food poisoning 551
[ood production 282—5
developed countries’ share of
consumption 490, 492
nutritional gap between developed and
developing countries 282
per capita 1431, 144, 282, 284, 816
world totals for various foods 492

Food Standards Programme (FAQ/WHO)
755,763
footwear industry, developing countries’
share of production 326, 327
foreign-exchange balances. tourism
affecting 455
forest degradation 163
see also delorestation
[orest fires 226—7
arcas affected 226, 227
causes 166, 226
economic losses due to
forest resources
cconomic values 176
policies covering 700—1
trends 168—9
forest soils, effect of chemicals 229
forestry
delorestation aflected by 166—7
effect of climate change 72
fires caused by poor management 126
greenhouse gases affected by 77
[orests
area used 153
destruction in warfare 579—80. 584
as [ood resources 199. 547—8
initial extent 160—1
formaldehyde
control measures 23
health cffects 10
sources 8, 10
fossil fuels
ash remaining after combustion 385
emissions [rom combustion 11, 19, 385
carbon emissions 67, 69, 385
Earth's temperature affected by 63
environmental impacts 386—7
pitrogen emissions 11, 19, 385, 390
sulphur emissions 11, 19, 385
see also carbon dioxide; nitrogen
oxides; sulphur oxides
world resources 382
see also coal; gas: oil
Founex meeting (1971) 664, 742
report quoted 807, 809, 810
fractal theory 607
France
arms exports data 573. 574, 575
cancer mortality data 541, 542
carbon cmissions data 68
energy efficiency 380
environmental charge systems used 712
environmental reports published 707, 709
government expenditure on
environmental R & D 708
hazardous wasles data 265, 266, 347,
349
inland transportation of goods 423
living standards 493
military expenditure 5717, 572

226, 227
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nitrate content of spring water 91, 92

pollution-control investment 359
steel recycling 357

transport noise data 432

waste water treatment data 97

wastes generated 346—7, 348—9
wetlands loss 173
wood exports 167
freight transport
air transport 419
rail transport 408, 416, 417
road transport 408, 411
sea transport 420—4
{reshwater availability 83—101
environmental impacts of use 93—8
responses 98—101. 774—5
trends in quality 86—7. 88—93
trends in quantity and use 84—8
freshwater storage 87—8
environmental impacts 97
Friends of the Earth 680, 765
fucl cell technology 400—1, 437
fuelwood
deficit of 165, 393, 393, 494
effect on health 547
gathering/production of
deforestation caused 165—6
desertification caused 135. 494
time spent 519
tourists/trekkers prevented in Nepal 466
world data 166, 167
mangroves used 172
furniture industry, developing countries’
share of production 326, 327
future challenges and opportunities 801--20)

G

Gabon, commodities exported 489
Gaia hypothesis 605
Gambia
drought affecting 225
seasonal weight loss among farmers 546
gaming techniques 642
Ganges Action Plan 98
GARP (Global Atmospheric Research
Programme) 64, 606, 08

gas
cmissions from combustion 385
as cnergy source 329, 334, 375, 375
world reserves 382
gas extraction industry, environmental
impacts 386—7
gas flaring, carbon dioxide emissions data
67
gasoline additives 15, 15
GATT (General Agreement on Tarifls and

Trade} 789
agricultural products covered 303, 317,
814

on export of toxic chemicals 256—7

854

GAW (Global Atmosphere Watch) 26, 612
obervation stations 613
GDP (Gross Domestic Product), adjustment
of growth calculations for resource
depletion 632
GEMS (Global Environmental Monitoring
System) 23, 611, 612, 614, 743
air pollution monitoring 23
collaborating institutions 614, 745
monitoring 88, 612, 614
programme elements within 614—15
research centres supported 614, 615,
745
water quality monitoring 88
genetic diversity 194—7
conservation of 207—8
examples of use 202
loss of 195—6, 296—7
genetically engineered plants 297, 309
risks associated 204, 309
Geneva Convention, Protocols to 577, 819
geothermal energy 399
Germany
arms exports data 575
bicycle/car ratio 416
cancer mortality data 541, 542
environmental charge systems used
712,712
environmental reports published 707,
709
government expenditure on
environmental R & D 708
hazardous wastes data 265, 266, 347,
349
hazardous wastes exported 269, 349
inland transportation of goods 423
landfill sites 266
living standards 493
maglev transportation system 440
nitrogen oxides emission data I3, 389
pollution-control investment 358, 359
public attitudes on nuclear power
gencration 668
public opinions on environmental issues
674—5
transport infrastructure 439
transport noise data 432
waste water treatment data 97
wastes gencrated 346—7. 348—9
wood exports 167
GESAMP (Group of Experts on Scientific
Aspects of Marine Pollution) 118,
126. 256, 763
Ghana
agriculture-dependence 694
calorie consumption per capita 491
commoditics exported 489
harvest of wild species 199
living standards 493
schistosomiasis 537
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seasonal weight loss among farmers 546
Gippsland Lakes (Australia), salinization of
115
GIS (geographical information system} 612
example of use 616
use by GRID 615
GLASOD (Global Assessment of Soil
Degradation) 148, 149, 154
severity estimates used 151
glass, recycling of 356
Global Atmosphere Watch 26, 612
global atmospheric budget
carbon emissions 69, 70, 430, 430
nitrogen emissions 19
sulphur emissions 19, 221
Global Atmospheric Research Programme
64. 606, 608
Global Biodiversity Strategy 211, 212
Global Environmental Facility 210, 787
Global Environmental Monitoring System
23,611, 612, 743, 745
see also GEMS
global institutions
listed 789—91
non-UN 762, 764—5
UN 741—62
see also UN...
Global Observing System 80, 612
Global Strategy for Health for All by the
Year 2000 753
Global Strategy for Shelter to the Year
2000 522,523, 754, 794
global warming
effect of increased carbon dioxide levels
70, 70
greenhouse effect causing 68—70
oceanic changes possibly duec to 71, 128
global warming potentials
definition 68
and ozone depletion 51
Gotania (Brazil), radiological accident 236,
237. 559
GOS8 (Global Observing System) 80, 612
Goteborg city (Sweden) 441
government cnvironmental departments,
establishment of 702, 713—14
government intervention, environmental
management 633
grants, environmental management 633
grassland, reduction in area 161
gravity-flow irrigation ssystem 305
grazing, deforestation caused 163, 165
grazing rights, tradional regulation of 697
Great Barrier Reef Marine Park (Australia)
463—4, 465
management of tourism 464
Great Britain: see under UK
Great Lakes (Canada/USA)
cffect of global warming 74—5
Quality Agreement 100, 774

Greece
environmental charge systems used 712
environmental reports published 709
hazardous wastes data 265, 266, 347
radiation dosage duc to Chernobyl
accident 234
tourism development 466
transport noise data 432
wastes gencrated 346—7, 348—9
Green Belt Movement 681
green consumerism 677, 678—9, 820
green parties 663, 689
membership numbers 680
Green Revolution 296
greenhouse effect 65
global warming due to 68—70
sca-level rise due to 73, 74
greenhouse gases 64—8
lifetime in atmosphere 66
monitoring of 26, 77
reduction of emissions 76, 77, 379, 397
sources 68, 78, 160
trends in atmospheric concentration 66
see also carbon dioxide; carbon
monoxide; chlorofluorocarbons;
methane; nitrogen oxides: ozone; water
vapour
Greenland snow core data
climatic flips 606
lead concentrations 16, 17
nitrate concentrations 27
sulphate concentrations 27
Greenpeace 680, 765
GRID (Global Resource Information
Database) 614—15
vector-borne disease spread modelled
616
groundnut oil, price variation 490—1
groundwater
nitrates in 91, 293—4
salt-water intrusion 117, 292
subsidence caused by extraction 112
use in irrigation 292
growth, as distinct from development 624
Guatemala
commodities exported 489
earthquake 220
environmenltal management institutions
728
legislation on environmental protection
727
Guinea
calorie consumption per capita 491
commodities exported 489
hazardous wastes imported 269, 349
Guinea-Bissau, cross-sectoral
environmental agency 725
Guinea-worm disease: see dracunculiasis
Guyana
commodities exported 489
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effect of sea-level rise 128
legislation on environmental protection
727
GWPs: see global warming potentials

H
Habitat Conference 522
habitat loss 157—79
biological diversity affected by 188—9
international agreements on 179,
739—40
responses 176—8
see also deforestation; wetlands, loss of
Haiti
calorie consumption per capita 491
environmental management institutions
728
hazardous wastes imported 349
legislation on environmental protection
727
migration from 510
Halley Bay (Antarctica), ozone observations
43, 44, 45
halogenated hydrocarbons
abundance in atmosphere 39
accumulation in food chain 120
lifetime in atmosphere 39
see also carbon tetrachloride;
chlorofluorocarbons; halons; methyl
chloroform
halons
abundance in atmosphere 39
lifetime in atmosphere 39
limitation/reduction of
consumption/production 37
early phase-out feasibility 56, 57
hard fibres and manufactures, countries
exporting 489
Hawai, sugar canc varieties 195
hazard, definition of 216
hazardous materials, accidental relcase into
atmosphere 23, 230
hazardous wastes 260—73
disposal at sca 121, 124, 267
examples 260
global production data 264, 264, 265,
266, 347, 349
issues involved 260
legislation covering 271, 272, 711
magnitude of problem 264—8. 517
management of 261
meaning of term 248
responses to problem 268, 270—3
international responses 272, 272—3
national responses 270. 271
technological respones 268, 270
sources 260, 260, 344, 517
in USA 261
transboundary movement of 264, 268,
269

856

International Convention covering
248, 272,272, 273, 366, 740, 749
treatment of 262—4
hazards
bottom-up strategies for 243
human-induced 226—37
natural 217—26
responses to 237—42
government responses 238—9,
240—1
industry responses 240—1
public responses 241-—2
top-down strategies for 242—3
HEALs (Human Exposure Assessment
Locations) programme 558, 614
health 529—64
definition 530
environmental impacts on 536, 543—62
responses on 562—3
rural populations 543—51
and tourism 463
trends 532—43
urban populations 518, 551—4, 558—9
health effects
air pollutants 9, 10
biomass-burning stoves 11, 519
chlorine 240
climate change 72
coastal pollution 118—19, 119
diesel exhaust emissions 425—6
industrialization 353—4, 558
pesticides 250, 251, 296
swimming in sewage-contaminated
scawater 119, 519
ultraviolet radiation 34, 35
water pollution 95, 293—4
heat islands (cities) 517
Helsinki Convention (on protection of Baltic
Sea) 775
Helsinki Protocol (on sulphur emissions)
740
see also Thirty Percent Protocol
herbal drugs 202, 548
herbicides
sales world-wide 294
use in warfare 579—80
heritage, Convention covering 206, 210,
739, 743, 756
high-flying aircraft, ozone layer affected by
50, 431
high-mountain areas, effect of tourism
462, 466
high-rise buildings 516
homeless people
cost of housing 511
health of 554
international campaign for 522
number
in various countries 487, 510—11
world-wide 510
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Honduras
commodities exported 489
environmental management institutions
728
legislation on environmental protection 727
Hong Kong
commuting preferences 442
environmental reports published 709
inland transportation of goods 423
living standards 493
traffic management measures 441
wastes generated 348
housing
energy cfficiency construction 380, 521
low-income groups 512—13
plastics used 334—5
human development index 757
human induced hazards
death toll from 230, 231, 234, 237
economic losses due to 226, 230, 231,
233
see also chemical accidents; forest fires;
nuclear accidents; oil spills
human labour, use in agriculture 286
human population: see population...
human resources
growth 485—6
see also population growth
military activity 574—5
human settlements 505—25
cnergy efficiency in 521
meaning of term 506
responses to problems 520—4
international responses 521-—4
national respones 520—1
see also rural...; urban...
Hungary
cancer mortality data 541, 542
environmental protection legislation 716
environmental reports published 709
inland transportation of goods 423
living standards 493
public opinions on environmental issues

