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Assessing Responses

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 assessment process, which focuses first on those factors that may either rule out a
particular response or be critical preconditions for its success (binding constraints). 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 associated 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 encompasses 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 distributional 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 objectives. 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 responses. In some instances, it may be possible to make a ‘‘binary’’ decision:
so long as some standard is satisfied, the choice among approaches can be
made on other grounds. In other situations, a gain toward achieving one objective may need to be weighed against a negative outcome in some other domain.
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 remain 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 subjective process. Quantitative assessment techniques are not necessarily preferable to qualitative methods. Aggregating impacts across different dimensions
(political, institutional, economic, social, and ecological) is difficult. Quantification may provide a ‘‘false’’ objectivity to what is essentially a subjective process. Decision-makers must, in the final analysis, make some assessment of
the ‘‘weights’’ to be assigned to each factor and compare impacts along dimensions 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 perspective are particularly pertinent, as they do not privilege any particular viewpoint.
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A number of pluralistic decision-making tools and techniques are available. 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 facilitate 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 constantly 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 synergies are often hidden or neglected in policy dialogue. Solutions to many 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. A process in which choices and trade-offs are transparent is desirable, 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 differences of opinion about the relative desirability of different response strategies, 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 ministries 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 defined 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 ecological response option, at the local, regional, national, or international 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 particular response or set of responses. The need is to identify the linkages 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 effects that
may arise in relation to response implementation. Evaluating responses 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 required. Other responses, whether or not they meet intended ecological 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 consequences. 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 relevant 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 assessment of the enabling conditions and binding constraints that determine 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 acceptable 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 generalizations, 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 consideration. More importantly, what is considered a binding constraint, 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 stakeholder 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 focuses 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 constraints are identified. These factors may explain the failure of a
previous response, or may rule out its adoption in proposed planning processes, and will require either the selection of an alternative response or significant investments in creating more favorable

conditions. If the impacts identified do not impose binding constraints on a particular response, they may be considered acceptable 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 acceptability 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 objectives. 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 responses, 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 important to note that although this is a new process for assessment, the
tools and methods that it draws on are based on the existing literature. 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 relation to five domains:
• the political, encompassing the legitimacy of the response and
the political context in which the response would be implemented;
• the institutional, referring to the capacity for governance and
implementation;
• the economic, referring to the aggregate and distributional consequences of the response for income and wealth, and economic conditions, including stability of property rights and
the efficient use of available resources;
• the social, including the broad equity issues associated with a
response; and
• the ecological, including the ecosystemic preconditions and
context within which a response is being considered.

Figure 3.1. The Assessment Method

Assessing Responses
First and foremost, political context matters. Responses,
whether they are limited to a local region, or are national or international 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 stakeholders 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 effective because they may be beyond the capacity of the organizations
that are assigned responsibility for their implementation. Subsequent 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 economic analysis and how different options may perform relative to
a range of economic criteria; and the social implications of responses, especially the ‘‘unintended consequences,’’ or social externalities, 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 interrelationship in practice. The social context describes a set of broad
parameters within which economic, political, and institutional activities function. We know that economic shifts, for example, inevitably influence the social, institutional, and political domains,
just as each of these domains exerts influence on all others. Moreover, all human activities take place within an ecological context.
Activities in any of the domains discussed here have direct implications 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. Consequently, 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 multidimensional, involve inputs from multiple disciplines, and attempt to integrate the perspectives of multiple decision-makers.
In such a pluralistic environment, it is possible that difficult tradeoffs and choices between alternatives will dominate decisionmaking, 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 decisionmaking, 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 decisionmakers to choose responses that are appropriate to the context and congruent 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 implemented. 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 environment 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 command attention and become part of a policy agenda. If the external 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 create 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 political structures involved.

3.2.1 Stakeholders
The first step in assessing the political feasibility of a given response 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 important 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 village 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 beyond 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 stakeholders who are relevant to the strategies under consideration,
and their potential for political mobilization. In general, stakeholders 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 seeking, or cannot reasonably be expected to acquire, policy influence.
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 interests 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 observations 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 internalize 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 hindrance to ecological responses, as their participation may be necessary for implementation.
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The most effective means to assess the relative power of stakeholders 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 renegotiated 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 relations 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 institutions, 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 responses include state involvement with civil society at multiple
scales—local, sub-global, and global—which makes the relationship 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, lobbying, 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 capable 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 agendasetting takes place. Many ecological concerns fail to receive adequate attention, simply because the immediate costs and latent
benefits of many response options render them unattractive to
elected officials in representative democratic systems, whose primary 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 triangle’’ of regulation (Wilson 1980). Today, this iron triangle remains 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 resource domains is coming under increasing scrutiny as groups in
civil society, including environmental organizations, communitylevel 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 policymaking has expanded. Many environmental policies play out on
the international stage at the same time that they are being negotiated internally within countries (Putnam 1988; Evans et al. 1993;
De Sombre 2000).
Although each country is unique in its response, when policies are going through an international process, each country’s
response involves interaction with decision-makers within the international 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 environmental 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 responses 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 characterized by a small set of organized, concentrated economic interests 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 resourcebased companies has been termed ‘‘job blackmail’’ (Kazis and Grossman 1991): as resource-based industries face criticism from environmental 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.

Assessing Responses
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 developing 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 Narmada valley in India, where the issues of displacement and ecological 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
society 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 responses 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 defined 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; Domhoff 1996). Where a nation-state is placed between
such extremes is contingent upon its historical and cultural conditions, 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 off ’’ 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 essential element of governance that should not be taken for
granted. History is replete with instances of powerful organizations 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, governance comprises a whole network of actors, involves a whole
range of functions, and is underpinned by certain implicit or explicit 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 responses in most cases.
Capacity to govern can be defined as the ability of these institutions 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 relationships 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 required to implement that response. A gap between what is available 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 responses will depend on the institutions that operate at these scales:
international (including regional and sub-regional); national (including 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 response 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 governance at national and sub-national levels. The international system 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 governments, 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 become better understood or when shifts in public opinion encourage
governments to take action. Modern treaties contain various mechanisms that allow their parties to adapt or learn, or shift with societal
norms and values. These include mechanisms such as framework and
protocol approaches, learning systems such as education clauses, science 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 principle 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 determining the capacity of governance systems, including compliance; institutional 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 legislation, most rules require implementation at the domestic level and
thus national policy measures to ensure compliance. Such measures may include financial incentives, legislation, directives, procedures, or sanctions (Brown-Weiss and Jacobson 1998). In
straightforward legal obligations, such as submitting progress reports, 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 number of attributes contribute to the perceived legitimacy of international 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 Jacobson 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). Consideration must also be given to the mechanisms for implementation, treatment 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 (BrownWeiss and Jacobson 1998, p. 187). Actors are more likely to comply 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 response 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 Protocol 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 behavior of the target group (Raustiala 2000). (See Box 3.4.)
Effective international governance also depends upon the nature of the interlinkages between international institutions, as several
institutions must inevitably become involved in response formulation and implementation to ensure effectiveness. Unfortunately,
international governance regimes are not conducive to the development of coordinated or synergistic approaches to collective environmental 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 isolation. Negotiations are often carried out by specialized ministries
or functional organizations in forums that are completely detached from the negotiating arena of other international agreements (Chambers 2003b). Even in this isolated context, the
consensus building process that is necessary for effective multilateralism is difficult, but with the added burden of accounting for
the multiple interrelations across policy domains—such as biodiversity protection and agriculture, for example—effective inBOX 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). Several factors influence the effectiveness of implementation of international commitments at the national level; these may include the nature
of the problem, configurations of power, institutions, nature of the commitment, linkages with other issues and objectives, exogenous factors,
and public concern.
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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 institutions that are ineffective because they attempt to deal with
extremely complex, interrelated systems—ecosystems—in piecemeal 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 infrastructure, and for addressing the environmental problem itself. Financing 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 finances, 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 discussed above are equally relevant at the national level, including
institutional legitimacy, implementation mechanisms, inter- and
intra-linkages throughout the federal and state-provincial governance apparatus, and financial resources. Several additional issues
have been highlighted as determinants of the domestic capacity
for governance, including the largely administrative elements necessary to implement structural change, as well as political commitment (Leftwich 1994). In particular, effective ecological responses
demand the following administrative features: a pluralist polity, in
which multiple interests and ideologies can be represented (usually, but not always, through multi-party democratic systems); a
clear separation between executive, legislative, and judicial functions that ensures the accountability and transparency of the decision process; and adherence to the rule of law. Furthermore, a
committed and efficient public sector is needed that has the capacity 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 ecological policies and/or exhibit difficulties in their implementation.
In addition to administrative structure, a state’s ability to deliver good governance is a function either of its political commitment 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 multiple 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 addressing 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). Assessment 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 ecological responses, many scholars acknowledge that communities are
not simply homogenous groups that work harmoniously to promote 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 community 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 manage ecological responses is contingent, based on both field experiences and theoretical development (for example, Wade 1988;
Ostrom 1990; Baland and Platteau 1996; Agrawal 2001). The
conditions most frequently identified include: (1) perceived local
benefits from cooperating; (2) clearly defined rights and boundaries for any natural resources implicated in the response; (3)
knowledge about the state of those resources, including for example their extent, accessibility, and potential for regeneration; (4)
small size of user groups; (5) low degree of heterogeneity of interests and values within user groups; (6) long-term, multilayered
interaction across the communities and other governing institutions involved; (7) simple, unambiguous rules and adaptable management regimes; (8) graduated sanctions as punishment; (9) ease
of monitoring and accountability; (10) conflict resolution mechanisms; (11) strong, effective local leadership; and (12) congruence
with the wider political economy within which those communities function. These factors refer to characteristics of the resource
itself (2 and 3), of the user group (4, 5, and 6) , and of the institutional arrangements for resource management (1, 7, 8, 9, 10, 11,
12). Interestingly, the literature has tended to neglect the role of
technological factors while identifying conditions for successful
local resource management; in part, this is a reflection of the institutional focus adopted by most authors in this tradition.
Assessments of community-level social capacity can be fairly
intensive endeavors, and there are numerous variations within the
social sciences regarding which community features should be
used as indicators. For the purposes of evaluating the potential for
local-level support for, and participation in, ecological responses,
the conditions listed above can serve as a general guide, recognizing that some conditions will be more relevant than others in any
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given context. The characteristics of the natural resources themselves, and to a certain extent those of the user groups, are resistant to change, so it is particularly important to assess the
appropriateness of a given response relative to these conditions as
they might pose binding constraints. On the other hand, since
institutional arrangements at the local level are conducive to
change through the use of specific policy measures, intervention
to enhance local capacity for governance is usually targeted at
these institutional features.

