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Millennium Ecosystem Assessment:
Objectives, Focus, and Approach

The Millennium Ecosystem Assessment was carried out between 2001 and
2005 to assess the consequences of ecosystem change for human well-being
and to establish the scientific basis for actions needed to enhance the conser-
vation and sustainable use of ecosystems and their contributions to human
well-being. The MA responds to government requests for information received
through four international conventions—the Convention on Biological Diversity,
the United Nations Convention to Combat Desertification, the Ramsar Conven-
tion on Wetlands, and the Convention on Migratory Species—and is designed
also to meet needs of other stakeholders, including the business community,
the health sector, nongovernmental organizations, and indigenous peoples.
The sub-global assessments also aimed to meet the needs of users in the
regions where they were undertaken.

The assessment focuses on the linkages between ecosystems and human
well-being and, in particular, on “ecosystem services.” An ecosystem is a
dynamic complex of plant, animal, and microorganism communities and the
nonliving environment interacting as a functional unit. The MA deals with the
full range of ecosystems—from those relatively undisturbed, such as natural
forests, to landscapes with mixed patterns of human use and to ecosystems
intensively managed and modified by humans, such as agricultural land and
urban areas. Ecosystem services are the benefits people obtain from ecosys-
tems. These include provisioning services such as food, water, timber, and
fiber; regulating services that affect climate, floods, disease, wastes, and water
quality; cultural services that provide recreational, aesthetic, and spiritual bene-
fits; and supporting services such as soil formation, photosynthesis, and nutri-
ent cycling. The human species, while buffered against environmental changes
by culture and technology, is fundamentally dependent on the flow of ecosys-
tem services.

The MA examines how changes in ecosystem services influence human well-
being. Human well-being is assumed to have multiple constituents, including
the basic material for a good life, such as secure and adequate livelihoods,
enough food at all times, shelter, clothing, and access to goods; health, includ-
ing feeling well and having a healthy physical environment, such as clean air
and access to clean water; good social relations, including social cohesion,
mutual respect, and the ability to help others and provide for children; security,
including secure access to natural and other resources, personal safety, and
security from natural and human-made disasters; and freedom of choice and
action, including the opportunity to achieve what an individual values doing
and being. Freedom of choice and action is influenced by other constituents of
well-being (as well as by other factors, notably education) and is also a precon-
dition for achieving other components of well-being, particularly with respect to
equity and fairness.

The conceptual framework for the MA posits that people are integral parts of
ecosystems and that a dynamic interaction exists between them and other
parts of ecosystems, with the changing human condition driving, both directly
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and indirectly, changes in ecosystems and thereby causing changes in human
well-being. At the same time, social, economic, and cultural factors unrelated
to ecosystems alter the human condition, and many natural forces influence
ecosystems. Although the MA emphasizes the linkages between ecosystems
and human well-being, it recognizes that the actions people take that influence
ecosystems result not just from concern about human well-being but also from
considerations of the intrinsic value of species and ecosystems. Intrinsic value
is the value of something in and for itself, irrespective of its utility for someone
else.

The Millennium Ecosystem Assessment synthesizes information from the sci-
entific literature and relevant peer-reviewed datasets and models. It incorpo-
rates knowledge held by the private sector, practitioners, local communities,
and indigenous peoples. The MA did not aim to generate new primary knowl-
edge but instead sought to add value to existing information by collating, evalu-
ating, summarizing, interpreting, and communicating it in a useful form.
Assessments like this one apply the judgment of experts to existing knowledge
to provide scientifically credible answers to policy-relevant questions. The
focus on policy-relevant questions and the explicit use of expert judgment
distinguish this type of assessment from a scientific review.

Five overarching questions, along with more detailed lists of user needs devel-
oped through discussions with stakeholders or provided by governments
through international conventions, guided the issues that were assessed:

What are the current condition and trends of ecosystems, ecosystem ser-
vices, and human well-being?

What are plausible future changes in ecosystems and their ecosystem
services and the consequent changes in human well-being?

What can be done to enhance well-being and conserve ecosystems?
What are the strengths and weaknesses of response options that can be
considered to realize or avoid specific futures?

What are the key uncertainties that hinder effective decision-making con-
ceming ecosystems?

What tools and methodologies developed and used in the MA can
strengthen capacity to assess ecosystems, the services they provide, their
impacts on human well-being, and the strengths and weaknesses of re-
sponse options?

The MA was conducted as a multiscale assessment, with interlinked assess-
ments undertaken at local, watershed, national, regional, and global scales. A
global ecosystem assessment cannot easily meet all the needs of decision-
makers at national and sub-national scales because the management of any
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x Ecosystems and Human Well-being: Policy Responses

particular ecosystem must be tailored to the particular characteristics of that
ecosystem and to the demands placed on it. However, an assessment focused
only on a particular ecosystem or particular nation is insufficient because some
processes are global and because local goods, services, matter, and energy
are often transferred across regions. Each of the component assessments was
guided by the MA conceptual framework and benefited from the presence of
assessments undertaken at larger and smaller scales. The sub-global assess-
ments were not intended to serve as representative samples of all ecosystems;
rather, they were to meet the needs of decision-makers at the scales at which
they were undertaken. The sub-global assessments involved in the MA proc-
ess are shown in the Figure and the ecosystems and ecosystem services
examined in these assessments are shown in the Table.

The work of the MA was conducted through four working groups, each of
which prepared a report of its findings. At the global scale, the Condition and
Trends Working Group assessed the state of knowledge on ecosystems, driv-
ers of ecosystem change, ecosystem services, and associated human well-
being around the year 2000. The assessment aimed to be comprehensive with
regard to ecosystem services, but its coverage is not exhaustive. The Scenar-
ios Working Group considered the possible evolution of ecosystem services
during the twenty-first century by developing four global scenarios exploring
plausible future changes in drivers, ecosystems, ecosystem services, and
human well-being. The Responses Working Group examined the strengths
and weaknesses of various response options that have been used to manage
ecosystem services and identified promising opportunities for improving human
well-being while conserving ecosystems. The report of the Sub-global Assess-
ments Working Group contains lessons leamned from the MA sub-global as-
sessments. The first product of the MA—Ecosystems and Human Well-being:
A Framework for Assessment, published in 2003—outlined the focus, concep-
tual basis, and methods used in the MA. The executive summary of this publi-
cation appears as Chapter 1 of this volume.

Approximately 1,360 experts from 95 countries were involved as authors of
the assessment reports, as participants in the sub-global assessments, or as
members of the Board of Review Editors. The latter group, which involved 80
experts, oversaw the scientific review of the MA reports by governments and
experts and ensured that all review comments were appropriately addressed
by the authors. All MA findings underwent two rounds of expert and govern-
mental review. Review comments were received from approximately 850 indi-
viduals (of which roughly 250 were submitted by authors of other chapters in
the MA), although in a number of cases (particularly in the case of govern-
ments and MA-affiliated scientific organizations), people submitted collated
comments that had been prepared by a number of reviewers in their govern-
ments or institutions.

The MA was guided by a Board that included representatives of five interna-
tional conventions, five U.N. agencies, international scientific organizations,
governments, and leaders from the private sector, nongovernmental organiza-
tions, and indigenous groups. A 15-member Assessment Panel of leading so-
cial and natural scientists oversaw the technical work of the assessment,
supported by a secretariat with offices in Europe, North America, South
America, Asia, and Africa and coordinated by the United Nations Environment
Programme.

The MA is intended to be used:
o to identify priorities for action;
e as a benchmark for future assessments;

e as a framework and source of tools for assessment, planning, and man-
agement;

o o gain foresight concerning the consequences of decisions affecting eco-
systems;

o to identify response options to achieve human development and sustain-
ability goals;

e to help build individual and institutional capacity to undertake integrated
ecosystem assessments and act on the findings; and

o to guide future research.

Because of the broad scope of the MA and the complexity of the interactions
between social and natural systems, it proved to be difficult to provide definitive
information for some of the issues addressed in the MA. Relatively few ecosys-
tem services have been the focus of research and monitoring and, as a conse-
quence, research findings and data are often inadequate for a detailed global
assessment. Moreover, the data and information that are available are gener-
ally related to either the characteristics of the ecological system or the charac-
teristics of the social system, not to the all-important interactions between
these systems. Finally, the scientific and assessment tools and models avail-
able to undertake a cross-scale integrated assessment and to project future
changes in ecosystem services are only now being developed. Despite these
challenges, the MA was able to provide considerable information relevant to
most of the focal questions. And by identifying gaps in data and information
that prevent policy-relevant questions from being answered, the assessment
can help to guide research and monitoring that may allow those questions to
be answered in future assessments.
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Foreword

The Millennium Ecosystem Assessment was called for by United
Nations Secretary-General Kofi Annan in 2000 in his report to
the UN General Assembly, We the Peoples: The Role of the United
Nations in the 21st Century. Governments subsequently supported
the establishment of the assessment through decisions taken by
three international conventions, and the MA was initiated in
2001. The MA was conducted under the auspices of the United
Nations, with the secretariat coordinated by the United Nations
Environment Programme, and it was governed by a multistake-
holder board that included representatives of international institu-
tions, governments, business, NGOs, and indigenous peoples.
The objective of the MA was to assess the consequences of eco-
system change for human well-being and to establish the scientific
basis for actions needed to enhance the conservation and sustain-
able use of ecosystems and their contributions to human well-
being.

This volume has been produced by the MA Responses Work-
ing Group and examines the strengths and weaknesses of various
response options that have been used to manage ecosystem ser-
vices, as well as identifying promising opportunities for improving
human well-being while conserving ecosystems. The material in
this report has undergone two extensive rounds of peer review by
experts and governments, overseen by an independent Board of
Review Editors.

This is one of four volumes (Current State and Trends, Scenarios,
Policy Responses, and Multiscale Assessments) that present the tech-
nical findings of the Assessment. Six synthesis reports have also
been published: one for a general audience and others focused on
issues of biodiversity, wetlands and water, desertification, health,
and business and ecosystems. These synthesis reports were pre-
pared for decision-makers in these different sectors, and they syn-
thesize and integrate findings from across all of the working
groups for ease of use by those audiences.

This report and the other three technical volumes provide a
unique foundation of knowledge concerning human dependence
on ecosystems as we enter the twenty-first century. Never before
has such a holistic assessment been conducted that addresses mul-
tiple environmental changes, multiple drivers, and multiple link-
ages to human well-being. Collectively, these reports reveal both
the extraordinary success that humanity has achieved in shaping
ecosystems to meet the need of growing populations and econo-
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mies and the growing costs associated with many of these changes.
They show us that these costs could grow substantially in the
tuture, but also that there are actions within reach that could dra-
matically enhance both human well-being and the conservation
of ecosystems.

A more exhaustive set of acknowledgements appears later in
this volume but we want to express our gratitude to the members
of the MA Board, Board Alternates, Exploratory Steering Com-
mittee, Assessment Panel, Coordinating Lead Authors, Lead Au-
thors, Contributing Authors, Board of Review Editors, and
Expert Reviewers for their extraordinary contributions to this
process. (The list of reviewers is available at www.MAweb.org.)
We also would like to thank the MA Secretariat and in particular
the staff of the Responses Working Group Technical Support
Unit for their dedication in coordinating the production of this
volume, as well as the Institute of Economic Growth (India) and
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Preface

The focus of the MA is on ecosystem services (the benefits people
obtain from ecosystems), how changes in ecosystem services have
affected human well-being in the past, and what role these
changes could play in the present as well as in the future. The
MA is an assessment of responses that are available to improve
ecosystem management and can thereby contribute to the various
constituents of human well-being. The specific issues addressed
have been defined through consultation with the MA users.
Broadly, the MA applies an integrated systems’ approach to evalu-
ate trade-offs involved in following alternate strategies and courses
of action to use ecosystem services for enhancing human welfare.

The overall aims of the MA are to:

identify priorities for action;

provide tools for planning and management;

provide foresight concerning the consequences of decisions

affecting ecosystems;

e identify response options to achieve human development and
sustainability goals; and

e help build individual and institutional capacity to undertake
integrated ecosystem assessments and to act on their findings.

The MA synthesizes information from scientific literature,
data sets, and scientific models, and utilizes knowledge held by the
private sector, practitioners, local communities, and indigenous
peoples. All of the MA findings have undergone two rounds of
expert and governmental review.

This report of the MA Responses Working Group evaluates
the current understanding of how human decisions and policies
influence ecosystems, ecosystem services, and consequently,
human well being. The assessment identifies and critically evalu-
ates past, current, and possible future policy and management op-
tions for maintaining ecosystems (including biodiversity) and
sustaining the flow of ecosystem services. The Responses Work-
ing Group is one of four MA working groups, each of which
has contributed an assessment report. The Condition and Trends
Working Group reviewed the state of knowledge on ecosystems,
ecosystem services, and associated human well-being in the pres-
ent, recent past, and near future. The Scenarios Working Group
considered the evolution of ecosystem services during the first
half of the twenty-first century under a range of plausible narra-
tives. The Sub-global Working Group carried out assessments at
different levels to directly meet needs of local and regional decision-
makers and strengthen the global findings with finer-scale detail.
Together, the working group reports provide local, national, re-
gional, and global perspectives and information.

In the MA, responses are defined as the whole range of human
actions, including policies, strategies, and interventions, to address
specific issues, needs, opportunities, or problems. A response typi-
cally involves a “‘reaction to a perceived problem.” It can be indi-
vidual or collective; it may be designed to answer one or many
needs; or it could be focused at different temporal, spatial, or or-
ganizational scales. In the context of managing ecosystems or eco-
system services, responses may be of legal, technical, institutional,

economic, or behavioral nature and may operate at local/micro,
regional, national, or international level at the time scale of days
to hundred of years. The assessment focuses on responses that are
intended to ensure that ecosystems and biodiversity are preserved,
that desired ecosystem services accrue, and that human well-being
is augmented. This is one of the major objectives of all conven-
tions targeted by the MA, the Millennium Development Goals,
and others.

Focus of the Responses Assessment Report

The Responses assessment report is rooted in the MA conceptual
framework, which provides an understanding of the causes and
consequences of changes in ecosystems across scales (local, re-
gional, and global) and over time (MA 2003; see also Chapter 1
of this volume). Ecosystems, ecosystem services, human well-being, and
direct and indirect drivers initiating the links among them constitute the
main elements of the MA conceptual framework. (See Chapter 1 for
definitions of these concepts.) Human responses are outcomes of
human decisions and they influence and change the key connect-
ing links between these elements. They determine how individu-
als, communities, nations, and international agencies intervene or
strategize, ostensibly in their own interests, to use, manage, and
conserve ecosystems. There are many ways to categorize re-
sponses, which are often determined by the problem at hand, the
decision-maker/actor associated with, or the tradition of, the dis-
cipline.

The organizational scales of responses can be international (for
instance, the U.N. conventions), multilateral and bilateral (impor-
tant for transboundary problems), national, state/provincial, com-
munity (urban or rural), family, or individual. Decisions taken at
each of these levels can affect ecosystems and ecosystem services.
For example, national policies initiated to comply with interna-
tional trade treaties can impact local ecosystems. The assessment
methodology developed by the Responses Working Group is
comprehensive enough to be used to assess responses at all scales,
as and when they are relevant to the context of the particular
ecosystem service being studied. The Responses assessment con-
sists of a three-stage approach. The first stage focuses on factors
that may either rule out a particular response or may define the
critical preconditions for its success. Constraints that render a pol-
icy option infeasible are called the binding constraints, which are
context specific. In the second stage, responses are compared
across multiple dimensions, identifying compatibility or conflict
between different policy objectives. Here the acceptable costs as-
sociated with the implementation of a response (the acceptable
trade-offs) are identified. Finally, responses are evaluated from dif-
ferent perspectives in order to provide guidance that is the best
balanced from the point of view of decision-making as shown in
the illustration below:

As shown in the illustration, research, assessment, monitoring,
and policy-making are all components of a continuing interactive
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process to support development and implementation of responses.
Decision-making starts by identifying a problem, followed by col-
lating the research findings to help in defining and choosing pol-
icy options. (See Chapter 18 of this volume.) Policies are selected,
implemented, and then evaluated for their effectiveness. The
process is iterative and involves interaction with all kinds of infor-
mation providers. Ideally, the decision-making cycle entails ob-
taining feedback from all categories of stakeholders. Similar loops
exist for the research, monitoring, and assessment process, each
with its characteristic objectives, approaches, and dynamics.
Under the best circumstances, research insights should yield ade-
quate monitoring networks and indicators of change, to be taken
up for assessment toward an informed decision process. Under-
standably, the dynamics and timing of each of these cycles do
not always evolve in perfect coordination with each other. The
dynamic nature of information exchange and feedback to and
from these processes and their stakeholders are integral to devel-
oping responses.

This implies that decision-making processes are liable to
change over time to improve effectiveness. A number of mecha-
nisms can facilitate this. Ecosystem dynamics will never be com-
pletely understood, socioeconomic systems will continue to
change, and drivers can never be fully anticipated. It is important
therefore that decision-making processes incorporate, wherever
possible, procedures to evaluate outcomes of actions and assimi-
late lessons learned from experience. Debate on exactly how to
go about doing this continues in discussions on adaptive manage-
ment, social learning, safe minimum standards, and the precau-
tionary principle. But the core message of all approaches is the
same: acknowledge the limits of human understanding, give spe-
cial consideration to irreversible changes, and evaluate the multi-
ple impacts of decisions as they unfold.

Organization of this Volume

This assessment report has a large canvas to cover. Various re-
sponse options are selected on the basis of the impact they have
on a set of ecosystems and ecosystem services. The report exam-
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ines these different societal responses and evaluates them by using
diverse methodologies. The results are analyzed from diverse per-
spectives to draw key conclusions regarding their impact on
human well-being.

To facilitate the analysis, this report is divided into three parts.
Part I (that is, Chapters 1 through 4) introduces responses and
focuses mainly on conceptual and methodological issues. Chapter
1 summarizes the MA conceptual framework and defines some
important concepts. Chapter 2 discusses alternative typologies of
possible responses. It differentiates responses by, actors, disciplines,
drivers, and scales, and further characterizes them in terms of the
instruments for intervention—such as economic, institutional,
governance, and technological—thus highlighting the multi-
dimensional nature of responses.

Chapter 3 elaborates on alternate methods of assessing re-
sponses. It sets up a framework that can be used to evaluate
whether particular responses are effective and desirable from so-
cial, political, and economic perspectives. It indicates how social,
political, and economic factors and their actors can act as con-
straints to the ability of responses or strategies to meet intended
goals and avoid unintended consequences.

Chapter 4 highlights specific decision-making criteria in the
above context. It also focuses on the role of uncertainty in assess-
ing the effectiveness of responses. This uncertainty is partly a
function of the methodology and tools applied but also an inher-
ent characteristic of decision-making that is always a leap into the
future.

Part IT consists of ten chapters (5 through 14), each focusing
on one or more ecosystem service. These chapters relate specific
case studies from the literature and the sub-global assessments to
the response typology and evaluation methodology outlined in
Part I. Chapter 5 focuses on responses concerning biodiversity,
which underlies all other ecosystem services. This chapter has a
strong spotlight on ecosystem management and conservation.

Chapters 6, 7, and 8 dwell on the provisioning ecosystem ser-
vices. Different responses at all major decision-making levels,
which alter ecosystems providing these services, are presented and
assessed. Special emphasis is laid upon the trade-offs and synergies
between specific responses and their consequences. Responses
that contribute to the sustainable use of these ecosystems are high-
lighted. In a similar vein, Chapters 9 through 13 focus on regulat-
ing services, and Chapter 14 assesses cultural ecosystem services.
These chapters correspond to chapters pertaining to ecosystem
services presented by the Condition and Trends Working Group.
Together, the ecosystem services chapters in this volume and in
MA Current State and Trends provide a complete overview of the
current understanding of where, how, and why ecosystem ser-
vices are changing; in what way the selected responses are having
an impact on drivers, ecosystems, ecosystem services; and the dif-
ferent constituent parts of human well-being.

Taking an ecosystem service approach proved difficult for
some of the chapters in Part II. For instance, few responses focus
directly on managing ecosystems services toward climate regula-
tion or waste management. Additionally, there has been no or
little experience in treating the topics in some chapters (for exam-
ple, waste management and climate regulations) as ecosystem ser-
vices. Adhering too strongly to an ecosystem services approach
could, in some cases, lead to too narrow a focus while the user
audiences expect a broader treatment. This became apparent after
the first review. We have therefore permitted a more user-
oriented treatment of certain ecosystem services to allow for more
comprehensive discussions of responses related to areas such as
climate regulation, waste management, and disease control.



Chapter 15 deals with responses that address (provision of)
ecosystem services across a number of systems simultaneously, ex-
plicitly including objectives to enhance human well being. Such
integrated responses occurring across different scales could be
oriented at different actors, generally employing a range of instru-
ments for implementation. The assessment of sustainable manage-
ment strategies and trade-offs between different responses is
central here. The responses always integrate different aspects of
ecosystems. Examples include integrated water, forest, or coastal
management. Such responses may be at the international level in
the form of framework conventions or at local levels in the form
of concrete resource management projects. This chapter provides
a comprehensive evaluation of such integrated responses.

Part III (Chapters 15 through 19) synthesizes the lessons
learned from earlier chapters and provides an overarching evalua-
tion of the interlinkages among drivers, ecosystems, ecosystem
services, and ultimately, human well-being. Chapter 15 deals with
responses that address (provision of) ecosystem services across a
number of systems simultaneously, explicitly including objectives
to enhance human well-being. Such integrated responses occur-
ring across different scales could be oriented at different actors,
generally employing a range of instruments for implementation.
The assessment of sustainable management strategies and trade-
offs between different responses is central here. The responses al-
ways integrate different aspects of ecosystems. Examples include
integrated water, forest, or coastal management. Such responses
may be at the international level in the form of framework con-
ventions or at local levels in the form of concrete resource
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management projects. This chapter provides a comprehensive
evaluation of such integrated responses.

The other chapters within Part III take on a specific aspect of
human welfare for analysis such as material and social security,
health, freedoms, and choice. Chapter 16 takes a strong human
health perspective, while Chapter 17 emphasizes poverty reduc-
tion. The central questions in these chapters are:

e How have responses that were aimed at protecting ecosystems
and their services, impacted the different constituents and de-
terminants of human well-being?

e Did policies initiated at national levels for promoting well-
being have negative impacts on ecosystems or on the accrual
of ecosystem services?

These two chapters thus strongly emphasize the trade-ofts and

synergies between different responses.

Chapter 18 provides general “guidelines” for choosing re-
sponses, assessing the required information and decision-tools by
discussing the relative strengths and weaknesses of alternate
sources of information. Chapter 19 evaluates the Millennium De-
velopment Goals from a responses perspective. Sustainable use of
ecosystems and thereby accrual of ecosystem services for human
well-being is central to these chapters as in all others.
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Reader’s Guide

The four technical reports present the findings of each of the MA
Working Groups: Condition and Trends, Scenarios, Responses,
and Sub-global Assessments. A separate volume, Our Human
Planet, presents the summaries of all four reports in order to offer
a concise account of the technical reports for decision-makers. In
addition, six synthesis reports were prepared for ease of use by
specific audiences: Synthesis (general audience), CBD (biodiver-
sity), UNCCD (desertification), Ramsar Convention (wetlands),
business and industry, and the health sector. Each MA sub-global
assessment will also produce additional reports to meet the needs
of its own audiences.

All printed materials of the assessment, along with core data and a
list of reviewers, are available at www.MAweb.org. In this volume,
Appendix A contains color maps and figures. Appendix B lists all
the authors who contributed to this volume. Appendix C lists the
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acronyms and abbreviations used in this report and Appendix D
is a glossary of terminology used in the technical reports.
Throughout this report, dollar signs indicate U.S. dollars and ton
means tonne (metric ton). Bracketed references within the Sum-
mary are to chapters within this volume.

In this report, the following words have been used where ap-
propriate to indicate judgmental estimates of certainty, based on
the collective judgment of the authors, using the observational
evidence, modeling results, and theory that they have examined:
very certain (98% or greater probability), high certainty (85-98%
probability), medium certainty (65%—58% probability), low cer-
tainty (52—65% probability), and very uncertain (50—52% proba-
bility). In other instances, a qualitative scale to gauge the level of
scientific understanding is used: well established, established but
incomplete, competing explanations, and speculative. Each time
these terms are used they appear in italics.
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Introduction

The Millennium Ecosystem Assessment examines the conse-
quences of changes to ecosystem services for human well-being. It
assesses the conditions and trends in ecosystems and their services,
explores plausible scenarios for the future, and assesses alternative
response options. The assessment of the Condition and Trends
Working Group affirms that, in the aggregate, changes to ecosys-
tems have contributed to substantial gains in human well-being
over the past centuries: people are better nourished and live
longer and healthier lives than ever before, incomes have risen,
and political institutions have become more participatory. How-
ever, these gains have been achieved at growing costs, including
the degradation of many ecosystem services, increased risks of
nonlinear changes, and the exacerbation of poverty for some
groups of people. Persistent and significant local, national, and
regional disparities in income, well-being, and access to ecosys-
tem services continue to exist. The assessment of the Scenarios
Working Group shows that the degradation of ecosystem services
could grow significantly worse during the first half of this century
and represents a barrier to achieving the Millennium Develop-
ment Goals.

The question arises: What kind of action can we take? What
policies can be developed and implemented by societies to enable
them to move in chosen directions? In this report, we define
“responses” to encompass the entire range of human actions, in-
cluding policies, strategies, and interventions, to address specific
issues, needs, opportunities, or problems related to ecosystems,
ecosystem services, and human well-being. Responses may be in-
stitutional, economic, social and behavioral, technological, or
cognitive in nature. Response strategies are designed and under-
taken at local, regional, or international scales within diverse insti-
tutional settings. This report assesses how successful various
response strategies have been and identifies the conditions that
have contributed to their success or failure. Additionally, it derives
lessons that can be applied to the design of future responses.

The MA conceptual framework (MA 2003) posits that people
are integral parts of ecosystems and that a dynamic interaction
exists between them and other parts of ecosystems, with the
changing human condition driving, both directly and indirectly,
changes in ecosystems and thereby causing changes in human
well-being. (See Chapter 1, Box 1.2.) Direct and indirect drivers
operate at different spatial, temporal, and organizational scales.
Responses affect the direct and indirect drivers of change in eco-
systems and thereby the services derived from ecosystems. In this
framework, human—ecosystem interactions are dynamic processes
and, as a result, drivers and responses co-evolve over time. Expan-
sion of cultivated systems, for instance, was initially a response
to the growing demand for food. Over time, this expansion of
cultivation became a driver of change altering other ecosystem
services, particularly as a result of habitat conversion, use of water
for irrigation, and the excessive use of nutrients. A full assessment
of the effectiveness of various responses must thus include the
examination of the historical and contemporary contexts within
which interactions between drivers and responses developed. The
choice of the most effective set of response options needs to be
informed not just by the impact of the response on a particular
driver, but also by the interactions among difterent drivers them-
selves.

The effectiveness and impact of any response strategy depends
furthermore on the interactions between the people who initiate
the response and others who have a stake in the outcomes at local,
regional, and global levels. Strategies initiated at the global level,
such as through international conventions, for example, may have

consequences on ecosystem services and human well-being at the
local level.

The Responses Working Group assessed a wide range of
responses and interventions undertaken by different decision-
makers in many different economic, social, and institutional set-
tings. In the sections that follow, this summary describes several
key characteristics of successful responses, discusses methods for
choosing responses, and reviews some of the more promising or
effective responses. It also discusses some of the barriers to imple-
menting promising responses; one barrier that deserves particular
emphasis involves the limited number of trained people in many
countries who are able to analyze response options and to develop
and implement programs of action to address these problems. This
assessment demonstrates the tremendous scope for actions that can
help to enhance human well-being while conserving ecosystems;
but without investment in the necessary human and institutional
capacity, many countries will not be able to effectively pursue
these options.

Characteristics of Successful Responses

Responses to environmental problems tend to be more successful
when: a) there is effective coordination among the different levels
of decision-making; b) transparent participatory approaches are
used; ¢) the potential trade-offs and synergies among response
strategies and their outcomes are factored into their design; and
d) considerations of impacts on ecosystems and the potential con-
tributions of ecosystem services are mainstreamed in economic
policy and development planning.

Coordination across Sectors and across Scales

Effective action to address problems related to ecosystem services
requires improved coordination across sectors and scales. [See es-
pecially 5, 17, 19]

Almost any action affecting an ecosystem has consequences for
many different services provided by that ecosystem. For example,
a response designed to enhance the production of one ecosystem
service, such as crop production, could harm other services such
as water quality, fisheries production, or flood control. These
trade-offs cannot be adequately addressed through traditional sec-
toral management approaches. Moreover, they cannot be ade-
quately addressed through actions undertaken at a single scale,
whether international, national, or local. Effective ecosystem
management thus requires effective coordination, both among
governmental institutions directly responsible for the environ-
ment and between those institutions and other sectors. [17]

Coordination among International Institutions

The cooperation among multilateral environmental agreements
has improved in recent years, but considerable scope remains to
increase the coordination and consistency among their objectives
and actions. [17] To date, however, there has been relatively little
effective coordination between MEAs and the politically stronger
international economic and social institutions such as the World
Bank (except in its role as an implementing agency of the Global
Environment Facility), the International Monetary Fund, and the
World Trade Organization. Despite their profound influence on
the environment, economic and trade-related agreements have
shown minimal commitment to environmental issues; neither
have the poverty reduction strategies prepared by countries for
the World Bank. Given the central importance of ecosystem ser-
vices in achieving many Millennium Development Goals (in par-



ticular, the goals and targets related to poverty, hunger, disease,
children’s health, water, and environmental sustainability), the
MDG process could in principle provide a means to better incor-
porate the environment into these other sectors, but little progress
has yet been observed. [19]

Coordination across Decision-making Levels

International agreements are more likely to be translated into na-
tional policy if they include precise obligations, sanctions for vio-
lation, and monitoring provisions, and if they provide financial
assistance for national implementation. While most MEAs meet
some of these criteria, relatively few have sanctions for violation;
in almost all cases, there is considerable scope for the agreements
to be strengthened if the criteria were met more effectively. [17]
For example, financial mechanisms such as the Global Environ-
ment Facility enable assistance to be provided through some eco-
system-related MEAs, but across the board these agreements
would be more effective if greater assistance were available. Simi-
larly, the Convention on Biological Diversity, the Convention to
Combat Desertification, and the Ramsar Wetlands Convention
could be strengthened if countries assumed additional outcome-
focused obligations in addition to the more common planning
and reporting obligations. The CBD, for example, has now estab-
lished a specific outcome-focused target—the “2010 Target” to
significantly slow the rate of biodiversity loss—but this target is
not binding on individual countries.

Some steps have been taken by the ecosystem-focused MEAs
to promote greater national implementation. For example, the
national biodiversity strategies and action plans form a central im-
plementation mechanism of the CBD and have resulted in some
action at the national and local levels.[5] The CCD has encour-
aged the development of national action programs to combat de-
sertification; 50 of these programs are now receiving international
funding. While the CBD national biodiversity strategies and the
CCD national action programs have stimulated and guided some
actions and policy reforms, their primary impact has been within
the environmental sector; they have been less eftective in influ-
encing action in other sectors. The overall effectiveness of the
implementation of these and other MEAs could be strengthened
if these planning processes were more effectively integrated into
other processes such as decentralization and land reform, which
generally have major effects on land use and desertification.

In general, international agreements dealing with ecological
resources tend to be less successful than those concerning defense
or trade because of the less obvious nature of reciprocal benefits to
contracting parties, the major driving force in other agreements.
Success of international legal instruments depends on the percep-
tion of the need for longer term cooperation. The design of the
agreement and the manner in which the agreement was negoti-
ated both play a role. Given the complexity of some negotiating
processes and the lack of resources to enable the full participation
of many developing countries in negotiations, some countries face
serious challenges in ensuring adequate representation of their in-
terests and perspectives in international agreements; this in turn
undermines the effectiveness of the agreements. [17] Clearly,
there exists an urgent need to augment developing-country ca-
pacity to participate in international negotiations.

Coordination at National and Sub-national Levels

At national and sub-national levels, effective responses to eco-
system degradation are constrained by the same weakness of
cross-sectoral coordination and even coordination within the en-
vironmental sector. The implementation of many environmental
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conventions at a national level, for example, could be strength-
ened through more effective coordination among the national of-
fices responsible for implementing different international
agreements. More generally, at the national and sub-national lev-
els successful response interventions often involve situation-
driven integration across decision-making agencies. This type of
integration tends to be found in situations where communities
and lower level governments are given management and deci-
sion-making flexibility within broad enabling frameworks.

Participation and Transparency

Insufficient participation and transparency in planning and decision-
making have been major barriers to the design and implementa-
tion of effective responses. [3, 4, 5, 7, 14, 15, 17]

The importance of stakeholder participation is now widely recog-
nized, although generally poorly implemented, at the interna-
tional scale, as well as at the national and local scales. Although
stakeholder participation can result in a slower and more costly
process, it creates ownership in the policy being developed, com-
mitment to successful implementation, and increased societal ac-
ceptance of the policy. Among international conventions, for
example, the CBD states “management should be decentralized
to the lowest appropriate level, and boundaries for management
shall be defined by indigenous and local peoples, among others.”
The 1999 Ramsar Convention Conference of Parties adopted
guidelines for the inclusion of local and indigenous people in the
management of Ramsar wetlands. The problems associated with
inadequate stakeholder participation are most apparent in the area
of biodiversity conservation. Because local people are de facto the
primary resource managers in most regions, working with local
communities is essential to conserving biodiversity in the longer
term. The establishment of protected areas, for example, is more
effective when local communities have “bought in” to the pro-
tected area and have alternative livelihood opportunities or re-
ceive direct payments so that they are not harmed by creation of
the proteced area. [5] This often requires the establishment of
protected areas designed to support multiple uses of natural and
cultural resources. Bottom-up decision-making processes rooted
in a local and site-specific context have also enabled the negotia-
tion of water agreements to become a catalyst for peace and coop-
eration. Note, for instance, that nation states belonging to very
different political persuasions confirm water treaties such as the
Nile treaty and the Indus Waters treaty. [7]

Important as stakeholder participation is, the financial costs
and time needed for elaborate stakeholder processes can some-
times outweigh the benefits. Moreover, there is also the risk that
“participation’ can be co-opted into what are, at their core, cen-
trally determined plans. This kind of “centralized decentraliza-
tion”” may well lead to the exclusion of disadvantaged groups even
though they have been “consulted” in the decision process. Often
this is the consequence of policies that do not take into account
differences among stakeholders in preexisting situations. Examples
are found in the watershed programs and the water user associa-
tions in India.

The introduction of participatory approaches in settings
where people are not accustomed to such approaches must be
accompanied by capacity-building among stakeholders if it is to
succeed. The capacity created in this way must also be sustained.
Key interventions include both public education and steps taken
to strengthen social networks in order to facilitate the inclusion
of all relevant forms of knowledge and information, including
local and indigenous knowledge, in decision-making.
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For participatory approaches to succeed, the stakeholders in-
volved need access to information on both the resources being
managed and the decision-making process. Effective monitoring,
assessment, and reporting is therefore a key to success in allocating
ecosystem services and implementing response options. Given the
heterogeneity, constant change, and site-specific characteristics of
ecosystem services and the human institutions through which
they are managed, a fundamental but often overlooked need is for
an independent and transparent process of assessment. Monitoring
and assessment are critical components of pro-active adaptive
management, as they can provide the feedback necessary to de-
velop and continually improve implementation strategies as new
information becomes available, constraints are identified, and en-
abling institutional structures put in place. Although considerable
debate continues about the most effective mechanisms for stake-
holder involvement in decision-making processes, all approaches
agree on the same core elements: acknowledge the limits of
human understanding, recognize knowledge gaps explicitly, give
special consideration to irreversible changes, and evaluate the im-
pacts of decisions as they unfold.

Trade-offs and Synergies

Trade-offs and synergies among human well-being, ecosystems,
and ecosystem services are the rule rather than the exception and
this implies that informed choices must be made to achieve the
best possible outcomes. [5, 6,7, 8, 11, 13, 15, 16, 17]

The following categories of trade-offs are involved in managing

ecosystem services:

o Trade-offs between the present and future. For example, some
technologies developed to increase food production, such as
the replacement of traditional cultivars with high yielding va-
rieties or the excessive application of fertilizers and pesticides,
have reduced the capacity of land and water systems to pro-
vide food in the future. [6] Similarly, some resource manage-
ment practices yield economic benefits in the present, but
defer costs to the future. Forest harvest, for example, provides
immediate economic returns but may result in future costs in
the form of degraded water quality or increased frequency of
floods.

o Trade-offs among ecosystem services. The majority of response
strategies have given priority to increasing the allocation of
provisioning services, such as food production and water sup-
ply, often at the expense of regulating and cultural ecosystem
services. For example, water has been impounded to enable
increased irrigation and increased food production, but this
reduces downstream water supplies, harms freshwater bio-
diversity, and degrades some cultural and recreational benefits
provided by free-flowing rivers.

o Trade-offs among constituents of human well being. Responses are
often directed at improving the material well-being constit-
uent of human well-being to the neglect of other constituents
of human well-being such as health and security. For example,
increased use of pesticides can increase the production of food,
but harm the health of farmworkers and consumers.

o Trade-offs among stakeholders. Ecosystems and their services are
used differently by different groups of stakeholders: the needs
of vulnerable groups are often marginalized in this process.
For example, large scale commercial exploitation of forests for
timber harvest often comes at the expense of the use of forests
by local communities as a source of non-wood forest prod-
ucts. [8] Similarly, the conversion of mangrove forests to
shrimp aquaculture benefits the farmers who have resources
to invest in aquaculture operations, but harms the local fish-

erfolk who depend on capture fisheries associated with the

mangroves.

Although negative trade-ofts are common, positive synergies
are also possible, and responses can be identified that create syner-
gies and help in achieving multiple objectives. The long-term
success of conservation strategies in areas where local people are
dependent on the use of biological resources, for example, de-
pends on meeting the needs of these communities. The exact
nature of the synergy is more easily identified in specific ecologi-
cal and societal contexts through an appropriate understanding
of linkages between ecosystems and human well-being. Similarly,
among the growing number of people who face health problems
associated with obesity, reducing consumption of food would
benefit both human health and reduce demand for ecosystem ser-
vices.

Some potential and emerging synergies can only be realised if
enabling institutions are created. For example, afforestation, re-
forestation, improved forest, cropland and rangeland management
and agroforestry provide a range of opportunities to increase car-
bon sequestration. Similarly, slowing deforestation provides an
opportunity to reduce carbon emissions. Such activities have the
potential to sequester about 10 to 20% of projected fossil emis-
sions up to 2050. [13] However, only a small part of this potential
can be delivered with the institutions, technologies, and financial
arrangements now in place. A large number of these issues remain
undecided and prevent the use of forestry as a carbon manage-
ment option.

Mainstreaming

The quantity and quality of ecosystem services available are often
determined to a greater extent by macroeconomic, trade, and other
policies than by policies within the environmental sector itself. [5,
6, 8,17, 19]

Some of the most significant drivers of change in ecosystem ser-
vices and their use originate outside the sectors that have responsi-
bility for the management of ecosystem services. For example, the
availability of fish in coastal waters can be strongly influenced
by government policies related to crop production or food price
supports, since this will influence the amount of fertilizer and
water used in crop production and hence the potential harmful
impacts associated with nutrient pollution or changes in river
flows. Similarly, trade policies can have significant impacts on for-
est product industries and thus on the management of forests. In-
deed, this assessment finds that policies outside the forest sector
are often more important than policies within the sector in deter-
mining the social and ecological sustainability of forest manage-
ment. While inappropriate policies in other sectors can harm
ecosystem services, changes in those policies can often also pro-
vide one of the most effective means for improving managment
of ecosystem services. For example, reforms to the Common Ag-
ricultural Policy in Europe to incorporate environmental dimen-
sions could significantly reduce pressures on some ecosystem
services. [6]

In general, potential threats to ecosystem services and the po-
tential contributions of ecosystem services to economic develop-
ment and poverty reduction are not taken into account in
development plans and trade policies. Very few macroeconomic
responses to poverty reduction have considered the importance
of sound management of ecosystem services as a mechanism to
meet the basic needs of the poorest. The poverty reduction strate-
gies that many developing countries are now preparing for the
World Bank and other donors can be most effective if they in-
clude an emphasis on the links between ecosystems and human



well-being, but few of the strategies incorporate these issues. [17]
More generally, the failure to incorporate considerations of eco-
system management in the strategies being pursued to achieve
many of the eight Millennium Development Goals will under-
mine the sustainability of any progress that is made toward the
goals and targets associated with poverty, hunger, disease, child
mortality, and access to water, in particular. [19]

Choosing Responses

Decisions affecting ecosystems and their services
can be improved by changing the processes used to
reach those decisions. [18]

The context of decision-making about ecosystems is changing
rapidly. The new challenge to decision-making is to make effec-
tive use of information and tools in this changing context in order
to improve the decisions. At the same time, some old challenges
must still be addressed. The decision-making process and the
actors involved influence the intervention chosen. Decision-mak-
ing processes vary across jurisdictions, institutions, and cultures.

