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“We all share one planet and are one humanity;
there is no escaping this reality.”
Wangari Maathai (1940-2011), Nobel Lauriate
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The Sixth Global Environment Outlook

Objectives, Scope and Process
The Mandate for the sixth Global Environment Outlook was
obtained from Member States at the first UN Environment
Assembly (resolution 1/4, operative paragraph 8). More
information on this mandate can be found in Annex 1-1 of
this report. The objectives, scope and process for GEO-6
were defined and adopted in a Final Statement by the Global
Intergovernmental and Multi-Stakeholder Consultation that
took place in October 2014. It was attended by more than 133
delegates with more than 100 governments represented.
Objectives
The consultation reaffirmed the UNEA-1 mandate by identifying
the following objectives for the assessment:
v provide a comprehensive, integrated and scientifically
credible global environmental assessment to support
decision-making processes at appropriate levels;
v facilitate broader participation by major groups and
stakeholders, in particular from the private sector and
NGOs and to increase outreach to target audiences;
v The analysis should draw on diverse knowledge systems,
including by using accepted guidelines for the use of
peer reviewed scientific literature, grey literature, data and
indigenous and local knowledge;
v A clear process and organizational structure is needed to
ensure credibility, legitimacy and relevance;
v “The assessment should build on and be consistent with
previous GEOs, as well as the work of other relevant
intergovernmental organizations and processes, including
Multilateral Environmental Agreements, in order to maintain
its branding and role in keeping the environmental situation
under review”;1
v inform, as appropriate, the strategic directions of UNEP and
other relevant UN bodies;
v strengthen the policy relevance of GEO-6 by including an
analysis of case studies of policy options, that incorporates
environmental, economic, social and scientific data and
information and their indicative costs and benefits to
identify promising policy options to speed up achievement
of the internationally agreed goals such as the Sustainable
Development Goals and other multilateral environmental
agreements;
v identify data gaps in the thematic issues considered by
GEO-6.
Scope
GEO-6 builds on previous GEO reports and continues to provide
an analysis of the state of the global environment, the global,
regional and national policy response as well as the outlook
for the foreseeable future. It differs from previous GEO reports
in its emphasis on Sustainable Development Goals and in
providing possible means of accelerating achievement of
these goals. GEO-6 is made up of four distinct but closely
linked parts.
v Part A assesses the state of the global environment in
relation to key internationally agreed goals such as the
1 Outcomes document of the Intergovernmental and Multi-stakeholder consultation, 21-23 October,
2014, Berlin, Germany. The full text of the Outcomes document can be found in the Appendix to
this section.

Sustainable Development Goals and those of various
multilateral environmental agreements. The assessment
is based on national, regional and global analyses and
datasets.
v Part B provides an analysis of the effectiveness of the
policy response to these environmental challenges as
well as an analysis of progress towards achieving specific
environmentals goals.
v Part C reviews the scenarios literature and assesses
pathways towards achieving Agenda 2030 as well as
achieving a truly sustainable world in 2050.
v Part D identifies future data and knowledge necessary to
improve our ability to assess environmental impacts and
pathways for achieving sustainability.
The GEO-6 also considers key policy questions. These include:
v What are the primary drivers of environmental change?
v What is the current state of the environment and why?
v How successful have we been in achieving our
internationally agreed environmental goals?
v Have there been successful environmental policies?
v What are the policy lessons learned and possible solutions?
v Is the current policy response enough?
v What are the business as usual scenarios and what does a
sustainable future look like?
v What are the emerging issues and megatrends including
their possible impacts?
v What are the possible pathways to achieving Agenda 2030
and other internationally agreed environmental goals?
Process
The October 2014 consultation also provided direction for
strengthening the process of the GEO-6 assessment, including:
v The assessment process shall be supported by two
main advisory bodies: the High-level Intergovernmental
and Stakeholder Advisory Group (HLG) and the Scientific
Advisory Panel (SAP);
v Advice shall also be obtained from an Assessment
Methodologies, Data and Information Working Group;
v Other GEO-6 roles would include: Coordinating Lead
Authors (CLAs); Lead Authors; up to 20 GEO-6 Fellows
and Coordinators; global experts; regional experts;
community of practice moderators; review editors;
and reviewers;
v the CLAs will provide technical summaries of the GEO 6
and prepare the negotiating drafts of the Summary for
Policymakers in close collaboration with and under the
leadership of the HLG, ensuring that the technical aspects
of GEO-6 are reflected in the draft. The SPM would be
negotiated at a dedicated intergovernmental
and stakeholder meeting;
v Relevant MEAs, international organizations and scientific
institutions will be invited to actively contribute to the GEO6 process.
v The GEO-6 will ensure scientific credibility, policy relevance
and legitimacy of the assessment by engaging a wide
range of stakeholders;
v The assessment will be subjected to extensive scientific
expert peer review and government review;
The GEO-6 Process
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v The assessment process will continue to target
institutional capacity building by engaging developing
country experts;
v The assessment should strive to communicate key
messages and findings to target audiences in an
accessible manner.

TIMELINE
The sixth Global Environment Outlook process was
characterized by 4 larger authors meetings, two smaller
drafting meetings on Outlooks and Policy, as well as face to
face meetings of the advisory bodies, Review Editors and
Member States. The meeting and drafting schedule followed 3
basic principles established by the advisory bodies:
v There should be coherence across the different Parts of
GEO-6 and the 12 cross-cutting issues should be drafted
in tandem with the assessment of the 5 environmental
themes.
v There should be opportunities for robust interaction
between the authors and the advisory bodies to ensure
both policy relevance and scientific integrity are maintained
throughout the process.
v The author teams should be kept small since the regional
assessments contain much of the information that is
needed in the global assessment and they should form the
foundation of the global assessment.
To ensure robust interaction with the advisory bodies, 3 of the
4 larger authors meetings had participation from the High-level
Group and the Scientific Advisory Panel. To ensure coherence

across the assessment, the larger meetings were used to allow
for ‘speed dating’ between the thematic chapter authors and
the cross-cutting issue authors. This ‘speed dating’ allowed for
1 hour of discussion between the authors teams where issues
were discussed and writing assignments given. To ensure that
the author teams were kept small, a core of coordinating lead
authors were first selected into the process and then skills gaps
were identified. From the skills gap analysis, invitations were
sent to lead authors to complement the drafting of the chapters.
As the work programme evolved it became clear that additional
authors meetings for the Policy and Outlooks chapters would
be needed. The Secretariat proceeded to organize these during
the months of May and June, 2018. In addition, the Scientific
Advisory Panel requested to meet one last time in order to
formulate their opinion on the scientific credibility of the GEO
process. This meeting was organized back-to-back with the
final Review Editors meeting in October, 2018. This allowed
for the two groups to share information about the peer review
processes and their overall rigour.
The drafting meeting for the Summary for Policymakers
involved the High-level Group, Coordinating Lead Authors as
well as the Co-chairs of the assessment. The Co-chairs of the
Scientific Advisory Panel also participated as observers and
provided some of their experience with drafting of Summaries
in other assessment processes.
The final meeting of the GEO process was the meeting
of Member States to finalize and adopt the Summary for
Policymakers. This meeting was held at UN Environment
headquarters which allowed for a broad participation of

2017
J

F

M

A

M

J

J

A

S

O

N

D

J

F

UNEA-3

1st Order Draft
First global
authors’ meeting

GEO - 6 Progress
Report
1st Order Draft
Third global
of the policy
authors’ and Review
Second global
and outlook
editors meeting
chapters’
1st Order authors’ meeting
Draft
Intergovernmental
Review
and peer review of the
period
2nd Order Draft of the
introductory chapters

Expert
review of
the 1st Order
Draft of the
policy and
outlook
chapters

Fourth
global
author’s
meeting

Author draft
2nd Order
Draft of full GEO

2nd Order Draft state and
the trends with policy
responses

Content development and review
664

The Sixth Global Environment Outlook

GEO-6 fellows

Member States. The 4-day meeting sought to review the text
of the Summary and make changes that would allow for its
adoption by all Member States present. The final adopted
document was submitted to the fourth UN Environment
Assembly for endorsement.

GEO-6 continued to pursue the Fellowship initiative established
during the GEO-4 process in 2005. This engages early career
professionals in the GEO process so that they can gain
experience from participating in a major global environmental
assessment. A total of 27 fellows from 15 countries
participated in GEO-6.

PARTNERSHIPS AND COLLABORATION
The development of GEO-6 involved extensive collaboration
both within UN Environment and between UN Environment and
a network of multidisciplinary experts and research institutions,
all of whom made their valuable time and knowledge available
to the process.

REVIEW PROCESS
The GEO-6 assessment underwent five rounds of review
involving more than 1000 experts. In total the GEO-6
assessment was reviewed five times at different stages of
its development and the process yielded more than 14,000
comments. Due to this process, the draft chapters have
been re-written, adjusted and edited to improve the quality
while the drafting process has been adjusted to improve its
effectiveness.

The consultation requested that experts for content
development, including reviewers and advisory groups, be
nominated by governments and other main stakeholders
based on their expertise and using a transparent nomination
process. The nominated experts were then convened by the
UN Environment Secretariat based on their expertise with due
consideration of gender and regional balance.

The first nine introductory chapters of the assessment:
introduction, drivers of environmental change, state of our
data and knowledge, the crosscutting chapter as well as the
state of the global environment, across 5 main thematic areas:
air, biodiversity , oceans, land and freshwater were reviewed
earlier in the process than the policy and outlooks chapters. At
the end of the review process all chapters were provided for
review by technical experts then for a longer intergovernmental
and expert review. For the final review the chapters were
provided as individual chapters (25 chapters separately) and
as a complete assessment report (all chapters as a single
document). This offered reviewers an opportunity to either

Chapter expert groups
The GEO-6 report contains 25 chapters. An expert author
group was established for each chapter to conceptualize,
research, draft, revise and finalize each chapter. More than 150
authors and fellows were involved in content development.
Each chapter expert was under the leadership of three or four
coordinating lead authors and supported by a UN Environment
chapter coordinator. Other members of the chapter expert
groups comprised lead authors and contributing authors.
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review specific chapters that were directly related to their
areas of expertise or review the whole assessment report to
comment on the report’s coherence.
For all review periods the secretariat offered a ‘service desk’
where all reviewers with questions or concerns were supported
in this task. Virtual meetings were organized for all reviewers
coordinated by the secretariat to first orient the review team
before the start of the review process and then to check on
progress as well as answer questions. These virtual meetings
were conducted by the secretariat with support from the lead
review editors, who listened in and provided advice on any
issues. The preparatory review material/tools were discussed
during these meetings with the concentration being on the
reviewer’s guidelines. Terms of reference for the reviewers were
developed and updated for each review period, including the
ethical responsibilities of GEO-6 Reviewers. During the review
period the secretariat conducted follow-up calls for all available
reviewers to assess the progress and review important
deadlines. All review call recordings were shared with the whole
review team to ensure that other reviewers were aware of the
tasks and the plan for moving forward.

GEO-6 ADVISORY BODIES
Three external specialized advisory bodies were established to
support the assessment process.
High-Level Intergovernmental and Stakeholder Advisory
Group
The panel included 33 high-level government representatives
from all six UN Environment regions as well as 8-10 key
stakeholders. The High-level Group assessed and formulated
strategic advice to GEO-6 authors and other groups to assist
them in their assessment work. They also provided initial
guidance on the structure and content of the GEO-6 Summary
for Policymakers and further guidance to the experts in
finalizing the draft Summary, in preparation for the final
intergovernmental negotiation. In addition, ad-hoc guidance
was provided to UN Environment throughout the assessment
process to align the GEO-6 process with other relevant global
assessments. The High-level Group met face-to-face seven
times between 2015 and 2018. The Advisory Group also met
virtually on a monthly basis throughout the preparation of the
global assessment, from May 2016 to September 2018.
Science Advisory Panel
The Panel included 22 distinguished scientists who met faceto-face five times. The Panel was responsible for providing
advice on the scientific credibility of the assessment process.
The Panel provided scientific advice; standards and guidelines
for the assessment and review process; and reviewed the
findings of the mid-term evaluation of the assessment process.
The Panel met virtually on a monthly basis throughout the
preparation of the global assessment, from June 2016 to
October 2018.
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Assessment Methodologies, Data and Information Working
Group
The working group comprised of 12 professionals who met
face-to-face three times between 2015 and 2018 and provided
support to the assessment process and provide guidance on
the use of core datasets and indicators. They consulted with
experts to review the methods used in GEO-6, identify priority
environmental indicators as well as data gaps and related
issues. The Working Group met virtually as needed throughout
the process.

CONSULTATION PROCESS
UNEP organized panel discussions at all authors meetings
throughout the assessment process. These panel discussions
were intended to delve into specific environmental issues that
were relevant to the region and location of the meeting. The
following are some of the key meetings convened since the
inception of the GEO-6 process.
GEO-6 planning meetings
Two planning meetings were convened with the High-level
Group and the Scientific Advisory Panel May and June 2016.
The meetings produced a final annotated outline for the
global assessment and a list of recommended co-chairs and
coordinating lead authors.
Global Intergovernmental and Multi-stakeholder Consultation
This consultation defined and adopted the scope, objectives
and process for GEO-6 in October 2014. Participants at
the Intergovernmental and Multi-Stakeholder Consultation
concluded that GEO-6 would be an integrated environmental
assessment using the Drivers – Pressures – State – Impacts –
Response (DPSIR) approach. The report would build on
regional assessments and include an inter-governmentally
negotiated Summary for Policymakers. The analysis would aim
to present findings and deliver products to targeted audiences
including decision makers, across the public and private
sectors, such as businesses and the youth.
Outlooks expert meeting
In May 2018, an outlooks expert group, was convened to move
the policy chapters to third order draft quality by addressing
all comments from the science editors, as well as comments
received from the second order draft technical review period.
Policy expert meeting
In June 2018, a policy expert group, was convened to move
the policy chapters to third order draft quality by addressing
all comments from the science editors, as well as comments
received from the second order draft technical review period.

Global authors’ meetings
Four global production and authors’ meetings were convened
in February 2017, May 2017, October 2017 and in February
2018 to discuss and develop GEO-6-chapter content and
outlines, to address review comments, and to harmonize
different approaches and presentation styles.
Chapter working group meetings
Hundreds of virtual chapter meetings were convened to
prepare, review and revise the drafts for individual chapters.
Summary for Policymakers intergovernmental meeting
A final open-ended intergovernmental meeting was convened
from January 21-24, 2019 in Nairobi, Kenya to negotiate and
adopt the GEO-6 Summary for Policymakers (SPM). The

meeting attended by 95 Governments adopted the summary,
which presents the policy-relevant findings of GEO-6 and is
published as a separate document. The GEO-6 Summary for
Policymakers was presented to the fourth UN Environment
Assembly for endorsement.
The launch of GEO-6 will coincide with the fourth United
Nations Environmental Assembly. GEO-6 highlights the current
state, trends and outlook for the planet and its people, and
showcases more than 35 case studies of policies that have
been assessed for their effectiveness.
GEO-6 highlights not just the perils of delaying action, but the
options for transforming our economic, environmental and
social systems to achieve a truly sustainable world.
Further information is available at https://www.unenvironment.
org/global-environment-outlook
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Appendix
Statement by the Global Intergovernmental and Multistakeholder Consultation on the Sixth Global Environment
Outlook held in Berlin from 21 – 23 October 2014
UNEP/IGMC.2 Rev.2
Strengthening the Science Policy Interface:
Building the Evidence Base for the Post-2015 Agenda
23 October 2014
Organisation of work
The Global Intergovernmental Multi-stakeholder Consultation
(IGMS) met in Berlin from 21-23 October 2014. It was
attended by 133 delegates, with more than 100 governments
represented.
The meeting was opened by Achim Steiner, Executive Director
of UNEP.
The election of officials followed. Idunn Eidheim (Norway)
and Dr. Majid Shafie-Pour (Iran) were elected Co-Chairs. Dr.
Peter Denton (Major Groups and Stakeholders) was elected
Rapporteur.
Background
Reference was made to the Rio+20 outcome document,
earlier Governing Council decisions, and specifically to UNEA
Resolutions 4 and 10.
The Secretariat presented the recommendations of the
independent evaluation of GEO-5 which stated the need to:
“(1) facilitate stakeholder engagement; (2) enhance capacity
building; (3) increase the use of grey literature and indigenous
knowledge; (4) promote relevance at all scales; (5) increase
developing country participation; (6) facilitate access to
information; (7) use results based management and evidence
for evaluations; and (8) improve financial planning and funding.”
Participants at the IGMS noted the findings of the evaluation
and expressed the need to facilitate broader participation
by major groups and stakeholders, in particular from the
private sector and NGOs and to increase outreach to target
audiences. The analysis should draw on diverse knowledge
systems, including by using accepted guidelines for the
use of peer reviewed scientific literature, grey literature,
data and indigenous and local knowledge. A clear process
and organizational structure is needed to ensure credibility,
legitimacy and relevance. The assessment should build on
and be consistent with previous GEOs, as well as the work of
other relevant intergovernmental organizations and processes
including such as MEAs, in order to maintain its branding and
role in keeping the environmental situation under review.
Under Agenda Item Four, the meeting participants discussed
options and timing for GEO-6.
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Structure for the content of GEO-6
Participants at the IGMS supported that GEO-6 would be an
integrated environmental assessment, using the Drivers –
Pressures – State – Impacts – Response (DPSIR) approach
in the GEO conceptual framework. The Report will build on
regional assessments and include an inter-governmentally
negotiated Summary for Policymakers. The analysis will aim
at presenting findings and delivering products to targeted
audiences among decision makers, across the public and
private sectors at global to local levels.
GEO-6 will reflect three broad, analytical components.
Global Environment: State and Trends
The first component will include an analysis of the
environmental state and trends for air, biota, land and water
and their multiple contributions to environment and human
well-being. This will be achieved through an analysis of
interactions with cross-cutting issues such as climate change;
environmental disasters; food; energy; human health; economic
development; resource use; chemicals and waste; and culture
and society, and relevant policies.
Environmental Policies, Goals and Objectives: A Review of
Policy Responses and Options
The second component will provide a policy analysis of the
links between the state and trends in the environment and
global and regional environmental goals and objectives,
including those reflected in national policy responses, and an
assessment of progress towards them.
Global Environment Outlook
The third component will be comprised of an integrated
analysis of megatrends and environmental change, and refer
to the outputs of modeling, scenarios and regional outlooks.
The analysis will take into account the Global Sustainable
Development Report and provide support to the environmental
components of the post-2015 agenda.
Timing of GEO-6
Participants expressed broad support for the following
delivery dates: GEO-6 regional assessments to be delivered
by early 2016 and the complete GEO-6 including its Summary
for Policymakers to be delivered not later than 2018, at an
appropriate event to be determined in consultation between
UNEP and governments. Regional assessments will be
undertaken during 2015. The Executive Director of UNEP will
report on progress to UNEA 2 in 2016.
Process and operational structure of GEO-6
Participants also voiced support for the establishment of
two advisory bodies: the High-level Intergovernmental and
Stakeholder Advisory Group (HLG) and the Scientific Advisory
Panel (SAP). There will also be an Assessment Methodologies,
Data and Information Working Group. The HLG will include five
representatives from each UN region, plus five representatives
from the Major Groups and Stakeholders. The SAP will be
comprised of three representatives from each UNEP region,

plus up to six global experts. The Assessment Methodologies,
Data and Information Working Group will be comprised of three
representatives from each UNEP region, plus up to six global
experts. Participants expressed a wish to include individuals
with indigenous and local knowledge.
Other GEO-6 roles would include: Coordinating Lead Authors
(CLAs); Lead Authors; up to 20 GEO-6 Fellows; Global Experts;
Regional Experts; Community of Practice Moderators; Review
Editors; and Reviewers.
The participants discussed the terms of reference for the
operational structure as set out in the Annex 1.
Based on practice from earlier GEOs and other international
scientific assessments, the CLAs will provide technical
summaries of the GEO 6 and preparing the negotiating drafts
of the Summary for Policymakers in close collaboration
with and under the leadership of the HLG, ensuring that the
technical aspects of GEO-6 are reflected in the draft. The SPM
would be negotiated at a dedicated intergovernmental and
stakeholder meeting.
It was noted that UNEP Live will be used by the Secretariat
to enhance capacity development and to support GEO-6 by
providing the platform for the GEO-6 Communities of Practice
and the Nominations Portal. UNEP Live will also support the
global and regional analyses through relevant data collection
related to inter alia UNSEEA and indicator development;
encouraging sharing and access to national data and
information; linking to peer-reviewed literature from various
language domains; providing access to indigenous and local
knowledge and information drawn from attributable, public
sources. Information should also be provided on the benefits of
UNEP Live for countries; the roles of MEAs in UNEP Live and on
the UNEP Live programme of work.
Support was given for the GEO-6 to use Communities of
Practice to encourage sharing of knowledge amongst the
various groups, increase stakeholder engagement and
support capacity development. CoPs will be established for
the major areas of GEO-6 and regional assessments. Capacity
development would be supported through the fellowship
programme, the implementation of national reporting systems,
along with participation in regional environmental information
networks and regional assessments.

Relevant MEAs, international organizations and scientific
institutions will be invited to actively contribute to the GEO-6
process.
Support was given for the multi -stage peer review, based
on the following principles. First the best possible scientific
and technical advice should be included to ensure that the
assessment represents the latest scientific, technical and
socioeconomic findings and is as comprehensive as possible.
Second, a broad circulation process ensuring representation
of experts not involved in the preparation of the parts they
are reviewing, with particular emphasis on involving as many
experts from developing countries as possible. Third, the peerreview by governments will include both technical and policy
aspects with due respect to the independence of the reviewers.
Finally, the multi -stage review process to be balanced, open
and transparent. Conflicts of interest will be identified through a
process based on those used by IPBES and IPCC.
Nomination process
Participants emphasized the need for an open and transparent
nomination process for all the GEO-6 roles, using the
GEO-6 Nominations Portal in UNEP Live. The experts will
be nominated using the criteria outlined in Annex II, and
be selected by UNEP in a transparent manner with due
consideration of the need to ensure geographic, disciplinary
and gender balance. The nomination period will run until
January 31, 2015. The selection process will be completed
by the end of February 28, 2015. Late nominations will be
accepted under mitigating circumstances. The selected
experts and nominees for the advisory bodies will be sent to
governments for review. The list of selected experts will be
published on-line.
Governmental representatives for the HLG must be nominated
by their respective governments and will act in this capacity.
The selection process for the stakeholder representatives will
be overseen by the UNEP Major Groups and Stakeholders
Branch. The selection procedure for the HLG will be determined
within the UN regional groups.
The nomination process will be initiated by a letter from the
Secretariat to be sent to governments and Major Groups and
Stakeholders. This correspondence will be in the relevant UN
language and append details of the GEO-6 processes, including
remuneration of experts and a GEO-6 timetable.
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Acronyms and Abbreviations
AaaS
ABNJ
ADB
AEM
AIDS
AGGI
ALRTI
AMAP
AMCEN
AMD
AOC
ASEAN
ASGM
BACT
BaP
BAT
BAU
BC
BECCS
BEV
CA
CaCO3
CAP
CAS
CBMIS
CBD
CBMIS
CBO
CCAC
CCAK
CCAMLR
CCB
CCE
CCFSC
CCP
CFC
CCS
CD
CDC
CEC

CEDS
CENESTA
CFC-11
CH4
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Analytics as a Service
areas beyond national jurisdiction
Asian Development Bank
Agri-environment measures
Acquired Immune Deficiency Syndrome
Annual Greenhouse Gas Index
acute lower respiratory infections
Arctic Monitoring and Assessment
Programme
African Ministerial Conference on the
Environment
acid mine drainage
Areas of Concern
Association of Southeast Asian Nations
artisanal and small scale gold mining
best available control technology
benzo[a]pyrene
best available techniques
business-as-usual
black carbon
Bioenergy with crabon capture and storage
battery electric vehicles
conservation agriculture
calcium carbonate
Common Agricultural Policy (EU)
Chemical Abstract Service
community-based monitoring and
information systems
Convention on Biological Diversity
Community-based monitoring and
information systems
Congressional Budget Office
Climate and Clean Air Coalition for the
Reduction of Short-Lived Climate Pollutants
Clean Cookstoves Association of Kenya
Conservation for the Antarctic Marine Living
Resources
China Construction Bank Corporation
climate change education
Central Committee for Flood and Storm
Control
command and control policies
chlorofluorocarbon
carbon capture and storage
compact disk
Centre for Disease Control and Prevention
(United States)
1) contaminants of emerging concern, or
2) Commission for Environmental
Cooperation (under NAFTA)
Community Emissions Data System
Centre for Sustainable Development and
Environment
trichlorofluoromethane
methane
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CITES

CLRTAP
CLTS
CMM
CMS
CNS
CO
CO2
COMEAP
CONAFOR
COP
COPD
CORSIA
CSDH
CSIRO
CSML
CSO
DaaS
DALY
DDT
DEFRA

DESD
DFO
DIF
DLDD
DPSIR
DRR
DSI
DSF
DWAF
EAP
EBA
EBAFOSA
EC
ECLAC
EDC
EEA
EGA

Convention on International Trade in
Endangered Species of Wild Fauna and
Flora
Convention on Long-range Transboundary
Air Pollution
community-led total sanitation
cutaneous malignant melanoma
Convention on the Conservation of
Migratory Species of Wild Animals
central nervous system
carbon monoxide
carbon dioxide
Committee on the Medical Effects of Air
Pollutants
National Forestry Commission of Mexico
Conference of the Parties
chronic obstructive pulmonary disease
Carbon Offsetting and Reduction Scheme
for International Aviation
Commission on Social Detriments of Health
Commonwealth Scientific and Industrial
Research Organisation (Australia)
Climate Science Model Language
civil society organization
Data as a Service
disability adjusted life year
dichlorodiphenyltrichloro-ethane
Department for Environment, Food and
Rural Affairs (United Kingdom of Great
Britian and Northern Ireland)
UN Decade of Education for Sustainable
Development (UNCCD)
Department of Fisheries and Oceans
(Canada)
Directory Interchanged Format
desertification, land degradation and
drought (UNCCD)
drivers, pressures, state, impacts,
responses
disaster risk reduction
dust storm intensity
desert storm frequency
Department of Water Affairs and Forestry
(South Africa)
Environmental Action Programme (EU)
ecosystem-based adaptation
Ecosystem Based Adaptation for Food
Security Assembly
European Commission
United Nations Economic Commission for
Latin America and the Caribbean
endocrine-disrupting chemicals
European Environment Agency
Environmental Goods Agreement

EIA

EID
EIP
ELD
EML
ENGO
EPA

EPI
ESA
ESD
ESDIS
EU
FAO
FBS
FBSP
FBWP
FIT
FSC
G7
GACC
GAEC
GAP
GAWSiS
GBD
GBR
GBRMPA
GCM
GDI
GDP
GEA
GEF
GEMI
GEO
GEOSS
GESAMP
GGEO
GGW
GHG
GIS
GLADIS
GLASOD