3.4 Economic Factors
The economic effectiveness of responses needs to be considered
for both pragmatic and philosophical reasons. From a pragmatic
perspective, those who are promoting and financing ecological
responses need to be concerned about the costs of the programs
and the economic impact of those programs on affected groups.
Money is the unit of account in which most governments and
donors deal, and a limiting factor in what planners can achieve.
It is telling that one of the seminal treatises in formal economics is titled The Theory of Value (Debreu 1954). Unlike some other
social scientists, economists are often not hesitant to offer value
judgments concerning whether one outcome is ‘‘better’’ or
‘‘worse’’ than another
For these reasons, economic arguments and principles are
often used to motivate responses to ecological degradation and to
assess the effectiveness of responses. Individuals conducting assessments should, however, be aware of the strengths and weaknesses
of economic tools. Among the strengths is a large body of formal
theory demonstrating that social welfare—the ‘‘values’’ arising
from production, consumption, and preservation—may, under
certain conditions, be related to readily observable measures of
economic performance: asset prices, incomes, and consumption.
Even when these conditions are not met, economic tools may
provide a useful, if perhaps not necessarily the only, metric for
evaluating responses. Moreover, even if the economic paradigm
does not always offer an overall objective with which all observers
agree, it may still provide a useful means to an end by suggesting
principles to reach any given goal in the most cost-effective
manner.
Individuals engaged in assessments should also be aware of the
weaknesses of received economic theory. The economist’s standard measure of performance is rather narrow. One outcome is
better than another, by this standard, if at least one person is made
better off without making anyone else worse off. An outcome is
Pareto efficient or Pareto optimal (after the Italian economist and
sociologist Wilfredo Pareto [1848–1923]) if there is no better alternative under the no-one-is-made-worse-off criterion. Pareto
optimal outcomes are, in general, not unique. Alternative outcomes with very different implications for different individuals
may each be Pareto optimal. In short, Pareto optimality is about
efficiency, not equity.
Attempts have been made to generalize from Pareto efficiency
to a ‘‘Potential Pareto Improvement’’ criterion in which everyone could in theory be made better off, even if they may not necessarily be compensated in fact. Such approaches underlie benefitcost analysis. Under a PPI criterion, the policy that maximizes the
sum of monetary benefits net of costs across all individuals would
be the ‘‘best,’’ in as much as a redistribution of gains among individuals could assure that everyone would prefer it. While this
prescription is implemented in many analyses, it remains controversial in some quarters, not least because the possibility of hypothetical improvements for everyone in society offers no assurance

that everyone in society will actually realize an increase in his/her
welfare.
Moreover, technical problems arise in applying the PPI criterion. Kaldor (1939) and Hicks (1939) proposed criteria by which
policy changes would be socially preferred if ‘‘winners’’ could
afford to compensate ‘‘losers’’ without the winners sacrificing all
their gains (Kaldor) or if ‘‘losers’’ could not afford to bribe ‘‘winners’’ to forego their gains and still be better off without the policy change (Hicks). Following Scitovsky’s (1941) observation that
the criteria do not always favor the same policy, the suggestions
have often been combined as the ‘‘Kaldor-Hicks criterion’’ that
winners can compensate losers and losers cannot compensate winners. The PPI criterion has remained problematic, however, as
other commentators uncovered other paradoxes and limitations
(for example, Gorman 1955; Boadway 1974; Mishan 1981).
Problems arise in considering the amount of money that would
have to change hands in order for all parties to be indemnified
fully against a policy that also changes prices. This calculation depends on whether it is made under the status quo or after a policy
change, and may make PPI criteria difficult to apply in the consideration of major structural changes in economic organization.
Of course, many environmental advocates believe that major
structural changes will be required to achieve a sustainable future.
While the concept is problematic, justifications may still be
offered to continue to base policy advice on PPI criteria. First, at
least compared to alternatives that necessarily rely on subjective
assessments of the moral worth of different individuals, BCA is
relatively easy to apply and, because it respects the actual distribution of income rather than some subjective system of social
weights, it is ‘‘objective.’’ Second, it might be argued that since
most societies have chosen relatively limited reallocations of
wealth among their constituents as part of their general taxation
and transfer policies, there is limited evidence that such societies
really care enough about equity to make it an ancillary goal of
their environmental policies. Third, some policy-makers may
argue that that the ‘‘winners’’ and ‘‘losers’’ of policy action are
sufficiently similar in either their economic circumstances or
moral worth as to justify the working assumption that monetary
gains and losses are equally socially valuable for each. Finally, with
respect to the more technical problems of making logically consistent comparisons in a shifting landscape of relative prices, many
analysts proceed under the often-implicit assumption that they are
considering changes of small enough magnitude to obviate such
concerns.
None of these arguments is wholly convincing and, indeed,
some authors call for the abandonment of the benefit-cost paradigm (for example, Gowdy 2004). Perhaps a more balanced view
is to regard BCA as one useful approach among others and to
augment its prescriptions with additional criteria to address equity
(Little 1950) and, perhaps, sustainability in the face of potentially
irreversible ecological losses. Pezzey (1997), for example, argues
that society should opt for the ‘‘optimal sustainable’’ path should
a conflict arise between the objectives of maximizing net benefits
and providing for future generations.
While the conceptual foundations underlying BCA remain
somewhat unsettled, there are also practical impediments to conducting thorough and reliable BCAs. Economists have developed
an elegant conceptual apparatus with which to interpret the prices
of goods and services traded in existing markets. They have been
less successful in the more difficult task of assigning prices to
goods that are not yet transacted in markets.
We might digress to note that conducting a thorough BCA is
not always required. In order to preserve an imperiled ecological
system or resource, it ought to be sufficient to demonstrate that
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the benefits of its preservation exceed the costs. In some instances,
this might be accomplished by establishing only one or a few of its
many ecological values. More generally, however, rational policy
requires that ecological assets be preserved when the sum of their
values exceeds the costs of their preservation. Restricting analysis
to only a subset of values is unlikely to motivate the preservation
of all ecological assets that merit it. It should be noted that, to an
economist, the ‘‘value’’ of something is not a measure of what it
is worth to society to save it in total, but rather a measure of what
society might be willing to give up to save a little more of it—the
‘‘marginal unit.’’ Economists care about marginal, rather than total,
values. Nevertheless, many environmental and resource economists have taken to the useful abbreviation of discussing the ‘‘total
economic value’’ of ecological assets (Pearce and Turner 1990).
In TEV, the totaling is done across attributes, rather than across
quantities. These attributes may include the simultaneous and
mutually compatible uses of, say a forest, for carbon sequestration,
for recreation, and in appreciation of the biological diversity it
harbors. The value of each attribute is calculated on the margin,
but then these marginal values are summed across categories.
A result so fundamental as to be labeled the ‘‘First Welfare
Theorem’’ in economics holds that a perfectly competitive economy is Pareto optimal (for example, Varian 1992). A perfectly
competitive economy is one in which no actor can influence the
prices at which he/she completes transactions, all agents are wellinformed, and all commodities are privately owned. Under such
circumstances, all goods and services trade at prices that reflect
their worth to all members of society. Such circumstances essentially rule out inefficiency by construction: if one person valued
something more than another, the two could enter into a mutually beneficial transaction to exchange it (although the formal
demonstration of this result in a general setting involves the performance of a great deal of sophisticated mathematics; see, for
example, Arrow and Hahn 1971).
The limitation inherent in this result is that public policy is
enacted precisely because not all firms are competitive, not everyone is well informed, and not all commodities of interest are privately owned. In the context of ecological systems and services,
economists are typically concerned with the second and third elements, particularly the third. The services provided by ecosystems
are often ‘‘public goods,’’ that is, they support people who bear
little if any cost for their preservation yet share in their benefits.
Public goods can lead to free riders—individuals who benefit
without paying. The problem, in formal terms, is that those who
provide ecosystem services by foregoing the destruction of natural
ecosystems cannot assert ownership over the services such systems
provide. A market economy allocates goods and services efficiently because it facilitates transactions by which one person can
pay another to provide a desired good or service. Public goods
give rise to a ‘‘market failure’’: there is typically no mechanism by
which someone in North America can pay someone in Africa, for
example, for the ecosystem services the latter provides the former.
Economists offer a prescription for such market failures by
creating or simulating the ‘‘missing market’’ (for example, Kolstad
2000). If there were a market in which such transactions might
occur, the efficiency properties of an ideal economy would be
restored. Another problem arises, however. Just as the hypothetical North American might free-ride on the ecological contributions of the African, one North American might free-ride on the
contributions made by another to compensate the African. Public
goods are not adequately provided by private markets and must
instead be allocated via political decisions and financed from public revenues. The classical argument is presented by Samuelson
(1954), although others have argued that ‘‘the private provision