674—5
public participation in environmental
issues 717
wastes generated 348—9
hunger

countries most affected 283

number of people affected 283, 494

Universal Declaration on 283, 753, 794
hungry season, weight loss during 546
hydrid cars 437
hydrocarbon emissions

energy sector 385

transport sector 408, 409, 424, 427

see also methane
hydrochlorofluorocarbon substitution

commercialization 56

effects 53

857

hydroelectric power generation
effect of climate change 72
environmental impacts 386—7
global capacity 87
hydrogen technology used in
conjunction with 400
share of world energy consumption
334, 375
hydrogen, as fuel 400, 437
hydrogen sulphide, as volcano gas 221
HYVs (high-yield varieties) 296—7
disadvantages of 297

I
IAEA (International Atomic Energy
Authority) 789
contribution to soft law 756, 756
Incident Reporting System 232
international Conventions developed
232, 740, 756
IARC (International Agency for Rescarch
in Cancer) 250
IATA (International Air Transport
Association), guidelines for transport
by air of dangerous goods 419
IAWGD (Inter-Agency Working Group on
Desertification) 762, 764
IBP (International Biological Programme)
607—8, 663, 741, 765
IBPGR (International Board for Plant
Genetic Resources) 207, 762
IBRD (International Bank for
Reconstruction and Development) 790
see also World Bank
Iceland
hazardous wastes data 266
wastes generated 348—9
ICGEB (International Centre for Genetic
Engineering and Biotechnology) 208
ICL, sulphuric acid clean-up service 682
ICPF/SARD (International Cooperative
Programme Framework for
Sustainable Agriculture and Rural
Development) 316
ICPIC (International Cleaner Production
Information Clearing House) system
364, 747
ICSU (International Council of Scientific
Unions) 765
publication supply to developing
countries 648
see also SCOPE
DB (Inter-American Development Bank) 792
environmental assessment procedures
used 758—9
environmental policy guidelines 768
IDB countries
environmental management institutions
728
legislation survey 727
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IDNDR (International Decade for Natural
Disaster Reduction) 239
[E/PAC (Industry and Environment
Programme Activity Centrc, UNEP)
746—7
IEEP (International Environmental
Education Programme) 685. 686,
746, 753
IFAD (International Fund for Agriculture
Development) 789
IGADD (Intergovernmental Authority for
Drought and Development) 775
IGBP (International Geosphere-Biosphere
Programme) 608—9, 765
Core Projects 608, 609
social sciences involved 610
[HP (International Hydrological
Programme) 630
ITASA (International Institute for Applied
Systems Analysis)
acid deposition studies 20, 28, 168
regional models for resource
management 622
sustainable-development modcls 647
ILO (International Labour Organization) 789
chemical safety activities 255, 258
contribution to soft law 755, 756
major-hazard systems 238, 258
IMF (International Monetary Fund)} 758,
790
IMO (International Maritime Organization)
789
contribution to soft law 755
on pollution at sea 256, 442, 754, 756
incineration
chemical wastes disposed-of 124, 267
technological developments 270
income disparity 490, 512
independent environmental bodies 708
India
agriculture-dependence 694
arms imports data 575
bicycle ownership data 416
car ownership data 412, 416
carbon emissions data 68
chemical accidents 216, 230
commodities exported 489
crop genetic diversity 196
deforestation 165
energy consumption data 333, 334
environmental groups 680—1, 722—3
environmental hazards ranked 644
environmental policies 722
environmental reports published 709
flood damage 224
forest food resources 547
fuelwood deficit 494
habitat loss 189
hazardous wastes 269, 349
high-yield cereal varieties grown 296

858

homeless people 510
housing initiatives 523
industrial output data 325
integrated pest management used 310
living standards 493
malaria 538
NGOs 680—1, 722—3
population growth 479, 481
public attitudes on media reports 668
public opinions on environmental issues
674—5
salt-affected land 290
schistosomiasis 537
sulphur emissions data 15
water availability in urban areas 517
water storage reservoir siltation 291
working population 485—6
individual responses to environmental
issues 677—9
Indochina
commodities exported 489
malaria 538
remnants of war 586
warfare 578, 579—80
Indo-Malaya region
commodity exports 167, 489
energy consumption data 333, 334
genetic/species diversity 192, 196
habitat loss 188, 189
Indoncsia
agriculture-dependence 694
commodity exports 167, 489
environmental policies 720—1
environmental reports published 709
forest lire 166
housing initiatives 523
integrated pest management used 307
NGOs 723
population growth 481
reforestation incentives 721
small-scale industries 353
wood production data 167
indoor air pollution 8, 10—11
control measures 23
health effects 11, 519, 532
monitoring and control 23—4
pollutants listed 10
sources 8, 10, 11, 516
industrial organizations, involvement in
environmental policies 367, 682,
714—15
industrial uses of water 85, 341
environmental impact 97—8
losses due to 86
industrialization
desire by developing countries 322
health effects 353—4, 558
social impacts 352—3
industrialized countries: see developed countries
industry 321—69
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air pollution caused 337—9
energy consumption 329, 333
environmental impacts 328—54
cconomic responses 366—7
process types considered 332
regulatory responses 364—6
responses o 354—68
soctal responses 367—8
technological responses 355—64
main developments 323—8
non-renewable resources consumed
329—37
ozone depletion caused 340, 342
reaction to environmental matters
681—3
wastes generated 260, 264—8, 342—50)
water pollution caused 340. 341. 343,
344—5
infant mortality rates 480
developing countries 480, 531
effect of land ownership 545
urban populations 513
infectious diseases, deaths caused 534
information exchange
environmental sciences 647—8
publically available environmental
data 707—10
toxic chemicals 257—8
INFOTERRA (International Referral System
for Sources of Environmental
Information) 743, 746
infrastructures
transport sector 435—6, 438—40
urban areas 520—1
Inhumane Weapons Convention 577
injury. deaths caused 534
inland lakes/seas
cffect of climate change 74—5
see also Aral Sea: Caspian Sea: Great
Lakes
inland waterways 422
compared with other modes of transport
123
environmental impacts 406—~ 7
traffic trends in OECD countrics 408
input—output models 621—2
institutional growth and environmental
need 781-—5
ingredients of response 782—3
UN responses 783—5
institutions
global non-UN 762, 764—5
national 695, 713—15
regional 765—72
UN 741—62
insurance, environmental management
using 633
integrated pest management 306
advantages in Indonesia 307
examples 308, 310—12

integrated regional policies 778—81

inter-agency programmes 761—2. 763—4,

784
Inter-Agency Working Group on
Descrtification 762, 764
inter-basin transfer schemes 97
intergenerational equity 676
Intergovernmental Panel on Climate
Change 62, 64, 748. 751. 763
see also 1PCC
Interim Multilateral Fund (for CFC phase-
out) 37.57

/

international agreements, listed 739—40

International Conferences
on Agriculture and the Environment
(1991) 795

on Water and the Environment (1992)

794, 795
International Conventions

on Biological Diversity 178. 198, 211, 212
on Climate Change 78, 79, 178, 748, 750

on Conservation of Antarctic Marine
Living Resources 313, 631, 740

on Early Notification of Nuclear
Accidents 232, 740. 756

listed 739—40

on Oil Pollution Preparedness Response

and Co-operation 126

for Protection of Ozone Layer 34, 37,
69, 740

for Safety of Life at Sea 442

on Safety in the Use of Chemicals at
Work 255

see also Basel...; Bonn...; CCAMLR; CITES:

Helsinki...; London...: Montreal...;
Ramsar...: Sofia...; Vienna...
International Decade for Natural Disaster

Reduction 239, 754
International Drinking Water Supply and

Sanitation Decade 95, 98. 521, 522,

753. 794
International Hydrological Decade 630
international inquiries, air pollution 7
international institutions, historical
background 741—3
international responses 737—95
air pollution 25, 26, 396
biodiversity loss 197—8
coastal/marine degradation 123—6
deforestation 177
desertification 141, 143—6
cnergy production 25, 26, 396
hazardous wastes 272—3
housing/urbanization 521—4
military expenditure 592—5
population growth 498
water management 98—100
International Year of Shelter for the
Homeless 522
interpretation, advances 618—24

859
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inter-regional mobility, tourism 454
intertidal marshland. protection given 118
intra-regional mobility
drought-caused 224, 225, 510
tourism 454
intra-urban differentials 511—14
I0C (Intergovernmental Oceanographic
Commission} 751
[OTP (International Ozone Trends Panel)
36. 49
IPCC (Intergovernmental Panel on Climate
Change) 62. 64. 748, 751. 763. 785
EIA methods used 636
global warming potentials calculated
51. 68—9
Working Groups 62, 68, 69, 72, 76, 645
IPCS (International Programme on
Chemical Safety) 255. 256. 305,
354, 607. 754, 763
IPM (integrated pest management) 306
examples 308, 310—12
Iran, carthquakes 220
Iran—Iraq war, oil pollution from 5&5. 666
Iraq, arms imports data 575
Ircland
environmental reports published 707, 709
hazardous wastes data 2635, 266, 347,
349
wastes generated 346—7, 346—9
iron ore
countries exporting 489
extraction of. environmental impacts
330—1
price variation 490—1
iron and stecl industry
developed countries’ share of
consumption 492
developing countries' share of production
328
energy efficiency improvements 380
environmental effects 330—1
wastes discharged 342—3. 344—5
IRPTC (International Register of Potentially
Toxic Chemicals) 255, 256, 305. 345,
743, 746
Query Response Service 257
irrigated land 288
global area 137, 290, 291
growth 85—6, 290, 291
soil degradation 115, 134, 136—7.
137, 150, 290
economic losses caused 146
irrigation schemes
discases associated with 175, 291—2,
548—50
groundwater used 292
types of technique used 305
water losses due to 86. 93
water table levels affected 94
water usage 85, 85, 86

860

islands, species loss on 187—8
Israel
environmental reports published 709
hazardous wastes data 349
living standards 493
Itaiitai Discase, cost of control measures vs
damages 361
Italy
arms exports data 573, 575
cancer mortality data 541, 542
chemical accident 230
environmental charge systems used 712
environmental reports published 707, 709
hazardous wastes exported 269, 349
hazardous wastes generated 265. 266.
347, 349
inland transportation of goods 423
waste water treatment data 97
wastes generated 346—7, 348—9
ITC (International Trade Centre} 764
ITTO (International Tropical Timber
Organization) 177
IUBS (International Union of Biological
Sciences), collaborative programme
on biodiversity 198
[UCN (International Union for Conservation
of Nature...} 738, 762
collaboration 786
Commission on National Parks and
Protected Arcas 198, 206
Strategy for Antarctic Conscrvation 462
WCMC supported 615, 745, 763. 764,
786
Ivory Coast: see Cote d'lvoire

Jakarta city (Indonesia) 509
Jakarta Resolution 779
Jamaica
commodities exported 489
environmental management institutions
728
lead poisoning case study 560, 561
legislation on environmental protection
727
NGOs 729
public opinions on environmental issues
674—5
Japan
agricultural subsidies 303
agriculture-dependence 694
airport environmental countermeasures
433, 434
arms imports data 575
bicycle ownership data 416
car fuel consumption data 413
car ownership data 412. 416
carbon emissions data 68. 429. 430
CFCs consumption data 41
chemicals legislation 254
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energy consumption data 333, 334,
377, 380, 380
environmental charge systems used
712,712
environmental reports published 707, 709
government expenditure on
environmental R & D 708
hazardous wastes data 264, 265, 266, 349
industrial output data 325, 328
inland transportation of goods 423
living standards 493
mercury poisoning 250, 263
nitrogen emissions data 12, 13
non-tariff barriers &14
pollution-control investment 358, 359
compared with possible damages 361
population growth 481
public attitudes on environmental
protection 673
public opinions on environmental issues
674—5
rail transport 417, 423
steel recycling 357
subsidies on agricultural products 303
transport infrastructure 438—9
transport noise data 432
vehicle emissions 429, 430
control of 428
waste water treatment data 97
wastes generated 346—7, 348—9
water recycling 97
JECFA (Joint Expert Committee on Food
Additives) 255
job creation 485—6
Joint Consultative Group on Policy 764
Joint Inspection Unit (UUN), possible use to
review performance 783—5
Jonglei Canal project (Sudan) 291
Jordan
commodities exported 489
living standards 493
water availability in urban arcas 517
jute and products, countries exporting 489