1) Energy Information Administration
(United States of America), or
2) environmental impact assessment
emerging infectious diseases
economic incentive policies
Economics of Land Degradation Initiative
Ecological Metadata Language
Environmental Non-Governmental
Organizations
1) environmental performance assessment,
or
2) Environmental Protection Agency (United
States)
environmental policy integration
1) environmentally sensitive area, or
2) European Space Agency
Education for Sustainable Development
Earth Science Data and Information System
European Union
Food and Agriculture Organization of the
United Nations
food balance sheet (FAO)
Free Basic Sanitation Policy
free basic water policy
feed-in tariff
Forest Stewardship Council
Group of Seven (Canada, France, Germany,
Italy, Japan, United Kingdom, United States)
Global Alliance for Clean Cookstoves
Good Agricultural and Environmental
Conditions (EU)
Global Action Programme on Education for
Sustainable Development
Global Atmospheric Watch Station
Information System
Global Burden of Disease
Great Barrier Reef
Great Barrier Reef Marine Park Authority
1) general circulation model, or
2) Global Climate Model
Gasoline direct injection
gross domestic product
Global Environmental Assessment
Global Environment Facility
UN-Water’s Integrated Monitoring Initiative
Global Environment Outlook
Global Earth Observation System of
Systems
Joint Group of Experts on the Scientific
Aspects of Marine Environmental Protection
Global Gender and Environment Outlook
Great Green Wall (China)
greenhouse gas
geographical information systems
Global Land Degradation Information
System
Global Assessment of Human-Induced Soil
Degradation

GLOBE
GLRI
GM
GMACC
GMO
GMSL
GNH
GPA

GRI
GSP
GtCO2
GTP
GW
GWG
GWP
ha
HALE
HCFC
HEI
HFC
Hg
HIV
HLPF
HS
IAEG

IAM
IAS
ICAO
ICCA
ICCT
ICMM
ICP
ICPDR
ICS
ICT
IDMC
IDP’s
IEA
IFAW
IFPRI
IGRAC
IIED
IJC
IK

Global Learning and Observation to Benefit
the Environment
Great Lakes Restoration Initiative
genetically modified
Global Military Advisory Council on Climate
Change
genetically modified organism
Global Mean Sea Level
Gross National Happiness
Global Program of Action for the Protection
of the Marine Environment from Landbased Activities
Global Reporting Initiative
Generalized Scheme of Preferences
gigatonne of carbon dioxide
Global Temperature Potential
gigawatt
Global Working Group
1) Global Water Partnership, or
2) global warming potential
hectares
health adjusted life expectancy
hydrochlorofluorocarbon
Health Effects Institute
hydrofluorocarbon
mercury
human immunodeficiency virus
High-level Political Forum on Sustainable
Development
Harmonized System
1) Inter-agency and Expert Group, or
2) Internationally Agreed Environmental
Goals
integrated assessment model
invasive alien species
International Civil Aviation Organization
indigenous and community- conserved
areas
International Council on Clean
Transportation
International Council of Mining and Metals
International Cooperative Program
International Commission for the Protection
of the Danube River
improved cookstove
information and communication technology
Internal Displacement Monitoring Centre
internally displaced people
1) International Energy Agency, or
2) integrated environmental assessment
International Fund for Animal Welfare
International Food Policy Research Institute
International Groundwater Resource
Assessment Centre
International Institute for Environment and
Development
International Joint Commission
indigenous knowledge
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ILBM
ILO
IMO
INBO
INDC
INTERPOL
IPLC
IPAT
IPBES
IPCC
IRDA
ISA
ISO
ITF
ITPS
ITQ
IUCN
IUU
IWRM
JMP
JRC
LA
LAC
LAER
LANCE
LCT
LDN
LMO
LMMA
LPG
LPI
LSF
LTEMP
MAP
MARPOL
MCA
MDG
MEA
MEB
MPA
MRV
MSY
MTFR
MUDP
MUFPP

672

Integrated Lake Basin Management
International Labour Organization
International Maritime Organization
International Network of Basin
Organizations
Intended Nationally Determined
Contribution
International Criminal Police Organization
Indigenous Peoples and Local Communities
Impact = Population x Affluence x
Technology
Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services
Intergovernmental Panel on Climate Change
Iksandar Regional Development Authority
International Seabed Authority
International Organization for
Standardization
International Transport Forum
Intergovernmental Technical Panel on Soils
Individual Transferable Quota
International Union for the Conservation of
Nature and Natural Resources
illegal, unreported and unregulated fishing
integrated water resources management
Joint Monitoring Programme for Water
Supply and Sanitation of WHO/UNICEF
Joint Research Centre (European
Commission)
local authorities
Latin America and the Caribbean
lowest achievable emission rate
Land, Atmosphere near real-time Capability
for Earth Observing System
low carbon technology
Land Degradation Neutrality (UNCCD)
living modified organism
Locally Managed Marine Areas
liquefied petroleum gas
Living Planet Index
large-scale fisheries
Glen Canyon Dam Long-term Experimental
and Management Plan
Mediterranean Action Plan for the Barcelona
Convention
International Convention for the Prevention
of Pollution from Ships
Minerals Council of Australia
Millennium Development Goal
1) Multilateral Environmental Agreement, or
2) Millennium Ecosystem Assessment
multiple evidence base
marine protected area
measurement, reporting, and verification
maximizing sustainable yield
maximum technologically feasible reduction
Environmental Technology Development
and Demonstration Program (Denmark)
Milan Urban Food Policy Pact
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N 20
NAAQS
NAP
NASA
NAZCA
NBS
NBSAP
NcML
NCP
NCSDs
NDC
NDVI
NEPA
NFCP
NGO
NH3
NIP
NMVOC
NO2
NOAA
NOWPAP

NOx
NPP
NSPS
NT
O3
OC
OCP
ODA
ODS
OECD
OSCAR
OSPAR
PA
PACC
PAME
PAH
PAR
PAWS
Pb
PBDE
PBT
PCB
PCFV
PCN

nitrous oxide
National Ambient Air Quality Standards
(United States)
National Adaptation Plan
National Aeronautics Space Administration
(United States)
Non-State Actor Zone for Climate Action
Nature-based solutions
National Biodiversity Strategies and Action
Plans
netCDF Markup Language
nature’s contribution to people
National Councils for Sustainable
Development
nationally determined contribution
Normalized Difference Vegetation Index
National Environment Policy Act (United
States)
Natural Forest Conservation Program
(China)
non-governmental organization
ammonia
National Implementation Plan
non-methane volatile organic compounds
nitrogen dioxide
National Oceanic and Atmospheric
Administration (United States)
Action Plan for the Protection, Management
and Development of the Marine and Coastal
Development of the Northwest Pacific
Region
nitrogen oxides
net primary productivity
New Source Performance Standards
no-tillage
ozone
organic carbon
organochlorine pesticides
official development assistance
ozone-depleting substance
Organisation for Economic Co-operation
and Development
Observing Systems Capability Analysis and
Review
Convention for the Protection of the Marine
Environment of the North-East Atlantic
protected area
Pacific Adaptation to Climate Change
protected area management effectiveness
polycyclic aromatic hydrocarbons
protect, accommodate and retreat
Protection of Asian Wildlife Species
lead
polybrominated diphenyl ethers
persistent, bioaccumulative toxic chemicals
Polychlorinated biphenyls
Partnership for Clean Fuel and Vehicles
Polychlorinated napthalenes

PEER
PES
PFAS
PFC
PFI
PHE
PM
PM10
PM2.5
POPs
PoWPA
PPP
PPSR
PRTR
R&D
RACT
RBFM
RBG
RBM
RBO
RCP
RD&D
REACH
REC
REDD
RES
RFMO
RLI
ROD
RPS
SaaS
SADC
SAICM
SBI
SBSTTA
SCBD
SDG
SDGIO
SDMX
SDS
SDS-WAS
SEA
SEEA
SensorML
SFA

Publishing and the Ecology of European
Research
payment for ecosystem services
per- and polyfluoroakyl substances
prefluorinated chemicals
port fuel injection
phenanthrene
particulate matter
particulate matter with a diameter of 10
micrometres (0.01) millimetre) or less
particulate matter with a diameter of 2.5
micrometres (0.0025 millimetre) or less
persistent organic pollutants
Programme of Work on Protected Areas
1) purchasing power parity or,
2) public private partnership
Public Participation in Scientific Research
Pollutant Release and Transfer Registers
research and development
Reasonably Available Control Technology
rights-based fisheries management
Royal Botanic Garden, Kew
resilience-based management
River Basin Organizations
Representative Concentration Pathways
research, development and demonstration
Registration, Evaluation, Authorisation and
Restriction of Chemical (EU)
renewable energy credits
Reducing Emissions from Deforestation
and Forest Degradation
renewable energy systems
regional fisheries management
organizations
Red List Index
Record of Decision
renewable portfolio standard
Software as a Service
Southern African Development Community
Strategic Approach to International
Chemicals Management
Subsidiary Body for Implementation
Subsidiary Body on Scientific, Technical and
Technological Advice
Secretariat of the Convention on Biological
Diversity
Sustainable Development Goal
Sustainable Development Goals Interface
Ontology
Statistical Data and Metadata Exchange
sand and dust storms
Sand and Dust Storm Warning Advisory and
Assessment System
strategic environmental assessment
System of Environmental-Economic
Accounting
Sensor Model Language
State Forestry Administration (China)

SFM
SGSV
SIA
SIDS
SLCP
SLM
SO2
SPC
SPREP
SSA
SSF
SSP
SST
TAC
TCDD
TEEB
TEK
TK
TNRSF
TOAR
TSD
TURF
TWAP
U5MR
UK
UN
UNCCD
UNCDF
UNCLOS
UNCSD
UNCTAD
UNDP
UNDRIP
UNECE
UNECLAC
UNEP
UNEP-DHI
UN-GGIM
UNEP-UNECE
UNEP-WCMC
UNESCAP

sustainable forest management
Svalbard Global Seed Vault
Sustainability Impact Assessment
small island developing states
short-lived climate pollutant
sustainable land management
sulphur dioxide
1) Secretariat of the Pacific Community, or
2) South Pacific Community
Secretariat of the Pacific Regional
Environment Programme
Sub-Saharan Africa
small-scale fisheries
Shared Socio-economic Pathway
sea surface temperature
total allowable catch
Tetra-chlorodibenzo-dioxin
The Economics of Ecosystems and
Biodiversity
traditional ecological knowledge
traditional knowledge
Three Northern Regions Shelter Forest
(China)
Tropospheric O3 Assessment Report
Trade and Sustainable Development
Territorial Use Rights for Fishing
Transboundary Waters Assessment
Programme
under-five mortality rate
United Kingdom
United Nations
United Nations Convention to Combat
Desertification
United Nations Capital Development Fund
United Nations Convention on the Law of
the Sea
United Nations Commission on Sustainable
Development
United Nations Conference on Trade and
Development
United Nations Development Programme
United Nations Declaration on the Rights of
Indigenous People
United Nations Economic Commission for
Europe
United Nations Economic Commission for
Latin America and the Caribbean
United Nations Environment Programme
United Nations Environment Programme Institute for Water and Environment
United Nations Committee of Experts on
Global Geospatial Information Management
United Nations Environment Programme –
Economic Commission for Europe
United Nations Environment Programme –
World Conservation Monitoring Centre
United Nations Economic and Social
Commission for Asia and the Pacific
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UNESCO
UNFCCC
UNFPA
UNGA
UNHCR
UNICEF
UNIDO
UNISDR
UNODC
UNSCN
UNSDSN
US EPA
USA
USAID
UV
VGGT

674

United Nations Educational, Scientific and
Cultural Organization
United Nations Framework Convention on
Climate Change
United Nations Population Fund
United Nations General Assembly
United Nations High Commissioner for
Refugees
United Nations International Children’s
Emergency Fund
United Nations Industrial Development
Organization
United Nations Office for Disaster Risk
Reduction
UN Office on Drugs and Crime
United Nations System Standing Committee
on Nutrition
United Nations Sustainable Development
Solutions Network
United States Environmental Protection
Agency
United States of America
United States Agency for International
Development
ultraviolet
FAO Voluntary Guidelines on the
Responsible Governance of Tenure
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VME
VOC
VWE
WAD
WASH
WAVES
WBCSD
WDPA
WEF
WFD
WfW
WHC
WHO
WIPO
WMO
WOCAT
WRI
WTO
WWAP
WWF
WWF-SA
ZSL

vulnerable marine ecosystems
volatile organic compounds
vulnerable marine ecosystems
World Atlas of Desertification
water, sanitation and hygiene
Wealth Accounting and the Valuation of
Ecosystem Services
World Business Council for Sustainable
Development
World Database on Protected Areas
World Economic Forum
Waste Framework Directive of the EU
Working for Water programme
World Heritage Convention
World Health Organization
World Intellectual Property Organization
World Meteorological Organization
World Overview of Conservation
Approaches and Technologies
World Resources Institute
World Trade Organization
World Water Assessment Programme
World Wide Fund for Nature
World Wide Fund for Nature, South Africa
Zoological Society of London

Contributors
GEO-6 Author teams
Co- chairs: Paul Ekins [University College London, United
Kingdom of Great Britian and Northern Ireland]; Joyeeta Gupta
[University of Amsterdam, The Netherlands].
Vice- chairs: Jane Bemigisha [ESIPPS International Ltd,
Uganda]; Kejun Jiang [Energy Research Institute, China].
Chapter 1 Introduction and Context:
Mark Elder [Institute for Global Environmental Strategies,
Japan]; Christian Loewe [German Environment Agency,
Germany].
Chapter 2 Drivers of Environmental Change:
Tariq Banuri [University of Utah, United States of America];
Matthew Kosko (GEO Fellow) [University of Utah, United States
of America]; Diego Martino [AAE Asesoramiento Ambiental
Estratégico and ORT University, Uruguay]; Indu K. Murthy
[Indian Institute of Science, India]; Jacob Park [Green Mountain
College, United States of America]; Fernando Filgueira Prates
[Centro de Informaciones y Estudios del Uruguay (CIESU),
Uruguay]; Maria Jesus Iraola Trambauer (GEO Fellow)
[University College London (UCL), United Kingdom of Great
Britian and Northern Ireland]; Dimitri Alexis Zenghelis [London
School of Economics, United Kingdom of Great Britian and
Northern Ireland].
Chapter 3 The State of Our Data and Knowledge:
Graeme Clark [University of New South Wales, Australia];
Florence Mayocyoc-Daguitan [Tebtebba (Indigenous Peoples’
International Centre for Policy Research and Education),
Philippines]; James Donovan [ADEC Innovations, United
Kingdom of Great Britian and Northern Ireland]; Pali Lehohla
[Pan African Institute for Evidence, South Africa]; Sheryl Joy
Anne S. Gutierrez [ADEC Innovations, Philippines]; Charles
Mwangi [GLOBE ProgramKenya]; Amit R. Patel (GEO Fellow)
[Planned Systems International Inc., United States of America];
Joni Seager [Bentley University, United States of America];
William Sonntag [The Group on Earth Observation Secretariat,
United States of America]; Michelle Tan [ADEC Innovations,
Kenya].
Chapter 4 Cross-cutting Issues:
Babatunde Joseph Abiodun [University of Cape Town, South
Africa]; Giovanna Armiento [ENEA - Italian National Agency
for New Technologies, Energy and Sustainable Economic
Development, Italy]; Rob Bailey [Chatham House, The Royal
Institute of International Affairs, United Kingdom of Great
Britian and Northern Ireland]; Rajasekhar Balasubramanian
[National University of Singapore, Singapore]; Ricardo Barra
[University of Concepcion, Chile]; Kathryn Jennifer Bowen
[Australian National University, Australia]; John Crump [GRIDArendal, Norway]; Irene Dankelman [Radboud University,
Netherlands]; Kari De Pryck (GEO Fellow) [SciencesPo, France];
Riyanti Djalante [United Nations University – Institute for
the Advanced Study of Sustainability, Japan]; Monica Dutta

[The Energy and Resources Institute (TERI), India]; Francois
Gemenne [The Hugo Observatory, Université de Liège,
Belgium]; Linda Godfrey [Council for Scientific and Industrial
Research (CSIR), South Africa]; James Grellier [University of
Exeter, United Kingdom of Great Britian and Northern Ireland];
Maha Halalsheh [University of Jordan, Jordan]; Fintan Hurley
[Institute of Occupational Medicine, United Kingdom of Great
Britian and Northern Ireland]; Richard King [Chatham House,
The Royal Institute of International Affairs, United Kingdom
of Great Britian and Northern Ireland]; Andrei P. Kirilenko
[University of Florida, United States of America]; Peter Lemke
[Alfred-Wegener-Institut, Germany]; Daniela Liggett [University
of Canterbury, New Zealand]; Robyn M. Lucas [National Centre
for Epidemiology and Population Health, The Australian
National University, Australia]; Oswaldo Lucon [Sao Paulo
State Environment Secretariat, Brazil]; Katrina Lyne (GEO
Fellow) [James Cook University, Australia]; Diego Martino [AAE
Asesoramiento Ambiental Estratégico and ORT University,
Uruguay]; Ritu Mathur [The Energy and Resources Institute
(TERI), India]; Shanna N. McClain [Environmental Law Institute,
United States of America]; Catherine P. McMullen, Stockholm
Environment Institute -Asia Centre, Thailand]; Emma Gaalaas
Mullaney [Bucknell University, United States of America]; Unai
Pascual [Ikerbasque, the Basque Foundation for Science,
Spain]; Leisa N. Perch [SAEDI Consulting, Trinidad and Tobago];
Marco Rieckmann [University of Vechta, Germany]; Fülöp
Sándor [National University of Public Services, Hungary];
Atilio Savino [ARS, Argentina]; Heinz Schandl [Commonwealth
Scientific and Industrial Research Organisation (CSIRO),
Australia]; Joeri Scholtens [University of Amsterdam,
Netherlands]; Patricia Nayna Schwerdtle (GEO Fellow) [Monash
University, Australia]; Joni Seager [Bentley University, United
States of America]; Lei Shi [Tsinghua University, China]; Frank
Thomalla [Stockholm Environment Institute - Asia Centre,
Thailand]; Maria Jesus Iraola Trambauer (GEO Fellow)
[University College London (UCL), United Kingdom of Great
Britian and Northern Ireland]; Laura Wellesley [Chatham House,
The Royal Institute of International Affairs, United Kingdom of
Great Britian and Northern Ireland]; Caradee Y. Wright [South
African Medical Research Council, South Africa]; Dan Wu [Sun
Yat-Sen University, China]; Dimitri Alexis Zenghelis [London
School of Economics, United Kingdom of Great Britian and
Northern Ireland]; Caroline Zickgraf [The Hugo Observatory,
Université de Liège, Belgium].
Chapter 5 State of the Global Environment: Air:
Babatunde Joseph Abiodun [University of Cape Town, South
Africa]; Kathryn Jennifer Bowen [Australian National University,
Australia]; Serena H. Chung [U.S. Environmental Protection
Agency, United States of America]; Phillip Dickerson [U.S.
Environmental Protection Agency, United States of America];
Riyanti Djalante [United Nations University – Institute for
the Advanced Study of Sustainability, Japan]; Cristina de B.
B. Guerreiro [Norwegian Institute for Air Research – NILU,
Portugal]; Chenmin He (GEO Fellow) [Peking University, China];
Fintan Hurley [Institute of Occupational Medicine, United
Kingdom of Great Britian and Northern Ireland]; Terry Keating
[U.S. Environmental Protection Agency, United States of
America]; Andrei P. Kirilenko [University of Florida, United States
of America]; Robyn M. Lucas [National Centre for Epidemiology

The GEO-6 Process

675

and Population Health, The Australian National University,
Australia]; John Muthama Nzioka [University of Nairobi, Kenya];
Stefan Reis [Centre for Ecology and Hydrology, United Kingdom
of Great Britian and Northern Ireland]; Caradee Y. Wright [South
African Medical Research Council, South Africa].
Chapter 6 Biodiversity:
Rob Bailey [Chatham House, The Royal Institute of International
Affairs, United Kingdom of Great Britian and Northern Ireland];
Colin Butler [University of Canberra, Australia]; Irene Dankelman
[Radboud University]; Jonathan Davies [University of British
Columbia, United Kingdom of Great Britian and Northern
Ireland]; Linda Godfrey [Council for Scientific and Industrial
Research (CSIR), South Africa]; Jeremy Hills [The University
of the South Pacific, United Kingdom of Great Britian and
Northern Ireland]; Andrei P. Kirilenko [University of Florida,
United States of America]; Daniela Liggett [University of
Canterbury, New Zealand]; Louise McRae [Institute of Zoology,
Zoological Society of London, United Kingdom of Great Britian
and Northern Ireland]; Gavin Mudd [RMIT University, Australia];
Dolors Armenteras Pascual [Universidad Nacional de Colombia,
Colombia]; Joni Seager [Bentley University, United States
of America]; Peter Stoett [University of Ontario Institute of
Technology, Canada]; Carol Zastavniouk (GEO Fellow) [Golder
Associates, Canada]; Caroline Zickgraf [The Hugo Observatory,
Université de Liège, Belgium].
Chapter 7 Oceans and Coasts:
AlAnoud Alkhatlan (GEO Fellow) [Arabian Gulf University,
Bahrain]; Elaine Baker [GRID-Arendal at the University of Sydney,
Australia]; James Grellier [University of Exeter, United Kingdom
of Great Britian and Northern Ireland]; Peter Harris [GRIDArendal, Norway]; Adelina Mensah [Institute for Environment
and Sanitation Studies - University of Ghana, Ghana]; Jake
Rice [Department of Fisheries and Oceans Canada – Emeritus,
Canada].
Chapter 8 Land and Soil:
Nicolai Dronin [Moscow State University, Russian Federation];
Andrés Guhl [Universidad de los Andes, Colombia]; Gensuo
Jia [Chinese Academy of Sciences, China]; Javier Naupari
[Universidad Nacional Agraria La Molina, Peru]; Darshini
Ravindranath (GEO Fellow) [University College London (UCL),
United Kingdom of Great Britian and Northern Ireland]; Hung
Vo (GEO Fellow) [Harvard Graduate School of Design, United
States of America]; Ying Wang (GEO Fellow) [Tongji University,
China].
Chapter 9 Freshwater:
Erica Gaddis [Utah Department of Environmental Quality, United
States of America]; Anna Maria Grobicki [Food and Agriculture
Organization, Italy]; Rowena Hay [Umvoto, South Africa]; Gavin
Mudd [RMIT University, Australia]; Walter Rast [Meadows
Center for Water and Environment -Texas State University,
United States of America]; Jaee Sanjay Nikam [Arizona State
University, United States of America]; Beatriz Rodríguez-Labajos
(GEO Fellow) [Universitat Autònoma de Barcelona, Spain]; Ying
Wang [Tongji University, China].