81

of public goods’’ may not always be so inefficient due to altruism
or other considerations (for example, Andreoni 1989; Bagnoli and
Lipman 1992; and the numerous empirical accounts reported by
Ostrom 1990).
Public goods lead to a problem of efficient allocation that does
not arise in private transactions. The vaunted ‘‘invisible hand’’ of
the market is said to result in the efficient allocation of private
goods because each purchaser chooses to buy precisely the
amount he wants at the market price, and each provider chooses
to sell precisely the amount she wants at that price. There is no
comparable mechanism for public goods. There is, however,
some dissent on this point. The philosopher Sagoff (1994) suggests that a ‘‘missing market’’ is an economic oxymoron: transactions occur when the benefits of their consummation exceed the
costs of their arrangement. But few economists are willing to take
so extreme a view of the efficiency of economic arrangements,
although some suggest a careful calculation of the administrative
costs of allocating public goods and a corresponding constitutional
reluctance to appropriate such functions (for example, Stroup
2003). Their point might best be summarized by noting that effort
devoted to overseeing the allocation of public goods is itself a
public good.

3.4.1 Valuing Benefits
If one accepts the benefit-cost approach to public decisionmaking—perhaps with some amendments or additions to ensure
equity or sustainability—the next order of business is to determine
the monetary consequences to be assigned to particular outcomes.
Those falling under the rubric of ‘‘costs’’ are often relatively easy
to infer. The costs of providing the services afforded by natural
ecosystems are represented by the opportunity foregone to preserve them. These can often be inferred from, for example, the
price of similar land that has been cleared and used for agriculture
or other purposes. The benefits are much more difficult to measure. Some conservation organizations have adopted economic
valuation as a response in itself, the idea being that demonstrating
high economic values will motivate conservation (for example,
Barbier et al. 1997). Yet the methods available for such studies
remain imprecise, and, in many instances, spark fierce controversy.
While many economists would acknowledge the possibility
that members of society can and do place large values on the
preservation of biological diversity and natural habitats, they also
despair of being able to measure such values accurately, at least in
the near future. To quote a major study conducted by the U.S.
National Academy of Sciences, ‘‘True public goods, such as biodiversity, species preservation, and national parks, present major
conceptual difficulties’’ (Kokkelenberg and Nordhaus 1999, p. 8).
Even when and if techniques can be established for conducting
such valuations accurately, the same report states, ‘‘The overriding
problem with all [valuation approaches] is that they require voluminous data and statistical analysis and can hardly be used routinely’’ (Kokkelenberg and Nordhaus 1999, p. 125). Perhaps the
best hope, if such analyses cannot be ‘‘used routinely’’ is that representative studies can be identified and general results proposed.
Some approaches to ecological valuation have been widely
reported. The most frequently cited, a study of global ecosystem
service values by Costanza and numerous coauthors (1997) has
been widely derided by economists (for example, Smith 1997;
Pearce 1998; Toman 1998; Bockstael et al. 2000). Criticisms of
the report by Costanza et al. have largely focused on its interpretations of economic concepts. Critics allege that the work confuses
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average and marginal values and reports an economic impossibility: a willingness to pay in excess of the ability to pay.
Other authors have pursued analyses on more modest geographical scales. Kremen et al. (2000) suggest that the public
goods values arising from ecosystem preservation are larger at a
global than a local scale, while Balmford et al. (2002) find that
some local ecosystems are more valuable for the natural services
they provide than they would be if converted to agricultural or
residential use. While neither finding is implausible, it remains
unclear how broadly representative each may prove to be.
Alternative valuation paradigms have also been suggested.
Roughly a generation before the Costanza et al. work, ecologist
Odum (1981) proposed that ecosystem services be valued at the
cost of the energy embodied in their functions. More recently
other researchers have suggested that the ecological costs of intensive urban development be proxied by the size of their ‘‘footprint’’ on the landscape, as determined by the area of land
required to grow their food, provide their energy, dispose of their
wastes, etc. (Rees and Wackernagel 1994). Whatever their other
merits might be, such single-metric approaches are typically not
accepted by mainstream economists. A celebrated result known as
the ‘‘non-substitution theorem’’ (Samuelson 1951) establishes that
economic values cannot in general be reduced to the contribution
of a single primary commodity or input (see Dasgupta 2002 for
an argument specifically in the context of environmental valuation). The nonsubstitution theorem is often presented as, and
arose as, a refutation of Marx’s labor theory of value.
There is a wide range of methods for BCA. Surveys of nonmarket valuation approaches can be found in a number of articles
and books; among the most complete and authoritative are Freeman (2002) and the essays assembled by Mäler and Vincent
(2004). Economists generally prefer to work with data arising
from ‘‘revealed preferences’’; that is, evidence arising from the
decisions people have actually made when they have to pay for,
and live with, their choices. A number of studies have been conducted in which the benefits of environmental improvement have
been inferred from, inter alia, the increased harvests of timber,
food, or fish afforded by environmental improvement (for example, Bell 1998; Barbier and Strand 1998); provision of goods, services, and amenities such as water (for example, Acharya 2000;
Pattanayak and Kramer 2001); demand for recreational opportunities and services (for example, Hausman et al. 1995); the costs
averted by the provision of ecosystem services (for example, Shogren and Crocker 1999); and the price premia commanded by
land parcels situated in favorable positions vis a vis natural ecosystem services (for example, Irwin 2002; Thorsnes 2002). Sophisticated and difficult analyses are often required to tease out the
value of ecosystem services from ‘‘revealed preference’’ data.
Multiple imputations, each introducing its own statistical uncertainty, may be required to infer the values of goods and services
that are not traded in markets from the prices of commodities
that are. For an illustration of some of the data requirements and
conceptual issues involved in such studies, see Irwin (2002).
While the data requirements and statistical sophistication required to conduct valuation through revealed preference are
daunting, the alternative of attempting valuation more directly
raises even more contentious issues. In recent decades, many environmental economists have turned to ‘‘stated preference’’
methods. This involves asking people what value they place on
public goods such as biodiversity and ecosystem services. Current
techniques involve variants such as asking how people would vote
in a referendum to secure more biodiversity as well as pay higher
taxes, or asking people to rank different tax-and-public-goods
outcomes. Such an approach may be unavoidable in the calcula-