Even so, this assessment has identified the following elements of

decision-making processes related to ecosystems and their services

that tend to improve the decisions reached and their outcomes
for ecosystems and human well-being:

e use the best available information, including considerations of
the value of both marketed and nonmarketed ecosystem ser-
vices;

e ensure transparency and the effective and informed participa-
tion of important stakeholders;

e recognize that not all values at stake can be quantified, and
thus quantification can provide a false objectivity in decision-
making processes that have significant subjective elements;
strive for efficiency, but not at the expense of effectiveness;
consider equity and vulnerability in terms of the distribution
of costs and benefits;

e ensure accountability and provide for regular monitoring and
evaluation; and

e consider cumulative and cross-scale effects and, in particular,
assess trade-offs across different ecosystem services.

A wide range of tools can assist decision-making con-
cerning ecosystems and their services. [3, 4] The use of deci-
sion-making methods that adopt a pluralistic perspective is
particularly pertinent, since these techniques do not give undue
weight to any particular viewpoint. Examples of tools that can
assist decision-making at a variety of scales, including global, sub-
global, and local, include:

e Deliberative tools (which facilitate transparency and stakeholder par-
ticipation). These include neighborhood forums, citizens’ ju-
ries, community issues groups, consensus conferences,
electronic democracy, focus groups, issue forums, and ecosys-
tem service user forums.

o Information-gathering tools (which are primarily focused on collecting
data and opinions). Examples of information-gathering tools in-
clude citizens’ research panels, deliberative opinion polls, en-
vironmental impact assessments, participatory rural appraisal,
and rapid rural appraisal.

e  Planning tools (which are typically used to evaluate potential policy
options). Some common planning tools are consensus partici-
pation, cost-benefit analysis, multicriteria analysis, participa-
tory learning and action, stakeholder decision analysis, trade-
off analysis, and visioning exercises.
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Some of these methods are particularly well-suited for
decision-making in the face of uncertainties in data, pre-
diction, context, and scale. [4] Such methods include cost-
benefit or multicriteria analyses, risk assessment, the precautionary
principle, and vulnerability analysis. (See Table R1.) All these
methods have been able to support optimization exercises, but
few of them have much to say about equity. Cost-benefit analysis
can, for example, be modified to weight the interests of some
people more than others. The discount rate can be viewed, in
long-term analyses, as a means of weighting the welfare of future
generations; and the precautionary principle can be expressed in
terms of reducing the exposure of certain populations or systems
whose preferential status may be the result of equity considera-
tions. Multicriteria analysis was designed primarily to accommo-
date optimization across multiple objectives with complex
interactions, but this can also be adapted to consider equity and
threshold issues at national and sub-national scales.

Scenario-building exercises provide one way to cope
with many aspects of uncertainty, but our limited under-
standing of ecological and human response processes
shrouds any individual scenario in its own characteristic
uncertainty. [4] The development of a set of scenarios provides
a useful means to highlight the implications of alternative assump-
tions about critical uncertainties related to the behavior of human
and ecological systems. In this way, they provide one means to
cope with many aspects of uncertainty in assessing responses. The
relevance, significance, and influence of scenarios ultimately de-
pend on the assumptions made in their development. At the same
time, though, there are a number of reasons to be cautious in the
use of scenarios. First, individual scenarios represent conditional
projections based on specific assumptions. Thus to the extent that
our understanding and representation of the ecological and
human systems represented in the scenarios is limited, specific
scenarios are characterized by their own uncertainty. Second,
there is uncertainty in translating the lessons derived from scenar-
ios developed at one scale—say, global—to the assessment of re-
sponses at other scales—say, sub-national. Third, scenarios often
have hidden and hard-to-articulate assumptions. Fourth, environ-
mental scenarios have tended to more effectively incorporate
state-of-the-art natural science modeling than social science mod-
eling.

Effective management of ecosystems requires coordi-
nated responses at multiple scales. [15, 17] Responses that
are successful at a small scale are often less successful at higher
levels due to constraints in legal frameworks and government in-
stitutions that prevent their success. In addition, there appear to
be limits to scaling up, not only because of these higher-level
constraints, but also because interventions at a local level often
address only direct drivers of change rather than indirect or un-
derlying ones. For example, a local project to improve livelihoods
of communities surrounding a protected area in order to reduce
pressure on it, if successful, may increase migration into buffer
zones, thereby adding to pressures. Cross-scale responses may be
more effective at addressing the higher-level constraints and leak-
age problems and simultaneously tackling regional and national as
well as local-level drivers of change. Examples of successful cross-
scale responses include some co-management approaches to natu-
ral resource management in fisheries and forestry and multistake-
holder policy processes.

Active adaptive management can be a particularly
valuable tool for reducing uncertainty about ecosystem
management decisions. [17] The term “active” adaptive man-
agement is used here to emphasize the key characteristic of the
original concept (which is frequently and inappropriately used to
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Table R1. Applicability of Decision Support Methods and Frameworks

Key: ++ = direct application of the method by design
+ = possible application with modification or (in the case of uncertainty) the method has already been modified to handle uncertainty
— = weak but not impossible applicability with significant effort
Scale of Application
= 2
— s 2
o g s$G
S| 5 |92
Method Optimization Equity Thresholds Uncertainty = = r o
Cost-benefit Analysis + + - J J J
Risk Assessment + + ++ ++ J v J
Multicriteria Analysis ++ + + + J J
Precautionary Principle* + + ++ ++ v J J
Vulnerability Analysis + + ++ + J J

*The precautionary principle is not strictly analogous to the other analytical and assessment methods but still can be considered a method for decision
support. The precautionary principle prescribes how to bring scientific uncertainty into the decision-making process by explicitly formalizing precaution and
bringing it to the forefront of the deliberations. It posits that significant actions (ranging from doing nothing to banning a potentially harmful substance or
activity, for instance) may be justified when the degree of possible harm is large and irreversible.

mean ‘“‘learning by doing”): the design of management programs
to test hypotheses about how components of an ecosystem func-
tion and interact, in order to reduce uncertainty about the system
more rapidly than would otherwise occur. Under an adaptive
management approach, for example, a fisheries manager might
intentionally set harvest levels either lower or higher than the
“best estimate” in order to gain information more rapidly about
the shape of the yield curve for the fishery. Given the high levels
of uncertainty surrounding coupled socioecological systems, the
use of active adaptive management is often warranted.

Promising Responses for Ecosystem Services
and Human Well-being

Past actions to slow or reverse the degradation of ecosys-
tems have yielded significant benefits, but these improve-
ments have generally not kept pace with growing pressures
and demands. Although most ecosystem services assessed in the
MA are being degraded, the extent of that degradation would
have been much greater without responses implemented in past
decades. For example, more than 100,000 protected areas (includ-
ing strictly protected areas such as national parks as well as areas
managed for the sustainable use of natural ecosystems such as tim-
ber harvest or wildlife harvest) covering about 11.7% of the ter-
restrial surface have now been established. These protected areas
play an important role in the conservation of biodiversity and
ecosystem services, although important gaps remain in their distri-
bution and management, particularly in marine and freshwater
systems. Many protected areas lack adequate resources for man-
agement. Protected areas will not be completely effective until
they are fully integrated into an ecosystem or landscape approach
to management. [5]

An effective set of responses to ensure the sustainable
management of ecosystems would address the indirect and
direct drivers that lead to the degradation of ecosystem
services and overcome a range of barriers. The barriers to be
overcome include:

e inappropriate institutional and governance arrangements, in-
cluding the presence of corruption and weak systems of regu-
lation and accountability;

market failures and the misalignment of economic incentives;

social and behavioral factors, including the lack of political and

economic power of some groups (such as poor people,
women, and indigenous groups) who are particularly depen-
dent on ecosystem services or harmed by their degradation;

e underinvestment in the development and diffusion of tech-
nologies that could increase the efficiency of use of ecosystem
services and reduce the harmful impacts of various drivers of
ecosystem change; and

e insufficient knowledge (as well as the poor use of existing
knowledge) concerning ecosystem services and management,
policy, technological, behavioral, and institutional responses
that could enhance benefits from these services while conserv-
ing resources.

All these barriers are compounded by weak human and insti-
tutional capacity related to the assessment and management of
ecosystem services, underinvestment in the regulation and man-
agement of their use, lack of public awareness, and lack of aware-
ness among decision-makers of the threats posed by the
degradation of ecosystem services and the opportunities that more
sustainable management of ecosystems could provide.

The MA assessed 78 response options for ecosystem
services, integrated ecosystem management, conservation
and sustainable use of biodiversity, waste management,
and climate change. Many of these options hold significant
promise for conserving or sustainably enhancing the supply of
ecosystem services; a selected number of promising responses that
address the barriers just described are discussed here. (The full list
of response options is presented in Appendix R1.) These re-
sponses in turn often require that the proper enabling conditions
are in place. (See Box R1.) The stakeholder groups that would
need to take decisions to implement each response are indicated
as follows: G for government, B for business and industry, and N
for nongovernmental organizations and other civil society organi-
zations (including community-based and indigenous peoples’ or-
ganizations and research institutions).

Institutions and Governance

Changes in institutional and environmental governance
frameworks are sometimes required in order to create the



BOX R1
Enabling Conditions for Designing Effective Responses

Some examples of conditions that must be met in order to design and
implement some of the response options identified in this assessment
include:

o supportive insurance and financial markets are needed to ensure
that economic value of ecosystem services is taken into account;

e better information on who benefits and is harmed by changes in
specific ecosystem services is needed to enable the establish-
ment of effective systems of payments for ecosystem services;

e greater involvement of concerned stakeholders in decision-
making is required to ensure transparency and effective function-
ing of regulatory mechanisms;

o appropriate forms of property rights (mostly common property
arrangements) need to be established to encourage private-pub-
lic or community-state partnerships for resource conservation;

e innovative partnerships among different knowledge-based institu-
tions need to be established to foster the integration of local and
indigenous knowledge in decision-making processes; and

e human and institutional capacity for assessing and acting on as-
sessments needs to be enhanced for decision-makers to have
access to information they need concerning the management of
ecosystem services.

enabling conditions for effective management of ecosys-

tems; in other cases, existing institutions could meet these

needs but face significant barriers. [2, 7, 11, 12, 15, 17]

Many existing institutions at both the global and the national level

have the mandate to address the degradation of ecosystem services

but face a variety of challenges in doing so related to the need for
greater cooperation across sectors and the need for coordinated
responses at multiple scales (see the discussion above on Charac-
teristics of Successful Responses). However, since a number of the
issues identified in this assessment are recent concerns and were
not specifically taken into account in the design of today’s institu-
tions, changes in existing institutions and the development of new
ones may sometimes be needed, particularly at the national scale.
In particular, existing national and global institutions are not
well designed to deal with the management of open access re-
sources, a characteristic of many ecosystem services. Issues of
ownership and access to resources, rights to participation in deci-
sion-making, and regulation of particular types of resource use
or discharge of wastes can strongly influence the sustainability of
ecosystem management and are fundamental determinants of who
wins and who loses from changes in ecosystems. Corruption—a
major obstacle to effective management of ecosystems—also
stems from weak systems of regulation and accountability.
Promising interventions include:

o Development of institutions that devolve (or centralize) decision-mak-
ing to meet management needs while ensuring effective coordination
across scales (G, B, N). Problems of ecosystem management
have been exacerbated by both overly centralized and overly
decentralized decision-making. For example, highly central-
ized forest management has proved ineffective in many coun-
tries, and efforts are now being made to move responsibility
to lower levels of decision-making either within the natural
resources sector or as part of broader decentralization of gov-
ernmental responsibilities. At the same time, one of the most
intractable problems of ecosystem management has been the
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lack of alignment between political boundaries and units ap-
propriate for the management of ecosystem goods and ser-
vices. Downstream communities may not have access to the
institutions through which upstream actions can be influ-
enced; alternatively, downstream communities or countries
may be stronger politically than upstream regions and may
dominate control of upstream areas without addressing up-
stream needs.

o Development of institutions to regulate interactions between markets
and ecosystems (G). The potential of policy and market reforms
to improve ecosystem management is often constrained by
weak or absent institutions. For example, the potential of the
Clean Development Mechanism established under the Frame-
work Convention on Climate Change to provide financial
support to developing countries in return for greenhouse gas
reductions, which would realize climate and biodiversity ben-
efits through payments for carbon sequestration in forests, is
constrained by unclear property rights, concerns over the per-
manence of reductions, and lack of mechanisms for resolving
conflicts. Moreover, existing regulatory institutions often do
not have ecosystem protection as a clear mandate. For exam-
ple, independent regulators of privatized water systems and
power systems do not necessarily promote resource use effi-
ciency and renewable supply. [7] The role of the state in set-
ting and enforcing rules continues to be important even in the
context of privatization and market-led growth.

e Development of institutional frameworks that promote a shift from
highly sectoral resource management approaches to more integrated
approaches (G, B). In most countries, separate ministries are in
charge of various aspects of ecosystems (such as ministries of
environment, agriculture, water, and forests) and drivers of
change (such as ministries of energy, transportation, develop-
ment, and trade). Each of these ministries has control over
different aspects of ecosystem management. As a result, there
is seldom the political will to develop effective ecosystem
management strategies, and competition among the ministries
can often result in policy choices that are detrimental to eco-
systems. Integrated responses intentionally and actively address
ecosystem services and human well-being simultaneously,
such as integrated coastal zone management, integrated river
basin management, and national sustainable development
strategies. Although the potential for integrated responses is
high, numerous barriers have limited their effectiveness: they
are resource-intensive, but the potential benefits can exceed
the costs; they require multiple instruments for their imple-
mentation; and they require new institutional and governance
structures, skills, knowledge, and capacity. Integrated re-
sponses at local levels have been successful in using the links
between human well-being and ecosystems to design effective
interventions, particularly where supportive higher level
structures exist.

Economics and Incentives

Economic and financial interventions provide powerful in-
struments to regulate the use of ecosystem goods and ser-
vices. [2] Because many ecosystem services are not traded in
markets, markets fail to provide appropriate signals that might
otherwise contribute to the efficient allocation and sustainable use
of the services. Even if people are aware of the services provided
by an ecosystem, they are neither compensated for providing
these services nor penalized for reducing them. In addition, the
people harmed by the degradation of ecosystem services are often
not the ones who benefit from the actions leading to their degra-
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dation, and so those costs are not factored into management deci-
sions. A wide range of opportunities exists to influence human
behavior to address this challenge in the form of economic and
financial instruments. Some of them establish markets; others
work through the monetary and financial interests of the targeted
social actors; still others affect relative prices.

Market mechanisms can only work if supporting insti-
tutions are in place, and thus there is a need to build insti-
tutional capacity to enable more widespread use of these
mechanisms. [2, 6, 7, 8, 17] The adoption of economic instru-
ments usually requires a legal framework, and in many cases the
choice of a viable and eftective economic intervention mecha-
nism is determined by the socioeconomic context. For example,
resource taxes can be a powerful instrument to guard against the
overexploitation of an ecosystem service, but an effective tax
scheme requires well-established and reliable monitoring and tax
collection systems. Similarly, subsidies can be effective to intro-
duce and implement certain technologies or management proce-
dures, but they are inappropriate in settings that lack the
transparency and accountability needed to prevent corruption.
The establishment of market mechanisms also often involves ex-
plicit decisions about wealth distribution and resource allocation,
when, for example, decisions are made to establish private prop-
erty rights for resources that were formerly considered common
pool resources. For that reason, the inappropriate use of market
mechanisms can further exacerbate problems of poverty.

Promising interventions include:

e Elimination of subsidies that promote excessive use of ecosystem ser-
vices (and, where possible, transfer of these subsidies to payments for
nonmarketed ecosystem services) (G). Many countries provide sig-
nificant agricultural production subsidies that lead to greater
food production in countries with subsidies than global mar-
ket conditions warrant; that promote the overuse of water,
fertilizers, and pesticides; and that reduce the profitability of
agriculture in developing countries. [7] Subsidies increase land
values, adding to landowners’ resistance to subsidy reductions.
Similar problems are created by fishery subsidies. Although
removal of production subsidies would produce net benefits,
it would not occur without costs. The farmers and fishers ben-
efiting directly from the subsidies would suffer the most im-
mediate losses, but there would also be indirect effects on
ecosystems both locally and globally. In some cases, it may be
possible to transfer production subsides to other activities that
promote ecosystem stewardship, such as payment for the pro-
vision or enhancement of regulatory or supporting services.
Compensatory mechanisms may be needed for the poor who
are adversely affected by the immediate removal of subsidies.
Reduced subsidies within the OECD may lessen pressures on
some ecosystems in those countries, but they could lead to
more rapid conversion and intensification of land for agricul-
ture in developing countries and would thus need to be ac-
companied by policies to minimize the adverse impacts on
ecosystems there.

o Greater use of economic instruments and market-based approaches in
the management of ecosystem services (G, B, N). Economic instru-
ments and market mechanisms with the potential to enhance
the management of ecosystem services include:

O Taxes or user fees for activities with “‘external’ costs (trade-offs
not accounted for in the market). These instruments create
incentives that lessen the external costs and provide reve-
nues that can help protect the damaged ecosystem services.
Examples include taxes on excessive application of nutri-
ents or ecotourism user fees.

O Creation of markets, including through cap-and-trade systems.
Ecosystem services that have been treated as “free” re-
sources, as is often the case for water, tend to be used
wastefully. The establishment of markets for the services
can both increase the incentives for their conservation and
increase the economic efficiency of their allocation if sup-
porting legal and economic institutions are in place. How-
ever, as noted earlier, while markets will increase the
efficiency of the use of the resource, they can have harmful
effects on particular groups of users who may be inequita-
bly affected by the change. The combination of regulated
emission caps, coupled with market mechanisms for trad-
ing pollution rights, often provides an efficient means of
reducing emissions harmful to ecosystems. For example,
one of the most rapidly growing markets related to ecosys-
tem services is the carbon market [13]; in another exam-
ple, nutrient trading systems may be a low-cost way to
reduce water pollution in the United States [9].

O Payment for ecosystem services. Mechanisms can be estab-
lished to enable individuals, firms, or the public sector to
pay resource owners to provide particular services. For ex-
ample, in New South Wales, Australia, associations of
farmers purchase salinity credits from the State Forests
Agency, which in turn contracts with upstream landhold-
ers to plant trees, which reduce water tables and store
carbon. Similarly, in 1996, Costa Rica established a na-
tionwide system of conservation payments to induce land-
owners to provide ecosystem services. Under this
program, the government brokers contracts between in-
ternational and domestic “buyers” and local “sellers” of
sequestered carbon, biodiversity, watershed services, and
scenic beauty. These interventions are found to succeed,
typically when a high degree of certainty exists with regard
to the accrual of ecosystem services over time.

O Mechanisms to enable consumer preferences to be expressed
through markets. Consumer pressure may provide an alter-
native way to influence producers to adopt more sustain-
able production practices in the absence of effective
government regulation. For example, certification schemes
that exist for sustainable fisheries and forest practices pro-
vide people with the opportunity to promote sustainability
through their consumer choices. Within the forest sector,
forest certification has become widespread in many coun-
tries and forest conditions; thus far, however, most certi-
fied forests are in temperate regions, managed by large
companies that export to northern retailers. [6] Certifica-
tion and labeling is also being used at smaller scales. For
example, the Salmon Safe initiative in Oregon, United
States, certifies and promotes wines and other agricultural
products from Oregon farms and vineyards that have ad-
hered to management practices designed to protect water
quality and salmon habitat. [7]

Social and Behavioral Responses

Social and behavioral responses—including population
policy, public education, civil society actions, and empow-
erment of communities, women, and youth—can be in-
strumental in responding to ecosystem degradation. [2, 5,
6] These are generally interventions that stakeholders initiate and
execute through exercising their procedural or democratic rights
in efforts to improve ecosystems and human well-being.
Promising interventions include:



o Measures to reduce aggregate consumption of unsustainably managed
ecosystem services (G, B, N). The choices about what individuals
consume and how much they consume are influenced not just
by considerations of price but also by behavioral factors related
to culture, ethics, and values. Behavioral changes that could
reduce demand for degraded ecosystem services can be en-
couraged through actions by governments (such as education
and public awareness programs or the promotion of demand-
side management), industry (such as improved product label-
ing or commitments to use raw materials from sources certi-
fied as sustainable), and civil society (such as public awareness
campaigns). Efforts to reduce aggregate consumption, how-
ever, must sometimes incorporate measures to increase the ac-
cess to and consumption of those same ecosystem services by
specific groups such as poor people.

e Communication and education (G, B, N). Improved communi-
cation and education are essential to achieve the objectives
of the environmental conventions, the Johannesburg Plan of
Implementation, and the sustainable management of natural
resources more generally. Both the public and decision-
makers can benefit from education concerning ecosystems and
human well-being, but education more generally provides
tremendous social benefits that can help address many drivers
of ecosystem degradation. For example, the Haribon Founda-
tion in the Philippines has used communication, education,
and mobilization of networks to motivate fishers and their
communities to create marine sanctuaries to allow for fish
populations to revive and restore declining catches; over 1,000
reserves have now been established. [5] Barriers to the effec-
tive use of communication and education include a failure to
use research and apply modern theories of learning and
change. While the importance of communication and educa-
tion is well recognized, providing the human and financial
resources to undertake effective work is a continuing barrier.

e Empowerment of groups particularly dependent on ecosystem services
or affected by their degradation, including women, indigenous people,
and young people (G, B, N). Women, indigenous people, and
young people are all important “stakeholders” in the manage-
ment of ecosystem services but, historically, each group has
tended to be marginalized in decision-making processes. For
example, despite women’s knowledge about the environment
and the potential they possess to improve resource manage-
ment, their participation in decision-making has often been
restricted by social and cultural structures. Similarly, the case
for protecting young people’s ability to take part in decision-
making is strong as they will experience the longer-term
consequences of decisions made today concerning ecosystem
services. Greater involvement of indigenous peoples in deci-
sion-making can also enhance environmental management,
although the primary justification for it continues to be based
on human and cultural rights.

Technological Responses

Given the growing demands for ecosystem services and
other increased pressures on ecosystems, the development
and diffusion of technologies designed to increase the ef-
ficiency of resource use or reduce the impacts of drivers
such as climate change and nutrient loading are essential.
[2, 6, 7, 13, 17] Technological change has been essential for
meeting growing demands for some ecosystem services, and tech-
nology holds considerable promise to help meet future growth in
demand. Technologies already exist for reducing nutrient pollu-
tion at reasonable costs—including technologies to reduce point
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source emissions, changes in crop management practices, and pre-
cision farming techniques to help control the application of fertil-
izers to a field, for example—but new policies are needed for
these tools to be applied on a sufficient scale to slow and ulti-
mately reverse the increase in nutrient loading (recognizing that
this global goal must be achieved even while increasing nutrient
applications in relatively poor regions such as sub-Saharan Africa).

Many negative impacts on ecosystems and human well-being

have resulted from these technological changes, however. The

cost of “retrofitting”” technologies once their negative conse-

quences become apparent can be extremely high, so careful assess-

ment is needed prior to the introduction of new technologies.
Promising interventions include:

e Promotion of technologies that increase crop yields without any harm-
ful impacts related to water, nutrient, and pesticide use (G, B, N).
Agricultural expansion will continue to be one of the major
drivers of biodiversity loss well into the twenty-first century.
Development, assessment, and diffusion of technologies that
could increase the production of food per unit area sustainably
without harmful trade-offs related to excessive use of water,
nutrients, or pesticides would significantly lessen pressure on
other ecosystem services.

e Restoration of ecosystem services (G, B, N). Ecosystem restoration
activities are now common in many countries and include
actions to restore almost all types of ecosystems, including
wetlands, forests, grasslands, estuaries, coral reefs, and man-
groves. Ecosystems with some features of the ones that were
present before conversion can often be established and can
provide some of the original ecosystem services (such as pollu-
tion filtration in wetlands or timber production from forests).
The restored systems seldom fully replace the original systems,
but they still help meet needs for particular services. Yet the
cost of restoration is generally extremely high in relation to
the cost of preventing the degradation of the ecosystem. Not
all services can be restored, and those that are heavily degraded
may require considerable time for restoration.

e Promotion of technologies to increase energy efficiency and reduce
greenhouse gas emissions (G, B). Significant reductions in net
greenhouse gas emissions are technically feasible due to an
extensive array of technologies in the energy supply, energy
demand, and waste management sectors. Reducing projected
emissions will require a portfolio of energy production tech-
nologies ranging from fuel switching (coal/oil to gas) and in-
creased power plant efficiency to increased use of renewable
energy technologies, complemented by more efficient use of
energy in the transportation, buildings, and industry sectors.
[13] It will also involve the development and implementation
of supporting institutions and policies to overcome barriers
to the diffusion of these technologies into the marketplace,
increased public and private-sector funding for research and
development, and effective technology transfer.

Knowledge and Cognitive Responses

Effective management of ecosystems is constrained both
by a lack of knowledge and information concerning differ-
ent aspects of ecosystems and by the failure to use ade-
quately the information that does exist in support of
management decisions. [2, 14] Although sufficient informa-
tion exists to take many actions that could help conserve ecosys-
tems and enhance human well-being, major information gaps
exist. In most regions, for example, relatively little is known about
the status and economic value of most ecosystem services, and
their depletion is rarely tracked in national economic accounts.
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At the same time, decision-makers do not use all of the relevant

information that is available. This is due in part to institutional

failures that prevent existing policy-relevant scientific information

from being made available to decision-makers. But it is also due

to the failure to incorporate other forms of knowledge and infor-

mation, such as traditional knowledge and practitioners’ knowl-

edge, which are of considerable value for ecosystem management.
Promising interventions include:

o TIncorporate both the market and nonmarket values of ecosystems in
resource management and investment decisions (G, B). Most re-
source management and investment decisions are strongly in-
fluenced by considerations of the monetary costs and benefits
of alternative policy choices. In the case of ecosystem manage-
ment, however, this often leads to outcomes that are not in
the interest of society, since the nonmarketed values of ecosys-
tems may exceed the marketed values. As a result, many exist-
ing resource management policies favor sectors such as
agriculture, forestry, and fisheries at the expense of the use of
these same ecosystems for water supply, recreation, and cul-
tural services that may be of greater economic value. Deci-
sions can be improved if they include the total economic value
of alternative management options and involve deliberative
mechanisms that bring to bear noneconomic considerations as
well.

o Use of all relevant forms of knowledge and information in assessments
and decision-making, including traditional and practitioners’ knowl-
edge (G, B, N). Effective management of ecosystems typically
requires ‘‘place-based”” knowledge—information about the
specific characteristics and history of an ecosystem. Formal sci-
entific information is often one source of such information,
but traditional knowledge or practitioners’ knowledge held by
local resource managers can be of equal or greater value.
‘While that knowledge is used in the decisions taken by those
who have it, it is too rarely incorporated into other decision-
making processes and is often inappropriately dismissed.

e Enhance and sustain human and institutional capacity for assessing
the consequences of ecosystem change for human well-being and acting
on such assessments (G, B, N). Greater technical capacity is
needed for agriculture, forest, and fisheries management. But
the capacity that exists for these sectors, as limited as it is in
many countries, is still vastly greater than the capacity for ef-
fective management of other ecosystem services. Because
awareness of the importance of these other services has only
recently grown, there is limited experience with assessing eco-
system services fully. Serious limits exist in all countries, but
especially in developing countries, in terms of the expertise
needed in such areas as monitoring changes in ecosystem ser-
vices, economic valuation or health assessment of ecosystem
changes, and policy analysis related to ecosystem services.

Even when such assessment information is available, however,
the traditional highly sectoral nature of decision-making and
resource management makes the implementation of recom-
mendations difficult. This constraint can also be overcome
through increased training of individuals in existing institu-
tions and through institutional reforms to build capacity for
more integrated responses.

Appendix R1. Effectiveness of Assessed
Responses

A response is considered to be effective when its assessment indi-
cates that it has enhanced the particular ecosystem service (or, in
the case of biodiversity, its conservation and sustainable use) and
contributed to human well-being without significant harm to
other ecosystem services or harmful impacts to other groups of
people. A response is considered promising either if it does not
have a long track record to assess but appears likely to succeed or
if there are known means of modifying the response so that it can
become effective. A response is considered problematic if its histori-
cal use indicates either that it has not met the goals related to
service enhancement (or conservation and sustainable use of bio-
diversity) or that it has caused significant harm to other ecosystem
services. Labeling a response as effective does not mean that the
historical assessment has not identified problems or harmful trade-
offs. Such trade-offs almost always exist, but they are not consid-
ered significant enough to negate the effectiveness of the re-
sponse. Similarly, labeling a response as problematic does not mean
that there are no promising opportunities to reform the response
in a way that can meet its policy goals without undue harm to
ecosystem services.

The typology of responses presented here is defined by the
nature of intervention, classified as follows: institutional and legal
(), economic and incentives (E), social and behavioral (S), tech-
nological (T), and knowledge and cognitive (K). The actors who
make decisions to implement a response are governments at dif-
ferent levels, such as international (GI) (mainly through multilat-
eral agreements or international conventions), national (GN), and
local (GL); the business/industry sector (B); and civil society,
which includes nongovernmental organizations (NGO), commu-
nity-based and indigenous peoples’ organizations (C), and re-
search institutions (R). The actors are not necessarily equally
important.

The table includes responses assessed for a range of ecosystem
services—food, fresh water, wood, nutrient management, flood
and storm control, disease regulation, and cultural services. It also
assesses responses for biodiversity conservation, integrated re-
sponses, and responses addressing one specific driver: climate
change.
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Biodiversity Conservation and Sustainable Use
Protected areas PAs are extremely important in biodiversity and ecosystem | Gl
conservation programs, especially in sensitive GN
environments that contain valuable biodiversity GL
components. At global and regional scales, existing PAs NGO
are essential but not sufficient to conserve the full range of C
biodiversity. PAs need to be better located, designed, and R
managed to ensure representativeness and to deal with the
impacts of human settlement within PAs, illegal harvesting,
unsustainable tourism, invasive species, and climate
change. They also need a landscape approach that
includes protection outside of PAs. [5]
Helping local people capture Providing incentives for biodiversity conservation in the E GN
biodiversity benefits form of benefits for local people (e.g., through products GL
from single species or from ecotourism) has proved to be B
very difficult. Programs have been more successful when NGO
local communities have been in a position to make C
management decisions consistent with overall biodiversity
conservation. “Win-win” opportunities for biodiversity
conservation and benefits for local communities exist, but
local communities can often achieve greater benefits from
actions that lead to biodiversity loss. [5]
Promoting better management of More effective management of individual species should T GN
wild species as a conservation enhance biodiversity conservation and sustainable use. S C
tool, including ex situ “Habitat-based” approaches are critical, but they cannot NGO
conservation replace “species-based” approaches. Zoos, botanical R
gardens, and other ex situ programs build support for
conservation, support valuable research, and provide
cultural benefits of biodiversity. [5]
Integrating biodiversity into Integrated regional planning can provide a balance among | GN
regional planning land uses that promotes effective trade-offs among GL
biodiversity, ecosystem services, and other needs of NGO
society. Great uncertainty remains as to what components
of biodiversity persist under different management regimes,
limiting the current effectiveness of this approach. [5]
Encouraging private sector Many companies are preparing their own biodiversity action | GN
involvement in biodiversity plans, managing their landholdings in ways that are more B
conservation compatible with biodiversity conservation, supporting NGO
certification schemes that promote more sustainable use, R
and accepting their responsibility for addressing biodiversity
issues. The business case that has been made for larger
companies needs to be extended to other companies as
well. [5]
Including biodiversity issues in More diverse production systems can be as effective as T GN
agriculture, forestry, and low-diversity systems, or even more effective. Strategies B
fisheries based on more intensive production rather than on the
expansion of the area allow for better conservation. [5]




water, single-species fisheries, but they are unlikely to be
useful in multispecies tropical fisheries. Given the potential
detrimental environmental impacts of aquaculture,
appropriate regulatory mechanisms need to supplement
existing policies. [6]
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Designing governance Decentralization of biodiversity management in many parts I Gl

approaches to support of the world has had variable results. The key to success GN

biodiversity is strong institutions at all levels, with secure tenure and GL
authority at local levels essential to providing incentives for R
sustainable management. [5]

Promoting international MEAs should serve as an effective means for international I Gl

cooperation through multilateral cooperation in the areas of biodiversity conservation and GN

environmental agreements sustainable use. They cover the most pressing drivers and
issues related to biodiversity loss. Better coordination
between conventions would increase their usefulness.
[5,15]

Environmental education and Environmental education and communication programs S GN

communication have both informed and changed preferences for GL
biodiversity conservation and have improved NGO
implementation of biodiversity responses. Providing the C
human and financial resources to undertake effective work
in this area is a continuing challenge. [5]

Food

Globalization, trade, and Government policies related to food production (price E Gl

domestic and international supports and various types of payments, or taxes) can GN

policies on food have adverse economic, social, and environmental effects. B
[6]

Knowledge and education Further research can make food production socially, S GN
economically, and environmentally sustainable. Public K GL
education should enable consumers to make informed NGO
choices about nutritious, safe, and affordable food. [6] C

Technological responses, New agricultural sciences and effective natural resource T GN

including biotechnology, management could support a new agricultural revolution to B

precision agriculture, and meet worldwide food needs. This would help R

organic farming environmental, economic, and social sustainability. [6]

Water management Emerging water pricing schemes and water markets E GN
indicate that water pricing can be a means for efficient GL
allocation and responsible use. [6] B

NGO

Fisheries management Strict regulation of marine fisheries is needed, both I GN
regarding the establishment and implementation of quotas E GL
and steps to address unreported and unregulated harvest. B
Individual transferable quotas also show promise for cold NGO
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Livestock management Livestock policies need to be reoriented in view of problems
concerning overgrazing and dryland degradation,
rangeland fragmentation and loss of wildlife habitat, dust
formation, bush encroachment, deforestation, nutrient
overload through disposal of manure, and greenhouse gas T GN
emissions. Policies also need to focus on human health B
issues related to diseases such as bird flu and BSE. [6]
Recognition of gender issues Response policies need to be gender-sensitive and S GN
designed to empower women and ensure access to and NGO
control of resources necessary for food security. This C
needs to be based on a systematic analysis of gender
dynamics and explicit consideration of relationships
between gender and food and water security. [6]
Fresh Water
Determining ecosystem water In order to balance competing demands, it is critical that | GN
requirements society explicitly agrees on ecosystem water requirements T GL
(environmental flows). [7] NGO
R
Rights to freshwater services Both public and private ownership systems of fresh water, | GN
and responsibilities for their and of the land resources associated with its provision, B
provision have largely failed to create incentives for provision of C
water services. As a result, upland communities have
generally been excluded from access to benefits,
particularly when they lack tenure security, and have
resisted regulations regarded as unfair. Effective property
rights systems with clear and transparent rules can
increase stakeholders’ confidence that they will have
access to the benefits of freshwater services and,
therefore, willingness to pay for them. [7]
Increasing the effectiveness of Degradation of freshwater and other ecosystem services | GN
public participation in decision- has a disproportionate impact on those excluded from GL
making participation in decision-making. Key steps for improving NGO
participatory processes are to increase the transparency of C
information, improve the representation of marginalized R
stakeholders, engage them in the establishment of policy
objectives and priorities for the allocation of freshwater
services, and create space for deliberation and learning
that accommodates multiple perspectives. [7]
River basin organizations RBOs can play an important role in facilitating cooperation | Gl
and reducing transaction costs of large-scale responses. GN
RBOs are constrained or enabled primarily by the degree NGO

of stakeholder participation, their agreement on objectives
and management plans, and their cooperation on
implementation. [7]
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Response

Effectiveness

Effective
Promising
Problematic

Notes

Type of Response

Required Actors

Regulatory responses

Water markets

Regulatory approaches based on market-based incentives
(e.g., damages for exceeding pollution standards) are
suitable for point-source pollutants. Regulatory approaches
that simply outlaw particular types of behavior can be
unwieldy and burdensome, and may fail to provide
incentives for protecting freshwater services. [7]

[ON9)
- =

Economic incentives can potentially unlock significant
supply- and demand-side efficiencies while providing cost-
effective reallocation between old (largely irrigation) and
new (largely municipal and instream) uses. [7]

Gl
GN

Payments for watershed
services

Partnerships and financing

Large dams

Wetland restoration

Payments for ecosystem services provided by watersheds
have narrowly focused on the role of forests in the
hydrological regime. They should be based on the entire
flow regime, including consideration of the relative values
of other land cover and land uses, such as wetlands,
riparian areas, steep slopes, roads, and management
practices. Key challenges for payment schemes are
capacity-building for place-based monitoring and
assessment, identifying services in the context of the entire
flow regime, considering trade-offs and conflicts among
multiple uses, and making uncertainty explicit. [7]

O WO
=

There is a clear mismatch between the high social value of
freshwater services and the resources allocated to manage
water. Insufficient funding for water infrastructure is one
manifestation of this. Focusing only on large-scale
privatization to improve efficiency and cost-recovery has
proven a double-edged strategy—price hikes or control
over resources have created controversy and, in some
cases, failure and withdrawal. Development of water
infrastructure and technologies must observe best
practices to avoid problems and inequities. The re-
examination and retrofitting/refurbishment of existing
infrastructure is the best option in the short and medium
term. 7]

Gl
GN

NGO

The impact of large dams on freshwater ecosystems is
widely recognized as being more negative than positive. In
addition, the benefits of their construction have rarely been
shared equitably—the poor and vulnerable and future
generations often fail to receive the social and economic
benefits from dams. Pre-construction studies are typically
overly optimistic about the benefits of projects and
underestimate costs. [7]

GN

Although wetland restoration is a promising management
approach, there are significant challenges in determining
what set of management interventions will produce a
desired combination of wetland structure and function. It is
unlikely that created wetlands can structurally and
functionally replace natural wetlands. [7]

GN
GL
NGO
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Wood, Fuelwood, and Non-wood Forest Products

International forest policy International forest policy processes have made some Gl

processes and development gains within the forest sector. Attention should be paid to GN

assistance integration of agreed forest management practices in B
financial institutions, trade rules, global environment
programs, and global security decision-making. [8]

Trade liberalization Forest product trade tends to concentrate decision-making E Gl
power on (and benefits from) forest management, rather GN
than spreading it to include poorer and less powerful
players. It “magnifies” the effect of governance, making
good governance better and bad governance worse. Trade
liberalization can stimulate a “virtuous cycle” if the
regulatory framework is robust and externalities are
addressed. [8]

National forest governance Forest governance initiatives and country-led national | GN

initiatives and national forest forest programs show promise for integrating ecosystem GL

programs health and human well-being where they are negotiated by
stakeholders and strategically focused. [8]

Direct management of forests by Indigenous control of traditional homelands is often | GL

indigenous peoples presented as having environmental benefits, although the C
main justification continues to be based on human and
cultural rights. Little systematic data exist, but preliminary
findings on vegetation cover and forest fragmentation from
the Brazilian Amazon suggest that an indigenous-control
area can be at least as effective as a strict-use protected
area. [8]

Collaborative forest Government-community collaborative forest management | GN

management and local can be highly beneficial but has had mixed results. GL

movements for access and use Programs have generated improved resource management B

of forest products and access of the rural poor to forest resources, but have NGO
fallen short in their potential to benefit the poor. Local C
responses to problems of access and use of forest
products have proliferated in recent years. They are
collectively more significant than efforts led by
governments or international processes but require their
support to spread. [8]

Small-scale private and public- Small-scale private ownership of forests can deliver more | GL

private ownership and local economic benefits and better forest management than B

management of forests ownership by larger corporate bodies where information, C
tenure, and capacity are strong. [8]

Company-community forestry Company-community partnerships can be better than | GL

partnerships solely corporate forestry, or solely community or small- B
scale farm forestry, in delivering benefits to the partners C

and the public at large. [8]
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become a major sustainable energy source. [8]
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Public and consumer action Public and consumer action has resulted in important forest S NGO
and trade policy initiatives and improved practices in large B
forest corporations. This has had an impact in “timber- C
consuming countries” and in international institutions. The
operating standards of some large corporations and
institutions, as well as of those whose non-forest activities
have an impact on forests, have been improved. [8]
Third-party voluntary forest Forest certification has become widespread; however, most
certification certified forests are in industrial countries, managed by
large companies and exporting to Northern retailers. The
early proponents of certification hoped it would be an I B
effective response to tropical deforestation. [8] E
Wood technology and Wood technology responses have focused on industrial GN
biotechnology plantation species with properties suited for manufactured R
products. [8] B
Commercialization of non-wood Commercialization of NWFP has had modest impacts on E NGO
forest products local livelihoods and has not always created incentives for B
conservation. An increased value of NWFPs is not always R
an incentive for conservation and can have the opposite
effect. Incentives for sustainable management of NWFPs
should be reconsidered, including exploration of joint
production of timber and NWFP. [8]
Natural forest management in To be economic, sustainable natural forest management in T Gl
the tropics the tropics must focus on a range of forest goods and GN
services, not just timber. The “best practices” of global GL
corporations should be assessed, exploring at the same B
time “what works” in traditional forest management and the NGO
work of local (small) enterprises. Considerable interest has C
developed in the application of reduced impact logging,
especially in tropical forests, which lowers environmental
impacts and can also be more efficient and cost effective.
(8]
Forest plantation management Farm woodlots and large-scale plantations are increasingly T GN
being established in response to growing wood demand GL
and declining natural forest areas. Without adequate B
planning and management, forest plantations can be NGO
established in the wrong sites, with the wrong species and R
provenances. In degraded lands, afforestation may deliver
economic, environmental, and social benefits to
communities and help in reducing poverty and enhancing
food security. [8]
Fuelwood management Fuelwood remains one of the main products of the forest T GL
sector in developing countries. If technology development B
continues, industrial-scale forest product fuels could C
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Afforestation and reforestation Although many early initiatives were based on forest T Gl

for carbon management conservation or management, afforestation activities now E GN
predominate, perhaps reflecting the international decisions B
in 2001 to allow only afforestation and reforestation
activities into the Clean Development Mechanism for the
first commitment period. [8]

Nutrient Cycling

Regulations Mandatory policies, including regulatory control and tax or | Gl
fee systems, place the costs and burden of pollution control GN
on the polluter. Technology-based standards are easy to
implement but may discourage innovation and are
generally not seen as cost-effective. [9]

Market-based instruments Market-based instruments, such as financial incentives, E GN
subsidies, and taxes, hold potential for better nutrient B
management, but may not be relevant in all countries and R
circumstances. Relatively little is known empirically about
the impact of these instruments on technological change.