676

The Sixth Global Environment Outlook

Chapter 10 Approach to Assessment of Policy Effectiveness:
Klaus Jacob [Freie Universität Berlin, Germany]; Peter King
[Institute for Global Environmental Strategies, Thailand]; Diana
Mangalagiu [University of Oxford and Neoma Business School,
United Kingdom of Great Britian and Northern Ireland]; Beatriz
Rodríguez-Labajos (GEO Fellow) [Universitat Autònoma de
Barcelona, Spain].
Chapter 11 Policy Theory and Practice:
Pedro Fidelman [Centre for Policy Futures, The University of
Queensland, Australia]; Leandra Regina Gonçalves [University
of Campinas/Center for Environmental Studies and Research
(NEPAM), Portugal]; Chenmin He (GEO Fellow) [Peking
University, China]; James Hollway [Graduate Institute of
International and Development Studies, Switzerland]; Klaus
Jacob [Freie Universität Berlin, Germany]; Peter King [Institute
for Global Environmental Strategies, Thailand]; Sebastian
Sewerin [Swiss Federal Institute of Technology Zurich (ETH
Zurich), Switzerland].
Chapter 12 Overview of Air Policy Instruments:
Frederick Ato Armah [University of Cape Coast, Ghana]; Kari
De Pryck (GEO Fellow) [SciencesPo, France]; Phillip Dickerson
[U.S. Environmental Protection Agency, United States of
America]; Cristina de B. B. Guerreiro [Norwegian Institute for Air
Research – NILU, Norway]; Terry Keating [U.S. Environmental
Protection Agency, United States of America]; Peter King
[Institute for Global Environmental Strategies, Thailand];
Oswaldo Lucon [Sao Paulo State Environment Secretariat,
Brazil]; Asami Miyazaki [Kumamoto Gakuen University, Japan];
Amit R. Patel (GEO Fellow) [Planned Systems International
Inc., United States of America]; Stefan Reis [Centre for Ecology
and Hydrology, United Kingdom of Great Britian and Northern
Ireland].
Chapter 13 Biodiversity Policy:
Irene Dankelman [Radboud University, Netherlands]; Jonathan
Davies [University of British Columbia, United Kingdom of
Great Britian and Northern Ireland]; Leandra Regina Gonçalves
[University of Campinas/Center for Environmental Studies and
Research (NEPAM), Portugal]; Souhir Hammami (GEO Fellow)
[Freie Universität Berlin, Germany]; Jeremy Hills [The University
of the South Pacific, Fiji]; Diana Mangalagiu [University of
Oxford and Neoma Business School, United Kingdom of
Great Britian and Northern Ireland]; Louise McRae [Institute
of Zoology, Zoological Society of London, United Kingdom
of Great Britian and Northern Ireland]; Nibedita Mukherjee
[University of Cambridge, United Kingdom of Great Britian and
Northern Ireland]; Dolors Armenteras Pascual [Universidad
Nacional de Colombia, Colombia]; Peter Stoett [University of
Ontario Institute of Technology, Canada]; Caradee Y. Wright
[South African Medical Research Council, South Africa]; Carol
Zastavniouk (GEO Fellow) [Golder Associates, Canada].
Chapter 14 Oceans and Coastal Policy:
AlAnoud Alkhatlan (GEO Fellow) [Arabian Gulf University,
Bahrain]; Elaine Baker [GRID-Arendal at the University of Sydney,
Australia]; Pedro Fidelman [Centre for Policy Futures, The
University of Queensland, Australia]; Leandra Regina Gonçalves

[University of Campinas/Center for Environmental Studies
and Research (NEPAM), Portugal]; Peter Harris [GRID-Arendal,
Norway]; James Hollway [Graduate Institute of International
and Development Studies, Switzerland]; Rakhyun E. Kim
[Utrecht University, Netherlands]; Diana Mangalagiu [University
of Oxford and Neoma Business School, United Kingdom of
Great Britian and Northern Ireland]; Jake Rice [Department of
Fisheries and Oceans Canada – Emeritus, Canada].
Chapter 15 Land and Soil Policy:
Katharina Helming [Leibniz Centre for Agricultural Landscape
Reseaerch (ZALF), Germany]; Klaus Jacob [Freie Universität
Berlin, Germany]; Peter King [Institute for Global Environmental
Strategies, Thailand]; Diana Mangalagiu [University of Oxford
and Neoma Business School, United Kingdom of Great Britian
and Northern Ireland]; Andrew Onwuemele [Nigerian Institute
of Social and Economic Research (NISER), Nigeria]; Darshini
Ravindranath (GEO Fellow) [University College London (UCL),
United Kingdom of Great Britian and Northern Ireland]; Hung
Vo (GEO Fellow) [Harvard Graduate School of Design, United
States of America]; Leila Zamani (GEO Fellow) [Department of
Environment Islamic Republic of Iran, Iran (Islamic Republic
of)]; Pandi Zdruli [Mediterranean Agronomic Institute of Bari
(CIHEAM), Italy].
Chapter 16 Freshwater Policy:
Erica Gaddis [Utah Department of Environmental Quality, United
States of America]; James Grellier [University of Exeter, United
Kingdom of Great Britian and Northern Ireland]; Anna Maria
Grobicki [Food and Agriculture Organization, Italy]; Rowena
Hay [Umvoto, South Africa]; Peter King [Institute for Global
Environmental Strategies, Thailand]; Naho Mirumachi [King’s
College London, United Kingdom of Great Britian and Northern
Ireland]; Gavin Mudd [RMIT University, Australia]; Farhad
Mukhtarov [International Institute of Social Studies, Erasmus
University Rotterdam, Netherlands]; Jaee Sanjay Nikam
[Arizona State University, United States of America]; Walter
Rast [Meadows Center for Water and Environment -Texas State
University, United States of America]; Beatriz Rodríguez-Labajos
(GEO Fellow) [Universitat Autònoma de Barcelona, Spain];
Patricia Nayna Schwerdtle (GEO Fellow) [Monash University,
Australia].
Chapter 17 Systemic Policy Approaches for Cross-cutting
Issues:
Babatunde Joseph Abiodun [University of Cape Town, South
Africa]; Giovanna Armiento [ENEA - Italian National Agency
for New Technologies, Energy and Sustainable Economic
Development, Italy]; Rob Bailey [Chatham House, The Royal
Institute of International Affairs, United Kingdom of Great
Britian and Northern Ireland]; Elaine Baker [GRID-Arendal at
the University of Sydney, Australia]; Kathryn Jennifer Bowen
[Australian National University, Australia];John Crump [GRIDArendal, Norway]; Irene Dankelman [Radboud University,
Netherlands]; Riyanti Djalante [United Nations University –
Institute for the Advanced Study of Sustainability, Japan];
Monica Dutta [The Energy and Resources Institute (TERI),
India]; Fintan Hurley [Institute of Occupational Medicine,
Ireland]; Klaus Jacob [Freie Universität Berlin, Germany];
Rakhyun E. Kim [Utrecht University, Netherlands]; Peter King

[Institute for Global Environmental Strategies, Thailand];
Richard King [Chatham House, The Royal Institute of
International Affairs, United Kingdom of Great Britian and
Northern Ireland]; Andrei P. Kirilenko [University of Florida,
United States of America]; Oswaldo Lucon [Sao Paulo State
Environment Secretariat, Brazil]; Diana Mangalagiu [University
of Oxford and Neoma Business School, United Kingdom
of Great Britian and Northern Ireland]; Diego Martino [AAE
Asesoramiento Ambiental Estratégico and ORT University,
Uruguay]; Ritu Mathur [The Energy and Resources Institute
(TERI), India]; Gavin Mudd [RMIT University, Australia];
Joni Seager [Bentley University, United States of America];
Sebastian Sewerin [Swiss Federal Institute of Technology
Zurich (ETH Zurich), Switzerland]; Tim Stephens [University
of Sydney, Australia]; Patricia Schwerdtle [Monash University,
Australia];Maria Jesus Iraola Trambauer (GEO Fellow)
[University College London (UCL), United Kingdom of Great
Britian and Northern Ireland]; Laura Wellesley [Chatham House,
The Royal Institute of International Affairs, United Kingdom of
Great Britian and Northern Ireland]; Caradee Y. Wright [Medical
Research Council of South Africa, South Africa].
Chapter 18 Conclusions on Policy Effectiveness:
Klaus Jacob [Freie Universität Berlin, Germany]; Peter King
[Institute for Global Environmental Strategies, Thailand]; Diana
Mangalagiu [University of Oxford and Neoma Business School,
United Kingdom of Great Britian and Northern Ireland]; Beatriz
Rodríguez-Labajos (GEO Fellow) [Universitat Autònoma de
Barcelona, Spain].
Chapter 19 Outlooks in GEO-6:
Ghassem R. Asrar [Pacific Northwest National Laboratory’s
(PNNL), United States of America]; Rohan Bhargava (GEO
Fellow) [Utrecht University, Netherlands]; Paul Lucas [PBL
Netherlands Environmental Assessment Agency, Netherlands];
Laura Pereira [Centre for Complex Systems in Transition (CST),
Stellenbosch University, South Africa]; Detlef van Vuuren [PBL
Netherlands Environmental Assessment Agency, Netherlands];
Joost Vervoort [Utrecht University, Netherlands].
Chapter 20 A long-term vision for 2050:
Mark Elder [Institute for Global Environmental Strategies,
Japan]; Fintan Hurley [Institute of Occupational Medicine,
United Kingdom of Great Britian and Northern Ireland]; Paul
Lucas [PBL Netherlands Environmental Assessment Agency,
Netherlands]; Maryam Meftahi (GEO Fellow) [Tehran Provincial
Department of Environment, Iran (Islamic Republic of)]; Detlef
van Vuuren [PBL Netherlands Environmental Assessment
Agency, Netherlands].
Chapter 21 Future developments without targeted policies:
Katherine V. Calvin [Joint Global Change Research Institute,
Pacific Northwest National Laboratory’s (PNNL), United
States of America]; Serena H. Chung [U.S. Environmental
Protection Agency, United States of America]; Mike Harfoot
[World Conservation Monitoring Centre (UNEP-WCMC), United
Kingdom of Great Britian and Northern Ireland]; Steve Hedden
[Frederick S. Pardee Center for International Futures, University
of Denver, United States of America]; Barry B. Hughes

The GEO-6 Process

677

[Frederick S. Pardee Center for International Futures, University
of Denver, United States of America]; Fintan Hurley [Institute
of Occupational Medicine, United Kingdom of Great Britian
and Northern Ireland]; Alexandre C. Köberle [Universidade
Federal do Rio de Janeiro, Brazil]; Paul Lucas [PBL Netherlands
Environmental Assessment Agency, Netherlands]; Katrina Lyne
(GEO Fellow) [James Cook University, Australia]; Jonathan D.
Moyer [Frederick S. Pardee Center for International Futures,
University of Denver, United States of America]; Detlef van
Vuuren [PBL Netherlands Environmental Assessment Agency,
Netherlands]; Yoshihide Wada [International Institute for
Applied Systems Analysis (IIASA), Austria].
Chapter 22 Pathways Toward Sustainable Development:
Lex Bouwman [PBL Netherlands Environmental Assessment
Agency, Netherlands]; Katherine V. Calvin [Joint Global Change
Research Institute, Pacific Northwest National Laboratory’s
(PNNL), United States of America]; Serena H. Chung [U.S.
Environmental Protection Agency, United States of America];
Mike Harfoot [World Conservation Monitoring Centre (UNEPWCMC), United Kingdom of Great Britian and Northern
Ireland]; Chenmin He (GEO Fellow) [Peking University, China];
Steve Hedden [Frederick S. Pardee Center for International
Futures, University of Denver, United States of America];
Barry B. Hughes [Frederick S. Pardee Center for International
Futures, University of Denver, United States of America];
Fintan Hurley [Institute of Occupational Medicine, United
Kingdom of Great Britian and Northern Ireland]; Alexandre C.
Köberle [Universidade Federal do Rio de Janeiro, Brazil]; Paul
Lucas [PBL Netherlands Environmental Assessment Agency,
Netherlands]; Jonathan D. Moyer [Frederick S. Pardee Center
for International Futures, University of Denver, United States of
America]; Marco Rieckmann [University of Vechta, Germany];
Beatriz Rodríguez-Labajos (GEO Fellow) [Universitat Autònoma
de Barcelona, Spain]; Detlef van Vuuren [PBL Netherlands
Environmental Assessment Agency, Netherlands]; Yoshihide
Wada [International Institute for Applied Systems Analysis
(IIASA), Austria].
Chapter 23 Bottom-up Initiatives and Participatory
Approaches for Outlooks:
Ghassem R. Asrar [Pacific Northwest National Laboratory’s
(PNNL), United States of America]; Rohan Bhargava (GEO
Fellow) [Utrecht University, Netherlands]; Laur Hesse Fisher
[Massachusetts Institute of Technology (MIT), United States
of America]; Angel Hsu [Yale University, United States of
America]; Thomas Malone [Massachusetts Institute of
Technology (MIT), United States of America]; Jeanne Nel [Vrije
Universiteit Amsterdam, Netherlands]; Laura Pereira [Centre for
Complex Systems in Transition (CST), Stellenbosch University,
South Africa]; Odirilwe Selomane [Stockholm Resilience
Centre, Stockholm University, Sweden]; Nadia Sitas [Council
for Scientific and Industrial Research (CSIR), South Africa];
Christopher Trisos [National Socio-Environmental Synthesis
Center (SESYNC), University of Maryland, United States of
America]; Mandy Angèl van den Ende (GEO Fellow) [Utrecht
University, Netherlands]; Joost Vervoort [Utrecht University,
Netherlands]; James Ward [University of South Australia,
Australia]; Amy Weinfurter (GEO Fellow) [Data-Driven
Yale, United States of America]; Yihao Xie
[Yale-NUS College, Singapore]; Yaolin Zhang
[Yale-NUS College, Singapore].
678

The Sixth Global Environment Outlook

Chapter 24 The Way Forward:
Ghassem R. Asrar [Pacific Northwest National Laboratory’s
(PNNL), United States of America]; Kei Gomi [National
Institute for Environmental Studies, Japan]; Steve Hedden
[Frederick S. Pardee Center for International Futures,
University of Denver, United States of America]; Fintan
Hurley [Institute of Occupational Medicine, United Kingdom
of Great Britian and Northern Ireland]; Klaus Jacob [Freie
Universität Berlin, Germany]; Mikiko Kainuma [Institute
for Global Environmental Strategies, Japan]; Peter King
[Institute for Global Environmental Strategies, Thailand];
Diana Mangalagiu [University of Oxford and Neoma Business
School, United Kingdom of Great Britian and Northern Ireland];
Paul Lucas [PBL Netherlands Environmental Assessment
Agency, Netherlands]; Robyn M. Lucas [National Centre for
Epidemiology and Population Health, The Australian National
University, Australia]; Laura Pereira [Centre for Complex
Systems in Transition (CST), Stellenbosch University, South
Africa]; Alexis Rocamora [Institute for Global Environmental
Strategies (IGES), Japan]; Mandy Angèl van den Ende (GEO
Fellow) [Utrecht University, Netherlands]; Detlef van Vuuren
[PBL Netherlands Environmental Assessment Agency,
Netherlands].
Chapter 25 Future Data and Knowledge Needs:
Graeme Clark [University of New South Wales, Australia];
Daniel Cooper [University of Oxford, United Kingdom of Great
Britian and Northern Ireland]; Florence Mayocyoc-Daguitan
[Tebtebba (Indigenous Peoples’ International Centre for Policy
Research and Education), Philippines]; James Donovan [ADEC
Innovations, United Kingdom of Great Britian and Northern
Ireland]; Pali Lehohla [Pan African Institute for Evidence,
South Africa]; Sheryl Joy Anne S. Gutierrez [ADEC Innovations,
Philippines]; Nina Kruglikova [University of Oxford, United
Kingdom of Great Britian and Northern Ireland]; Charles
Mwangi [GLOBE Program, Kenya]; Amit R. Patel (GEO Fellow)
[Planned Systems International Inc., United States of America];
Joni Seager [Bentley University, United States of America];
William Sonntag [The Group on Earth Observation Secretariat,
United States of America]; Michelle Tan [ADEC Innovations,
Kenya].
Fellows:
AlAnoud Alkhatlan [Arabian Gulf University, Bahrain]; Rohan
Bhargava [Utrecht University, Netherlands]; Kari De Pryck
[Sciences Po Paris, France]; Priyanka DeSouza [Massachusetts
Institute of Technology, United States of America]; Souhir
Hammami [Freie Universität Berlin, Germany]; Chenmin He
[Peking University, China]; Matthew D. Kosko [University of
Utah, United States of America]; Katrina Lyne [James Cook
University, Australia]; Maryam Meftahi [Tehran Provincial
Department of Environment, Iran (Islamic Republic of)]; Semie
Memuna [Centre for International Governance Innovation,
Canada]; Emma Gaalaas Mullaney [Bucknell University,
United States of America]; Jaee Sanjay Nikam [Arizona State
University, United States of America]; Amit R. Patel [Planned
Systems International, Inc., United States of America];
Darshini Ravindranath [University College London (UCL),
United Kingdom of Great Britian and Northern Ireland]; Beatriz
Rodríguez-Labajos [Universitat Autònoma de Barcelona, Spain];
Mayar Sabet [CEDARE, Egypt]; Joeri Scholtens [University of

Amsterdam, Netherlands]; Patricia Nayna Schwerdtle [Monash
University, Australia]; Maria Jesus Iraola Trambauer [University
College London (UCL), United Kingdom of Great Britian and
Northern Ireland]; Natalie Unterstell [Brazil]; Mandy Angèl van
den Ende [Utrecht University, Netherlands]; Hung Vo [Harvard
Graduate School of Design, United States of America]; Ying
(Grace) Wang [Tongji University, China]; Amy Weinfurter
[Data-Driven Yale, United States of America]; ChangXia Wu
[Dalhousie University, Canada]; Leila Zamani [Department of
Environment, Iran (Islamic Republic of)]; Carol Zastavniouk
[Golder Associates, Canada].
High-Level Intergovernmental and Stakeholder Advisory
Group:
Nassir S. Al-Amri, [King Abdulaziz University, Saudi Arabia];
Hæge Andenæs [Ministry of Climate and Environment, Norway];
Juan Carlos Arredondo [Secretariat de Medio Ambiente y
Recursos Naturales, Mexico]; Julio Baena (alternate) [Ministry
of the Environment, Brazil]; Sara Baisai Feresu [University of
Zimbabwe, Zimbabwe]; Benon Bibbu Yassin [Ministry of Natural
Resources, Energy and Environment, Malawi]; Simon Birkett
[Clean Air in London, United Kingdom of Great Britian and
Northern Ireland]; Gillian Bowser [Colorado State University,
United States of America]; Joji Carino [Forest Peoples
Programme, England]; Fernando E.L.S. Coimbra [Embassy
of the Federative Republic of Brazil, Brazil]; Pascale Collas
[Environment and Climate Change, Canada]; Marine Collignon
(alternate) [Ministry of Foreign Affairs and International
Development, France]; Victoria de Higa Rodriguez [Ministry of
the Environment and Sustainable Development, Argentina];
Laksmi Dhewanthi [Ministry of Environment and Forestry,
Indonesia]; Noasilalaonomenjahary Ambinintsoa Lucie [Ministry
of Environment Ecology and Forest, Madagascar]; Arturo Flores
Martinez (alternate) [Ministry of Environment and Natural
Resources, Mexico]; Sascha Gabizon [WECF International,
Germany]; Prudence Galega [Ministry of Environment,
Protection of Nature and Sustainable Development, Cameroon];
Edgar Gutiérrez Espeleta [University of Costa Rica , Costa Rica];
Keri Holland (alternate) [U.S. Department of State, United States
of America]; Pascal Valentin Houénou (vice-chair) [Université
Nangui Abrogoua, Côté d’ivoire]; Yi Huang (co-chair) [Peking
University, China]; Mork-Knutsen Ingeborg (alternate) [Ministry
of Climate and Environment, Norway]; Melinda Kimble [United
Nations Foundation, United States of America]; Asdaporn
Krairapanond [Office of Natural Resources and Environmental
Policy and Planning, Thailand]; Yaseen M. Khayyat [Minister
of Environment, Jordan]; Pierluigi Manzione [Ministry of
Environment Land and Sea, Italy]; Veronica Marques (alternate)
[Ministry of the Environment, Brazil]; Jock Martin [European
Environment Agency, Denmark]; John M. Matuszak [U.S.
Department of State, United States of America]; Megan
Meaney [ICLEI – Local Governments for Sustainability, Canada];
Naser Moghaddasi [Department of Environment, Iran (Islamic
Republic of)]; Bedrich Moldan [Charles University, Czech
Republic]; Roger Roberge [Environment and Climate Change,
Canada]; Najib Saab [General Authority for Meteorology and
for Meteorology and Environment Protection, Saudi Arabia];
Mohammed Salahuddin [Ministry of Environment, Forests and
Climate Change, India]; Jurgis Sapijanskas (alternate) [Ministry
for the Ecological and Inclusive Transition of France, France];
Paolo Soprano (co-chair) [The Ministry for Environment, Land
and Sea Protection of Italy, Italy]; Xavier Sticker [Ministry for

the Environment, France]; Sibylle Vermont (vice-chair) [Swiss
Federal Office for the Environment, Switzerland]; Andrea
Vincent (alternate) [University of Costa Rica, Costa Rica]; Terry
Yosie [World Environment Center, United States of America].
Scientific Advisory Panel:
Asma Abahussain [Arabian Gulf University, Bahrain]; John
B.R Agard [The University of the West Indies, Jamaica]; Odeh
Al-Jayyousi [Arabian Gulf University, Bahrain]; Paulo Eduardo
Artaxo Netto [University of São Paolo, Brazil]; Rosina M.
Bierbaum [University of Michigan, United States of America];
Enrico Giovannini [Università di Roma ”Tor Vergata”, Italy];
Sarah Green (co-chair) [Michigan Technological University,
United States of America]; Torkil Jønch Clausen [World Water
Council, France]; Ahmed Khater [National Water Research
Center, Egypt]; Nicholas King (co-chair) [Independent, South
Africa]; Paolo Laj [Institut des Géosciences de l’Environnement,
France]; Byung-Kook Lee [Korea Environment Institute, Republic
of Korea]; Alastair Charles Lewis [University of York, United
Kingdom of Great Britian and Northern Ireland]; Franklyn
Lisk [University of Warwick and HEART, United Kingdom of
Great Britian and Northern Ireland]; Majid Shafiepour Motlagh
[University of Tehran, Iran (Islamic Republic of)]; Carlos Afonso
Nobre [National Institute of S&T for Climate Change, Brazil];
Toral Patel-Weynand [US Forest Service, United States of
America]; Anand Patwardhan [University of Maryland School
of Public Policy, United States of America]; N.H Ravindranath
[Indian Institute of Science, India]; Wendelin Stark [ETH Zurich,
Switzerland]; Danling Tang [Chinese Academy of Sciences,
China]; Maria del Mar Viana Rodriguez (vice-chair) [Spanish
National Research Council, Spain]; Naohiro Yoshida [Tokyo
Institute of Technology, Japan].
Assessment Methodologies, Data and Information Working
Group
Maria Andrzejewska [UNEP/GRID-Warsaw, Poland]; Ousséni
Arouna [Université Nationale des Sciences, Technologies,
Ingénierie et Mathématiques, Bénin]; Sandra De Carlo (co-chair)
[Presidency (Brazil)]; Rosario Gomez, Universidad del Pacifico,
Peru]; Wabi Marcos [Ministère de l’Environnement Chargé de la
Gestion des Changements Climatiques, Bénin]; Reza Maknoon
[Amirkabir University of Technology, Iran (Islamic Republic of)];
Graciela Metternicht [University of New South Wales, Australia];
Thy Nguyen Van [Vietnam Environment Administration,
Viet Nam]; Nicolas Perritaz (co-chair) [Federal Office for the
Environment FOEN, Switzerland]; Qurat ul Ain Ahmad [Global
Change Impact Studies Center, Pakistan]; Mathis Wackernagel
[Global Footprint Network, United States of America]; Fei Wang
[Northwest A&F University, China].
UNEP Extended Team:
Misha Alberizzi; Neville Ash; Jennifer Bailey; Matthew Billot;
Peter Bjornsen; Oli Brown; Alex Caldas; Kilian Christ; Thierry
De Oliveira; Fanny Demassieux; Francesco Gaetani; Tessa
Goverse; Alexander Juras; Thomas Koetz; Pushpam Kumar;
Monika MacDevette; Tomas Marques; Jacqueline McGlade;
Abdelmenam Mohamed; Pascal Peduzzi; Corli Pretorius; Rula
Qalyoubi; Tatiana Terekhova; Frank Turyatunga; Dirk Wagener;
Clarice Wilson; Jinhua Zhang; Laetitia Zobel; Jochem Zoetelief;
Sheeren Zorba.

The GEO-6 Process

679

Reviewers from Other UN Bodies and Partners Requested to
Review:
Maher Amer [PERSGA]; Joseph Appiott [CBD]; Regina Asariotis
[UNCTAD]; Alfonso Ascencio-Herrera [ISA]; Julian Barbière
[UNESCO]; Uwe Barg [FAO]; Stefano Belfiore [WMO]; Maija
Bertule [UNEP-DHI]; Marie Bourrel-McKinnon [ISA]; Edgard
Cabrera [WMO]; Michele Cavinato [UNHCR]; Isabel Chavez
[UNESCO]; Nishikawa Chihiro [UNESCO]; Genevieve Connors
[The World Bank]; Rey Da Silva [UNESCO]; Mario Abel Diaz
Anzueto [IPBES]; Fanny Douvere [UNESCO]; Milen F. Dyoulgerov
[The World Bank]; Paul Egerton [WMO]; Kim Friedman [FAO];
Dirk Glaesser [UNWTO]; Paul Glennie; Sarah Grimes [WMO];
Ulrike Guerin [UNESCO]; Fredrik Haag [IMO]; Valerie Hikey [The
World Bank]; Jan Hladik [UNESCO]; Andrew Hudson [UNDP];
Byonug-Hwa Hwang [The World Bank]; Peter Koefoed Bjørnsen
[UNEP-DHI]; Neno Kukuric [UN-IGRAC]; Juhyun Lee [CBD];
Annukka Lipponen [UNECE]; Gareth James Lloyd [UNEPDHI]; Michael Lodge [ISA]; Warren Lee Long [SPREP]; Robert
Masters [WMO]; Arni Mathiesen [FAO]; Chris McOwen [UNEPWCMC]; Kate Medlicott [WHO]; Stefan Micalle [IMO]; Hassan
Mohammadi [ROPME]; Wahid Mouffadal; Audrey Nepveu
[IFAD]; David Osborn [IAEA]; Sivaji Patra [SACEP]; Manzoor Qadir
[UNU]; Mechtild Rössler [UNESCO]; Vladimir Ryabinin [UNESCO];
Susana Salvador [OSPAR]; Zita Sebesvari [UNU-EHS]; Cameron
Shilton [UNHCR]; Monika Stankiewicz [Helcom]; Christian
Susan [UNIDO]; Peter Wolfgang Swarzenski [IAEA]; Xu Tang
[WMO]; Tumi Tómasson [UNU-FTP]; Brandt Wagner [ILO]; Sara
Walker [WRI]; Marcus Wijnen [The World Bank]; Andrew Wright
[CCAMLR]; Joseph Zelasney [FAO]; Wenjian Zhang [WMO].
External Reviewers2:
Magdi Tawfik Abdelhamid [Egypt]; Mohamed Abdel-Monem
[Egypt]; Ahmed Abdelrehim [Egypt]; Anwar Abdo [Bahrain];
Amani Abdou [Niger]; Maisharou Abdou [Niger]; Abdulkader
Abed [Jordan]; Mohamed Jamil Saleh Anbdulrazzak [Saudi
Arabia]; Ehsan Abedualemer Jassem Abbas [Iraq]; Mohammad
Abido [Syrian Arab Republic]; Tamiru Alemayehu Abiye
[Ethiopia]; Iyad Aburdeineh [State of Palestine]; Khaled Abu-Zeid
[Egypt]; Priscilla Mbarumun Achakpa [Nigeria]; David Acosta
[Colombia]; Mange Ram Adhana [India]; Alphonse Adite [Benin];
Carolina Adler [Chile]; Jean Paul Brice Affana [Cameroon]; John
B.R. Agard [Trinidad and Tobago]; Maxime Agossou [Benin];
Christer Ågren; Qurat ul Ain Ahmad [Pakistan]; Emmanyel
Adegboyega Ajao [Nigeria]; Afif Akel [Jordan]; Hajime Akimoto;
Thabit Zahran Salim Al Abdulsalaam [Oman]; Abdulwali
Al-Aghbari [Syrian Arab Republic]; Mohammad Al Ahmad
[Kuwait]; Amani Abdullah Al-Assaf [Jordan]; Seyed Kazem
Alavipanah [Iran (Islamic Republic of)]; Amr Osama Al-Aziz
[Egypt]; Susan Al Banaa [Iraq]; Khaldoun Al-Bassam [Iraq]; Pedro
Manuel Alcolado-Menendez [Cuba]; Nourah Alenezi [Kuwait];
Meshari Al-Harbi [Kuwait]; Belal Al-Hayek [Syrian Arab Republic];
Suzan Al-Ajjawi [Bahrain]; Lilian Alessa [Canada]; Björn Alfthan
[Canada]; Fatima Alhemyani [United States of America]; Israa
Jassim Mohamed Ali [Iraq]; Thamer Ali [Iraq]; Mohammed
Al-Kalbani [Oman]; Al-Anoud Al-Khatlan [Kuwait]; Mukdad
Al-Khateeb [Iraq]; Hussien Al-Kisswani [Jordan]; Myles Allen
[United Kingdom of Great Britain and Northern Ireland]; Ismail
Almadani [Bahrain]; Mazen Almalkawi [Jordan]; Mouza Al
Mansouri [United Arab Emirates]; Dora Almassy [Hungary];
2 The external reviewers listed include those who reviewed or were invited to review the GEO-6
report.