K

Kalemitya Lagoon (Sri Lanka),
desalinization of 117
Karachi (Pakistan) 509
Kenya
agriculture-dependence 694
commoditics exported 489
drought affecting 225
effect of education on women 495
environmental reports published 709
fuelwood usage 165
living standards 493
National Parks 191, 455, 465—6
oil imports cost 436
public opinions on environmental issues
674—5

861

tourism data 455, 455, 456, 457
Kilimanjaro Declaration 767
Korea
energy consumption data 333, 334
inland transportation of goods 423
North, arms imports data 575
South
bicycle/car ratio 416
hazardous waste data 264, 269, 349
living standards 493
oil imports cost 436
wastes generated 348—9
Kuala Lumpur (Malaysia) 439
Kuwait
environmental reports published 709
living standards 493
Regional Scas Action Plan 125, 749,
776—7.777
war over
cost 594
environmental impacts 579, 584,
585, 620

L

labour force

participation ratios 48&5

proportion in agriculture 694
land degradation 131—54

arca affected 154

causes 132—4, 154, 486, 515. 516

issues 132

responses 141, 143—6, 154

see also desertification: soil degradation
land ownership

effect on health 543—5, 546

redistribution policies 700

subsistence farmers 494—5

traditional rights 700
land reclamation, effect of 112—13
land use

changes 152—3, 153, 288, 289

effects 160, 300
urbanization causing 515—16, 701

energy sector 392—3

planning for crops 304. 305

tourism affecting 462

transport sector 406, 435—6
landfills

advantages/disadvantages 263, 264,

265—6

field-scale tests 270

pollution from 262—3

potentially hazardous 266
landslides, damage caused 226
Langkawi Declaration 770

quoted 808
large-scale fisheries, characteristics 314
Latin America

animals used in agriculture 286

aviation fuel consumption data 418
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car ownership data 412
cardiovascular discases data
child population data 483
clean-water supply data 95. 96
commodities exported 489
deforestation 163, 164, 1635, 169
discharge-monitoring stations 89
Economic Commission for 768, 792
effect of education on women 495
cnergy consumption data 165, 333, 334
environmental management institutions 728
environmental policies 725—9
food production per capita 283, 284
forest arca 169
fuelwood consumption/deficit 1635, 393
high-yield cereal varieties grown 296
industrial output data 325
legislation on environmental protection
7267, 727
life expectancy 480
military expenditure 572, 572
population growth. future projections
479, 480
precipitation-monitoring stations 88, §9
public opinions on environmental issues
674—5
radio/TV ownership 669
regional agreements covering 780—1
sanitation facilities data 95, 96
urbanization data 306. 507, 508
vehicle emissions data 427, 429, 430
water qualily monitoring stations 89
women as household heads 495, 496
see also Central...; South America
lead
atmospheric emissions
Canadian data 16
decline 15.15—16, 16, 17, 426, 427
effect on children’s health 518, 543,
561. 561
Greenland snow core data
industrial sector 338
health effects 9, 561
poisoning due to occupational hazards
560. 561. 561
rivers contaminated by 90
lead additives (in gasoline}, phase out of
15. 392, 561
Lead Convention (1921) 258
League of Arab States 793
environmental activities 769
lean-burn motor vehicle engines 429
leather and fur industry
developing countries” share of production
326, 327, 328
environmental cffects 330—1
wastes discharged 260. 344—5
I.ebanon. hazardous wastes imported 349
ILegionnaire's disease 10
legislation

534

16. 17

862

air pollution 6. 28. 365, 701, 711
developed countries 710—11
developing countries 721, 724, 726—7.
727
ElAs 635, 711
growth 710, 711,818
hazardous wastes 271, 272, 711
UNEP’s influence on 747—50)
water pollution 701, 711
leishmaniasis, potential effect of ¢limate
change 533
Leontief world models 621, 804
Lesotho
drought affecting 225
seasonal weight loss among farmers 546
leukaemia
incidence of 394, 540
plant-based drugs used 202
Liberia. commodities exported 489
Libya, integrated pest management used
307
Liechtenstein, environmental reports
published 709
life expectancy 480. 531
Lima (Peru) S09
Limits-to-Growth report 620—1, 663, 804
criticisms of 621
quoted 806
literacy rates, men compared with women 199
litter. seaborne 120
livestock production 285—7
environmental impacts 297—9
pastoralist systems 298
living standards
comparison of various countrics 493
decrease in developing countries 816
INWT (low/no-waste technologies) 358
loan interest, compared with development
aid 811. 816
Lomé Convention 304, 769
agreements 770
London Amendments {to Montreal
Protocol) 34. 37, 366, 749
London city (UK) 441, 509
London Dumping Convention 124, 124,
267, 438, 740. 743
procedure used to conclude 783
London Guidelines for the Exchange of
Information in International Trade
2553, 257, 749, 756
long-range transboundary air pollution.
ECE Convection on 25, 26, 168,
177, 396, 740, 772—3
long-term environmental threats, priority
ranking for 644
long-term policy formulation 641—4
Los Angeles (USA) 425, 440. 441, 509, 511
LOS Convention (United Nations
Convention on the Law of the Sea)
740
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Louis-Harris/UNEP survey 673, 674—5
Love Canal (USA). landfill site 263
low/no-waste technologies 358
LPG (liquefied petroleum gases) explosions
231. 240, 516
LTER (Long-Term Ecological Research)
programme 612, 617
lung cancer, regional variation 540. 542
Luxembourg
environmental reports published 709
hazardous wastes data 265, 266
inland transportation of goods 423
wastes generated 348—9
lvmphalic filariasis, potential effect of
climate change 533

M
MAB (Man and the Biosphere) programme
608. 663, 754
machinery manufacture
devcloping countrics’ share 326, 327
energy efficiency improvements 380
plastics used 334—S5
Madagascar
cnvironmental reports published 709
inland transportation of goods 423
malaria 538
species loss 187
magnetic levitation transportation svstems
440
maize, price variation 490—1
malaria
deaths world-wide 532
eradication of. cost involved 594
global hot spots 538, 355—6
potential effect of climate change 533
water resource management affecting
291, 549
Malawi
commodities exported 489
drought affecting 225
Malaysia
commodity cxports 167, 489
environmental reports published 709
hazardous wastes generated 265, 349
loss of wetlands 173
pesticide pollution of groundwater 89, 93
reforestation incentives 721
sanitation facilitics in urban arcas 517
species diversity 192 :
water availability in urban arcas 517
wood production data 167
Mali
calorie consumption per capita 491
drought affecting 225
food production per capita 144
manganese ore, countries exporting 489
mangroves
enlargement of 115, 117,128
foss of 171—2.173. 174

863

Manila city (Philippines) 439. 509. 513, 559
Manila Declaration 457, 779
manufacturing industry. growth 323—6.
813
Mar del Plata Action Plan 84. 88. 98.
753. 794
MARC (Monitoring and Assessment
Research Centre) 614, 615
marginal land, agricultural expansion into
133
mariculture
cffect of algal blooms 119
environmental impacts of 123
marine environment, issues involved 106
marine fuel oil 428
marinc mammals, action plan for 754
marine pollution
international agreements to control
124, 267, 273, 740, 749. 775—7
monitoring of 126
regulations covering 124. 124, 442, 705
responses 107, 123—6, 256, 754
sources 118
rends 118—22. 123
madrine transport
environmental impacts 406—7, 428
land needed for infrastructure 435—6
safety regulations/standards 442
trends 420—4
world tanker and combined carrier
capacity 420
MARPOL regulations 442, 740
marshes
effect of land reclamation 112
global arca 170, 171
methane produced 390
mass media, as source of information
H6HO6—7
materials damage, effect of increased UV-B
irradiation 35
maternal/perinatal causes. deaths caused
534
mathematical models
acid deposition 20, 618—19
climate change 70—1, 618. 619
nuclear war aftermath 582—3, 619—20
world model 620—2, 663, 804
Mauritania
drought affecting 225
food production per capita 144
Mauritius
commodities exported 489
environmental reports published 709
measles. global incidence 535
meat
developed countries’ share of
consumption 492, 493
price variation 490—1
world production total 286
see also livestock...
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media (communications), reaction to
environmental matters 665—9, 670—1
medicines
benefits of biodiversity 202
toxicity data available 253
Mediterranean Action Plan 125, 748,
766, 777
Mediterrancan area
centres of crop genetic diversity 196
forest fires 226, 227
population growth 478
tourism 452, 461
Mediterranean climate ecosystems, species
diversity 188, 189
Mediterranean Sea, pollution-prevention
convention for 125, 443, 777
mega-cities. growth of 509, 509
Mekong Basin
Development Environment Programme
774
schistosomiasis 537
Melbourne {Australia) 439
mental health. factors affecting 543
mercury
lakes and rivers contaminated by 90. 250
world production data 336
mercury poisoning 250, 263
see also Minamata...incident
metallic pollutants
atmospheric inputs 16, 22
reduction in 15, 16
rivers/lakes 89, 90, 250
seaborne 120
metals
developed countries’ share of
consumption 492, 493
replacement by plastics 334—5
world production data 335, 336, 492
metals production
environmental impacts 260, 335—7
wastes generated 342—3, 344—5, 350
methane
lifetime data 66
sources 65. 68, 298, 390, 390
trends in atmospheric concentration 65,
66, 67, 390
methyl chloroform
abundance in atmosphere 39, 41
limitation/reduction of
consumption/production 37. 54, 55
Mexico
bicycle/car ratio 416
carbon emissions data 68
commodities exported 489
energy consumplion data 333, 334
environmental management institutions
728
environmental reports published 709
hazardous wastes imported 269, 349
housing initiatives 523

864

legislation on cnvironmental protection
727
malaria 53&, 556
population growth 481
public opinions on environmental issues
674—5
wastes generated 348—9
Mexico City
agricultural practice affected by urban
area 515
Conference on Population 475
earthquake 219, 220
land degradation caused 516
LPG cxplosion 231, 516
population growth 509
public transport system 439
shanty towns 510
vehicle-caused air pollution 426, 428
microbial biodiversity, conservation of
207—8
microelectronics industry
CFCs used 342
environmental impacts 329, 330—1,
345, 351
Middle East
arms imports data 573, 574, 575
aviation fuel consumption data 418
cardiovascular diseases data 534
desertification 142
earthquakes 219, 220
energy consumption data 334
military expenditure 571, 572, 572
radio/TV ownership 669
tourism data 454
vehicle emissions data 429, 430
women as houschold heads 496
see also Near East
migration
effects of 225
reasons for 224, 486, 510. 591
migratory species, international Convention
on 739, 786
military activity
arms sales 573—4
cnvironmental impacts 578—87
biological weapons 580—1
chemical weapons 579—80
conventional warfare 578—9
environmental warfare 583—4
nuclear weapons 581—3
remnants of war 585—6
space-based activity 584—5
human resources used 574—5
natural resources used 575—6
recent developments 576, 577
refugees caused by 587
responses 587—9
military expenditure 571—2
compared with development aid 572.
592, 594 811