(9]

Hybrid approaches Combinations of regulatory, incentive, and market-based | Gl
mechanisms are possible for both national and watershed- E GN
based approaches and may be the most cost-effective and GL
politically acceptable. [9] NGO

C
R

Flood and Storm Regulation

Physical structures Historically, emphasis was on physical structures/measures T GN
over natural environment and social institutions. This B
choice often creates a false sense of security, encouraging
people to accept high risks. Evidence indicates that more
emphasis needs to be given to the natural environment and
nonstructural measures. [11]

Use of natural environment Flood and storm impacts can be lessened through T GN
maintenance and management of vegetation and through GL
natural or human-made geomorphological features (natural NGO
river channels, dune systems, terrace farming). [11] C

Information, institutions, and These approaches, which emphasize disaster S GN

education preparedness, disaster management, flood and storm | GL
forecasting, early waming, and evacuation, are vital for B
reducing losses. [11] C

Financial services These responses emphasize insurance, disaster relief, and E GN
aid. Both social programs and private insurance are B

important coping mechanisms for flood disaster recovery.

They can, however, inadvertently contribute to community
vulnerability by encouraging development within floodplains
or by creating cultures of entitlement. [11]
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discussion of environmental problems at a global scale.
Local organizations also take advantage of emerging global
institutions and conventions to bring their case to wider
political arenas. [14]
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Land use planning Land use planning is a process of determining the most I GN
desirable type of land use. It can help to mitigate disasters
and reduce risks by avoiding development in hazard prone
areas. [11]
Disease Regulation
Integrated vector management Reducing the transmission of infectious diseases often has I GN
effects on other ecosystem services. IVM enables a NGO
coordinated response to health and the environment. It
uses targeted interventions to remove or control vector
breeding sites, disrupt vector lifecycles, and minimize
vector-human contact, while minimizing effects on other
ecosystem services. VM is most effective when integrated
with socioeconomic development. [12]
Environmental management/ Environmental management interventions can be highly I GN
modification to reduce vector cost-effective and entail very low environmental impacts. B
and reservoir host abundance [12] C
R
Biological control/natural Biological interventions can be highly cost-effective and T GN
predators entail very low environmental impacts. Biological control B
may be effective if breeding sites are well known and R
limited in number, but less feasible where these are
numerous. [12]
Chemical control Insecticides remain an important tool and their selective T GN
use is likely to continue within IVM. However, there are B
concerns regarding the impacts of insecticides, especially R
persistent organic pollutants, on the environment and on
human populations, particularly insecticide sprayers. [12]
Human settlement patterns The most basic management of human-vector contact is T GN
through improvements in the placement and construction NGO
of housing. [12] C
Health awareness and behavior Social and behavioral responses can help control vector- S C
borne disease while also improving other ecosystem
services. [12]
Genetic modification of vector New “cutting-edge” interventions, such as transgenic T GN
species to limit disease techniques, could be available within the next 5-10 years. B
transmission However, consensus is lacking in the scientific community NGO
on the technical feasibility and public acceptability of such R
an approach. [12]
Cultural Services
Awareness of the global Awareness of the planet working as a system has led to an S Gl
environment and linking local integrated approach to ecosystems. This process has I GN
and global institutions emphasized the “human environment” concept and the GL
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From restoring landscapes to Landscapes are subject to and influenced by cultural S GL

valuing cultural landscapes perceptions and political and economic interests. This K NGO
influences decisions on landscape conservation. [14] C

Recognizing sacred areas While linking sacred areas and conservation is not new, S GL
there has been an increase in translating “the sacred” into NGO
legislation or legal institutions granting land rights. This C
requires extensive knowledge about the link among the
sacred, nature, and society in a specific locale. [14]

International agreements and Increased exploitation and awareness concerning the I Gl

conservation of biological and disappearance of local resources and knowledge has GN

agropastoral diversity highlighted the need to protect local and indigenous
knowledge. Some countries have adopted specific laws,
policies, and administrative arrangements emphasizing the
concept of prior informed consent of knowledge-holders. [14]

Integrating local and indigenous Local and indigenous knowledge evolves in specific K GN

knowledge contexts and good care should be taken to not de- | B
contextualize it. Conventional “best-practices” methods NGO
focusing on content may not be appropriate to deal with
local/indigenous knowledge. [14]

Compensating for knowledge Compensation for the use of local and indigenous E GN
knowledge by third parties is an important, yet complicated K B
response. The popular idea that local and indigenous C
knowledge can be promoted by strengthening “traditional”
authorities may not be valid in many cases. [14]

Property right changes Communities benefit from control over natural resources | GN
but traditional leadership may not always be the solution. GL
Local government institutions that are democratically C
elected and have real authority over resources in some
cases may be a better option. There is a tendency to shift
responsibilities back and forth between “traditional”
authorities and local government bodies, without giving any
of them real decision-making powers. [14]

Certification programs Certification programs are a promising response, but many | Gl
communities do not have access to these programs or are S GN
not aware of their existence. In addition, the financial costs B
involved reduce the chances for local communities to
participate independently. [14]

Fair trade Fair trade is a movement initiated to help disadvantaged or E Gl
politically marginalized communities by paying better prices S GN
and providing better trading conditions, along with raising GL
consumers’ awareness of their potential role as buyers. NGO
Fair trade overlaps in some cases with initiatives focusing C

on the environmental performance of trade. [14]
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regulations

benefits and if all stakeholders are involved in the
formulation of such laws. [10]
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Ecotourism and cultural tourism Ecotourism can provide economic alternatives to E GL
converting ecosystems; however, it can generate conflicts B
in resource use and the aesthetics of certain ecosystems. C
Different ecosystems are subjected to different types and
scales of impact from tourism infrastructure. Furthermore,
some ecosystems are easier to market to tourists than
others. The market value of ecosystems may vary
according to public perceptions of nature. Freezing of
landscapes, conversion of landscapes, dispossession, and
removing of human influences may result, depending on
views of what ecotourism should represent. Yet when
conservation receives no budgetary subsidy, tourism can
provide revenues for conservation. [14]
Integrated Responses
International environmental Environmental policy integration at the international level is I Gl
governance almost exclusively dependent on governments’ E GN
commitment to binding compromises on given issues. K
Major challenges include reform of the international T
environmental governance structure and coherence B
among international trade and environment mechanisms.
[15]
National action plans and Examples include national conservation strategies, national I GN
strategies aiming to integrate environmental action plans, and national strategies for E GL
environmental issues into sustainable development. Success depends on enabling K B
national policies conditions such as ownership by governments and civil T NGO
society, broad participation, both across sectors within the C
government and with the private sector, and at the sub-
national and local scales. National integrated responses
may be a good starting point for cross-departmental
linkages in governments. [15]
Sub-national and local integrated Many integrated responses are implemented at the sub- I GN
approaches national level; examples include sustainable forest E GL
management, integrated coastal zone management, K NGO
integrated conservation and development programs, and T C
integrated river basin management. Results so far have
been varied, and a major constraint experienced by sub-
national and multiscale responses is the lack of
implementation capacity. [15]
Waste Management
Technologies for waste These practices have enhanced ecosystem services, T GN
reduction, re-use, recovery, and improved aesthetic conditions, restored habitats for human GL
disposal use and for biodiversity, increased public health and well- B
being, created jobs, and reduced poverty. [10] C
Compliance with waste Communities and industries are willing to comply with laws L GN
management laws and and regulations if there is clear understanding of the GL
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Environmental awareness and Environmental awareness and education have succeeded in S GL

education allowing consumers and resource users to make informed C
choices for minimizing waste. Employers have introduced B
programs to encourage communities to reduce waste. [10]

Indicators and monitoring Industries and governments need to select indicators and S GN
standardize methods to monitor the sources, types, and B
amounts of all wastes produced. The practice of NGO
transparent, participatory, and accountable decision-
making for ecosystem sustainability and human well-being
is lacking in many countries. [10]

Climate Change

U.N. Framework Convention on The ultimate goal of the UNFCCC is stabilization of | Gl

Climate Change and Kyoto greenhouse gas concentrations in the atmosphere at a GN

Protocol level that would prevent dangerous anthropogenic
interference with the climate system. The Kyoto Protocol
contains binding limits on greenhouse gas emissions on
industrialized countries that agreed to reduce their
emissions by an average of about 5% between 2008 and
2012 relative to the levels emitted in 1990. [13]

Reductions in net greenhouse Significant reductions in net greenhouse gas emissionsare | T GN

gas emissions technically feasible, in many cases at little or no cost to B
society. [13] C

Land use and land cover change Afforestation; reforestation; improved forest, cropland, and T GN
rangeland management; and agroforestry provide GL
opportunities to increase carbon uptake, and slowing B
deforestation reduces emissions. [13] NGO

C

Market mechanisms and The Kyoto Protocol mechanisms, in combination with E Gl

incentives national and regional ones, can reduce the costs of GN
mitigation for developed countries. In addition, countries B
can reduce net costs of emissions abatement by taxing
emissions (or auctioning permits) and using the revenues
to cut distortion taxes on labor and capital. In the near
term, project-based trading can facilitate the transfer of
climate-friendly technologies to developing countries. [13]

Adaptation Some climate change is inevitable and ecosystems and | GN
human societies will need to adapt to new conditions. GL
Human populations will face the risk of damage from NGO
climate change, some of which may be countered with C
current coping systems; others may need radically new R

behaviors. Climate change needs to be factored into
current development plans. [13]
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Main Messages

Human well-being and progress toward sustainable development are vi-
tally dependent upon improving the management of Earth’s ecosystems
to ensure their conservation and sustainable use. But while demands for
ecosystem services such as food and clean water are growing, human actions
are at the same time diminishing the capability of many ecosystems to meet
these demands.

Sound policy and management interventions can often reverse ecosys-
tem degradation and enhance the contributions of ecosystems to human
well-being, but knowing when and how to intervene requires substantial un-
derstanding of both the ecological and the social systems involved. Better
information cannot guarantee improved decisions, but it is a prerequisite for
sound decision-making.

The Millennium Ecosystem Assessment was established to help provide
the knowledge base for improved decisions and to build capacity for
analyzing and supplying this information.

This chapter presents the conceptual and methodological approach that
the MA used to assess options that can enhance the contribution of
ecosystems to human well-being. This same approach should provide a
suitable basis for governments, the private sector, and civil society to factor
considerations of ecosystems and ecosystem services into their own planning
and actions.

1.1 Introduction

Humanity has always depended on the services provided by the
biosphere and its ecosystems. Further, the biosphere is itself the
product of life on Earth. The composition of the atmosphere and
soil, the cycling of elements through air and waterways, and many
other ecological assets are all the result of living processes—and all
are maintained and replenished by living ecosystems. The human
species, while buffered against environmental immediacies by cul-
ture and technology, is ultimately fully dependent on the flow of
ecosystem services.

In his April 2000 Millennium Report to the United Nations
General Assembly, in recognition of the growing burden that de-
graded ecosystems are placing on human well-being and eco-
nomic development and the opportunity that better managed
ecosystems provide for meeting the goals of poverty eradication
and sustainable development, United Nations Secretary-General
Kofi Annan stated that:

It is impossible to devise effective environmental policy unless it is
based on sound scientific information. While major advances in data
collection have been made in many areas, large gaps in our knowledge
remain. In particular, there has never been a comprehensive global
assessment of the world’s major ecosystems. The planned Millennium
Ecosystem Assessment, a major international collaborative effort to
map the health of our planet, is a response to this need.

The Millennium Ecosystem Assessment was established with
the involvement of governments, the private sector, nongovern-
mental organizations, and scientists to provide an integrated as-
sessment of the consequences of ecosystem change for human
well-being and to analyze options available to enhance the con-
servation of ecosystems and their contributions to meeting human
needs. The Convention on Biological Diversity, the Convention
to Combat Desertification, the Convention on Migratory Spe-
cies, and the Ramsar Convention on Wetlands plan to use the

findings of the MA, which will also help meet the needs of others

in government, the private sector, and civil society. The MA

should help to achieve the United Nations Millennium Develop-
ment Goals and to carry out the Plan of Implementation of the

2002 World Summit on Sustainable Development. It has mobi-

lized hundreds of scientists from countries around the world to

provide information and clarify science concerning issues of
greatest relevance to decision-makers. The MA has identified
areas of broad scientific agreement and also pointed to areas of
continuing scientific debate.

The assessment framework developed for the MA offers deci-
sion-makers a mechanism to:

e Identify options that can better achieve core human develop-
ment and sustainability goals. All countries and communities
are grappling with the challenge of meeting growing demands
for food, clean water, health, and employment. And decision-
makers in the private and public sectors must also balance eco-
nomic growth and social development with the need for envi-
ronmental conservation. All of these concerns are linked
directly or indirectly to the world’s ecosystems. The MA
process, at all scales, was designed to bring the best science to
bear on the needs of decision-makers concerning these links
between ecosystems, human development, and sustainability.

o Better understand the trade-offs involved—across sectors and
stakeholders—in decisions concerning the environment. Eco-
system-related problems have historically been approached
issue by issue, but rarely by pursuing multisectoral objectives.
This approach has not withstood the test of time. Progress
toward one objective such as increasing food production has
often been at the cost of progress toward other objectives such
as conserving biological diversity or improving water quality.
The MA framework complements sectoral assessments with
information on the full impact of potential policy choices
across sectors and stakeholders.

o Align response options with the level of governance where they
can be most effective. Effective management of ecosystems will
require actions at all scales, from the local to the global.
Human actions now directly or inadvertently affect virtually
all of the world’s ecosystems; actions required for the manage-
ment of ecosystems refer to the steps that humans can take to
modify their direct or indirect influences on ecosystems. The
management and policy options available and the concerns of
stakeholders differ greatly across these scales. The priority
areas for biodiversity conservation in a country as defined
based on “global’ value, for example, would be very different
from those as defined based on the value to local communi-
ties. The multiscale assessment framework developed for the
MA provides a new approach for analyzing policy options at
all scales—from local communities to international conven-
tions.

1.2 What Is the Problem?

Ecosystem services are the benefits people obtain from ecosys-
tems, which the MA describes as provisioning, regulating, sup-
porting, and cultural services. (See Box 1.1.) Ecosystem services
include products such as food, fuel, and fiber; regulating services
such as climate regulation and disease control; and nonmaterial
benefits such as spiritual or aesthetic benefits. Changes in these
services affect human well-being in many ways. (See Figure 1.1.)

The demand for ecosystem services is now so great that trade-
offs among services have become the rule. A country can increase
food supply by converting a forest to agriculture, for example, but




BOX 1.1
Key Definitions

Ecosystem. An ecosystem is a dynamic complex of plant, animal, and
microorganism communities and the nonliving environment interacting
as a functional unit. Humans are an integral part of ecosystems. Eco-
systems vary enormously in size; a temporary pond in a tree hollow
and an ocean basin can both be ecosystems.

Ecosystem services. Ecosystem services are the benefits people ob-
tain from ecosystems. These include provisioning services such as
food and water; regulating services such as regulation of floods,
drought, land degradation, and disease; supporting services such as
soil formation and nutrient cycling; and cultural services such as recre-
ational, spiritual, religious and other nonmaterial benefits.

Well-being. Human well-being has multiple constituents, including basic
material for a good life, freedom of choice and action, health, good
social relations, and security. Well-being is at the opposite end of a
continuum from poverty, which has been defined as a “pronounced
deprivation in well-being.” The constituents of well-being, as experi-
enced and perceived by people, are situation-dependent, reflecting
local geography, culture, and ecological circumstances.

in so doing it decreases the supply of services that may be of equal
or greater importance, such as clean water, timber, ecotourism
destinations, or flood regulation and drought control. There are
many indications that human demands on ecosystems will grow
still greater in the coming decades. Current estimates of 3 billion
more people and a quadrupling of the world economy by 2050
imply a formidable increase in demand for and consumption of
biological and physical resources, as well as escalating impacts on
ecosystems and the services they provide.

The problem posed by the growing demand for ecosystem
services is compounded by increasingly serious degradation in the
capability of ecosystems to provide these services. World fisheries
are now declining due to overfishing, for instance, and a signifi-
cant amount of agricultural land has been degraded in the past
half-century by erosion, salinization, compaction, nutrient deple-
tion, pollution, and urbanization. Other human-induced impacts
on ecosystems include alteration of the nitrogen, phosphorous,
sulfur, and carbon cycles, causing acid rain, algal blooms, and fish
kills in rivers and coastal waters, along with contributions to cli-
mate change. In many parts of the world, this degradation of eco-
system services is exacerbated by the associated loss of the
knowledge and understanding held by local communities—
knowledge that sometimes could help to ensure the sustainable
use of the ecosystem.

This combination of ever-growing demands being placed on
increasingly degraded ecosystems seriously diminishes the pros-
pects for sustainable development. Human well-being 1s affected
not just by gaps between ecosystem service supply and demand
but also by the increased vulnerability of individuals, communi-
ties, and nations. Productive ecosystems, with their array of ser-
vices, provide people and communities with resources and
options they can use as insurance in the face of natural catastro-
phes or social upheaval. While well-managed ecosystems reduce
risks and vulnerability, poorly managed systems can exacerbate
them by increasing risks of flood, drought, crop failure, or disease.

Ecosystem degradation tends to harm rural populations more
directly than urban populations and has its most direct and severe
impact on poor people. The wealthy control access to a greater
share of ecosystem services, consume those services at a higher
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per capita rate, and are buftered from changes in their availability
(often at a substantial cost) through their ability to purchase scarce
ecosystem services or substitutes. For example, even though a
number of marine fisheries have been depleted in the past century,
the supply of fish to wealthy consumers has not been disrupted
since fishing fleets have been able to shift to previously underex-
ploited stocks. In contrast, poor people often lack access to alter-
nate services and are highly vulnerable to ecosystem changes that
result in famine, drought, or floods. They frequently live in loca-
tions particularly sensitive to environmental threats, and they lack
financial and institutional buffers against these dangers. Degrada-
tion of coastal fishery resources, for instance, results in a decline
in protein consumed by the local community since fishers may
not have access to alternate sources of fish and community mem-
bers may not have enough income to purchase fish. Degradation
affects their very survival.

Changes in ecosystems affect not just humans but countless
other species as well. The management objectives that people set
for ecosystems and the actions that they take are influenced not
just by the consequences of ecosystem changes for humans but
also by the importance people place on considerations of the in-
trinsic value of species and ecosystems. Intrinsic value is the value
of something in and for itself, irrespective of its utility for some-
one else. For example, villages in India protect “‘spirit sanctuaries”
in relatively natural states, even though a strict cost-benefit calcu-
lation might favor their conversion to agriculture. Similarly, many
countries have passed laws protecting endangered species based
on the view that these species have a right to exist, even if their
protection results in net economic costs. Sound ecosystem man-
agement thus involves steps to address the utilitarian links of peo-
ple to ecosystems as well as processes that allow considerations
of the intrinsic value of ecosystems to be factored into decision-
making.

The degradation of ecosystem services has many causes, in-
cluding excessive demand for ecosystem services stemming from
economic growth, demographic changes, and individual choices.
Market mechanisms do not always ensure the conservation of
ecosystem services either because markets do not exist for services
such as cultural or regulatory services or, where they do exist,
because policies and institutions do not enable people living
within the ecosystem to benefit from services it may provide to
others who are far away. For example, institutions are now only
beginning to be developed to enable those benefiting from carbon
sequestration to provide local managers with an economic incen-
tive to leave a forest uncut, while strong economic incentives
often exist for managers to harvest the forest. Also, even if a mar-
ket exists for an ecosystem service, the results obtained through
the market may be socially or ecologically undesirable. Properly
managed, the creation of ecotourism opportunities in a country
can create strong economic incentives for the maintenance of the
cultural services provided by ecosystems, but poorly managed
ecotourism activities can degrade the very resource on which they
depend. Finally, markets are often unable to address important
intra- and intergenerational equity issues associated with manag-
ing ecosystems for this and future generations, given that some
changes in ecosystem services are irreversible.

The world has witnessed in recent decades not just dramatic
changes to ecosystems but equally profound changes to social sys-
tems that shape both the pressures on ecosystems and the oppor-
tunities to respond. The relative influence of individual nation-
states has diminished with the growth of power and influence
of a far more complex array of institutions, including regional
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Figure 1.1. Linkages between Ecosystem Services and Human Well-being. This Figure depicts the strength of linkages between catego-
ries of ecosystem services and components of human well-being that are commonly encountered and includes indications of the extent to
which it is possible for socioeconomic factors to mediate the linkage. (For example, if it is possible to purchase a substitute for a degraded
ecosystem service, then there is a high potential for mediation.) The strength of the linkages and the potential for mediation differ in different
ecosystems and regions. In addition to the influence of ecosystem services on human well-being depicted here, other factors—including other
environmental factors as well as economic, social, technological, and cultural factors—influence human well-being, and ecosystems are in
turn affected by changes in human well-being. (Millennium Ecosystem Assessment)

governments, multinational companies, the United Nations, and
civil society organizations. Stakeholders have become more in-
volved in decision-making. Given the multiple actors whose de-
cisions now strongly influence ecosystems, the challenge of
providing information to decision-makers has grown. At the same
time, the new institutional landscape may provide an unprece-
dented opportunity for information concerning ecosystems to
make a major difference. Improvements in ecosystem manage-
ment to enhance human well-being will require new institutional
and policy arrangements and changes in rights and access to re-
sources that may be more possible today under these conditions
of rapid social change than they have ever been before.

Like the benefits of increased education or improved gover-
nance, the protection, restoration, and enhancement of ecosystem
services tends to have multiple and synergistic benefits. Already,
many governments are beginning to recognize the need for more
effective management of these basic life-support systems. Exam-
ples of significant progress toward sustainable management of bio-
logical resources can also be found in civil society, in indigenous
and local communities, and in the private sector.

1.3 Conceptual Framework

The conceptual framework for the MA places human well-being
as the central focus for assessment, while recognizing that biodiv-
ersity and ecosystems also have intrinsic value and that people take
decisions concerning ecosystems based on considerations of well-
being as well as intrinsic value. (See Box 1.2.) The MA concep-
tual framework assumes that a dynamic interaction exists between
people and other parts of ecosystems, with the changing human
condition serving to both directly and indirectly drive change in
ecosystems and with changes in ecosystems causing changes in
human well-being. At the same time, many other factors indepen-
dent of the environment change the human condition, and many
natural forces are influencing ecosystems.

The MA focuses particular attention on the linkages between
ecosystem services and human well-being. The assessment deals
with the full range of ecosystems—from those relatively undis-
turbed, such as natural forests, to landscapes with mixed patterns
of human use and ecosystems intensively managed and modified

by humans, such as agricultural land and urban areas.



A full assessment of the interactions between people and eco-
systems requires a multiscale approach because it better reflects
the multiscale nature of decision-making, allows the examination
of driving forces that may be exogenous to particular regions, and
provides a means of examining the differential impact of ecosys-
tem changes and policy responses on different regions and groups
within regions.

This section explains in greater detail the characteristics of
each of the components of the MA conceptual framework, mov-
ing clockwise from the lower left corner of the Figure in Box 1.2.

1.3.1 Ecosystems and Their Services

An ecosystem is a dynamic complex of plant, animal, and micro-
organism communities and the nonliving environment interact-
ing as a functional unit. Humans are an integral part of
ecosystems. Ecosystems provide a variety of benefits to people,
including provisioning, regulating, cultural, and supporting ser-
vices. Provisioning services are the products people obtain from
ecosystems, such as food, fuel, fiber, fresh water, and genetic re-
sources. Regulating services are the benefits people obtain from
the regulation of ecosystem processes, including air quality main-
tenance, climate regulation, erosion control, regulation of human
diseases, and water purification. Cultural services are the nonma-
terial benefits people obtain from ecosystems through spiritual en-
richment, cognitive development, reflection, recreation, and
aesthetic experiences. Supporting services are those that are nec-
essary for the production of all other ecosystem services, such as
primary production, production of oxygen, and soil formation.

Biodiversity and ecosystems are closely related concepts. Bio-
diversity is the variability among living organisms from all sources,
including terrestrial, marine, and other aquatic ecosystems and the
ecological complexes of which they are part. It includes diversity
within and between species and diversity of ecosystems. Diversity
is a structural feature of ecosystems, and the variability among
ecosystems is an element of biodiversity. Products of biodiversity
include many of the services produced by ecosystems (such as
food and genetic resources), and changes in biodiversity can in-
fluence all the other services they provide. In addition to the im-
portant role of biodiversity in providing ecosystem services, the
diversity of living species has intrinsic value independent of any
human concern.

The concept of an ecosystem provides a valuable framework
for analyzing and acting on the linkages between people and the
environment. For that reason, the “ecosystem approach” has been
endorsed by the Convention on Biological Diversity, and the MA
conceptual framework is entirely consistent with this approach.
The CBD states that the ecosystem approach is a strategy for the
integrated management of land, water, and living resources that
promotes conservation and sustainable use in an equitable way.
This approach recognizes that humans, with their cultural diver-
sity, are an integral component of many ecosystems.

In order to implement the ecosystem approach, decision-
makers need to understand the multiple effects on an ecosystem of
any management or policy change. By way of analogy, decision-
makers would not make a decision about financial policy in a
country without examining the condition of the economic sys-
tem, since information on the economy of a single sector such as
manufacturing would be insufficient. The same need to examine
the consequences of changes for multiple sectors applies to eco-
systems. For instance, subsidies for fertilizer use may increase food
production, but sound decisions also require information on
whether the potential reduction in the harvests of downstream
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fisheries as a result of water quality degradation from the fertilizer
runoff might outweigh those benefits.

For the purpose of analysis and assessment, a pragmatic view
of ecosystem boundaries must be adopted, depending on the
questions being asked. A well-defined ecosystem has strong inter-
actions among its components and weak interactions across its
boundaries. A useful choice of ecosystem boundary is one where
a number of discontinuities coincide, such as in the distribution
of organisms, soil types, drainage basins, and depth in a water-
body. At a larger scale, regional and even globally distributed eco-
systems can be evaluated based on a commonality of basic
structural units. The global assessment being undertaken by the
MA reports on marine, coastal, inland water, forest, dryland, is-
land, mountain, polar, cultivated, and urban regions. These re-
gions are not ecosystems themselves, but each contains a number
of ecosystems. (See Box 1.3.)

People seek multiple services from ecosystems and thus per-
ceive the condition of given ecosystems in relation to their ability
to provide the services desired. Various methods can be used to
assess the ability of ecosystems to deliver particular services. With
those answers in hand, stakeholders have the information they
need to decide on a mix of services best meeting their needs. The
MA considers criteria and methods to provide an integrated view
of the condition of ecosystems. The condition of each category
of ecosystem services is evaluated in somewhat different ways,
although in general a full assessment of any service requires con-
siderations of stocks, flows, and resilience of the service.

1.3.2 Human Well-being and Poverty Reduction

Human well-being has multiple constituents, including the basic

material for a good life, freedom of choice and action, health,

good social relations, and security. Poverty is also multidimen-
sional and has been defined as the pronounced deprivation of
well-being. How well-being, ill-being, or poverty are experi-
enced and expressed depends on context and situation, reflecting
local physical, social, and personal factors such as geography, envi-
ronment, age, gender, and culture. In all contexts, however, eco-
systems are essential for human well-being through their
provisioning, regulating, cultural, and supporting services.

Human intervention in ecosystems can amplify the benefits to
human society. However, evidence in recent decades of escalating
human impacts on ecological systems worldwide raises concerns
about the spatial and temporal consequences of ecosystem changes
detrimental to human well-being. Ecosystem changes affect
human well-being in the following ways:

e Security is affected both by changes in provisioning services,
which affect supplies of food and other goods and the likeli-
hood of conflict over declining resources, and by changes in
regulating services, which could influence the frequency and
magnitude of floods, droughts, landslides, or other catastro-
phes. It can also be affected by changes in cultural services as,
for example, when the loss of important ceremonial or spiri-
tual attributes of ecosystems contributes to the weakening of
social relations in a community. These changes in turn affect
material well-being, health, freedom and choice, security, and
good social relations.

e Access to basic material for a good life is strongly linked to
both provisioning services such as food and fiber production
and regulating services, including water purification.

e Health is strongly linked to both provisioning services such as
food production and regulating services, including those that
influence the distribution of disease-transmitting insects and
of irritants and pathogens in water and air. Health can also be
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BOX 1.2
Millennium Ecosystem Assessment Conceptual Framework

Changes in factors that indirectly affect ecosystems, such as population,
technology, and lifestyle (upper right corner of figure), can lead to changes
in factors directly affecting ecosystems, such as the catch of fisheries or
the application of fertilizers to increase food production (lower right cor-
ner). The resulting changes in the ecosystem (lower left corner) cause the
ecosystem services to change and thereby affect human well-being.
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These interactions can take place at more than one scale and can cross
scales. For example, a global market may lead to regional loss of forest
cover, which increases flood magnitude along a local stretch of a river.
Similarly, the interactions can take place across different time scales. Ac-
tions can be taken either to respond to negative changes or to enhance
positive changes at almost all points in this framework (black cross bars).
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Source: Millennium Ecosystem Assessment

linked to cultural services through recreational and spiritual
benefits.

e Social relations are affected by changes to cultural services,
which affect the quality of human experience.

e Freedom of choice and action is largely predicated on the exis-
tence of the other components of well-being and are thus

influenced by changes in provisioning, regulating, or cultural

services from ecosystems.

Human well-being can be enhanced through sustainable
human interactions with ecosystems supported by necessary in-
struments, institutions, organizations, and technology. Creation of
these through participation and transparency may contribute to
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BOX 1.3

Reporting Categories Used in the Millennium Ecosystem Assessment

The MA used 10 categories of systems to report its global findings. (See
Table.) These categories are not ecosystems themselves; each contains
a number of ecosystems. The MA reporting categories are not mutually
exclusive: their areas can and do overlap. Ecosystems within each cate-
gory share a suite of biological, climatic, and social factors that tend to

Millennium Ecosystem Assessment Reporting Categories

differ across categories. Because these reporting categories overlap, any
place on Earth may fall into more than one category. Thus, for example,
a wetland ecosystem in a coastal region may be examined both in the MA
analysis of “coastal systems” as well as in its analysis of “inland water
systems.”

Category Central Concept Boundary Limits for Mapping

Marine Ocean, with fishing typically a major ~ Marine areas where the sea is deeper than 50 meters.
driver of change

Coastal Interface between ocean and land, Area between 50 meters below mean sea level and 50 meters above the high tide level or
extending seawards to about the extending landward to a distance 100 kilometers from shore. Includes coral reefs, intertidal
middle of the continental shelf and zones, estuaries, coastal aquaculture, and seagrass communities.
inland to include all areas strongly
influenced by the proximity to the
ocean

Inland water ~ Permanent water bodies inland from  Rivers, lakes, floodplains, reservoirs, and wetlands; includes inland saline systems. Note that
the coastal zone, and areas whose ~ the Ramsar Convention considers “wetlands” to include both inland water and coastal catego-
ecology and use are dominated by ries.
the permanent, seasonal, or inter-
mittent occurrence of flooded condi-
tions

Forest Lands dominated by trees; often A canopy cover of at least 40% by woody plants taller than 5 meters. The existence of many
used for timber, fuelwood, and non-  other definitions is acknowledged, and other limits (such as crown cover greater than 10%, as
timber forest products used by the Food and Agriculture Organization of the United Nations) are also reported. In-

cludes temporarily cut-over forests and plantations; excludes orchards and agroforests where
the main products are food crops.

Dryland Lands where plant production is lim-  Drylands as defined by the Convention to Combat Desertification, namely lands where annual
ited by water availability; the domi- precipitation is less than two thirds of potential evaporation, from dry subhumid areas (ratio
nant uses are large mammal ranges 0.50-0.65), through semiarid, arid, and hyper-arid (ratio <<0.05), but excluding polar
herbivory, including livestock graz- areas; drylands include cultivated lands, scrublands, shrublands, grasslands, semi-deserts, and
ing, and cultivation true deserts.

Island Lands isolated by surrounding Islands of at least 1.5 hectares included in the ESRI ArcWorld Country Boundary dataset.
water, with a high proportion of
coast to hinterland

Mountain Steep and high lands As defined by Mountain Watch using criteria based on elevation alone, and at lower elevation,

on a combination of elevation, slope, and local elevation range. Specifically, elevation >2,500
meters, elevation 1,500-2,500 meters and slope >2 degrees, elevation 1,000-1,500 meters
and slope >5 degrees or local elevation range (7 kilometers radius) >300 meters, elevation
300-1,000 meters and local elevation range (7 kilometers radius) >300 meters, isolated inner
basins and plateaus less than 25 square kilometers extent that are surrounded by mountains.

Polar High-latitude systems frozen for Includes ice caps, areas underlain by permafrost, tundra, polar deserts, and polar coastal
most of the year areas. Excludes high-altitude cold systems in low latitudes.

Cultivated Lands dominated by domesticated Areas in which at least 30% of the landscape comes under cultivation in any particular year.
plant species, used for and substan-  Includes orchards, agroforestry, and integrated agriculture-aquaculture systems.
tially changed by crop, agroforestry,
or aquaculture production

Urban Built environments with a high Known human settlements with a population of 5,000 or more, with boundaries delineated by

human density

observing persistent night-time lights or by inferring areal extent in the cases where such
observations are absent.
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freedoms and choice as well as to increased economic, social, and
ecological security. By ecological security, we mean the minimum
level of ecological stock needed to ensure a sustainable flow of
ecosystem services.

Yet the benefits conferred by institutions and technology are
neither automatic nor equally shared. In particular, such opportu-
nities are more readily grasped by richer than poorer countries
and people; some institutions and technologies mask or exacer-
bate environmental problems; responsible governance, while es-
sential, is not easily achieved; participation in decision-making, an
essential element of responsible governance, is expensive in time
and resources to maintain. Unequal access to ecosystem services
has often elevated the well-being of small segments of the popula-
tion at the expense of others.

Sometimes the consequences of the depletion and degradation
of ecosystem services can be mitigated by the substitution of
knowledge and of manufactured or human capital. For example,
the addition of fertilizer in agricultural systems has been able to
offset declining soil fertility in many regions of the world where
people have sufficient economic resources to purchase these in-
puts, and water treatment facilities can sometimes substitute for
the role of watersheds and wetlands in water purification. But
ecosystems are complex and dynamic systems and there are limits
to substitution possibilities, especially with regulating, cultural,
and supporting services. No substitution is possible for the extinc-
tion of culturally important species such as tigers or whales, for
instance, and substitutions may be economically impractical for
the loss of services such as erosion control or climate regulation.
Moreover, the scope for substitutions varies by social, economic,
and cultural conditions. For some people, especially the poorest,
substitutes and choices are very limited. For those who are better
off, substitution may be possible through trade, investment, and
technology.

Because of the inertia in both ecological and human systems,
the consequences of ecosystem changes made today may not be
felt for decades. Thus, sustaining ecosystem services, and thereby
human well-being, requires a full understanding and wise man-
agement of the relationships between human activities, ecosystem
change, and well-being over the short, medium, and long term.
Excessive current use of ecosystem services compromises their fu-
ture availability. This can be prevented by ensuring that the use is
sustainable.

Achieving sustainable use requires effective and efficient insti-
tutions that can provide the mechanisms through which concepts
of freedom, justice, fairness, basic capabilities, and equity govern
the access to and use of ecosystem services. Such institutions may
also need to mediate conflicts between individual and social inter-
ests that arise.

The best way to manage ecosystems to enhance human well-
being will differ if the focus is on meeting needs of the poor and
weak or the rich and powerful. For both groups, ensuring the
long-term supply of ecosystem services is essential. But for the
poor, an equally critical need is to provide more equitable and
secure access to ecosystem services.

1.3.3 Drivers of Change

Understanding the factors that cause changes in ecosystems and
ecosystem services is essential to designing interventions that cap-
ture positive impacts and minimize negative ones. In the MA, a
“driver” is any factor that changes an aspect of an ecosystem. A
direct driver unequivocally influences ecosystem processes and
can therefore be identified and measured to differing degrees of
accuracy. An indirect driver operates more diffusely, often by al-

tering one or more direct drivers, and its influence is established
by understanding its effect on a direct driver. Both indirect and
direct drivers often operate synergistically. Changes in land cover,
for example, can increase the likelihood of introduction of alien
invasive species. Similarly, technological advances can increase
rates of economic growth.

The MA explicitly recognizes the role of decision-makers
who affect ecosystems, ecosystem services, and human well-
being. Decisions are made at three organizational levels, although
the distinction between those levels is often diffuse and difficult
to define:

e Dby individuals and small groups at the local level (such as a
field or forest stand) who directly alter some part of the eco-
system;

e by public and private decision-makers at the municipal, pro-
vincial, and national levels; and

e by public and private decision-makers at the international
level, such as through international conventions and multilat-
eral agreements.

The decision-making process is complex and multidimen-
sional. We refer to a driver that can be influenced by a decision-
maker as an endogenous driver and one over which the decision-
maker does not have control as an exogenous driver. The amount
of fertilizer applied on a farm is an endogenous driver from the
standpoint of the farmer, for example, while the price of the fertil-
izer is an exogenous driver, since the farmer’s decisions have little
direct influence on price. The specific temporal, spatial, and orga-
nizational scale dependencies of endogenous and exogenous driv-
ers and the specific linkages and interactions among drivers are
assessed in the MA.

Whether a driver is exogenous or endogenous to a decision-
maker is dependent upon the spatial and temporal scale. For ex-
ample, a local decision-maker can directly influence the choice of
technology, changes in land use, and external inputs (such as fer-
tilizers or irrigation), but has little control over prices and markets,
property rights, technology development, or the local climate. In
contrast, a national or regional decision-maker has more control
over many factors, such as macroeconomic policy, technology de-
velopment, property rights, trade barriers, prices, and markets.
But on the short time scale, that individual has little control over
the climate or global population. On the longer time scale, drivers
that are exogenous to a decision-maker in the short run, such
as population, become endogenous since the decision-maker can
influence them through, for instance, education, the advance-
ment of women, and migration policies.

The indirect drivers of change are primarily:

e demographic (such as population size, age and gender struc-
ture, and spatial distribution);

e cconomic (such as national and per capita income, macroeco-
nomic policies, international trade, and capital flows);

e sociopolitical (such as democratization, the roles of women,
of civil society, and of the private sector, and international
dispute mechanisms);

e scientific and technological (such as rates of investments in
research and development and the rates of adoption of new
technologies, including biotechnologies and information
technologies); and

e cultural and religious (such as choices individuals make about
what and how much to consume and what they value).