680

The Sixth Global Environment Outlook

Reem AlMealla [Bahrain]; Khawla Al Muhannadi [Bahrain];
Mubarak Aman Al-Noaimi [Kingdom of Bahrain]; Savas Alpay
[Turkey]; Israa Jasim Al-Rubaye [Iraq]; Khalid Al-Rwis [Saudi
Arabia]; Yaser Al-Sharif [Jordan]; Omran Alshibabi [Syrian Arab
Republic]; Afaf Sayed Ali Al-Shoala [Bahrain]; Wasan Alaa
A-Deen Mahmood Al-Tai’e [Iraq]; Shubar Ebrahim Al-Widae
[Bahrain]; Ibrahim Al Zu’bi [Jordan]; Farshad Amiraslani [Iran
(Islamic Republic of)]; Soudabeh Amiri [Iran (Islamic Republic
of)]; Patila Malua Amosa [Samoa]; Joseph Armathé Amougou
[Cameroon]; Koffi Gautier Amoussou [Benin]; Martin
Andriamahafehiarivo [Madagascar]; Luciano Andriamaro
[Madagascar]; Rivoniony Andrianasolo [Madagascar]; Maria
Andrzejewska [Poland]; Muhammad Rehan Anis [Pakistan];
Marina Antonopoulou [Greece]; Ken Anthony; Lawrence
Anukam [Nigeria]; Chika Aoki-Suzuki [Japan]; Chandani
Appadoo [Mauritius]; Bernadette Arakwiye [United States of
America]; Mojtaba Ardestani [Iran (Islamic Republic of)]; Herto
Dwi Ariesyady [Indonesia]; Maria Teresa Armijosburneo [United
Kingdom and Northern Ireland]; Hyacinth Armstrong-Vaughn
[Barbados]; Luca Arnold [Switzerland]; Ousséni Arouna [Benin];
Awadis Arslan [Syrian Arab Republic]; Gulaiym Ashakeeva
[Kyrgyzstan]; Hamed Assaf [Jordan];Nibal Assaly [Jordan];
Nabegh Ghazal Asswad [Syrian Arab Republic]; Fakher Aukour
[Jordan]; Hassan Awad [Egypt]; Katia Awaujo [United States of
America]; Mouina Badran [Syrian Arab Republic]; Marc Baeta
[Spain]; Festus D. Kibiri Bagoora [Uganda]; Kenneth Bagstad
[United States of America]; Alkiviadis F. Bais [Greece]; Malini
Balakrishnan [India]; Rajasekhar Balasubramanian [Singapore];
Robert Baldwin [United Kingdom of Great Britain and Northern
Ireland]; Bhawna Bali [India]; Samjwal Ratna Bajracharya
[Nepal]; Jamal Ali Bamaileh [Saudi Arabia]; Jayanta
Bandyopadhyay; Manjushree Banerjee [India]; Abderrazak
Bannari [Canada]; Grazia Barberio [Italy]; Francisco José
Barbosa de Oliveira Filho [Brazil]; Garfield Barnwell [Guyana];
Ana Flávia Barros-Platiau; Edwin A. Barry [United States of
America]; Christian Barthod [France]; Ferdo Basic [Croatia];
Andrea Bassi [Italy]; Vidya Batra [India]; Maarten Bavinck
[Netherlands]; Yannick Beaudoin [Canada]; Sarah Bell [Great
Britain [Australia]; Jane Bemigisha [Uganda]; Magnus
Bengtsson [Sweden]; Mirta Estela Benítez Herrera [Panama];
Abdelaziz Benjouad [Morocco]; Thomas Bernauer [Switzerland];
Luis Berríos-Negrón [Puerto Rico]; Suress Bhagwant [Mauritius];
Souvik Bhattacharjya [India]; Inogwabini Bila-Isia [Congo]; Peter
Koefoed Bjørnsen; Dylan Blake [South Africa]; Gabriel Blanco
[Argentina]; Raimund Bleischwitz [Germany]; Ivan Blinkov [The
Former Yugoslav Republic of Macedonia]; Rizaldi Boer
[Indonesia]; Chandradeo Bokhoree [Mauritius]; Jariya
Boonjawat; Helvecia MarÍa Bonilla Delgado [Panama]; Jared
Bosire [Kenya]; Zalia Yacouba Boubacar [Niger]; Nouzha
Bouchareb [Morocco]; Philippe Bourdeau [Belgium]; Kerry W.
Bowman [Canada]; Hans Brauch [Germany]; Jean-Jacques
Gabriel Marie Braun [France]; Bernard Brillet [France]; Stefan
Bringezu [Germany]; Ravina Brizmohun [Mauritius]; Lluis
Brotons; Bradford Brown [United States of America]; Carl Bruch;
Claudia Brunori [Italy]; Neil Burgess; Reginald Burke [Barbados];
Monday Businge [Uganda]; Thomas Butler [United States of
America]; Isabella Buttino [Italy]; Enrico Cabras [Italy]; Jialiang
Cai [China]; Edison Calderón [Ecuador]; Pedro Lando Bumba
Canga [Angola]; Anthony Capon [New Zealand]; Rene Pablo
Capote- Lopez [Cuba]; Wilfredo M. Carandang; Felipe Carazo
Ortiz [Costa Rica]; Beatriz Cárdenas; Jose Carlos Orihuela
[Colombia]; María José Carroquino Saltó [Spain]; Guillermo
Castro [Panama]; Ben Cave [United Kingdom of Great Britian
and Northern Ireland]; Alexander Ceron [Colombia]; Farid

Chaaban [Lebanon]; Vanda Chan Ting [Samoa]; Alvin Chandra
[Fiji]; Hoon Chang [Republic of Korea]; Vasantha Chase [Saint
Lucia]; Rajiv Kumar Chaturvedi [India]; Deliang Chen [Sweden];
Norma Cherry-Fevrier [Saint Lucia]; Mariano Cherubini [Italy];
Sosten Chiotha [Malawi]; Irene G. Lungu Chipili [Zambia];
Victoria Chomo [United States of America]; Nee Sun Choong
Kwet Yive [Mauritius]; Liu Chuang [China]; Alistair Clark [United
Kingdom of Great Britain and Northern Ireland]; Suani Coelho;
Augustin Collette; Maria Cordeiro [Portugal]; Dana Cordell
[Australia]; Robert (Bob) Corell [United States of America];
Cosmin Corendea [Romania]; Maria Teresa Cornide Hernandez [Cuba]; Robert (Bob) Costanza [United States of
America]; Tim Coulborn [United Kingdom of Great Britian and
Northern Ireland]; Barbara Cremaschi [Italy]; Yiyun (Ryna) Cui;
Philippe Cullet [Switzerland]; Laura Cutaia [Italy]; Saed
Dababneh [Jordan]; Arthur Dahl [United States of America /
Switzerland]; Allan Dale; Salvatore D’Angelo [Italy]; Karine
Danielyan [Armenia]; Hy Dao [Switzerland]; Aliou Mohamed
Daouda [Benin]; Sir Partha Dasgupta; Lésan Etiennette Florence
Dassi [Benin]; Divya Datt [India]; Liliana Dávalos; Eric A.
Davidson [United States of America]; John Day [United States
of America]; Sandra De Carlo [Brazil]; Fábio De Castro [Brazil];
Francesca De Crescenzo [Italy]; Sabino De Gisi [Italy]; Roberto
Bonilla De La Lastra [Panama]; Genoveva Clara de Mahieu
[Argentina]; Carlos Alberto de Mattos Scaramuzza [Brazil]; Tom
De Meulenaer [Belgium]; Laura De Simone Borma [Brazil];
Elizabete de Souza Cândido [Brazil]; Roberto De Vogli [Italy];
Cassandra De Young [United States of America]; Dimitry D
Deheyn [Belgium]; Alex Dehgan [United States of America];
Rosario Del C. Oberto G. [Panama]; Getahun Demissie Gemeda
[Ethiopia]; Andriy Demydenko [Ukraine]; Manfred Denich
[Germany]; Nickolai Denisov [Russian Federation]; Peter Denton
[Canada]; Michael Depledge [United Kingdom of Great Britain
and Northern Ireland]; Shobhakar Dhakal [Nepal]; Yakhya Aicha
Diagne [Senegal]; Sandra Myrna Diaz [Argentina]; Susana
Beatriz Diaz [Argentina]; Robert Didham [United States of
America]; Yihun Dile [Ethiopia]; Guglielmina Diolaiuti [Italy]; Salif
Diop [Senegal]; Rodolfo Dirzo [Mexico]; Pierre Francois
Djocgoue [Cameroon]; Gordana Djurovic [Serbia]; Isaac Gcina
Dladla [Swaziland]; Edward J. Dlugokencky [United States of
America]; Tomoko Doko [Japan]; Kumar Dookhitram [Mauritius];
William Dougherty [United States of America]; Marra Dourma
[Togo]; Stephen Dovers; Ousmane Drame [Senegal]; R Driejana
[Indonesia]; Paul Dumble [United Kingdom of Great Britain and
Northern Ireland]; Anton Earle [South Africa]; Jonas Ebbesson;
Kristie L. Ebi; François Edwards; Blaise Efendene [Cameroon];
Ehab Eid [Jordan]; Akram Eissa Darwich [Syrian Arab Republic];
Hossam El Din Elalkamy [Egypt]; Manal Elewah [Egypt]; Yomn El
Hamky [Egypt]; Essam El-Hinnawi [Egypt]; Nagwa El Karawy El
Karawy [Egypt]; Abdelfattah El Kassab [Morocco]; Ahmed
El-Kholei [Egypt]; Lorraine Elliott; Asim El Moghraby [Sudan];
Kassem El Saddik [Lebanon]; Amr Abdel-Aziz El-Sammak
[Egypt]; Hany Gaber El Shaer [Egypt]; Mohamed Eltayeb [Sudan];
Wael El Zerey [State of Palestine]; Lisa Emberson [United
Kingdom of Great Britain and Northern Ireland]; Tareq Emtairah
[Egypt]; Francois Alwyn Engelbrecht [South Africa]; Jonathan
Ensor [United Kingdom of Great Britain and Northern Ireland];
Mamaa Entsua-Mensah [Ghana]; Velasco Saldana Hector Erik;
Kevin Erwin [United States of America]; Carlos Ariel Escudero
Nuñez [Panama]; Lima Euloge [Benin]; Jaén Núñez Eustorgio
[Panama]; Olivier Evrard [Belgium]; Joan Fabres [Spain]; Sunita
Facknath [Mauritius]; Hilde Fagerli; Marco Falconi [Italy]; Amy
Fallon [United Kingdom of Great Britian and Northern Ireland];
Nadim Farajalla [Lebanon]; Zilda Maria Faria Veloso [Brazil];

Akhmad Fauzi [Indonesia]; Benjamin Fayomi [Benin]; Asghar
Mohammadi Fazel [Iran (Islamic Republic of)]; Daniel Feldman
[United States of America]; Fabio Feldmann; Maurizio Ferrari
[Italy]; Beatrice Ferreira [Brazil]; Francisco Ferreira; Manoel
Ferreira Cardoso [Brazil]; Christian Flachsland [Germany];
Martina Floerke [Germany]; Arturo Flores Martinez [Mexico];
Cheikh Fofana [Senegal]; Gary Foley [United States of America];
DDM Fonollera [Philippines]; Jaume Fons-Esteve [Spain]; Patrick
Forghab Mbomba [Cameroon]; Eric Fotsing [Cameroon]; Ulrich
Franck [Germany]; Niki Frantzeskaki [Greece]; Naoya Furuta
[Japan]; Françoise Gaill [France]; Samia Galal [Egypt]; Elsa
Patricia Galarza Contreras [Peru]; François Galgani [France];
Easter Catherine Galuvao [Samoa]; Edson Gandiwa [Zimbabwe];
Nadezhda Gaponenko [Russian Federation]; Jennifer Garard
[Canada]; Dida Gardera [Indonesia]; Luca Garibaldi [Italy];
Hathairatana Garivait; Jean-Marc Garreau [France]; Domenico
Gaudioso [Italy]; Jose Marcelo Gaviño Novillo [Argentina];
Chazhong Ge [China]; Louis Géli [France]; Ibrahim Abdel Gelil
[Egypt]; Giorgos Georgiadis [Greece]; Nesreen Ghaddar
[Lebanon]; Nadia Abdul Ghaffar [Saudi Arabia]; Razieh
Ghayuomi [Iran (Islamic Republic of)]; Shahina Ghazanfar
[United Kingdom of Great Britain and Northern Ireland];
Fereidoon Ghazban [Iran (Islamic Republic of)]; Kidane Giday
Gebremedhin [Ethiopia]; Vladimir Gil Ramon [Peru]; Aidan
Gilligan [Ireland]; Hector Ginzo [Argentina]; Naituli Gitile [Kenya];
Jane Glavan [Canada]; Biljana Gligoric [Serbia and Montenegro];
Kissao Gnandi [Togo]; William Godfrey [United States of
America]; Khatuna Gogaladze [Georgia]; Jose Gómez [Spain];
Carlos Gómez [Panama]; Rosario Gómez [Peru]; Tania Merino
Gómez [Cuba]; Paulo Rogério Gonçalves [Brazil]; Andy
Gonzalez; Rianna Gonzales [Trinidad and Tobago]; Chris
Gordon; Alexander Gorobets [Ukraine]; Zhou Goumei [China];
Edwin Grandcourt [United Kingdom of Great Britain and
Northern Ireland]; Gilles Grandjean [France]; Marco Grasso
[Italy]; Julie Greenwalt [United States of America]; Christophe
Grenier [France]; Renáta Grófová [Slovakia]; Sergey Gromov
[Russian Federation]; Cisse Gueladio [Côte d’Ivoire]; Katharina
Gugerell [Austria]; Richard Guldin [United States of America];
Jing Guo [China]; Eshita Gupta [India]; Joyeeta Gupta
[Netherlands]; Jeannette Denholm Gurung [United States of
America and United Kingdom of Great Britian and Northern
Ireland]; David I. Gustafson [United States of America]; Ayma
Abou Hadid [Egypt]; Joanna Haigh [United Kingdom of Great
Britain and Northern Ireland]; Muki Haklay [Israel]; Catherine
Hallmich [Canada]; David Halpern [United States of America];
Shadi Hamadeh [Lebanon]; Muhannad Hamed [Jordan]; Garba
Hamissou [Niger]; Waleed Hamza; Quentin Hanich; Muhammad
Hanif [Pakistan]; James Hansen [United States of America];
Rikke Munk Hansen [Denmark]; Fahad Hareb [United Arab
Emirates]; Khaled Allam Harhash [Egypt]; Stuart L. Hart [United
States of America]; Kristopher Hartley; Chris Hartnady [South
Africa]; Muhamm Zia Ur Rahman Hashmi [Pakistan]; Amna
Ibrahim Hassan [Sudan]; Rashed Abdul Karim Hassan [Bahrain];
Tareq Ahmed Abdo Hassan [Yemen]; Imad Hassoun [Syrian
Arab Republic]; Christophe Häuser [Germany]; Marcus Haward;
Charlie Heaps [United States of America]; Lisa Hebbelmann
[South African]; Anhar Hegazi [Egypt]; Gabriele Clarissa Hegerl
[United Kingdom of Great Britain and Northern Ireland]; Sherry
Heileman [Trinidad and Tobago]; Alan Hemmings; Yves
Henocque [France]; Sunil Herath [Australia]; Gladys HernandezPedraza [Cuba]; Jeffrey Herrick; Mark Hibberd; Kevin Hicks
[United Kingdom of Great Britain and Northern Ireland]; Ivonne
Higuero [Panama]; Colin D. Hills [United Kingdom of Great
Britain and Northern Ireland]; Denise Hills [Brazil]; Alistair
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Hobday; Ove Hoegh-Guldberg; Holger Hoff [Germany]; Ron N.
Hoffer [United States of America]; Niklas Höhne [Germany];
Jose Holguin-Veras [Costa Rica]; Katherine Homewood [United
Kingdom of Great Britain and Northern Ireland]; Yasuhiko Hotta
[Japan]; Christophe Sègbè Houssou [Benin]; Solomon Hsiang
[United States of America]; Jinhui Jeanne Huang [Canada];
Marc Hufty [Switzerland]; Carol Hunsberger [Canada]; Nataliia
Husieva [Ukraine]; Raja Imran Hussain [Austria]; Malaki Iakopo
[Samoa]; Karen Hussey; Anastasiya Idrisova [Tajikistan]; Taema
Imo-Seuoti [Samoa]; David Inouye [United States of America];
Leilani Duffy Iosefa [Samoa]; Roger Noel Iroume [Cameroon];
Douglas Irwin; Abdullaev Iskandar; Toko Imorou Ismaïla [Benin];
Yuyun Ismawati [Indonesia]; Mirjana Ivanov [Montenegro];
Maria Ivanova [Bulgaria]; Gokul Iyer; Richard J.T. Klein; Rima
Jabado [Canada]; Tronczynski Jacek [France]; Mark Z.
Jacobson [United States of America]; Joy Jadam [Lebanon];
Anita James [Saint Lucia]; Chubamenla Jamir [India]; Sadik
Bakir Jawad [Iraq]; Ljubomir Jeftic [Croatia]; Seongwoo Jeon
[Republic of Korea]; Kejun Jiang [China]; Zhigang Jiang [China];
Prisca Roselyne Sènami Jimaja [Benin]; Luz Adriana Jimenez
[Colombia]; Refiloe Joala [South Africa]; Lyndon John [Saint
Lucia]; Francis Johnson [United States of America]; Alirou
Yedidia Jonas [Nigeria]; Julia Jones]; Richard Jordan [United
States of America]; Omar Jouzdan [Syrian Arab Republic];
Kupiainen Kaarle; Pavel Kabat]; Adel Abdel Kader [Egypt];
Thoko Kaime [United Kingdom of Great Britain and Northern
Ireland]; Sankwe Michael Kambole [Zambia]; Anurag Kandya
[India]; Paula Kankaanpää [Finland]; Shilpi Kapur [India]; Ghada
Kassab [Jordan]; Bronwyn Keatley [Canada]; Bibi Nasreen
Khadun [Mauritius]; Talib Khalaf [Iraq]; Ahmed Khaled Mostafa
Abdel Wahid [Egypt]; Ziad Khalifa [Egypt]; Ahmed Khalil [Sudan];
Shaker Khamdan [Kingdom of Bahrain]; Ahmed S. Khan
[Canada and Sierra Leone]; Azmat Hayat Khan [Pakistan];
Muhammad Ajmal Khan; Imad Khatib [Jordan]; Sayed Khalil
Khattari [Jordan]; Charles Kihampa [United Republic of
Tanzania]; Jeong In Kim [Republic of Korea]; Danielson Kisanga
[United Republic of Tanzania]; Leo Klasinc [Croatia]; Carlos
Augusto Klink [Brazil]; Zoran Kljajic [Montenegro]; Stefan
Knights [Guyana]; John Knox; Reto Knutti [Switzerland]; Lilja
Dóra Kolbeinsdóttir [Iceland]; Richard Kock [United Kingdom of
Great Britain and Northern Ireland]; Marcel Kok [Netherlands];
Souleymane Konate [Côte d’Ivoire]; Peter Kouwenhoven
[Netherlands]; Martin Kowarsch [Germany]; Nawarat
Krairapanond [Thailand]; Tom Kram [Netherlands]; Pavel V.
Krasilnikov [Russian Federation]; Prabhakar Sivapuram Venkata
Rama Krishna [India]; Indu Krishnamurthy [India]; Jürgen P.
Kropp [Germany]; Nina Kruglikova [Russian Federation]; Ida
Kubiszweski [United States of America]; Michael Kuhndt
[Germany]; Tiina Kurvits [Canada]; Sigrid Kusch [Germany];
Johan Kuylenstierna [Sweden]; Hammou Laamrani [Morocco];
Jean-Philippe Lagrange [France]; Elton Laisi [Malawi];
Annamaria Lammel [France]; Johan Larsson [Sweden]; Jonatan
Lassa; Márton László [Hungary]; Mojib Latif [Germany]; Edwin
Laurent [Saint Lucia]; Roberto Lava [Italy]; Kai Po Jenny Law
[China]; Yoon Lee [Republic of Korea]; Enrique Lendo Fuentes
[Mexico]; Louis Lengrendre [Canada]; Cuauhtemoc Leon
[Mexico]; Vanessa Leonardi [Italy]; David Lesolle [Botswana];
Marc Levy [United States of America]; Xia Li [China]; Mweemba
Liberty; Hanlie Liebenberg-Enslin; Zuzana Lieskovská [Slovakia];
Willem Ligtvoet [Netherlands]; Bundit Limmeechokchai
[Thailand]; Rosilena Lindo [Panama]; Mark Little [United States
of America]; Yu Liya E [Singapore]; Josep Enric Llebot [Spain];
Ivana Logar [Croatia]; Francesco Loro [Italy]; Andreas Löschel
[Germany]; Heila Lotz-Sisitka [South Africa]; Ronald Loughland
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[Australia]; Gordon Lovegrove [Canada]; Naglaa M. Loufty
[Egypt]; L. Hunter Lovins [United States of America]; Shengji
Luan [China]; Jesada Luangjame; André Lucena [Brazil]; Shuaib
Lwasa [Uganda]; Patricia Maccagno [Argentina]; Mary
MacDonald [Canada]; Georgina Mace; Masego Madzwamuse
[South Africa]; Clever Mafuta [Zimbabwe]; Flora John Magige
[United Republic of Tanzania]; Robin Mahon [Barbados]; Juliette
Maitre [France]; Nada Majdalani [State of Palestine]; Anna
Makarova [Russian Federation]; Majid Makhdoum [Iran (Islamic
Republic of)]; Reza Maknoon [Iran (Islamic Republic of)];
Malayang III [Philippines]; Sri Ramachandra Murthy Manchiraju
[India]; Makoala Marake [Lesotho]; Ney Maranhão [Brazil]; Wabi
Marcos [Benin]; Sergio Margulis [Brazil]; Adama Mariko [Mali];
Marina Markovic [Montenegro]; Prasad Modak [India]; Eric
Martin [France]; Miguel Martìnez [Guatemala]; Maria Amparo
Martinez Arroyo [Mexico]; Olena Maslyukivska [Ukraine];
Mohammad Masnavi [Iran (Islamic Republic of)]; Rania Masri
[Lebanon]; Vlado Matevski [The former Yugoslav Republic of
Macedonia]; Jörg Matschullat [Germany]; Vedast Max Makota
[United Republic of Tanzania]; Simone Maynard [Australia];
Hermann Désiré Mbouobda [Cameroon]; Kezia Mwanga
Mbwambo; Patrick Adrian McConney [Barbados]; Bruce
McCormack [South Africa]; Michael McGrady [United States of
America]; Liana Mcmanus; Victor Makarius Mdemu [United
Republic of Tanzania]; Shahbaz Mehmood [Pakistan]; Antonio
Augusto Melo Malard [Brazil]; Graciela Metternicht [Argentina];
Karina Miglioranza [Argentina]; Piotr Mikolajczyk [Poland];
Richard Mills; Ziad Mimi [Jordan]; Emmanuel Charles Mkomwa
[Malawi]; Jennifer Mohamed-Katerere [Zimbabwe]; Tšepo
Mokuku [Lesotho]; Luisa T. Molina; Giuseppina Montanari [Italy];
Lourenço Monteiro de Jesus [Sao Tome and Principe]; Iliana
Monterroso [Guatemala]; Felipe Montoya-Greenheck [Costa
Rica]; Adam Moolna [United Kingdom of Great Britian and
Northern Ireland]; Claudio Morana [Italy]; Ana Rosa Moreno
[Mexico]; Tiffany Morrison; Ozore Mossana [Central African
Republic]; Pargol Ghavam Mostafavi [Iran (Islamic Republic of)];
Stanley Mubako [Zimbabwe]; Ackmez Mudhoo [Mauritius];
Prisca Mugabe [Zimbabwe]; Ijaz Muhammad [Pakistan]; Arif
Goheer Muhammad [Pakistan]; Dusko Mukaetov [The former
Yugoslav Republic of Macedonia]; Rupa Mukerji; Yacob
Mulugetta; Olegario Pablo Muniz-Ugarte [Cuba]; Kevi Murphy
[United States of America]; Radhika Murti [Fiji]; Josephine Kaviti
Musango [Kenya]; Patience Mutopo [Zimbabwe]; Iyngararasan
Mylvakanam; Nora Mzavanadze [Lithuania]; Etien N’Dah [Côte
d’Ivoire]; Mohamed Nabil Chalabi [Syrian Arab Republic];
Cuthbert L. Nahonyo [United Republic of Tanzania]; M P
Sukumaran Nair [India]; Adil Najam; Evelyn Namubiru-Mwaura
[Kenya]; Stephen Nanthambwe [Malawi]; Humood Abdulla
Naser [Bahrain]; Nabil Z. Nasr [United States]; Shahida Nasreen
Zakir [Pakistan]; Nabil Nassif [Egypt]; Nilwala Nayanananda [Sri
Lanka]; Mzime Ndebele- Murisa [Zimbabwe]; Admire Ndhlovu
[Zimbabwe]; Ousmane Ndiaye [Senegal]; Jacques Andre Ndione
[Senegal]; Cecile Ndjebet [Cameroon]; Nakicenovic Nebojsa;
Filomena Nelson [Samoa]; Robin L. Newmark [United States of
America]; Robert Njilla Mengnjo Ngalim [Republic of
Cameroon]; Martha Raymond Ngalowera [United Republic of
Tanzania]; Tatiana Ngangoum Nana [Cameroon]; Édouard
Kouakou N’guessan [Côte d’Ivoire]; Thang Nguyen Trung [Viet
Nam]; Lars Nordberg; Barbara Ntombi [Ngwenya [Botswana];
Kimberly Nicholas [United States of America]; Mark
Nieuwenhuijsen [Netherlands]; Maeve Nightingale [United
Kingdom of Great Britain and Northern Ireland]; Geert-Jan
Nijsten [Netherlands]; Ian Noble; William Nordhaus; Pascal
Ntahompagaze [Burundi]; Ernst-August Nuppenau [Germany];