INDEX

conversion to peaceful aims 593—4
development affected by 587—9
milk. developed countries’ share of
consumption 492, 493
Minamata (mercury poisoning) incident
120. 250. 263
cost of control measures vs damages 361
mineral {non-metallic) products, developing
countries’ share of production 326,
327, 328
mineral resources
export from developing countries 489
extraction of
developing countries’ share 328
environmental impacts 330—1
wastes discharged 342—3, 344—5
MIRCENs (microbiological resource centres) 208
Mississauga (Canada), train derailment
accident 240—1
models: see mathematical models
modular production 813
Montevideo Programme (on environmental
law) 748—9. 753
Montreal Protocol 34. 37, 43, 69, 258,
366, 740, 748, 749
London Amendments 34. 37, 366, 749
scientific basis 51, 52
Morocco
commodities exported 489
environmental reports published 709
Moscow city (USSR) 439, 509
Moscow Congress on Environmental
Education and Training (1987) 686, 746
motor vehicles
alternative fuels used 378, 400, 427,
436, 437
characteristics 409
improvement 436—8
control of numbers/use 12
developed countries’ sharc 492
emissions from 12, 14, 388. 388, 389,
409, 42431
health effects 425—6
regulatory controls 29, 428
fuel consumption data 413—14
growth in numbers 29, 410—13
noise levels permitted 433
plastics used 334—5
reeycling of materials 356—7, 438
urban concentrations 412, 426, 440
motorway construction 412
moulds and fungi 10
Mount Pinatubo (Philippines) eruption
effects 36, 49, 71, 222
predicted 239
Mount St Helens (USA) eruption 221
Mozambique
calorie consumption per capita 491
drought affecting 225
environmental reports published 709

fuelwood usage 165
MPAP (Mar del Plata Action Plan) 84, 88,
98.753. 794
MSDN (Microbial Strain Data Network) 208
mudslides. damage caused 226
multi-national river basins 99—100, 591
Miinchen/Munich (Germany) 441, 442
municipal wastes
nitrates from 91
per capita 346, 517
plastics content 356
production data 346, 517—18
scavenging of 518
Murchison Falls National Park (Uganda),
species loss estimates 191
MVA (manufacturing added value)
definition 323
growth in 323—6

N
NADP (National Atmospheric Deposition
Project) 773
Nairobi city (Kenya) 439
Nairobi Declaration on Climate Change 64
Nairobi National Park (Kenya), species loss
estimates 191
Nairobi Programme of Action (on
new/renewable sources of energy)
753. 794
NAPAP (Nalional Air Pollution Assessment
Program), EIA methods used 636
National Parks
African 191, 454, 455, 465—6
Australian 463-—4, 464—S5
Canadian 458
economic aspects 454. 466
first Park established 663
TUCN Commission on 198, 206
management of 458, 464, 465—6
reaction of local people to 463
South American 177,455
species loss 191, 191
national responses 693—732
deforestation 177
environmental hazards 238—42
hazardous wastes 270—1
historical background 696—703
human settlements 520-—1
integrated policy required 730
lack of budgets/staff 730—1
lack of information/data 731
recent irends
CMEA countries 715—19
developing countries 720—9
industrialized countries 703-—19
tourism 463—6
transport sector 436—43
national security, concept of 589
National Trust (UK) 662, 680, 681
National Wildlife Federation (USA) 680



THE WORLD ENVIRONMENT 1972-1992

natural disasters
death toll from 216, 217. 2158, 219,
220. 220,222,223, 225
economic losses due to 217, 218, 219,
222,223
frequency of 216, 217. 218
reasons for increase 216
trends 217—26
see also avalanches; drought;
carthquakes; floods; landslides:
mudslides; tropical storms:; volcanic
activity
natural resources 474—35
military use 575—6
valuation of 632
Natural Resources Defense Council (USA)
680
natural sciences
advances 605—9
computer models used 618-—20
nature tourism
growth 453—4, 455
income generated 454, 455
meaning of term 453
Nauru, commodities exported 489
Near East
animals used in agriculture 286
crop genetic diversity centres 196, 296
carthquakes 219, 220
fuelwood deficit 393
salt-aflected land 290
wetland areas 170
see also Middle East
NEPA (National Environmental Policy Act
— USA) 635, 702 ’
Nepal
environmental reports published 709
tourism 454, 455, 4535
nerve agents, use in warfare 379
NEST (National Environmental Societies
Trust) 729
Netherlands
animal manure problems 299
arms exports data 575
bicyele/car ratio 416
cancer mortality data 541, 542
coastal defences 108
disposal of dredged materials 436
environimental charge systems used

712,712

environmental reports published 707,
709

hazardous wastes data 265, 266. 347.
349

inland transportation of goods 423
land reclamation schemes 112
landfill sites 266

pollution-control investment 359
transport noisc data 432
waste-prevention project 362—3

wastes generated 346—7, 348—9
new technologies. environmental impact of
350—2
New York city (USA) 441, 509, 515
New Zealand
CFCs consumption data 41
deforestation 161
environmental charge systems used 712
government environmental departments
714
hazardous wastes data 266, 347, 349
inland transportation of goods 423
motor vehicle fuels used 378
species loss 187
vehicle emissions data 429, 430
wastes generated 346—7, 348—9Y
wetlands loss 173
newspapers, as source of information 666,
667
NGOs (non-governmental organizations)
CMEA countries 717
co-operation/liason by UNEP 746
developing countries 7223, 725,
728—9
global organizations 765
see also Friends of the Earth:
Greenpeace: WWF
growth in strength 763, 820
involvement in housing issues 523
OECD countries 679—81, 702, 713, 715
pressure campaigns 786
Nicaragua
carthquake 220
environmental management iastitutions
728
housing initiatives S23
legislation on environmental protection
727
nickel
price variation 490—1
rivers contaminated by 90
world production data 336
Niger
drought affeeting 225
food production per capita 144
scasonal weight loss among pastoralists
546
Nigeria
agriculture-dependence 694
commuadities exported 489
cross-sectoral environmental agency 725
environmental policy 724
fuelwood deficit 494
harvest of wild species 199
hazardous wastes imported 269, 349
population growth 481
public opinions on environmental issues
6745
Nile river
deltaic coastline 109, 114
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sediment discharge 94
NIMBY (not-in-my-back-yard) syndrome
264, 672
nitrates, pollution of water by 89. 91—2.
293—4
nitrogen dioxide
health cffects 10
sources 10
see also nitrogen oxides
nitrogen oxides
health eflects 9. 10
international agreements to reduce
emissions 25, 26, 168, 177, 396, 740.
772—3

ozone-depletion reactions affected by 48,

431
sources 10, 11, 12, 19, 68
energy sector 11, 385, 388, 389, 390
industrial sector 338
transport sector 11, 12, 388, 389.
408, 409, 424, 427, 431
technologies to reduce 13, 397
worldwide emissions data 11, 11, 427
Greenland ice core data 27
highest emitters listed 13
trends over past 20 years 11, 12,1213
see also acid rain
nitrous oxide
lifetime in atmosphere 66
sources 68
trends in atmospheric concentration 66
see also nitrogen oxides
NOAA (National Oceanic and Atmospheric
Administration) monitoring network 26
noise pollution
health effects 432, 518, 554
industrial sector 562
tourism-caused 459—60
transport sector 407, 432, 432—3
urban arcas 518
non-ferrous metals production
cnergy clficiency improvements 380
cnvironmental cffects 330—1, 335—7
wastes discharged 342—3. 344—5
world data 336
see also aluminium; arsenic; cadmium:
copper; lead: mercury; nickel
non-governmental organizations: see NGOs
non-renewable resources
depletion of 474
see also fossil fuels: mineral resources
non-tarifl barriers 303, 813
discrimination against developing
countries 813, 815
share of imports affected 814
noosphere 605
North Alfrica
arms imports data 574
cardiovascular discases data 534
energy consumption data 334

867

fuclwood deficit 393
industrial outpul data 325
military expenditure 572, 572
population growth rate 478

North America

arid lands 135

atmospheric sulphur budget 20

CFCs consumption data 41

dams constructed 88

deforestation 161, 162, 162

desertification 137, 138, 139

effect of climate change 73, 75

environmental reports published

forest fire damage 226—7

hazardous wastes exported 268, 269

industrial output data 325

inland transportation of goods 423

land-usc changes 153

lcad emission data 15. 16

nitrogen emissions data 12

population growth, future projections 480

public opinions on environmental issues
674—5

radio/TV ownership 669

soil degradation 137, 138. 152

species diversity 192

specics loss 187

sulphur cmissions data/estimates 14, 22

tourism data 452, 453, 454

vehicle emissions trends 427

waste water treatment data 97

wastes generated 346—7, 348—9

water use 86

see also Canada; USA

709

North Sca

environmental prolection action 776
incineration of chemical wastes 124, 267

Norway

acidification of lakes 173

energy intensity data 380

environmental charge systems used 712

environmental reports published 707, 709

government environmental departments
714

government expenditure on
environmental R & D 708

hazardous wastes exported 269, 349

hazardous wastes generated 266, 347,
349

inland transportation of goods 423

public opinions on environmental issues
674—5

transport noise data 432

wastes generated 346—7, 348—9

nuclear accidents 232—6, 395

international Conventions covering 232,
740, 756

likely cffects of 232

safety study on 232

see also Chernobyl...; Three Mile Island...
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nuclear power gencration
decommissioning of installations 395
environmental impacts 386—7, 394—3
fission vs fusion technology 399
global capacity 382
public attitudes towards 668, 671
share of world energy consumption
334, 375
nuclear waste
disposal/storage of 394—S3
dumping at sea 121, 124
production by each country 346, 347
nuclear weapons
agreements/treaties on 577, 581-—2,
739
destructive capacity world-wide 581
environmental impacts 581—3
numbers of test explosions 582
nuclear winter scenarios 582—3, 619—20
nutrition
developing countries 491
compared with developed countrics 282
health affected by 543
Universal Declaration on

0

OAS (Organization of American States) 792
environmental activitics 768, 780
OAU (Organization of African Unity) 793
environmental considerations 769
hazardous wastes convention 273
occupational hazards 354, 560—1
occupational health, meaning of term
353—4
Oceania
car ownership data 412
clean-water supply data 96
commoditics exported 489
dams constructed 88
discharge-monitoring stations &9
environmental reports published 709
inland transportation of goods 423
military expenditure 572
nitrogen emissions data 13
population growth projections 480
precipitation-monitoring stations &9
radio/TV ownership 669
sanitation facilities 96
sulphur emissions data 14
wastes generated 3467, 348—9
water quality monitoring stations 89
water use 86
oceans, heat capacity of 69
OFECD (Organization for European
Cooperation and Development) 793
accident prevention programme 259
chemical safety procedures 252, 255, 258
environmental policies 705, 706, 769,
770, 771—2
Interfutures study 621, 665, 804