The interaction of several of these drivers, in turn, affects lev-
els of resource consumption and differences in consumption both
within and between countries. Clearly these drivers are chang-
ing—population and the world economy are growing, for in-
stance, there are major advances in information technology and



biotechnology, and the world is becoming more interconnected.
Changes in these drivers are projected to increase the demand for
and consumption of food, fiber, clean water, and energy, which
will in turn affect the direct drivers. The direct drivers are primar-
ily physical, chemical, and biological—such as land cover change,
climate change, air and water pollution, irrigation, use of fertiliz-
ers, harvesting, and the introduction of alien invasive species.
Change is apparent here too: the climate is changing, species
ranges are shifting, alien species are spreading, and land degrada-
tion continues.

An important point is that any decision can have conse-
quences external to the decision framework. These consequences
are called externalities because they are not part of the decision-
making calculus. Externalities can have positive or negative ef-
fects. For example, a decision to subsidize fertilizers to increase
crop production might result in substantial degradation of water
quality from the added nutrients and degradation of downstream
fisheries. But it is also possible to have positive externalities. A
beekeeper might be motivated by the profits to be made from
selling honey, for instance, but neighboring orchards could pro-
duce more apples because of enhanced pollination arising from
the presence of the bees.

Multiple interacting drivers cause changes in ecosystem ser-
vices. There are functional interdependencies between and
among the indirect and direct drivers of change, and, in turn,
changes in ecological services lead to feedbacks on the drivers of
changes in ecological services. Synergetic driver combinations are
common. The many processes of globalization lead to new forms
of interactions between drivers of changes in ecosystem services.

1.3.4 Cross-scale Interactions and Assessment

An effective assessment of ecosystems and human well-being can-
not be conducted at a single temporal or spatial scale. Thus the
MA conceptual framework includes both of these dimensions.
Ecosystem changes that may have little impact on human well-
being over days or weeks (soil erosion, for instance) may have
pronounced impacts over years or decades (declining agricultural
productivity). Similarly, changes at a local scale may have little
impact on some services at that scale (as in the local impact of
forest loss on water availability) but major impacts at large scales
(forest loss in a river basin changing the timing and magnitude of
downstream flooding).

Ecosystem processes and services are typically most strongly
expressed, are most easily observed, or have their dominant con-
trols or consequences at particular spatial and temporal scales.
They often exhibit a characteristic scale—the typical extent or
duration over which processes have their impact. Spatial and tem-
poral scales are often closely related. For instance, food produc-
tion is a localized service of an ecosystem and changes on a weekly
basis, water regulation is regional and changes on a monthly or
seasonal basis, and climate regulation may take place at a global
scale over decades.

Assessments need to be conducted at spatial and temporal
scales appropriate to the process or phenomenon being examined.
Those done over large areas generally use data at coarse resolu-
tions, which may not detect fine-resolution processes. Even if
data are collected at a fine level of detail, the process of averaging
in order to present findings at the larger scale causes local patterns
or anomalies to disappear. This is particularly problematic for
processes exhibiting thresholds and nonlinearities. For example,
even though a number of fish stocks exploited in a particular area
might have collapsed due to overfishing, average catches across all
stocks (including healthier stocks) would not reveal the extent of
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the problem. Assessors, if they are aware of such thresholds and
have access to high-resolution data, can incorporate such infor-
mation even in a large-scale assessment. Yet an assessment done at
smaller spatial scales can help identify important dynamics of the
system that might otherwise be overlooked. Likewise, phenom-
ena and processes that occur at much larger scales, although ex-
pressed locally, may go unnoticed in purely local-scale
assessments. Increased carbon dioxide concentrations or decreased
stratospheric ozone concentrations have local effects, for instance,
but it would be difticult to trace the causality of the effects with-
out an examination of the overall global process.

Time scale is also very important in conducting assessments.
Humans tend not to think beyond one or two generations. If
an assessment covers a shorter time period than the characteristic
temporal scale, it may not adequately capture variability associated
with long-term cycles, such as glaciation. Slow changes are often
harder to measure, as is the case with the impact of climate change
on the geographic distribution of species or populations. More-
over, both ecological and human systems have substantial inertia,
and the impact of changes occurring today may not be seen for
years or decades. For example, some fisheries’ catches may in-
crease for several years even after they have reached unsustainable
levels because of the large number of juvenile fish produced be-
fore that level was reached.

Social, political, and economic processes also have characteris-
tic scales, which may vary widely in duration and extent. Those of
ecological and sociopolitical processes often do not match. Many
environmental problems originate from this mismatch between
the scale at which the ecological process occurs, the scale at which
decisions are made, and the scale of institutions for decision-mak-
ing. A purely local-scale assessment, for instance, may discover
that the most effective societal response requires action that can
occur only at a national scale (such as the removal of a subsidy
or the establishment of a regulation). Moreover, it may lack the
relevance and credibility necessary to stimulate and inform na-
tional or regional changes. On the other hand, a purely global
assessment may lack both the relevance and the credibility neces-
sary to lead to changes in ecosystem management at the local scale
where action is needed. Outcomes at a given scale are often heav-
ily influenced by interactions of ecological, socioeconomic, and
political factors emanating from other scales. Thus focusing solely
on a single scale is likely to miss interactions with other scales that
are critically important in understanding ecosystem determinants
and their implications for human well-being.

The choice of the spatial or temporal scale for an assessment
is politically laden, since it may intentionally or unintentionally
privilege certain groups. The selection of assessment scale with
its associated level of detail implicitly favors particular systems of
knowledge, types of information, and modes of expression over
others. For example, non-codified information or knowledge sys-
tems of minority populations are often missed when assessments
are undertaken at larger spatial scales or higher levels of aggrega-
tion. Reflecting on the political consequences of scale and bound-
ary choices is an important prerequisite to exploring what multi-
and cross-scale analysis in the MA might contribute to decision-
making and public policy processes at various scales.

1.4 Values Associated with Ecosystems

Current decision-making processes often ignore or underestimate
the value of ecosystem services. Decision-making concerning
ecosystems and their services can be particularly challenging be-
cause different disciplines, philosophical views, and schools of
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thought assess the value of ecosystems differently. One paradigm
of value, known as the utilitarian (anthropocentric) concept, is
based on the principle of humans’ preference satisfaction (wel-
fare). In this case, ecosystems and the services they provide have
value to human societies because people derive utility from their
use, either directly or indirectly (use values). Within this utilitar-
ian concept of value, people also give value to ecosystem services
that they are not currently using (non-use values). Non-use val-
ues, usually known as existence values, involve the case where
humans ascribe value to knowing that a resource exists even if
they never use that resource directly. These often involve the
deeply held historical, national, ethical, religious, and spiritual val-
ues people ascribe to ecosystems—the values that the MA recog-
nizes as cultural services of ecosystems.

A different, non-utilitarian value paradigm holds that some-
thing can have intrinsic value—that is, it can be of value in and
for itselt—irrespective of its utility for someone else. From the
perspective of many ethical, religious, and cultural points of view,
ecosystems may have intrinsic value, independent of their contri-
bution to human well-being.

The utilitarian and non-utilitarian value paradigms overlap
and interact in many ways, but they use different metrics, with no
common denominator, and cannot usually be aggregated, al-
though both paradigms of value are used in decision-making
processes.

Under the utilitarian approach, a wide range of methodologies
has been developed to attempt to quantify the benefits of different
ecosystem services. These methods are particularly well devel-
oped for provisioning services, but recent work has also improved
the ability to value regulating and other services. The choice of
valuation technique in any given instance is dictated by the char-
acteristics of the case and by data availability. (See Box 1.4.)

Non-utilitarian value proceeds from a variety of ethical, cul-
tural, religious, and philosophical bases. These differ in the spe-
cific entities that are deemed to have intrinsic value and in the
interpretation of what having intrinsic value means. Intrinsic
value may complement or counterbalance considerations of utili-
tarian value. For example, if the aggregate utility of the services
provided by an ecosystem (as measured by its utilitarian value)
outweighs the value of converting it to another use, its intrinsic
value may then be complementary and provide an additional im-
petus for conserving the ecosystem. If, however, economic valua-
tion indicates that the value of converting the ecosystem
outweighs the aggregate value of its services, its ascribed intrinsic
value may be deemed great enough to warrant a social decision
to conserve it anyway. Such decisions are essentially political, not
economic. In contemporary democracies these decisions are made
by parliaments or legislatures or by regulatory agencies mandated
to do so by law. The sanctions for violating laws recognizing an
entity’s intrinsic value may be regarded as a measure of the degree
of intrinsic value ascribed to them. The decisions taken by busi-
nesses, local communities, and individuals also can involve con-
siderations of both utilitarian and non-utilitarian values.

The mere act of quantifying the value of ecosystem services
cannot by itself change the incentives affecting their use or mis-
use. Several changes in current practice may be required to take
better account of these values. The MA assesses the use of infor-
mation on ecosystem service values in decision-making. The goal
is to improve decision-making processes and tools and to provide
feedback regarding the kinds of information that can have the
most influence.

1.5 Assessment Tools

The information base exists in any country to undertake an assess-
ment within the framework of the MA. That said, although new

BOX 1.4
Valuation of Ecosystem Services

Valuation can be used in many ways: to assess the total contribution
that ecosystems make to human well-being, to understand the incen-
tives that individual decision-makers face in managing ecosystems in
different ways, and to evaluate the consequences of alternative
courses of action. The MA uses valuation primarily in the latter sense:
as a tool that enhances the ability of decision-makers to evaluate trade-
offs between alternative ecosystem management regimes and courses
of social actions that alter the use of ecosystems and the multiple
services they provide. This usually requires assessing the change in
the mix (the value) of services provided by an ecosystem resulting
from a given change in its management.

Most of the work involved in estimating the change in the value of
the flow of benefits provided by an ecosystem involves estimating the
change in the physical flow of benefits (quantifying biophysical rela-
tions) and tracing through and quantifying a chain of causality between
changes in ecosystem condition and human welfare. A common prob-
lem in valuation is that information is only available on some of the
links in the chain and often in incompatible units. The MA can make a
major contribution by making various disciplines better aware of what
is needed to ensure that their work can be combined with that of others
to allow a full assessment of the consequences of altering ecosystem
state and function.

The ecosystem values in this sense are only one of the bases on
which decisions on ecosystem management are and should be made.
Many other factors, including notions of intrinsic value and other objec-
tives that society might have (such as equity among different groups
or generations), will also feed into the decision framework. Even when
decisions are made on other bases, however, estimates of changes in
utilitarian value provide invaluable information.

data sets (for example, from remote sensing) providing globally
consistent information make a global assessment like the MA
more rigorous, there are still many challenges that must be dealt
with in using these data at global or local scales. Among these
challenges are biases in the geographic and temporal coverage of
the data and in the types of data collected. Data availability for
industrial countries is greater than that for developing ones, and
data for certain resources such as crop production are more readily
available than data for fisheries, fuelwood, or biodiversity. The
MA makes extensive use of both biophysical and socioeconomic
indicators, which combine data into policy-relevant measures that
provide the basis for assessment and decision-making.

Models can be used to illuminate interactions among systems
and drivers, as well as to make up for data deficiencies—for in-
stance, by providing estimates where observations are lacking.
The MA makes use of environmental system models that can be
used, for example, to measure the consequences of land cover
change for river flow or the consequences of climate change for
the distribution of species. It also uses human system models that
can examine, for instance, the impact of changes in ecosystems on
production, consumption, and investment decisions by house-
holds or that allow the economy-wide impacts of a change in
production in a particular sector like agriculture to be evaluated.
Finally, integrated models, combining both the environmental
and human systems linkages, can increasingly be used at both
global and sub-global scales.

The MA incorporates both formal scientific information and
traditional or local knowledge. Traditional societies have nurtured



and refined systems of knowledge of direct value to those societies
but also of considerable value to assessments undertaken at re-
gional and global scales. This information often is unknown to
science and can be an expression of other relationships between
society and nature in general and of sustainable ways of managing
natural resources in particular. To be credible and useful to deci-
sion-makers, all sources of information, whether scientific, tradi-
tional, or practitioner knowledge, must be critically assessed and
validated as part of the assessment process through procedures rel-
evant to the form of knowledge.

Since policies for dealing with the deterioration of ecosystem
services are concerned with the future consequences of current
actions, the development of scenarios of medium- to long-term
changes in ecosystems, services, and drivers can be particularly
helpful for decision-makers. Scenarios are typically developed
through the joint involvement of decision-makers and scientific
experts, and they represent a promising mechanism for linking
scientific information to decision-making processes. They do not
attempt to predict the future but instead are designed to indicate
what science can and cannot say about the future consequences
of alternative plausible choices that might be taken in the coming
years.

The MA uses scenarios to summarize and communicate the
diverse trajectories that the world’s ecosystems may take in future
decades. Scenarios are plausible alternative futures, each an exam-
ple of what might happen under particular assumptions. They can
be used as a systematic method for thinking creatively about com-
plex, uncertain futures. In this way, they help us understand the
upcoming choices that need to be made and highlight develop-
ments in the present. The MA developed scenarios that connect
possible changes in drivers (which may be unpredictable or un-
controllable) with human demands for ecosystem services. The
scenarios link these demands, in turn, to the futures of the services
themselves and the aspects of human welfare that depend on
them. The scenario building exercise breaks new ground in sev-
eral areas:

e development of scenarios for global futures linked explicitly to
ecosystem services and the human consequences of ecosystem
change,

e consideration of trade-ofts among individual ecosystem ser-
vices within the “bundle” of benefits that any particular eco-
system potentially provides to society,

e assessment of modeling capabilities for linking socioeconomic
drivers and ecosystem services, and

e consideration of ambiguous futures as well as quantifiable un-
certainties.

The credibility of assessments is closely linked to how they
address what is not known in addition to what is known. The
consistent treatment of uncertainty is therefore essential for the
clarity and utility of assessment reports. As part of any assessment
process, it is crucial to estimate the uncertainty of findings even if
a detailed quantitative appraisal of uncertainty is unavailable.

1.6 Strategies and Interventions

The MA assesses the use and effectiveness of a wide range of
options for responding to the need to sustainably use, conserve,
and restore ecosystems and the services they provide. These op-
tions include incorporating the value of ecosystems in decisions,
channeling diffuse ecosystem benefits to decision-makers with
focused local interests, creating markets and property rights, edu-
cating and dispersing knowledge, and investing to improve eco-
systems and the services they provide. As seen in Box 1.2
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on the MA conceptual framework, different types of response
options can affect the relationships of indirect to direct drivers,
the influence of direct drivers on ecosystems, the human demand
for ecosystem services, or the impact of changes in human well-
being on indirect drivers. An effective strategy for managing eco-
systems will involve a mix of interventions at all points in this
conceptual framework.

Mechanisms for accomplishing these interventions include
laws, regulations, and enforcement schemes; partnerships and col-
laborations; the sharing of information and knowledge; and public
and private action. The choice of options to be considered will
be greatly influenced by both the temporal and the physical scale
influenced by decisions, the uncertainty of outcomes, cultural
context, and the implications for equity and trade-offs. Institu-
tions at different levels have different response options available
to them, and special care is required to ensure policy coherence.

Decision-making processes are value-based and combine po-
litical and technical elements to varying degrees. Where technical
input can play a role, a range of tools is available to help decision-
makers choose among strategies and interventions, including cost-
benefit analysis, game theory, and policy exercises. The selection
of analytical tools should be determined by the context of the
decision, key characteristics of the decision problem, and the cri-
teria considered to be important by the decision-makers. Infor-
mation from these analytical frameworks is always combined with
the intuition, experience, and interests of the decision-maker in
shaping the final decisions.

Risk assessment, including ecological risk assessment, is an es-
tablished discipline and has a significant potential for informing
the decision process. Finding thresholds and identifying the po-
tential for irreversible change are important for the decision-
making process. Similarly, environmental impact assessments de-
signed to evaluate the impact of particular projects and strategic
environmental assessments designed to evaluate the impact of pol-
icies both represent important mechanisms for incorporating the
findings of an ecosystem assessment into decision-making proc-
esses.

Changes also may be required in decision-making processes
themselves. Experience to date suggests that a number of mecha-
nisms can improve the process of making decisions about ecosys-
tem services. Broadly accepted norms for decision-making process
include the following characteristics. Did the process:

e bring the best available information to bear?

e function transparently, use locally grounded knowledge, and
involve all those with an interest in a decision?

e pay special attention to equity and to the most vulnerable
populations?

e use decision analytical frameworks that take account of the
strengths and limits of individual, group, and organizational
information processing and action?

e consider whether an intervention or its outcome is irreversible
and incorporate procedures to evaluate the outcomes of ac-
tions and learn from them?
ensure that those making the decisions are accountable?
strive for efficiency in choosing among interventions?
take account of thresholds, irreversibility, and cumulative,
cross-scale, and marginal effects and of local, regional, and
global costs, risk, and benefits?

The policy or management changes made to address problems
and opportunities related to ecosystems and their services,
whether at local scales or national or international scales, need to
be adaptive and flexible in order to benefit from past experience,
to hedge against risk, and to consider uncertainty. The under-
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standing of ecosystem dynamics will always be limited, socioeco-
nomic systems will continue to change, and outside determinants
can never be fully anticipated. Decision-makers should consider
whether a course of action is reversible and should incorporate,
whenever possible, procedures to evaluate the outcomes of ac-
tions and learn from them. Debate about exactly how to do this

continues in discussions of adaptive management, social learning,
safe minimum standards, and the precautionary principle. But the
core message of all approaches is the same: acknowledge the limits
of human understanding, give special consideration to irreversible
changes, and evaluate the impacts of decisions as they unfold.
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Main Messages

Responses are human actions to address specific issues, needs, oppor-
tunities, or problems in ecosystem governance and management. They
encompass all policies, strategies, measures, and interventions that are estab-
lished to change ecosystem status and processes directly, and those that mod-
ify direct or indirect drivers that shape ecosystem status and processes.
Societies have been developing a wide range of responses to manage their
interactions with ecosystems. They include legal, economic, social and behav-
ioral, technological, and cognitive responses. An essential precondition for any
response to work effectively is stable order based on social norms generally
accepted by those at whom the response is targeted.

The main typology of responses is organized according to the dominant
mechanism through which specific responses are intended to change
human behavior or ecosystems characteristics. Most responses in practice
involve an interaction of legal, social, economic, and technological elements to
work effectively. Other dimensions along which responses can be classified
are their effects on different direct and indirect drivers of ecosystem change,
the actors typically using them, and the geographical scales and jurisdictional
levels at which they are normally adopted.

The starting place for understanding responses is institutions. Institu-
tions are not responses in their own right but create the framework and
the medium by which responses can converge on direct and indirect
drivers. Institutions, formal or informal, are found at multiples scales and are
formed by various actors. In this sense, institutions are an important means for
setting the rules of the game.

Legal responses have an overall function of providing the formal rules
by which all other responses are framed and operationalized. Legal re-
sponses occur at a variety of levels internationally, nationally, and sub-nationally
and are divided by well-recognized jurisdictional orders. International legal re-
sponses range across a variety of soft, customary, and codified rules, which in
the last 30 years have materialized in a multitude of international agreements
on environment and sustainable development. International responses rarely
have direct effect at the national and sub-national levels without ratification or
implementation through domestic legal responses. Domestic responses are
also those made by decision-makers independent of international law making.
Overall, nationally and sub-nationally, legal responses are typified by three
broad categories of regulatory, administrative, and constitutional rules that ei-
ther may be aimed directly at ecosystems change or could be rules outside
the ecosystem sector but having direct bearing on ecosystems and human
well-being (such as, economic sector responses). All of these rules remain
static without implementation, compliance, and enforcement in their respective
jurisdictions.

Economic responses work through the self-interest of people and their
effort to improve their economic welfare, an important component of
overall well-being. They either could be based on existing property rights or
could create new ones. Economic responses interfere with the ways in which
ecosystems services are traded in often-imperfect markets that also provide
explicit valuation of traded items. Command-and-control instruments are
straightforward and blunt when properly implemented. They are rarely cost-
efficient, but in many cases they are the only feasible response option so cost-
efficiency is irrelevant. Incentive-based instruments rely on the wisdom of the
targeted individuals or groups (including private companies) to follow their self-
interest and thereby find the cost-efficient way to reach the ecological target.
Voluntarism-based instruments are based on self-control and they are often
used either to prevent a stricter form of regulation or as a precursor to stricter
regulation. Financial and monetary measures include diverse forms of transfer
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payments in exchange for implementing ecologically benign practices. Interna-
tional trade policies influence ecosystems management by regulating the flows
of ecosystems goods and services across national borders.

Social, behavioral, and cognitive responses drive change by affecting the
norms, values, attitudes, and knowledge of individuals and society. The
provision of political rights and liberties empowers people, increasing transpar-
ency and awareness over matters of eco-system degradation. Education and
public programs influence attitudes and norms that invariably drive change in
relationships between society and nature; they also increase participation in
public fora and debate. The empowerment of youth, women, and minority
groups in society adds to knowledge through participation and inclusion. Par-
ticipation leads to learning. The inclusion and legitimization of traditional knowl-
edge has been widely recognized as valuable for addressing ecosystem
protection issues.

Technological responses work through the products, devices, processes,
and practices adopted in ecosystems management directly and in other
human activities affecting ecosystems indirectly. They are applied in man-
aging ecosystems, preventing degradation, as well as rehabilitating degrada-
tion that has already taken place. Providing incentives for innovation and
technological research and development is a powerful response option that
can sometimes have unexpected negative side effects.

Specific response options and their combinations can be used in differ-
ent phases of ecosystem change for five main types of action: develop-
ment, prevention, mitigation, adaptation, and rehabilitation. Ecosystem
development is aimed at increasing the provision of selected ecosystems ser-
vices, often at the expense of others and/or by transforming important features
of the ecosystem. Prevention is an attempt to foreclose unwanted changes in
the ecosystem before their commencement. Mitigation aims at slowing down
and halting an already on-going transformation process. Adaptation recognizes
that some kind and degree of change is inevitable and attempt to cope with
the changing ecosystem conditions. Rehabilitative responses strive to improve
degraded ecosystems in general or to restore them to a specific earlier status.

2.1 Introduction

The management of ecosystems, including the use of their ser-
vices, and the regulation of human activities that impact ecosys-
tems has been a major challenge for humanity through its long
history. As long as human influences were limited to relatively
small intrusions into ecosystems processes (below the maximum
sustainable yield or the natural pollutant absorbing capacity of
ecosystems), no intervention was required. However, as the scale
of utilization of ecosystems services for human use and the magni-
tude of emissions of ecologically harmful materials have increased,
the need for intervention and regulation of related activities has
increased as well.

This chapter presents an overview of the wide range of re-
sponses societies have invented and use to regulate their interac-
tions with ecosystems. The chapter introduces tools that can be
used to respond to ecosystem-related problems and examines
their links to human well-being and poverty reduction. It does
not provide a formal assessment of the “state of knowledge” re-
garding the effectiveness of these various instruments (that is done
in the chapters of Part II); rather, it defines and characterizes their
enabling environment and interplay.

It is not possible to establish a typology of response options
that can classify all interventions into strictly separated boxes.
Most response options adopted in practice in contemporary socie-
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ties combine elements from several clusters irrespective of
whether the clusters are defined along disciplinary boundaries
(law, economics, engineering, sociology); jurisdictional domains
(financial, environmental, or public health regulation); or some
other ordering principles. Accordingly, there are some overlaps in
our typology as well. The basic principle underlying the classifi-
cation system presented in this chapter is the primary intention
and mechanism of the response. Is the intervention by public
policy-makers and private stakeholders designed to change the
behavior of the targeted community based on economic incen-
tives, cognitive enlightenment and approval, or legal threat? In
most cases, both the social execution mechanisms and the imple-
mentation processes entail components of several domains. For
instance, most economic incentives need a legal framework to
become effective, and many legal responses use monetary penal-
ties as enforcement mechanisms even if their main effects work
through legal threats.

The typology of response options draws on widely accepted
typologies used in the disciplines we draw upon: law, economics,
sociology, political science, engineering, psychology, social psy-
chology, anthropology, and environmental ethics. Additional
sources include interdisciplinary environmental studies that sug-
gest typologies of responses in managing ecosystems, natural re-
sources, and environmental problems, such as Kaufman-Hayoz et
al. (2001) and Dietz and Stern (2002). All these typologies have
their own merits and shortcomings. Since none of the typologies
are sufficiently comprehensive to encompass the full range of re-
sponse options relevant to the MA, we have combined and ex-
tended them, preserving adequate flexibility; chapters in Part II
sort and appraise the response options in various sectors.

Depending on their main objectives, the response options can
be adopted individually or combined in various ways to address
problems in the five main types of ecosystem management: devel-
opment, prevention, mitigation, adaptation, and rehabilitation.
Ecosystem development aims to increase the provision of selected
ecosystems services, often at the expense of others and/or by
transforming important features of the ecosystem. Prevention at-
tempts to foreclose unwanted changes in the ecosystem before
they begin. Mitigation aims at slowing down and halting an already
on-going transformation process. Adaptation recognizes that some
kind and degree of change is inevitable and attempts to cope with
the changing ecosystem conditions. Rehabilitation strives to im-
prove degraded ecosystems in general or attempts to restore them
to an earlier status. Any of these five types of actions may use
different kinds of intervention (legal, economic, technological,
etc.) at different scales (for example, international, national, local)
by different actors (such as government, private sector, or com-
munity) to influence direct or indirect drivers of ecosystems
change. Consequently, our typology and discussion of responses
in selected contexts cuts across these five domains and contains
relevant information for each.

In presenting a typology of responses, Chapter 2 first provides
an overview of the range of intervention mechanisms. Subsequent
sections look at the various response options by their impact on
the various direct and indirect drivers of ecosystems change; by
their availability to various actors to influence the ecosystems
management activities of other actors; and by the scale of opera-
tion and jurisdictional context of the decision maker. Based on
the relationships identified among response options on the one
hand, and the drivers, actors, and scales on the other, the chapter’s
final section provides a synthesis of clusters of intervention oppor-
tunities by actors to influence specific drivers by using specific
response options.

In each section, a matrix indicates the linkages between the
response options and the components of disciplines, drivers,
actors, and scales. These matrices demonstrate the multidimen-
sional characteristics of most response options (for example,
having roots in economics, law, and sociology or affecting institu-
tions, individuals, and technologies simultaneously).

2.2 Typology of Reponses by Nature of the
Intervention

This section describes response options by the nature of the inter-
vention, including legal, economic, social, technological, and
cognitive instruments and measures. In each subsection, reference
is made to relevant scales, actors, and drivers. The temporal di-
mension of the response options is also discussed. Subsequent sec-
tions will examine response options in greater detail, with special
reference to their interactions and the integrative approaches.

2.2.1 Institutional Framework as the Basis for
Intervention

Our discussion of available responses and their effectiveness is
framed within the larger context of institutions and their effects
on human interaction shaping ecosystems change. Institutions
moderate human behavior and thereby powerfully shape the na-
ture of human interaction with nature. Institutions operate at var-
ious levels and scales, such as global, national, and sub-national
levels and on the basis of both formal and informal rules. Ethics,
values, and attitudes usually ascribed to larger cultural contexts
also operate to moderate institutional behavior. Institutions are
either absent or work badly when human impact on ecosystems
are not being regulated in a desirable manner. The responses dis-
cussed below operate to build and strengthen larger institutional
settings governing human interaction with nature.

According to the most widely used definition, institutions de-
fine the “rules of the game,” which are humanly devised con-
straints for shaping human action (Hanna et al. 1996; Ostrom et
al. 1994; Young 2002). Recent interest in institutions stems
largely from transaction-cost economics that takes into account
the costs associated with the multitude of transactions among in-
dividuals, and the ways in which economic actors seek to mitigate
those costs (North 1990; Williamson 1985). Since the effects of
environmental harm carry costs for humans, people have incen-
tives to change the rules of the game in ways that reduce costs. In
this vein, Garrett Hardin (1968) highlighted the “tragedy of the
commons’ and suggested changes in the rules of the game from
“free access” to a system of specified private rights as solution to
stem the degradation of the commons.

Problems associated with ecosystems and the implications for
well-being make ecosystem health a truly global concern requir-
ing a high degree of international cooperation. States have to co-
operate in order to forge governance systems to address common
problems, but many states may find it convenient to shirk obliga-
tions because, unlike in domestic society, there is no established
body compelling states to act in a certain way. Many global envi-
ronmental problems, such as the loss of biodiversity, depletion of
fish stocks, or climate change are problems that require coopera-
tion. When institutions function well, shirking and opportunism
are minimized and the powerful are unable to appropriate rules
for selfish ends that harm the collective interest and reduce overall
well-being. Given that state sovereignty is a governing principle
within the international system, states are reluctant to have others
dictate the rules that govern the use of resources claimed as one’s
own, making cooperation difficult but not impossible. “Gover-



nance without government’ is possible, and selective regimes
have proliferated in the international arena as a result of trying to
do something about regional and global environmental problems
(Levy et al. 1995; Young 2002).

International institutions moderate an anarchical state system
and allow a high degree of cooperation by replacing power with
legally binding rules (Slaughter et al. 1998). As many argue, inter-
national regimes remain an effective way of solving global envi-
ronmental problems and the strengthening of these rules has many
positive effects toward the evolution of a rule-based international
system. In the past three decades since UNEP was created, the
problems of ecosystems (natural as well as social) have generated
a number of international institutions overseen by international
organizations. The United Nations Environmental Program, for
example, tackles global warming and the problem of biodiversity
loss. Nongovernmental organizations lobbying for international
regimes have contributed to the creation of a number of the new
institutional arrangements.. The concept of “‘sustainable develop-
ment’ first put forth by the Brundtland Commission report “Our
Common Future” (Brundtland 1987) led to agreements on bio-
diversity and climate change and are enshrined in the United Na-
tions Conference on Environment and Development process,
which has produced two international regimes: The Framework
Convention on Biological Diversity and the Framework Con-
vention on Climate Change

Subsequent international discussions have highlighted the
need to integrate socioeconomic concerns with purely environ-
mental ones. For example the Millennium Development Goal
process is an effort to bring the socioeconomic dimension and
notions of human well-being into questions of addressing envi-
ronmental change. Moreover, institutions around environmental
concerns, such as UNFCCC, have also influenced the actions and
behavior of other agencies, such as the International Monetary
Fund and World Bank, which are striving to bring their programs
of action in line with these new rules. The Global Environmental
Facility, which spawns collaboration among international actors at
various levels, is a good example of broader institutions’ influence
on shaping the behavior of development actors in various arenas.
Despite this rapid progress in global cooperative agreements,
some demand an overarching institution, such as the World Trade
Organization, to govern global ecosystem-problems.

Local institutions have the most direct bearing on many forms
of ecosystem change. The degree to which national institutions
affecting environmental problems exist and function effectively
varies greatly from country to country. Much research on com-
mon pool resources addresses the question of rule-making among
very small local communities that manage to “‘govern without
government” (Ostrom et al. 1994; Powell 2000). There are hun-
dreds of agreements on environmental issues that national govern-
ments implement effectively at the national level and many
governments around the world now have ministries and other
agencies devoted to safeguarding the environment.

Judging by the number of signatories to such conventions as
well as participation in the GEF, there seems to be broad desire
locally to accept the international rules of the game governing
environmental issues. Global consensus and value change reflect-
ing post-modern concerns seem to exert considerable pressure on
governments to address environmental concerns and actively par-
ticipate in regional and international environmental agreements.
Local Agenda 21 is also a good example of how international
agreements might be transformed into action at the sub-national
level. National governments accede to international agreements
like the Framework Conventions on Climate Change or Biologi-
cal Diversity because of international and domestic pressure
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brought on by the proliferation of actors, fora, and regimes con-
cerned about the health of the planet and local ecosystems.

The global change in the acceptance of the values of demo-
cratic government seems to be exerting pressure on national gov-
ernments. Civil society awareness is one of the driving forces on
the re-assessment of ecosystem protection, use, and utilization.
NGOs in developing and industrial countries are in the forefront
of the discussion of urban ecosystems, conservation, and social
well-being. In this sense, since the 1970s, the movement on envi-
ronmental justice in the United States and in Europe has created
the necessity to address problems such as the interrelationship be-
tween people and their rural or urban ecosystems.

There is widespread belief that democracy as an organizing
principle is a good safeguard for protecting ecosystems health and
ensuring ecological justice. Many questions remain as to what
types of national-level institutional arrangements matter in envi-
ronmental questions, although there is much literature addressing
the question of democratic design and policy outcomes in the
field of political science (Lijphart 1999; Powell 2000). Much anal-
ysis also depends greatly on how questions of national institutions
are addressed. For example, utilitarian models tend to see institu-
tions as valuable tools by which one moderates established behav-
ioral patters of individual (rational) actors. In such models, market
mechanisms working through prices could be made to effect
change and obtain the desired outcome. Thus, if a resource is
being depleted, rising prices are expected to drive down demand
and the market principle could be an effective tool.

However, an analysis considering social practice models might
produce very different answers. Established tastes, cultural rites,
and practices might be sticky and hard to change through price
mechanisms, but perhaps more easily affected by education.
Questions of effective transfer of information and education may
in turn depend on questions of legitimacy. Are state schools or
the temples and churches more effective purveyors of change? In
such analyses, questions of social capital, networks, and informal
economies tend to be more salient objects of analyses than simple
market mechanisms around relative price change (DiMaggio
1994). For example, is the problem of addressing the destruction
of thinoceros horns in Africa one of price alone or one of broader
institutional change involving education and cultural change?
Clearly, interventions through institutional change apply at vari-
ous levels, for various degrees of scale.

2.2.2 Legal Responses

Law plays an important role in environmental protection at both
the international and the national levels. International law pro-
vides mechanisms, such as treaties, rules of customary law, judg-
ments of international courts or tribunals, and general principles
of international law, to protect the environment (Brownlie 1990).
International legal agreements range from ‘“‘gentleman’s agree-
ments” that go back to the nineteenth century (Klabbers 1996) to
legally binding agreements. In general, there are two approaches:
“hard law”” and “‘soft law.” Commonly, treaties and custom create
binding international law (that is, hard law), although custom has
not been consolidated as a tradition to protect the environment
(Birnie and Boyle 2002). Domestic environmental laws, likewise,
use a set of regulatory techniques to achieve environmental objec-
tives; these are also reviewed.

2.2.2.1 International Treaties

“Hard law” refers to legally binding regulations that impose man-
datory obligations on states, such as bilateral or multilateral trea-
ties. In this case, participating states must implement and enforce
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such law within their national legal systems (Birnie 1992). A
treaty is “‘a written or oral agreement between states, or between
states and international organizations, governed by international
law” (Brownlie 1990). A treaty sets out a general policy frame-
work or basic principles. Examples include the 1992 United Na-
tions Framework on Convention on Climate Change and the
1992 Convention on Biological Diversity. Once a treaty is signed
and ratified, it becomes binding on its parties (Birnie and Boyle
2002) and changing its substantive provisions is difficult. Some
scholars consider this a shortcoming, but many environmental
treaties are framework conventions where general obligations are
established and they are in fact flexible. New information may be
amended to the original treaty as appendices or annexes, as was
done with the Ramsar Convention on Wetlands of International
Importance (Birnie 1992; Susskind and Ozawa 1992; Kiss and
Shelton 2004). The signatories to the convention develop further
protocols to implement the objectives of the convention (Suss-
kind and Ozawa 1992) and detail obligations (Chayes and Chayes
1991). Examples include the Kyoto Protocol (UNFCCC 1997)
to the UNFCCC and the Cartagena Protocol (Cartagena 2000)
to the CBD.

2.2.2.2 International Soft Law

“Soft law” refers to non-legally binding instruments, such as
guidelines, standards, criteria, codes of practice, resolutions, deci-
sions, and principles or declarations, that states establish to imple-
ment their national laws (Birnie and Boyle 2002). Although not
legally binding, soft law deserves attention because it can later be
transformed into treaties (Sand 1991). It has some advantages,
such as allowing states a considerable degree of latitude in inter-
pretation. Thus soft law enables states to take on obligations they
otherwise would not and is important in implementing their
treaty obligations (Birnie and Boyle 2002). But since soft laws are
not legally binding, noncompliance does not have any conse-
quence. An example of a soft law is the Statement of Principles
for a Global Consensus on the Management, Conservation, and
Sustainable Development of All Types of Forests (UN 1992b).
Although it is not legally binding, many countries have taken ac-
tions to promote sustainable management, reforestation, and af-
forestation (Hughes 1996).

2.2.2.3 International Customary Law

International customary law is “‘a general practice accepted as
law,” according to Article 38 (1) of the Statute of the Interna-
tional Court of Justice. The essential component is evidence of a
general practice ““opinio juris et necessitatis,” that is, it creates a legal
obligation among states (Brownlie 1990). Customary rules are
generally binding upon all states, although the rules do not need
to be consented to by all states; in contrast, treaties only bind
those states that ratify them (Cassese 2001; Jurgielewicz 1996).

Customary law has contributed to the protection of the envi-
ronment. Transboundary pollution-related issues provide illustra-
tions of how international courts have established the existence of
customary rule; examples include the Trail Smelter arbitration, in
which a Canadian smelter had caused air pollution damage to the
United States; the Corfu Channel case, in which the ICJ held Alba-
nia responsible for damage caused to British warships in its territo-
rial waters; and the Lake Lanoux case, in which the tribunal held
as unlawful the diversion of water by the upstream state, France,
which was opposed by the lower state, Spain (Birnie and Boyle
2002; Brownlie 1990).

In each of these cases, Principle 21 of the 1972 Stockholm
Declaration on the Human Environment was taken into consid-

eration; it refers to the general obligation of states “‘to ensure that
activities within their jurisdiction or control do not cause damage
to the environment of other states or of areas beyond the limits of
national jurisdiction” (UN 1972b). This principle was restated in
Principle 2 of the Rio Declaration (UN 1992a), and has been
stated in the preambles of various multilateral environmental
agreements, such as the 1982 United Nations Convention on the
Law of the Sea (UN 1982), the United Nations Convention to
Combat Desertification (UNCDD 1992), the UNFCCC, and the
Vienna Convention for the Protection of the Ozone Layer (UN
1987b).

2.2.2.4 International Agreements outside the Environmental
Sector

Generally, environmental policies encompass other areas such as
trade policy, creating an enabling environment for investment,
human rights, and anti-corruption, which are intrinsically linked
and vital to protecting the environment and to achieving sustain-
able development (United Nations 2003). Legislation and agree-
ments in these areas are outside the environmental sector per se,
but indirectly help to protect the environment.

International trade policies, when unregulated, can have ad-
verse impacts on the environment. A number of the World Trade
Organization agreements include provisions dealing with envi-
ronmental concerns. The General Agreement on Tariffs and
Trade establishes export restrictions for the preservation of natural
resources; Article XX sections 18 (b) and (g) provide, subject to
certain restrictions, for exceptions to trade rules where these are
necessary to protect human, animal, or plant life or health, or
where they relate to the conservation of natural resources. The
General Agreement on Trade and Services provides that policy
measures affecting trade and services necessary to protect human,
animal, or plant life or health are exempt from normal GATS
disciplines under certain conditions (Article 14 (b)). The Agree-
ment on Technical Barriers to Trade recognizes countries’ rights
to adopt technical regulations and standards to “‘ensure the quality
of its export, or for the protection of human, animal or plant life
or health, of the environment” (Preamble, Article 2, 2.2). The
Sanitary and Phytosanitary Measures Agreement also sets out
measures to protect human or animal life or health within the
territory of the Member (Annex A). Moreover, the Agreement
on Trade-Related Aspects of Intellectual Property Rights refers
to the environment regarding intellectual property protection.
According to Article 27, “Members may exclude from patentabil-
ity inventions to protect human, animal or plant life or health or
to avoid serious prejudice to the environment. . . .”

Multilateral environmental agreements relate to the WTO
when they incorporate trade measures. Examples are the export
of domestically prohibited goods, charges and taxes for environ-
mental purposes, ecolabeling, and the effects of environmental
measures on trade. MEAs that use trade restrictions to ensure
compliance include the 1973 Convention on International Trade
in Endangered Species of Wild Fauna and Flora (UN 1973),
which controls trade in endangered species under the interna-
tional permit system; the Basel Convention (UN 1989), which
controls transportation and trade in hazardous wastes; and the
Montreal Protocol (UN 1987a), which protects the ozone layer.