Dieudonné Nwaga [Cameroon]; Julius William Nyahongo
[United Republic of Tanzania]; Kamwenje Nyalugwe [Zambia];
Deogratius Paul Nyangu [United Republic of Tanzania]; Douglas
Nychka [United States of America]; Tarcisius Nyobe
[Cameroon]; Nguyen Thi Kim Oanah [Viet Nam]; Joseph O’Brien
[United States of America]; Kenneth Ochoa [Colombia]; Karen T.
Odhiambo [Kenya]; Washington Odongo Ochola [Kenya]; Patrick
O’Farrell; Ibrahim Oanda Ogachi [Kenyan]; Philip Gbenro
Oguntunde [Nigeria]; Krzysztof Olendrzynski; Lennart Olsson
[Sweden]; Alice Oluoko-odingo [Kenya]; Jean Pierre H.B. Ometto
[Brazil]; Jean Michel Onana [Cameroon]; Choon Nam Ong
[Singapore]; James J. Orbinski [Canada]; Alexander Orlov
[United Kingdom of Great Britain and Northern Ireland];
Jean-Nicolas Ormsby [France]; Isis Karinna Alvarez Ortiz
[Colombia]; Ahmad Osman [Lebanon]; Eugene Otaigbe Itua
[Nigeria]; Yasser Othman [Egypt]; Dorcas Otieno [Kenya]; Begüm
Ozkaynak [Turkey]; Jon Padgham [United States of America];
Emilio Padoa-Schioppa [Italy]; Amber Pairis [United States of
America]; Jean Palutikof; Arnico K Panday [Nepal]; Ruchi Pant
[India]; Samuel Pare [Burkina Faso]; Kwang Kook Park [Republic
of Korea]; Kemraj Parsram [Guyana]; Trista Patterson [United
States of America]; Jose Paula [Portugal]; Gunter Pauli
[Belgium]; Rosália Marta Pedro [Mozambique]; Tony Penikett
[Canada]; Renat Perelet [Russian Federation]; Nicolas Perritaz
[Switzerland]; Linn Persson [Sweden]; Marcello Petitta [Italy];
Rohan Pett Pethiyagoda [Australian]; Freddy Picado Trana
[Nicaragua]; Stefano Picchi [Italy]; Ramon Pichs-Madruga
[Cuba]; Kate Pickett [United Kingdom of Great Britain and
Northern Ireland]; Michael D. Pido [Philippines]; Kevin Pietersen
[South Africa]; Patrícia Pinheiro Beck Eichler [Brazil]; László
Pintér [Hungary]; Gilles Pipien [France]; Were Pitala [Togo];
Andrius Plepys [Lithuania]; Jan Plesnik [Czech Republic]; Erika
Podest; Katherine Pond [United Kingdom of Great Britian and
Northern Ireland]; Siwatt Pongpiachan [Thailand]; Daniele Ponzi
[Italy]; Felix Preston [United Kingdom of Great Britain and
Northern Ireland]; Emilia Noel Ptak [Denmark]; Muhammad
Qasim [Pakistan]; Florian Rabitz; Kareff Rafisura [Philippines];
Kristin Vala Ragnarsdóttir [Iceland]; David Anthony Raitzer
[United States of America]; Jean Roger Rakotoarijaona
[Madagascar]; Elysé Odon Rakotonirainy [Madagascar]; Frederic
Joel Ramarolahivonjitiana [Madagascar]; Paul Randrianarisoa
[Madagascar]; Mohamed Abdel Raouf [Egypt]; Adel Abdul
Rasheed]; Harunur Rashid [Bangladesh]; Yousef Rashidi [Iran
(Islamic Republic of)]; Anne Rasmussen [Samoa]; Jacquis
Rasoanaina [Madagascar]; Valentina Rastelli [Italy]; Jerry
Ratsimandresy [Madagascar]; Akkihebbal Ramaiah
Ravishankara [United States of America]; Brian K. Ray [Canada];
Hanitriniaina Razafindramboa [Madagascar]; Keith Reid
[Australia]; Françoise Breton Renard [Spain]; Yuri Resnichenko
[Uruguay]; Lorena Aguilar Revelo [Costa Rica]; Markus Reuter
[Germany]; Frances Brown Reupena [Samoa]; Keywan Riahi;
Kornelius Riemann [Germany]; Ntep Rigobert [Cameroon];
Sandy Rikoon [United States of America]; Callum Roberts;
Debra Roberts [South Africa]; Johan Rockström; Jose Manuel
Mateo Rodriguez [Cuba]; Cesar Edgardo Rodriguez Ortega
[Mexico]; Jenny Roe [United Kingdom of Great Britain and
Northern Ireland]; Dilys Roe; Dannely Romano [Dominican
Republic]; Jaime Romero [Colombia]; Espen Ronnenberg
[Norway]; Marina Rosales Benites [Peru]; Antoni Rosell Melé
[Spain]; Cynthia Rosenzweig; Jean Rosete; Ariana Rossen
[Argentina]; Laurence Rouil; Ximena Rueda Fajardo; Romano
Ruggeri [Italy]; Blanca Ruiz Franco [Spain]; Ernest Rukangira
[Rwanda]; Markku Rummukainen [Finland]; Federico Sabetta
[Italy]; Hounada Sadat [Syrian Arab Republic]; David Saddington

[United Kingdom of Great Britain and Northern Ireland]; Tarek
Mohie El-Din Sadek [Egypt]; Abdul-Karim Sadik [Kuwait]; Edwin
Safari [Iran (Islamic Republic of)]; Donna-May Sakura-Lemessy
[Trinidad and Tobago]; Hilmi Salem [State of Palestine]; Samira
Omar Salem [Kuwait]; Jon Samseth [Norway]; Sergio Sánchez;
Roberto Sánchez-Rodríguez [Mexico]; Komla Sanda [Togo];
Simone Sandholz [Germany]; Roberto San Jose; Salieu Kabba
Sankoh [Sierra Leone]; Shilpanjali Deshpande Sarma [India];
Makiko Sato [United States of America]; Elsa Sattout [Lebanon];
Geoofrey B. Saxe; Roberto Schaeffer; Rüdiger Markus Holger
Schaldach [Germany]; Pedro Manuel Scheel Monteiro [South
Africa]; Michael Schlesinger [United States of America];
Alexander J. Schmidt [Germany]; Andreas Schmittner [United
States of America]; Laura Schneider; Thomas Schneider von
Deimling [Germany]; Roland Scholz [Switzerland]; Tina
Schoolmeester [Belgium]; Dieter Schwela [Germany]; William
Scott; Jamilla Sealy [Barbados]; Sedigheh sedigheh [Iran
(Islamic Republic of)]; Gita Sen [India]; Kanyinke Sena [Kenya];
Sonia I. Seneviratne [Switzerland]; Mazen M. Senjab [Syrian
Arab Republic]; Daniel Sertvije [United Kingdom of Great Britain
and Northern Ireland]; Sunny Seuseu [Samoa/New Zealand]; Ali
Seydou Moussa [Niger]; Kalim Shah [Trinidad and Tobago];
Jeremy D. Shakun [United States of America]; Merab
Sharabidze [Georgia]; Constantine Shayo [United Republic of
Tanzania]; Charles Sheppard [United Kingdom of Great Britain
and Northern Ireland]; Mohamed Yasser Sherif [Egypt]; John
Shilling [United States of America]; Binaya Raj Shivakoti [Nepal];
Arun Bhaka Shrestha [Nepal]; Abdou Salami Amadou Siako
[Benin]; Susana Siar [Philippines]; Fethi Silajdzic [Bosnia and
Herzegovina]; Riziki Silas Shemdoe [United Republic of
Tanzania]; Óscar F. Silvarcampos [Peru]; Alan Simcock; Ramesh
P. Singh [India]; Sunita Singh [India]; Amrikha Singh [Guyana];
Asha Singh [Guyana]; Nigel Sizer [United Kingdom of Great
Britain and Northern Ireland]; Posa A. Skelton [Samoa]; Risa
Smith [Canada]; Lars Tov Søftestad [Norway]; Santiago Solda
[Argentina]; Anama Solofa [Samoa]; Pamela Soltis; Andrea
Sonnino [Italy]; Viriato Soromenho-marques [Portugal]; Edmond
Sossoukpe [Benin]; Doris Soto [Chile]; Jeffrey Soule [United
States of America]; Aboubacar Souley [Niger]; Ousmane Sow
[Senegal]; Clive Spash [Austria]; Olga Speranskaya [Russian
Federation]; Simon Spooner [United Kingdom of Great Britain
and Northern Ireland]; Mark Stafford Smith; Trajce Stafilov [The
former Yugoslav Republic of Macedonia]; Julia A. Stegemann
[Canada]; Martin Steinbacher [Germany]; Rolf Steinhilper
[Germany]; PJ Stephenson [United Kingdom of Great Britain and
Northern Ireland]; Wendy Stephenson [United Kingdom of Great
Britain and Northern Ireland]; Josephine Stowers Fiu [Samoa];
Nina Stoyanova [Bulgaria]; Tepa Suaesi [Samoa]; Avelino
Suarez-Rodriguez [Cuba]; Laura Suazo [Hondurus]; Parita
Sureshchandrashah [Kenya]; Enid J. Sullivan Graham [United
States of America]; Riad Sultan [Mauritius]; Vanisa F. Surapipith
[Thailand]; Lawrence Surendra [India]; Dinesh Surroop
[Mauritius]; William J. Sutherland]; Chakkaphan Sutthirat
[Thailand]; Paul Sutton [United States of America]; Darren
Swanson [Canada]; Mark Swilling; Ian R. Swingland [United
Kingdom of Great Britain and Northern Ireland]; Marc Sydnor
[United States of America]; Mouhamadou Bamba Sylla [Burkina
Faso]; Elemér Szabo [Hungary]; John Robert Stephen Tabuti
[Uganda]; Hippolyte Tapamo [Cameroon]; Jaume Targa [Spain];
Vikash Tatayah [Mauritius]; Azadeh Tavakoli [Iran (Islamic
Republic of)]; Mohamed Tawfic Ahmed; Egline Tawuya
[Zimbabwe]; Anders Telenius [Sweden]; Agossou Brice Hugues
Tente [Benin]; Anyai Thomas [Trinidad and Tobago]; Wilfried
Thuiller; Donatha Damian Tibuhwa [United Republic of
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Tanzania]; Virginie Tilot [France]; Mulipola Tainau Ausetalia
Titimaea [Samoa]; Eisaku Toda [Japan]; Amir Tolouei [Iran
(Islamic Republic of)]; Javier Tomasella [Argentina]; Elham
Tomeh [Syrian Arab Republic]; Masui Toshihiko [Japan]; Tibor
Tóth [Hungary]; Yongyut Trisurat [Thailand]; George Tsolakis
[Greece]; Joy Tukahirwa [Uganda]; Arnold Tukker [Netherlands];
Bishnunarine Tulsie [Saint Lucia]; Leonardo Tunesi [Italy]; Carol
Turley [United Kingdom of Great Britain and Northern Ireland];
Gemedo Dalle Tussie [Ethiopia]; Hector Tuy [Guatemala];
Natalie Unterstell [Brazil]; Haman Unusa [Cameroon]; Nathan M.
Urban [United States of America]; Diana Urge-Vorsatz
[Hungary]; Sybille van den Hove [Belgium]; Emma Archer van
Garderen [South Africa]; Eric van Praag [Venezuela]; Nguyen
Van Thuy [Viet Nam]; Marco Vattano [Italy]; Karen Vella; Joberto
Veloso de Freitas [Brazil]; Joost Vervoort [Netherlands]; Sonja
Vidic; Petteri Vihervaara [Finland]; Joanna Vince; Johannes
Vogel [Germany]; John Vogler; Graham von Maltitz [South
Africa]; Vladimir Vulic [Montenegro]; Nikola Vulic [Montenegro];
Mathis Wackernagel [Switzerland]; Takako Wakiyama [Japan];
Fei Wang [China]; Supat Wangwongwatana; Mostafa Warith
[Canada]; Robin Warner; Meriel Watts; Kenneth Webster [United
Kingdom of Great Britian and Northern Ireland]; Rathnadeera
Weddikkara Kankanamge [Sri Lanka]; Judith Weis [United
States of America]; Kadmiel Wekwete [Zimbabwe]; Chris West
[United Kingdom of Great Britain and Northern Ireland]; James
West [Australia]; Henk Westhoek [Netherlands]; Florian Wetzel
[Germany]; Daniel R. Wildcat [United State of America]; Richard
Wilkinson [United Kingdom of Great Britain and Northern
Ireland]; Meryl J Williams; John R. A. WILSON [Barbados];
Simon Wilson [United Kingdom of Great Britain and Northern
Ireland]; Nicholas Winfield [Canada]; Ron Witt [United States of
America]; Poh Poh Wong [Singapore]; Jeremy Woods; Lukasz
Wyrowski [Poland]; Ran Xie [China]; Ibouraïma Yabi [Benin];
Salissou Yahouza [Niger]; Changrong Yan [China]; Naama Raz
Yaseef [Israel]; Bullat Yessekin [Kazakhstan]; Emmanuel
Dieudonné Kam Yogo [Cameroon]; Anthony Young [Canada];
Abourabi Yousra [Morocco]; Liya Yu [Taiwan Province of China];
Sha Yu [China]; Yuqing Yu [China]; Abduljalil M. Zainal [Bahrain];
Bushra M. Zalloom [Jordan]; Pandi Zdruli [Albania]; Irina Safitri
Zen [Malaysia]; Saltanat Zhakenova [Kazakhstan]; Frank
Zimmerman [Germany]; Siphamandla Zondi [South Africa];
Waleed Zubari [Bahrain]; Claudio Zucca [Italy]; Rami Zurayk
[Lebanon]; Eric Zusman.
Intergovernmental Reviewers:
Janine van Aalst [Netherlands]; Mohammed Abdelraouf; Aisha
Al Abdooli [United Arab Emirates]; G.A.U.P. Abeypala [Sri Lanka];
Fábio Abreu [Brazil]; Mary Beth Adams [United States of
America]; Henry A. Adornado [Republic of the Philippines]; Wills
Agricole [Seychelles]; Aji Awa Kaira [Gambia]; Jasim Ali
Al-Amaadi [Qatar]; Gustavo Induni Alfaro [Costa Rica]; Gudi
Alkemade [Netherlands]; Ahmed Falah Al-Remithi [Qatar]; Travis
Ancelet [New Zealand]; Mojtaba Ardestani [Iran (Islamic
Republic of)]; Robert Argent [Australia]; K. Arulananthan [Sri
Lanka]; A.M.A.S. Attanayake [Sri Lanka]; Miak Aw [Singapore];
Fátima Azevedo [Portugal]; Mevr. Stephanie Baclin [Belgium];
Julio Cesar Baena [Brazil]; Bhumika Bakshi [Canada]; Nyada
Yoba Baldeh [Gambia]; Felipe Barbosa [Brazil]; Nathan Bartlett
[Australia]; Viviane Bartlett [Canada]; Julian Bauer [Stakeholder];
Elias Begnini [Brazil]; Thijs van den Berg [Netherlands]; Carmen
Terry Berro [Cuba]; Brianna Besch [United States of America];
Medani P. Bhandari [Stakeholder]; Meena Bilgi [India]; Patrick
Newton Bondo [Stakeholder]; Deborah Bossio; Valerie Brachya
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[Israel]; Francis Brancart [Belgium]; Ben ten Brink [Netherlands];
Vitória Adail Brito [Brazil]; Hermien Busschbach [Netherlands];
João Batista Drummond Câmara [Brazil]; Odalys C.Goicochea
Cardoso [Cuba]; Dr. Edin J. Castellanos [Guatemala]; Yan
Changrong [China]; Ge Chazhong [China]; Marion Cheatle
[Stakeholder]; Nino Chikovani [Georgia]; Ga Youn Cho [Republic
of Korea]; Wacharee Chuaysri [Thailand]; Lorenzo Ciccarese
[Italy]; Fernando E. L. de S. Coimbra [Brazil]; Marine Collignon
[France]; Sarah R. Cooley [Stakeholder]; María Verónica Cordova
[Ecuador]; Sylvie Cote [Canada]; Carlos Alberto Coury [Brazil];
Zeljko Crnojevic [Croatia]; LI Daoji [China]; Samir Kaumar Das
[Stakeholder]; Jeff Davis [Canada]; Alain Decomarmond
[Seychelles]; Paul Deogratius [United Republic of Tanzania];
Jonathan Derham [Ireland]; Brigitte Dessing-Peerbooms
[Netherlands]; Alvaro Aguilar Díaz [Costa Rica]; Ana Lúcia Lima
Barros Dolabella [Brazil]; Jiang Dong [China]; Ariuntuya
Dorjsuren [Mongolia]; Aljosa Duplic [Croatia]; Ralalaharisoa
Christine Edmee [Madagascar]; Efransjah [Republic of
Indonesia]; Arthur Eijs [Netherlands]; Pedro Faria [Stakeholder];
Parvin Farshchi [Iran (Islamic Republic of)]; Daniel Favrat
[Switzerland]; Asghar Mohammadi Fazel [Iran (Islamic Republic
of)]; Wang Fei [China]; George Porto Ferreira [Brazil]; MA.
Lourdes G. Ferrer [Republic of the Philippines]; Liz Fox-Tucker
[United Kingdom of Great Britian and Northern Ireland]; Blanca
Ruiz Franco [Spain]; Keondra Freemyn [Stakeholder]; Meridith
Fry [United States of America]; Marcus André Fuckner [Brazil];
Lourdes Coya de la Fuente [Cuba]; Janet Gamble [United States
of America]; Sylla Sékou Gaoussou; Mirela Garaventta [Brazil];
Garcia [Peru]; Réka Gaul [Hungary]; Réka Orsolya Gaul
[Hungary]; Zita Géller [Hungary]; Jennifer Gleed [Stakeholder];
Geraldo Sandoval Góes [Brazil]; Nino Gokhelashvili [Georgia];
Elise Golan [United States of America]; Verónica Gordillo
[Ecuador]; A.J.M. Gunasekera [Sri Lanka]; Zhou Guomei [China];
Gillian Guthrie [Jamaica]; Aysun Demet Güvendiren [Turkey];
Hayo Haanstra [Netherlands]; Mohamed Salem Hamouda
[Libya]; Dai Hancheng [China]; David Hanrahan [Stakeholder];
Katalin Hargitai [Hungary]; Radhiya Al Hashimi [Stakeholder];
Hasnawir [Indonesia]; Chris Heartley [United States of America];
Guadalupe Heras [Ecuador]; Francisco Heras Hernández
[Spain]; Astrid Hilgers [Netherlands]; Elizabeth Hess [Canada];
Vincent V. Hilomen; John van Himbergen [Netherlands]; Keri
Holland [United States of America]; Sung Chul Hong [Republic
of Korea]; Wang Hongtao [China]; Soonwhan Hwang [Republic
of Korea]; Sang-il Hwang [Republic of Korea]; Mohamed Abdi
Ibrahim [Qatar]; Caroline Icaza [Ecuador]; Mork-Knutsen
Ingeborg [Norway]; Adriana Jácome [Ecuador]; Darren Janzen
[Canada]; Ehssan A. Jasim [Iraq]; Maia Javakhishvili [Georgia];
Kulasekara Jayantha [Sri Lanka]; S.M.D.P. Anura Jayatilake [Sri
Lanka]; D.S. Jayaweera [Sri Lanka]; Liu Jianguo [China]; Xu
Jianhua [China]; Zhang Jieqing [China]; Jaime Camps Saiz
Junior [Brazil]; Claudia Kabel [Germany]; Bangoura Abdel Kader;
Shurooq Saad Kasim [Iraq]; Patrick Kavanagh [New Zealand];
Melih Kayal [Turkey]; Julio Thadeu da Silva Kettelhut [Brazil];
Kevin Khng [Singapore]; Joe Kiesecker; Francis Kihumba
[Kenya]; R.P.P. Kjayasinghe [Sri Lanka]; Andrew Klekociuk
[Australia]; Dr.Suranga Kodithuwkku [Sri Lanka]; Lamin Komma
[Gambia]; Tom Kompier [Netherlands]; Sasha Koo-Oshima
[United States of America]; Rene Korenromp [Netherlands];
Nataša Kova [Slovenia]; Jasna Kufrin [Croatia]; Lei Kun [China];
Budi Kurniawan [Indonesia]; Felipe Rodrigo Cortes Labra [Chile];
T.J. Lah [Republic of Korea]; David Lapp [Canada]; Henrik
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Glossary
This glossary is compiled from citations in different chapters, and draws from glossaries and other resources available on the
websites of the following organizations, networks and projects:
American Academy of Opthamology; American Meteorological Society; Asian Development Bank ; Biodiversity Journal; Business
Dictionary; Business Dictionary ; Cambridge Dictionary; Center for Transportation Excellence (United States); Centers for Disease
Control and Prevention; Charles Darwin University(Australia); Collins Dictionary; Consultative Group on International Agricultural
Research; Convention on Biological Diversity; Convention on Wetlands of International Importance especially as Waterfowl Habitat
(Ramsar); Department of Agriculture (United States); Department of the Interior (United States); Department of Transportation
(United States); Deutsche Gesellschaft für Internationale Zusammenarbeit, GmbH, GiZ; Edwards Aquifer Website (United States);
Encyclopaedia Britannica; Encyclopedia of Earth; Energy Information Administration (United States); Environmental Protection Agency
(United States); Environmental Science and Pollution Research; Europe’s Information Society; European Commission; European
Environmental Agency; European Nuclear Society; Farlex Free; Food and Agriculture Organization of the United Nations, Foundation
for Research; Gender GEO; Global Earth Observation System of Systems; Global Environment Outlook Sixth Edition; Global Footprint
Network ; Global Land Outlook; Glossary of Environment Statistics; GreenFacts Glossary; Hayes’ Handbook of Pesticide Toxicology;
Healthline; IGI Global; Illinois Clean Coal Institute (United States); Illuminating Engineering Society of North America; Industrial
Organisation Economics and Competition Law; Intellectual Property Organization; Intergovernmental Panel on Climate Change;
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services; International Centre for Research in Agroforestry;
International Comparison Program; International; Federation of Organic Agriculture Movements; International Research Institute for
Climate and Society at Columbia University (United States); International Strategy for Disaster Reduction; International Union for
Conservation of Nature; Journal of Pharmaceutical Microbiology; Journal of the Association for Information Science and Technology;
Lyme Disease Foundation (United States); Manual Práctico de Ecodiseño; Medical Dictionary; Merriam-Webster Dictionary; Millennium
Ecosystem Assessment; Ministerial Conference on the Protection of Forests in Europe; Ministry of Environment New Zealand;
Ministry of Rural Development (Malaysia); MIT Press; National Aeronautics Space Administration (United States); National Bureau of
Economic Research; National Cancer Institute (United States); National Center for Biotechnology Information (United States); National
Geographic; National Heart, Lung and Blood Institute (United States); National Oceanic and Atmospheric Administration (United
States); National Safety Council (United States); National Snow and Ice Data Centre (United States); Natsource (United States);
Organisation for Economic Co-operation and Development; Organisation for Economic Co-operation and Development; Oxford
Dictionary; PPP Knowledge Lab; Professional Development for Livelihoods (United Kingdom of Great Britian and Northern Ireland);
RadioPaedia; Redefining Progress (United States); SafariX eTextbooks Online; Science and Technology (New Zealand); Science
Dictionary; SDG Knowledge platform; Semanticscolar.org; SER Primer; The IUP Journal of Applied Economics; TheFreeDictionary.com;
Tirana Declaration; UN Environment; UN-Habitat; United Nations Convention to Combat Desertification; United Nations Development
Group; United Nations Development Programme; United Nations Development Programme; United Nations Economic and Social
Commission for Asia and the Pacific; United Nations Educational, Scientific and Cultural Organization; United Nations Framework
Convention on Climate Change ; United Nations Industrial Development Organization; United Nations International Strategy for
Disaster Reduction; United Nations Statistics Division; United Nations Water; United Nations Women; United State Geoogical Survey;
University of Sydney; USLegal.com; Water Footprint Network, (Netherlands); Water Quality Association (United States); Wikipedia;
World Bank; World Health Organization; World Health Organization; World Meteorological Organization; World Wide Fund for Nature

Abundance
The number of individuals or related measure of quantity (such
as biomass) in a population, community or spatial unit.
Abrupt change
The change that takes place so rapidly and unexpectedly that
human or natural systems have difficulty adapting to it.
Acidification
Change in natural chemical balance caused by an increase in
the concentration of acidic elements.
Acidity
A measure of how acid a solution may be. A solution with a pH
of less than 7.0 is considered acidic.
Adaptation
Adjustment in natural or human systems to a new or changing
environment, including anticipatory and reactive adaptation,
private and public adaptation, and autonomous and planned
adaptation.

Adaptive capacity
The ability of a system to adjust to climate change (including
climate variability and extremes) to moderate potential
damages, to take advantage of opportunities, or to cope with
the consequences.
Adaptive governance
A governance approach that incorporates methods of
adaptive management, adaptive policy making and transition
management for addressing complex, uncertain and dynamic
issues. Adaptive governance relies on polycentric institutional
arrangements for decision making at multiple scales. Spanning
the local and global levels, this form of governance provides for
collaborative, flexible, learning-based approaches to ecosystem
management.
Aeroponics
A plant-cultivation technique in which the roots hang
suspended in the air while nutrient solution is delivered to them
in the form of a fine mist climate geoengineering
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Afforestation
Establishment of forest plantations on land that is not
classified as forest.
Aflatoxin
Aflatoxins are poisonous substances produced by certain
kinds of fungi (moulds) that are found naturally all over the
world; they can contaminate food crops and pose a serious
health threat to humans and livestock. Aflatoxins also pose a
significant economic burden, causing an estimated 25 per cent
or more of the world’s food crops to be destroyed annually.
Agglomeration economies
The benefi ts that come when firms and people locate near
one another together in cities and industrial clusters. These
benefi ts all ultimately come from transport costs savings: the
only real difference between a nearby firm and one across the
continent is that it is easier to connect with a neighbor.
Agricultural Intensification
Agricultural intensification can be technically defined as an
increase in agricultural production per unit of inputs (which
may be labour, land, time, fertilizer, seed, feed or cash). For
practical purposes, intensification occurs when there is an
increase in the total volume of agricultural production that
results from a higher productivity of inputs, or agricultural
production is maintained while certain inputs are decreased
(such as by more effective delivery of smaller amounts of
fertilizer, better targeting of plant or animal protection, and
mixed or relay cropping on smaller fields). Intensification
that takes the form of increased production is most critical
when there is a need to expand the food supply, for example
during periods of rapid population growth. Intensification
that makes more efficient use of inputs may be more critical
when environmental problems or social issues are involved.
In either case, changes caused by intensification are to be
understood conceptually in contrast to extensive adjustments,
which involve increases or decreases in the amount of inputs
used. Historically, the most common and effective extensive
adjustment in agricultural production has been to increase or
decrease the area of land planted.
Agroecology
An ecological approach to agriculture that views agricultural
areas as ecosystems and is concerned with the ecological
impact of agricultural practices.
Agroecosystems
Organisms and environment of an agricultural area considered
as an ecosystem.
Agrotechnology
The application of technology in agriculture.
Albedo
The fraction of solar energy that is diffusely reflected from the
Earth back into space. It shows how reflective earth’s surface
is.
Alienation
Unlawfully transferring records or losing custody of them to an
unauthorized organization or person.
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Alien species (also non-native, non-indigenous, foreign,
exotic)
Species accidentally or deliberately introduced outside its
normal distribution.
Alkalinisation
A process that lowers the amount of acid in a solution. In
medicine, an alkali, such as sodium bicarbonate, may be given
to patients to lower high levels of acid in the blood or urine that
can be caused by certain medicines or conditions.
All-cause mortality
All of the deaths that occur in a population, regardless of the
cause. It is measured in clinical trials and used as an indicator
of the safety or hazard of an intervention.
Anthropocene
A term used by scientists to name a new geologic epoch
(following the most recent Holocene) characterized by
significant changes in the Earth’s atmosphere, biosphere and
hydrosphere due primarily to human activities.
Antimicrobial resistance
The ability of a microorganism (like bacteria, viruses, and
some parasites) to stop an antimicrobial (such as antibiotics,
antivirals and antimalarials) from working against it. As a result,
standard treatments become ineffective, infections persist and
may spread to others.
Aquatic ecosystem
Basic ecological unit composed of living and non-living
elements interacting in water.
Aquifer
An aquifer is an underground layer of water-bearing rock.
Water-bearing rocks are permeable, meaning they have
openings that liquids and gases can pass through. Sedimentary
rock such as sandstone, as well as sand and gravel, are
examples of water-bearing rock. The top of the water level in an
aquifer is called the water table.
Arable land
Land under temporary crops (double-cropped areas are
counted only once), temporary meadows for mowing or
pasture, land under market and kitchen gardens, and land
temporarily fallow (less than five years). The abandoned
land resulting from shifting cultivation is not included in this
category.
Asymptote
A line that continually approaches a given curve but does not
meet it at any finite distance.
Benthic
Of, relating to, or occurring at the bottom of a body of water.
Billion
109 (1 000 000 000).
Bioaccumulation
The increase in concentration of a chemical in organisms. Also
used to describe the progressive increase in the amount of a
chemical in an organism resulting from rates of absorption of a
substance in excess of its metabolism and excretion.