tion of existence values (values wholly independent of any present
or future use or bequest). Yet stated preference approaches are
anathema to many economists, as they do not require respondents
to ‘‘put their money where their mouth is’’ by actually paying for
what they profess to value. Regarding the general reliability of
statements uttered without economic consequences, see Glaeser
(2003). The evidence concerning whether people actually contribute what they claim they will is mixed; compare the contrasting findings of Strand and Seip (1992) with those of Vossler and
Kerkvliet (2003). A fierce debate has also raged between those
who allege that stated preferences reflect the ‘‘purchase of moral
satisfaction’’ more than they do any carefully considered estimate
of willingness to pay for the specific good in question (Kahneman
and Knetsch 1992) and their opponents (for example, Smith
1993). For a perspective from outside economics on the elicitation of preferences, see Fischoff (2004).
Commenting on the use of stated preference methods in economics, V. Kerry Smith (1998) wrote:
Indeed, there is a curious dichotomy in the research using
[stated preference methods] for non-market valuation. Environmental economists actively engaged in non-market valuation continue to pursue very technical implementation or
estimation issues, while the economics profession as a whole
seems to regard the method as seriously flawed when compared with indirect methods. They would no doubt regard
this further technical research as foolish in light of what they
judge to be serious problems with the method.
Smith, who has contributed importantly to the literature on stated
preference methods, probably overstates the case in characterizing
the attitude of the ‘‘economics profession as a whole.’’ A panel
on which two Nobel Prize winners served provided a cautious
but positive endorsement of stated preference methods (Arrow et
al. 1993), and one of the journals published by the North American branch of the ‘‘profession as a whole’’ has devoted considerable space to a symposium on the subject (Journal of Economic
Perspectives 1994). Still, stated preference methods, and, indeed,
albeit to a lesser degree, nonmarket valuation methods in general,
continue to spark controversy. An example of this tension is seen
in a comment by Jerry Hausman, the 1985 winner of the American Economic Association’s John Bates Clark Medal—awarded
every two years to the individual regarded as the most accomplished American economist under 40 and often seen as a
predictor of a future Nobel Prize; Hausman remarked that ‘‘Environmental economics is to economics what military music is to
music’’ (Business Week, June 30, 1997). A benefit-cost assessment
that relies on nonmarket valuation to establish a case for conservation is unlikely to be regarded as clearly dispositive by all commentators. Nor, it should also be noted, would a finding that
conservation is not warranted, be based on the same methods.
Another very contentious issue in the calculation of benefits
concerns the weighting of benefits received at different times.
How should we weigh the interests of unborn generations in
making current economic decisions? General practice has been
simply to assume that future benefits should be discounted back
to the present at a constant exponential rate. This gives rise to
compound discounting and, with it, many often-cited anomalies;
for example, discounted for 500 years at a rate of 5% per annum,
the world’s current total economic product would be worth considerably less than most used automobiles (the discounted present
value computes to a little less than 500 dollars).
It is interesting to note the comments of some leading early
economists on discounting. Ramsey, whose model of economic
growth has dominated the analysis of that subject for almost a
century, wrote that discounting ‘‘is ethically indefensible and
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arises merely from the weakness of the imagination’’ (1928).
Koopmans (1960) provides a simple counter-argument. Not discounting, he wrote, might lead to the ‘‘tyranny of the future’’:
current generations would be obliged to save for the unborn, accumulating capital to be enjoyed by presumably wealthier later
generations. In addition to Koopmans’ argument, exponential
discounting has the desirable property of time consistency. One
would not be tempted this year to revise savings or investment
plans made last year simply because time has passed.
Whether or not later generations will, in fact, be wealthier is
both pivotal and unknowable. One view of discounting is simply
that a discount rate is a price like any other. Price ratios reflect
ratios of marginal satisfactions achieved from consumption. If we
choose to discount future relative to present consumption, that
choice ought to reflect, at least in part, an expectation that we
will not find ourselves in desperate straits in the future. Of course,
if we did expect our future prospects to be worse, we would
discount less. Moreover, recent research (Weitzman 1998; Gollier
2002; Newell and Pizer 2003) suggests that uncertainty about future production and consumption prospects ought also to motivate lower discounting.
While there are good reasons for discounting, there are also
some problems. First, if we are interpreting discount rates as
prices, the analysis of the previous paragraph applies only when a
single decision-maker is deciding his/her own consumption plan
over time. In as much as human lifetimes are limited, long-term
decisions based on discounting necessarily involve one generation
making a choice that affects others. While the literature is replete
with references to the role of bequests from benevolent ancestors
to their heirs (for example, Blanchard and Fischer 1989), it is an
open question how best to protect the interests of one’s progeny.
Some researchers favor treating the present generation as agents
empowered to save and invest for the future. Others feel the present generation should be required instead to preserve essentially
the same configuration of natural assets as we now enjoy for future generations’ use and enjoyment. These two views of the current generation’s savings obligations represent in broad terms the
schools of ‘‘weak’’ and ‘‘strong’’ sustainability, respectively (for
example, Pezzey and Toman 2002). The issue of how best to
preserve natural assets for future needs is also closely related to
matters of option value, the precautionary principle, and the safe
minimum standard (see below).
Some scholars would replace the discounted-present-value of
utility formulation that has motivated most models of economic
growth with a different criterion for social decision-making. Alternatives include a ‘‘Green Golden Rule’’ approach in which the
objective would be to maximize sustainable long-term well-being
and, implicitly, reduce the importance attached to the welfare of
current generations (Beltratti et al. 1995). Graciela Chichilnisky
(1996) proposed an objective that would combine traditional discounting with concern for the long term.
While such alternative approaches have merit, it seems reasonable to advise researchers and practitioners assessing response
options to adopt a discounting approach, albeit one with conservatively low and, in the limit of the far-distant future, perhaps
vanishingly small rates. This will be analytically more straightforward in making calculations. In as much as there are now compelling arguments in the literature for discounting distant-future
gains at extremely low rates (Weitzman 1998; Gollier 2002; Newell and Pizer 2003), it seems reasonable to suppose that the apparatus of discounting can now be accepted in very broad terms
without necessarily trivializing well-being in the distant future.
The suggestion is sometimes made that analysts should—and people do—apply ‘‘hyperbolic’’ discount rates (see Heal 2000). With
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hyperbolic discounting, the net present value of a sum to be received in the future declines as a function of the relative time lag
involved: the ratio of values assigned to events one and ten years
in the future would be the same as that applied to events 10 and
100 years in the future. While survey and psychological evidence
may support the approach, it may not matter much in practice if
we adopt hyperbolic discounting or simply recognize the effects
of manifest uncertainty on calculations concerning the far-distant
future.
Finally, with respect to the estimation of benefits, it should be
noted that uncertainty regarding the magnitude of benefits should
not translate into a disregard for them. In fact, the opposite might
be true for two reasons. First, just as the prudent household may
purchase insurance against unavoidable risks, prudent resource
managers may choose to indemnify themselves against the unknown ecological consequences of radical change by foregoing
the associated short-term benefits. Second, even absent aversion
to risk, it is generally wise to defer decisions with irreversible
consequences until their expected benefits more than exceed their
expected costs. The theory of option value, first developed in
finance (for example, Dixit and Pindyck 1994), argues that there
is a premium, or ‘‘option value,’’ associated with retaining the
option to wait for better information. This idea has been applied
to environmental economics in general (Arrow and Fisher 1974)
and the analysis of ecological assets in particular (Perrings and
Walker 1997, Albers and Goldbach 2000). Some commentators
put forward a stronger argument. The future is not simply unknown; it is unknowable. Hence, rather than assign option values
to reflect known uncertainties, society should adopt a safe minimum standard or invoke a precautionary principle (for example,
Ready and Bishop 1991). While the safe minimum standard and
option value approaches are conceptually distinct, they may yield
operationally equivalent policy prescriptions. (See Chapter 4 for a
more detailed discussion of decision-making under uncertainty.)