283,753, 794

868

OECD countries
agricultural subsidies 303, 813
air poliution data 11, 68, 388
aviation fuel consumption data 418
car fuel consumption data 413
catalytic converters used 428
compared with CMEA countries 716
energy consumption data 376, 380, 380
environmental laws adopted 711
environmental reports published 703,
707. 709
hazardous wastes data 264, 265, 266,
268, 347
industrial output data 323—4, 328
non-tariff barriers 814
pollution-control investment data 358,
359
rail transport 408, 417
road construction data 412
transport trends 408
vehicle emissions trends 427
waste water treatment data 96—-7
wastes generation data 346—7
offshore installations, oil pollution 122
oil
emissions and ash from combustion 385
substitute fuels 378, 436
world reserves 382
oil consumption
energy sector 329, 334, 375, 375
transport sector 414, 414, 418
oil crises. responses to 378, 414, 812
oil pollution 121—2
amount 122, 228, 228, 585
cffects 121, 122, 227
international Convention covering 126,
740
major incidents 228, 585, 666
media reaction to 666
oil prices 374——5, 378
effect on use of alternative fuels 436
oil supplies, security of 591
oil tankers
global movements 422
spills from 121, 126, 227, 228, 228,
421, 585, 666
world capacity data 420
old-age dependency ratios 483—5, 484
Omani falaj system 698
onchocerciasis
effect of irrigation schemes 548
potential effect of climate change 533
opinion polls 671—6
OPRC (0il Pollution Preparedness Response
and Co-operation) Convention 126,
740
organic chemicals, pollution 22—3
Orinoco river, integrated management plan
100
Osaka city (Japan) 441, 509
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Oslo Convention 124, 273, 438, 775
Our Common Future (WCED report) 667,
804
quoted 806, 807
outer space, militarization of 584—35
Qutreach Programme (UNEP) 746
overgrazing
causes of 298
soil degradation caused 93, 150, 151,
153, 298
oxygenated fuels 437—8
ozone
distribution in atmosphere 39, 50
factors affecting 50—1, 431
health effects 9
monitoring of 26
processes controlling breakdown 38
stratospheric ozone 26, 34, 38, 39
tropospheric ozone 17—18, 26, 39
ozone depletion 33—57, 340, 342
advances in scientific understanding
(1987—92) 45—51
aircraft sampling studies 36, 48, 49
approaches to limiting future levels
54—5
effects 34, 35. 128
factors affecting 50—1, 431
first discovered 34. 36
future levels predicted 47, 54
global warming affected by 51, 69
international Conventions covering 34,
37. 43, 69, 258, 366, 740
mechanisms proposed 43. 47, 48
model calculations (1970—87) 40. 42
model limitations (1989) 46
observations
(1969—88) 42—5, 46
(1979—91) 36.47. 48—9
policy responses 37, 51, 52
simulation models to explore options
53—4
processes controlling 38
recent assessments of trends 49—51
responses 31—5, 255, 258
scientific milestones 36
seasonal variation 44, 45, 49, 50
trends 38—51
ozone episodes 16, 17
see also photochemical pollution

P

PACD (Plan of Action to Combat
Desertification) 132, 141, 748. 794

cost 594, 748
reasons for lack of progress 143—4, 748
revised goals 144—5

Pacific region
environmental policies 720—3
forest area 162
fuelwood deficit 393

869

public opinions on environmental issues
674—5
regional seas action plan 125, 749,
777
tourism data 452, 453, 454
vehicle emissions trends 427
PAHS: see polyaromatic hydrocarbons
Pakistan
commodities exported 489
environmental policies 721—2
living standards 493
malaria 538
population growth 481
salt-affected land 290
Palme Commission 589
reports 805
Panama
commodities exported 489
environmental management institutions
728
environmental reports published 709
legislation on environmental protection
727
Panama city 513
paper
developed countries’ share of
consumption 492
recycling of 356
paper and pulp industry
energy efficiency improvements 380
wastes discharged 342—3, 344—S5, 350
Papua New Guinea, commodities exported
489
Paraguay
environmental management institutions
728
legislation on environmental protection
727
parasitic infestations
deaths caused by 534
numbers of people affected 532
potential effect of climate change 533
paratransit systems 411, 415
air pollution by 425
Paris city (France) 440, 441
Paris Convention 124, 776
participants (in workshops), listed 827—33
particulate matter
health effects 9, 10
motor vehicles emissions 425—6
reduction in OECD countries 391
sources 10, 221—2, 338, 338, 385.
391, 425—6, 620
surface temperature affected by 71, 222,
620
worldwide emissions data 11, 11, 391
passenger transport
air transport 419
rail transport 408, 417,419
road transport 408, 411
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sca transport 420
see also transport sector
pastoralists
objection to carrying capacity concept
304
traditional practices in Africa 699
pasture land. arca 153, 288
pathogenic bacteria, diseases associated
with 292, 549
PCBs: see polychlorinated biphenyls
peace dividend 588, 593
peace and security 569—95
responses 589—92, 766—7
see also arms...; military activity: wars
pertussis. global incidence 533
Peru
cholera 557—8
commoditics exported 489
earthquake 220
environmental management institutions
728
legislation on environmental protection
727
pesticides
accumulation in food chain 120, 296,
551
alternatives to 306—8
see also integrated pest management
build-up of resistance to 294—5.

295
environmental impacts 89, 93, 250,
294—6

responses to  305—6

FAQ international code on 752, 754, 755

misuse effects 295

safety classification (WHQ) 2535, 305

toxicity data available 253

unintentional poisonings 250, 251,

296. 550

water pollution 89, 93, 295—6, 551

see also herbicides
petrochemical industry

environmental effects 330—1

wastes discharged 260. 342—3, 344—S5
petroleum, price variation 490—1
petroleum industry

developing countries' share of production

326, 327. 328

environmental impacts 386—7

oil pollution 121, 121—2, 122, 386
pharmaceutical products

plant-derived 202, 548

toxicity data available 253
Philippines

commodity exports 167, 489

energy (reforestation) plantations 177

hazardous wastes imported 269

housing initiatives 523

living standards 493

mangroves lost 170, 171, 173

migration to forest arcas 487
NGOs 723
schislosomiasis 537
storm damage 222
volcanic eruption: se¢ Mount Pinatubo
wood production data 167
Philips. battery recycling by 682
phosphate fertilizers. water pollution by 89
phosphate rock, countries exporting 489
photochemical models. ozone depletion 40,
42
photochemical oxidants
control measures 17—18
health effects 9
photochemical pollution 17
photosynthetic output., monitoring of 646
photovoltaic systems 399—400
physical soil degradation 150—1
area affected 151
PIACT (Programme for the Improvement of
Working Conditions and
kEnvironment) 354, 560
PIC (Prior Informed Consent) procedure
257, 306, 754
Pinatubo, Mount (Philippines) 36, 49, 71,
222.239
pineapples, residues from crop 301
pipelines, traffic trends in OECD countries
408
plant genetic resources
FAO international undertaking on 752.
755
international organizations covering 207
plant species, effect of increased UV-B
irradiation 35
plantations 167
wood for energy generation 177
plastics
debris in sea 120
metals replaced by 334—5
recycling of 356—7
poisoning
deaths caused 251. 296, 534, 550—1
food 551
lead 560, 561
pesticide 250, 251, 296, 550
Poland
air pollution 15, 338
cancer mortality data 541, 542
carbon emissions data 68
environmental protection legislation 716
environmental reports published 709
inland transportation of goods 423
sulphur emissions data 15
war remnants 586
wastes generated 348—9
polar stratospheric cloud chemistry 46.
48, 431
policy exercises 642—3
poliey instruments for environmental
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management 632—35
Polish Ecological Club
political changes 812
political responses (Lo environmental
problems) 663, 689
pollutants
airborne
health effects listed 9. 10
long-range transport of 7. 17, 18—
20, 90
see also air pollution
critical/target load concept 24
freshwater 89—93
seaborne 118—22
fate of 120
soil degradation caused 150

717

polluter-pays principle 80, 366, 467, 704,

705—6
pollution. se¢ also air...; coastal...:
hazardous waste; marine...: oil...:
walter...
pollution abatement
cleaner-production approach 357—64
cost data 358, 360
technology transfer for 363
trends 704
pollution control
dilution approach 7. 355
economic aspects 366—7
investment data 358, 359
legislation covering 701
Pollution Prevention Pays programme
366, 682
polyaromatic hydrocarbons
health cffects 10
sources 10. 11
polychlorinated biphenyls
accumulation in food chain
250
incineration of 270
limitation of use 258
population growth
age-profile changes 482—3, 484
car ownership compared with 411
coastal zones 107
control of 498—9
future projections 477, 479, 628
impacts of 487—96
responses 497—>301
issues involved 475—6
recent trends 476—81. 811, 816
responses 1o 498—9
urban populations 510
Port of Spain accord 726
Portugal
environmental charge systems used 712
environmental reports published 707. 709
forest fire damage 226
hazardous wastes data 266, 347, 349
inland transportation of goods 423

120, 121.

wastes generated 346—7, 348—9
wetlands loss 173
poverty
disparity between rich and poor 490
number of people affected 494, 811
in UK and USA 512
precautionary principle 80. 197, 704, 7067
application to coastal pollution 707, 776
precipitation, monitoring of 88, 89
PREPARE (Preventive Environmental
Protection Approaches in Europe) 363
primary health care, intcrnational
conference on 562
printing and publishing industry
developing countries’ share 326, 327
wastes discharged 260, 342—3
PRISMA (Project on Industrial Successes
with Waste Prevention) 362—3
producer subsidies, agricultual products
303. 303
productive use values, wild species 199—
200
professional ethics codes, environmental
obligations covered 368. 687. 688,

820
prohibition, environmental management
633. 634

protected areas 204—6
conventions,regulations covering 205—6
growth in 205
management of 458. 464, 465—6
see also National Parks

protectionism 302—3, 488, 813

protein supply
animal-derived 199, 286
fish-derived 287

public access to environmental information

710

public concern, major environmental

incidents causing 666

public goods services, biodiversity affecting

200, 201
public opinion polls. as guide to attitudes
671—6

public participation
approaches used 643—4
in risk management 637, 639

mechanisms for 640

public perceptions/attitudes
disasters 241
historical background 661—4
opinon polls as guide to 671—7
recent trends 664-—5, 803, 820
role of media 665--9. 670—1

pulses. world-wide production data 285

PV (photovoltaic) systems 399—400

Q

(Jatar, environmental reports published 709
quolas, environmental management 633
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R
radiation
environmental effect of 394
natural background level 235
radiation accidents 236
example (Brazil) 236. 237, 559
numbers reported 236
radio
environmental programmes 684
set ownership data 666, 669
as source of information 667
radioactive waste
discharge to sea 121, 124
disposal/storage of 394—5
production by each country 346, 347
radon
control measures 23
health hazards 10, 521, 554
sources 8. 10
rail transport
compared with other modes of transport
419, 423
encrgy use 409
environmental impacts 406—7
land nceded for track 435
trends 416—17
OECD countries 408, 417
rain-fed croplands
degradation of 137—8. 138
economic losses caused 146
global area 138
number of people affected 487
RAINS model 619, 625, 642
RAISON model 642
Ramsar Convention (on wetlands) 179,
179, 205, 739, 743
ranching, deforestation caused 163, 165
rangelands
degradation of 139, 139—40. 298
economic losses caused 146
need to limit herd sizes 304
traditional resource exploitation strategy
699
Rarotonga Treaty 577
reafforestation schemes 177
recycling
aluminium 356, 356, 357
benefits of 355—6
chemical wastes (in UK) 263
chlorofluorocarbons/halons 56, 57
cconomic instruments to encourage 712
glass 356
motor vehicles 356—7, 438
municipal wastes 518, 559
nickel—cadmium batteries 682
paper 356
plastics 356—7
steel 356, 356, 357
water 97