Various types of investment agreements exist to establish an
environment for investment in other countries, namely bilateral
and multilateral investment agreements such as the North Ameri-
can Free Trade Agreement, the ASEAN Free Trade Area, and the
Southern Cone Common Market. Trade and investment agree-
ments also play a vital role in protecting the environment and



ensuring sustainable development. Many investment agreements
have recognized the need for parties to consider environmental
issues, as 1s reflected in the preambles of various bilateral invest-
ment agreements. Thus they have incorporated the goal of
“maintenance of health, safety, and environmental measures” in
their provisions (TCC 2003). NAFTA also expressly states that
the activities should be undertaken “in a manner consistent with
environmental protection and conservation” and should “‘strengthen
the development and enforcement of environmental laws and
regulations” (NAFTA 1992, Preamble). Increasingly, investment
agreements have incorporated environmental measures as part of
their performance requirements, such as the need to protect
human, animal, or plant life or health, and to conserve natural
resources (NAFTA 1992, Article 1106).

The relationship between human rights and the environment
has been recognized in various instruments in one way or another
(UN 1945; UN 1948; UN 1966a; UN 1966b; OAS 1969; Coun-
cil of Europe 1950). One of the basic links is that human rights
are directly connected to the right to a healthy environment. Re-
cently, the U.N. Committee on Economic, Social and Cultural
Rights recognized that the “human right to drinking water is
fundamental for life and health” (UN 2002). The right to a stan-
dard of living adequate for health and well-being (UN 1948, Arti-
cle 25) is intrinsically linked with poverty. Poverty is at the core
of human rights violations in a broad sense. Poverty reduction
policies have a direct influence on environmental conservation
policy because people depend on those resources for their liveli-
hoods.

Agenda 21, Chapter 3, provides the policy framework for the
United Nations’ efforts to implement poverty reduction policies
(United Nations 1992). Those policies and actions include a range
of sectoral interventions, such as the empowerment of communi-
ties (rights of women, role of youth, indigenous and local com-
munities, as discussed below), the empowerment of civil society
(democratic participation process) as discussed infra, improved
governance at all levels to create policy for addressing the poverty-
environment concerns in developing countries, and international
support such as aid for development or debt relief (UN 2003).
For instance, East and South Asia have adopted measures of em-
ployment generation programs and of providing rural support
credits (UNEP 1999).

In addition, there are agreements outside the environmental
sector per se, which influence the protection of the environment
and conservation of biological diversity. These include forestry,
international watercourses, agriculture, fisheries, and invasive
alien species. As an example in forestry, the International Tropical
Timber Agreement (1994) regulates timber trade, but it also en-
courages the sustainable use of tropical forests. Regarding interna-
tional watercourses, the Helsinki Rules on the Uses of the Waters
of International Rivers state that a watershed is an indivisible hy-
drologic unit that must be considered to utilize or develop any
portion of its water (Caubet 1991). More recently, the 1997 Con-
vention on the Law of the Nonnavigational Uses of International
Watercourses (UN 1997, Articles 20 and 21) regulates the pre-
vention, reduction, and control of pollution, and emphasizes the
protection and preservation of ecosystems of international water-
courses.

In agriculture, the International Treaty on Plant Genetic Re-
sources for Food and Agriculture states its objectives to be the
conservation and sustainable use of plant genetic resources for
food and agriculture, and the fair and equitable sharing of the
benefits arising from their use, in harmony with the CBD, for
sustainable agriculture and food security (FAO 2001). UNCLOS
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(1982) aims to promote better international fishery conservation
and management.

The Agreement on the Conservation and Management of
Straddling Fish Stocks and Highly Migratory Fish Stocks (UN
1995) implements some provisions of UNCLOS by providing a
framework for negotiating specific regional agreements to guide
the exploitation of minimally regulated fishery resources in inter-
national waters.

In yet another example, actions to regulate invasive alien spe-
cies have been important to halt the loss of biodiversity and dete-
rioration of the environment. Many global, regional and bilateral
actions have been taken to prevent the introduction, establish-
ment and unregulated spread of invasive alien species, which
otherwise would be likely to cause significant harm. For instance,
the Convention on the Conservation of European Wildlife and
Natural Habitats (Council of Europe 1979) imposes strict control
on the introduction of non-native species. The International
Convention for the Control and Management of Ships’ Ballast
Water and Sediments was adopted in London (IMO 2000-04) to
minimize the transfer of harmful aquatic organisms and patho-
gens. In each of these cases, the objectives of the conventions are
directly or indirectly connected to the preservation or conserva-
tion of ecosystems.

2.2.2.5 International Enforcement System

Dispute settlement is a traditional way to enforce international obli-
gations since international law lacks sanctions. In most conven-
tions, dispute settlement is arranged through voluntary arbitration
or referral to the International Court of Justice (Chayes and
Chayes 1991). Note, however, that the IC]J, the U.N. organ of
judicial settlement, has no compulsory jurisdiction, although a
few agreements, such as the UNCLOS and the Antarctic Envi-
ronmental Protocol, provide compulsory and binding settlement
mechanisms (UN 1982; Birnie 1992).

Other peaceful dispute mechanisms such as negotiation, arbi-
tration, mediation, inquiry, and conciliation are widely used (UN
1945). A new mechanism of dispute avoidance is the noncompli-
ance procedure that was adopted in accordance with Article 8 of
the Montreal Protocol (UN 1987a) and later formulized by the
Fourth Meeting of the Parties in Decision IV/5, allows any state
to address the performance of another state’s implementation.
This noncompliance procedure has been a vital tool in influenc-
ing countries with economies in transition to comply with their
obligations. States rely on financial or technical assistance to both
induce and facilitate compliance. Under this system, assistance is
contingent upon improved compliance and the resolution of
problems reported to the Implementation Committee (UNEP
1995).

Traditional forms of dispute resolution for material breach of
international agreements have often not been fully utilized (Redg-
well 2001). However, review of the noncompliance procedure
has shown that it has generally functioned well, but still needs
streamlining (UNEP 1998). Due to the new procedure, there
have been improvements in reporting of data (UNEP 2003). The
noncompliance procedure has also been included in the Persistent
Organic Pollutants Protocol to the United Nations Economic
Commission for Europe’s Convention on Long-range Trans-
boundary Air Pollution, the Kyoto Protocol, and the Cartagena
Protocol, to prevent the breach of obligations. It is becoming an
important instrument for improving compliance with MEAs.

Another nonlegal mechanism is the dispute settlement proce-
dure adopted by the World Trade Organization. WTO panel de-
cisions are automatically adopted by member countries unless
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there is consensus against doing so. These mechanisms are not
broad enough to address environmental issues directly, but they
have handled disputes that involve trade and environment (Martin
2001). An amendment to GATT Article XX, or a quasi-judicial
statement of understanding, is required to exempt any MEAs
from trade rules (Jordan 2001).

Another promising regime for an amicable resolution is the
new Permanent Court of Arbitration Optional Rules for Arbitra-
tion of Disputes Relating to Natural Resources and/or the Envi-
ronment adopted in 2001. It will be of great value to conserving
biodiversity (PCA 2004).

The CBD sets out a framework on liability and redress, in-
cluding restoration and compensation, for damage to biodiversity
(Article 14, 2.). The Cartagena Protocol on Biosafety to the CBD
provides for a liability regime for damage resulting from the trans-
boundary movements of living modified organisms (Article 27);
In 2004, the Conference of the Parties decided to establish an
open-ended ad hoc working group of legal and technical experts
on liability and redress (UNEP 2004). Other international legal
frameworks addressing redress issues in dangerous activities such
as nuclear energy (the 1960 Convention on Third Party Liability
in the Field of Nuclear Energy and the 1963 Vienna Convention
on Civil Liability for Nuclear Damage); pollution (the 1977 Con-
vention on Civil Liability for Oil Pollution Damage Resulting
from Exploration for and Exploitation of Seabed Mineral Re-
sources); and the transport of dangerous goods and substances (the
1989 Convention on Civil Liability for Damage caused during
Carriage of Dangerous Goods by Road, Rail, and Inland Naviga-
tion Vessels and the 1999 Basel Protocol on Liability and Com-
pensation for Damage resulting from Transboundary Movements
of Hazardous Wastes and their Disposal).

These conventions each establish a strict liability regime, re-
quiring demonstration of a causal link between the activity and
damage. Few conventions on liability address the loss of biodiver-
sity specifically, but the 1993 Convention on Civil Liability for
Damage Resulting from Activities Dangerous to the Environment
is a comprehensive convention dealing with liability and redress
for environmental harm. The term “environment” encompasses
natural resources both abiotic and biotic—air, water, soil, fauna,
and flora—and the interaction between them (Article 2). Not yet
in force, it is a promising convention to ensure adequate compen-
sation for environmental damage (UNEP/CBD/ICCP/2/3).

A monitoring system is also valuable to implement treaties. This
is vital to the regulatory control of emissions (United Nations
2003). Reporting under the Basel Convention (UN 1989) and
the 1971 Ramsar Convention (UN 1972a) has been effective in
Western and Central Europe. However, at the domestic level,
the lack of monitoring has resulted in poor enforcement in Latin
American, Caribbean, and Central Asian (UNEP 1999).

For better implementation of MEAs, an environmental impact
assessment system has also been widely used at the international
level. In addition to the general objective of the EIA, which is to
ensure that development will not damage human health and the
natural environment (Spellerberg 1991), the Convention on Bio-
logical Diversity calls for EIAs when activities are likely to have
significant adverse impact on biodiversity (Article 14, 1). Several
international agreements have EIA provisions, including the 1982
UNCLOS and the 1985 ASEAN Agreement on the Conservation
of Nature and Natural Resources. The 1991 ECE Convention on
Environmental Impact Assessment in a Transboundary Context
ensures that an EIA is undertaken for activities likely to have a
significant adverse transboundary environmental impact (Article
2(7)), and the 1991 Madrid Protocol on Environmental Protec-

tion to the Antarctic Treaty requires prior assessment of the envi-
ronmental impacts for all activities listed in Annex I (Article 8).

Enforcement is the major concern of effective regulation.
Most environmental conventions leave enforcement to the par-
ties, which must enact the necessary national laws and enforce
them in their territory. The obligation to enact such measures is a
crucial part of the enforcement system. Along with formal regula-
tory enforcement is self-enforcement. In this case, individual
states take the required measures to serve their own interests (Bir-
nie 1992).

2.2.2.6 Domestic Environmental Regulations

Domestic legislation is critical since the implementation of treaties
only occurs through the actions of the government agencies of
each country. These agencies use a variety of tools to put the
regulations into practice, both formally and informally. Formal
methods emphasize coercive measures such as sanctions. Informal
methods include certification systems or various voluntary mea-
sures (May et al. 1996). These measures rely on consumer prefer-
ences and corporate managers’ aversion to shame (Campbell-
Mohn et al. 1993).

“Command and control” is the most common regulatory
means to achieve environmental objectives. Government simply
imposes requirements on the conduct of individual actors; for in-
stance, a government may set standards for the maximum level of
a pollutant allowed at a facility. Command-and-control standards
are clear and easy to enforce for those engaged in potentially pol-
luting activities. Command-and-control regulations typically en-
tail licenses and permits, and usually specify the pollutant, such as
industrial pollution, discharges to sewers, and land contamination
(Campbell-Mohn et al. 1993; Wolf et al. 2002). In addition, eco-
nomic instruments and market mechanisms are commonly used
for environmental protection. (Such economic instruments and
detailed command-and-control interventions are discussed below
in the section on economic responses.) The command-and-control
approach remains the primary means of enforcement in the ma-
jority of countries in Africa, Asia, and the Pacific. However, in
North America the trend is towards a policy mix with an emphasis
on market-oriented mechanisms, public-private partnerships, and
voluntary mechanisms (UNEP 1999).

National laws related to the protection of nature, including
terrestrial and marine living resources, go back to 1597 (Birnie
and Boyle 2002). Many laws were established in the late nine-
teenth to the early twentieth century. For instance, the law for
protection of nature in national forests was established in 1915 in
Japan (User Survey b, n.d.); the Reich Conservation Law was
established in Germany in 1935 (SDUD n.d.). However, many
countries developed their laws and regulations regarding protec-
tion of the environment and management of natural resources in
the early 1970s. Legislation at that time was largely concerned
with pollution control (water, air, and soil); later, it was expanded
to other areas, such as nature conservation, the protection of pub-
lic health, and the control of toxic substances and hazardous
wastes. The development of domestic environmental legislation
is partially a response to the obligations under MEAs (UNEP
1999). The bases of environmental law at the domestic level are
often found in federal constitutions. The nature of the environ-
mental issue at stake defines which tools will be used at the do-
mestic level for implementing the laws.

2.2.2.7 Domestic Constitutional Law

In many countries, the constitution lays the basic principles for
environmental regulation. Generally, the constitution prescribes



the form of government, sets up political institutions, defines gov-
ernmental functions, and establishes the rights and duties of citi-
zens. Most legal interventions at the domestic level have some
common features, that is, the constitution apportions power be-
tween the legislative, executive, and judicial branches of the gov-
ernment. The legislative branch enacts laws to regulate major
environmental issues, such as air and water pollution, hazardous
wastes, wetlands, endangered species, toxics and pesticides, en-
ergy reserves, and natural resources conservation (Jasper 1997).
The executive branch converts the legal requirements and gov-
ernment policy into guidelines, memoranda, directives, and ad-
ministrative orders and applies them. The judicial branch enforces
the provisions of the environmental legislation (Bates 1995).

The constitutions of more than 100 countries guarantee a
right to a clean and healthy environment (Kiss and Shelton 2004).
They define adequate protection of the environment as essential
to human well-being and to basic human rights. For instance,
Article 225 of Brazil’s constitution guarantees all citizens a healthy
and stable environment (Brazil 1988). Peru also has environmen-
tal protection provisions in its constitution (Capitulo III, Peru
1993). Argentina’s constitution states that ““All inhabitants are
entitled to the right to a healthy and balanced environment fit for
human development” (Section 41, Argentina 1994). India’s states
that “the State shall endeavor to protect and improve the envi-
ronment and to safeguard the forests and wild life of the country”
(India 1949, Article 48A); in addition, Article 21 provides that
no person shall be deprived of his life or personal liberty. The
constitution of Bangladesh (1996) protects the right to life and
personal liberty (Article 32), which implies the right to a safe and
healthy environment (User Survey a n.d.).

Many constitutions establish procedures to assure the right to
participation, right to information, transparency of process, and
access to justice. Principle 10 of the Rio Declaration (1992) ex-
plicitly states the right of all concerned citizens to participate. It
assures every individual access to information concerning the en-
vironment and the opportunity to participate in the decision-
making process.

Public participation in the environmental decision-making
process has been increasing in most countries. Nevertheless, levels
of participation and procedures for involvement differ between
industrial and developing countries. The participatory process has
been stronger in industrial countries, but many countries still lack
a minimal legislative framework for public participation. Indus-
trial countries have adopted formal mechanisms for public partici-
pation, as with procedures for EIAs. These processes allow
participation in the formulation, review, and evaluation of poli-
cies. Central and Eastern European countries with economies in
transition in, and developing countries in Latin America, Asia,
and the Pacific have improved in their public participation. But
generally most regions need to improve their overall quality and
breadth of participation in areas such as EIA and environmental
decision-making.

In eastern and southern Africa, public participation comes
through co-management of natural resources, as with the Com-
munal Areas Management Programme for Indigenous Resources.
Another practical example is that local people take part in report-
ing on the state of the environment in Lesotho, Malawi, South
Africa, and Zimbabwe. Regarding the availability and access to
environmental information, African countries are implementing
information systems and networks at the national and regional
levels. In Africa, however, the participation of women and youth
in decision-making is still seriously lagging (Eckerberg 1997,
Pantzare and Vredin 1993; UNEP 1999).
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Furthermore, the participation of NGOs has been vital to en-
vironmental protection. Their roles have ranged from raising
public awareness to shaping policies through extensive participa-
tion in the negotiation of treaties, particularly in the area of cli-
mate change. Despite their observer status, they have influenced
the content of the text (Sands 1994). Some NGOs provide legal
assistance to citizens and indigenous communities. They also pro-
mote compliance with MEAs. They have raised awareness na-
tionally and internationally in several ways; for instance, in Sri
Lanka, NGOs have prevented logging and stopped the construc-
tion of a thermal plant; in India, a social movement protested the
construction of the Narmada dam; in the Philippines, a consor-
tium of 17 environmental NGOs has implemented a seven-year
Conservation of Priority Protected Areas Project (UNEP 1999).

2.2.2.8 Environmental Impact Assessment as Measure for
Regulation

The implementation of environmental law is carried out through
a variety of regulatory techniques, the most widely used of which
is the environmental impact assessment. An EIA is often required
for activities that are likely to have a significant adverse impact on
the environment and are subject to the purview of a competent
national authority (UN 1992¢).

Basic EIA requirements include the alternatives to be consid-
ered, the dissemination of information on projects, and public
participation in the decision-making process. As discussed earlier,
there is a trend to incorporate biodiversity considerations into
EIA procedures. (See Chapter 4 for more detailed discussion.)
Although most countries have legal provisions on EIA for major
projects, biodiversity considerations are often insufficient in the
EIA process because they are given low priority compared with
economic and development considerations (UNEP 2001). At the
domestic level, for instance, the Brazilian constitution requires
that states and counties carry out EIA as a tool of environmental
monitoring (Brazil 1988). In short, many countries have relied on
command-and-control instruments rather than economic incen-
tives, which are becoming more widely used (UNEP 1999). The
major challenge is to determine which instruments need to be
combined for the optimal effect in each country. Countries need
to find the right mix of social control, regulation, and economic
instruments for their situations (Hirakuri 2003; UNEP 1999).
There is no substitute for sound public policy, however.

2.2.2.9 Domestic Legislation outside the Environmental Sector

Laws and public policies outside the environmental sector should
be considered that are critical to the protection of the environ-
ment and sustainable development. These laws are usually linked
to the public policies of the countries that promote economic
development. Many of them are associated with infrastructure-
related areas, such as agriculture, forestry, settlement and mining.
In many cases, the main causes of deforestation in Latin America
have been policy choices by governments and subsequent laws to
implement those policies. For example, governments have often
tavored the conversion of the forests into agriculture or shift culti-
vation, cattle ranching, and other land uses through subsidies (Re-
petto 1990; WRI 1985). The agricultural expansion now causing
deforestation in Africa and Asia is related to population growth
(FAO 1997).

Other proximate causes of forest loss relate to industrial devel-
opment, such as palm tree plantations or shrimp farming, shift
cultivation, particularly in Asia (Inoue and Isozaki 2003). In Asia
and the Pacific, land use law allowing conversion of forest to agri-
culture and commercial logging has caused environmental de-
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struction. Further causes of environmental destruction include
laws related to mining, construction of roads, irrigation, construc-
tion of hydroelectric dams, and urban expansion (FAO 1997).
The settlement and exploitation of the Amazon rain forest, for
instance, has been facilitated by the construction of highways cut-
ting through the forest. Mining activities can seriously affect the
environment. The extraction of minerals creates imbalances in
nature. If the mining occurs in forested areas, the environmental
impacts are major, leading to a change in the water balance and
pattern of rainfall, sedimentation, river pollution, disruption in
wildlife and fishery habitats, variation in the microclimate, and
general disruption of the ecosystem. Thus to guarantee sustainable
development, it is necessary to develop legislation that considers
the protection of the environment (FOE 1989).

The mentioned subsidies can be characterized as “perverse”
in that they cause damage to the environment and the economy
rather than help society achieve desired goals (Myers and Kent
1998). As Myers and Kent (1998) point out, perverse subsidies are
mostly seen in five main sectors—agriculture, fossil fuels, road
transportation, water, and fisheries. Ultimately, these subsidies de-
stroy biodiversity. Aware of this, the Fourth Conference of the
Parties to the CBD stressed taking appropriate action against those
incentive measures that threaten biodiversity. The COP encour-
aged Parties and international organizations, to identify perverse
incentives and to consider removal or mitigation of their negative
effects on biodiversity (Decision IV/10).

The next step in removing perverse subsidies, or mitigating
their negative effects, was a call for the Fifth COP to the CBD to
set up a Programme of Work to engage on this issue (Decision
V/15). This led the Sixth COP to request that the Executive
Secretary specify how to remove or mitigate perverse incentives
in collaboration with relevant international organizations (Deci-
sion VI/15). The Seventh COP accepted the proposals as provid-
ing a useful general framework to address the perverse incentives
in various economic sectors and ecosystems. The COP also en-
couraged parties and governments to use, on a voluntary basis,
these proposals in implementing the incentive measures of Princi-
ples 2 and 3 of the Addis Ababa Principles and Guidelines for the
Sustainable Use of Biodiversity (Decision VII/18 and its annex).

2.2.2.10 Domestic Enforcement Systemn

Judicial review is a commonly used tool at the domestic level to
ensure accountability of the regulators under command-and-
control measures. Judicial review is used by persons with direct
interest in the subject of the complaint. The courts merely have
supervisory jurisdiction over the decision-making activities of the
regulators; the final decision on the merits is made by the regula-
tory agency (Wolf et al. 2002).

Liability is a tool to compensate entities for economic harm
and natural resources damage and, in some cases, to restore them.
Violations of environmental regulations may result in civil or
criminal liability (Campbell-Mohn et al. 1993; Handler 1994;
Wolf et al. 2002). The violation of an international obligation
generally gives rise to a victim’s right to compensation for dam-
age. However, it is difficult to ensure state responsibility in the
field of environmental law. Few treaties provide the specificity
needed, as in defining the exact nature of the violation that would
give rise to liability. In pollution-related cases, it is easier to estab-
lish state responsibility because the violation can be measured eas-
ily. The loss of biodiversity, however, is difficult to quantify, as is
the exact degree to which it will adversely affect the ecosystem
(Birnie 1992).

In addition to traditional legal enforcement, public environmen-
tal awareness raising, information dissemination through education
courses or publication of reports (for instance, TRAFFIC Report
on illegal trade in endangered species), and the participation of stake-
holders are other enforcement measures widely taken at the do-
mestic level. Participation of environmental NGOs at regime
meetings would improve effective implementation, which would
ultimately relate to enforcement. Some NGOs have exercised the
right to petition for court judgment before national courts to stop
or prevent environmental harms. Such judicial procedures can
help victims and facilitate the development of more effective
domestic environmental policies and laws. Furthermore, experts,
academicians, and mass media also play important roles in en-
forcement and in increasing public awareness of environmental
needs (Rosendal 2000; Wuori 1997; Somsen 1998; Wolf 2002).

The ombudsman system is another tool to enhance enforcement
and aid dispute resolution (Bertran 2002). Many countries have
established ombudsman laws, which include the protection of the
environment, including Greece, the Netherlands, and New
Zealand. Although many countries have not enshrined the om-
budsman in laws, their governments have established ombudsman
offices (Yannis 2001). At the supranational level, the European
Union set up an ombudsman in 1995 to deal with complaints
about mal-administration by European community institutions
and bodies (Seneviratne 2000). This is a voluntary, nonbinding
and non-adjudicatory set of dispute settlement procedures that
can be implemented by the United Nations. The ombudsman can
deal with disputes among states or between states and citizens,
including multinationals, indigenous groups, and NGOs (Koh
2004).

2.2.2.11 Summary: Legal Responses

The international law tradition recognizes that legal responses
take place at many different levels, such as international treaties,
soft law, and international customary law. These various levels of
legal instruments are interlinked. Indeed, in order to implement
environmental policies, we must pursue the different levels con-
currently, and parallel hard law (international treaty with concom-
itant protocol) with soft law (Resolutions or Guidelines). The key
elements to be considered at all these different levels of legal re-
sponse are implementation, compliance, and enforcement. Imple-
mentation refers to the actions that states adopt to comply with
international treaties through domestic regulations. Compliance
means the extent to which countries abide by the obligations,
both procedural and substantive, set out in international treaties;
an example of procedural obligation is the requirement to report;
whereas, the obligation to cease or control an activity is a substan-
tive obligation (Jacobson and Weiss 1997). Enforcement means the
actions taken by competent authorities to ensure compliance with
the laws. The basic question is how to put the regulations into
practice. To this end, domestic legislation plays a vital role in the
implementation of/and compliance with environmental laws.

As already noted, enforcement varies in intensity and quality
among countries, according to the degree of strictness of enforce-
ment policies. The foremost obstacle has been the ineffective im-
plementation of legislation. The major reasons identified in many
countries are the lack of trained staff, political will, monitoring,
and enforcement; in some countries, appropriate and applicable
standards are lacking as well. Also, the lack of coordination among
government institutions and inadequate funding have been stum-
bling blocks (UNEP 1999).

On the other hand, the cooperation of environmental author-
ities with the public is now being required in several instruments.



In particular, access to information and justice, and public partici-
pation in decision-making processes, contribute to effective mon-
itoring, compliance, and enforcement. International obligations
need to be reflected in domestic policy, which will ensure the
effectiveness of the regime. The compliance and enforcement ap-
proach will be successful only if it takes into account the interde-
pendence of the economic, environmental, social, political, and
cultural factors that bear on the management of natural resources.

2.2.3 Economic Responses

A wide range of opportunities exists to influence human behavior
with detrimental effects for ecosystems and their services in the
form of economic and financial instruments. Some of them estab-
lish markets; others work through the monetary and financial in-
terests of the targeted social actors; and yet others affect relative
prices. The feasibility, effectiveness, and efficiency of such interven-
tions depend on the biophysical characteristics of the problem and the
socioeconomic circumstances in which they are adopted. This section
summarizes economic and financial response options ranging
from hard regulatory forms mainly applied at small geographical
scales to softer mechanisms used in the larger geographical and/or
jurisdictional context. The classification of economic responses
draws on standard categories in the environmental economics lit-
erature (Pearce and Turner 1990; Tietenberg 1992; Perman et al.

1996; Wills 1997; Common 1996; Hanley et al. 1997; Stavins

2000; OECD 2001), but it also includes novel groups to draw

attention to new tools and approaches in ecosystems management

that have a decisive economic component (Dietz and Stern 2002).
Many ecosystems problems are caused by what economists call

“perverse subsidies”’; they entail various forms of direct or indirect
monetary transfers that are economically inefficient and environ-
mentally harmful. Subsequent chapters in this volume list numer-
ous examples ranging from deforestation to the depletion of
fisheries. The precursor of any new intervention to protect eco-
systems services should be to check existing regulations and elimi-
nate or at least mitigate perverse subsidies. The environmental
effectiveness and the economic efficiency of new response poli-
cies and measures depend crucially on the extent to which per-
verse subsidies are still part of the regulatory regime.

If one considers the diversity of the uses of ecosystem services,
the pollutants affecting them, their impacts, social and political
situations, economic and institutional conditions, and other fac-
tors, it becomes clear that no single instrument is the best for all
types of ecosystems problems and socioeconomic situations. The
criteria for assessing and choosing the intervention options in-
clude the following (partly based on Perman et al. 1996):

o Cost-efficiency: the extent to which the response option can
achieve the desired environmental objective at the lowest pos-
sible cost;

e Dependability: the extent to which the intervener can rely
upon the instrument to achieve the specified target (in this
context, the relative slopes of the functions depicting the costs
and benefits of interventions are an important consideration
in choosing between quantity- or price-based instruments);

e Information requirement: the extent and nature of information
required for formulating the intervention and the cost of gath-
ering this information;

o Enforceability: the kind and level of monitoring needed to keep
track of the implementation of the response chosen; type of
measures available to enforce the intervention;

e Long-term effects: the long-range impacts of the chosen re-
sponse, that is, whether its influence is constant, increasing, or
decreasing over time;
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e Dynamic efficiency: whether the response option is providing a
continued incentive to improve performance with respect to
the original ecosystem management objective;

e Flexibility: whether the chosen response option can be adapted
quickly and cheaply when new information becomes avail-
able, the underlying conditions change, or targets need to be
modified; and

e Distributive impacts: how the response option affects the welfare
of different social groups and what the prospects are that win-
ners can compensate losers.

The relative weights of these criteria depend on the ecosystem
problem and its management context. These weights will influ-
ence considerably the choice of the response option. (See Chapter
18.)

2.2.3.1 Command-and-Control Interventions

These response options prescribe specific forms and/or quantities
in restricting access to and regulating use of ecosystems services
or emitting environmentally harmful substances. While legal
command-and-control interventions are primarily enforced by
threatening noncompliance with anti-criminal measures (impris-
onment of individuals, temporary suspension, or complete dis-
banding of the legal entity), their economic counterparts are
promoted by (often increasingly severe) monetary penalties. The
classification of command-and-control interventions into the
legal or economic categories is difficult because there is consider-
able overlap between the two. Most command-and-control inter-
ventions imply financial penalties in cases of initial or minor
noncompliance and most apply increasing penalties for persistent
noncompliance. Some regulations might even extend the penalty
to criminal instruments but this does not justify their classification
as legal instruments.

Prohibition 1s the strictest form of command-and-control re-
sponse. This instrument bans all or certain clearly defined forms
of ecosystem use. In acute cases, harsh forms of prohibition bar
physical access or entry to the protected ecosystem.

Explicit controls are usually introduced to protect landscapes,
terrestrial or water-based ecosystems in an ecologically valuable
region. Typical forms of explicit controls prescribe certain types
of land use.

Zoning and designation can also imply some form of prohibi-
tion, but their main concern is to direct various types of ecosys-
tem uses to clearly demarcated geographical areas.

Direct provision of ecosystem services implies that the intervener
takes full control of the resource, determines the amount to be
appropriated, and distributes the resource to the entitled commu-
nity. This option is often used by communities to maintain the
productivity of their resource base or by government agencies
under the circumstances of severe shortages when rationing of
an ecosystem service becomes necessary. Since the use of most
ecosystem services is difficult to control and supervise directly, the
success of these arrangements requires either a high level of moral
cohesion among community members or a strong policing and
penalty threat operated by the regulator.

Fixed quota systems can be used both for controlling the use of
ecosystems services by individuals, households, or other users, and
for regulating the amount of harmful emission from individual
sources of pollution. The former entails establishing the total
amount of ecosystem service that can be taken and setting up a
quota or license for each resource user. The latter involves appor-
tioning the emitted quantity to the various sources in order to
derive a quota or license for each source as a fixed quantity al-
lowed to be emitted. The success of this type of response requires
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effective monitoring and harsh penalties for noncompliance. If
monitoring and penalties fail, the effectiveness and therefore the
dependability of the quota-based instrument will be reduced. The
attainment of an economically efficient regulation with a fixed
quota system is possible in principle, but rather unlikely in prac-
tice. In controlling pollutant emissions, economic efficiency
would require the regulator to know the marginal abatement cost
function for each polluter (that is, the cost of abating an incre-
mental unit of pollutant). The costs of collecting such information
are in most cases prohibitive. In practice, fixed quota systems
often lead to arbitrary distribution of the emission quotas, result-
ing in inefficient allocation. Moreover, this response option pro-
vides very weak incentives to foster dynamic efficiency because
once a polluter meets the allocated emission quota, there remains
no incentive whatsoever to reduce pollution any further.

Technology regulation is another possibility to protect ecosystems
from overexploitation or excessive amounts of harmful pollutants.
To reach these ambient standard values, the regulator targets the
production process or the equipment emitting the pollutants. This
takes the form of specifying minimum technology requirements.
Prescriptions for dust removal from flue gas, specifications of min-
imum stack-heights, requirements that cars have catalytic con-
verters, and cooling or treatment technologies for wastewater are
examples of technology regulations via command-and-control
systems. This response option is easy to implement and cheap to
administer because monitoring and administration costs are low
relative to the enforcement costs of other options. It can be eftec-
tive when “end of pipe” solutions are easily available but not used
by the polluter. The instrument is also dependable. However, in
most cases it is not cost efficient because it is not focusing on
the least-cost abatement opportunities (although this may be less
important in special cases when the exact location of the point of
discharge matters for the impacts). Moreover, this intervention is
inflexible because once the prescribed technology or equipment
is in place, it is in most cases difficult to undertake additional
modifications. Technology regulation also does not promote dy-
namic efficiency, because the changes required by the regulation
are completed with the installation of the prescribed technology
or equipment.

The need for interventions in the use of ecosystems services
and for responses to changes in ecosystems emerges in extremely
diverse social, economic, political, and biophysical contexts. Dif-
ferent ecosystems issues require different policy instruments. The
relative merits and shortcomings of the command-and-control in-
struments compared to those of other economic response options
become extraneous when they are the only feasible or environ-
mentally effective interventions. The name “command and con-
trol” does not imply any negative connotation. It simply specifies
that with these instruments the regulator prescribes or prohibits
some actions and controls compliance.

2.2.3.2 Incentive-based Interventions

The second range of economic response options uses economic
incentives to entice users of ecosystem services to limit their re-
source use to the socially optimal level. Defined here in a simple
social cost—benefit context, the socially optimal level of control is
where the marginal cost of abatement equals the resulting mar-
ginal benefit. In the presence of market failures, the market price
does not reflect those social marginal benefits and the polluter has
no incentive to invest to reach the optimal level of control. The
regulator can impose an emission charge to provide the incentive
for the producer to increase the level of control to the social opti-
mum. Such optimal taxes are called Pigovian taxes. Using eco-

nomic incentives in this way may involve increasing the delivery
of selected ecosystems services (for example, community wood-
lots) or combining the solution of economic problems with mea-
sures to address environmental concerns (for example, ideas to
reform the European Union’s Common Agricultural Policy to
reduce the pressure of excess production and to foster biodiver-
sity).

Tax and subsidy schemes can be uniform or differential. They
have been widely used to close the gap between the socially opti-
mal level of using ecosystem services and the level of use based on
more narrow private benefits. Taxes are charged for each unit of
appropriated ecosystem service (per cubic meter timber cut or per
cubic meter water diverted) or for each unit of pollutant dis-
charged (kilogram of sulfur dioxide emitted, milligram of water
pollutant released), whereas discharge taxes are sometimes based
on an input that can be easier and more precisely measured (car-
bon content of the fuel instead of carbon dioxide emission). In a
subsidy scheme, the regulator pays subsidies to the polluter for the
abatement effort. The introduction of taxes and subsidies pro-
duces the same effects: they both modify the relative prices of the
products with which the appropriation or the use of ecosystem
services or the emission of pollutants are associated. Due to distri-
butional implications, however, the long-term effects of taxes and
subsidies differ. Taxes close the gap between the social and the
private marginal benefits of using an ecosystem or emitting pol-
lutants. The efficient level of the tax is equal to the difference
between the marginal private benefit and marginal social benefit
so that users of ecosystem services will consider what they have
been ignoring before the tax and thereby internalize the formally
external costs of their activities. Accordingly, profit-maximizing
actors will adjust their use of ecosystem services so that the mar-
ginal social benefit will be equal to the marginal social damage,
because their post-tax marginal private benefits of the resource
use will be equal to the marginal social benefit.

The principles and the operational mechanisms of instruments
under many other names are similar to those of taxes and subsid-
ies. On the levy side, the list includes incentive, distributive, user,
product, and administrative charges, as well as deposit-return sys-
tems. Explicit user charges include license fees (harvesting, hunt-
ing, fishing), entrance fees, severance, and resources taxes. The
arrangements on the grant side incorporate compensations, tax
incentives (reducing tax burden), relief, exemptions, and tax de-
ductions.

Tradable resource use and tradable emission permits have become
increasingly popular in recent decades. This response option has
four elements. The first involves a decision about the total
amount of resource use or pollutant emission to be allowed. In a
socially efficient regulation, the total amount of resource use or
pollutant emission permits should be equal to the efficient level
of resource use or pollution. If the efficient level is not known,
some other basis should be used to define the total amount of
permits. The second element of a tradable permit scheme is regu-
lation. Any resource user or polluter is allowed to appropriate the
resource or emit the pollutant only up to the quantity covered by
the permits available to him; above that level, a serious threat of
an expensive fine or penalty must be installed and implemented.
The third element is a decision about the initial allocation of the
total amount of permits among the resource users or polluters.

The final element is the need to guarantee free trading of the
resource use or emission permits. An efficient control of ecosys-
tem service use or pollutant emission can be achieved either via a
tax rate or by issuing a certain quantity of tradable permits. Taxes
set the price of emission or ecosystem service use while the trada-
ble emission permits set the quantity of the allowed resource use



or the quantity of pollutants to be emitted. The profound difter-
ence compared to quotas, licenses, or standards is the transferabil-
ity and marketability of the use or emission rights. If a permit
market is free, then both the price and the quantity of the ecosys-
tem service use or the pollution will be efficient. Moreover, if the
amount of permits corresponds to the economically efficient level
of resource use or pollution, then the equilibrium price of the
permit will indicate the shadow price of the ecological service or
pollution at the socially optimal level. In terms of cost-eftectiveness,
the eftects of permits will be the same as the effects of the optimal
tax for subsidy scheme. The main difference is in the distribu-
tional effects.

The establishment of a tradable permit system is essentially
equivalent to creating a market for ecosystems services that were
used more intensely than the socially optimal level. Tradable per-
mits can take the form of ambient permits, emission permits, pol-
lution offset systems, tradable harvest, or catch quotas.

A comparison between command-and-control versus market
instruments indicates that command-and-control responses di-
rectly regulate the quantity of ecosystem service use or quantity
of pollution emission or regulate the technology that is leading to
pollution emissions. In contrast, market-based instruments alter
the relative prices or generate price incentives to achieve socially
desirable levels of ecosystem service use or pollution emission. A
closer look at the market instruments reveals that a resource use
tax or an emission tax scheme can achieve the efficient target at
the lowest social cost; in fact, it can achieve any target at the least
social cost. Moreover, a tax set at any level can achieve some
reduction in ecosystem service use or some level of pollution
abatement. In addition, market instruments generate dynamically
efficient incentives for behavior. Since all users or polluters face
the same tax, these outcomes emerge from the profit-maximizing
behavior of the affected actors.

In contrast, command-and-control instruments are blind to
cost-efficiency. They would achieve a cost-efficient solution only
by coincidence. Commenting on environmental standards, one
of the most widely used command-and-control instruments,
Pearce and Turner (1990, p. 103) point out that “[T]he problem
with standard-setting is that it is virtually only by accident that it
will produce an economically efficient solution.” The basic rea-
son is that the regulator does not know the marginal abatement
cost function of each polluter. Tietenberg (1992:403) reviews
eight empirical studies; Perman et al. (1996, pp. 238-9) add two
more analyses in which the costs of pollution abatement using
alternative instruments are compared. The ratios of the actual
command-and-control costs to those of theoretically expected
least-cost market-based instruments found by these studies vary
between 1.07 and 22, with a median ratio of 4.18. Even if one
considers that the cited dozen-or-so case studies compare actual
command-and-control costs to theory-based calculations of the
costs of market-based instruments and it is unrealistic to expect
the latter to operate at the theoretical minimum costs, these stud-
ies provide obvious evidence that market-based instruments are
overwhelmingly superior to command-and-control instruments
in terms of cost-efficiency.

An important consideration in comparing the response op-
tions is concerned with the transactions costs. The expenses asso-
ciated with establishing and operating the necessary monitoring
schemes, administrating the behaviour of the targeted actors, and
enforcing the implementation of the chosen instrument can be
substantial. These transaction costs often influence the choice of
the least-cost instrument. Since transaction costs may be substan-
tially lower for technology standards, regulators often prefer this
response option irrespective of their actual social costs in the
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broader sense. Yet command-and-control instruments might be
required in special cases where the pollutants involved are not
uniformly mixing and their exact places of emissions matter.
Moreover, in many areas of ecosystems management, these instru-
ments are the only feasible environmentally effective response op-
tion, making the question of cost-efficiency irrelevant.

Another crucial consideration in the choice of instruments is
dependability. Comparing the main market-based instruments
shows that if the aggregated abatement cost function is known
with certainty, then the tax rate can be determined to reach the
desired level of abatement and the instrument will be completely
dependable. Similarly, under these circumstances the amount of
permits can be determined, the permit price will be predictable,
and the tradable permit scheme will also be completely depend-
able. The situation is different if the marginal abatement cost
function is not known with certainty. In this case, the tax rate can
be set but the amount of ecosystem service reduction or pollution
abatement will be uncertain; under these circumstances, the tax
scheme has uncertain effectiveness and is not dependable. In the
same situation, a permit scheme will be dependable for the quan-
tity of ecosystem service use or pollution emission, but the associ-
ated costs will be uncertain. In this case the permit price cannot
be predicted.

Different response options have different distributional conse-
quences. In the case of tradable permits, the distributional effects
depend on the initial permit allocation method. If the permits are
sold by auctioning them out, then the equilibrium permit price
will be equal to the aggregated marginal abatement cost associated
with the total number of permits. In this case, the net transfer of
funds flows from the resource users or polluters to the tax author-
ity. In contrast, if the permits are distributed freely based on some
arbitrary rules (grandfathering based on historical records or equal
per capita allocation), then some resource users or polluters will
sell part of their permits and gain from the transaction, while oth-
ers will need to buy permits and thus lose compared to the unreg-
ulated situation. Free distribution of permits also results in no net
transfer from resource users or polluters to the tax authority. In
comparison, resource or pollution taxes represent clear transfers
from the users/polluters to the tax authority; therefore, their dis-
tributional effect is the same as that of auctioning out the permits.
Under a subsidy scheme, on the other hand, funds are transferred
from the government to the polluters or ecosystem service users
to change their respective behaviors.