3.4.2 Cost-effectiveness
If it is not possible to infer reasonable estimates of all values, it is
not possible to perform a full BCA. In some instances, a partial
analysis may suffice. There are circumstances in which measuring
some of the benefits of ecosystem services and human well-being
establishes that a response should be undertaken. The existence of
other, as yet unquantified, values simply makes the case even
stronger. Or society may simply have made the decision to allocate a certain sum to conservation or environmental improvement. The challenge then is to determine how to spend this sum
most wisely.
In performing such cost-effectiveness analyses, the question is
simply ‘‘how much do the relevant alternatives cost?’’ Economically relevant costs are opportunity costs, rather than financial, historical, or replacement costs. That is, the true measure of the cost
of, for example, preserving a parcel of land as habitat for endangered species is the earnings (or more, generally, satisfaction) foregone in not exploiting it for other purposes. It does not matter if
these are earnings that a landowner would ‘‘pay to herself ’’ rather
than to someone else if she were to convert the habitat to another
use, nor would opportunity costs be obviated if a government
were to condemn the land for public use rather than compensate
the landowner for her lost earnings.
The economist’s prescription for implementing environmental or conservation policy at least cost to society is typically to
use ‘‘market based incentives’’ such as taxes on environmentally
harmful products, subsidies to environmentally friendly ones, or a
system of tradable permits or obligations in such products. The
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approach was first proposed by the British economist Pigou
(1932)—hence the designation ‘‘Pigovian taxes’’ or ‘‘Pigovian
subsidies’’—and has been a staple of textbooks since, although the
first significant policy applications did not materialize for many
years. Subsequent research has noted the need for refinements
to, for example, fine-tune taxes or permit prices to reflect spatial
variation (Tietenberg 1978) or compensate for interaction with
existing taxes on other commodities (Parry et al. 1997). However,
the principal practical impediments to implementing cost-effective
market-based incentives would appear to be largely political
(Pearce 2004) and technological (Henriquez 2004). The latter
barriers may be removed as capacity is enhanced to track environmental damage in real time and trace specific harms to their originators.
The question of cost-effectiveness has proved particularly
contentious in international biodiversity conservation policy. Several authors have suggested that ‘‘direct payments’’ will prove
more effective than ‘‘indirect approaches’’ such as those embodied in Integrated Conservation and Development Programs
(Simpson and Sedjo 1996; Ferraro 2001; Ferraro and Kiss 2002).
Direct payments are, in essence, Pigovian subsidies (Ferraro and
Simpson 2002). Such approaches are being increasingly adopted
by organizations such as Conservation International (CI 2000),
and various nations and organizations are experimenting with
payments for ecosystem services (Pagiola et al. 2002). These steps
are being taken in large part in response to perceptions that ‘‘indirect approaches’’ have not proved cost-effective (Wells and Brandon 1992; World Bank 1997; Brandon 1998; Reid and Rice
1997; Southgate 1998; Oates 1999; Terborgh 1999; Terborgh et
al. 2002). Others have pilloried such criticisms as attempts to ‘‘reinvent a square wheel’’ (Brechin et al. 2002) and might well regard economic injunctions to adopt direct incentives as similarly
insensitive to cultural context.
In assessing the cost-effectiveness of conservation policies it
seems reasonable to suggest that researchers be able to trace a
clear and unambiguous trail from the response proposed to the
conservation (and, as appropriate, development) outcome desired.
Some arguments for direct incentives are stripped to their bare
conceptual basics and, consequently, may ignore social and cultural factors. Yet conservation practitioners and project evaluators
should be skeptical of broad interventions intended to solve multiple problems with single programs. Brandon (1998) comments
trenchantly on the limitations of conservation interventions in addressing broader social ills.

3.4.3 Secure Property Rights
An important assumption underlying the claim that a competitive
market economy is Pareto optimal is that property rights are welldefined. That is, someone owns each of the goods and services
that people might trade with one another. The owner cannot be
deprived of what he/she owns without agreeing to be compensated with something else. When it is impossible or infeasible to
exclude other users, there is little incentive for one person to
conserve resources for her future use, as it is likely that another
will capture them in the interim. Hence, many commentators
note that strengthening tenure—in essence, designating ‘‘owners’’
and empowering them to exclude others—will induce more conservation (for example, Scher et al. 2002; Terborgh et al. 2002).
There is, perhaps, more agreement among conservation practitioners and advisors on the importance of property rights than
there is on the matter of how best to compensate owners for
conservation. This could be troubling, as property rights alone

may not suffice to motivate conservation. There are both costs
and benefits to property rights. The benefits arise from security in
investment: maintenance or improvement of property is repaid
with future earnings. The costs arise from enforcement: property
must be defended against those who would infringe upon it. The
economic theory of property rights (Barzel 1997) suggests that
property rights come to be defined when the benefits of their
definition justify the costs of their enforcement.
Some commentators suggest that biodiversity might be protected better if property rights were more clearly established in its
products. Establishing and strengthening property rights is, then,
a potential response. This observation raises a question of cause
and effect. If property rights come into being when the benefits
of their establishment justify them, are the potential owners of
biodiversity deprived of benefits because they cannot claim property rights, or do they not claim property rights because the potential benefits of doing so have not yet proved sufficient to
compensate them? To give one example, some have argued that
local people did not have sufficient incentives to conserve biodiversity because, at least absent participation in and protection from
the Convention on Biological Diversity, they could not claim
ownership of pharmaceutical preparations derived from natural
products (for example, Vogel 1994). Others argue that property
rights in such preparations have generally remained unspecified
because the economic value of untested natural products is not
high enough to justify their establishment (Simpson et al. 1996).
In general, practitioners and evaluators assessing the role of
property rights in crafting effective responses should consider
carefully the function to be served by stronger property rights. If
it is to capitalize on as-yet unrealized values, it is reasonable to ask
what impediments have prevented their realization to date. If it is
to facilitate the receipt of payments for conservation, the source
of payments must, of course, also be secured.
None of this discussion is intended to suggest that an adequate
source of income in combination with secure ownership would
not motivate effective conservation incentives. Geoffrey Heal
(2000, 2002) has suggested that private and public goods might
be, and in fact in many instances are being, ‘‘bundled’’ so as to
make payments for the former and as an incentive for maintaining
the latter. In southern Africa, for example, private farmers have
found it more profitable to devote their lands to game animals
than to raise cattle and other non-indigenous species (Bond 1993;
Heal 2000; Muir-Leresche and Nelson 2000). By selling the right
to enter, photograph, or hunt (in a regulated and sustainable fashion), such game ranchers are earning private returns while protecting a public good. Similar considerations may motivate private
conservation of forest habitat in Costa Rica (Langholz et al. 2000)
or the incorporation of onsite nature reserves at new housing developments (Heal 2000, 2002). It is certainly appropriate to consider roles for private markets in the economic assessment of
responses.
Unfortunately, there are no simple policy prescriptions regarding the optimal or ideal system of property rights to protect
and maintain ecological systems. A detailed review of the empirical literature on different property rights regimes concluded,
‘‘Success in the regulation of uses and users is not associated with
any particular type of property-rights regime’’ (Feeny et al. 1990,
p.12). An important implication of such work is to demonstrate
that there are a variety of alternative institutional contexts under
which ecosystems and their services may be appropriately managed. The case for secure property rights, therefore, should not
be seen as a case that supports any specific system of property rights,
such as privatization or nationalization.
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As a final comment on property rights, we note again some
themes already touched upon. Theoretical models of general
competitive equilibrium often assume ownership of everything at
every time and in every conceivable state of nature (more formally
and compactly, ‘‘complete futures and contingency markets’’).
This is obviously impossible: future consumers cannot conduct
transactions before they are born. Those alive at present might
represent the interests of their descendents, and markets may reflect concern for future resource scarcity. However, different
commentators differ as to whether such considerations constitute
adequate safeguards for intergenerational equity.
Some similar issues may also arise in the consideration of intragenerational consequences of environmental and conservation
policy. Instituting a widespread program of payments for the preservation of biodiversity might be expected to occasion a large
transfer of wealth from richer to poorer nations as the relatively
undisturbed land holdings of the latter increase in value. By the
same token, a policy that obliged poor countries to conserve
natural capital without corresponding compensation would exacerbate existing inequities. Researchers assessing the social consequences of responses should consider these factors, and note that
changes in the distribution of wealth could have more profound
impacts.

