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Preface

Through the Millennium Development Goals world leaders promised to deal with
poverty while enhancing sustainable development and international cooperation.
These three goals come together in efforts to pay, compensate or reward for the
environmental services that are (still) provided by upland communities. Where these
services benefit downstream people that are less poor than the people in the
uplands, forms of payment can be both fair and efficient. Where the services are
provided as global goods, as is the case with biodiversity conservation and net
reduction of greenhouse gas emissions, payments and investment can and should be
made by beneficiaries overseas. The words ‘Payments for Environmental Services’
(PES) have become the label for a wide array of approaches and methodologies in
this domain. It is a field of active research on the interface of knowledge and action.
The subset of ‘pro-poor’ forms of such mechanisms is still under debate: is it
desirable? is it even possible? should the old adage’ one instrument per policy
objective, one objective per policy instrument’ still apply?

Agroforestry can provide many ‘environmental services’ while also providing goods
for local consumption and trade. The World Agroforestry Centre is proud that along
with the International Fund for Agricultural Development it was an early investor in
this field through the innovative RUPES project in Asia that now has a counterpart in
Africa in the PRESA project.

We are happy to share this bundle six recent peer-reviewed papers that advance the
theory and praxis of a more responsible way of managing natural resources along
with poverty reduction. We hope the papers will stimulate further debate, enquiry
and action.

Dennis P. Garrity
Director General World Agroforestry Centre
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ABSTRACT. Thisisthefirst of aseriesof papersthat review the state of knowledge and practiceregarding
compensation and rewards for environmental services in the developing world. The paper begins with an
assessment of the historical devel opment of compensation and reward mechanismswithin abroader context
of changing approachesto nature conservation and environmental policy. Theassessment showsthat greater
interest in compensation and reward mechanisms has emerged within a policy context of changing
approaches to nature conservation and flexible multi-stakeholder approaches to environmental
management. In the developing world, an even greater variety of perspectives has emerged on the
opportunities and threats for using compensation and rewards for environmental services. Within that
background, the paper clarifieskey concepts—including the distinction between compensation and reward
—and presents a conceptual framework for typifying and characterizing different types of mechanisms
that link ecosystem stewards, ecosystem service beneficiaries, and intermediaries.

Key Words: Africa; Asia; compensation; ecosystems service; Latin America; payment for environmental
service; rewards

INTRODUCTION priced or assigned value by the prevailing systems

of production, exchange, and regulation. Although

Ecosystems are crucially important to human
societies for the many and varied ecosystem
services upon which life is based. Ecosystems
provide products of direct value to people—food,
fiber, and fuel—and an array of indirect benefits,
including water filtration, climate regulation,
nutrient cycling, pollination, pest control, and
disease regulation. Hedthy ecosystems are
particularly important to the rural poor of the
developing world, people who often live in very
close connection to their natural surroundings.
Despite the fundamental importance of ecosystem
servicesto humanwell-being, however, ecosystems
and their constituent goods and services continueto
decline at alarming rates (Millenium Ecosystem
Assessment 2005).

A maor reason for the systemic decline of
ecosystemsisthat many ecosystem services are not

there are markets for many of the “provisioning”
ecosystem services, there tend to be incomplete or
missing marketsfor the“regulating,” “ supporting,”
and “cultural” services. Reasons for market failure
arewell known: cultural servicestendto havepublic
good characteristics (non-rivalry in consumption
and non-excludability), whereasregulatory services
are highly influenced by production externalities.

Societies have devised a number of public policy
instruments to cope with these market failures.
Some instruments, particularly regulations, property
rights, and financial instruments, have been used for
environmental governance for many years.
Regulatory instruments tend to be implemented in
atop-downandrigid manner, earningthemthename
“hard policy instruments’ or *“command-and-
control” instruments. Over the last 20 to 30 years,
a variety of new “soft” environmental policy
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instruments have been devised and implemented.
Soft policy instrumentstend to be moreflexible and
subject to negotiation and multi-stakehol der dialog,
and consistent with market approaches to
efficiency.

There are optimistic and pessimistic views of these
recent attemptsto harnessmarket forcesfor the dual
goals of improved ecosystem management and
enhanced human well-being. Overall, one might
conceive of four extreme circumstances of trade-
offs or complementarities between environmental
conservation and humanwell-being: (1) ecosystems
maly be conserved and the poor made better off; (2)
ecosystems may be conserved at the expense of the
poor who rely on the ecosystem services; (3) the
poor may be made better off, but at the expense of
ecosystem services that are highly valued by the
larger society; or (4) ecosystems may continue to
degradeat thesametimeastherightsand well-being
of the poor decline. Which of these scenarios is
likely to hold, and under what conditions, were key
guestions addressed in a pan-tropical scoping study
of compensation and reward for environmental
services conducted in 2006 and 2007. This
introductory paper reviews the key concepts and
perspectives that were used to frame that pan-
tropical review.