872

Red Sea and Gulf of Aden Action Plan
125,749, 777, 777
red tide episodes 118, 119
refrigeration systems, CFCs used 38, 40,
340
refugees 225, 487, 510, 587
regional conventions 772—81
regional development banks 768, 792
see also AsDB; IDB
regional institutions 765—72, 792—3
regional scientific fora 770, 772
Regional Seas programme 125, 273, 753,
766, 776
conventions/action plans adopted (to
date) 125, 749, 777
geographical coverage 776
regional-disaggregations-of-world model 621
regulation, environmental management
633, 634
religious beliefs 663—4
rcnewable resources 474
renewable sources of energy 383
constraints facing development 383
environmental impacts 386—7, 393
see also agricultural residues; biomass;
fuelwood: solar...; wind...
rescarch and development expenditure
environmental R & D, 708
military expenditure 572
reservoirs
environmental impacts of 97
fresh-water 87
resource accounting 631—2, 712-—13
resource economics 624
resource management
historical background 697
regional models for 622—3
resource rent, environmental management
by 633
resources 474—6
population pressures on 475—6
implications 487—96
responses to reduce 500—1
unequal consumption between developed
and developing countries 490—4
see also environmental...; human
resources
respiratory discases
deaths caused 534
numbers of people affected 532. 547
responses 599—795
acid rain 19, 25, 91
air pollution 23—8
biodiversity loss 197—210
climate change 76—8
coastal degradation 123—6
desertification 134, 141, 143—6
cnvironmental hazards 237—42
cnvironmental impact of agriculture
304—12
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environmental impact of energy
production/use 396—8

environmental impact of industry  354—68

environmental impact of transport

436—43
environmental perceptions/attitudes
677—89

collective actions 681—8
group actions 679—81
individual actions 677—9
political actions 689
fish production 313
fresh-water availability 98—101
hazardous wastes 268, 270—3
health 562-—3
housing 520—4%
land degradation 134, 141, 143—6. 154
marine pollution 123—6
military activity 587—9
ozone depletion 51-—5, 255, 258
peace and security 389—92
population pressure 497—501
soil degradation 154
tourism 463—6
toxic chemicals 251—9
urbanization 520—1. 524—S5
Responsible Care programme 368, 682
reviewers (in workshops), listed 827—33
Rhine Commission 100
Rhine river
canalization of 173
pollution of 89. 90, 231
rice, price variation 490—1
rice crops
integrated pest management used 258,
310
residues from 301
rice paddies
arca of 170
mecthane produced 65, 68, 390
rights and obligations relating to
environment 818—19, 819
Rio de Janeiro city (Brazil) 509
Rio de Janeiro Conference (1992),
preparation for 785, 786, 804
Rio de la Plata agreement 775
risk, definition of 216
risk assessment 216—17, 227, 636, 637
toxic chemicals 252, 636
risk management
public involvement in 637. 639
mechanisms for 640
risk profiles 237, 238
river basins, cross-national nature of 99—
100, 591, 695
river blindness: see onchocerciasis
rivers
inter-basin transfer schemes 97
pollution of 89—93
sediment discharge 94, 109

road transport
compared with other modes of transport
423
emissions from 12, 14, 406, 408—9, 409
environmental impacts 406—7
land needed for road construction 435
safety regulations/standards 442
traffic trends in OECD countries 408
rockets, ozone layer affected by 50, 431
Romania
environmental protection legislation 716
hazardous wastes imported 349
lung cancer mortality data 542
radiation dosage due to Chernobyl
accident 234, 235
room occupancy (in cities) 512
root crops, world-wide production data 285
Roval Commission on Environmental
Pollution (UK) 702, 708, 713
Royal Society lor Nature Conservation (UK)
680
Royal Society for Protection of Birds (UK)
662, 680, 681
rubber
countries cxporting 489
price variation 490—1
rubber and plastics industry
developing countries’ share of production
328
encrgy efficiency improvements 380
wastes discharged 344—5
ruminant animals, methane produced 68,
298, 390
rural population
age structure of 484—5
factors affecting health 543—51
fuels used 519. 520
health of 54351
as proportion of total 486, 506, 694
sanitation facilities data 95. 96, 519
watcer availability data 95, 96, 519
rural settlements 519—20
urbanization influences on
Russia: see USSR
Rwanda
calorie consumption per capita 491
malaria 538
National Park revenues 455

520

S

SACEP (South Asia Cooperative
Environmental Programme) 779—80

SADCC (South African Development Co-
ordination Conference) 775

SAGE (Stratospheric Aerosol and Gas
Experiment) data 49, 50

Sahara, descrtification trends 140—1,
142, 143

Sahelian region

cash crops grown 303—4
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effect of climate change 74. 133, 140
effect of drought 224, 225, 748
[uelwood deficit 494
UN agency specializing 764
wetlands arca 174
St Helens, Mount (USA) 221
Saint Lucia, commuodities cxported 489
salinity, reduction of 117
salinization
causes 93, 94, 115, 150, 292
cffects 115, 134, 150
irrigated lands degraded 136. 137, 150,
290
SALT (Strategic Arms Limitation Treaty)
577
salt-water intrusion 117
sanitation facilities
global trends 95, 96, 96—7
International Decade on 95, 98, 521,
522
rural populations 95, 96, 519
urban populations 95. 96, 517
Séao Paulo (Brazil) 509, 513, 314—15
Sarawak. timber exploitation in 166
satellite data
amount of data available 611
deforestation 163, 164
desertification 140, 141, 142, 143
ozone depletion 36, 43, 47, 49
satellites (in space)
military use 584—3
poliution by 431
Saudi Arabia
arms imports data 575
environmental policies 722
environmental reports published 709
public opinions on environmental issues
674—5
savannah, wildfircs in 226
Scandinavia
acidification damage reported 18, 90.
173, 618
sulphate in precipitation 21
scavengers (of refuse). health of 518, 539,
560
schistosomiasis
causes 291, 519, 348
global hot spots 337, 548
potential effect of climate change 533
scientific equipment manufacture
developing countries’ share of production
326, 327
wastes discharged 342-—3
scientific publications
availability to developing countries
647—8
number per vear 604, 647
scientific research
environmental 708
military expenditure on

J1
~1
b~

SCOPE (Scientific Committee on Problems
of the Environment)
on biogeochemical cycling 605
collaborative programme on biodiversity
198
evaluation of chemical risks 253
nuclear war aftermath modelling 583,

620
sea...: see marine...
sca ports

land needed for construction 435—6
number world-wide 424
sea transport
cnvironmental impacts 406—7, 428
safety regulations/standards 442
trends 420—4
world tanker and combined carrier
capacity 420
sca-level rise
areas most affected 110—11, 128
causes of 108—9
cffects of 74, 128
estimates for greenhouse effect 73
seasonality. health risks coinciding with
545—6
seawater, contamination with sewage
119, 519
secondary air quality standards 24
security
components of 590, 788
see also peace and security
sedimentation 109
coastal pollution caused 118, 229
effect of irrigation 93—4
Segara Anakan (Java), sedimentation 115
Sellafield nuclear reprocessing plant (UK),
leukacmia study 394
Senegal
agriculture-dependence 694
commodities cxported 489
cross-sectoral environmental agency 725
public opinions on environmental issues
674—5
schistosomiasis 537, 548
sensitive soils, acidification damage affected
by 20, 21
Seoul (South Korea) 439, 509
Serengeti National Park (Tanzania). species
loss estimates 191
Seveso Directive 239, 258, 366
Seveso (Italy), chemical accident at 230
sewage contaminated scawater, cffect
of swimming 119. 519
sewage waler
treatment of 95—7, 99
usc in fish ponds 300
use in irrigation 292
SGOMSEC (Scientific Group On
Methodologies for the Safety
Evaluation of Chemicals) 253, 607
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Shanghai (China) 439, 509, 515
shanty towns 310
shared resources. UNEP principles of
conduct for 756
shared water resources, management of
99—100, 591, 774—5
shellfish
exlensive/intensive culture 299—300
production data 287
Shetland Oil Terminal Environmental
Advisory Group 127
shifting agriculture, deforestation caused
162—3
ship transport
oil discharges by 122
see also inland waterways; marine...: sea
transport
shrublands, reduction in arca 161
SIAs (social impact assessments) 635. 636
sick building syndrome 10, 554
Sierra Club (USA) 662, 680, 681
Sierra l.cone
calorie consumption per capita 491
commoditics exported 389
Silent Spring (book by Rachel Carson)
250. 663
simulation models, ozone depletion
Singapore
commodities exported 489
hazardous wastes generated 265
land reclamation schemes 116
living standards 493
traffic management measures 12, 441
SITE (Superfund Innovative Technology
Evaluation) programme 270
skin cancer, effect of UV-B irradiation 34, 35
sleeping sickness: see trypanosomiasis
small-scale fisheries, characteristics 314
small-scale industries, environmental
impacts 353
snail fever: see schistosomiasis
social awareness by industry 367-—8
social impact assessments 635, 636
soctal impacts of industrialization 352—3
social sciences
advances 609—11
computer models used 620—3
social sustainability criteria 638
Sofia meeting (on protection of
cnvironment) 769
Sofia Protocol {on nitrogen emissions) 740
soft law instruments 747, 748. 820
examples of UN contributions 755—6
soil degradation 148—54
approaches to assessment of problem 149
area affected 149, 150, 151, 152
chemical soil degradation 150
definition 148
factors affecting 93-—4, 150, 285,
289—90

53—4

875

global survey 148, 149, 154
physical soil degradation 150—1
recent changes 152—3. 153, 811
responses 154
severity of 151, 152
water-caused erosion
see also desertification
soil erosion, factors aflecting 93, 149—50,
290
solar-based energy systems  399—400
SOLAS (Safety Of Life At Sca) Convention
442
solid wastes
from energy generation activities 392
from industrial processes 342—50
see also hazardous wasles
Somalia
drought affecting 224, 225
food production per capita 144
schistosomiasis 537
SOTEAG (Shetland Oil Terminal
Environmental Advisory Group) 127
South Africa
car ownership data 412
encrgy consumption data 33, 334
environmental groups 662
inland transportation of goods 423
living standards 493
South America
arid lands 135
arms imports data 574
cholera 535, 556—8
commodities exported 489
crop genetic diversity 196
dams constructed 87. 88
deforestation 161, 162, 163, 164, 165
desertification 137, 138, 139
carthquakes 220
environmental reports published 709
inland transportation of goods 423
land-use data 153, 288
nitrogen cmissions data 13
soil degradation 137, 138, 152
sulphur emissions data/estimates 14, 22
tourism data 452, 453, 454
tropical forest refugia during Pleistone
glaciation 158
walter availability 87
water use 86
wetland arcas 170
see also individual countries
South Commission report 805
quoted 808
South Pacific Forum 793
environmental aclivities 768—9
Fisheries Agency 776
South Pacific region. agreements covering
125,273, 767. 776, 777. 779, 780
Southern Europe
atmospheric sulphur budget 9

93—4, 149—50
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effect of climate change 75
space, militarization of 584—5
space shuttles. ozone layer affected by 30,
431
Spain
agriculture-dependence 694
arms imports data 575
cancer mortality data 541, 542
environmental charge systems used 712
forest fire damage 226
hazardous wastes data 266, 347, 349
inland transportation of goods 423
living standards 493
transport noise data 432
wastes gencraled 346—7, 348—9
species—area curves 190, 191
species diversity
areal relationship 190—1
conservation of 207—8
Conventions adopted 210. 739—40
examples of use 202
increase in geological time 186
location effects 191—2, 192
number of species 187
species extinctions
estimates 193—4
factors affecting 190—3
major episodes in geological times 185,
186
recent trends 187, 189—94, 811
SPREP (South Pacific Regional
Environmental Programme) 767, 779.
780
squatter settlements 51()
Sri Lanka
agriculture-dependence 694
commuodities exported 489
coral mining 115
housing initiatives 523
pesticide poisoning cases 550
protected areas 204
START (Strategic Arms Reduction Treaty)
577
State of the Environment reports
annual UNEP report 746, 747
various countries 709, 716, 717
steel
recycling of 356, 356. 357
see also iron and steel industry
Stockholm city (Sweden) 440, 442
Stockholm Conference on Aciditication of
the Environment (1982) 25
Stockholm Conference on the Human
Environment (1972) 664, 742
acid rain case study 18, 25. 618
action plans and conventions following 743
chemical safety recommendations 255
developing countries’ attitudes to 664,
676, 742
education initiatives after 685