There are serious competitiveness concerns associated with
ecosystem or environmentally oriented interventions. A unilateral
tax is perceived to harm international competitive positions irre-
spective of whether it targets ecosystem service use or pollutant
emissions. This fear often leads to perverse regulation when activ-
ities associated with internationally traded commodities are either
not regulated or regulated only lightly, whereas goods and services
not traded internationally are subject to fierce regulation.

2.2.3.3 Voluntarism-based Instruments

Recent years have seen an upsurge in new approaches to respond-
ing to problems associated with uses of ecosystem services and
pollution emissions. They all rely on implicit sources of behav-
ioral change and thus tend to be specified as voluntarism-based
options (OECD 2003; Dietz and Stern 2002).

Information provision and education intends to influence the be-
havior of targeted individuals or communities by providing solid
and scientifically based information about the ecosystem implica-
tions of certain behavior, with the expectation that this will trig-
ger behavioral change when resonating with broadly established
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and accepted ethical norms and principles. Many educational and
information-based responses go beyond this and attempt explicitly
to trigger a change in values and preferences that, in turn, will
lead to behavioral change toward a more benign use of ecosystem
services.

Ecolabels represent a specific and prominent form of informa-
tion provision. By drawing the consumer’s attention to the envi-
ronmental implications of using or consuming a specific product,
ecolabels have become an eftective form to promote green con-
sumer behavior among environmentally conscious people (Dietz
and Stern 2002).

Voluntary measures take the form of explicit and formal agree-
ments between the regulator and the targeted agent. They can
also take the form of agreements among actors otherwise compet-
ing in the provision of the same range of goods and services, con-
cerning their own management of ecosystems or pollution
emissions or setting the same rules and regulations for their suppli-
ers. Among the range of voluntary measures, government-promoted
voluntary programs and industry-wide codes of practice represent
the two main clusters.

The crucial feature of voluntarism-based instruments is that
they are not put in place as formal or compulsory intervention.
Yet it is often the case that users of ecosystem services negotiate
voluntary agreements among each other or with their regulator
to prevent a more stringent or more costly regulation being im-
posed upon them. These kinds of response options are particularly
useful in previously unregulated areas of ecosystem management.
Stakeholders can experiment with different technologies and
management procedures to comply with the voluntary agreement
without running the risk of having to pay high penalties if they
fail. At the same time, regulators can monitor the process and
collect information about the technological options and eco-
nomic costs of reducing the pressure on ecosystems. These posi-
tive features also imply important limitations. If consumers find
the price differences too large and do not choose ecolabeled prod-
ucts, or if the companies fail to achieve their voluntary targets
because they find it too expensive, more effective instruments

will be needed.

2.2.3.4 Financial and Monetary Measures

Financial and monetary response options include a broad array of
measures ranging from small-scale, locally oriented actions to
grand international schemes. In some cases, the small locally ori-
ented instruments are needed to implement the large-scale ar-
rangements.

Microcredits can support arrangements to directly reduce the
pressure on ecosystem services or to start-up alternative forms of
livelihood that will reduce the pressure on ecosystem services in-
directly. Microcredits are particularly attractive instruments in
those cases when they simultaneously contribute to ecosystem
protection and poverty alleviation.

Loans are usually provided at a somewhat larger scale. They
can help local ecosystem users or resource operators make the,
often modest, investments required to change their technologies
from a harmful to a more benign one.

Funds set up with private endowments and public resources,
can be sources of microcredits and loans, but they often also pro-
vide the resource for changing management practices of a targeted
ecosystem. Depending on the nature and internal regulation of
the fund scheme, the requirements for commercial viability of the
sponsored activities and the conditions for repayment are usually
less stringent than those of bank loans or other commercial credit
forms.

Public financing can take the form of direct and indirect inter-
vention. Direct public financing is explicitly oriented toward the
protection, replacement, or provision of an ecosystem service. In-
direct public financing can take the form of state guarantees or
government indemnity. This arrangement reduces the risk pre-
mium charged by the credit provider to resource operators and
makes the acquisition of the required financial resource more af-
fordable to them.

Debt swaps are a relatively new international financial response
option. Many developing countries reached high level of indebted-
ness in the 1980s and 1990s. In order to service their debts, they
were forced to overexploit and sell their environmental resources.
Debt swap is an arrangement to help these countries out of the
debt trap. Foreign debts are cancelled in exchange for commit-
ments to set aside and preserve valuable ecosystems.

2.2.3.5 International Trade Policy

The economic incentives to overexploit local ecosystems often
stem from the effective demand for their goods and services in
remote geographical regions. Harvesting, processing, and export-
ing such ecosystem services in developing countries is an impor-
tant way to alleviate poverty, improve quality of life, and start the
accumulation of local capital resources to foster economic devel-
opment. Yet it remains a challenge both for providers and recipi-
ents of such ecosystem services to avoid exploitive use and
degradation of the resource base and to manage the use of ecosys-
tem services to satisfy distant demand in a sustainable way.

International trade agreements are the legal form of controlling
the economic incentives for exploitive use of ecosystem services.
They involve both source and recipient countries. Such agree-
ments can include qualitative characteristics (for example, species,
size, or age of the natural resource that can enter international
trade), quantitative limitations (for example, the amount of the
ecosystem service that can be removed and allowed to enter inter-
national trade flows), or technological characteristics (for exam-
ple, the equipment or process adopted, the management practices
followed—ranging from the size and grid density of fishing nets
to selective versus clear-cut harvesting of timber) of the ecosystem
goods and services that are allowed to enter international trade.

Import restrictions imposed by recipient countries, typically industrial
countries, either restrict or ban altogether the amount of ecosystem
goods and services permitted to enter their domestic markets.
These policies can target specific ecosystem goods in general (like
products associated with endangered species from any country)
or exports from certain countries for clearly defined ecological/
environmental management reasons.

Export restrictions are put in place by source countries in the
form of outright ban, export tariffs, or quotas in order to protect
their own ecosystem.

2.2.3.6 Summary: Economic Responses

Economic and financial interventions provide powerful instru-
ments to regulate the use and avoid the overuse of ecosystem
goods and services. The adoption of economic instruments usu-
ally requires a legal framework and, in many cases, a social or
institutional intervention as well. The various types of economic
interventions are combined in many cases to achieve an effective
regulatory regime. For example, import restrictions (as part of
international trade policies) are typically complemented by infor-
mation provision such as ecolabeling (a voluntarism-based instru-
ment), debt swaps, and/or loans from the recipient country to
the exporting country to entice sustainable management of the
underlying ecosystem (financial and monetary measures).



The choice of a viable and effective economic intervention
mechanism is determined by the socioeconomic context. Re-
source taxes can be a powerful instrument to guard against the
overexploitation of an ecosystem service but an effective tax
scheme requires well-established and reliable monitoring and tax-
collection systems. Similarly, subsidies can be effective to intro-
duce and implement certain technologies or management proce-
dures but they are totally inappropriate if the prevailing pattern of
using public funds is “‘take the money and run.”

2.2.4 Social and Behavioral Responses

Social and behavioral responses including population policy, pub-
lic education and awareness, empowerment of communities, em-
powerment of women, empowerment of youth, and civil society
disobedience have been instrumental to a certain extent in shap-
ing ecosystems and human well-being. These are interventions
stakeholders initiate and execute through exercising their proced-
dural or democratic rights (Douglas-Scott 1996; also see discussion
above) in efforts to improve ecosystems and human well-being.
Such measures are for by major global environmental policies
such as Agenda 21 (United Nations 1992) and the Plan of Imple-
mentation of the World Summit on Sustainable Development
(United Nations 2003).

These kinds of responses demonstrate the commitment and
participation of a wide range of actors. Support structures have
been used also to facilitate positive outcomes, as seen in the Ama-
gasaki and Kawasaki pollution lawsuits in Japan, where through
courts, good lawyers, medical experts, and scientists were mobi-
lized to assist in successfully fighting for victims and preventing
pollution. Furthermore, the lawyers’ association and the pollution
victims raised money for the legal battles. In these cases, commit-
ment and support structures made victory possible, but there may
be situations where resources are lacking and failure is possible.
Moreover, social and behavioral interventions can be instrumental
in conservation efforts when facilitated with the appropriate re-
sources.

2.2.4.1 Population Policies, including Family Planning

Population growth can be a contributing factor to many social
problems including environmental issues. For example, popula-
tion pressure on arable land in the Asia Pacific region is partly
responsible for land degradation (UNEP 1997). The same could
be said for deforestation and the ever-decreasing biodiversity.
Population growth since 1950 has been on a steady rise meaning
that there will be more mouths to feed and resources will con-
tinue to deplete. The world’s population in 2001 was 6.2 billion
(Worldwatch Institute 2002) and it is predicted to stabilize at 7.8
billion in 2025, but only when appropriate policies and family
planning measures exist (Worldwatch Institute 2001).

A range of stringent (fines and punishment) and lax or incentive-
based measures (contraceptives, family planning, and educational
programs) are already available to countries. China’s one-child
policy is one illustration of the stricter measures that has proven
successful by reducing the number of children per woman from 6
to 2.5. Despite its success, there are criticisms on the restriction
of individual rights and freedoms. India pursues softer measures,
including birth control and education programs to curb popula-
tion growth, and has been also successful (User Survey a, n.d.).
Furthermore, it must be noted that while population policies can
be beneficial in achieving their primary objective(s), they can also
affect adversely social and economic aspects of countries, such as
the human rights violations seen in China or the fear of less man-
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power to support the older generations in the future as is pre-
dicted for Japan.

2.2.4.2 Public Education and Awareness

Public education and awareness can play important roles in im-
proving conservation efforts (Goodale 1995). A learned and in-
formed society can make sound decisions about conservation
(UNEP 1999). Both textbook learning and the media can facili-
tate this need. However, there are many who are denied formal
education, access to the media, access to schools, teachers, and
effective learning methods. In response, Chapter 36 of Agenda 21
(United Nations 1992) and paragraph 109 of the Plan of Imple-
mentation of WSSD, among others, stress the need to improve
inadequacies in public education and awareness. Poverty of re-
sources, ineffectiveness of the general education system (UNEP
1999; UNESCO and the International Association of Universities
1986), and the deficient utilization of full parameters of both for-
mal and informal education (Goodale 1995) tend to be setbacks.
Given the practical sociocultural, environmental, and economic
difficulties in many societies, an emphasis in moving learning
from classrooms and educational centers to more accessible set-
tings can be more eftective. Approaches and methods used tend
to be impractical. Some educationists stress that eftective learning
involves proactive and participatory approaches (OECD 1993).

Despite challenges, countries and organizations alike have
begun addressing environmental education and awareness (UNEP
1999). India’s Lower House for instance, passed a bill in 2001 to
make education a fundamental right. Other programs in India
promote informal education and awareness about the environ-
ment including eco-clubs or enviro-clubs for first-hand experi-
ences (TERI 2003). OECD reports that countries in Europe
including Austria, Italy, Netherlands, Norway, and the United
Kingdom have integrated environmental education into their sys-
tems. It also reports cases of both formal and informal environ-
mental education and public awareness in developing countries,
including Kenya, Senegal, Malaysia, the Philippines, Brazil, and
Ecuador. IUCN, the World Wildlife Fund, and UNESCQO’s Man
and the Biosphere Program all run environmental education and
awareness programs (OECD 1993). Furthermore, the Ubuntu
Declaration, which calls for greening school curriculums, is also a
progressive step (UNU 2003).

Efforts are made but deficiencies still prevail, especially pov-
erty of resources including infrastructure, teaching staft, and fi-
nances. Learning can be encouraged more at all levels across
different age groups using all methods in a variety of settings.
More importantly, constancy in some of the initiatives in public
education and awareness is lacking. The need now is for stake-
holders to address these issues in efforts to institutionalize envi-
ronmental education and awareness to a greater extent wherever
it is seen to be lacking (UNEP 1999).

2.2.4.3 Changing Values and Attitudes: Empowerment of
Communities, Women, and Youth

As new concerns about environmental problems emerge, values
and attitudes of people may transform simultaneously to meet the
demands. Changes can be induced internally or imposed exter-
nally by factors including technological advancement, crime, gen-
der issues, war, religion, education and awareness (UNEP 1999),
and regulation. Also, changes depend on perceptions, experi-
ences, and opportunities. For instance, environmental pollution
and loss of biodiversity have caused many to change their values
and attitudes toward the environment. The series of global and
environmental policy initiatives that evolved during the 1970s,
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including the Stockholm Declaration on Human Environment,
the minimum environmental regulation at the domestic levels,
and stakeholders ranging from governments to industry designing
and implementing solutions to environmental problems, signify
the change in values and attitudes of society toward environmen-
tal concerns (Worldwatch Institute 2003).

A specific example is the “polluter pays” principle where cer-
tain environmental goods and services that were once considered
as free are no longer free to use; polluting industries now are
required to internalize costs for using environmental goods and
services. A second example is the case of mechanisms for recycling
of wastes in countries including Japan (Clean Japan Center 1999)
Germany, and the United States (Council on Environmental
Quality 1997) where some are required by law to recycle wastes.
Some geographic regions, including the Arabian Peninsula have
mechanisms to recycle wastewater, solid waste, and waste paper
(UNEP 1999). But where values and attitudes are critically im-
portant to the improvement of environmental protection and sus-
tainable development, their progress is by no means ever assured.

2.2.4.3.1 Empowerment of indigenous and local communities

Anthropologists and ethno-botanists claim that indigenous and
local communities are experts in their environment and know
well how it functions (Hugh-Jones 1999). Their practices may
not be the best, but they have some beneficial attributes for bio-
diversity conservation. In fact, some practices of indigenous and
local peoples are partly responsible for the remaining biodiversity.
Despite these facts, indigenous and local communities have been
struggling with oppression. Their participation in decision-making
processes is limited. Their practices, beliefs, and ideologies have
been disregarded. Their rights to land and property have been
confiscated, disconnecting them from their land and environ-
ment.

Recently, however, indigenous and local communities—with
their practices, knowledge, and innovations that contribute to
conservation—have been given some recognition at the global
level. Article 8 (j) of the CBD, for example, laid foundations for
the use of practices of indigenous and local communities in bio-
diversity conservation (CBD 2003). Principle 22 of the Rio Dec-
laration, Chapter 26 of Agenda 21, Principle 5 of the Forest
Principles, Articles 16 and 17 of the CCD, and the World Heri-
tage Convention (IUCN 1997) have all taken some measures to
enhance the participation of such communities. Participation goes
beyond the mere presence in processes and meetings to include
the use and incorporation of some of practices, ideologies, values,
and laws into the mainstream processes and systems. Possessing
stronger land and property rights is one factor that can contribute
to indigenous and local communities’ participation in conserva-
tion efforts. These communities are among the least likely to re-
ceive some form of education. Occasionally, some of their may
be unsustainable (Forrest 1999), but through education and
awareness raising, unsustainable practices could be corrected. Fi-
nally, funding is needed to encourage conservation, but indige-
nous and local communities are one of the underprivileged groups
that do not possess the funds to carry out activities. (See Box 2.1
for an example of sustainable resource management in Papua New
Guinea.)

2.2.4.3.2 Empowerment of women

Women are most knowledgeable about their environments
through tasks such as food gathering, gardening, washing, clothes
making, and preservation. They are also the first educators of their
children; what they learn through their interaction with their en-

BOX 2.1
Case Study: Land and Environmental Ethics in Melanesia

The Melanesians and their ancestors were never ecologists, but their
land and environmental ethics are based on reciprocity and balance.
This has contributed to conservation and sustainable use of biodiver-
sity and their well-being to a certain extent. Consequently, Papua New
Guinea now maintains approximately 7% of the world’s biodiversity.
The contributing factors for biodiversity conservation in Papua New
Guinea are social norms, rules, values, and animistic beliefs. In Papua
New Guinea, certain tribes believe that they have descended from
certain animals or plants, which compels them to preserve the plants
or animals. Furthermore, when cutting banana leaves, one is encour-
aged to use the mature leaves rather than the younger ones. Some of
these practices contribute to conservation and sustainable use. As
more than 70% of people in Melanesia live in villages and practice
these lifestyles, encouraging the use of management practices people
are familiar with might be an effective way forward rather than imposing
externally designed management practices.

vironment they pass on to their children. Women are also tradi-
tional healers who are knowledgeable of medicinal plants. They
not only know about using medicinal plants, but are also in a
better position to manage medicinal plants and the general envi-
ronment in a sustainable way. (See Box 2.2.) Despite their knowl-
edge about the environment and the potential they possess, they
have been among the most suppressed groups. Participation of
women in decision-making has been restricted by social and cul-
tural structures. For example, in most societies, women are ex-
cluded from land tenure. However, recently there is a growing
recognition of the role of women in conservation of biodiversity.
They are beginning to organize themselves in numerous ways to
contribute to development. Their empowerment and participa-
tion in shaping ecosystems and human well-being is crucial.

2.2.4.3.3 Empowerment of youth

Today’s youth are tomorrow’s leaders. For them to determine and
lead society, they must be physically, spiritually, and mentally fit.
Although there is the obvious need for empowering youth, a se-

BOX 2.2
Case Study: WAINIMATE and Traditional Medicine

The WAINIMATE is an association of female traditional healers with
the purpose of recognizing and valuing women’s knowledge of conser-
vation of medicinal plants. Studies conducted in Fiji and other parts
of the world showed that women knew more plants than men. The
WAINIMATE is one such group whose members are knowledgeable on
medicinal plants and their uses. Using plants shows that one pos-
sesses the traditional knowledge associated with the plants and also
the know-how to conserve and use them sustainably. One of the tasks
of the WAINIMATE is ensuring that women know that traditional medi-
cines are safe and effective for treating diseases. This initiative is also
found to benefit local people in Fiji who cannot afford chemical drugs.
Women could contribute tremendously to society if they had the oppor-
tunity. WAINIMATE is said to put out their first traditional medicine
handbook.

(Communication with Wana Domokamica, Traditional Healer and Member of WAINIMATE,
June 2001.)




ries of problems act counter to their empowerment. The youth
of today face problems including unemployment, lack of support
(Neumann 2000), lack of proper education, disease, and crime.
In 2000, the International Labor Organization estimated that 70
million young people, mostly in industrial countries, are unem-
ployed and the number is increasing. A number of sexually trans-
mitted diseases, including HIV/AIDS, are common among
youth. The Henry J. Kaiser Family Foundation reported in May
2000 that teens and young adults comprise one third of the 40
million people living with HIV/AIDS throughout the world.
The Foundation predicts that this is only a tip of the iceberg and
the figure will rise in the future (Henry J. Kaiser Family Founda-
tion 2003; UNFPA 2002).

In many developing countries, deteriorating economic condi-
tions have made education an expensive proposition, and youth
do not attend school because parents cannot afford fees. A “user
pays” policy in some countries (for example, Papua New Guinea)
further exacerbates the problem. When youth are not in school
or employed, they generally do not get much attention; when
their energies are not adequately channeled, they may end up
engaging in criminal activities. In the United States, for example,
crime among youth is high; a report in 2000 by the Federal Bu-
reau of Investigation indicated that 55.1% of the crimes commit-
ted throughout the country were by people below the age of
25 (FBI n.d.). Many issues threatening the youth today in both
developing and industrial societies work counter to their empow-
erment and need special attention.

2.2.4.4 Civil Society, Disobedience, and Protest

Paragraph 150 of the WSSD Plan of Implementation calls for
partnerships and the participation of all actors. History has wit-
nessed major civil disobedience and protests associated with nu-
merous issues ranging from the French Revolution to the Civil
Rights Movement in the United States. Martin Luther King, Jr.,
Mahatma Gandhi, Nelson Mandela, Chico Mendes, and Rosa
Parks have all participated in various forms of civil disobedience
that have left milestone changes in human history.

While boycotts and bans initiated by NGOs may not always
be eftective, the role of civil disobedience and protests in guiding
the world back to the right track when it is heading in a risky
direction has historically been a significant one. Thus civil society
disobedience is not about breaking the rule of law, but about
alerting governments to the consequences of their inaction and
bringing to light some of the hidden issues. There have been vari-
ous successful as well as unsuccessful movements, both violent
and nonviolent in nature, throughout the world. A few examples
of such movements are The Ogoni people of Nigeria agitating
against the oil company polluting their environment (Beauche-
min 2001), the Bougainville people of Papua New Guinea oppos-
ing the government and an Australian mining company to stop
environmental degradation and claim compensation for use of
customary land (William 1998), Chico Mendes and his people in
Brazil fighting to protect the rain forest of Brazil (see Box 2.3),
and the Chipko Movement in India. Another recent example is
Greenpeace protests on behalf of the environment that led to the
bombing of its ship, the Rainbow Warrior, by the French Intelli-
gence Agency. Although civil society disobedience and protests
have been instrumental in driving change and maintaining bal-
ance, violent acts are not encouraged.

2.2.4.5 Summary: Social and Behavioral Responses

No one social and behavioral intervention alone can influence
conservation of ecosystems eftectively and enhance human well-
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BOX 2.3
Case Study: The Chico Mendes Extractive Reserve
(My Hero 2003; Environmental Defense 2003)

A rubber tapper, environmentalist, and union leader, Chico Mendes
lived with his people in the Brazilian Amazon tapping rubber and col-
lecting Brazil nuts for the last 100 years. Around the same time and
area, rich cattle farmers and industrialists began expanding their activi-
ties into the rain forest, causing major threats to the forests. In re-
sponse, Chico Mendes and his people started a group to prevent the
destruction of rain forest caused by the cattle ranchers and miners. His
group fought for an extractive reserve. During peaceful protests they
often encountered opposition and threats from their opponents and
the government. The confrontation eventually led to Chico Mendes’
assassination in 1988. After his death, pressure from both within and
outside prompted Brazil to consider the work and concerns of Chico
Mendes and his people leading to the establishment of the Chico Men-
des Extractive Reserve, which now covers 97,057,000 hectares.

being positively. A combination of interventions is necessary. To
induce social and behavioral change, a step-by-step process is re-
quired. For instance, for women, civil society, local communities,
and youth to be able to change their attitudes and mentality
toward conservation and well-being, incentive-based initiatives
can be useful. One such incentive that is lacking is balancing
rights and responsibilities of stakeholders. Clear rights and respon-
sibilities create an intimacy that can be the driving force for
change. Education and awareness campaigns are also crucial and
have been used to stress the positive and negative consequences
of why one has to behave in a certain manner. Thus in education
and awareness campaigns, up-to-date and accurate information
can facilitate the tasks eftectively. Furthermore, without support
structures, social and behavioral interventions cannot succeed.

2.2.5 Technological Responses

Technological responses are intended to influence the tools (hard-
ware) and procedures (software) people use in their direct inter-
ventions with ecosystems goods and services (for example, fishing
and logging) and in all other activities that affect ecosystems indi-
rectly (for example, emissions of pollutants). Technology can play
a critical role in responding to ecosystem-related problems by
providing a link between human activities and the natural re-
source base. When harnessed to its full potential and developed
with ecosystem objectives in mind, technology can provide sus-
tainable alternatives to polluting industrial processes and harmful
commercial practices. With applications ranging from cleaner and
more efficient production processes; to oil and chemical pollution
control, containment, and recovery; to the potential for sustain-
able agricultural, forestry, and fisheries practices, technology can
provide many environmental and economic benefits.

For the purposes of this chapter, technology is defined as the
products, devices, processes, and practices associated with the
management of ecosystems with special emphasis on harvesting
and using their goods and services, or human activities emitting
harmful substances into the ecosystems. In this sense, technology-
related command-and-control responses comprise a subset of the
more general class of technological responses discussed below.

Technology-related aspects are often included in other re-
sponse options, for example, prescribing technological specifica-
tions as part of command-and-control interventions or under
international trade policies. Nevertheless, most technological re-
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sponse options are concerned with local interventions in bio-
chemical processes of the ecosystems or in harvesting their
services. This section reviews technological response options
along two ordering principles: the target and the timing of inter-
ventions. We draw on a diverse range of technology and techno-
logical development literature, including Rosenberg et al. (1992),
Stoneman (1995), Rosenberg (1994), Grubler (1998), Grubler et
al. (2002).

2.2.5.1 The Target of Responses

Products are targeted by technological responses in the form of
restrictions concerning the quantities and/or quality of the eco-
system product allowed to be removed. They range from specifi-
cations of the age and size of living organisms that can be
harvested to the complete ban on harvesting endangered species.

Devices can be an effective target of technological responses.
Banning the use of harmful devices or prescribing the use of envi-
ronmentally benign devices are convenient ways both to protect
the targeted species of the ecosystem service (leaving the young
generation of the targeted species behind for regeneration) and
to prevent the removal of other species that comprise important
components of the ecosystem.

Processes are another domain where technological responses
can be effective. The sequence of certain operations in the field
or the timing of harvest can make the difference between sustain-
ability and collapse while removing the same amount of ecosys-
tem goods and services for human use. ISO 14000, which is a
series of voluntary standards in the environmental field, is a good
example of such a response option.

Practices as technological responses represent a broader range
of interventions often involving a combination of devices, proc-
esses, and practices. Purposeful or unintended introduction of
new or alien species in an ecosystem or biological control of eco-
system processes as well as the clear cutting versus selective cutting
of forests are examples of practice-related technological responses.

2.2.5.2 Timing of Responses

Difterent types of technological responses are appropriate, eftec-
tive, and promising in different phases of ecosystem status.

Preventive technological interventions can be effective when
the first signs of unfavorable ecosystem changes or deterioration
of ecosystem quality are detected. Whether direct interventions in
the biophysical processes or indirect regulation of the harvesting
technologies and practices, preventive measures can help guide
toward stewardship and sustainable management that satisfies
human needs and at the same time preserves the integrity and
productivity of the ecosystem.

Operative technological interventions incorporate a wide range
of responses that have been or could be used as part of a meaning-
ful adaptive ecosystem management strategy. They involve: mon-
itoring the response of the ecosystem to human interventions;
monitoring changes in the underlying biochemical processes; as-
sessing the unfavorable or undesirable trends; and introducing ap-
propriate technological measures to correct them.

Rehabilitative technological responses intend to correct the
consequences of earlier mismanagement or misuse of ecosystem
services. An explosion of technological measures has taken place
over the past two decades to renew, restore, or rehabilitate de-
graded ecosystems. Literally hundreds of technological measures
have been devised to redevelop soils, surface and subsurface water
bodies, forests and other terrestrial ecosystems, mangroves, wet-
lands, fisheries, and animal populations.

2.2.5.3 Summary: Technological Responses

The targets of technological responses include products, devices,
processes, and practices. Any or several of these are required in
different stages of ecosystem management including preventive,
operative, and rehabilitative phases. In order for technology to
serve as an effective option for resolving ecosystem-related prob-
lems, an enabling environment needs to be nurtured that allows
environmental technologies to be pursued, developed, dissemin-
ated, and integrated into society. The creation of such an enabling
environment involves social, legal, and economic aspects and
their interactions.

Technological responses represent powerful intervention
mechanisms in ecosystems management. Yet in the past, they have
often turned out to be a double-edged sword. Most technological
interventions provided solutions to the targeted problem, but
some have created undesirable side effects that may have been
more severe than the original problem. As experience accumu-
lates and technological assessment practices improve, such risks
are expected to decline. Nevertheless, the ecosystems themselves
are changing and it will never be possible to eliminate all uncer-
tainties associated with technological interventions; therefore a
reasonable degree of precaution is warranted when considering
and adopting them.

2.2.6 Cognitive Responses

Arguably, the principal cognitive responses to ecosystem-related
problems are either traditional in nature or scientific knowledge.
While other cognitive responses, such as society’s reaction to en-
vironmental change, and different actors’ experiences and skills in
addressing ecosystem-related problem must be noted, this section
focuses on traditional wisdom and scientific knowledge. The sec-
tion reviews the legitimization of traditional and scientific knowl-
edge, as well as the acquisition of scientific knowledge, and
considers how both types of knowledge can be used to respond
to ecosystem-related problems.

Traditional knowledge refers to knowledge held by members of
a distinct culture and to which numerous members of the culture
contribute over time. It is acquired through past experiences and
observations, and through means of inquiry specific to the cul-
ture, and generally concerns the culture itself or its local environ-
ment. Scientific knowledge stems from experimental and theoretical
studies about the natural and social sciences. Legitimization is offi-
cial acceptance and/or recognition that can lead, in the case of
traditional and scientific knowledge, to the development of poli-
cies and measures based on the knowledge legitimized.

2.2.6.1 Legitimization of Traditional Knowledge

Traditional knowledge is relevant to responding to ecosystem-
related problems as it encompasses extensive understanding of
local flora, fauna, and ecological processes; the practice of selec-
tive breeding; utilization of plant and animal species for medicinal,
agricultural, and other purposes, and consequently provides tradi-
tional peoples with the ability to contribute to the implementa-
tion of conservation policies (Mugabe 1999, p. 4; Roht-Arriaza
1996, p. 928). Extensive knowledge of local ecosystems has led to
many instances in which traditional knowledge and practices have
formed the basis for developing agricultural and other products,
and in which traditional remedies have given rise to the pharma-
copoeia of modern medicines. An example from agriculture is an
insecticide based on active ingredients of the neem plant, whose
particular characteristics were discovered thousands of years pre-
viously by indigenous Indian farmers. In the area of traditional
medical knowledge, quinine, now commonly contained in medi-



cation to prevent malaria, has long been used by Andean indige-
nous peoples to cure fever (Roht-Arriaza 1996, pp. 921-22).

Traditional practices are also an important source of knowl-
edge for sustainable development. Having gone through processes
of trial and error, traditional practices have adapted to local needs
and local ecosystems. Numerous examples of traditional practices
contributing to sustainable development have been recorded in
agriculture (Brookfield et al 2003), water management, and other
areas. Growing recognition of the value of traditional knowledge
and the interest in it in the biotechnology, pharmaceutical, and
human health care industries over the last two decades has resulted
in a correspondingly greater acknowledgment of traditional
knowledge in international environmental law and policy,
thereby contributing to its legitimization.

Traditional knowledge was first addressed at the international
level at the 1992 United Nations Conference on Environment
and Development, which stated that traditional peoples are cen-
tral to environmental management and development due to their
knowledge and practices, and further stipulated that they be em-
powered (Rio Declaration, Principle 22; Agenda 21, Chapter 26,
Para. 3(a)(ii1)). Since then, a number of legally binding instru-
ments concerning or including provisions on traditional knowl-
edge have been adopted, and programs of work developed. The
International Labor Organization’s 1991 Convention 169 on In-
digenous and Tribal Peoples in Independent Countries, for in-
stance, highlights the contribution made by indigenous and tribal
peoples to the “ecological harmony of humankind,” and notes
that traditional knowledge shall be incorporated into educational
programs and services for the peoples concerned (ILO Conven-
tion 169, Preamble and Article 27(1)). The Convention on Bio-
logical Diversity provides that contracting parties shall, as far as
possible and appropriate, and subject to their national legislation,
respect, preserve, and maintain traditional knowledge relevant to
the conservation and sustainable use of biodiversity, as well as to
promote its wider application (CBD, Article 8(j)). The Conven-
tion to Combat Desertification stipulates that contracting parties
shall, subject to their national legislation, exchange information
on traditional knowledge and ensure its adequate protection
(CCD Article 16(g), UNCCD 1992). Further, parties are to sup-
port research activities that protect, enhance, and validate tradi-
tional knowledge (CCD, Article 17(1)(c)). Other instruments
contributing to the legitimization of traditional knowledge at the
international level include the Declaration on Science and the
Use of Scientific Knowledge adopted by the 1999 World Confer-
ence on Science (Declaration on Science, Preambular Paragraph
26) and the Draft United Nations Declaration on the Rights of
Indigenous Peoples (Draft UN Declaration, Preambular Para-
graph 9).

In addition to acknowledging traditional knowledge in inter-
national environmental treaties and declarations, some multilateral
development banks have adopted policies that address the impor-
tance of traditional knowledge. This has been done largely as a
consequence of criticism of the detrimental impact of MDB-
funded projects on traditional peoples. For example, the Bayano
hydroelectric dam in Panama led to the forced relocation of 2,000
Kuna and 500 Embera indigenous people from their traditional
territories (World Commission on Dams 1999, p. 15). The World
Bank adopted Operational Directive 4.20 in 1991, which pro-
vides policy guidance to ensure that development projects benefit
indigenous peoples and avoid or minimize adverse eftects. The
Directive emphasizes participation of indigenous peoples in de-
velopment projects, stating that traditional knowledge be incor-
porated into the project approach of any project affecting
indigenous peoples (World Bank 1991, Paragraph 8). The Inter-
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American Development Bank and the Asian Development Bank
also refer to traditional knowledge (Inter-American Development
Bank 1990, Guiding Principle C1(b); Asian Development Bank
1998, Paragraph 2(iii) Appendix).

An aspect central to legitimizing traditional knowledge is the
recognition of its origins to traditional peoples as well as the rec-
ognition of its utility and relevance in an array of applications at
broad levels. Possibly the main controversy surrounding the de-
bate on granting intellectual property rights to traditional knowl-
edge holders is the question whether the current international
framework on intellectual property is an adequate forum for ad-
dressing the protection of traditional knowledge (Barsh 2001,
p. 153). This question and the multitude of concerns arising out
of it must be given close consideration in the future.

2.2.6.2 Knowledge Acquisition (Scientific Research) and
Acceptance (Legitimization)

Scientific knowledge is pertinent to responding to ecosystem-
related problems as it generates relevant information on the func-
tioning of ecosystems, and identifies modes of application of this
information, which can contribute to the protection of ecosys-
tems and their components.

Scientific knowledge is commonly acquired through recorded
observations of present events, through the analysis of information
on past and future events, as well as through experimental studies.
In order to respond to ecosystem-related problems based on sci-
entific information, decision-makers both at the national and at
the international level consult and are advised by a variety of bod-
ies. A central role is played by scientific advisors working within
governments, and by bodies specifically set up by governments to
provide them with requested information and advice, such as the
Center for Global Environmental Research, which conducts en-
vironmental research for the Japanese government, or TERI,
which plays a similar role in India. National-level advisory bodies
are complemented at the international level, advisory bodies es-
tablished by intergovernmental processes, such as the Intergov-
ernmental Panel on Climate Change, established in 1988 by
UNEP and the World Meteorological Organization. Outside in-
stitutions providing scientific information include nongovern-
mental, inter-governmental, and industry organizations, research
institutes, and universities.

Acquisition of scientific knowledge through government sci-
entific advisors and advisory bodies is done by submitting infor-
mation requests to the advisors and considering the information
received. In addition to such mechanisms, outside bodies provide
information during stakeholder meetings, through the dissemina-
tion of papers and by lobbying government representatives at
conferences (Yamin 2001, p. 151; French 1996, p. 255-56). A
key aspect in policy-makers’ acquisition of scientific knowledge
is the identification of the most relevant organizations and institu-
tions. This is of particular importance in dealing with ecosystem
degradation and protection due to the large variety of topics this
encompasses, and consequently of organizations working on asso-
ciated issues. Once identified, cooperation with the organizations
and institutions must be ensured by, among other instruments,
establishing effective and continuous communication. Communi-
cation between the IPCC and the decision-making body of the
UNEFCCC, for example, takes the form of both organizations at-
tending and addressing each other’s sessions, with the IPCC pre-
senting its reports within a given time frame at meetings of the
decision-making body. These reports are also sent to national
governments, and meetings are held among senior officials, thus
providing representatives of the decision-making body with an
opportunity to submit requests for scientific information.
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With the legitimization of scientific knowledge being
achieved through its acceptance by policy-makers, it is of interest
to consider those aspects that contribute to this acceptance. The
two principal features are the credibility and policy relevance of
the knowledge presented, which are advanced through a series of
characteristics pertaining to the mandate, procedure, and mem-
bership of the body in question. Policy relevance is achieved, for
example, through effective communication. Information is pre-
sented in nontechnical language in a manner understandable and
relevant to policy-makers. Information requests submitted by
policy-makers early in the scientific assessment process are re-
sponded to adequately (Levy 1993, p. 406; Mefte 1998, p. 742).

The credibility of the information presented is determined by
its quality, the transparency of the scientific bodies’ procedures,
and policy-makers’ buy-in into the information. The most widely
used quality-assurance is to submit working papers to peer review
prior to being published; the expertise of advisory body members
is also key in contributing to the quality of the knowledge pro-
duced (Kimball 1996, pp. 100-01, 140, 144; Peterson 1998, pp.
429-30). Policy-makers’ buy-in is in turn attained by including
a government component in the body producing the scientific
knowledge and, in the case of knowledge produced for interna-
tional bodies, by ensuring geographic representation of the advi-
sory body members (Agrawala 1998, p. 628). The Animal and
Plants Committees established under CITES, for example, are
each composed of ten regional representatives.

Finally, it must be noted that the legitimization of scientific
knowledge is not a guarantee for being employed to address
ecosystem-related problems, as governments may be unwilling to
act on the basis of this knowledge if it stands in conflict with other
concerns such as economic or political ones.

2.2.6.3 Summary: Cognitive Responses

This section described the role that the legitimization of tradi-
tional and scientific knowledge, as well as the acquisition of scien-
tific knowledge, plays as a response on ecosystem-related problems.
Traditional knowledge is relevant as it encompasses extensive un-
derstanding of local ecosystems and how they can be effectively
managed and conserved. This knowledge is not always applied as
widely as it might be as policy-makers are often unaware of its
value. Scientific knowledge is also important as it responds to
ecosystem-related problems by generating relevant information
on the functioning of ecosystems, and it identifies modes of appli-
cation of this information, which can contribute to decision-
making and to the protection of ecosystems and its components.

2.2.7 Typology of Responses: Summary

Policy-makers have available an array of responses for sustainable
management of ecosystems for ensuring human well-being. These
responses are classified according to a typology of legal, economic,
social and behavioral, technological and cognitive interventions.
The chapter presents the typologies as one-dimensional and does
not account for potentially complex interplay among many of the
responses. Since the direct and indirect drivers of ecosystem
change also interact in complex ways, choosing the most effective
responses may depend on identifying interplay among the drivers.
This is not the focus of this section. Instead, it offers a snapshot of
the basic functional relationships between responses and how they
work systemically together.

The responses are guided by an institutional framework that
sets the rules of the game. The rules may be formal or informal.
Legal responses serve a ““‘command and control” function. Formal

laws govern much of the operationalization of many of the other
responses. At the international level, law tends to be weaker but
is an area increasing in scope and function. Even when strong
international legal responses do exist and are applied, effectiveness
is highly dependent upon enforcement systems and the nature and
degree of national-level acceptance. Conversely, domestic laws
are usually backed up by strong enforcement systems. In general,
ecosystem-related legislation, whether domestic or international,
has tended to be weaker than economic and social legislation.
With growing recognition of the dangers of environmental deg-
radation and the need to protect ecosystems for intra- and inter-
generational well-being, legal responses would gain strength. All
legal responses, no matter what the scale, usually remain static
without implementation, compliance, and enforcement in re-
spective jurisdictions.

Economic and financial interventions are an effective policy
tool to regulate the use and overuse of ecosystem goods and ser-
vices. These response options are based on the premise that
human beings are driven to maximize their economic welfare.
Thus market mechanisms framed within the context of legal rules
provide powerful incentives for people to moderate their behav-
ior. Manipulating economic and financial factors can powerfully
alter how ecosystems goods and services are valued and traded.
The various types of economic interventions are combined in
many cases to achieve an effective regulatory regime. The effec-
tiveness of the economic intervention mechanism, however, is
moderated by the fact that socioeconomic conditions vary from
soclety to society.

Fundamentally the objective of legal and economic responses
is to change human behavior by changing incentives. But human
behavior can also change according to changing norms and values
driven by cognitive factors. For example, by empowering people
in the political realm, harm to ecosystems because of the corrup-
tion of a few can be mitigated. Women, civil society, local com-
munities, and youth tend to demonstrate a strong aptitude for
ecosystem stewardship because they are more directly dependent
on ecosystem services for sustenance. Through the conferral of
rights, liberties, and responsibilities, and through education and
information dissemination, disesmpowered people gain advantages
so as to protect their ecological patrimony. Participation and in-
clusiveness are important for instilling attitudes of stewardship.