EVOLUTION OF CONSERVATION
APPROACHES

An ealy conservation approach caled the
wilderness conservation approach, became the
backbone of the western conservation movement in
the 20th century. Thisapproachfocused onisolating
and protecting designated areas and species from
surrounding areas of human impact, based on the
assumption that growth of human populations and
economic activity is inevitably destructive to the
environment (Callicott 1991). The wilderness
conservation approach underpinned the creation of
the National Parks system in the United States,
which continues to inspire the parks approach to
conservation across the world. Park creation
involved theremoval of peoplefrom parksand their
resettlement outside of park boundaries. Access to
the park was largely restricted to local community
members, managed by a system of “fences and
fines.” The parks approach continuesto bethemain
approach to conservation across the world (Chape
et al. 2003).
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Integrated conservation and development projects
(ICDPs) emerged asacomplement tothewilderness
conservation approach in the 1980s. These ICDPs
were designed to simultaneously advance: (1) more
effective biodiversity conservation in parks and
surrounding landscapes, (2) increased community
participation in conservation and devel opment, and
(3) economic opportunitiesfor therural poor (Wells
et al. 1999). However, it isgenerally acknowledged
that the impacts of ICDPs on conservation and
economic development have been mixed (Oates
1999). On the whole, the schemes have often been
difficult to sustain in financia terms, and their
conservation impacts have rarely matched
expectations.

The concept of using direct payments for
biodiversity conservation hasemerged inthelast 10
years as the limitations of the parks and ICDP
approaches have become clear. Payment for
environmental services explicitly recognizes the
legitimate right of people to live in conservation
landscapes, providing direct payments to those
people whose actions are consistent with agreed
biodiversity conservation or watershed management
plans (Ferraro and Kiss 2002).

ORIGINSAND DEVELOPMENT OF
MARKET INSTRUMENTSFOR
ENVIRONMENTAL POLICY

The theory behind incentive or market-based
approaches to environmental policy was first
developed by economists in the 1960s. Crocker
(1966) proposed cap-and-trade systems to manage
pollution: limited amounts of tradable rights to
polluteor usenatural resourceswould bedistributed
to stakeholders, with firms with lower pollution-
abatement costs able to sell emission permits to
firms with higher costs. Compared with the use of
fixed standards, these flexible mechanisms would
meet the same emission standardsat |ower total cost
to the economy (Woodward 2005).

In1977,theU.S. Environmental Protection Agency
began an emission-offset schemethat allowed firms
to trade and bank credits for emissions of carbon
dioxide (CO,), sulfur dioxide (SO,), and nitrous
oxides (NO,). The largest and perhaps most
successful emission-trading regimes in the United
Statesweretheleadtrading regimefor reducing lead
content of gasoline and the SO, allowance trading
regime for acid rain control (Stavins 2002).
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Since 1992, there has been considerable
experimentation with flexible policy instrumentsin
Europe. Jordan et a. (2005) describe four types of
new environmental policy instruments that have
emerged over the last 15 years: (1) market-based
instruments, including eco-taxes, tradable permit
systems, subsidies, and deposit-refund schemes, (2)
eco-labels, (3) voluntary environmental management
and business certification systems, and (4)
voluntary agreements between industry and public
authorities, including negotiated agreements, public
voluntary schemes, and unilateral commitments.

Di Leva (2002) describes three categories of
market-based instruments that have made
significant inroadsin devel oping countriessincethe
Rio Summit of 1992: (1) revenue-raising measures
adjusted to environmental concerns, including
ecotourism, (2) real property measures adjusted to
conservation needs, such as conservation
easements, and (3) protection through a variety of
more recent legal instruments, such as carbon
sequestration under the Kyoto Protocol and
transferable quotas. In addition, there has been a
[imited number of self-organized dealsin which the
beneficiaries of environmental servicesmakedirect
payments to ecosystem stewards for the
maintenance or restoration of environmental
services. Overal, environmental policy in the
developing world still relies primarily on hard
policy instruments, most of which extend from
colonia policy approaches (e.g., Fay and Michon
2005).