876

global warming reported 62, 618
industry’s reaction to 322
lack of progress since 802
main issues addressed 742
on marine pollution 107, 124, 766.
on niicrobial biodiversity 207
on nuclear weapons 582
transboundary air pollution reported 18,
772
UNEP formed after 743—4
world population growth since 476
Stockholm Declaration 744
quoted 806, 808, 819
Stockholm Plan of Action 744, 753
quoted 807. 810
stomach cancer, regional variation 54(), 541
Stratospheric Aerosol and Gas Experiment
data 49. 50
stratospheric ozone
chemical processes controlling 34, 38
depletion of 33—57, 340, 342
see also ozone depletion
monitoring of 26
street children 513, 554
Sub-Saharan Africa
arms imports data 574
cardiovascular diseases data 534
clean-water supplies 95
discase hot-spots 537, 538. 548
food production per capita 144
fuelwood deficit 494
GNP growth 141
indebtedness 816
industrial output data 325
military expenditure 572
population growth rate 478
soil nutrient depletion 293
subsidence
coastal 108—9Y
areas most affected 110—11, 112
soil degradation affected by 151
Sudan
drought affecting 225
food production per capita 144
fuelwood deficit 494
plant food resources 547—8
water management project 291
Sudano-Sahelian Region. UN agency
specializing 764
sugar
countries exporting 489
price variation 490—1
sugar cane
genctic diversity 195
residues from crop 301
Sullom Voe oil terminal, environmental
protection at 127
sulphur oxides
global warming affected by 69, 78
health effects 9, 10

775
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international agreements to reduce
emissions 25, 26, 168, 177, 396, 740.
772—3
regional atmospheric sulphur budgets
19. 20
sources 10, 11, 19, 221, 337, 338,
338. 385, 388. 389
technologies to reduce 13
worldwide emissions data 11, 11
Greenland ice core data 27
highest emitters listed 15
trends over past 20 vears 11, 14,15
see ilso acid rain
supersonic aircraft. ozone layer affected by
50. 431
surface temperature data 63
Surinam
environmental management institutions
728
legislation on environmental protection
sustainable agriculture 313—16
FAQ Strategy for 754
Sustainable Cities Programme 524
sustainable development
criteria included in EIAs 637, 638
energy for 398—401
habitat protection required 177—8
meaning of term 607, 611, 624
models of 647
quantitative indicators of 645—6, 646
reports addressing 805
scientific challenge for 645—7
tourism 466-—7
sustainable livelihoods. factors affecting
499—500
Sustainable Living. Strategy for 177—8.
210, 624, 629, 630, 667, 690, 805
swamps
global area 170. 171
methane produced 390
Sweden
acidification damage reported
173. 618
arms exports data 575
environmental charge systems used
712,712
environmental organizations 662
environmental reports published 707, 709
government expenditure on
environmental R & D 708
hazardous wastes data 266, 347, 349
inland transportation of goods 423
mercury poisoning 250
transport emissions data 409
transport noise data 432
vehicle emissions control 428
wastes generated  346—7, 348—~9
Switzerland
avalanches/mudslides 226
chemical accident 231

727

18, 90.

~1

~1

chemicals legislation 254
environmental charge svstems used
712,712
environmental organizations 662
environmental reports published 709
hazardous wastes data 266, 347, 349
living standards 493
radiation dosage due to Chernobyl
accident 235
transport noise data 432
wastes generated 346—7, 348—9
SWMTEPs (svstem-wide medium-term
environment programmes) 761,
762, 787
Syrian Arab Republic
arms imports data 575
commuadities exported 489

T

tacit acceptance procedure
tall-stack policy 7, 355
tankers
numbers and capacity 420
oil spills from 121,126,227,
Tanzania
agriculture-dependence 694
bicycle/car ratio 416
commuodities exported 489
drought affecting 225
National Park 191
target load. definition 24
tarift/trade barriers 302--3. 813
see also GA'TT
tax incentives. environmental management
by 633.712. 712
Thlisi Conference; Declaration on
Environmental Education 685—6. 753

783

228, 228

lca
countries exporting 489
price variation 490—1
technology assessment 637
technology transfer, quotations over last 20
years 810
Teheran (Iran} 509
telecommunications, effect on travel needs 443
teleconferencing 648
television
environmental programmes 684
set ownership data 666, 669
as source of information 666, 667
teratogenicity testing 251
territorial conflicts 591
textiles industry
developing countries” share of production
326, 327
encrgy clficiency improvements 380
environmental effects 330—1
wastes discharged 260, 344—5

TFAP (Tropical Forest Action Plan) 177,

197,752
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Thatland
agriculture-dependence 694
air pollution 338
commodities exported 489
environmental reports published 709
hazardous wastes generated 265
malaria 556
mangrove arca lost
oil imports cost 436
Thalidomide, effects of 251
Thames river
nitrate content 92
storm surge barrier 109, 113
Thant, U.. quoted 811
thematic joint programming 761—2,
763—4. 785
Third World countries: see developing
countries
‘Thirty Percent Protocol 25, 396, 773
Three Mile Island nuclear (USA) accident
233
public attitudes affected by 670
3M corporation, recyling awareness
programme 682
Tianjin (China) 509
lidal energy 399
timber
countries exporting 489
world production data 166
tlimber production
deforestation atfected by 166—7
loss duc to acidification damage
tin, countries exporting 489
tissue culture 309
tobacco crops
countries exporting 489
integrated pest management used 312
tobacco industry. developing countries’
share of production 326, 327
tobacco smoke;smoking, health effects 10,
536
Togo, commoditics exported 489
Tokvo (Japan) 439, 442, 509
TOMS (Total Ozone Mapping Spectrometer)
data 49, 50
Toronto (Canada) 439, 440, 442
Torrey Cangon oil spill 585, 742
tourism 449—70
benefits 463
coastal cities affected by 518—19
competition for resources 461, 462—3
effect on foreign-exchange balances 455
environmental impacts 450, 457—63
guidelines for improvement 467
indicators listed 468—9
growth in numbers of tourists 451.
451,455
income data 4351, 452, 452, 455, 436
issues involved 450
responses 463—6

171

168

trends 450—7
toxic chemicals 249—59
accident-prevention procedures
centralized information on 255, 257,
345, 350
impacts on human health and
cnvironment 249—51
issues involved 249—51
monitoring programmes 25—6. 344,
350
percentage for which toxicity data
available 253
responses 251—9
international response 254—9
national legislation 254
scientific responses 251—+4
risk-reduction actions 258
testing and generation of data for 252—
4. 347. 365, 704
toxic metals 22
toxic organic compounds 22—3, 28
Toxic Substances Control Act (USA. 1977)
254
toxicity data, percentage availability 253
toxicological testing, costs of 251
tractors, use in agriculture 286
trade restrictions. developing countries
affected by 302—3, 488, 813
training, environmental 686—7
transboundary movements
air pollutants 7. 17, 18—20. 384, 772
ECE Convention on 25, 26. 168, 177,
396, 740, 772—3
hazardous wastes 268
radioactive material 234, 394, 785
transferable development rights.
environmental management
transferable emission permits.
environmental managenrent 28,
633, 634—5
transnational corporations
industrial plants set up 353
information technology used 813
U'N Centre for 752, 757
transnational river basins 99--100, 591
transport equipment manufacture. wastes
discharged by 342—3
transport scctor 405-—45
alternative fuels used 378, 400, 427,
436, 437
cmissions from 12, 14, 388, 388, 389,
391, 406, 409, 424—31
energy consumption by 333, 409, 413
cnvironmental impacts 406—7, 424—
36
global impacts 429—31
local impacts 425—8, 432—3
regional impacts 428—9
responses to 436—43
global strategy required 444

633
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infrastructure development required
438—40
issues involved 406—9
land use for infrastructure 406, 435—6
noise pollution by 407, 432—3
non-motorized transport 415. 416
oil consumption by 414, 414
salety regulations/standards 44(), 442
trends 410—24
OFECD countries 408
see also air...; marine...: rail...: road
Lransporl
tree planting, benelits of 77, 145
TRI (Toxics Release Inventory) programme
350, 350
data for USA 351
tributyl tin 121
trickle feed irrigation systems 305
Trinidad and Tobago
environunental mapagement institutions
728
legislation on environmental protection
727

Tropical Forest Action Plan 177, 197, 752

cost involved 594
tropical forests
action plans/strategices covering 177—8
arca of 162
migration into 487
recolonization after glaciation 158
specics diversity in 188
timber exploitation in 166
tropical storms 222
death toll from 222, 223
cconomic losses due to 222, 223
troposphere
chlorofluorocarbons concentration data 41
effect of nitrogen oxides 428—9
ozone concentration data 17-—18
tropospheric aerosols, Earth's temperature
affected by 63
tropospheric air quality, cffect of increased
UV-B irradiation 35
trust funds 759—60
trypanosomiasis, potential ctlect of climate
change 533
tuberculosis. global incidence 535
tundra, arca 161
Tunisia
food production per capita 144
inland transportation of goods 423
Turkey
arms imports data 575
commodities exported 489
carthquake 220
environmental charge systems used 712
hazardous wastes data 266
housing initiatives 523
inland transportation of goods 423
malaria 538

steel recycling 357
TVE (Television Trust lor the Environment)
684
Lwo-stroke engines, air pollution caused by
425
typhoons 222
see also (ropical storms

U

Uganda
commodities exported 489
housing initiatives 523
National Park 191
UK
animal manure problems 298
arms cxports data 573. 574, 575
cancer mortality data 541, 542
carbon emissions dala 68
energy consumption data 333
environmental charge systems used
712,712
environmental organizations 662, 680
environmental reports published 707, 709
government environmental departments
714
governmental expenditure on
environmental R & D 708
hazardous wastes data 265, 266, 347,
349
homeless people 511
income disparity 512
information sources 667
inland transportation of goods 423
lead concentration data 15, 561
living standards 493
military expenditure 371, 572
nitrate content of rivers 92
public attitudes
media reports 668—9, 671
nuclear power 668, 671
sulphur cmissions data 389
transport noise data 432
waste treatment/disposal methods 263
wastes gencrated 346—7, 348—9
ultraviolet radiation
effects on human health 35
eflects on various ecostsystems 35
increase due 1o ozone depletion 34, 47, 51
UN agencies
data and information services 751—2
environment programmes 750—1
environmental policy and law 752—6
environmentally sound development
policies 756—7
historical background 741—3
support for sustainable development
758—60)
UN Centre for fluman Settlements {1labitat)
520. 522
UN Charter 570, 738
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UN Commission on Human Settlements
522, 791
UN Commission on Transnational
Corporations 791
UN Conferences
on Desertification (1977) 132, 134,
141, 665, 748. 794
on Environment & Development (1992)
795
on Biological Diversity
178, 198, 211, 212
on Climate Change 78,
79, 178
forestry principles 178
preparations for 785, 786, 804
for Human Settlements (1976) 522, 794
on Least Developed Countries (1981} 795
listed 794—5
on New and Renewable Sources of
Energy (1981) 383, 794
on Science and Technology for
Development (1979) 794
on Technical Co-operation among
Developing Countries (1978) 794
UN Convention on the Law of the Sea (LOS
Convention) 740
UN Development Decades 804
UN Development Programme 741. 791
UN General Assembly
resolutions on environmental matters
804. 809. 819
review of environmental matters 760
UN Industrial Development Organization
789
UN Population Commission 476, 741, 791
UN structures for reporting environmental
activities 760—2
UN Water Conference (1977) 774, 794
UNCED: se¢ UN Conference on Environment
& Development (1992)
uncertainty
consensus achieving under 641—4
risk management and 637, 639
treatment in environmental studies
623—4
UNCTAD {United Nations Conference on
Trade and Development) 784—3, 791
UNCTC (United Nations Centre for
Transnational Corporations)
Criteria for Sustainable Development
Management 756, 757
data/information compilation 752
undernourished people, number of 283, 494
UNDP (United Nations Development
Programme)} 759—60)
environmental assessment procedures
used 759
human development index 757
UNEP (United Nations Environment
Programime) 791