Biocapacity
The capacity of ecosystems to produce useful biological
materials and to absorb waste materials generated by
humans, using current management schemes and extraction
technologies. The biocapacity of an area is calculated by
multiplying the actual physical area by the yield factor and
the appropriate equivalence factor. Biocapacity is usually
expressed in units of global hectares.

a broadly similar way, although they may have very different
species composition. For example, all forests share certain
properties regarding nutrient cycling, disturbance and biomass
that are different from the properties of grasslands.

Biochemical Oxygen Demand
A measure of the organic pollution of water: the amount of
oxygen , in mg per litre of water, absorbed by a sample kept at
20°C for five days.

Black carbon
Operationally defined aerosol based on measurement of light
absorption and chemical reactivity and/or thermal stability.
Black carbon is formed through the incomplete combustion
of fossil fuels, biofuel and biomass, and is emitted as part of
anthropogenic and naturally occurring soot. It consists of pure
carbon in several linked forms. Black carbon warms the Earth
by absorbing sunlight and re-emitting heat to the atmosphere
and by reducing albedo (the ability to reflect sunlight) when
deposited on snow and ice.

Biodiversity (a contraction of biological diversity)
The variety of life on Earth, including diversity at the genetic
level, among species and among ecosystems and habitats. It
includes diversity in abundance, distribution and behavior, as
well as interaction with socio-ecological systems. Biodiversity
also incorporates human cultural diversity, which can both
be affected by the same drivers as biodiversity, and itself
has impacts on the diversity of genes, other species and
ecosystems.
Bioenergy
Renewable energy produced by living organisms.
Biofuel
Fuel produced from dry organic matter or combustible oils
from plants, such as alcohol from fermented sugar or maize,
and oils derived from oil palm, rapeseed or soybeans.
Biogas
Gas, rich in methane, which is produced by the fermentation
of animal dung, human sewage or crop residues in an airtight
container.
Biogeochemical cycles
The flow of chemical elements and compounds between
living organisms (biosphere) and the physical environment
(atmosphere, hydrosphere, lithosphere).
Biomass
Organic material, above and below ground and in water, both
living and dead, such as trees, crops, grasses, tree litter and
roots.

Biosphere
The part of the Earth and its atmosphere in which living
organisms exist or that is capable of supporting life.

Bleaching (of coral reefs)
A phenomenon occurring when corals under stress expel
their mutualistic microscopic algae, called zooxanthellae. This
results in a severe decrease or even total loss of photosynthetic
pigments. Since most reef-building corals have white calcium
carbonate skeletons, these then show through the corals’
tissue and the coral reef appears bleached.
Blue water
Fresh surface and groundwater, in other words, the water in
freshwater lakes, rivers and aquifers. The blue water footprint is
the volume of surface and groundwater consumed as a result
of the production of a good or service. Blue water consumption
refers to the volume of freshwater used and then evaporated or
incorporated into a product. It also includes water abstracted
from surface or groundwater in a catchment and returned
to another catchment or the sea. It is the amount of water
abstracted from groundwater or surface water that does not
return to the catchment from which it was withdrawn.
Bottom-up
From the lowest level of a hierarchy or process to the top.
By-catch
The unwanted fish and other marine creatures caught during
commercial fishing for a different species.

Biomagnification
The build-up of certain substances in the bodies of organisms
at higher trophic levels of food webs. Organisms at lower
trophic levels accumulate small amounts. Organisms at the
next higher level of the food chain eat many of these lower-level
organisms and hence accumulate larger amounts. The tissue
concentration increases at each trophic level in the food web
when there is efficient uptake and slow elimination.

Cadastre
A register of property showing the extent, value, and ownership
of land for taxation.

Biome
The largest unit of ecosystem classification that is convenient
to recognize below the global level. Terrestrial biomes are
typically based on dominant vegetation structure (such as
forest or grassland). Ecosystems within a biome function in

Cap and trade (system)
A regulatory or management system that sets a target level
for emissions or natural resource use, and, after distributing
shares in that quota, lets trading in those permits determine
their price.

Capacity development
The process through which individuals, organizations and
societies obtain, strengthen and maintain the capabilities to set
and achieve their own development objectives over time.
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Capital
Resource that can be mobilized in the pursuit of an individual’s
goals. Thus, natural capital (natural resources such as land
and water), physical capital (technology and artefacts), social
capital (social relationships, networks and ties), financial capital
(money in a bank, loans and credit), human capital (education
and skills).
Carbon dioxide equivalent (CO2-equivalent or CO2e)
The universal unit of measurement used to indicate the global
warming potential of the different greenhouse gases. Carbon
dioxide – a naturally occurring gas that is a byproduct of
burning fossil fuels and biomass, land-use changes and other
industrial processes – is the reference against which other
greenhouse gases are measured.
Carbon fertilization
The CO2 fertilization effect begins with enhanced
photosynthetic CO2 fixation. Non-structural carbohydrates
tend to accumulate in leaves and other plant organs as
starch, soluble carbohydrates or polyfructosans, depending
on species. In some cases, there may be feedback
inhibition of photosynthesis associated with accumulation
of non-structural carbohydrates. Increased carbohydrate
accumulation, especially in leaves, may be evidence that crop
plants grown under CO2 enrichment may not be fully adapted
to take complete advantage of elevated CO2. This may be
because the CO2-enriched plants do not have an adequate
sink (inadequate growth capacity), or lack capacity to load
phloem and translocate soluble carbohydrates. Improvement
of photoassimilate utilization should be one goal of designing
cultivars for the future.
Carbon sequestration
The process of increasing the carbon content of a reservoir
other than the atmosphere.
Carbon stock
The quantity of carbon contained in a “pool,” meaning a
reservoir or system which has the capacity to accumulate or
release carbon.
Cataracts
A cloudiness or opacity in the normally transparent crystalline
lens of the eye. This cloudiness can cause a decrease in vision
and may lead to eventual blindness.
Catchment (area)
The area of land from which precipitation drains into a river,
basin or reservoir. See also Drainage basin.
Chikungunya
Chikungunya is a viral disease transmitted to humans by
infected mosquitoes. It causes fever and severe joint pain.
Other symptoms include muscle pain, headache, nausea,
fatigue and rash.
Circular economy
A circular economy is a systems approach to industrial
processes and economic activity that enables resources
used to maintain their highest value for as long as possible.
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Key considerations in implementing a circular economy are
reducing and rethinking research use, and the pursuit of
longevity, renewability, reusability, reparability, replaceability,
upgradability for resources and products that are used.
Citizen science
The collection and analysis of data relating to the natural
world by members of the general public, typically as part of a
collaborative project with professional scientists.
Citizen scientist
A member of the general public who collects and analyses data
relating to the natural world, typically as part of a collaborative
project with professional scientists.
Civil society
The aggregate of non-governmental organizations and
institutions representing the interests and will of citizens.
Clean Development Mechanism (CDM)
The mechanism provided by Article 12 of the Kyoto Protocol,
designed to assist developing countries achieve sustainable
development by permitting industrialized countries to finance
projects for reducing greenhouse gas emissions in developing
countries and receive carbon credits for doing so.
Climate change
The UN Framework Convention on Climate Change defines
climate change as “a change of climate which is attributed
directly or indirectly to human activity that alters the
composition of the global atmosphere and which is in addition
to natural climate variability observed over comparable time
periods.”
Climate proofing
A shorthand term for identifying risks to a development
project, or any other specified natural or human asset, as a
consequence of climate variability and change, and ensuring
that those risks are reduced to acceptable levels through
long-lasting and environmentally sound, economically viable,
and socially acceptable changes implemented at one or more
of the following stages in the project cycle: planning, design,
construction, operation and decommissioning.
Climate variability
Variations in the mean state and other statistics (such as
standard deviations and the occurrence of extremes) of the
climate on all temporal and spatial scales beyond that of
individual weather events. Variability may be due to natural
internal processes in the climate system (internal variability),
or to variations in natural or anthropogenic external forcing
(external variability).
Chlorofluorocarbons (CFCs)
A group of chemicals, consisting of chlorine, fluorine and
carbon, highly volatile and of low toxicity, widely used in the
past as refrigerants, solvents, propellants and foaming agents.
Chlorofluorocarbons have both ozone depletion and global
warming potential.

Community-based monitoring and information systems
(CBMIS)
This term refers to initiatives by indigenous peoples and local
community organisations to monitor their community’s wellbeing and the state of their territories and natural resources,
applying a mix of traditional knowledge and innovative tools
and approaches.
Cross-cutting issue
An issue that cannot be adequately understood or explained
without reference to the interactions of several of its
dimensions that are usually defined separately.
Crowdsourcing
A problem-solving and production process that involves
outsourcing tasks to a network of people, also known as the
crowd. This process can occur both online and offline.
Conjunctival melanoma
A pigmented lesion of the ocular surface. It is an uncommon
but potentially devastating tumor that may invade the local
tissues of the eye, spread systemically through lymphatic
drainage and hematogenous spread, and recur in spite of
treatment.
Conservation
The protection, care, management and maintenance of
ecosystems, habitats, wildlife species and populations, within
or outside of their natural environments, in order to safeguard
the natural conditions for their long-term permanence.
Crop
(The total amount collected of) a plant such as a grain, fruit or
vegetable grown in large amounts.
Cultural services
In the context of ecosystems, the non-material benefits for
people, including spiritual enrichment, cognitive development,
recreation and aesthetic experience.
Custodian agencies
United Nations bodies (and in some cases, other international
organizations) responsible for compiling and verifying country
data and metadata, and for submitting the data, along with
regional and global aggregates, to the United Nations Statistics
Division (UNSD). Furthermore, custodian agencies are expected
to take the lead in developing missing indicators.
Cutaneous malignant melanoma
The most common subtype of malignant melanoma,
a malignant neoplasm that arises from melanocytes.
Melanocytes predominantly occur in the basal layer of the
epidermis but do occur elsewhere in the body. Primary
cutaneous melanoma is by far the most common type of
primary melanoma, although it may occur in other tissues, e.g.
primary uveal malignant melanoma.
Dataset
A collection of data on a particular issue.
DDT (dichlorodiphenyltrichloroethane)
A synthetic organochlorine insecticide, one of the persistent
organic pollutants listed for control under the Stockholm
Convention on Persistent Organic Pollutants.

Decarbonization
Remove carbon or carbonaceous deposits from (an engine or
other metal object).
Deforestation
Conversion of forested land to non-forest areas.
Dengue
An infectious diseases caused by any one of four related
viruses transmitted by mosquitoes. The dengue virus is a
leading cause of illness and death in the tropic and subtropics.
As many as 400 million people are infected yearly.
Desertification
Land degradation in arid, semi-arid and dry sub-humid areas
resulting from various factors, including climatic variations and
human activities. It involves crossing thresholds beyond which
the underpinning ecosystem cannot restore itself, but requires
ever-greater external resources for recovery.
Detoxification
The process of removing toxic substances or qualities.
Disability-adjusted life years (DALYS)
The sum of years of potential life lost due to premature
mortality and the years of productive life lost due to disability.
Disaggregation
To separate into component parts.
Disaster risk management
The application of disaster risk reduction policies and
strategies, to prevent new disaster risks, reduce existing
disaster risks, and manage residual risks, contributing to
the strengthening of resilience and reduction of losses.
Disaster risk management actions can be categorized into;
prospective disaster risk management, corrective disaster risk
management and compensatory disaster risk management
(also referred to as residual risk management).
Disaster risk reduction
The conceptual framework of elements intended to minimize
vulnerability to disasters throughout a society, to avoid
(prevention) or limit (mitigation and preparedness) the adverse
impacts of hazards, within the broad context of sustainable
development.
DPSIR Framework
UNEP adopted the DPSIR causal framework approach for the
GEO assessments. This represents a systems-analysis view in
which the driving forces of social and economic development
exert pressures on the environment, which change the state of
the environment. The changing state of the environment leads
to impacts on, for example, human well-being and ecosystem
health, which then produces human responses to remedy
these impacts, such as social controls, redirecting investments,
and/or policies and political interventions to influence human
activity. Finally, these responses influence the state of the
environment, either directly or indirectly, through the driving
forces or the pressures. Existing policies increasingly need
to be assessed in terms of how they address the drivers and
impacts of environmental challenges.
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Drainage basin
(Also called watershed, river basin or catchment)
Land area where precipitation runs off into streams, rivers,
lakes and reservoirs. It is a land feature that can be identified
by tracing a line along the highest elevations between different
areas, often a ridge.
Drip irrigation
Sometimes called trickle irrigation and involves dripping
water onto the soil at very low rates (2-20 litres/hour) from
a system of small diameter plastic pipes fitted with outlets
called emitters or drippers. Water is applied close to plants
so that only part of the soil in which the roots grow is wetted
(Figure 60), unlike surface and sprinkler irrigation, which
involves wetting the whole soil profile. With drip irrigation water,
applications are more frequent (usually every 1-3 days) than
with other methods and this provides a very favourable high
moisture level in the soil in which plants can flourish.
Driver
The overarching socio-economic forces that exert pressures on
the state of the environment.
Drylands
Areas characterized by lack of water, which constrain two
major, linked ecosystem services: primary production and
nutrient cycling. Four dryland sub-types are widely recognized:
dry sub-humid, semi-arid, arid and hyper-arid, showing an
increasing level of aridity or moisture deficit.
E-waste (electronic waste)
A generic term encompassing various forms of electrical and
electronic equipment that has ceased to be considered of value
and is disposed of.
Early warning
The provision of timely and effective information, through
identified institutions, that allows individuals exposed to a
hazard to take action to avoid or reduce their risk and prepare
an effective response.
Earth System
The Earth System is a complex social-environmental system
of interacting physical, chemical, biological and social
components and processes that determine the state and
evolution of the planet and life on it.
Eco-design
The integration of environmental aspects into product
design and development with the aim of reducing adverse
environmental impacts throughout a product’s life cycle.
Ecological footprint
A measure of the area of biologically productive land and water
an individual, population or activity uses to produce all the
resources it consumes and to absorb the corresponding waste
(such as carbon dioxide emissions from fossil fuel use), using
prevailing technology and resource management practices.
The ecological footprint is usually measured in global hectares.
Ecoregion
A major ecosystem defined by distinctive geography and
receiving uniform solar radiation and moisture.
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Ecosystem
A dynamic complex of plant, animal and micro-organism
communities and their non-living environment, interacting as a
functional unit.
Ecosystem approach
A strategy for the integrated management of land, water and
living resources that promotes conservation and sustainable
use in an equitable way. An ecosystem approach is based on
the application of appropriate scientific methods, focused on
levels of biological organization that encompass the essential
structure, processes, functions and interactions among and
between organisms and their environment. It recognizes that
humans, with their cultural diversity, are an integral component
of many ecosystems.
Ecosystem boundaries
Ecosystem boundaries are zones of transitions between
two adjacent habitats. They occur naturally in all biomes
but the extent of boundaries has been greatly increased by
anthropogenic habitat modification. Transition zones are
characterized by a profound change in the composition of plant
and animal communities and that transition may be abrupt,
gradual or even occur via a series of intermediate habitat types.
Ecosystem collapse
The endpoint of ecosystem decline, and occurs when all
occurrences of an ecosystem have moved outside the natural
range of spatial and temporal variability in composition,
structure and/or function.
Ecosystem function
An intrinsic ecosystem characteristic related to the set of
conditions and processes whereby an ecosystem maintains
its integrity (such as primary productivity, food chain and
biogeochemical cycles). Ecosystem functions include such
processes as decomposition, production, nutrient cycling, and
movements of nutrients and energy.
Ecosystem health
The degree to which ecological factors and their interactions
are reasonably complete and function for continued resilience,
productivity and renewal of the ecosystem.
Ecosystem management
An approach to maintaining or restoring the composition,
structure, function and delivery of services of natural and
modified ecosystems for the goal of achieving sustainability.
It is based on an adaptive, collaboratively developed vision
of desired future conditions that integrates ecological, socioeconomic, and institutional perspectives, applied within
a geographic framework, and defined primarily by natural
ecological boundaries.
Ecosystem resilience
The level of disturbance that an ecosystem can withstand
without crossing a threshold to become a different structure
or deliver different outputs. Resilience depends on ecological
dynamics as well as human organizational and institutional
capacity to understand, manage and respond to these
dynamics.

Ecosystem restoration
The process of assisting the recovery of an ecosystem that has
been degraded, damaged or destroyed.
Ecosystem-based adaptation
The use of biodiversity and ecosystem services as part of an
overall strategy to help people adapt to the adverse effects of
climate change.
Ecotourism
Travel undertaken to witness the natural or ecological quality
of particular sites or regions, including the provision of ecofriendly services to facilitate such travel.
Effluent
In issues of water quality, refers to liquid waste (treated or
untreated) discharged to the environment from sources such
as industrial process and sewage treatment plants.
El Niño (also El Niño-Southern Oscillation (ENSO))
In its original sense, it is a warm water current that periodically
flows along the coast of Ecuador and Peru, disrupting
the local fishery. This oceanic event is associated with a
fluctuation of the inter-tropical surface pressure pattern
and circulation in the Indian and Pacific Oceans, called the
Southern Oscillation. This atmosphere-ocean phenomenon
is collectively known as El Niño-Southern Oscillation. During
an El Niño event, the prevailing trade winds weaken and the
equatorial countercurrent strengthens, causing warm surface
waters in the Indonesian area to flow eastward to overlie the
cold waters of the Peru current off South America. This event
has great impact on the wind, sea surface temperature and
precipitation patterns in the tropical Pacific. It has climatic
effects throughout the Pacific region and in many other parts
of the world. The opposite of an El Niño event is called La Niña.
Electrification
The action or process of charging something with electricity.
Emission inventory
Details the amounts and types of pollutants released into the
environment.
Endangered species
A species is endangered when the best available evidence
indicates that it meets any of the criteria A to E specified for
the endangered category of the IUCN Red List, and is therefore
considered to be facing a very high risk of extinction in the wild.
Endocrine disruptor
An external substance that interferes (through mimicking,
blocking, inhibiting or stimulating) with function(s) of
the hormonal system and consequently causes adverse
health effects in an intact organism, or its progeny, or (sub)
populations.
Energy intensity
Ratio of energy consumption to economic or physical
output. At the national level, energy intensity is the ratio of
total domestic primary energy consumption or final energy

consumption to gross domestic product or physical output.
Lower energy intensity shows greater efficiency in energy use.
Environment statistics
Statistics that describe the state of and trends in the
environment, covering the media of the natural environment
(air/ climate, water, land/soil), the living organisms within the
media, and human settlements.
Environmental assessment
The entire process of undertaking an objective evaluation and
analysis of information designed to support environmental
decision making. It applies the judgement of experts to
existing knowledge to provide scientifically credible answers
to policy-relevant questions, quantifying where possible the
level of confidence. It reduces complexity but adds value
bysummarizing, synthesizing and building scenarios, and
identifies consensus by sorting out what is known and widely
accepted from what is not known or not agreed. It sensitizes
the scientific community to policy needs and the policy
community to the scientific basis for action.
Environmental degradation
Environmental degradation is the deterioration in environmental
quality from ambient concentrations of pollutants and other
activities and processes such as improper land use and natural
disasters.
Environmental education
The process of recognizing values and clarifying concepts in
order to develop skills and attitudes necessary to understand
and appreciate the interrelatedness of humans, their culture
and biophysical surroundings. Environmental education also
entails practice in decision-making and self-formulation of
a code of behaviour about issues concerning environmental
quality.
Environmental flows
Quantity, timing and quality of water flows required to
sustain freshwater and estuarine ecosystems and the
human livelihoods and well-being that depend on these
ecosystems. Through implementation of environmental flows,
water managers strive to achieve a flow regime, or pattern,
that provides for human uses and maintains the essential
processes required to support healthy river ecosystems.
Environmental footprint
The effect that a person, company, activity, etc. has on the
environment, for example the amount of natural resources that
they use and the amount of harmful gases that they produce.
Environmental governance
Environmental Governance is the means by which society
determines and acts on goals and priorities related to the
management of natural resources. This includes the rules, both
formal and informal, that govern human behavior in decisionmaking processes as well as the decisions themselves.
Appropriate legal frameworks on the global, regional, national
and local level are a prerequisite for good environmental
governance.
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Environmental health
Those aspects of human health and disease that are
determined by factors in the environment. It also refers to the
theory and practice of assessing and controlling factors in the
environment that can potentially affect health. Environmental
health includes both the direct pathological effects of
chemicals, radiation and some biological agents, and the
effects, often indirect, on health and well-being of the broad
physical, psychological, social and aesthetic environment. This
includes housing, urban development, land use and transport.
Environmental impact assessment (EIA)
An analytical process or procedure that systematically
examines the possible environmental consequences of a given
activity or project. The aim is to ensure that the environmental
implications are taken into account before the decisions are
made.
Environmental justice
A mechanism of accountability for the protection of rights
and the prevention and punishment of wrongs related to the
disproportionate impacts of growth on the poor and vulnerable
in society from rising pollution and degradation of ecosystem
services, and from inequitable access to and benefits from the
use of natural assets and extractive resources.
Environmental monitoring
Regular, comparable measurements or time series of data on
the environment.
Environmental policy
A policy aimed at addressing environmental problems and
challenges.
Environmental pressure
Pressure resulting from human activities which bring about
changes in the state of the environment.
Environmental refugees and internally displaced people
(IDPs)
People who have been forced to leave their traditional
habitat temporarily or permanently, because of a marked
environmental disruption (natural or triggered by people) that
jeopardizes their existence and/or seriously affected the quality
of their life. (Science for Peace) belong to a larger group of
immigrants known as environmental refugees. Environmental
refugees include immigrants forced to flee because of natural
disasters, such as volcanoes and tsunamis.
Epidemiology
The branch of medicine which deals with the incidence,
distribution, and possible control of diseases and other factors
relating to health.
Equity
Fairness of rights, distribution and access. Depending on
context, this can refer to access to resources, services or
power.
Estuary
Water passage where the tide meets a river current.
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Eutrophication
The degradation of water or land quality due to enrichment
by nutrients, primarily nitrogen and phosphorous, which
results in excessive plant (principally algae) growth and
decay. Eutrophication of a lake normally contributes to its
slow evolution into a bog or marsh and ultimately to dry land.
Eutrophication may be accelerated by human activities that
speed up the ageing process.
Evapotranspiration
Combined loss of water by evaporation from the soil or surface
water, and transpiration from plants and animals.
External cost (also externality)
A cost that is not included in the market price of the goods and
services produced. In other words, a cost not borne by those
who create it, such as the cost of cleaning up contamination
caused by discharge of pollution into the environment.
Feed-in tariff
A feed-in tariff is an energy policy focused on supporting
the development and dissemination of renewable power
generation. In a feed-in tariff scheme, providers of energy from
renewable sources, such as solar, wind or water, receive a price
for what they produce based on the generation costs. This
purchase guarantee is offered generally on a long-term basis,
ranging from 5 to 20 years, but most commonly spanning
15–20 years.1 The cost of the tariff payments are typically
shared with the electricity consumers.
Feedback
Where non-linear change is driven by reactions that either
dampen change (negative feedbacks) or reinforce change
(positive feedbacks).
Fipronil systemic insecticides
Phenyl-pyrazole fipronil are insecticides with systemic
properties. Their physicochemical characteristics, mainly
assessed in terms of their octanol water partition coefficient
(Kow) and dissociation constant (pKa), enable their entrance
into plant tissues and their translocation to all its parts.
Regardless of the manner of application and route of entry to
the plant, they translocate throughout all plant tissues making
them toxic to any insects (and potentially other organisms) that
feed upon the plant. This protects the plant from direct damage
by herbivorous (mainly sap feeding) insects and indirectly from
damage by plant viruses that are transmitted by insects.
Floods (river, flash and storm surge)
Usually classified into three types: river flood, flash flood and
storm surge. River floods result from intense and/or persistent
rain over large areas. Flash floods are mostly local events
resulting from intense rainfall over a small area in a short
period of time. Storm surge floods occur when flood water
from the ocean or large lakes is pushed on to land by winds or
storms.
Food security
Physical and economic access to food that meets people’s
dietary needs as well as their food preferences.