CONTRASTING PERSPECTIVESON
COMPENSATION AND REWARD FOR
ENVIRONMENTAL SERVICES

The previous sections of the paper support the view
that conservation and environmental policy
perspectives are the main paradigms promoting
compensation and rewards for environmental
services across the globe. At least within the
developing world, however, it appearsthat thereare
several other perspectivesthat are asimportant and
prevalent. The following paragraphs present our
characterization of these different perceptions. We
draw special attention to cases that were presented
at the regional workshops.
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Wildlife Conservation Per spective

Compensation and reward for environmental
services (CRES) mechanisms are mostly viewed as
a source of conservation finance that may or may
not complement or replace public funding and entry
fees. Compensation mechanisms, such as the
consolation mechanism instituted around Nairobi
Park in Kenya, are used to compensate farmers for
damage to livestock and crops caused by wildlife.
Reward mechanisms, such as the wildlife lease
program also operating around Nairobi Park, may
provide landowners with additional incentive to
maintain wildlife corridors (see Ochieng et al.
2007). Among the wildlife conservation community,
there continues to be significant skepticism about
the potential for CRES mechanisms to provide
wildlife conservation, especially mechanisms such
as the Clean Development Mechanism that may
result in trading water and biodiversity for carbon.

Environmental Management Per spective

A CRES mechanism may be mostly viewed as a
way to provide positive incentives for good
environmental stewardship to go along with the
standard set of environmental regulations. As
discussed in the literature review above, the
movement toward CRESin thedeveloping worldis
part of a more general globa trend toward
negotiation and softer environmental regulation.
Many of the participantsin the regional workshops
expressed interest in CRES mechanisms for
resolving conflicts over resource access and benefit
sharing.

Poverty Reduction Perspective

A CRES mechanism may be mostly viewed as a
possible alternative income stream for poor people,
that is, a new way to “put money in farmers
pockets.” This emerged as a dominant perspective
at the African regiona workshop. At the Latin
Americaand Asiaregional workshops, on the other
hand, many participants expressed concerns that
CRES mechanisms, particularly carbon finance
mechanisms, might also dispossessindigenous and
poor people. This perspective has been strongly
expressed in media reports of carbon sequestration
projectsin Ugandaand in statements by indigenous
people’ sgroupsin Latin America (see Poats 2007).
Indeed the Rewarding Upland Poor for
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Environmental Services (RUPES) project in
Southeast Asia was expressly designed to explore
the potentia for pro-poor mechanisms (http://www.
worldagroforestrycentre.org/sea/Networks RUPES/

index.asp).

Economic Planning Per spective

A CRES mechanism may be regarded as aflexible
and efficient way of correcting market failures and
collective action problems. The papers by Ferraro
and Kiss (2002) and Pagiola et a. (2002, 2004)
express this perspective.

Rural Empowerment and Social Justice
Per spective

A CRES mechanism may be viewed as a way to
redress historical imbalances in the power, rights,
and responsibilities of resource-dependent people
vis-a-visecosystem-service beneficiarieswho often
enjoy greater influence over the political and
economic processes. McKay and Bjornlund (2001)
have explicitly considered water markets in
Australiafrom the social justice perspective.

Business Per spectives

There appear to be multiple business perspectives
on CRES: (1) redressing environmental damage
caused by business operations as a lega or ethical
imperative, (2) a component of a corporate social
responsibility strategy designed to maintain or
enhance the reputation of the business, (3)
complying with current or likely future
environmental regulations, or (4) sustaining or
improving crucial ecosystem servicesthat areinputs
into business operations. A joint publication of the
Earthwatch Institute, International Union for
Conservation of Nature (IUCN), World Business
Council for Sustainable Development (WBCSD),
and World Resources Institute (WRI) (Earthwatch
Institute et al. 2006) summarizes information on
these multiple motivationsof business. Compliance
with current environmental regulations—particularly
in the European Union Emission Trading Scheme
—is the major factor driving the interests of
European businesses in the carbon trade.
Compliance with likely future environmental
regulationsisdriving U.S. business interestsin the
voluntary carbon market (Hamilton et al. 2007).
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Farmersand Ecosystem Stewards

The people who live within key ecosystems may
aso see CRES from severa perspectives. (1)
official recognition of their rightsto reside in, use,
and modify a protected ecosystem, (2) a new
government program that provides public services
in exchange for formation of groups or planting
trees, (3) anew source of revenue for performing a
defined service, or (4) anew way for governments
and powerful interest groups to dispossess people
from their land. The World Agroforestry Centre
(ICRAF) and Lampung University recently
conducted an analysis of farmers preferences for
the elements of conditional social forestry contracts
in Sumatra and found that farmers place greatest
weight on recognition of their rights and public
services that they relate with the social forestry
contracts (Arifin et al. 2008).