3.5 Social Factors
As discussed, stakeholders are those individuals or organizations
who wish to affect a response, those who are able to affect it, and
those who are affected by it. Groups characterized chiefly by the
last criterion may not necessarily be actively engaged in the political process, but may nonetheless face direct or indirect impacts as
a result of the implementation of a particular response. Any attempt to develop a strategic response to ecosystem maintenance
will have implications for social systems beyond what can be considered strictly economic and political parameters. This section
discusses a set of issues that are conventionally classified as relating
to the equity of responses; it also introduces the idea of pluralistic
belief systems as a potential source of inequity. A distinction is
drawn between material inequity and cultural inequity. The latter
relates to the ways in which different cultural groups, who perceive the environment and their relationship to nature in culturally distinctive ways, may also be impinged upon, with significant
social impacts.
The distribution of gains and losses across stakeholders rarely
occurs in a manner that is perceived as equitable by all. Devising
and implementing ecological responses always entails gains and
losses and, in many instances, these impacts have been distributed
in markedly inequitable fashion, regardless of whether this outcome was intended by policy proponents. Equity issues emerge
because of distributional impacts that affect stakeholders who can
be distinguished along a number of dimensions (some of which
may potentially be overlapping). These include gender, ethnicity,
race, class, and generation. Some equity concerns may also arise
from the pragmatic concern that power be given to, or retained
by, those with the material wherewithal to ‘‘get the job done.’’ In
many contexts this is not solely an economic consideration, but
may also involve ethnicity, gender, class, and other attributes. Equity concerns also emerge because groups may have beliefs and
ideological opinions that are inadequately represented when
choosing among responses and strategies. Although effectiveness
is sometimes seen as a benefit to be traded off in terms of a reduction in equity, in some instances the inequitable social impacts of
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a response have the potential to impinge upon the effectiveness
of the response itself.

3.5.1 Equity
Many stakeholders have divergent material interests, and these are
differentially affected by policies that are targeted at meeting defined ecological objectives. While the economic paradigm treats
such issues as distributional (and thus not relevant to the question
of efficient resource allocation and management), there are usually profound implications for groups that suffer costs as a result
of adoption of specific responses. Furthermore, if such groups are
socially or politically marginalized, these costs are often not taken
into account in determining the desirability of a response, and the
groups are not compensated in any way.
Well-developed response strategies should ideally contribute
to the reduction of material inequity between social groups. In
many cases, however, a complete assessment of potential equity
concerns is not carried out before implementing a policy. In some
cases in the past, such policies have exacerbated existing social
inequities, or have inadvertently caused new ones, by imposing
changes in rights/access to resources or by providing (unintentionally or intentionally) compensation to certain groups. (See
Box 3.5.) In many cases, there is a tension between the pursuit of
ecological goals and social equity for one or more of three reasons.
First, ecological goods are not uniformly distributed. Second, the
pursuit of these goals more often than not imposes a greater degree of behavioral changes onto specific groups. Third, the ability
to guarantee all individuals access to the necessary resources to
support even a minimally sufficient standard of living, much less
raise those standards to the quality of life enjoyed by those in
industrial countries, simply not be physically possible at current
global population levels, particularly in regions facing high population growth within ecosystems that are already strained beyond
capacity.

3.5.2 Cognitive Differences and Ecological Beliefs
Social differences may emerge at the cognitive level, because of
divergent perspectives, ideologies, or worldviews held by various
BOX 3.5

The Equity Implications of Forced Displacement
A particular issue in the discussion of equity relates to the forced movement of people and the displacement of existing livelihood strategies
as a consequence of adopting a particular response. Any strategy that
imposes constraints on the use of land and resources may impinge
upon current lifestyles and livelihood strategies of a local population.
This problem is particularly contentious in the conservation context,
since the creation of areas that are reserved for the maintenance of
habitats for biodiversity often impinges on existing land-uses. Such
strategies may directly or indirectly encourage resettlement that, while
relieving pressure on a particular conservation area, may only shift
those pressures to other regions that may be equally stressed, or lead
to decreased living standards when resettlement is not an option. In
addition, population pressures (the need for living space, conversion of
land to agriculture, and fuelwood collection) also present an imposing
obstacle to the implementation of response strategies. This issue applies not only to developing countries, but has also become relevant in
the industrial world, where absolute population pressures may not be
an issue but the rapid growth of concentrated population centers in
ecologically sensitive zones can place limits on the ability to exert
control over ecosystem services.
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stakeholders. Responses may be contested, not because of the perceived loss of material well-being, but because they imply a rejection of deeply held beliefs. In order to assess the social impacts of
a particular response, policy-makers must recognize the existence
of a plurality of worldviews and acknowledge that the adoption
of a specific policy response may (inadvertently or deliberately)
privilege specific worldviews. Thus, just as the material interests
of stakeholders may be differentially affected by policy, it is also
possible that the implementation of policy responses that privilege
specific worldviews may elicit enormous resentment among cultural groups that are affected by the policy, which can hinder
policy effectiveness, encourage social conflict, or reduce the potential for political viability of future responses. One of the most
significant impacts of such oversight may be a failure to incorporate systems of knowledge and worldviews that may well be the
most appropriate for the ecological goals sought.
Typically the worldviews that tend to be accorded privilege in
ecological policy encompass an emphasis on certain environmental issues identified by predominantly North American and
European environmental interests, and a reliance on Cartesian scientific methods and technological inputs. The issues identified by
these interests may not be the priorities of peoples in other countries. (See Box 3.6.) The worldviews that become marginalized
in the policy-making process include those of alternative environmental priorities, local knowledge, and ecological perspectives of
peoples living in regions that are targeted, or at least implicated,
by response strategies. This situation may not only lead to the
undermining of important information and monitoring abilities,
but can also lead to resentment among the affected groups. One

BOX 3.6

The Post-materialism Hypothesis
Recent scholarship has debated the differences between ecological
beliefs among the populations of advanced industrialized countries and
those that are relatively poor. Many researchers use the notion of
‘‘post-materialism’’ to study the attitudes and role of civil society in
industrialized countries (for example, Abramson 1997; Abramson and
Inglehart 1995; Kidd and Lee 1997a, 1997b; Pierce 1997).
Abramson and Inglehart summarize the post-materialism thesis: it
‘‘assumes that the economic security created by advanced industrial
societies gradually changes the goal orientations of mass publics’’
(p. 9). This is similar to the conventional wisdom among economists
that environmental protection is a ‘‘luxury good’’ demanded in greater
quantity by the wealthy (for example, Kolstad 2000; also Dasgupta
2003, who argues that the poor find themselves more dependant upon
the services provided by natural environments). In general, scholars
find that people with post-materialist values are more apt to prioritize
environmental protection. Rather than focusing on social movement
organizations and civic associations, the research on post-materialism
looks at lifestyle issues and consumer behavior and how they are related to environmental protection.
However, the post-materialism thesis has come under criticism by
scholars looking at global environmentalism (for example, Brechin
1999; Brechin and Kempton 1994; Dunlap and Mertig 1992; Guha and
Martinez-Alier 1997; Adeola 1998). These scholars suggest that there
are material and non-material attitudes that inform environmental beliefs in both rich and poor countries, and argue that it is inappropriate
to assume that ecological issues will necessarily be a higher priority in
advanced industrial nations.

such example can be seen in the case of whale hunting among the
Makah people in Neah Bay, Washington, which is seen as a ‘‘cultural necessity’’ (Erikson 1999). This practice is bound up with
traditions, rituals, and taboos integral to the tribe’s cultural survival. In another example, some scholars have suggested that
granting trade-related intellectual property rights to new plant and
animal products is not only in conflict with the goals of the Convention of Biological Diversity, but may also undermine the lifestyles of indigenous peoples (Anuradha 2001).