Food system
1) Food systems are usually conceived as a set of activities
ranging from production to consumption. It is a broad
concept encompassing food security and its components –
availability, access and utilization – and including the social
and environmental outcomes of these activities. Food systems
in developing countries have been largely transformed by
globalization. This change offers tremendous opportunities
for food workers to access new and better employments.
Yet, small scale food producers and other food workers are
still too often excluded from the benefits generated by food
businesses.
Food-water-energy nexus
The water-food-energy nexus is central to sustainable
development. Demand for all three is increasing, driven by a
rising global population, rapid urbanization, changing diets
and economic growth. Agriculture is the largest consumer of
the world’s freshwater resources, and more than one-quarter
of the energy used globally is expended on food production
and supply. The inextricable linkages between these critical
domains require a suitably integrated approach to ensuring
water and food security, and sustainable agriculture and energy
production worldwide.
Forest
Land spanning more than 0.5 hectares with trees higher than 5
metres and a canopy cover of more than 10 per cent, or trees
able to reach these thresholds in situ. It does not include land
that is predominantly under agricultural or urban use.
Forest degradation
Changes within the forest that negatively affect the structure or
function of the stand or site, and thereby lower the capacity to
supply products and/or services.
Forest management
The processes of planning and implementing practices for the
stewardship and use of forests and other wooded land aimed
at achieving specific environmental, economic, social and/or
cultural objectives.
Forest plantation
Forest stands established by planting and/or seeding in the
process of afforestation or reforestation. They are either of
introduced species (all planted stands), or intensively managed
stands of indigenous species, which meet all the following
criteria: contain one or two species, are of similar age and
regularly spaced. “Planted forest” is another term used for
plantation.
Fossil fuel
Coal, natural gas and petroleum products (such as oil) formed
from the decayed bodies of animals and plants that died
millions of years ago.
Free-riding
Free riding occurs when one firm (or individual) benefits from
the actions and efforts of another without paying or sharing
the costs. For example, a retail store may initially choose to
incur costs of training its staff to demonstrate to potential

customers how a particular kitchen appliance works. It may do
so in order to expand its sales. However, the customers may
later choose to buy the product from another retailer selling
at a lower price because its business strategy is not to incur
these training and demonstration costs. This second retailer is
viewed as “free riding” on the efforts and the costs incurred by
the first retailer. If such a situation persists, the first retailer will
not have the incentive to continue.
Gender
Gender refers to the roles, behaviors, activities, and attributes
that a given society at a given time considers appropriate
for men and women. In addition to the social attributes and
opportunities associated with being male and female and the
relationships between women and men and girls and boys,
gender also refers to the relations between women and those
between men. These attributes, opportunities and relationships
are socially constructed and are learned through socialization
processes. They are context/ time-specific and changeable.
Gender determines what is expected, allowed and valued in
a woman or a man in a given context. Gender is part of the
broader socio-cultural context, as are other important criteria
for socio-cultural analysis including class, race, poverty level,
ethnic group, sexual orientation, age, etc.
Gender analysis
Gender analysis is a critical examination of how differences
in gender roles, activities, needs, opportunities and rights/
entitlements affect men, women, girls and boys in certain
situation or contexts. Gender analysis examines the
relationships between females and males and their access to
and control of resources and the constraints they face relative
to each other. A gender analysis should be integrated into all
sector assessments or situational analyses to ensure that
gender-based injustices and inequalities are not exacerbated
by interventions, and that where possible, greater equality and
justice in gender relations are promoted.
Gender equality (Equality between women and men)
This refers to the equal rights, responsibilities and opportunities
of women and men and girls and boys. Equality does not mean
that women and men will become the same but that women’s
and men’s rights, responsibilities and opportunities will not
depend on whether they are born male or female. Gender
equality implies that the interests, needs and priorities of both
women and men are taken into consideration, recognizing
the diversity of different groups of women and men. Gender
equality is not a women’s issue but should concern and fully
engage men as well as women. Equality between women and
men is seen both as a human rights issue and as a
precondition for, and indicator of, sustainable
people-centered development.
Gender gap
The term gender gap refers to any disparity between women
and men’s condition or position in society. It is often used to
refer to a difference in average earnings between women and
men, e.g. “gender pay gap.” However, gender gaps can be found
in many areas, such as economic participation and opportunity,
educational attainment, health and survival and political
empowerment.
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Gender mainstreaming
Gender mainstreaming is the chosen strategy of the United
Nations system for implementing greater equality for women
and girls in relation to men and boys. Mainstreaming a gender
perspective is the process of assessing the implications for
women and men of any planned action, including legislation,
policies or programs, in all areas and at all levels. It is a way to
make women’s as well as men’s concerns and experiences an
integral dimension of the design, implementation, monitoring
and evaluation of policies and programs in all political,
economic and societal spheres so that women and men
benefit equally and inequality is not perpetuated. The ultimate
goal is to achieve gender equality.
Gender-disaggregated data
Information collected and presented separately according
to people’s gender. It typically includes the state of being
masculine or feminine based on social or cultural identities,
constructs and differences.
Genetic diversity
The variety of genes within a particular species, variety or
breed.
GEO Data Portal (now Environmental Data Explorer)
The source for datasets used by UNEP and its partners in
the Global Environment Outlook report and other integrated
environmental assessments. Its online database holds more
than 500 different variables, including national, sub-regional,
regional and global statistics as well as geospatial datasets
(maps), covering themes such as freshwater, population,
forests, emissions, climate, disasters, health and GDP.
Geomorphology
The study of the physical features of the surface of the earth
and their relation to its geological structures.
Geospatial
Relating to or denoting data that is associated with a particular
location.
Geostationary orbit
Circular orbit 35,785 km (22,236 miles) above Earth’s Equator
in which a satellite’s orbital period is equal to Earth’s rotation
period of 23 hours and 56 minutes. A spacecraft in this orbit
appears to an observer on Earth to be stationary in the sky. This
particular orbit is used for meteorological and communications
satellites. The geostationary orbit is a special case of the
geosynchronous orbit, which is any orbit with a period equal to
Earth’s rotation period.
Geothermal energy
The word geothermal comes from the Greek words geo
(earth) and therme (heat). Geothermal energy is heat within
the earth. People can use this heat as steam or as hot water
to heat buildings or to generate electricity. Geothermal energy
is a renewable energy source because heat is continuously
produced inside the earth.
Glacial periods
A period in the earth’s history when polar and mountain ice
sheets were unusually extensive across the earth’s surface.
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Glacier retreat
Glaciers retreaz when their terminus does not extend as far
downvalley as it previously did. Glaciers may retreat when
their ice melts or ablates more quickly than snowfall can
accumulate and form new glacial ice. Higher temperatures
and less snowfall have been causing many glaciers around the
world to retreat recently.
Global (international) environmental governance
The assemblage of laws and institutions that regulate societynature interactions and shape environmental outcomes.
Global commons
Natural un-owned assets such as the atmosphere, oceans,
outer space and the Antarctic.
Global Earth Observation System of Systems (GEOSS)
A network aiming to link existing and planned Earth observing
systems (e.g., satellites and networks of weather stations and
ocean buoys) around the world, support the development of
new systems where gaps currently exist, and promote common
technical standards so that data from the thousands of different
instruments can be combined into coherent datasets. It aims to
provide decision support tools to policy makers and other users
in areas such as health, agriculture and disasters.
Global hectare
A hypothetical hectare with world-average ability to produce
resources and absorb wastes.
Global observation system
A set of coordinated monitoring activities that would collect
much needed data at a global scale on a variety of indicators
such as biodiversity, water quality and quantity, atmospheric
pollution, land degradation and chemical release.
Global public good
Public goods that have universal benefits, covering multiple
groups of countries and all populations.
Global warming
Increase in surface air temperature, referred to as the global
temperature, induced by emissions of greenhouse gases into
the air.
Globalization
The increasing integration of economies and societies around
the world, particularly through trade and financial flows, and the
transfer of culture and technology.
Governance
The act, process, or power of governing for the organization
of society/ies. For example, there is governance through the
state, the market, or through civil society groups and local
organizations. Governance is exercised through institutions:
laws, property-rights systems and forms of social organization.
Green economy
There is no internationally agreed definition of green economy
and at least eight separate definitions were identified in
recent publications. For example, UNEP has defined the green
economy as “one that results in improved human well-being
and social equity, while significantly reducing environmental

risks and ecological scarcities. It is low carbon, resource
efficient, and socially inclusive” (UNEP, 2011). This definition
has been cited in a number of more recent reports, including
by the UNEMG and the OECD. Another definition for green
economy offered by the Green Economy Coalition (a group of
NGOs, trade union groups and others doing grassroots work
on a green economy) succinctly defines green economy as “a
resilient economy that provides a better quality of life for all
within the ecological limits of the planet.”
Greenhouse gases (GHGs)
Gaseous constituents of the atmosphere, both natural and
anthropogenic, that absorb and emit thermal radiation. This
property causes the greenhouse effect. Water vapour (H2O),
carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4) and
ozone (O3) are the primary greenhouse gases in the Earth’s
atmosphere. There are human-made greenhouse gases in
the atmosphere, such as halocarbons and other chlorine- and
bromine-containing substances. Beside CO2, N2O and CH4,
the Kyoto Protocol deals with sulphur hexafluoride (SF6),
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and
nitrogen trifluoride (NF3).
Grey water
Water the quality of which has been adversely affected by
human use, in industrial, agriculture or domestically. The
grey water footprint of a product is an indicator of freshwater
pollution that can be associated with the production of a
product over its full supply chain. It is defined as the volume of
freshwater that is required to assimilate the load of pollutants
based on natural background concentrations and existing
ambient water quality standards. It is calculated as the volume
of water that is required to dilute pollutants to such an extent
that the quality of the water remains above agreed water
quality standards.
Gross domestic product (GDP)
The value of all final goods and services produced in a country
in one year. GDP can be measured by adding up all of an
economy’s incomes – wages, interest, profits, and rents –
or expenditures – consumption, investment, government
purchases, and net exports (exports minus imports).
Ground truthing
A process by which the content of satellite images, aerial
photographs – or maps based on them – is compared with the
reality on the ground through site visits and field surveys. It is
used to verify the accuracy of the images or the way they have
been interpreted to produce maps.
Groundwater
Water that flows or seeps downward and saturates soil or rock,
supplying springs and wells. The upper surface of the saturated
zone is called the water table.
Gyres
A large system of rotating ocean currents, primarily driven by
wind movement. Large gyres exist in the Indian Ocean, North
Atlantic, North Pacific, South Atlantic and South Pacific.

Habitat
(1) The place or type of site where an organism or population
occurs naturally.
(2) Terrestrial or aquatic areas distinguished by geographic,
living and non-living features, whether entirely natural or seminatural.
Hadley cell
A large-scale atmospheric convection cell in which air rises at
the equator and sinks at medium latitudes, typically about 30°
north or south.
Hazard
A potentially damaging physical event, phenomenon or human
activity that may cause the loss of life or injury, property
damage, social and economic disruption or environmental
degradation.
Hazardous waste
A used or discarded material that can damage human health
and the environment. Hazardous wastes may include heavy
metals, toxic chemicals, medical wastes or radioactive
material.
Heavy metals
A subset of elements that exhibit metallic properties, including
transitional metals and semi-metals (metalloids), such as
arsenic, cadmium, chromium, copper, lead, mercury, nickel
and zinc, that have been associated with contamination and
potential toxicity.
Helminth
Worm-like parasites.
Heterogeneities
The quality or sate of being diverse in character or content.
High seas
The oceans outside national jurisdictions, lying beyond each
nation’s exclusive economic zone or other territorial waters.
Human footprint
The impact of human activities measured in terms of the area
of biologically productive land and water required to produce
the goods consumed and to assimilate the wastes generated.
Human health
Health is a state of complete physical, mental and social wellbeing and not merely the absence of disease or infirmity.
Human well-being
The extent to which individuals have the ability to live the kinds
of lives they have reason to value; the opportunities people
have to pursue their aspirations. Basic components of human
well-being include: security, meeting material needs, health and
social relations.
Hybridization
The process of an animal or plant breeding with an individual of
another species or variety.

Habitat fragmentation
Alteration of habitat resulting in spatial separation of habitat
units from a previous state of greater continuity.
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Hydraulic fracturing
The gas-fired plants come courtesy of the revolution in
hydraulic fracturing (“fracking”), which has delivered a vast
supply of low-cost natural gas to an electricity market that has
struggled with steadily rising coal prices since 2001.
Hydrochlorofluorocarbons (HCFCs)
Organic and human-made substances composed of hydrogen,
chlorine, fluorine and carbon atoms. As the ozone-depleting
potential of HCFCs is much lower than that of CFCs, HCFCs
were considered acceptable interim substitutes for CFCs.
Hydrological cycle
Succession of stages undergone by water in its passage from
the atmosphere to the Earth’s surface and its return to the
atmosphere. The stages include evaporation from land, sea
or inland water, condensation to form clouds, precipitation,
accumulation in the soil or in water bodies, and re-evaporation.
Hydrometeorology
A branch of meteorology that deals with water in the
atmosphere especially as precipitation.
Hydroponics
The process of growing plants in sand, gravel, or liquid, with
added nutrients but without soil.
Hypoxia
Lack of oxygen. In the context of eutrophication and algal
blooms, hypoxia is the result of a process that uses up
dissolved oxygen in the water. Algal blooms cause water to
become more opaque, thereby reducing light availability to
submerged aquatic vegetation, and interfering with beneficial
human water uses. When the bloom dies off, algae sink to the
bottom and are decomposed by bacteria using up the available
oxygen. Hypoxia is particularly severe in the late summer, and
can be so severe in some areas that they are referred to as
“dead zones” because only bacteria can survive there.
IAS Invasive alien species
Invasive alien species are plants, animals, pathogens and other
organisms that are non-native to an ecosystem, and which
may cause economic or environmental harm or adversely
affect human health. In particular, they impact adversely upon
biodiversity, including decline or elimination of native species through competition, predation, or transmission of pathogens
- and the disruption of local ecosystems and ecosystem
functions.
Improved drinking water
“Improved” sources of drinking water include piped water
into dwellings; piped water into yards/plots; public taps or
standpipes; tube wells or boreholes; protected dug wells;
protected springs; and rainwater.
Improved sanitation
“Improved” sanitation includes flush lavatories; piped sewer
systems; septic tanks; flush/pour flush to pit latrines; ventilated
improved pit latrines (VIP); pit latrines with slab; composting
lavatories.
In vitro
(Of a process) performed or taking place in a test tube, culture
dish, or elsewhere outside a living organism.
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Inertial forces
Any force invoked by an observer to maintain the validity of
Isaac Newton’s second law of motion in a reference frame
that is rotating or otherwise accelerating at a constant rate.
For specific inertial forces, see centrifugal force; Coriolis force;
d’Alembert’s principle .
Institutions
Regularized patterns of interaction by which society organizes
itself: the rules, practices and conventions that structure
human interaction. The term is wide and encompassing, and
could be taken to include law, social relationships, property
rights and tenurial systems, norms, beliefs, customs and codes
of conduct as much as multilateral environmental agreements,
international conventions and financing mechanisms.
Institutions could be formal (explicit, written, often having the
sanction of the state) or informal (unwritten, implied, tacit,
mutually agreed and accepted).
Integrated coastal zone management
Approaches that integrate economic, social and ecological
perspectives for the management of coastal resources and
areas.
Integrated water resources management (IWRM)
A process which promotes the coordinated development and
management of water, land and related resources, in order
to maximize the resultant economic and social welfare in an
equitable manner without compromising the sustainability of
vital ecosystems.
Intersectionality
The understanding that social roles and identities overlap and
have intertwined effects. The identity of any individual reflects
and is shaped by a range of social and cultural categories such
as race, class, gender, sexual orientation, and religion (among
others). Oppressions within society are enacted through these
multiple and linked identities.
Invasive species
Introduced species that have spread beyond their area of
introduction (and, rarely, native species that have recently
expanded their populations), and which are frequently
associated with negative impacts on the environment, human
economy or human health.
Jetstream
A narrow variable band of very strong predominantly westerly
air currents encircling the globe several miles above the earth.
There are typically two or three jet streams in each of the
northern and southern hemispheres.
Keratinocyte
Cells found in the epidermis. Keratinocytes at the outer surface
of the epidermis are dead and form a tough protective layer.
The cells underneath divide to replenish the supply.
Kyoto Protocol
A protocol to the 1992 United Nations Framework Convention
on Climate Change (UNFCCC) adopted at the Third Session
of the Conference of the Parties to the UNFCCC in 1997 in
Kyoto, Japan. It contains legally binding commitments in
addition to those included in the UNFCCC. Countries included
in Annex B of the protocol (most OECD countries and countries

with economies in transition) agreed to control their national
anthropogenic emissions of greenhouse gases (CO2, CH4,
N2O, HFCs, PFCs, SF6 and NF3) so that the total emissions
from these countries would be at least 5 per cent below 1990
levels in the commitment period, 2008 to 2012.
Land cover
The physical coverage of land, usually expressed in terms
of vegetation cover or lack of it. Influenced by but not
synonymous with land use.
Land degradation neutrality
A state whereby the amount and quality of land resources,
necessary to support ecosystem functions and services and
enhance food security, remains stable or increases within
specified temporal and spatial scales and ecosystems.
Land degradation neutrality
A state whereby the amount and quality of land resources,
necessary to support ecosystem functions and services and
enhance food security, remains stable or increases within
specified temporal and spatial scales and ecosystems.
Land degradation
A long-term loss of ecosystem function and services, caused
by disturbances from which the system cannot recover
unaided.
Land grabbing
Large-scale land grabbing is defined as “acquisitions or
concessions that are one or more of the following: (i) in
violation of human rights, particularly the equal rights of
women; (ii) not based on free, prior and informed consent of
affected land-users; (iii) not based on a thorough assessment,
or in disregard of social, economic and environmental impacts
including the way those impacts are gendered; (iv) not based
on transparent contracts that specify clear and binding
commitments about activities, employment and benefits
sharing; and (v) not based on effective democratic planning,
independent oversight and meaningful participation.”
Land Tenure
The relationship, whether legally or customarily defined,
among people, as individuals or groups, with respect to
land. (For convenience, “land” is used here to include other
natural resources such as water and trees.) Land tenure is an
institution, i.e., rules invented by societies to regulate behaviour.
Rules of tenure define how property rights to land are to be
allocated within societies. They define how access is granted
to rights to use, control, and transfer land, as well as associated
responsibilities and restraints. In simple terms, land tenure
systems determine who can use what resources for how long,
and under what conditions.
Land use planning
The systematic assessment of land and water potential,
alternative patterns of land use and other physical, social and
economic conditions, for the purpose of selecting and adopting
land-use options which are most beneficial to land users.
Land use
The functional dimension of land for different human purposes
or economic activities. Examples of land use categories include
agriculture, industrial use, transport and protected areas.

Land-use planning
Land-use planning involves the systematic assessment of
environmental, economic and social impacts of the range of
potential uses of land in order to decide on the optimal pattern
of land use. Land-use planning and systematic conservation
planning has seldom been explored explicitly as a tool in global
scenarios.
Legitimacy
Measure of political acceptability or perceived fairness. State
law has its legitimacy in the state; local law and practices
work on a system of social sanction, in that they derive
their legitimacy from a system of social organization and
relationships.
Leverage point
A place in a system’s structure where a relatively small amount
of force can effect change. It is a low leverage point if a small
amount of force causes a small change in system behaviour, or
a high leverage point if a small amount of force causes a large
change.
Life-cycle analysis
A technique to assess the environmental impacts associated
with all the stages of the life of a product – from raw material
extraction through materials processing, manufacture,
distribution, use, repair and maintenance, and disposal or
recycling (cradle-to-grave).
Lifetime (in the atmosphere)
The approximate amount of time it takes for concentrations
of an atmospheric pollutant to return to the background
level (assuming emissions cease) as a result of either being
converted to another chemical compound or being taken out
of the atmosphere through a sink. Atmospheric lifetimes can
vary from hours or weeks (sulphate aerosols) to more than a
century (CFCs).
Livelihood
(The way someone earns) the money people need to pay for
food, a place to live, clothing, etc.
Mainstreaming
Taking into consideration as an integral part of the issue in
question.
Mangrove
A tree or shrub that grows in chiefly tropical coastal swamps
that are flooded at high tide. Mangroves typically have
numerous tangled roots above ground and form dense
thickets.
Marginalization
Treatment of a person, group, or concept as insignificant or
peripheral.
Mariculture
The cultivation of marine organisms in their natural
environment.
Marine protected area (MPA)
A geographically defined marine area that is designated or
regulated and managed to achieve specific conservation
objectives.
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Market-based instrument
Market-based instruments span a range of measures and
approaches. Fundamentally, they are policy measures that
influence outcomes through their effect on costs and profits.
In the hands of policymakers, they can affect the operation of
established markets or create new ones. They are commonly
also referred to as ‘economic’ instruments because they
attribute value to assets and directly affect decisions based on
considerations of price and income.
Market-based/ Economic incentives
Market-based approaches or incentives provide continuous
inducements, monetary and near-monetary, to encourage
polluting entities to reduce releases of harmful pollutants.
As a result, market-based approaches create an incentive
for the private sector to incorporate pollution abatement into
production or consumption decisions and to innovate in such
a way as to continually search for the least costly method of
abatement.
Material flow accounting
The quantification of all materials used in economic activities.
It accounts for the total material mobilized during the
extraction of materials and for the materials actually used in
economic processes measured in terms of their mass.
Megacities
Urban areas with more than 10 million inhabitants.
Merit goods
Goods or services (such as education and vaccination)
provided free for the benefit of the entire society by a
government, because they would be under-provided if left to
the market forces or private enterprise.
Merkel cell carcinoma
A very rare disease in which malignant (cancer) cells form
in the skin. Merkel cells are found in the top layer of the skin.
These cells are very close to the nerve endings that receive the
sensation of touch.
Methemoglobinemia
A condition in which a higher-than-normal amount of
methemoglobin is found in the blood. Methemoglobin
is a form of hemoglobin that cannot carry oxygen. In
methemoglobinemia, tissues cannot get enough oxygen.
Symptoms may include headache, dizziness, fatigue,
shortness of breath, nausea, vomiting, rapid heartbeat,
loss of muscle coordination, and blue-colored skin.
Methemoglobinemia can be caused by injury or being
exposed to certain drugs, chemicals, or foods. It can also
be an inherited condition.
Microbeads
A tiny sphere of plastic (such as polyethylene or polypropylene).
Microbial and non-microbial contaminants
Microbiological contamination refers to the non-intended or
accidental introduction of microbes such as bacteria, yeast,
mould, fungi, virus, prions, protozoa or their toxins
and by-products. Prominent changes for product
contamination include: loss of viscosity and sedimentation
due to depolymerisation of suspending agents, pH changes,
gas production, faulty smell, shiny viscous masses etc.
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Microhabitat
A habitat which is of small or limited extent and which differs in
character from some surrounding more extensive habitat.
Microplastics
Small plastic pieces, less than five millimeters long which can
be harmful to our ocean and aquatic life.
Millennium Development Goals (MDGs)
The eight Millennium Development Goals – which range from
halving extreme poverty to halting the spread of HIV/AIDS and
providing universal primary education, all by the target date of
2015 – formed a blueprint agreed to by all the world’s countries
and all the world’s leading development institutions.
Monocultural farming systems
The cultivation or growth of a single crop or organism
especially on agricultural or forest land.
Morphology
(1) The physical characteristics of living organisms.
(2) The branch of biology that deals with the form of living
organisms, and with relationships between their structures.
Multilateral environmental agreements (MEAs)
Treaties, conventions, protocols and contracts between several
states regarding specific environmental problems.
Mycotoxin
Mycotoxins are toxic compounds that are naturally produced
by certain types of moulds (fungi). Moulds that can produce
mycotoxins grow on numerous foodstuffs such as cereals,
dried fruits, nuts and spices. Mould growth can occur either
before harvest or after harvest, during storage, on/in the food
itself often under warm, damp and humid conditions. Most
mycotoxins are chemically stable and survive food processing.
Nanomaterial
A natural, incidental or manufactured material containing
particles, in an unbound state, as an aggregate or as an
agglomerate and where, for 50 per cent or more of the particles
in the number size distribution, one or more external dimension
is in the size range 1–100 nanometres (a nanometre is one
billionth of a metre). Such particles/materials are generally
termed as nanoparticles, nanochemicals or nanomaterials.
Natural capital
Natural assets in their role of providing natural resource inputs
and environmental services for economic production. Natural
capital includes land, minerals and fossil fuels, solar energy,
water, living organisms, and the services provided by the
interactions of all these elements in ecological systems.
Natural infrastructure
Strategically planned and managed network of natural lands,
such as forests and wetlands, working landscapes, and other
open spaces that conserves or enhances ecosystem values
and functions and provides associated benefits to human
populations.
Natural resources
Materials or substances such as minerals, forests, water, and
fertile land that occur in nature and can be used for economic
gain.