Environmental Service Beneficiaries Seeking
Redress

Environmental service beneficiaries seeking
redressfor environmental damage caused by others
may see compensation for environmental services
as one of several ways to redress past grievances.
Voluntary compensation payments, negotiated
outside of the legal system, may prove to be more
effective than legally enforced payments.

A CONCEPTUAL MODEL OF
COMPENSATION AND REWARD FOR
ENVIRONMENTAL SERVICES

Definitions and Concepts

A variety of terms are used in the academic and
empirical literature to describe new market
instruments for environmental policy. This section
seeksto clarify some of these key terms, structured
around a simple conceptua framework.

Twoimportant conceptsare environmental services
and ecosystem services. In thispaper, wefollow the
environmental economics concept of “environmental
service” asapositivebenefit that peopleobtainfrom
the environment. The environmental services of
forests and landscapes, for example, are usually
categorized into watershed protection, biodiversity
conservation, atmospheric regulation (including
greenhouse gas mitigation), and landscape beauty
(e.g., Pagiolaet a. 2002).
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We aso follow the definition of “ecosystem
service’ used by the Millenium Ecosystem
Assessment (MA) “....the benefits people obtain
from ecosystems. These include provisioning
services such asfood and water, regulating services
such as regulation of floods, drought, land
degradation, and disease, supporting services such
as soil formation and nutrient cycling, and cultural
servicessuch asrecreational, spiritual, religiousand
other nonmaterial benefit” (MA 2005:27).

In practice, the main difference between ecosystem
servicesand environmental servicesistheinclusion
or exclusion of provisioning ecosystem services.
M ost provisioning ecosystem services—food, fiber,
timber—are excludabl e and non-competitive goods
for which markets develop most readily. The focus
in this paper is on environmental services, most of
which are regulating, supporting, and cultura
services of ecosystems—for which markets do not
easily develop.

Payment for environmental service (PES) isanother
key concept. In a 2005 publication, Sven Wunder
proposed the following definition for PES: “....a
voluntary, conditional transactionwhereat |east one
buyer pays at least one seller for maintaining or
adopting sustainable land management practices
that favour the provison of a well-defined
environmental service” (Wunder 2005:3). Although
this definition has been generally accepted by
economists working on market-based instruments
for environmental policy, it suffers from being too
restrictive. For example, Robertson and Wunder
(2005) have shown that the conditionality
requirement rules out most incentive-based
instruments in use in developing countries, using
termslike “PES-like” and “incipient PES’ as more
inclusive terms. Rosa et a. (2004) are among the
group of analystswho favor theterm* compensation
for environmental services,” athough as a legal
concept compensation refers to “....financial
compensation recoverable by reason of another’s
breach of duty” (Wikimedia Foundation 2009).

Here, we accept the Wunder (2005) definition of
payment for environmental service and provide
additional concepts to better describe the range of
mechanismsthat are being negotiated for managing
interactions between people with diverse interests
in ecosystem management and environmental
services. Building on the work of Tomich et a.
(2004), wepresent hereaconceptual framework that
illustrates different types of relationships among
stewards, beneficiaries, and intermediaries.
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| dentification and Characterization of Actors
in Compensation and Rewar ds for
Environmental Services

There are three generic types of stakeholders or
functional groupsin compensation and rewards for
environmental services. ecosystem stewards,
environmental service beneficiaries, and intermediaries.

An “ecosystem steward” is an entity (individual,
family, group, community) whose actions modify
the quantity or quality of ecosystem services
available to environmental service beneficiaries.
Ecosystem stewards are recognized by society as
having the right to interact with an ecosystem,
provided they accept limitations on those rightsand
obligations to maintain the ecosystem. Experience
showsthat there are several defining characteristics
of ecosystem stewards and their relationships with
ecosystems and other actors:

1. Exclusion or inclusion criteria. What criteria
define who isin and out of different groups
of ecosystem stewards? Is inclusion or
exclusion based on ethnicity, gender, ability
to pay, residential location, or political
power?

2. Type and strength of social organization
among ecosystem stewards, including their
social and political capital.

3. Nature of the cause—effect relationships
between ecosystem stewards and the
ecosystem. What technologies, land-use
practices or enterprises are associated with
benign or destructive use of the ecosystem?
What components or locations in the
ecosystem are particularly important for
ecosystem structure and function? How fast
or sow are the relationships—do they act
over minutes, days, or decades? Are the
relationships relatively linear, non-linear, or
subject to thresholds?