3.6 Methods and Tools for Assessing Responses
For effective decision-making, it is necessary to examine the implications of chosen responses across the five domains: political,
institutional, economic, social, and ecological. Failure to assess
options across all these dimensions may cause several weaknesses,
and strengths, to be overlooked. The material presented here has
highlighted issues that emerge in assessing responses within any
one of these dimensions, but an overall assessment must find ways
of comparing outcomes across these different domains as well. The
task of an integrated assessment is particularly difficult, and demands extensive resources, since it needs to recognize the multidimensional nature of impacts, but also requires methods that are
sensitive to a plurality of perspectives from diverse intellectual
disciplines. Further, decision-makers may differ on the relative
desirability of response strategies, particularly when there are legitimate differences of opinion about both the objectives of intervention and the means to achieve these ends.
Along any one dimension, using any particular criterion for
assessment, the evaluation process can distinguish between constraints that render a policy option infeasible, that is, the binding
constraints, and those considerations that, although important,
may be treated as costs associated with the implementation of an
option that stakeholders might be willing to bear, that is, the acceptable trade-offs. The distinction is important, since classifying an
impact as a binding constraint effectively rules out a particular
response, while identifying acceptable trade-offs serves to alert a
decision-maker to unintended consequences and potentially
harmful side effects of an otherwise feasible strategy. (As noted
earlier, the obvious caveat is that what is seen by a particular
decision-maker as a binding constraint in a particular context may
not be seen in the same light by other decision-makers.)
Recognizing that decisions are typically made in a pluralistic
environment, this section presents some general principles that
can guide decision-makers in assessing the effectiveness of responses. The principles that are outlined here simply follow a systematic thought process that makes explicit some of the trade-offs
and choices that are inevitably involved in such decision-making.
What this discussion emphasizes is that no single discipline, and
indeed no particular perspective, can claim the greatest legitimacy
in a debate. What is appropriate and desirable in one context may
be completely unacceptable in another. To this extent, the effectiveness of responses is relevant to a specific scale of analysis, and
to a particular spatial and temporal context.
Although we offer a comprehensive guide for response assessment, we recognize that in some instances decision-makers will
not have sufficient time or resources to collect all the information
that is necessary, particularly in instances where indicators are not
readily available, and primary data must be gathered. Fieldwork
in the social sciences can be costly as well as time-consuming, as
it may involve a combination of historical research, participant
observation, and personal interviews and/or surveys. In cases
where resources fall short of what may be required, decision-
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makers have a number of options. They may explore cost-sharing
options with other potential supporters, or garner local community participation in data gathering, for example. If decisionmakers cannot raise enough resources to conduct a comprehensive assessment, we advise primary focus on potentially binding
constraints, and the formulation of response strategies that are sufficiently flexible that they can be responsive to dynamic and uncertain conditions.
The framework involves three stages: identifying binding
constraints, classifying acceptable trade-offs, and scoring potential
responses against one another to choose the best option. The
questions involved in the first stage of the assessment process—
identifying binding constraints—are shown in Table 3.1. It provides examples of the types of issues that would allow decisionmakers to identify whether processes in any one of the political,
institutional, economic, or social domains could potentially be
regarded as binding constraints in the context of specific responses. Clearly, if this is the case, the response itself is unlikely to
be accepted, and the decision-making process must attempt to
identify suitable and feasible alternatives. This procedure can be
seen as the first filter that eliminates potential strategies that either
fail to achieve important objectives, or are technically, morally, or
politically unacceptable.
In the second stage of the assessment method, trade-offs can
often be identified quickly. For example, autocratic responses may
economize on public consultation that might dilute the impact of
proposed responses targeted at specific, one-dimensional change.
Table 3.1. A Framework for Assessing Responses
Domain

Issue

Evaluation

Political

Can all potential
stakeholders be identified?

Not likely to be a binding
constraint, unless neglected
stakeholders mobilize
political opposition.

Is the political context
supportive?

If not, could be a binding
constraint.

Can the political context be
changed?

If not, is a binding constraint.

Is there adequate capacity
for governance at an
appropriate scale?

If not, could be a binding
constraint.

If not, can it be created?

If not, is a binding constraint.

Is the outcome costeffective?

Could be a binding constraint
if funds are limited.

Are there secure and welldefined property rights?

Could be a binding
constraint, if there are
numerous competing
demands on the resource.

Is the outcome equitable, in
a distributional/material
sense?

Could be a binding
constraint, if this is a high
priority, or those
disadvantaged by the
response can effectively
oppose it.

Institutional

Economic

Social

Does the outcome violate the
cultural norms of particular
groups?

Not likely to be a binding
constraint, unless consensus
is an explicit objective.
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These same trade-offs, however, are also likely to undercut the
political feasibility and, in consequence, the equity of such approaches. Conversely, responses developed with the participation
of numerous special interest groups may assemble the coalition of
interests required for their implementation, but have limited impact due to the need to serve the disparate interests of the coalition.
This is not to say, of course, that synergies never arise. Some
responses may constitute ‘‘win-win’’ opportunities in which, perhaps, native ecosystems might be maintained while enhancing
local incomes, redressing inequities, or achieving other ends.
Many examples have been proposed of such ‘‘win-win’’ opportunities (for example, Heal 2000; Daily and Ellison 2002). Changes
in technology, consumer tastes, political liberty, and other factors
may be expected to generate more such opportunities over time.
While policy-makers ought to remain alert for such opportunities
and move aggressively to act upon them, they must also retain a
realistic outlook. One must always ask why an activity that affords
multiple benefits has not yet been initiated. Closer inspection may
reveal that there are, in fact, other stakeholders whose interests
are imperiled by what may first appear to be a ‘‘win-win’’ opportunity. In other words, if it sounds too good to be true, it probably
is (O’Brien and Leichenko 2003).
It seems unlikely, then, that instances could often be identified
in which one response dominates all others in all categories (and,
we might add, in the estimation of all stakeholders). Thus, even
once unacceptable responses have been eliminated, the decisionmaker will generally need to make further choices between a set
of potentially feasible responses, each of which may have different
specific implications for any one of these multiple domains. In
other words, the third stage in the assessment process is to score
potential responses against one another. Table 3.2 presents the
Response Assessment Matrix, which provides a method for
decision-makers to assess responses across the five domains identified in this chapter.
In order to make this matrix operational, sub-criteria must be
developed within each of the five domains. These would then be
associated with specific indicators that would help to assess the
impact of the response. No general listing of such indicators is
possible, however, since these are likely to reflect the specific resource and the particular local context, as well as the preferences
of the decision-makers engaged in the evaluation process. In some
contexts, such as the development of criteria and indicators for
sustainable forest management, there is considerable progress
toward developing a set of widely acceptable and measurable criteria and indicators (see Prabhu et al. 1999). In other areas, however, progress is much slower. Moreover, there are a number of
issues for which readily accessible indicators either do not exist at
present or their validity is disputed. Table 3.3 summarizes the
main issues that relate to the assessment process and comments on
the availability and acceptability of relevant indicators for each of
these issues.
Table 3.2.

Proposed Response Assessment Matrix
Political Institutional Economic Social Ecological

Response 1
Response 2
Response 3
. . . and so on
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Table 3.3.

Indicators for the Impact of Responses

Domain

Issue

Availability of Indicators

Political

Identification of relevant
stakeholders

Stakeholder analysis

Balance of power between
stakeholders

No indicators—subjective
judgment

Degree of policy support by
stakeholders

No indicators—subjective
judgment

Relations between the state
and key stakeholders—
relative autonomy

No indicators—subjective
judgment

Legitimacy of international
institutions

No indicators—subjective
judgment

Linkages between institutions

No indicators—subjective
judgment

Compliance with established
rules and norms

Progress reports, voluntary
submissions

Implementation

Progress reports, voluntary
submissions

Institutional adaptability

No indicators—subjective
judgment based on longevity
and resilience of institutions

Access to financial resources

Budget analysis

Existence of pluralist democracy

Electoral participation rates,
number of political parties

Separation of executive, judicial, and legislative functions

Constitutional provisions

Bureaucratic competence

No indicators—subjective
judgment

Capacity for local management

Presence of organized user
groups

Cost-effectiveness

Benefit cost analysis, valuation studies

Security of property rights

Legal framework

Equity (material)

Distributional analysis of
costs and benefits

Conflicting worldviews and
ideologies

Anthropological and cultural
studies

Institutional

Economic

Social

Table 3.4. Qualitative Assessment of Trade-offs and Synergies
Political Institutional Economic Social Ecological
Response 1



Assessment of trade-offs can be qualitative, quantitative, or
both, as shown in the examples in Tables 3.4 and 3.5. Resolving
the trade-offs presents the greatest challenge to determining appropriate responses. In some instances, it may be possible to view
indicators as binary: so long as some standard is satisfied, the decision between approaches can be made on other grounds. For example, a decision-maker might determine that, so long as local
material inequities are not further exacerbated, the most costeffective approach might be chosen. More generally, however,
aggregating across these different dimensions is likely to be difficult. But it is not impossible, as is demonstrated by Brown et al.
(2002), who use a matrix scoring method to reflect economic,
social, and ecological considerations in the context of integrated
coastal conservation and development. They involved a wide
range of stakeholders in developing specific indicators across each