component parts 744
contribution to soft law 756, 756
Coordinating Committee for the Ozone
Layer 37. 51
cost compared with military spending 592
desertification survey 136—40, 144
first established 743—4, 791
Governing Council quoted 806, 809. 810
programmes 745—50)
environmental assessment and global
awareness 745—7
environmental policy and law 747—
50
mobilizing support for development co-
operation 750
purposes 744, 745, 788, 791
misunderstanding within UN agencies
787
regional seas programme 125, 126,
273,753,766, 776
relationship to UN Development
Programme 788
report on air pollution 8
shared water resources management
plans 99—100
staff listed 834—5
State of the Environment reports 746, 747
quoted 808
structure 744—>5
WCMC supported 615. 745, 763, 764,
786
UNESCO (United Nations Educational.
Scientific and Cultural Organization)
741, 789
collaborative programme on biodiversity
198
United Nations...: see UN...
Universal Declaration on Eradication of
Hunger and Malnutrition 283, 753,
794
UNSO (United Nations Sudano-Sahelian
Office) 764. 775
uranium fuel eycle, environmental impacts
386—7, 394
uranium rescrves 382
urban air pollution 11—16, 28, 425, 426
pollutants listed 11
urban arcas
dangerous installations in 231, 516
health problems 518, 551-—4
developed countries 554
overcrowding of 516
sanitation facilities data 95, 96, 517
waler availability data 95, 96, 516—17
Urban Management Programme 524
urban planning
and land-use planning 516
and transport management 440, 441
urban poor 512
health vulnerability of 513, 551—3
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urban transport systems 439, 439
traffic management measures used 441
urban wastes 515, 317—18. 558
health cffects 236, 237, 518, 558—9, 560
urbanization 486. 506—11
environmental effects 514—16
growth 506—10
health effects 518
income level affecting 507, 508
industrialization affecting 353
land degradation affected by 133. 138.
154, 486
land-use changes duc to 515—16. 701
motor vehicle use associated with 412
see also cities
Uruguay
environmental management institutions
728
legislation on environmental protection
727
Uruguay Round (of negotiations under
GATT) 317, 814
USA
acid rain damage 19. 90
agricultural land lost to urban growth 515
agricultural subsidies 303
agriculture-dependence 694
air pollution 13,15, 338.773
air travel data 453
arms exports data 573, 574. 573
atmospheric sulphur budget 20
car fuel consumption data 413
car ownership data 412. 416
carbon cmissions data 68, 338, 429, 430
carbon monoxide emissions reduction 14
CFCs consumption data 41
chemicals legislation 254
communily awareness programmes for
chemical industry 367, 682
deforestation 161, 162
cnergy consumption data 333, 334,
377. 380, 380
environmental charge systems used 712
environmental hazards ranked 644
environmental organizations 662, 680
environmental reports published 707, 709
forest firc damage 227
government expenditure on
environmental R & D 708
harvest of wild species 199—200
hazardous wastes exported 269, 349
hazardous wastes produced 261. 264,
264, 265, 265, 266, 268, 347, 349
high-yield cercal varietics grown 297
homeless people 511
income disparity 512
information sources 666—7
inland transportation of goods 423
integrated pest management used 306,
310, 311

landfill sites 266
land-use changes 153
lead concentrations data 15, 426, 561
living standards 493
military expenditure 571, 572
conversion to civilian use 594
motorway construction 412
nitrogen emissions data 13. 338
non-tarifl barriers 814
pollution-abatement cost 358, 360
pollution-control investment 358, 359
population growth 481
projections 628
public attitudes
environmental issues 672, 672,
673-—5, 674—5
media reports 668
nuclear power 668. 670
salt-affected land 290
stecl recycling 357
subsidics on agricultural products 303,
303
sulphur emissions data 15, 338
transport noise data 432
vehicle emissions 429, 430
control of 428
waste water treatment data 97
wastes generated 346—7, 348—9, 350,
351
water recycling 97
wetlands
area data 170
loss of 171,172
wood exports 167
user-pays principle 706
USSR
arms exports data 573, 574, 575
car ownership data 412
carbon emissions data 68
cardiovascular mortality data 539
causes of death 539
CFCs consumption data 41
desertification trends 142
carthquakes 219, 220
ccological monitoring 617
energy consumption data 333, 334.
376, 379, 380
fragmentation of environmental
responsibility 716, 718—19
hazardous wastes exported 269
industrial output data 325
inland transportation of goods 423
labour force participation ratios 485
land-use changes 153
military expenditure 571. 572
nitrogen emissions data 12, 13
oil consumption by motor vchicles 414
political changes 812
population growth 478, 481
rail transport 416, 417, 423
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river-diversion schemes 97
sulphur emissions data 14, 15
wastes generated 348—9
wetland areas 170

wood exports 167

Vv
vaccination, effect of 535, 535
Valdez Principles 683
valued ecosystem components 635
Vancouver Action Plan for Homan
Settlements 522, 753, 794
Vavilov centres of crop genetic diversity
196. 197
Venezuela
commodities exported 489
environmental management institutions
728
environmental ministry 727
hazardous wastes imported 349
legislation on environmental protection
727
NGOs 729
Venice, storm surge marine floods 109
venture capital, environmentally biased
investments 682—3
Vienna Convention (on ozone layer) 34,
37. 69, 740, 748, 749
Vienna Programme of Action on Science
and Technology 753, 794
Vietnam
commodities exported 489
warfare in region 578, 579—80
Villach conference (on greenhouse gases)
63, 64, 748
volcanic activity 220—2
areas affected 220
death toll due to 220. 221
global temperature affected by 7
materials released 221, 221—2
ozone levels affected by 36, 49

W

walking, as form of transport 415, 519
wars

1,222

cffects on disease-prevention programmes

537,538
environmental impacts 578—87
rempants from S85—7

WASH-1400 (nuclear reactor safety) study

232

discrediting of 233
waste minimization 268
wasle treatment/disposal

method in UK 263

technologies used 262
waste water

anpual volumes 3417

constituents 95

irrigation using 292

treatment of
global trends 95—7
programmes by developing countries
99
waste-pickers, health of 518, 559, 560
waste-prevention programmes 362—4
obstacles to success 364
wastes 342—50
amount produced
by each country 346—9
by industrial sectors 342—3
urban 515, 517—18
health effects 518, 558—9
see also hazardous wastes
water availability 83—101
agricultural uses &85, 86, 93—4. 290—
2. 304—5
demand in excess of supply 64, 84—7
domestic uses &5, 86, 95—7
giobal amount 84
per capita 84—5, 87
responses 98—101
rural populations 95, 96. 519
shared water resources 99—100, 591
urban populations 95, 96, 516—17
water losses 86, 93
water pollution 89—93
acidification 90-—1
agricultural chemicals 89, 91—3,
293—4, 295—6. 551
cost of abatement measures in [USA
360
cnergy sector’s contribution 392
industrial sources 89, 330—1, 340.
343, 344—5
legislation covering 701, 711
tourism affected by 519
tourism affecting 459
transport scctor's contribution 406
water pricing 100. 305, 633
water quality
monitoring of 88, 89
trends 86—7, 88—93
water recycling 97
water resource management
economic considerations 100
effect of citizens' groups 101
effect on health 175, 291, 548—50
environmental aspects 97, 100
historical background 697
institutional aspects 100—1
Omani traditional system 698
regional agreements covering 99—100,
774—5
water storage 87-—8., 290—1
environmental impacts 97
water use
analysis by sector 85, 341
efficiency 93, 100, 305
losses 86
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regional variations 85. 341
trends 85—6
water vapour
global warming affecting concentration
65
greenhouse cffect affected by 65, 430
waterborne discases 95, 175, 291—2
water-caused soil erosion 93, 149-—50
factors affecting 93—4. 150
waterlogging
causes 94, 151, 292
soil degradation caused by 151, 290
water-rclated diseases 175, 291—2.
532—3
wave energy 399
WDC (World Data Centre for
Microorganisms) 208
wetlands
chernical pollution of 229
diseases assoctated with 175
cconomic values 174—5
cffect of land reclamation
global arca 169—71
international convention on 179, 179,
205,739
lossof 171—4
causes 176
issues involved 159
significance of 174—53
see also bogs: fens: flood plains:
mangroves: marshes: swamps
wheal, price variation 490—1
WHO (World Health Organization) 741.
790
contribution to soft law 755§
drinking water quality standard 91, 92,
294, 755
environmental health criteria 755
air pollutants 9
drinking water 91, 92, 294
pesticides 255, 305 -
food Standards Programme (jointly with
FAQO) 755, 763
whooping cough: see pertussis
WICEMs (World Industry Conlerences on
Environmental Management) 322,
366, 367, 754, 786
wild species, harvest of 199—200
Wilderness Society (USA) 680
wind energy 401
WMO (World Meteorological Organization)
741, 751, 790
Global Atmosphere Watch 26, 612
women
access Lo health care 499
cconomic role of 495, 496
cffect of education 495, 499
in environmental organizations 680—1
fucls gathered 519, 547
importance in resource strategy 495

112—13

883

participation in anti-poverty programmes
199
seasonal undemutrition/illness among 546
wood
countrics exporting 489
developed countries’ share of
consumption 492
export of 166, 167, 200
world production data 166
see also fuelwood: timber
wood-burning stoves
fuelwood deficit affecting 165
more-cfficient designs 381
poilution 8. 10
wool
developed countries’ share of
consumption 492
price variation 490—1
processing of, environmental impacts
330—1
working environment, health elfects of
353—4, 559—62
World Bank 758, 790
amount lent (1990) 758
environmenial assessment procedures
used 758
World Charter for Nature 184. 584, 629,
753
World Climate Conferences (1979/1990)
62, 64, 78, 763. 794, 795
World Climate Impact Programme 753
World Commission on Environment and
Development
on long-term probiems 645
report {1987) 398, 667. 804, 805
quoted 806. 807. 819
see also: OQur Common Future
World Conference on Agrarian Reform and
Rural Development (1984) 795
World Conservation Monitoring Centre
614. 615. 745, 763. 764, 786
World, Conservation Strategy 177, 197,
210—11.476. 667, 746. 753. 764,
805
quoted 806
World Conservation Union 681, 762
see also ITUCN
World Federation of Engincering
Organizations, Code of Environmental
Ethics 368, 688
World Fisheries Conference (1984) 795
World Food Conference (1974) 283, 794
World Food Programme 741, 791
World Health Organization 741, 790
see also WHO
World Heritage Convention 206, 210,
739. 743, 756
World Industry Conferences on
Environmental Management 322,
366. 367, 754, 786
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World Intellectual Property Organization
790
world models 620—2. 663, 804
World Population Conference (1974) 794
World Population Plan of Action 753, 794
world scene, changes in 812—20
World Soils Charter 132, 149, 753
World Soiis Policy 132, 149, 753
World Tourism Organization 457, 790
WWF (World Wide Fund for Nature) 765
membership numbers in UK 680
World Conservation Monitoring Centre
supported 615, 745, 763. 764.
786

Y
Yugoslavia
environmental reports published 707,
709
hazardous wastes imported 349
inland transportation ol goods 423
public attitudes on nuclear power
generation 668
public participation in environmeuntal
issues 717

884

Z
Zaire
animal wild harvest 199
commodities exported 489
living standards 493
malaria 538
water availability in urban areas 517
Zambezi Action Plan 100, 749, 775
Zambia
commodities exported 489
drought affecting 225
zero-emission vehicles 437
Zimbabwe
agriculture-dependence 694
commodities exported 489
drought affecting 225
environmental reports published 709
foed production per capita 144
hazardous wastes imported 269, 349
public opinions on environmental issues
674—5
sanitation facilities in urban areas 517
water availability in urban areas 517
zine, lakes and rivers contaminated by 90, 90