4. Location vis-avis the ecosystem. Are they
upstream, midstream, or downstream within
awatershed, adjacent to or more distant from
aprotected area, located within or outside of
an ecosystem?

5. Rights and discretion over the way the
ecosystem is used and managed.
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6. Leve of well-being or type of poverty, both
in absolute terms and relative to other actors
affecting the ecosystem.

7. Demographic composition—in terms of
gender, ethnicity, age, and livelihood
strategies.

“Environmental service beneficiaries’ are entities
(individuals, families, groups, corporations, towns,
utility companies) who benefit from the
environmental services generated by an ecosystem.
Environmental service beneficiaries can be
characterized by:

1. Typesof environmenta service they benefit
from.

2. Location—physical location within  or
outside of the ecosystem, within or outside of
the administrative area or country where the
ecosystem is located.

3. Degree and type of dependence on the
environmental service—for subsistence or
commercial exploitation.

4. Access to adternative supplies of the
environmental services or good substitutes
for those services.

5. Leve and trend in different dimensions of
human well-being or deprivation.

6. Strength and type of property rights or
entitlements to the environmental service.

7. Demographic composition—gender, ethnicity,
age, and occupation.

8. Type and strength of groups and other forms
of social organization.

9. Their action resources with regard to the
environmental services and their relations
with others (see Ostrom (2005) for a
description of action resources).

“Intermediaries” are entities that directly or
indirectly shape interactions among ecosystem
stewards, environmental service beneficiaries, and
the ecosystem itself. Environmental service
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intermediaries perform a variety of roles in
compensation and rewards for environmental
services, including providing information relevant
to design, monitoring, and evaluation of contracts
and negotiated agreements, providing a forum for
negotiations, enforcing the terms of regulationsand
contracts, and offsetting the transaction costs of
establishing and mai ntai ning aworking mechanism.
Intermediaries can be characterized by:

1. Mandate, objectives and perspectives—
intermediaries vary greatly in terms of
mandate and objectives, from international
conservation organizations, international and
national research organizations, local
governments, philanthropists, international
development assistance organizations, state
and local arms of government.

2. Representation—some intermediaries act on
behalf of ecosystem stewards, environmental
service beneficiaries, or third parties with
interest in the ecosystem or people living in
the ecosystem.

3. Source of authority—international convention,
national law or policy, customary laws, local
practice, control over financial or physical
resources, ownership or direct financial
interest in resource use, influence over the
behavior of other authorities.

4. Type of influence on the behavior of
ecosystem service modifiers and environmental
service beneficiaries—imposition or enforcement
of regulations on resource use; subsidization
of the costs of establishing or maintaining an
environmental management regime; subsidization
or provision of positive incentives.

Definition and Typology of Compensation and
Rewardsfor Environmental Services

We define CRES as follows: “contractual
arrangements and negotiated agreements among
ecosystem stewards, environmental service
beneficiaries, or intermediaries, for the purpose of
enhancing, maintaining, reallocating or offsetting
damage to environmental services.”
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A particular CREScontract or negotiated agreement
will include a compensation or reward instrument
or combination of instruments. Thus, we need to
define the following terms:

“Compensationfor Environmental Services’ (CES)
are payments or other forms of restitution made to
environmental service beneficiaries or ecosystem
stewards to offset foregone entitlements to
environmental services or ecosystem stewardship
benefits. There are two types of CES, here labeled
as CES1 and CES2.

+ CES1—Compensation to environmental
service beneficiaries for socially disappointing
damage to ecosystem services by ecosystem
stewards. This includes self-organized deals
between stewards and beneficiaries, restitution
payments ordered by intermediary organizations,
and compensation payments made by
intermediary organizations.

«  CES2—Self-organized contracts, negotiated
agreements or tradable allowance and permit
systems that facilitate exchange of
environmental service entitlements among
environmental service beneficiaries. This
includes cap-and-trade systemsfor emissions
and conservation concessions.

“Rewards for Environmental Services’ (RES) are
inducements provided to ecosystem stewards to
give them incentive to enhance or maintain
environmental services. Again, there are two types
of RES: RES1 and RES2.

+ RES1—Rewards to ecosystem stewards for
foregone stewardship rights or reduction of
threats. This includes self-organized deals
between ecosystem stewards and environmental
service beneficiaries, public programs of
reward made on behalf of beneficiaries and
ecolabeling and certification schemes for
productsgenerated through good stewardship
practices.