Response 3




Response 2










. . . and so on

of the domains; these were then converted into standardized
scores that were aggregated using different weights in order to
rank the alternatives. It is not clear that such methods are appropriate for all qualitative indicators, however, and their results are
always highly sensitive to the weighting procedure that is
adopted. Weights will also necessarily change over time, as circumstances change.
This is not a counsel of despair by any means, however. We
suggest only that decision-makers must, in the final analysis, make
some subjective assessment of the weights to be assigned to each
factor. Having done so, the construction of such matrices will
help decision-makers focus on the important issues that emerge in
choosing among alternatives. This process will also aid decisionmakers in constructing alternative future scenarios, thereby making better-informed choices among the alternatives.
Although the assessment process outlined here suggests a rational, linear approach to evaluating options, it is important to
emphasize that preferences, perceptions, information, and exogenous factors continually change, and an effective system must be
responsive and flexible to such changes. The process of decisionmaking is an on-going one, not a one-time assessment of tradeoffs and synergies between different objectives and the interests of
different stakeholders. Thus the assessment of responses needs to
accommodate feedback, as well as the possibility of learning and
adaptation. There is a growing emphasis on the use of methods
such as ‘‘adaptive management’’ and ‘‘adaptive co-management’’
to incorporate such dynamism into decision-making environments. (See Box 3.7.)
Such assessment processes can be undertaken by a number of
diverse stakeholders at a variety of scales. In such circumstances,
the use of decision-making methods that adopt a pluralistic perspective is particularly pertinent, since these techniques do not
privilege any particular viewpoint. Box 3.8 presents an example
of such a pluralistic decision making process, which has achieved
significant progress towards sustainable adaptive forest management in Canada.
A number of pluralistic decision-making tools and techniques
have been documented in the literature. These tools can be employed at a variety of scales, including global, sub-global, and
local. Tables 3.6, 3.7, and 3.8 list some of the tools that are available, as well as a preliminary assessment of their most appropriate
scale(s) of application. Although not necessarily complete, as new
techniques and tools are constantly being developed, the typology
Table 3.5. Quantitative Assessment of Trade-offs and Synergies
Political Institutional Economic Social Ecological
Response 1

4

2

1

1

1

Response 2

2

3

3

2

2

Response 3

1

1

2

1

2

. . . and so on

Assessing Responses
BOX 3.7

BOX 3.8

Adaptive Management and Adaptive Co-management

Canada’s Model Forest Program: Integrating Multiple
Dimensions into Responses

Adaptive management (Holling 1978) draws upon a variety of techniques for the management of ecological resources that emphasize the
wider system as an appropriate unit for analysis. These techniques are
particularly sensitive to dynamism and feedback; they are holistic and
process-oriented. Adaptive management recognizes the role of uncertainty in the decision-making environment, but uses adaptation (in the
Darwinian sense) to allow responses to learn from these environmental
variables, and thereby to produce more stable policy outcomes. Such
systems are modeled across a variety of temporal and spatial scales,
and usually involve the coupling of highly complex social and ecological
systems (Berkes and Folke 1998; Berkes et al. 2003).
Adaptive co-management builds on these principles by emphasizing
the importance of local ecological and social contexts within which
decision-making operates. Ecological processes at the local scale display a particularity and variation that have an impact on the ways in
which responses work in practice; incorporating such place-specific
knowledge is an important element of an adaptive management strategy. Sensitivity to the social context demands the recognition of local
communities as critical elements of any response strategy. Adaptive
co-management systems have been described as ‘‘flexible, communitybased systems of resource management tailored to specific places and
situations and supported by, and working with, various organizations
at different levels’’ (Olsson et al. 2004, p. 75). Responses developed
through such processes emphasize the central role of learning, adaptation, and collaboration in the evolution of strategies, in an attempt to
build more resilient social-ecological systems.
Assessments of empirical examples of such systems are increasingly seeking to understand why they are especially appropriate to the
choice, implementation, and evaluation of responses in a dynamic
world characterized by uncertainty and change (Olsson et al. 2004, for
instance, evaluate two cases from Lake Racken in western Sweden
and James Bay in Canada in order to identify the essential features of
the adaptive co-management process).

is reasonably comprehensive. Distinctions are made between deliberative tools (Table 3.6), which facilitate transparency and stakeholder dialogue over responses; information gathering tools (Table
3.7), which are primarily focused on collecting data and opinions;
and planning tools (Table 3.8), which are typically employed for
the evaluation of potential policy options. Chapter 4 presents a
more comprehensive overview of the specific issues that arise due
to the presence of uncertainty in the decision-making environment, and reviews specific decision analytical frameworks that
have been adopted in order to deal with such uncertainty.

3.7 Conclusion
Chapter 3 has attempted to outline a general guide to be used
for assessing ecological responses through the identification of the
impacts of responses across four domains: the political, institutional, economic, and social. Tools for assessing a fifth critical domain, the ecological, can be found in other chapters. These
impacts may pose binding constraints to response efforts, or they
may be considered acceptable trade-offs. We have consequently
developed a three-stage assessment process, involving the identification of binding constraints, comparison of trade-offs, and the
selection of a response that avoids binding constraints and minimizes negative trade-offs.

89

In an effort to develop innovative ideas and methods to promote more
sustainable, adaptive forest management in Canada in a manner that
ensures consideration of sociocultural and economic factors in any forest management response option, the federal government established
Canada’s Model Forest Program in 1992.
The Program now encompasses eleven model forests across Canada, selected to represent the diversity of ecosystems and social systems that characterize the Canadian forest milieu. Each model forest
is designed to function as a living laboratory in which new, integrated
forest management techniques are researched, developed, applied,
and monitored in a transparent forum characterized by partnerships
with stakeholders, including representatives from environmental organizations, native groups, industry, educational and research institutions,
all levels of government, community-based associations, recreationists,
and landowners, all of whom assist in the development of a research
agenda, and participate in the research process.
Some accomplishments include: development of a voluntary wetland conservation program for private lands; establishment of protocols
for reporting on socioeconomic indicators based on Statistics Canada
census data; an ecosystem-based Integrated Resource Management
Plan now being used by the province of Saskatchewan; production of
a code of forestry practice booklet to help landowners understand and
apply the principles of sustainable forest management; establishment
of the Grand Lake Reserve to protect three eco-regions and habitat for
the endangered Newfoundland pine marten. For more information visit
the Model Forest Program Web site: http://www.nrcan.gc.ca/cfs-scf/na
tional/what-quoi/modelforest_e.html.

Table 3.6.

Deliberative Tools
Scale of Application

Tool

Global

Subglobal

Area/neighborhood
forums

Local

References



Lowndes et al. 1998

Citizens’ juries





Lowndes et al. 1998

Citizens’ interactive
panels





Richardson 1998;
IPPR 1999



Clarke 1998

Community issues
groups
Consensus conferences







IPPR 1999

Electronic democracy







IPPR 1999

Focus groups



Lowndes et al. 1998

Issue forums



Lowndes et al. 1998

Service user forums



Lowndes et al. 1998

Response assessments can be complex and costly endeavors,
but their utility can be measured in the increased probability of
response effectiveness. While in the past, assessments have tended
to be undertaken from a disciplinary perspective, we emphasize
the importance of maintaining an interdisciplinary approach to
assessment to ensure that important impacts or assessment meth-
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Table 3.7.

References

Information Gathering Tools
Scale of Application
Subglobal

Local

Citizens’ research
panels





IPPR 1999

Deliberative opinion poll





IPPR 1999

Environmental impact
assessment





Taylor 1984

Participatory rural
appraisal



Chambers
1983, 1997

Rapid rural appraisal



Chambers 1997

Tool

Global

References

ods are not overlooked. Any evaluation of the human dimensions
of ecological responses, however, will inevitably be characterized
by subjectivity and difficulties associated with attempting to reconcile heterogeneous assessment methods.
No matter how comprehensive an assessment, decisionmakers must be prepared for the likelihood that consensus is not
always reached among all stakeholders involved in a particular
response. Among the most important steps that should be taken
to limit potential conflict are emphasizing an inclusive evaluation
processes, so that assessment is not undertaken by elite decisionmakers; maintaining transparency and accountability throughout
the assessment process; and, ultimately, developing responses that
are flexible enough to maintain effectiveness despite dynamic
human conditions. In the end, however, consensus building may
be difficult, but with work, it is likely to be possible.
Table 3.8.

Planning Tools
Scale of Application
Global

Subglobal

Local







Warner 1997

Cost-benefit analysis





Hanley and Spash
1993

Future search conferences



Tool
Consensus participation

References



IPPR 1999



Del Valle 1999





Lowndes et al.
1998





Stirling and Maher
1999

Participatory learning and
action



Guijt 1998; Holland
1998

Planning for real



IPPR 1999

Service user forums



Lowndes et al.
1998

Innovative development
Issue forums
Multicriteria analysis



Stakeholder decision
analysis







Grimble et al.
1995; ESRC 1998

Trade-off analysis







Brown et al. 2002





Lowndes et al.
1998
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