Nature’s Contribution to People
Nature’s contribution to people (NCP are all the contributions,
both positive and negative, of living nature (i.e. diversity of
organisms, ecosystems and their associated ecological
and evolutionary processes) to the quality of life for people.
Beneficial contribution from nature include such things as
food provision, water purification, flood control and artistic
inspiration, whereas detrimental contributions include disease
transmission and predation that damages people or their
assets. Many NCP may be perceived as benefits or detriment
depending on the cultural, temporal or spatial context.
Neonicotinoid
Neonicotinoids are an acetylcholine-interfering neurotoxic class
of insecticides that are utilized in a variety of venues ranging
from veterinary medicine, urban landscaping, and use in many
agricultural systems as agents of crop protection. They can be
applied by multiple methods as foliar sprays to above-ground
plants, as root drenches to the soil, or as trunk injections to
trees. However, it is estimated that approximately 60 per cent
of all neonicotinoid applications globally are delivered as seed/
soil treatments.
Net primary production (NPP)
The rate at which all the plants in an ecosystem produce net
useful chemical energy. Some net primary production goes
toward growth and reproduction of primary producers, while
some is consumed by herbivores.
Neurotoxin
A poison which acts on the nervous system.
Nitrogen deposition
The input of reactive nitrogen, mainly derived from nitrogen
oxides and ammonia emissions, from the atmosphere into the
biosphere.
Non-Hodgkins lymphoma
Any of a large group of cancers of lymphocytes (white blood
cells). Non-Hodgkin lymphomas can occur at any age and are
often marked by lymph nodes that are larger than normal, fever,
and weight loss. There are many different types of non-Hodgkin
lymphoma. These types can be divided into aggressive (fastgrowing) and indolent (slow-growing) types, and they can be
formed from either B-cells or T-cells.
Non-state actors
Non-state actors are categorized as entities that (i) participate
or act in the sphere of international relations; organizations
with sufficient power to influence and cause change in
politics which (ii) do not belong to or exist as a statestructure or established institution of a state; do not have the
characteristics of this, these being legal sovereignty and some
measure of control over a country’s people and territories.
Normalized Difference Vegetation Index
To determine the density of green on a patch of land,
researchers must observe the distinct colors (wavelengths) of
visible and near-infrared sunlight reflected by the plants. As can
be seen through a prism, many different wavelengths make
up the spectrum of sunlight. When sunlight strikes objects,
certain wavelengths of this spectrum are absorbed and

other wavelengths are reflected. The pigment in plant leaves,
chlorophyll, strongly absorbs visible light (from 0.4 to 0.7 µm)
for use in photosynthesis. The cell structure of the leaves,
on the other hand, strongly reflects near-infrared light (from
0.7 to 1.1 µm). The more leaves a plant has, the more these
wavelengths of light are affected, respectively.
No-till (zero tillage)
A technique of drilling (sowing) seed with little or no prior land
preparation, which has a positive impact on soil erosion.
Nutrient pollution
Contamination of water resources by excessive inputs of
nutrients.
Nutrients
The approximately 20 chemical elements known to be essential
for the growth of living organisms, including nitrogen, sulphur,
phosphorus and carbon.
Ocean Acidification
Term used to describe significant changes to the chemistry
of the ocean. It occurs when carbon dioxide gas (or CO2)
is absorbed by the ocean and reacts with seawater to
produce acid. Although CO2 gas naturally moves between
the atmosphere and the oceans, the increased amounts of
CO2 gas emitted into the atmosphere, mainly as a result of
human activities (e.g. burning fossil fuels), has been increasing
the amount of CO2 absorbed by the ocean, which results in
seawater that is more acidic.
Ocean eutrophication
A process driven by the enrichment of water by nutrients,
especially compounds of nitrogen and/or phosphorus,
leading to: increased growth, primary production and biomass
of algae; changes in the balance of organisms; and water
quality degradation. The consequences of eutrophication are
undesirable if they appreciably degrade ecosystem health and
biodiversity and/or the sustainable provision of goods and
services. Nitrogen and phosphorous are the primary inorganic
nutrients responsible for the eutrophication of marine waters.
Nitrogen and phosphorous occur naturally in marine waters,
transferred from land via streams, rivers and runoff of rainwater
and also from degradation of organic material within the water.
Oceanography
The branch of science that deals with the physical and
biological properties and phenomena of the sea.
Organic agriculture
A production system that sustains the health of soils,
ecosystems and people. It relies on ecological processes,
biodiversity and cycles adapted to local conditions, rather than
the use of synthetic inputs.
Organic carbon (OC)
Organic carbon, as used in climate research, usually refers to
the carbon fraction of the aerosol that is not black. This term
is an oversimplification because organic carbon may contain
hundreds or thousands of different organic compounds with
varying atmospheric behaviour. It is the quantity that results
from thermal analysis of carbon aerosols.
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Organizations
Bodies of individuals with a specified common objective.
Organizations could be political organizations, political parties,
governments and ministries; economic organizations,
federations of industry; social organizations (non-governmental
organizations (NGOs) and self-help groups) or religious
organizations (church and religious trusts). The term
organizations should be distinguished from institutions.
Organochlorine compounds
Any of a class of organic chemical compounds containing
carbon, hydrogen and chlorine, such as dioxins, polychlorinated-biphenyls (PCBs) and some pesticides such as
DDT.
Outmigration
The action of leaving one place to settle in another, especially
within a country.
Overexploitation
The excessive extraction of raw materials without considering
the long- term ecological impacts of such use.
Overgrazing
Excessive grazing (feeding of livestock) which causes damage
to grassland.
Overshoot
The situation that occurs when humanity’s demand on the
biosphere exceeds supply or regenerative capacity. At the
global level, ecological deficit and overshoot are the same,
since there is no net import of resources to the planet.
Oxidant
An oxidizing agent.
Ozone layer
A region of the atmosphere situated at an altitude of 10–50
km above the Earth’s surface (called the stratosphere) which
contains diluted ozone.
ozone-depleting substances (ODSs)
Volatile organic compounds (VOC) are organic chemicals that
when released into the atmosphere can react with sunlight
and nitrogen oxides (NOx) to form tropospheric (ground-level)
ozone. Two general classes of pesticide products contribute
the vast majority of pesticidal VOC emissions: fumigants and
emulsifiable concentrates.
Panacea
A solution or remedy for all difficulties or diseases.
Participatory approach
Securing an adequate and equal opportunity for people to
place questions on an agenda and to express their preferences
about a final outcome during decision making to all group
members. Participation can occur directly or through legitimate
representatives. Participation may range from consultation to
the obligation of achieving a consensus.
Particulate matter (PM)
Tiny solid particles or liquid droplets suspended in the air.
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Pastoralism
The husbandry of domestic animals as a primary means of
obtaining resources.
Pasture
Ground covered with grass or herbage, used or suitable for the
grazing of livestock.
Pathogen
A bacterium, virus, or other microorganism that can cause
disease.
Payment for environmental services/payment for ecosystem
services (PES)
Appropriate mechanisms for matching the demand for
environmental services with incentives for land users whose
actions modify the supply of those environmental services.
Peatland
Peatlands are a type of wetlands that occur in almost every
country on Earth, currently covering 3 per cent of the global
land surface. The term ‘peatland’ refers to the peat soil and the
wetland habitat growing on its surface.
Per- and polyfluoroalkyl substances
Per- and polyfluoroalkyl substances (PFAS) are a group of manmade chemicals that includes PFOA, PFOS, GenX, and many
other chemicals. PFAS have been manufactured and used in a
variety of industries around the globe, including in the United
States since the 1940s. PFOA and PFOS have been the most
extensively produced and studied of these chemicals. Both
chemicals are very persistent in the environment and in the
human body – meaning they don’t break down and they can
accumulate over time. There is evidence that exposure to PFAS
can lead to adverse human health effects.
Perennial
Lasting or existing for a long or apparently infinite time;
enduring or continually recurring.
Peri-urban
(Especially in Africa) denoting or located in an area immediately
adjacent to a city or urban area.
Permafrost
Soil, silt and rock located in perpetually cold areas, and that
remains frozen year-round for two or more years.
Pernicious
Having a harmful effect, especially in a gradual or subtle way.
Persistent organic pollutants (POPs)
Chemical substances that persist in the environment,
bioaccumulate through the food web, and pose a risk of
causing adverse effects to human health and the environment.
Phenology
The study of cyclic and seasonal natural phenomena,
especially in relation to climate and plant and animal life.
Photoconjuctivitis
Inflammation of the conjunctiva of the eye caused by exposure
to UV.

Photokeratitis
Painful eye condition that occurs when your eye is exposed to
invisible rays of energy called ultraviolet (UV) rays, either from
the sun or from a man-made source.

Polycentric
Having many centres, especially of authority or control.

Phytoplankton
Microscopically small plants that float or swim weakly in fresh
or saltwater bodies.

Poverty
The state of one who lacks a defined amount of material
possessions or money. Absolute poverty refers to a state of
lacking basic human needs, which commonly include clean and
freshwater, nutrition, health care, education, clothing and shelter.

Planetary boundaries
A framework designed to define a safe operating space
for humanity for the international community, including
governments at all levels, international organizations, civil
society, the scientific community and the private sector, as a
precondition for sustainable development.

Precautionary approach/principle
The precautionary approach or precautionary principle states
that if an action or policy has a suspected risk of causing harm
to the public or to the environment, in the absence of scientific
consensus that the action or policy is harmful, the burden of
proof that it is not harmful falls on those taking the action.

Plasticizers
A substance (typically a solvent) added to a synthetic resin
to produce or promote plasticity and flexibility and to reduce
brittleness.

Prediction
The act of attempting to produce a description of the expected
future, or the description itself, such as “it will be 30°C
tomorrow, so we will go to the beach.”

Pneumonia
Pneumonia is a bacterial, viral, or fungal infection of one or
both sides of the lungs that causes the air sacs, or alveoli, of
the lungs to fill up with fluid or pus. Symptoms can be mild
or severe and may include a cough with phlegm (a slimy
substance), fever, chills, and trouble breathing. Many factors
affect how serious pneumonia is, such as the type of germ
causing the lung infection, your age, and your overall health.
Pneumonia tends to be more serious for children under the age
of five, adults over the age of 65, people with certain conditions
such as heart failure, diabetes, or COPD (chronic obstructive
pulmonary disease), or people who have weak immune systems
due to HIV/AIDS, chemotherapy (a treatment for cancer), or
organ or blood and marrow stem cell transplant procedures.

Premature deaths
Deaths occurring earlier due to a risk factor than would occur in
the absence of that risk factor.

Policy diffusion
The process of a policy being taken up, copied, implemented in
other areas, fields, regions or sectors.
Policy
Any form of intervention or societal response. This includes not
only statements of intent, but also other forms of intervention,
such as the use of economic instruments, market creation,
subsidies, institutional reform, legal reform, decentralization
and institutional development. Policy can be seen as a tool
for the exercise of governance. When such an intervention is
enforced by the state, it is called public policy.
Policymaker
A member of a government department, legislature, or other
organization who is responsible for making new rules, laws,
etc.
Pollutant
Any substance that causes harm to the environment when it
mixes with soil, water or air.

Primary energy
Energy embodied in natural resources (such as coal, crude oil,
sunlight or uranium) that has not undergone any anthropogenic
conversion or transformation.
Private sector
The private sector is part of a country’s economy which
consists of industries and commercial companies that are not
owned or controlled by the government.
Projection
The act of attempting to produce a description of the future
subject to assumptions about certain preconditions, or the
description itself, such as “assuming it is 30°C tomorrow, we
will go to the beach.”
Protected area
A clearly defined geographical space, recognized, dedicated
and managed, through legal or other effective means, to
achieve the long-term conservation of nature with associated
ecosystem services and cultural values.
Provisioning services
The products obtained from ecosystems, including, for
example, genetic resources, food and fibre, and freshwater.
Pterygium
Growth of the conjunctiva or mucous membrane that covers
the white part of your eye over the cornea. The cornea is the
clear front covering of the eye. This benign or noncancerous
growth is often shaped like a wedge. A pterygium usually
doesn’t cause problems or require treatment, but it can be
removed if it interferes with your vision.

Pollution
The presence of minerals, chemicals or physical properties
at levels that exceed the values deemed to define a boundary
between good or acceptable and poor or unacceptable quality,
which is a function of the specific pollutant.
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Precision agriculture
It involves the observation, impact assessment and timely
strategic response to fine-scale variation in causative
components of an agricultural production process. Therefore,
precision agriculture may cover a range of agricultural
enterprises, from dairy herd management through horticulture
to field crop production. The philosophy can be also applied to
pre- and post-production aspects of agricultural enterprises.
Public sector
The portion of society that comprises the general government
sector plus all public corporations including the central bank.
Public-private partnership
A contractual agreement between a public agency (federal,
state or local) and a private sector entity. Through such an
agreement, the skills and assets of each sector (public and
private) are shared in delivering a service or facility.
Quasi-equity
A form of company debt that could also be considered to
possess some traits of equity, such as being non-secured by
any collateral.
Radiative forcing
A measure of the net change in the energy balance of the Earth
with space, that is, the change in incoming solar radiation
minus outgoing terrestrial radiation.
REDD/REDD+
Reducing Emissions from Deforestation and Forest
Degradation in Developing Countries. REDD+ involves
enhancing existing forests and increasing forest cover. In
order to meet these objectives, policies need to address
enhancement of carbon stocks by providing funding and
investments in these areas.

Resilience-based management
The focus on the processes that are essential to the ability
of corals to withstand the effects of climate-related stress
(resistance), and to recover (recruitment, growth survival) after
major impacts.
Resistance
The capacity of a system to withstand the impacts of drivers
without displacement from its present state.
Resource management activities
Activities related with the management of natural resources
(monitoring, control, surveys, administration and actions for
facilitating structural adjustments of the sectors concerned).
Riparian
Related to or located on the bank of a natural watercourse,
usually a river, but sometimes a lake, tidewater or enclosed sea.
River fragmentation
Degree to which river connectivity and flow regimes have been
altered, usually by dams and reservoirs.
Riverine
Relating to or situated on a river or riverbank; riparian.
Run-off
A portion of rainfall, melted snow or irrigation water that flows
across the ground’s surface and is eventually returned to
streams. Run-off can pick up pollutants from air or land and
carry them to receiving waters.

Reforestation
Planting of forests on lands that have previously contained
forest, but have since been converted to some other use.

Sahel
A loosely defined strip of transitional vegetation that separates
the Sahara desert from the tropical savannahs to the south.
The region is used for farming and grazing, and because of the
difficult environmental conditions at the border of the desert,
the region is very sensitive to human-induced land-cover
change. It includes parts of Senegal, the Gambia, Mauritania,
Mali, Niger, Nigeria, Burkina Faso, Cameroon and Chad.

Regulating services
The benefits obtained from the regulation of ecosystem
processes, including, for example, the regulation of climate,
water and some human diseases.

Salinisation/salination
The process by which water-soluble salts accumulate in the
soil. Salinization may occur naturally or because of conditions
resulting from management practices.

Remote sensing
Collection of data about an object from a distance. In the
environmental field, it normally refers to aerial or satellite data
for meteorology, oceanography or land cover assessment.

Sand and dust storms
Sand and dust storms are common meteorological hazards
in arid and semi-arid regions. They are usually caused by
thunderstorms – or strong pressure gradients associated with
cyclones – which increase wind speed over a wide area. These
strong winds lift large amounts of sand and dust from bare,
dry soils into the atmosphere, transporting them hundreds to
thousands of kilometres away. Some 40 per cent of aerosols
in the troposphere (the lowest layer of Earth’s atmosphere)
are dust particles from wind erosion. The main sources of
these mineral dusts are the arid regions of Northern Africa,
the Arabian Peninsula, Central Asia and China. Comparatively,
Australia, America and South Africa make minor, but still
important, contributions. Global estimates of dust emissions,
mainly derived from simulation models, vary between one and
three Gigatons per year.

Renewable energy source
An energy source that does not rely on finite stocks of fuels.
The most widely known renewable source is hydropower; other
renewable sources are biomass, solar, tidal, wave and wind.
Resilience (Ecological)
The capacity of a system to absorb disturbance and reorganize
while undergoing change so as to still retain essentially the
same function, structure, identity, and feedbacks.
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Scale
The spatial, temporal (quantitative or analytical) dimension
used to measure and study any phenomena. Specific points on
a scale can thus be considered levels (such as local, regional,
national and international).
Scenario
A description of how the future may unfold based on if-then
propositions, typically consisting of a representation of an
initial situation, a description of the key drivers and changes
that lead to a particular future state. For example, “given that
we are on holiday at the coast, if it is 30°C tomorrow, we will go
to the beach.”
Seagrass bed
Profusion of grass-like marine plants, usually on shallow, sandy
or muddy areas of the seabed.
Seamounts
Underwater mountain formed by volcanic activity.
Secondary pollutant
Not directly emitted as such, but forms when other pollutants
(primary pollutants) react in the atmosphere.
Security
Relates to personal and environmental security. It includes
access to natural and other resources, and freedom from
violence, crime and war, as well as security from natural and
human-caused disasters.
Sediment
Solid material that originates mostly from disintegrated rocks
and is transported by, suspended in or deposited from water,
wind, ice and other organic agents.
Sedimentation
Strictly, the act or process of depositing sediment from
suspension in water or ice. Broadly, all the processes whereby
particles of rock material are accumulated to form sedimentary
deposits. Sedimentation, as commonly used, involves transport
by water, wind, ice and organic agents.
Sequestration
In GEO-5, sequestration refers to the capture of carbon dioxide
in a manner that prevents it from being released into the
atmosphere for a specified period of time.
Sex-disaggregated data
Sex-disaggregated data is data that is cross-classified by sex,
presenting information separately for men and women, boys
and girls. Sex-disaggregated data reflect roles, real situations,
general conditions of women and men, girls and boys in every
aspect of society. For instance, the literacy rate, education
levels, business ownership, employment, wage differences,
dependants, house and land ownership, loans and credit, debts,
etc. When data is not disaggregated by sex, it is more difficult
to identify real and potential inequalities. Sex-disaggregated
data is necessary for effective gender analysis.

Short-term climate forcers
Substances such as methane, black carbon, tropospheric
ozone, and many hydrofluorocarbons, which have a significant
impact on climate change, and a relatively short lifespan in
the atmosphere compared to carbon dioxide and other longerlived gases.
Siltation
The deposition of finely divided soil and rock particles on the
bottom of stream and riverbeds and reservoirs.
Silvopastoral production systems
The integration of trees and shrubs in pastures with animals for
economic, ecological and social sustainability.
Smart cities
A smart city is a designation given to a city that incorporates
information and communication technologies (ICT) to enhance
the quality and performance of urban services such as
energy, transportation and utilities in order to reduce resource
consumption, wastage and overall costs. The overarching aim
of a smart city is to enhance the quality of living for its citizens
through smart technology.
Social amenities
Refer to places, buildings or infrastructural facilities which
are to be shared and to become convergence spots for the
local and surrounding communities. It has become a basic
necessity for villages and settlement areas to have well-built
and complete social amenities for the benefit of the local
and surrounding communities, so as to facilitate them in
conducting social functions and activities, which in turn would
help shape a united, harmonious, advanced, dynamic and
progressive society.
Social ecological systems
Complex adaptive systems composed of many diverse human
and non-human entities that interact. They adapt to changes in
their environment and their environment changes as a result.
Social network
A social structure made up of a set of actors, such as
individuals or organizations, and the ties between these actors,
such as relationships, connections or interactions.
Socioeconomic
Of, relating to, or involving a combination of social and
economic factors.
Soft law
Rules that are neither strictly binding in nature nor completely
lacking legal significance. They are weakened along one or
more of the dimensions of obligation, precision and delegation.
In the context of international law, soft law refers to guidelines,
policy declarations or codes of conduct which set standards of
conduct. However, they are not directly enforceable.
Spawning (fisheries)
To deposit or fertilize spawn; to produce young especially in
large numbers.

Sharing economy
The peerto-peer-based activity of obtaining, giving, or sharing
the access to goods and services, coordinated through
community-based online services.
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Species (biology)
An interbreeding group of organisms that is reproductively
isolated from all other organisms, although there are many
partial exceptions to this rule. A generally agreed fundamental
taxonomic unit that, once described and accepted, is
associated with a unique scientific name.
Species diversity
Biodiversity at the species level, often combining aspects
of species richness, their relative abundance and their
dissimilarity.
Species richness
The number of species within a given sample, community or
area.
Spillover effect
The trickle down of growth from one region to another.
Stewardship
The job of supervising or taking care of something, such as an
organization or property.
Strategic environmental assessment (SEA)
A range of analytical and participatory approaches that aim to
integrate environmental considerations into policies, plans and
programmes and evaluate the links with economic and social
considerations. An SEA is undertaken for plans, programmes
and policies. It helps decision makers reach a better
understanding of how environmental, social and economic
considerations fit together.
Stratospheric ozone depletion
Chemical destruction of the stratospheric ozone layer,
particularly by substances produced by human activities.
Surface water
All water naturally open to the atmosphere, including rivers,
lakes, reservoirs, streams, impoundments, seas and estuaries.
The term also covers springs, wells or other collectors of water
that are directly influenced by surface waters.
Sustainability
A characteristic or state whereby the needs of the present
population can be met without compromising the ability of
future generations or populations in other locations to meet
their needs.
Sustainable agriculture
Sustainable Agriculture puts the emphasis on methods and
processes that improve soil productivity while minimising
harmful effects on the climate, soil, water, air, biodiversity
and human health. It aims to minimise the use of inputs from
nonrenewable sources and petroleum-based products and
replace them with those from renewable resources. It Focuses
on local people and their needs, knowledge, skills, socio-cultural
values and institutional structures. It ensures that the basic
nutritional requirements of current and future generations
are met in both quantity and quality terms. It provides longterm employment, an adequate income and dignified and
equal working and living conditions for everybody involved in
agricultural value chains. It educes the agricultural sector’s
vulnerability to adverse natural conditions (e.g. climate),
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socioeconomic factors (e.g. strong price fluctuations) and
other risks.
Sustainable development
Development that meets the needs of the present generation
without compromising the ability of future generations to meet
their own needs.
Sustainable forest management (SFM)
The stewardship and use of forests and forest lands in a way,
and at a rate, that maintains their biodiversity, productivity,
regeneration capacity, vitality and potential to fulfill, now and in
the future, relevant ecological, economic and social functions,
at local, national and global levels, and that does not cause
damage to other ecosystems.
Synergies
These arise when two or more processes, organizations,
substances or other agents interact in such a way that the
outcome is greater than the sum of their separate effects.
System
A system is a collection of component parts that interact with
one another within some boundary.
Taxonomy
A system of nested categories (taxa) reflecting evolutionary
relationships or morphological similarities.
TechnoGarden
The TechnoGarden scenario depicts a globally connected
world relying strongly on technology and highly managed, often
engineered ecosystems, to deliver ecosystem services.
Technology transfer
A broad set of processes covering the flows of know-how,
experience and equipment among different stakeholders.
Technology
Physical artefacts or the bodies of knowledge of which they
are an expression. Examples are water extraction structures,
such as tube wells, renewable energy technologies and
traditional knowledge. Technology and institutions are related.
Any technology has a set of practices, rules and regulations
surrounding its use, access, distribution and management.
Temperate region
The region in which the climate undergoes seasonal change in
temperature and moisture. Temperate regions of the Earth lie
primarily between 30° and 60° latitude in both hemispheres.
Theory of change
A theory of change is a method that explains how a given
intervention, or set of interventions, is expected to lead to
specific development change, drawing on a causal analysis
based on available evidence.
Thermohaline circulation
Large-scale density-driven circulation in the ocean, caused by
differences in temperature and salinity. In the North Atlantic,
the thermohaline circulation consists of warm surface water
flowing northward and cold deep water flowing southward,
resulting in a net poleward transport of heat. The surface

water sinks in highly restricted sinking regions located in high
latitudes. Also referred to as the (global) ocean conveyor belt or
the meridional overturning circulation.
Threshold
The level of magnitude of a system process at which sudden or
rapid change occurs. A point or level at which new properties
emerge in an ecological, economic or other system, invalidating
predictions based on mathematical relationships that apply at
lower levels.
Tipping point
The critical point in an evolving situation that leads to a new
and sometimes irreversible development.
Top-down
Used to refer to a situation in which decisions are made
by a few people in authority rather than by the people who
are affected by the decisions.
Topography
The study or detailed description of the surface features of a
region.
Traditional or local ecological knowledge
A cumulative body of knowledge, know-how, practices or
representations maintained or developed by peoples with
extended histories of interaction with the natural environment.
Transformation
State of being transformed. In the context of GEO-5,
transformation refers to a series of actions that explores
opportunities to stop doing the things that pull the Earth
System in the wrong direction and at the same time provide
resources, capacity and an enabling environment for all that is
consistent with the sustainable-world vision.
Transformational change
The process whereby positive development results are
achieved and sustained over time by institutionalizing policies,
programmes and projects within national strategies. It should
be noted that this embodies the concept of institutionally
sustained results – consistency of achievement over time. This
is in order to exclude short-term, transitory impact.
Transformative pedagogy
A progressive educational approach that includes democratic
constructivist-based pedagogy for the promotion of social
justice and democratic ideals to transform students and
society. Transformative pedagogy empowers learners to
engage in dialogue to co-construct meaning from educational
material and experiences through an inquiry-based approach
(as opposed to what Paulo Freire calls a “banking” orientation).
It also promotes personal experiences, dialogical pedagogy,
and aligning education with social justice.
Transitions
Non-linear, systematic and fundamental changes of the
composition and functioning of a societal system with changes
in structures, cultures and practices.
Transpiration
The loss of water vapour from parts of plants, especially in
leaves but also in stems, flowers and roots.

Trillion
1012 (1 000 000 000 000).
Trophic level
Successive stages of nourishment as represented by the links
of the food chain. The primary producers (phytoplankton)
constitute the first trophic level, herbivorous zooplankton the
second and carnivorous organisms the third trophic level.
Tropospheric ozone
Ozone at the bottom of the atmosphere, and the level at which
humans, crops and ecosystems are exposed. Also known as
ground-level ozone.
Urban agglomeration
The population contained within the contours of a contiguous
territory inhabited at urban density levels without regard
to administrative boundaries.” In other words, it integrates
the ‘City Proper’ plus suburban areas that are part of what
can be considered as city boundaries; a term that in itself is
controversial.
Urban sprawl
The decentralization of the urban core through the unlimited
outward extension of dispersed development beyond the
urban fringe, where low density residential and commercial
development exacerbates fragmentation of powers over land
use.
Urbanism
An integration of urban and rural development in terms of
sustainable resource use and the convergence of human wellbeing.
Urbanization
An increase in the proportion of the population living in urban
areas.
Venture capital
Venture capital is capital that is invested in projects that have
a high risk of failure, but that will bring large profits if they are
successful.
Virtual water trade
The idea that when goods and services are traded, the water
needed to produce them (embedded) is traded as well.
Volatile Organic Compounds (VOCs)
Volatile organic compounds (VOC) means any compound
of carbon, excluding carbon monoxide, carbon dioxide,
carbonic acid, metallic carbides or carbonates and ammonium
carbonate, which participates in atmospheric photochemical
reactions, except those designated by EPA as having negligible
photochemical reactivity.
Vulnerability
An intrinsic feature of people at risk. It is a function of
exposure, sensitivity to impacts of the specific unit exposed
(such as a watershed, island, household, village, city or
country), and the ability or inability to cope or adapt. It is multidimensional, multi-disciplinary, multi-sectoral and dynamic. The
exposure is to hazards such as drought, conflict or extreme
price fluctuations, and also to underlying socio-economic,
institutional and environmental conditions.
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Wastewater treatment
Any of the mechanical, biological or chemical processes used
to modify the quality of wastewater in order to reduce pollution
levels.

Whole-genome sequencing
A laboratory process that is used to determine nearly all of the
approximately 3 billion nucleotides of an individual’s complete
DNA sequence, including non-ending sequence.

Water column
An imaginary column extending through a water body from its
floor to its surface.

Wildlife
Wild animals collectively; the native fauna (and sometimes
flora) of a region.

Water quality
The chemical, physical and biological characteristics of water,
usually in respect to its suitability for a particular purpose.

Woodland
Wooded land, which is not classified as forest, spanning
more than 0.5 hectares, with trees higher than 5 metres and
a canopy cover of 5–10 per cent, or trees able to reach these
thresholds in situ, or with a combined cover of shrubs, bushes
and trees above 10 per cent. It does not include areas used
predominantly for agricultural or urban purposes.

Water scarcity
Occurs when annual water supplies drop below 1 000 m3 per
person, or when more than 40 per cent of available water is
used.
Water security
A term that broadly refers to the sustainable use and protection
of water systems, the protection against water related hazards
(floods and droughts), the sustainable development of water
resources and the safeguarding of (access to) water functions
and services for humans and the environment.
Water stress
Occurs when low water supplies limit food production and
economic development, and affect human health. An area is
experiencing water stress when annual water supplies drop
below 1 700 m3 per person.
Wetland
Area of marsh, fen, peatland, bog or water, whether natural or
artificial, permanent or temporary, with water that is static or
flowing, fresh, brackish or salt, including areas of marine water
to a depth, at low tide, that does not exceed 6 metres.
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Zettabyte
A unit of information equal to one sextillion (10²¹) or, strictly, 270
bytes.
Zika
A mosquito-borne virus of the genus Flavivirus (family
Flaviviridae), found in parts of Africa and in Malaysia; it causes
Zika fever.
Zoonotic disease
(Also known as zoonosis) An infection or disease that
is transmissible from animals to humans under natural
conditions.

“The sixth Global Environment Outlook is an essential check-up for our planet. Like
any good medical examination, there is a clear prognosis of what will happen if we
continue with business as usual and a set of recommended actions to put things
right. GEO-6 details both the perils of delaying action and the opportunities that
exist to make sustainable development a reality.” António Guterres, Secretary-General of the United Nations
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