+  RES2— Rewards to ecosystem stewards for
undertaking extrainvestments or management
practices that restore or enhance the
ecosystem. This includes self-organized
deals and public programs of reward.
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Figure 1 presents these conceptsin graphical form.
The upper-left bubbles represent the ecosystem,
with ecosystem structure and function transformed
by an ecological productionfunctioninto ecosystem
services. Environmental service beneficiaries
benefit from environmental services, either directly
or through some value or market chain. Ecosystem
stewards interact directly with the ecosystem, with
threetypesof effects: use or extraction of ecosystem
services, conservation and protection of the
ecosystem, and investment and management to
enhance or restore the ecosystem. The solid lines
joiningtheboxesshow direct relationships. Thefour
types of compensation and rewards for
environmental services are indicated, with dashed
lines showing transfers of resources.

Experience shows that mechanisms of compensation
and rewards for environmental services can be
characterized in several respects in addition to the
stakeholder characteristics discussed above. These
characteristics affect the performance of the
mechanism in terms of ecosystem management and
impacts on poverty and human well-being.

1. Relationships among ecosystem stewards,
environmental service beneficiaries, and
intermediaries. What isthe nature of previous
and confounding relations between ecosystem
stewards, environmental service beneficiaries,
and intermediaries? Is the mechanism the
only contractual or negotiated relationship
among the parties, or is this part of a multi-
stranded social, economic, or political
relationship?

2. Characteristics of the mechanisms:

«  Natureof thecontract or agreement. Arethere
individual or group contracts? What type of
enforcement mechanismisin place?

« Transaction costs of establishing and
operating the mechanism, including information,
contracting and enforcement, and the
distribution of those transaction costs,

«  Typeof remuneration or incentives provided
as compensation or reward. Is there quid pro
quo exchange of money for divisible,
excludable goods, asis normally the case for
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Fig. 1. Characterization of mechanisms for compensation and reward for environmental services.
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provisioning goods? Are conditional property
rights, public services, or extension services
explicit or implicit components of the
contract or agreement?

«  What market-based instruments are used?
Market-based instrumentsaretangibl e pieces
of evidenceof environmental servicesthat are
issued or certified by some public or private
authority and backed by the reputation or
legal sanction of that authority. An example
of a market-based instrument is the certified
emission reduction (CER) that is backed by
the Executive Board of the Clean
Development Mechanism and certified by
reputable private firms.

«  Tempora pattern of payment. Isthe payment
arecurrent payment to offset the opportunity
costs of lower returns or alump sum that is
assumed to facilitate ecosystem stewards
making the investments necessary to surpass
some type of threshold?

CONCLUSIONS

Previous sections of this paper reviewed the
concepts and provided an overview of recent
historical development of conservation and
environmental policy across the developing world.
Conservation organizations have become increasingly
interested in the possibility of using compensation
and rewards for environmental services to make
more efficient use of avalable funds and for
sustaining conservation outcomes. At the same
time, the policy, regulatory, and business
environments within developing countries are
generally becoming more conducive to CRES
mechanisms.

The situation unfolding in the developing world is
part of aglobal trend toward moreflexible, market-
oriented, and multi-stakeholder environmental
policy. Asgovernmentsbecomelessinvolvedinthe
strict  enforcement of hard environmental
regulations, non-governmental organizations, international
organizations, and civil society organizations are
becoming more involved in exerting pressure on
companiesto adopt good business practices toward
the environment. Among the countries of Europe
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and North America, the portfolio of environmental
policy instruments varies considerably from
country to country, with regulations still forming
the main structure of environmental management.
We should similarly expect that systems of
compensation and reward for environmental
services will vary across the developing world. In
the developing world, there are even more disparate
perceptions of the potential role and function of
CRES mechanisms.

Responsesto this article can be read online at:
http: //mww.ecol ogyandsoci ety.org/vol 14/iss2/art26/

responses/
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Trends and Future Potential of Payment for Ecosystem Servicesto

Alleviate Rural Poverty in Developing Countries
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ABSTRACT. Payment for ecosystem services (PES) is a market-based approach to environmental
management that compensates land stewards for ecosystem conservation and restoration. Because low-
income households and communities control much of the ecologically sensitive land in developing
countries, they potentially stand to gain from PES, as environmentally responsible stewardship isassigned
a value by various actors in society. To date, however, instances of PES benefiting the poor have been
limited mainly to specific localities, small-scale projects, and a handful of broader government programs.
Weanalyzethesize, characteristics, and trends of PESto evaluateitsfuture potential to benefit low-income
land stewards in developing countries. We estimate that by the year 2030, markets for biodiversity
conservation could benefit 10-15 million low-income househol dsin devel oping countries, carbon markets
could benefit 25-50 million, markets for watershed protection could benefit 80—100 million, and markets
for landscape beauty and recreation could benefit 5-8 million. If payments and markets reach these
potentials, they could provide a non-negligible contribution to poverty alleviation at the global level.