Technological responses allow humans to mitigate their effects
on ecosystems by allowing less dependence on them, by lowering
anthropogenic impact, or by helping to restore degraded ecosys-
tems. Technology, however, carries with it risks that cannot be
fully accounted for in practice. Moreover, the right technology is
often times unavailable in an equitable manner. The risk of side
effects and unintended consequences of technological fixes make
it imperative that proper evaluation and risk assessment be carried
out before resorting to this response.

Knowledge underlies all types of responses. Institutional
change is sometimes necessary in order to adapt to changes in the
social and physical world. Such change is often instructed by new
knowledge. Legal instruments must reflect new knowledge so
that law 1s not illegitimate, leading to non-conformity and revolt.
Knowledge and learning are also important factors in determining
how market conditions change and thereby altering existing rela-
tionships of humans with nature. Knowledge is fundamental to
belief systems, attitudes, values, and norms. Given the role that
knowledge plays in forging cognitive processes, creating knowl-
edge, applying it to concrete problems, and disseminating it are
also important options for policy response.



2.3 Responses by Impact on Drivers

The MA conceptual framework (MA 2003) identifies the numer-
ous and diverse events and processes aftecting ecosystems as driv-
ers. A driver is defined as any natural or human-induced factor
that directly or indirectly causes a change in an ecosystem. These
factors are structured into two broad categories: direct drivers and
indirect drivers. Direct drivers are factors that unequivocally influ-
ence ecosystem processes and therefore can be identified and
measured to differing degrees of accuracy. Direct drivers can be of
anthropogenic or natural origin. In contrast, indirect drivers operate
more diffusely, from a distance, and often by altering one or more
direct drivers. Accordingly, an indirect driver can seldom be iden-
tified through direct observation of the ecosystem; its influence is
established by understanding its effect on a direct driver.

This section assesses the main categories of responses defined
above with respect to their impacts on the direct and indirect
drivers of ecosystems change. The assessment is organized around
two matrices in which response options and drivers represent the
two axes. Each cell contains a pair of entries. The first entry indi-
cates the effectiveness of the response in influencing the driver: to
what extent can the given response be expected to modify the
driver. On a scale of 1 to 5, higher marks indicate the higher
expected effectiveness of the response. It is important to note that
effectiveness in the following discussion is an assessment of the
expectation that the given intervention is capable of bringing
about the desired change in individual and/or social behavior. It
is not to be confused with economic efficiency (cost-effectiveness)
that measures the costs of an intervention. The second part of each
entry shows the proximity of the response option to the targeted
driver: how long is the chain of the cause-eftect mechanisms from
the response to the driver. The smaller the number of transmission
steps in the response process is, the higher the mark assigned to
the response option. The entries denote general assessments that
represent the average performance of interventions across a diver-
sity of ecosystems and social conditions. Ecosystem-specific assess-
ments in chapters in Part II of this volume fluctuate around these
values accordingly; the broad appraisal below provides a useful
background to the more detailed discussions in Part II.

It is important to point out that entries in these tables, espe-
cially those concerning the effectiveness marks, represent esti-
mated average values under “normal” socioeconomic conditions:
rule of law and order, void of war and chronic corruption. Even
under such conditions, the actual effectiveness may well vary
somewhat depending on the prevailing sociocultural circum-
stances. Nevertheless, the tables broadly reflect current thinking
about the possibilities of having an impact on different kinds of
direct and indirect drivers of ecosystems change.

2.3.1 Direct Drivers

The list of direct drivers defined by the MA includes land use and
land cover, species introduction and removal, technology adop-
tion and use, external inputs, harvest and consumption, climate
change, and natural physical and biological drivers. Table 2.1 pre-
sents the estimated effectiveness and the length of the causal chain
of the various legal, economic, social, technological, and cogni-
tive responses in influencing these direct drivers. Natural drivers
are not included in this table because they by definition cannot
be affected by response options.

Land use and land cover as direct drivers of ecosystems change
can be most effectively controlled by domestic regulatory law and
command-and-control interventions. These measures typically
take the form of land zoning and of establishing natural parks or
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nature reserve areas. Empowering communities so that they can
take the responsibility for their own lands can also be an effective
option, especially if this is coupled with arrangements to legiti-
mize traditional knowledge. In some cases, international treaties
(like the CCD and the Ramsar Convention) provide the broader
framework and additional motivation for domestic regulation but
their effectiveness remains relatively low compared to domestic,
national, and local interventions.

International agreements are also part of the response strategies
in preventing species introduction and removal as well as external in-
puts, but domestic arrangements are more powerful in these cases
as well. Domestic regulation and command-and-control type in-
terventions at the national and local levels are most effective legal
and economic responses. Empowerment of communities and the
legitimization of traditional knowledge appear to be especially
promising responses to control species introduction/removal and
external inputs at the local level.

Similar to the cases of the previous two direct drivers, the
adoption and use of specific technologies are most eftectively controlled
through domestic legal, economic, and social responses. Outright
ban of ecologically harmful technologies and promotion of envi-
ronmentally benign technologies by financial and monetary mea-
sures usually work. When empowered to manage their own
resources, communities are also expected to make their techno-
logical choices by considering protection requirements. Interna-
tional trade policies, nevertheless, are likely to have increasing
effects on technology adoption and use in appropriating ecosys-
tems goods and services for international markets.

Harvest and consumption represent a mixed driver category.
While harvest decisions are mostly made locally, part of the
demand for ecosystems products can be triggered by remote con-
sumption preferences. Domestic regulatory law and command-
and-control interventions are conceived to be effective instru-
ments to control harvesting technologies and the amount allowed
to be harvested. Empowered communities are often capable of
harmonizing harvest and protection concerns.

Climate change as a driver of ecosystems change represents a
distinct case. An international legal framework is required to put
the corresponding domestic regulatory mechanisms in place.
Command-and-control as well as incentive-based instruments can
be helpful in the implementation. International trade policies can
usefully complement both international legal and domestic eco-
nomic responses. Incentives for innovation and technological R&D
are considered to be very effective response options, especially over
the long term. In contrast, social responses, especially community-
oriented measures, seem to be less important here.

2.3.2 Indirect Drivers

The MA identifies a broad set of indirect drivers that play a role in
ecosystems changes. The list comprises demographic, economic,
sociopolitical factors, science and technology, as well as values,
culture, and religion. Table 2.2 shows the effectiveness of the re-
sponse options in influencing these drivers and their proximity to
the drivers.

Demographic drivers can mainly be influenced by domestic in-
terventions, primarily by constitutional and regulatory law and
explicit population policies and public education; economic
command-and-control regimes, incentive-based, and financial
measures can also play some role. The influence of international
law on demographic drivers is limited to their implications for
international migration flows (magnitude, direction).

Several response options in each main response category can
effectively influence economic drivers of ecosystems change. Inter-
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Table 2.1.

The Relationship between Response Options and Direct Drivers of Ecosystem Change. The first number indicates the potential

effectiveness of the response options to influence the driver. The second number shows the proximity of the response option to the driver.

Direct Drivers

Land Use, Species Introduction  Technology Adoption Harvest and
Responses Land Cover and Removal and Use External Inputs Consumption  Climate Change
Legal
International treaties 211 3N 2/1 11 11 5/4
International soft law 11 11 11 11 11 3/4
International customary law 11 11 11 11 11 3/4
International agreements 21 21 21 21 21 2/3
outside the environmental
sector
Domestic environmental 5/5 5/5 5/5 5/5 5/5 5/5
regulations
Domestic administrative law 4/4 3/3 3/3 3/3 3/3 3/3
Domestic constitutional law 52 1/2 1/2 1/2 1/2 21
Domestic legislation outside the 3/4 3/4 3/4 3/4 3/4 3/4
environmental sector
Economic
Command-and-control 5/5 5/5 5/5 5/5 5/5 5/5
interventions
Incentive-based 4/5 3/4 5/5 5/5 5/5 4/3
Voluntarism-based 3/5 2/3 2/4 3/3 4/3 2/3
Financial/monetary measures 4/5 3/4 5/5 2/3 3/3 33
International trade policies 4/4 4/4 32 112 4/3 4/4
Social and Behavioral
Population policies 3/3 3/3 212 32 3/3 3/3
Public education and 3/5 3/5 3/5 3/5 3/5 3/5
awareness
Empowering communities 4/5 4/5 4/5 4/5 4/5 3/4
Empowering women 4/5 4/5 4/5 4/5 4/5 3/4
Empowering youth 3/4 3/4 3/4 3/4 3/4 3/4
Civil society protest and 2/5 1/5 1/5 1/5 1/5 1/3
disobedience
Technological
Incentives for innovation and 3/3 212 3/5 212 4/5 5/3
R&D
Cognitive
Legitimization of traditional 3/5 3/5 1/5 1/5 3/5 1/5
knowledge
Knowledge acquisition and 3/5 3/5 3/5 3/5 3/5 3/5
acceptances

national environmental treaties, customary law, and non-environ-
mental agreements influence the ways in which ecosystems goods
and services are harvested, used, and traded beyond national bor-
ders. Domestic environmental regulation and non-environmental
legislation are the key domestic legal instruments to alter eco-
nomic drivers. Obviously, the full arsenal of incentive-based, fi-
nancial and monetary, and command-and-control interventions

can be used rather effectively to induce changes in the economic
drivers of ecosystem change. Some social responses are also avail-
able in the form of public education and awareness, and commu-
nity empowerment.

The sociopolitical drivers are more closely tied to the local and
national social and political conditions, but an increasing number
of international arrangements, especially international customary
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Table 2.2. The Relationship between Response Options and Indirect Drivers of Ecosystem Change. The first number indicates the
potential effectiveness of the response options to influence the driver. The second number shows the proximity of the response option to the

driver. Blank cells mean the response is not applicable to the driver.

Indirect Drivers

Scientific and Cultural and
Response Demographic Economic Sociopolitical Technological Religious
Legal
International treaties 4/4 3/4 2/4
International soft law 1/3 1/4 2/4 3/4 2/4
International customary law 11 5/5 5/5 2/4
International agreements outside the 21 3/4 3/3 2/3 2/2
environmental sector
Domestic environmental regulations 5/5 5/5 5/5 4/4 5/5
Domestic administrative law 2/3 2/3 2/3 2/3 2/3
Domestic constitutional law 4/5 3/4 5/5 5/5
Domestic legislation outside the environmental 5/5 5/5 5/5 4/4 5/5
sector
Economic
Command-and-control interventions 5/5 5/5 4/5 4/5 5/5
Incentive-based 3/5 5/5 4/4 4/4 3/4
Voluntarism-based 2/4 2/4 2/3 4/4 4/5
Financial/monetary measures 3/5 5/5 3/4 4/5 3/4
International trade policies 4/5 4/5 4/5 3/4
Social and Behavioral
Population policies 5/5 1/3
Public education and awareness 4/5 4/5 4/5 4/5 4/5
Empowering communities 3/4 4/4 5/5 3/4 4/5
Empowering women 3/4 4/4 5/5 3/4 4/5
Empowering youth 2/3 33 4/4 2/3 3/4
Civil society protest and disobedience 1/5 1/5 1/5 1/5 1/5
Technological
Incentives for innovation and R&D 4/4 3/3 5/5
Cognitive
Legitimization of traditional knowledge 2/5 2/5 2/5 3/5
Knowledge acquisition and acceptances 2/5 2/5 2/5 2/5 2/5

law, might affect them. Nonetheless, domestic environmental and
non-environmental regulations remain the main instruments to
sway sociopolitical drivers in the legal realm. Not surprisingly, the
social response options are likely to play the key role when such
drivers of ecosystems change need to be addressed with education
and empowerment of communities as the most promising ones.

Scientific and technological drivers appear to be more difficult to
influence. The various economic responses and domestic legal
regulation are the most promising avenues but public education
and awareness raising about the ecological impacts of the technol-
ogies may also be effective responses in some cases.

Possibly the most controversial drivers and also the most dif-
ficult to control are the cultural and religious drivers. Two possible
strategies are apparent from Table 2.2. The first one is blunt pro-
hibition or prescription in the form of domestic constitutional or

regulatory laws or by economic command-and-control interven-
tions. The second avenue is to influence cultural and religious
drivers through public education and awareness raising.

2.3.3 Responses and Drivers: Summary

It is important to recall that the effectiveness marks in Tables 2.1
and 2.2 indicate the prospects for success to achieve a given eco-
logical, technological, or biophysical target. These values say
nothing about the social costs of implementing the given re-
sponse, let alone the economic efficiency (cost effectiveness) of
the response option. These issues are discussed in Chapter 3. The
economic efficiency of any response option crucially depends on
the socioeconomic and institutional context in which, and on the
resource/ecosystem problem to which, it is applied and thus it is
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impossible to assess at the general level of discussion in this chap-
ter. Chapters in Part II of this volume provide more detailed dis-
cussion of the relative merits of applying different response
options to different ecosystems goods and services.

Two clusters of response options emerge as potentially eftec-
tive in altering direct drivers. Considering the effect of indirect
drivers of ecosystems change on direct drivers, it seems to be dif-
ficult to override those effects and use responses other than pre-
scriptive regulatory measures like domestic legal regulation or
command-and-control instruments, although in some cases
incentive-based economic responses may work as well. Land zon-
ing, the prohibition of introducing or removing species, or the
ban of certain technologies or inputs are hard and blunt tools
to achieve clearly defined ecological objectives. The economic
efficiency of such responses can nonetheless be improved by using
incentive-based instruments (like tradable permits) in the imple-
mentation phase.

The second cluster of promising responses to affect direct
drivers can be found in the social domain. Empowering commu-
nities and social groups close to and crucially depending on the
ecosystem or resource base can be effective in mitigating ecosys-
tems problems when communities establish generally accepted
rules of access to, and harvest or use of, ecosystems goods and
services.

Indirect drivers are the ultimate causes of ecosystems problems
but they involve a broad range of demographic, economic, social,
and technological factors. In a globalizing world, there is an in-
creasing influence on indirect drivers from international legal and
economic agreements. Nevertheless, the domestic regulatory re-
sponses and the domestic legislation outside the environment sec-
tor including them stand out as the most effective options. They
are usefully complemented by economic responses, especially
those based on incentives or involving command-and-control
measures.

In the domestic realm, the pattern is rather obvious: economic
responses, especially command-and-control, incentive-based, and
financial and monetary responses dominate the options to affect
economic driving forces. Social responses, primarily empowering
communities, are most effective in influencing sociopolitical as
well as cultural and religious drivers. Incentives for innovation
and research and development are the most direct and most effec-
tive ways to sway scientific and technological drivers but eco-
nomic responses, especially incentive-based ones, are also valuable.

2.4 Responses by Actors

2.4.1 Key Responses Available to the Government
Sector

Governments at all levels, through laws, regulations, and other
policy decisions, are key actors in the protection of ecosystems.
Their actions can be direct or indirect.

Direct actions by governments to protect ecosystems by limit-
ing or prohibiting commercial exploitation are the most easily
understood and analyzed. Protection of land as parks, wilderness
areas, etc., is the most obvious and visible of such actions. Such
protection is often accompanied by efforts to counteract previous
ecosystem degradation. There are also many other approaches,
which, while stopping short of full protection, promote sustain-
able development and use of ecosystems, for example, community-
based natural resource management (Viet et al. 2001).

At both the national and international levels, governments also
act to protect species, habitats, and specific land types with poli-
cies that do not fully protect land. These policies either limit the
types of activities that can occur on the land or promote activities
that will limit or reverse ecological damage. CITES (www.cites
.org) is an example of an international policy to protect species;
the U.S. Endangered Species Act (www.endanagered.fws.gov)
and India’s National Policy and Action Plan on Biodiversity, 2000
(Indian Government 2001) are examples of policies at the national
level. The Convention to Combat Desertification (www.unccd
.int), with its requirement for national, sub-regional, and regional
action plans to limit and reverse the spread of desertification, is an
example of a policy at both the national and international levels,
that is aimed at protecting both habitats and land types. U.S. regu-
lations on the protection of wetlands (Clean Water Act, Section
404; www.epa.gov/owow/wetlands/regs/sec404.html) and the
Central American Forest Convention (Aguilar and Gonzalez
1999) are examples of such policies at national and regional levels.

Many government policies implemented for other reasons af-
fect ecosystems. Some of these policies have negative impacts on
ecosystems, and their removal can be a response option. Examples
of policies that can have a negative impact on ecosystems include:
e building of roads, dams, and other civic infrastructure that di-

rectly destroy habitats or open areas to more intensive settle-

ment;

e agricultural policies, including subsides and unsustainable irri-
gation, that promote the cultivation of marginal land or over-
use of existing farmland; and

e economic development policies that promote urbanization
and strain water supply and other resources.

While these negative outcomes are often considered “‘unin-
tended consequences,” analyzing policies from a sustainable de-
velopment perspective will often warn of potential negative
outcomes. Environmental impact assessments are a useful tool in
conducting the environmental portion of such an analysis.

2.4.2 Key Responses Available to the Private Sector

The private sector, that is, business and industry, is often portrayed
simply as an exploiter of ecosystem goods and services. However,
as a major user of ecosystem goods and services, the private sector
can play an important role in the protection of ecosystems. The
private sector acts at three levels: in partnership with govern-
ments, in partnership with other stakeholders, and on its own.

Partnerships between the private sector and government
occur both formally and informally. An example of a formal ar-
rangement was the partnership between TotalFinaElf and the Bo-
livian National Oil Company, YPFB, to minimize the ecological
impacts of oil exploration in Bolivia’s Madidi National Park
(www.ipieca.org/downloads/biodiversity /sens_envir_case_studies/
TotalFina EIf bolivia.pdf).

Informal partnerships can develop in a number of ways. In
1970, S.C. Johnson began purchasing pyrethrum, a natural insec-
ticide, for use in its products from the Pyrethrum Board of Kenya,
the agency that controls and operates the pyrethrum business in
Kenya. Over the years this relationship grew from a simple supplier—
purchaser interaction into a collaborative effort with a strong
degree of knowledge and technology exchange. Promotion of
pyrethrum cultivation is beneficial to ecosystems in two ways:
pyrethrum requires little fertilizer or pesticide input and it pro-
duces a natural product that can be used to reduce insecticide
usage for other applications (www.wbcsd.org/web/publications/
technology-cooperation2.pdf, pp. 39-46).



Partnerships between the private sector and other stakeholders
can be very effective in encouraging more sustainable use of eco-
systems. This was the case when Bayer CropScience conducted a
pilot program of its integrated crop management program in Bra-
zil. The goals of this program were to use the full range of weed
and pest control techniques to reduce dependence on chemical
agents and lessen potential impacts on ecosystems. Other stakehold-
ers included local government authorities and farmers’ associations
(see www.wbcsd.org/web/publications/technology-cooperation
2.pdf, pp. 9-17). The pilot was successful and was used as a basis
for a larger program in Guatemala.

Finally, private sector companies often act on their own in
undertaking efforts to preserve and enhance the ecosystems in
which they are working. Since environmental law and regulation
is now comprehensive in most parts of the world, these efforts
usually entail going beyond specific legal requirements. Rio Tinto
has done this in Madagascar where it has put in place a team of
Malagasy environmental professionals to carry out research and to
monitor the progress on restoration of a biodiverse area in which
the company is mining ilmenite. The goal is restoration of the
forests and wetlands that are important not only as habitats but for
the economic well-being of the local community (www.wbcsd
.org, see case studies).

2.4.3 Key Responses Available to the Local
Community

The importance of traditional and local managers in stewarding
ecological resources is obvious. They are the actors who have to
implement many government policies and their commitment, or
lack thereof, to these policies can determine their success or fail-
ure. For example, many anti-desertification policies tried in the
Sahel in 1970s and 1980s failed because they did not take local
socioeconomic factors into account (OCEE 1996). Conversely,
the Kikori Integrated Conservation and Development Project, a
partnership between ChevronTexaco and the World Wildlife
Fund in Papua New Guinea, which protected some of the world’s
rarest wildlife and promoted the sustainable development of local
communities, was a success because it involved local communities
in project planning and execution. The World Bank called this
project ““a model for other resource developers operating in eco-
logically sensitive areas” (www.ipieca.org/downloads/biodiversity/
sens_envir_case_studies/ChevTex_PNG.pdt).

The knowledge that traditional and local managers bring as
part of an informed public participation process can be invaluable
in defining the ecological risks and ways of avoiding them.

2.4.4 Key Responses Available to NGOs

Advocacy groups, traditional environmental groups as well as
social justice groups, play an important role in education and
awareness-raising. They are often the first to call attention to the
potential ecological impacts of proposed developments, and often
play an important role in developing detailed information about
the magnitude and extent of potential impacts.

Advocacy groups can play an important role in empowering
local communities and other stakeholders. The benefits of public
participation can be achieved only when the public has sufficient
information about an issue to make an informed decision. For
example, the economic benefits of development are usually well
advertised, but their ecological costs may be hidden. Advocacy
groups can provide information on those ecological costs, allow-
ing local communities and other stakeholders to make informed
choices.
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Advocacy groups also play a critical role in mobilizing stake-
holders at the national and international level. Again, education
and public awareness are the key factors. Successful campaigns to
save baby harp seals and raise the level of concern about endan-
gered species could not have occurred without the international
education and public awareness campaigns undertaken by envi-
ronmental advocacy groups. Advocacy groups also develop and
promote innovative approaches to ecosystem protection, for ex-
ample debt-for-nature swaps which have been promoted by
WWEF and Conservation International (www.fao.org/docrep/
w3247e/w3247¢06.htm).

While advocacy groups often assume an adversarial posture,
they also work in partnership with governments and the private
sector to achieve mutual goals. An example is the partnership be-
tween the government of Bolivia, Fundacion Amigos de la Natu-
raleza, the Nature Conservancy, and three U.S. energy companies
to protect over 60,000 hectares of the Noel Kempff Mercado Na-
tional Park, one of the most biological diverse areas in the world
(http://nature.org/initiatives/ climatechange/work/art4253.html).

Finally, advocacy groups can act on their own to protect eco-
systems. For example, the Nature Conservancy (www.nature.org)
has bought or otherwise protected over 40 million hectares of
threatened ecosystem.

2.4.5 Responses and Actors: Summary

Table 2.3 shows the relationship between responses and actors.
Across the top of the table are the actors that range from govern-
ments to civil society groups. Down the rows are the various
responses, from legal to cognitive responses. There are two num-
bers in each cell; the first number is the availability of the response
to the actor. The numerical range is from one to five; a higher
number indicates that the response is readily available to the actor
while a lower number actor indicates that the response is either
not available or seldom used. The second number in the cell
shows the effectiveness that the actor has in using the correspond-
ing response. A high number shows that the actor could eftec-
tively use the response and a lower number shows that the actor
would have little effective result from using the response.

The tallies indicate some clear patterns of availability and ef-
fectiveness. Governments predominately have the widest range of
responses available to them compared to other actors. Legal re-
sponses are only available to governments though other actors
may be able to challenge legal responses through dispute settle-
ment and judicial action or through influencing law-making ne-
gotiations through education and lobbying. The predominance
that the government has over legal response options results from
its control of the authority to make laws and the economic power
to implement decisions. The effectiveness of these responses may
vary and, though the response may indeed have the potential to
change behavior, the implementation may be subject to socioeco-
nomic factors that result in outcomes that are less than effective.

Social, economic, technological, and cognitive responses are
generally only available to nonstate actors. The private sector
tends to exercise control over financially based responses where it
can create incentives for technological change, such as research
and development, or where it has the financial power to imple-
ment the response. Incentive-based research and development is
an important response for the private sector and one, in which it
exercises considerable control; if used for the development of new
products to protect and conserve ecosystems, it can be an effective
response. Volunteer-based responses also tend to be an effective
response, as business and industry prefer self-regulation and the
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Table 2.3. The Relationship between the Responses and the Actors. The first number in a cell is the availability of the response to the
actor. The second number shows the effectiveness the actor has in using the response. Blank cells mean the response is not applicable to

the actor.

Actors
Response Government Private Sector Local Communities NGOs
Legal
Treaties 5/5
International soft law 2/5
International customary law 3/5
International agreement; legislation outside environment sector 3/5
Domestic environmental regulations 5/5
Domestic administrative law 3/5
Domestic constitutional law 4/5
Domestic legislation outside the environmental sector 4/5
Economic
Command-and-control interventions 5/5
Incentive-based 5/5 5/5 2/3 2/4
Voluntarism-based 3/5 4/5 4/5 4/4
Financial/monetary measures 5/5 5/4 3/3 3/3
International trade policies 4/5
Social and Behavioral
Population policies 5/4 3/4 4/3 3/4
Public education and awareness 5/3 4/5 4/5 4/5
Empowering youth 3/5 4/5 4/5 4/5
Empowering communities 3/5 4/3 5/5 5/5
Empowering women 3/5 4/3 5/5 5/5
Civil society protest and disobedience 1/5 1/5
Technological
Incentives for innovation R&D 5/4 5/5 5/4 5/4
Cognitive
Legitimization of traditional knowledge 512 5/5 5/5
Knowledge acquisition and acceptances 5/3 4/3 32 4/4

flexibility to choose their own response instead of having these
responses imposed by government. Education and awareness rais-
ing can also be effectively used by the private sector, though often
these types of responses are not employed for the betterment of
ecosystems but for marketing and sales.

Local communities and NGOs tend to have at their disposal
social polices that educate, empower, or provide information and
knowledge to change values, perceptions, and attitudes. Civil dis-
obedience and protest may also be readily available to these actors,
but the effectiveness of these responses is normally very low com-
pared to other responses. Local communities and NGOs also play
an important role in the legitimization and use of traditional
knowledge, which is critical for understanding the complex sys-
tematic relationships between humankind and nature—a relation-
ship that is not always understood by modern or scientific
knowledge.

Innovation incentives for research and development are avail-
able to all actors, but in very different aspects. Whereas govern-
ment and the private sector play important roles in providing the

means for innovations, NGOs and local communities can set
agendas either by defining the necessity for new technology and
the need for practical applications of technology or by promoting
greener ecosystem technologies through education, dissemina-
tion, and lobbying.

In discussing the various actors and the key responses available
to them, this section has shown the limitations of responses avail-
able to nonstate actors compared with those available to govern-
mental actors. Nevertheless each actor plays an important role in
implementation and propagation of behavioral and ecosystem
change.

2.5 Response Options by Scale of Operation of
Decision-maker

Ecosystem related problems require policy responses that correlate
to the scale of the problem. In the natural sciences, scale has tradi-



tionally been a prominent issue; but only recently has this issue
come to the fore in discussion of policy responses to environmen-
tal problems. This section examines the different response options
according to their scale and discusses appropriate pairing of the
scale of the environmental problems and responses. Response
options are determined by their jurisdictional reach, or by the
decision-makers’ authority to craft such a response. Thus the sec-
tion examines the scale of various state-sanctioned response op-
tions, as well as the physical and political considerations that affect
them.

2.5.1 Global/Universal Responses

Global responses to ecosystem problems are warranted when
those problems are universal in nature—potentially affecting all
people and ecosystems of the planet. Although there are numer-
ous problems of this nature, there are few truly universal response
options. Customary international law, defined above as, “a gen-
eral practice accepted as law,” is the main response option that is
universal, for customary law is binding on all states, irrespective
of their accession status to a particular treaty. The majority of
global environmental problems, however, are addressed through
multilateral solutions.

2.5.2 Multilateral Agreements

In contrast to customary international law, multilateral treaties are
binding only on those parties that sign and ratify them. Much of
the body of international environmental law has arisen through
multilateral treaty-making. Examples range from the Basel Con-
vention on the Control of Transboundary Movements of Hazard-
ous Wastes and their Disposal to the Convention on International
Trade and Endangered Species of Wild Fauna and Flora.

Climate change, often cited as one of the most complex envi-
ronmental challenges facing society, demonstrates the need for
multilateral response options. The Intergovernmental Panel on
Climate Change noted in its Third Assessment Report that
changes to atmospheric composition will have consequences for
future levels of mean temperature, precipitation, sea level, and
the occurrence of extreme events (IPCC 2001). Because climate
change has the potential to affect all human beings, the policy
response has been to draft multilateral legal instruments. The
UNFCCC and the Kyoto Protocol rely on Hardin’s model of
“mutual coercion, mutually agreed upon,” whereby parties mu-
tually agree to limit their emissions of carbon dioxide. Other mul-
tilateral responses that ascribe to mutual coercion and preserve
open access to resources include the Montreal Protocol, the CBD,
and the Antarctic Treaty.

Most often, multilateral response options are appropriate for
common pool resource problems, when the resource in question
is both rival (one person’s consumption will diminish another
person’s) and non-excludable (under current policy arrangements,
no one can be barred from consuming said resource). Multilateral
responses can include Hardin’s model of mutual coercion, though
the effectiveness may diminish with complex ecosystems or nu-
merous actors. Restricting the transboundary movement of haz-
ardous waste, for example, provides an incentive to reduce the
production of this waste and to ensure its safe disposal, either
within a party’s borders or with the explicit prior informed con-
sent of the recipient party.

However, this model of cooperation under anarchy presents a
number of problems (Oye 1986). The greater the number of
actors involved, the more difficult cooperation becomes. In addi-
tion, lengthy time horizons, as with the issue of climate change,
often provide a disincentive for cooperation. However, actors
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who are forced to negotiate with each other over time, and across
a number of issues, are more likely to cooperate, and less likely to
free-ride.

2.5.3 Plurilateral Agreements

Plurilateral agreements address regional problems, often trans-
boundary in nature. These issues require the participation of those
parties aftected by the problem, but need not involve states be-
yond the area of that ecosystem. For example, the United Nations
Conference on Straddling Fish Stocks and Highly Migratory Fish
Stocks, creates a framework and specific guidelines for regional
and sub-regional management of migratory fish stocks. It builds
upon an existing multilateral treaty, the U.N. Convention on the
Law of the Sea, but adds much stronger incentives for compli-
ance. Vessels found to be in violation may be banned from fishing
the area covered by the regional agreement.

The Regional Seas Programme, run by UNEDP, is another ex-
ample of a set of plurilateral agreements. Of the seventeen separate
bodies of water covered by the various programs, twelve have
corresponding conventions and, in most cases, one or more pro-
tocols. These have been enacted to tailor policy responses to the
environmental characteristics of and threats to each specific body
of water. Each program includes the participation of all nations
surrounding a given sea and takes measures to protect it against
threats, including pollution, overexploitation, invasive species,
and global change.

2.5.4 Bilateral Agreements

Bilateral agreements, like plurilateral agreements, are often estab-
lished to respond to transboundary problems. One of the older
examples is the International Joint Commission, established in
1909 by the United States and Canada to manage shared water
bodies. Years later, in 1972, the two countries created the Great
Lakes Water Quality Agreement, to manage the transboundary
freshwater Great Lakes. This formal bilateral agreement, amended
in 1978 and 1987 to set more stringent goals for ecosystem man-
agement, lay the foundation for an extensive network of actors to
cooperate in joint management efforts (Karkkainen 2004). Similar
bilateral agreements have been established in southern Africa to
create joint water commissions for the management of shared
watercourses; on the whole, these demonstrate a clear political
commitment by the states involved, to create frameworks to facil-
itate joint management of watercourses water projects (Giordano

and Wolf 2003).

2.5.5 National Policies

Though multilateral agreements involve the consensus of a group
of nations, such instruments often fall to the national level for
implementation. For example, the frequent amendments of the
Montreal Protocol kept pressure on parties to phase out chloro-
fluorocarbons and other ozone-depleting substances, which in
turn increased the effectiveness of the agreement. However, na-
tional policies need not always be in response to an international
mandate. They are more often the product of public opinion or
policy priorities of law-makers of that nation. For example,
though the Kyoto Protocol has yet to enter into force, a number
of nations have taken extensive measures to attempt to meet the
negotiated reductions within the timetable of the first commit-
ment period.

2.5.6 State/Province-Level Responses

Similarly, states or provinces can take actions on the basis of a
national mandate or simply implement policies autonomously. In
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the United States, the state of California, for example, has adopted
a number of its own policies to curb greenhouse gas emissions,
despite the fact that the United States has stated that it will not
accede to the Kyoto Protocol. Thus California is not legally re-
quired to take these measures, but rather chooses to do so of its
own accord. Nonetheless, in the past two years, California has
established a greenhouse gas registry, and will require car manu-
facturers to meet certain fleet standards from 2009 onward.

2.5.7 Local Responses

Like state and national response options, local responses to envi-
ronmental problems can be in response to a mandate from a larger
jurisdiction, or can be autonomous, taken to resolve issues specific
to that area. An effort between communities and localities to
jointly manage forest tracts in India is such an example (Sarin
1995); localities responded to a very specific need of residents in
surrounding communities to reap greater benefits from their nat-
ural resource bases. On the local scale, voluntarism-based re-
sponses have emerged to address climate change. Many cities, for
example, have conducted assessments of their greenhouse-gas
emissions and implemented steps to try to reduce them—even in
the absence of federally mandated regulation. To provide suffi-
cient incentive, responsibility to manage these resources was par-
tially devolved to residents themselves.

2.5.8 Challenges and Issues

Response options to ecosystem management problems have a
considerable range—from the largest most complex ecosystems
involving many actors to local or municipal ecosystems involving
relatively few actors. The scale of the intervention varies with the
ecosystem and with drivers of change, both direct and indirect.
The challenge is not only to match the response option to the
scale of the problem and drivers, but also to ensure that those
problems with multiple responses do not conflict with each other.

Table 2.4 presents some of the challenges and issues discussed
in this section; it differs slightly from the preceding tables. Since
the objective of this table is to identify the scales at which re-
sponse options are available, it does not assess proximity of the
response option to its target. The absence of a number indicates
that the response is not available at that scale.

The first section of the table indicates the appropriateness of
specific types of legal responses at different scales. A ““5” denotes
an available response. The table shows that applicable responses
cluster in two areas. Unsurprisingly, international legal responses
are appropriate at the supra-national level—including multilateral,
plurilateral, and bilateral responses. Domestic legal responses, in-
cluding regulatory, administrative, and constitutional responses,
are available at the national and sub-national level.

The section on legal responses, while indicating the available
responses at different scales, does not distinguish among them in
terms of effectiveness; for this reason, they are all assigned the
same effectiveness value of 5. Without specifying the driver of
change, it is difficult to identify the appropriate scale of response.
For example, though a multilateral treaty may be most effective
for a global commons problem such as protection of the world’s
oceans, it would not be an effective response to manage a river
basin shared by two nations. Thus there are nuances to the effec-
tiveness of legal response options not captured by the table.

The second section of the table indicates that economic re-
sponses are available at all scales; the numbers indicate the per-
ceived effectiveness relative to the other economic responses. At
the supra-national level, command-and-control interventions are
likely to be used by the private sector, to standardize practices

throughout large multinational corporations, and possibly, by in-
ternational organizations such as the International Organization
for Standardization.

On the national and sub-national levels, command and con-
trol will likely be a response option most used by governments.
Incentive and voluntarism-based interventions are flexible re-
sponse options available at all levels to a variety of actors. Financial
and monetary measures are likely to be the purview of govern-
ments and the private sector, available to them at all levels of scale.
Finally, international trade policies are available to governments,
only at the supra-national scale.

The third portion of the table illustrates that social policies are
likely to increase in effectiveness as the response approaches the
local level. Since social response options are directed at individu-
als’ beliefs and behaviors, targeted interventions are more likely
to be effective; thus effectiveness of almost all social responses
increases as the scale moves toward the local. Population policies
are one exception to this pattern. Because population policies are
politically sensitive, and often controversial, it follows that such
decisions would be taken at the national level; political compro-
mise in the context of a supra-national response is not likely. Thus
there are no response options available at the supra-national level.

Both technological and cognitive response options are avail-
able at all scales, and may be equally effective at the supra-
national, national, and sub-national levels.

In general, the scale of the response option is determined in
part by the interaction between domestic and international inter-
ests. This two-level game, satisfying the political requirements on
both the national and international levels, can become quite com-
plex with many actors and competing national interests. The re-
sult is a smaller number of acceptable outcomes that satisfy all
players involved (Putnam 1988). Thus the range of response op-
tions acceptable to all parties involved is smaller than it would be
with fewer actors, or fewer pressures from the domestic level.

Another important consideration in scaling response options
is the need for similar or complementary policies elsewhere in the
hierarchy of response options. For example, multilateral agree-
ments must be implemented by national, and sometimes sub-
national policies. If the bureaucratic, political, legal, or economic
infrastructures are insufficiently developed, that nation may not
be capable of carrying out its obligations under the multilateral
agreement. Sub-national responses, such as those on the local or
municipal level, also need support from further up the hierarchy.
For example, many failures of sustainable forestry management by
communities have been attributed to the lack of property rights
in the region or nation (Church 1996; Ruitenbeek 1998). It is
also important to consider the use of multiple types of actors at
different scales, as appropriate, to help surmount these difticulties.
Conversely, sub-national responses may need to be harmonized
with responses at national and supra-national levels. Thus there is
an added challenge of “scaling up” these responses, so that they
do not conflict with (and, at best, are in harmony with) larger-
scale interventions (Ostrom et al. 1999).

2.5.9 Response Options by Scale: Summary

This section has discussed the different scales at which response
options can be implemented, and the appropriateness of these
scales for different types of responses. It has also outlined some of
the challenges involved in determining and implementing re-
sponse options at the appropriate scale. First, in some cases—such
as when responding with legal instruments—knowledge of the
drivers of change may be a necessary prerequisite for evaluating
the relative effectiveness of different response options. Second,
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Table 2.4. Challenges and Issues. Since scale is the focus, this table does not assess proximity of the response option to its target. Blank

cells indicate that the response option is not available at that scale.

Scale
Response Multilateral Plurilateral Bilateral National State/Province Local
Legal
International treaties 5 5 5
International soft law 5 5 5
International customary law 5 5 5
International agreements; legislation outside 5 5 5
environment sector
Domestic environmental regulations 5 5 5
Domestic administrative law 5 5 5
Domestic constitutional law 5 5 5
Domestic legislation outside environmental sector 5 5 5
Economic
Command-and-control interventions 5 5 5 5 5 5
Incentive-based 4 4 4 4 4 4
Voluntarism-based 3 3 3 3 3 3
Financial/monetary measures 4 4 4 4 4 4
International trade policies 4 4 5
Social and Behavioral
Population policies 4 4 4
Public education and awareness 2 2 3 3 3 4
Empowering communities 2 2 3 3 3 4
Empowering women 2 2 3 3 3 4
Empowering youth 1 1 2 2 2 3
Civil society protest and disobedience 2 1 1 3 3 3
Technological
Incentives for innovation and R&D 4 4 4 4 4 4
Cognitive
Legitimization of traditional knowledge 2 2 2 2 2 2
Knowledge acquisition and acceptances 2 2 2 2 2 2

the interaction between political interests at the domestic and in-
ternational levels may help determine the array of responses avail-
able. Third, response options on different scales at a minimum
must not conflict with each other and ideally should be comple-
mentary.

2.6 Synthesis

Considering the immense variety of ecosystems, the problems and
challenges emerging in using their goods and services to improve
human well-being, and the vast diversity of socioeconomic con-
ditions under which they must be managed, it is an almost hope-
less attempt to derive generally valid observations concerning the
most promising responses. Running the double risk of being far
too general yet still being wrong because under special circum-
stances counterexamples could be cited, this section presents some
general patterns concerning the most promising responses avail-
able to the four main actor groups (government, private sector,

NGOs, local communities) to induce changes in the direct and
indirect drivers in response to feared, emerging, or prevailing
problems with ecosystems.

Table 2.5 provides a synthesis of earlier tables in this chapter
by compiling those responses that appear to be most effective in
the hands of given actors to achieve desired changes in a driver of
ecosystem change.

National governments play a central role in devising and im-
plementing responses for several reasons. First, they control the
domestic legal instruments ranging from constitutional to regula-
tory and administrative legislation. Second, they provide the con-
text for other domestic responses. Third, they must utilize
domestic legal instruments to implement most responses. Fourth,
they provide the bridge from the international environmental and
other agreements affecting the use of ecosystems goods and ser-
vices to the national actors targeted by those agreements. National
governments also control most economic responses, of which
incentive-based and command-and-control measures are the most
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Table 2.5. The Most Effective Response Options Available to Four Main Actor Groups to Influence Direct and Indirect Driving Forces

Actors Government Private Sector NGOs Local Community

Direct Drivers

Land use, land cover  command-and-control voluntarism-based education empowerment
regulatory knowledge acquisition and education

Species introduction
and removal

Technology adoption
and use

External inputs

Harvest

Climate change

Indirect Drivers
Demographic

Economic

Sociopolitical

Scientific and
technological

Cultural and religious

incentive-based

command-and-control
regulatory
international treaty

command-and-control
regulatory
incentive-based
financial/monetary
international trade
command-and-control

regulatory

command-and-control
regulatory

international treaty
command-and-control

regulatory

domestic regulations
domestic constitutional law
international trade policies
incentive-based
command-and-control
financial/monetary
international customary law
domestic constitutional law

domestic environmental
regulations

international soft law

domestic environmental
regulations

incentives for innovation and
R&D

public education

domestic constitutional law
domestic regulatory law
public education
command-and-control

voluntarism-base

financial/monetary

incentive-based technology
R&D

incentive-based
voluntarism-based

incentive-based technology
R&D

voluntarism-based

financial/monetary

voluntarism-based

incentives for innovation and
R&D

education
empowerment

acceptance

deducation

knowledge acquisition and
acceptance

voluntarism-based
education

knowledge acquisition and
acceptance

education

knowledge acquisition and
acceptance

education

education

education
empowerment

voluntarism-based

voluntarism-based

education

education

traditional knowledge
education

legitimization of traditional
knowledge

education
empowerment

legitimization of traditional
knowledge

empowerment
education

legitimization of traditional
knowledge

education

empowerment

legitimization of traditional
knowledge

empowerment
voluntary-based
empowerment

empowerment
education

voluntarism-based

empowerment
education

traditional knowledge
empowerment
education

empowerment
traditional knowledge
education




effective ones. Governments initiate national research and tech-
nological development programs and operate the basic education
systems.