Key Words:. biodiversity conservation; carbon sequestration; eco-certification; market development;
market policy; payment for ecosystem services; payment for environmental services; poverty alleviation;

rural development; watershed protection

INTRODUCTION

Payment for ecosystem services (PES) is an
approach to environmental management that uses
cash payments or other compensation to encourage
ecosystem conservation and restoration. We define
PES to include direct payments from ecosystem
service beneficiaries to land stewards, as well as
indirect payments earned through eco-certified
production (Food and Agriculture Organization
2007). PES as defined here is therefore a subset of
compensation and reward for ecosystem services,
which isdefined and analyzed el sewhere (Swallow
et al. 2009). PESisimplemented through contingent
agreements between land stewards and ecosystem
service beneficiaries such as private businesses,
communities, and society as a whole (Wunder
2005).

Throughout the developing world, critical

ecosystem services are generated on rural lands
owned or managed by low-income people,

'Cornell University, “Ecoagriculture Partners, *Climate Focus

including natural forests, agroforests, farmland, and
rangeland (Daily 1997, Molnar et a. 2004). As
markets and compensation schemes for ecosystem
services are established, low-income land stewards
stand to benefit from the increased value placed on
the servicesthat theselandsprovide. Several studies
have evaluated the degree to which low-income
sellers of ecosystem services have benefitted or
could benefit from PES (Landell-Mills and Porras
2002, Grieg-Gran et al. 2005, Pagiola et al. 2005,
Food and Agriculture Organization 2007, Scherr et
al. 2007b, Pagiolaet al. 2008a, Peskett et al. 2008).
Theresultsindicate that PES does or could provide
important livelihood benefits to poor people at the
household or community level, whether in theform
of cash payments or noncash benefits such as
enabling the transition to more profitable and
resilient land-use systems, establishing secure land
tenure, or strengthening social capital and
supportive local ingtitutions. However, the overall
size and effect of pro-poor PES have not been
quantified; therefore, the potential for PES to
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aleviaterural poverty at aglobal scale over the next
few decadesis largely unknown.

Here, we address this important gap by providing
quantitative estimates of the degree to which PES
could benefit low-income rural land stewards as
sellers of ecosystem services over the next two
decades. To do this, we evauate three aspects of
ecosystem servicemarkets: thetotal potential future
size of these markets, the segment of these markets
that could involve low-income land stewards, and
the level of benefit that low-income people could
derivefromparticipation (Fig. 1). PEScanalso have
significant effects on low-income ecosystem
service beneficiaries and on PES nonparticipants.
For example, urban water users in developing
countriescould realize benefits (e.g., cleaner water)
and incur costs (e.g., higher water cost rates)
associated with PES for watershed protection.
Similarly, PES nonparticipants could derive
indirect benefits from improved ecosystem
stewardship on nearby lands or could be harmed by
the re-allocation of land tenure and resource use
rights associated with PES. These important issues
are beyond the scope of our analysis, but are
considered in severa other studies (e.g., Wunder
2008, Zilberman et a. 2008). In addition, we
consider the potential effects of PES only on rural
land stewards as providers of ecosystem services;
we do not examine nonland-use-based ecosystem
service markets or initiatives such as renewable
energy projects for generating carbon offsets.

First, we begin by reviewing the current scope and
characteristicsof PESmarketsglobally with respect
to each of the three factors identified above: total
market size, pro-poor participation, and pro-poor
benefit. Second, weidentify and discuss key market
and policy patternsandtrendsthat arelikely to affect
the future development of these aspects of PES.
Third, we synthesize this information to estimate
the number of low-income land stewards that could
participate in each market segment. Finaly, we
identify key leverage points for realizing the
potential of PES to benefit the poor over the next
two decades.