Therefore, national-level decision-making has a special role in
several respects. First, even the best-designed local or regional
actions are likely to be ineffective in the absence of proper coordi-
nation (for example, a stringent and enforced protective measure
in one region may simply shift the harmful activity to another
region). Second, the key legislative power is anchored at the na-
tional level (although the distribution between the federal and
state levels varies in federal states). Finally, nation states are the
recognized parties in the increasing number of international ne-
gotiations and agreements (from bilateral to global) concerned
with ecosystem and biodiversity management.

At the other end of the spectrum, local communities are in-
creasingly seen as the most appropriate guardians of their own
ecosystems and resources. The empowerment of communities at
large or special groups like women or youth emerges as a poten-
tially effective response option from our assessment in the preced-
ing sections. Their effectiveness can be further strengthened by
education and information provision on the one hand and by the
legitimization of traditional knowledge on the other.

NGO:s can do a lot to help communities both at the production/
harvest end and at the consumption end of ecosystems use.
NGOs’ contribution depends on an open and participatory proc-
ess, the level of democratization in a country; and political comfort
in engaging in an open dialogue and receptiveness to criticism.
Their most effective response options are education, knowledge
acquisition and acceptance, and encouraging voluntarism-based
actions in the local communities and among consumers. On the
production/harvest side, these activities help resource operators
in making informed choices about land use, the introduction or
removal of species, and the application of technologies. On the
consumer side, it is mostly awareness raising about the implica-
tions of certain consumption patterns. NGOs can also target the
private sector with these instruments.

When the national government gives the proper and clear sig-
nals and provides an operational framework, the private sector can
rely on powerful response options to influence both direct and
indirect drivers. Incentive-based instruments and voluntary mea-
sures can be used to have an effect on land use and land cover
change or the application of external inputs. Financial and mone-
tary instruments as well as incentives for innovation, research, and
development can be used to shape harvesting practices and the
adoption and use of technologies.

Another general pattern emerging from Table 2.5 is that the
greatest potential for responses by NGOs and communities are
related to the direct drivers. Except for climate change, these are
decisions about local and regional resources and they are made
locally. In contrast, the larger-scale responses concerning demo-
graphic, economic, political, and science/technology drivers are
shaped by governments and, to some extent, by the private sector.
The instruments available to NGOs to influence indirect drivers
are fewer and relatively weaker.

Any typology involves some degree of (over)simplification.
The typologies presented in this chapter are no exceptions. But it
is important to point out that none of the response options pre-
sented and discussed here comes in a sterile or stand-alone form.
The tools available to different actors complement each other and
constitute a set of measures the final outcome of which will even-
tually guide the choices and decisions of consumers, the resource
operators, and the intermediaries between them. The internal
consistency of such packages is crucial. Therefore it is necessary to
understand the effect mechanisms and the outcomes the various
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response measures may trigger, especially their potential unin-
tended consequences, whether technological or social nature.
Chapters in Part II explore the responses in detail but it is impor-
tant to keep in mind their interactions.
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Main Messages

Assessment of responses should distinguish between constraints that
render a policy option infeasible and the acceptable consequences or
side effects of a chosen strategy. We are proposing a multistage assess-
ment process, which focuses first on those factors that may either rule out a
particular response or be critical preconditions for its success (binding con-
straints). Responses are then compared across multiple dimensions in order
to identify unintended impacts, focusing on identifying compatibility or conflict
between different policy objectives. The pursuit of a specific objective may
sometimes involve compromising another policy goal. Such considerations,
while important, may be seen by decision-makers as acceptable costs associ-
ated with the implementation of an option (acceptable trade-offs).

Evaluating the relative success of responses requires an assessment of
enabling conditions, binding constraints, and acceptable trade-offs
across a number of domains. These include the political, which encom-
passes the legitimacy of and the political context for the response; institutional,
which refers to the capacity for governance and implementation; economic,
which looks at the availability of resources as well as the aggregate and distri-
butional impacts of policy options; social, which refers to the broad social
environment and preconditions for a response; and ecological, which defines
systemic preconditions and constraints for a response. As many other chapters
of the MA consider the ecological domain in detail, we will, while recognizing
the central importance of ecological considerations, focus on the other four
domains in this chapter.

The assessment of responses needs to recognize trade-offs between ob-
jectives. It is unlikely that all strategies will be able to satisfy diverse and often
competing policy objectives. Resolving the trade-offs between these different
objectives presents a significant challenge to determining appropriate re-
sponses. In some instances, it may be possible to make a “binary” decision:
s0 long as some standard is satisfied, the choice among approaches can be
made on other grounds. In other situations, a gain toward achieving one objec-
tive may need to be weighed against a negative outcome in some other do-
main.

Some responses may constitute “win-win” opportunities. While trade-offs
between objectives are likely to occur, synergies are certainly possible. Some
responses may constitute “win-win” opportunities. Policy-makers ought to re-
main alert for such opportunities and move aggressively to act upon them, but
also remain guarded concerning the prospects of options that may “sound too
good to be true.”

Aggregating response impacts across different dimensions is a subjec-
tive process. Quantitative assessment techniques are not necessarily prefera-
ble to qualitative methods. Aggregating impacts across different dimensions
(political, institutional, economic, social, and ecological) is difficult. Quantifica-
tion may provide a “false” objectivity to what is essentially a subjective proc-
ess. Decision-makers must, in the final analysis, make some assessment of
the “weights” to be assigned to each factor and compare impacts along dimen-
sions that are typically incommensurable.

Assessment methods must be sensitive to a plurality of perspectives.
The assessment of responses needs to be multidimensional, involve inputs
from multiple disciplines, and must attempt to integrate the perspectives of
multiple decision-makers. Techniques that adopt a pluralistic disciplinary per-
spective are particularly pertinent, as they do not privilege any particular view-
point.
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A number of pluralistic decision-making tools and techniques are avail-
able. These tools can be employed at a variety of scales—global, sub-global,
and local. This chapter presents a simple listing of tools that are available, as
well as a preliminary analysis of their most appropriate scale(s) of application.
In particular, a distinction can be made between deliberative tools, which facili-
tate the process of dialogue over responses; information gathering tools, which
are primarily focused on collecting data and opinions; and planning tools, which
are typically employed for the evaluation of potential policy options.

Assessment is a dynamic and adaptive process, which needs to be con-
stantly updated in light of new information, as well as feedback from
the social and ecological systems in which a response is implemented.
Techniques such as adaptive management and adaptive co-management have
been deployed usefully to create flexible and resilient systems of resource
management. The advantage of such approaches is that they are able to deal
with new empirical circumstances while ensuring that responses reflect the
perspectives and interests of a wide variety of stakeholders.

The assessment process is only as good as the overall decision-making
environment within which it is embedded. Trade-offs, choices, and syner-
gies are often hidden or neglected in policy dialogue. Solutions to many intrac-
table problems are likely to be context-specific, and it may not be easy to
achieve consensus among stakeholders about the suitability of specific re-
sponses. A process in which choices and trade-offs are transparent is desir-
able, as it is most likely to allow decision-makers to choose locally appropriate
responses that are congruent with their desired goals.

Because stakeholders will be affected differently, and may have differ-
ences of opinion about the relative desirability of different response strat-
egies, consensus will be difficult. The potential for conflict is particularly
high where there is disagreement among stakeholders over the objectives of
intervention as well as the means to achieve these ends. For instance, while
environmental ministries may prioritize ecosystem integrity, economic minis-
tries may privilege economic growth. Bureaucracies may prefer centralized
authority structures, while grassroots organizations may be more comfortable
with inclusive and participatory approaches. Some of these differences may
be reconcilable, but in other cases it may not be possible to achieve consensus
among stakeholders.

3.1 Introduction

In the MA conceptual framework (MA 2003), responses are de-
fined generically as human actions, including policies, strategies, and
interventions, designed to respond to specific issues, needs, opportunities,
or problems. Responses are seen in the context of perceived needs
or problems. In the specific context of the MA, these needs or
problems relate to the preservation of ecosystems and biodiversity,
the accrual of desired ecosystem services, and the improvement
of human well-being.

This chapter evaluates the human influences on responses that
must be considered by decision-makers in response assessment. In
this instance, we employ the term decision-makers broadly, to
include all individuals who are in a position to promote an eco-
logical response option, at the local, regional, national, or interna-
tional level. There are at least two distinct, but interrelated,
reasons why decision-makers need to evaluate responses. The first
is to improve policy-making by learning from experience. Here,
the decision-maker seeks to understand the reasons for perceived
success and failure, and considers how such conditions can be
replicated for future policy-making that is targeted at enhancing
human well-being and ecosystems.
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The second reason is to understand the impact of any particu-
lar response or set of responses. The need is to identify the link-
ages between the chosen responses and their effects on a wide
range of proximate social, political, economic, and ecological
variables, and ultimately on human well-being and ecosystems.
We include a discussion of methods that may be employed to
assess these variables, in order to maximize the potential success
of responses and minimize the potential unintended eftects that
may arise in relation to response implementation. Evaluating re-
sponses can be a complex and costly endeavor, because of the
need to understand the multidimensional impact of any chosen
strategy, and the multiple actors and interests that may be involved
in the process.

In the past, responses have fallen short of their intended goals
due to, for example, an inadequate estimation of the skills and
resources required for implementation, or a lack of understanding
of the sources of cultural resistance to the behavioral changes re-
quired. Other responses, whether or not they meet intended eco-
logical goals, can have extremely disruptive social consequences,
such as when land tenure allocations are abruptly altered, causing
conflict among pre-existing user groups. This chapter stresses the
importance of trying to understand how social factors can hinder
responses and how responses can lead to unintended social conse-
quences. It proposes the use of evaluation methodologies that
stress the employment of multiple criteria and a plurality of inputs
into the decision-making process. Such methodologies are rele-
vant to the assessment of a variety of responses, but are intended
to be applied in the present context to responses that are targeted
at the flows of services from ecosystems, as well as those that
are implemented in other social sectors that may have indirect
implications for ecosystem services and human well-being.

Understanding the relative success of responses requires an as-
sessment of the enabling conditions and binding constraints that de-
termine which specific objectives can be pursued, because they
either may rule out a particular response or may represent critical
preconditions for its success. Binding constraints are factors that
render a policy option infeasible. These are distinguished from
what we call acceptable trade-offs: unintended impacts associated
with the implementation of a response that may be deemed ac-
ceptable because they are outweighed by benefits of the response.
What is considered a binding constraint, and what is considered
an acceptable trade-off; is in all instances context-specific; the
proposed assessment method is not intended to elicit generaliza-
tions, but intended for use on a case-by-case basis. As a result, we
purposefully avoid establishing a list of specific indicators, as these
are expected to vary according to the specific contexts under con-
sideration. More importantly, what is considered a binding con-
straint, and what is considered an acceptable trade-off, may also
be seen differently by different stakeholders within cases. While
transparent processes that utilize a deliberative democratic format
have been shown to be tremendously successful in eliciting stake-
holder support for a common course of action, deliberation is the
key to decision-makers’ understanding of different perspectives
on any particular response. We recognize that, in some cases, the
differences among perspectives may be so great that a resolution
is not possible.

This chapter proposes a three-stage assessment process that fo-
cuses first on identifying the multiple human impacts associated
with responses, along five domains described further below. In
the first stage of assessment, those impacts that pose binding con-
straints are identified. These factors may explain the failure of a
previous response, or may rule out its adoption in proposed plan-
ning processes, and will require either the selection of an alterna-
tive response or significant investments in creating more favorable

conditions. If the impacts identified do not impose binding con-
straints on a particular response, they may be considered accept-
able trade-offs, which may include both positive synergies and
negative consequences within these domains. In the second stage
of the assessment process, these potential trade-offs, and their ac-
ceptability in relation to the response, are identified. In this step,
responses are compared across multiple dimensions, focusing on
identifying compatibility or conflict between different policy ob-
jectives. Once these two steps are completed, decision-makers are
ready for the third and final stage in the evaluation process, which
entails the selection of preferred responses.

The assessment procedure is designed for use by diverse
decision-makers at multiple spatial and temporal scales: from the
local to the global, for the analysis of previous or current re-
sponses, as well as for the evaluation of the feasibility of proposed
policies or responses to be implemented in the future. Further,
the assessment procedure is intended to be a dynamic process,
whereby new information and systemic feedback creates policy
learning and the evolution of responses in an adaptive manner.

The assessment method is outlined in Figure 3.1. It is impor-
tant to note that although this is a new process for assessment, the
tools and methods that it draws on are based on the existing litera-
ture. Because it is an assessment of what exists, no new techniques/
tools are being developed. In both stages of assessment, binding
constraints and acceptable trade-offs should be evaluated in rela-
tion to five domains:

e the political, encompassing the legitimacy of the response and
the political context in which the response would be imple-
mented;

e the institutional, referring to the capacity for governance and
implementation;

e the economic, referring to the aggregate and distributional con-
sequences of the response for income and wealth, and eco-
nomic conditions, including stability of property rights and
the efficient use of available resources;

e the social, including the broad equity issues associated with a
response; and

e the ecological, including the ecosystemic preconditions and
context within which a response is being considered.

Y
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First and foremost, political context matters. Responses,
whether they are limited to a local region, or are national or inter-
national in scope, have the potential to generate heated political
debate and, in some cases, sufficient opposition to prevent further
progress. On the other hand, the institutional sponsor of a given
response may depend upon relations with other political stake-
holders for resources and support. The following section of this
chapter provides a social-scientific understanding of the political
environment, paying particular attention to the political feasibility
of responses and the potential sources of political opposition.
Even those responses that are politically viable may not be effec-
tive because they may be beyond the capacity of the organizations
that are assigned responsibility for their implementation. Subse-
quent sections discuss: the need to assess the institutional capacity
for implementation at all potential levels of governance, including
the local, provincial, national, and international; the need for eco-
nomic analysis and how different options may perform relative to
a range of economic criteria; and the social implications of re-
sponses, especially the “unintended consequences,” or social ex-
ternalities, that emerge as a result adopting particular policy
choices.

Although these domains are treated as independent for the
purposes of analysis, it is important to recognize their interrela-
tionship in practice. The social context describes a set of broad
parameters within which economic, political, and institutional ac-
tivities function. We know that economic shifts, for example, in-
evitably influence the social, institutional, and political domains,
just as each of these domains exerts influence on all others. More-
over, all human activities take place within an ecological context.
Activities in any of the domains discussed here have direct impli-
cations for ecosystems, which in turn set ultimate boundaries on
the range of human activities that can be sustained. A discussion
of assessment of the ecological domain clearly warrants extensive
treatment unto itself, and is considered in other chapters. Conse-
quently, although we refer to this domain in several tables as a
necessary feature of any response assessment, specific details are
not considered further in this chapter.

The final section of Chapter 3 outlines in greater detail our
evaluative method, which emphasizes that, in any particular policy
environment, an effective assessment of responses should be mul-
tidimensional, involve inputs from multiple disciplines, and at-
tempt to integrate the perspectives of multiple decision-makers.
In such a pluralistic environment, it is possible that difficult trade-
offs and choices between alternatives will dominate decision-
making, although there may be opportunities for synergy. The
suggested methods are intended to make these trade-offs, choices,
and synergies explicit, since they are often hidden or neglected in
policy dialogue. Difficult choices are often involved in decision-
making, and it is usually not possible for strategies to achieve all
desirable policy objectives. Solutions to these often-intractable
problems are likely to be context-specific, and it may not be easy
to achieve consensus among stakeholders about the suitability of
specific responses. However, it is desirable to follow a process in which
these choices and trade-offs are made transparent, to enable decision-
makers to choose responses that are appropriate to the context and congru-
ent with their desired goals.

3.2 Political Factors

Since responses are understood here as conscious efforts to change
existing social structures or behavior, it is important to consider
the political environment in which such changes are to be imple-
mented. Responses may be difficult to introduce if the political
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conditions are unfavorable. Decision-makers need to assess the
feasibility of responses based on the political environment in
which these options are to be implemented. The political envi-
ronment is defined by the actors and interests who have a stake in
the response and by the political structures within which their
strategies are pursued, including the process by which issues com-
mand attention and become part of a policy agenda. If the exter-
nal political environment is assessed to be favorable, it may be
possible to introduce a desired response; alternatively, it may be
necessary to invest resources in political activities that would cre-
ate a more conducive climate for implementation, or to alter the
response so that it is more appropriate for a given political climate.
Assessment of the political domain thus involves the identification
of stakeholders, an evaluation of the relative power of each to
influence ecological responses, and a characterization of the polit-
ical structures involved.

3.2.1 Stakeholders

The first step in assessing the political feasibility of a given re-
sponse involves the identification of those individuals and groups
who are likely to be actively involved in, or may be affected by,
either the formulation or implementation of a given response.
These stakeholders include, but are not limited to, political actors,
interest groups, social movements, implementing groups, political
activists, power-brokers, and consumers. It is necessary to look at
the specific roles that different stakeholders play in the political
processes surrounding ecological response strategies. It is also im-
portant to recognize that the implementation of some responses
involves multiple scales of decision-making. Building a dam to
protect a flood plain in a rural area in a developing country, for
example, might involve stakeholders at the local level of the vil-
lage that is located in the flood plain, as well as the international
financial organization that will fund the project.

Understanding the stakeholder community requires going be-
yond simply identifying potential stakeholders and their interests,
to include an assessment of the relative power of each. When
considering responses, it is necessary to identify the key stake-
holders who are relevant to the strategies under consideration,
and their potential for political mobilization. In general, stake-
holders include those who already have the political influence to
affect the ecological response and are motivated to employ it;
those who wish to affect the ecological response and are actively
seeking to acquire the political influence to do so; and those who
are affected by the ecological response but are not actively seek-
ing, or cannot reasonably be expected to acquire, policy influ-
ence.

Measuring power can be a complex task, due to the elusive
nature of its exercise. In the past, many political scientists simply
evaluated the relative ability of organizations to have their inter-
ests addressed in the political arena; clearly those whose agenda
received the greatest level of support from policy-makers and
other elected officials have the most power. Reliance on observa-
tions of such visible expressions of power, however, leaves many
groups at the lower end of the power spectrum unidentified.
Many individuals, despite the existence of grievances, simply do
not participate, because they do not believe their efforts will pay
off. Other groups have become so disempowered that they inter-
nalize the existing power structure and come to accept their lack
of power as justified. This “third dimension of power” (Lukes
1974) often expresses the condition of oppressed groups. In many
instances, the lack of power of these groups can itself pose a hin-
drance to ecological responses, as their participation may be nec-
essary for implementation.
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The most effective means to assess the relative power of stake-
holders is through identification of their concerns and interests,
and an evaluation of the respective success of each stakeholder in
their efforts to pursue their concerns in the political arena, while
paying particular attention to groups outside the political arena
whose interests are clearly not being addressed. Further, it needs
to be kept in mind that “‘stakes” are continually being renegoti-
ated and redefined, so that this process is inherently dynamic.

In addition to stakeholders in civil society, the state is central
to an understanding of the political environment within which
responses are considered. Not only is the state itself a stakeholder,
the structure of the nation-state (discussed further) defines rela-
tions between state and society by, for example, defining the level
of tolerance and legal parameters of organized protest, and the
specific steps involved in policy formulation. As such, the specific
structure of a given nation-state has tremendous influence over
which stakeholders are accorded influence, as well as the extent
of, and the nature of, their influence. Nation-states are far from
uniform. They not only vary in structure and function across the
globe, but a given nation-state should also not be treated as a
singular social actor. A state is a combination of actors and institu-
tions, encompassing manifold activities that include everything
from political fundraisers, legislative committee hearings, and
consultative meetings, to policy implementation on the ground
(Laumann and Knoke 1987, p. 381; Chubb 1983). Ecological re-
sponses include state involvement with civil society at multiple
scales—local, sub-global, and global—which makes the relation-
ship among organized interests and the state in its multiple forms
all the more complex.

In other words, responses—which in many cases take the form
of political decisions—are the product of the interrelations of
multiple stakeholders and state institutions (Fisher 2004). These
stakeholders, however, are not only working to affect the state,
they are also influenced by the state themselves (Chubb 1983; see
also Austen-Smith and Wright 1994).

3.2.2 Political Structures

Just as the list of stakeholders may vary in different geographical
contexts, at different scales, and according to the specific political
issues in question, the political structures that define stakeholder
relations with the state, and establish the process within which
policy-making occurs, will also vary. In some countries, it may be
acceptable practice for citizens to hold rallies and demonstrations,
or to litigate against the government, while in other countries it
is not. Other forms of political activity used by stakeholders may
include support of legislative candidates, distribution (and receipt)
of informational material designed to sway public opinion, lobby-
ing, testifying at public hearings, signing petitions, writing letters
to legislators, or serving on citizen advisory panels. In short, these
opportunity structures determine the distribution of power in a
social system, and are defined by: cultural/traditional institutions;
behavioral norms; legal/constitutional mandates; formal political
structures that determine the “rules of political engagement”; and
the influence of international regimes.

Political scientists and sociologists often distinguish among
several stages in the policy-making process, but emphasize the
importance of the first two (which can overlap in practice)—
agenda setting and policy formulation. Of all the possible issues of
concern among members of a social system, only a small number
ever make it to the political agenda and become the focus of
policy-making—a process heavily influenced by organizations ca-
pable of dominating the discourse and the selection and portrayals
of political issues in the media. One of the more notable trends in

environmental and ecological governance in recent years has been
the tremendous growth in complexity, both of environmental
concerns and of the political environment within which agenda-
setting takes place. Many ecological concerns fail to receive ade-
quate attention, simply because the immediate costs and latent
benefits of many response options render them unattractive to
elected officials in representative democratic systems, whose pri-
mary concern may be re-election within a short time horizon.

In past decades, governmental policy-makers have worked
within a closed network of legislators, regulators, and, in some
cases, relevant industry representatives, described as the “iron tri-
angle” of regulation (Wilson 1980). Today, this iron triangle re-
mains in place in regard to certain policy issues and in some
regions. While industry organizations still tend to dominate in
many contexts, agenda-setting in environmental and natural re-
source domains is coming under increasing scrutiny as groups in
civil society, including environmental organizations, community-
level justice organizations, the media, and scientific institutions,
vie for influence. Not only have more social actors entered into
political discussions, even the scale of environmental policy-
making has expanded. Many environmental policies play out on
the international stage at the same time that they are being negoti-
ated internally within countries (Putnam 1988; Evans et al. 1993;
De Sombre 2000).

Although each country is unique in its response, when poli-
cies are going through an international process, each country’s
response involves interaction with decision-makers within the in-
ternational arena (for a full discussion, see Fisher 2004). At least in
those democratic countries in which civil society is sufficiently
strong, and the nation-state is sufficiently concerned about its
own legitimacy, growing environmental awareness and activism
can sometimes impinge upon this closed network of regulators
and regulated, often eliciting defensive responses from both. (See
Box 3.1.) In fact, there is increasing evidence that international
environmental pressures can lead nation-states to build environ-
mental capacity, regardless of the level of development in those
countries (for example, Frank et al. 2000).

Interest groups in civil society that advocate for ecological re-
sponses include a variety of local, national, and international
groups. The nature of many ecological concerns, however, often
renders political support elusive. Such cases are frequently charac-
terized by a small set of organized, concentrated economic inter-
ests opposed to particular ecological protective measures pitted
against a very large, disorganized group of supporters (Olson
1965). This situation is especially true of ecological concerns that

BOX 3.1
Political Bargaining over Ecological Responses:
“Job Blackmail”

One defensive response that has been employed by many resource-
based companies has been termed “job blackmail” (Kazis and Gross-
man 1991): as resource-based industries face criticism from environ-
mental groups, companies often emphasize the extent to which
environmental protection measures have resulted in the loss of jobs.
Although such tactics serve to forge an alliance between industry and
the local communities from which their labor pool is drawn, others
have claimed that job losses are more likely due to the rapid capital
intensification of many resource-based industrial processes, and these
tactics have only served to place blame on environmentalists, thereby
shielding companies from criticism and labor unrest.




are cognitively ambiguous, are not perceived by politically salient
actors as directly associated with livelihood, and are not captured
readily by the more dominant conduits of such information.

Biodiversity and related “ecosystem services” are often very
broad, and in some instances global, public goods. Seppanen and
Valiverronen (2000) found that the destruction of biodiversity is
an issue that has been difficult to popularize in industrial countries
because it lacks a distinctive visual symbol that could encompass
the concept. However, where destruction of biodiversity is linked
with more immediate livelihood concerns (especially in develop-
ing countries), these issues enter the public agenda very rapidly,
depending upon the political power of vulnerable communities
and their supporters. A case in point is dam building in the Nar-
mada valley in India, where the issues of displacement and ecolog-
ical destruction came together to create a powerful movement
against the dam (Roy 1999).

Perhaps the most important issue that determines the potential
for ecological concerns to be placed on the political agenda and
the subsequent formulation of policy is the power of the advocacy
groups relative to other groups within government, industry, and
civil society. As the highest national authority, the state ultimately
must take action in the majority of ecological responses. Civil
soclety organizations attempting to promote a response must in
most circumstances convince the relevant state actors of the need
for such a response. Ecological responses may also be introduced
by the state itself. In both instances, given that ecological re-
sponses inevitably represent costs to other sectors of industry and/
or civil society, the tendency for a state institution to promote this
set of interests can be indexed by its autonomy. Autonomy is de-
fined as the ability to determine a policy agenda despite external
influence. The state may be completely autonomous if opponents
of a proposed policy do not have sufficient strength (either in
terms of numbers or political clout) to influence the regime. On
the other hand, when groups opposed to a proposed response
strategy have the power to threaten the regime, the state has no
autonomy at all. In most instances, however, the autonomy of
the state lies somewhere between these two extremes (Nordlinger
1981; Dombhoft 1996). Where a nation-state is placed between
such extremes is contingent upon its historical and cultural condi-
tions, as well as the circumstances of a particular response. In the
face of very strong opposition, a state institution may need to
consider suitable compensation to “buy oft” the opposition, or it
may need to compromise on the proposed policy.

3.3 Institutional Factors: Capacity for Governance

While a large portion of research on policy effectiveness is focused
on the relative power of stakeholders, capacity defines another es-
sential element of governance that should not be taken for
granted. History is replete with instances of powerful organiza-
tions falling short of their objectives due to a lack of capacity,
most notably in the international arena. Governance is the sum of
the many ways in which individuals and institutions, public and
private, manage issues (Commission on Global Governance
1995). Implicit to this definition is the recognition that effective
governance depends not on how any one institution performs or
how any one set of actors interacts, but on how they perform and
interact as a whole. With regard to ecological concerns, gover-
nance comprises a whole network of actors, involves a whole
range of functions, and is underpinned by certain implicit or ex-
plicit principles, norms, rules, and decision-making procedures
(Krasner 1983). It is important to note that local communities are
important “institutions’ to be included in any assessment, since
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they are implicated in the local implementation of ecological re-
sponses in most cases.

Capacity to govern can be defined as the ability of these insti-
tutions to execute responses effectively. If there is a high capacity
for governance, a response has a better chance of being effective.
The degree of effectiveness also depends on factors external to
the institution. However, for an institution that lacks the skills,
information, and resources necessary for the implementation of a
response, outcomes are likely to be disappointing, regardless of
the degree of support and enthusiasm expressed. Capacity for
governance cannot be viewed as an artifact frozen in time and
space, but as a process that changes over time. Institutional actors
can learn, make compromises and change, and forge new rela-
tionships that can open the doors to additional skills and resources.
For responses to be effective, they must be robust enough to adapt
to these shifts. (See Box 3.2.)

In short, an assessment of the institutional domain entails an
evaluation of the skills and resources possessed by the institutions
that will bear responsibility for the implementation of a proposed
response, relative to the skills and resources that would be re-
quired to implement that response. A gap between what is avail-
able and what is required may become a binding constraint and
necessitate adjusting the proposed response in light of capacity
limitations. Alternatively, the constraint may be overcome
through a sustained effort in institutional capacity-building. As
responses vary across manifold scales, the capacity to execute re-
sponses will depend on the institutions that operate at these scales:
international (including regional and sub-regional); national (in-
cluding provincial or state levels); and local (encompassing both
urban and rural contexts) levels.

3.3.1 International Level

The spatial scale of several ecological concerns demands a re-
sponse at the international level. Although efforts at international
governance have multiplied exponentially in the past sixty years,
international responses are enormously difficult to achieve, largely
because the current international system of governance lacks the
degree of stability and order that characterizes systems of gover-
nance at national and sub-national levels. The international sys-
tem is characterized by the struggle for power between states,
with a small number of states dominating this struggle (Strange
1983). The influence of certain non-state actors, such as financial

BOX 3.2
Institutional Resilience: The Ability to Adapt

Early international treaties, as well as many domestic policies, were
not designed to take on new commitments, nor were they easily
amended. As a result, many became stagnant and irrelevant to govern-
ments, and/or lost their effectiveness. Modern treaty-making, however,
has incorporated a more adaptive approach, recognizing, for instance,
that commitments by governments may strengthen when issues be-
come better understood or when shifts in public opinion encourage
governments to take action. Modern treaties contain various mecha-
nisms that allow their parties to adapt or learn, or shift with societal
norms and values. These include mechanisms such as framework and
protocol approaches, learing systems such as education clauses, sci-
ence and technology mechanisms that review progress in knowledge
and advancement on the issue area (Chambers 2003a). Several recent
domestic policy efforts have attempted to incorporate such an adaptive
approach.
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institutions and some nongovernmental organizations, has been
increasing dramatically in recent years as well. Various institutions,
both formal and informal, are designed to mitigate the influence
of these dominant actors, including the formally recognized prin-
ciple of sovereignty, numerous customary rules, and international
treaties, as well as international governmental organizations such
as the United Nations. These systems of international governance
are often referred to as regimes, which serve as the frameworks
through which international actors mediate their behaviors and
play out their roles. These actors include states, sub-state actors,
epistemic communities, business/industry, and civil society (for a
full discussion of the limitations many actors face when trying to
participate in international regimes, see Fisher and Green 2004).

While regimes can mediate actors’ behaviors, the nature of
the inter-state system renders these regimes only partially effective
in determining outcomes and regulating the behavior of states and
other actors. Several other factors come into play when determin-
ing the capacity of governance systems, including compliance; in-
stitutional legitimacy; implementation mechanisms; horizontal
and vertical interlinkages between institutions; access to financial
resources; and institutional adaptability.

Compliance describes the degree to which states follow formal
rules and obligations dictated by international law. Though some
international law is self-executing, requiring no ratifying legisla-
tion, most rules require implementation at the domestic level and
thus national policy measures to ensure compliance. Such mea-
sures may include financial incentives, legislation, directives, pro-
cedures, or sanctions (Brown-Weiss and Jacobson 1998). In
straightforward legal obligations, such as submitting progress re-
ports, assessing compliance can be relatively easy. In other cases,
however, evidence of compliance can be elusive, and the ability
to apply sanctions at the international level can be problematic.
Assessing the potential for and/or evidence of compliance is an essential
first step in evaluating effectiveness of responses at the international level.
(See Box 3.3.)

Another important aspect of governance is legitimacy. A num-
ber of attributes contribute to the perceived legitimacy of interna-
tional governance regimes. These include the clarity of the rules,
their “symbolic validation” (the states or entities responsible for
creating the rules), their coherence (the interpretation of a rule
according to some form of consistency) (Brown-Weiss and Jacob-
son 1998, p. 136), and their adherence to the existing hierarchy
of rules. At the top of the hierarchy is the rule of recognition,
which grants each country its sovereignty (Brown-Weiss and
Jacobson 1998), and beneath these are ““secondary rules” that
guide making of constitutions, bills of rights, etc. Accordingly, if
an international law is in adherence with these secondary rules

BOX 3.3
Determinants of Compliance

Compliance may depend on an array of factors that vary from case to
case, such as the intrusiveness of the activity; the characteristics of
the accord; the negotiating environment; the actors involved; and the
depth of the accord, which includes its obligations (binding or hortatory)
as well as its precision (Brown-Weiss and Jacobson 1998). Consider-
ation must also be given to the mechanisms for implementation, treat-
ment of non-parties, the existence of free-riders, other countries’
approaches to compliance, and the role of international organizations
and the media. The “social, cultural, political and economic” conditions
and how they influence compliance with the accord are also important
considerations (Brown-Weiss and Jacobson 1998, p.7).

then there is additional incentive for state compliance (Brown-
Weiss and Jacobson 1998, p. 187). Actors are more likely to com-
ply with international laws when they perceive those laws, and/
or the institutions sponsoring them, to be legitimate (Franck
1990); hence legitimacy is an important component of any re-
sponse assessment.

Although compliance is necessary, it is not sufficient to ensure
response effectiveness. A particular international response strategy
may fail regardless of the extent to which states are in compliance
with international obligations. For example, experts agree that the
5.2% reduction of greenhouse gases called for in the Kyoto Proto-
col will not be enough to stave off climate change, and should
only be viewed as a first step. It is also possible that a treaty may
unintentionally create incentives to switch to other technologies
that also have the potential to damage to the environment, such
as increasing the use of nuclear power to reduce air pollutants
associated with the burning of hydrocarbon fuels. The extent to
which the proposed implementation mechanism is appropriate to the
stated goals of the response is a key variable that must be assessed
to determine whether adequate changes will occur in the behav-
ior of the target group (Raustiala 2000). (See Box 3.4.)

Effective international governance also depends upon the na-
ture of the interlinkages between international institutions, as several
institutions must inevitably become involved in response formu-
lation and implementation to ensure eftectiveness. Unfortunately,
international governance regimes are not conducive to the devel-
opment of coordinated or synergistic approaches to collective en-
vironmental problem solving. The complexities of the issues
involved, as well as the political nature of policy-making, mean
that international responses are often negotiated in relative isola-
tion. Negotiations are often carried out by specialized ministries
or functional organizations in forums that are completely de-
tached from the negotiating arena of other international agree-
ments (Chambers 2003b). Even in this isolated context, the
consensus building process that is necessary for effective multilat-
eralism is difficult, but with the added burden of accounting for
the multiple interrelations across policy domains—such as bio-
diversity protection and agriculture, for example—eftective in-

BOX 3.4
Assessing Implementation

To measure the effectiveness of implementation, most studies have
looked at the implementation process both from the international and
domestic levels and from the perspective of the state and civil society.
These studies generally examine the use of international institutions to
review implementation and the ways in which problems are resolved.
The focus here is the “systems of implementation review” (Victor et al.
1998). This approach looks not only at the legal requirements set out
in the agreements, but also at the participation of actors and the
system-wide operating environment of the commitment—even in cases
where formal procedures do not exist. Some scholars have, however,
found that a focus on the establishment or diffusion of institutional
forms of environmental protection may actually have little to say about
the extent to which such measures or forms “have, or are likely to
have, any definite connections with actual environmental protection
outcomes” (Buttel 2000; see also Fisher and Freudenburg 2005). Sev-
eral factors influence the effectiveness of implementation of interna-
tional commitments at the national level; these may include the nature
of the problem, configurations of power, institutions, nature of the com-
mitment, linkages with other issues and objectives, exogenous factors,
and public concern.




ternational governance is more often than not an elusive goal.
Regardless of the difficulties associated with accounting for these
interrelations, ignoring them has created global environmental in-
stitutions that are ineffective because they attempt to deal with
extremely complex, interrelated systems—ecosystems—in piece-
meal ways (Chambers 2003b). Therefore, instilling stronger
mechanisms that facilitate interlinkages as well as intra-linkages
between and across regimes, at the vertical level (ranging from
global to local) and at the horizontal level (between regimes at the
same level), is one means of improving response effectiveness (for
example, Young 1999).

Adequate financing is, without question, one of the key factors
for improving the capacity for governance. Financial resources are
important for supporting an adequate implementation infrastruc-
ture, and for addressing the environmental problem itself. Financ-
ing is also important to ensure ratification and compliance on the
part of developing countries, as in many instances these countries
do not have the resources to meet the obligations. Not only the
level of financing, but the institutional skills that are necessary to
secure financing, as well as the efficiency of distribution of fi-
nances, are all important factors in determining the effectiveness
of international responses.

3.3.2 Domestic (National) Level

At the national level, good governance is defined as the manner
in which power is exercised in the management of a country’s
economic and social resources for development (World Bank
1992). Many determinants of the capacity for governance dis-
cussed above are equally relevant at the national level, including
institutional legitimacy, implementation mechanisms, inter- and
intra-linkages throughout the federal and state-provincial gover-
nance apparatus, and financial resources. Several additional issues
have been highlighted as determinants of the domestic capacity
for governance, including the largely administrative elements nec-
essary to implement structural change, as well as political commit-
ment (Leftwich 1994). In particular, effective ecological responses
demand the following administrative features: a pluralist polity, in
which multiple interests and ideologies can be represented (usu-
ally, but not always, through multi-party democratic systems); a
clear separation between executive, legislative, and judicial func-
tions that ensures the accountability and transparency of the deci-
sion process; and adherence to the rule of law. Furthermore, a
committed and efficient public sector is needed that has the ca-
pacity to manage reform processes (World Bank 1992; see also
Cardoso 2003). Countries lacking one or more of these features
generally either are more resistant to the adoption of certain eco-
logical policies and/or exhibit difficulties in their implementation.

In addition to administrative structure, a state’s ability to de-
liver good governance is a function either of its political commit-
ment or of the extent to which it has rationalized environmental
concerns into its set of primary goals (Frickel and Davidson 2004).
Although administrative structure can be assessed by focusing on
the institutions of the state themselves, most decisions regarding
ecological response options involve the interrelations among mul-
tiple social actors. Therefore, understanding political commitment
is more complex, entailing an assessment of the state’s relationship
with society (for example, Habermas 1975). Particularly when ad-
dressing contemporary environmental concerns, a state institution
may be dependent upon the expertise and resources available
among groups in civil society for effective policy development, a
condition known as “Embedded Autonomy’ (Evans 1995).
When addressing the reauthorization of the Clean Air Act in the
United States, for example, the national government recognized
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that a cap-and-trade system that allowed companies to determine
their own emissions policies would be most effective.

Organized nonstate actors that function at the peripheries of
bureaucratic state systems can be particularly important sources of
capacity (or hindrance) to the pursuit of ecological policies (for
example, Adger et al. 2003). These may include, for example,
the relationships among local economic interests and local tenure
holders and regional regulatory offices (Davidson 2001). Assess-
ment of nation-state capacity to implement ecological responses
must include an evaluation of the ability of state institutions to
forge facilitative relations with organizations in society that can
bring additional resources to bear, while avoiding those relations
that pose a hindrance (such as with interests opposed to ecological
reform).

3.3.3 Local Level

While there has been extensive work that illustrates the success of
community-based efforts in managing and implementing ecologi-
cal responses, many scholars acknowledge that communities are
not simply homogenous groups that work harmoniously to pro-
mote group objectives. Communities are more accurately seen as
complex and dynamic institutions that are often characterized by
internal differences and processes (Leach et al. 1999; Agrawal and
Gibson 1999). In short, the debate over the effectiveness of com-
munity management has come full circle: from early pessimism
about community action as exemplified in the work of Hardin
(1968), to a relatively uncritical, and arguably idealistic, view of
community-based conservation initiatives through the 1990s
(Western and Wright 1994), to a contemporary recognition that
community-based management regimes may be appropriate in
some circumstances, but not in others (Agrawal 2001).

Scholars have highlighted several conditions upon which the
ability of decentralized, locally embedded organizations to man-
age ecological responses is contingent, based on both field experi-
ences and theoretical development (for example, Wade 1988;
Ostrom 1990; Baland and Platteau 1996; Agrawal 2001). The
con