TOTAL MARKET SIZE

To understand opportunities for pro-poor PES, it is
helpful to distinguish different ssgments of the PES
market and analyze each according to its distinct
attributes. For our purposes, we define a PES
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typology according to two variables: the type of
service being transacted and the identity of the
buyer. Market-like transactions have developed
around four ecosystem service categories:
biodiversity conservation, carbon sequestration,
watershed protection, and landscape beauty and
recreation (Landell-Mills and Porras 2002). In
addition, there are four categories of ecosystem
service buyers (Scherr et al. 2004):

1. Public sector buyers: These buyers seek to
protect the public good of ecosystem services
on behaf of their constituencies. They
include local, regional, and nationa
governments, as well as quasi-public
agencies such as the World Bank.

2. Private sector buyers under regulatory
obligation: These buyers are mandated to
offset their environmental impacts by laws
such as wetland mitigation requirements or
greenhouse gas emissions trading schemes.

3. Private sector buyers acting voluntarily:
These buyers may purchase ecosystem
servicesto support their business operations,
to maintain a “green” brand image, or to
adhere to principles of corporate social
responsibility. This category aso includes
philanthropic buyers such as conservation
nongovernmental organizations (NGOs) and
individual consumers.

4. Consumers of eco-certified products: These
buyers participate in ecosystem service
markets by paying a premium for products
produced in more environmentally benign
ways, such as shade-grown coffee that
conserves biodiversity. Although the form of
payment is less direct than in the other three
categories, this market segment is important
for low-incomeland stewardsandistherefore
included in our analysis.

Public sector buyers have historicaly been the
largest purchasers of ecosystem services (Food and
Agriculture Organization 2007), but thisischanging
as cap-and-trade programs for carbon, as well as
various habitat mitigation schemes, promise to
increase the role of private sector buyers acting
under regulatory obligation. With this change, the
global portfolio of PES is shifting from a
preponderance of government programs financed
by tax revenue, foreign aid, and loans to a greater
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Fig. 1. Conceptual representation of the key factors influencing the potential of payment for ecosystem
services to benefit low-income people. (A) Total size of PES markets, (B) degree to which low-income
people can participate in these markets as sellers of ecosystem services, (C) degree to which participants

actually benefit.

a) How large is the pie?

share of true market instruments driven by private
demand and facilitated by the maturation of
supporting institutions (Bracer et al. 2007).

We derived size estimates for each market segment
by conducting a meta-review of existing PES
projects and programs and classifying each project
or program into the ecosystem service category that
best describes its buyer type and principal
conservation objective (Table 1). However, many
initiatives, including thelarge public PES programs
in Europe and the United States, tend to purchase
“bundles” of multiple environmental services or
tend to be ambiguous with regard to the specific
services procured. Thus, athough the order-of-
magnitude market size calculations are fairly
straightforward, the allocation among market
segments is subject to differing interpretations.

b) How big a slice goes
to the poor?

c) How “sweet” is this slice?

PRO-POOR PARTICIPATION

Previous studies have identified a set of four
sequential criteriathat must be met for low-income
households and communities to participate in PES:
eligibility to participate, desireto participate, ability
to participate, and competitiveness relative to
prospective nonpoor sellers of ecosystem services
(Pagiolaet al. 2005, Wunder 2008).

For low-income land stewards to be €eligible to
participate in PES, they must manage land or
resources that provide or could provide ecosystem
services demanded by buyers. Poor people who
provide services that are ecologically valuable but
not demanded by specific buyers are unlikely to
benefit from PES (Southgate and Wunder 2007).
Eligibility is also contingent upon satisfying rules
or criteria established by the PES market or
program. To date, smallholders have been largely
excluded from the regulatory carbon market
because of limitations and complex rulesrelated to
land-use-based projects under the Kyoto Protocol’ s
Clean Development Mechanism (Henman et al.
2008). In addition, some government PES programs
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Table 1. Estimatesof market size, buyers, and sellersin various market segments of payment for ecosystem
services (PES) as of 2009. See text for explanations of categories and market segments.

Type of payment for Market size (million Buyer Seller Data source
ecosystem services usD/yr)t

1. Biodiversity conservation

(A) Public sector 14507 (190) Governments, Farmers, forest European Union
multilateral landowners, other Directorate-General
organizations private land stewards  for Agriculture and

Rural Devel opment
2008, Forest Trends
and Ecosystem
Marketplace 2008, U.
S. Natural Resources
Conservation Service

Farm Bill
Conservation
Programs§
(B) Private, regulated (cap- 380; (unknown) Public agencies Mitigation banking ~ Environmental Law
and-trade for terrestrial (transportation companies, public Institute 2007,
habitats and species) departments, etc.), rea agencies, program websites
estate devel opers nongovernmental
organizations
(NGOs), private land
stewards
(C) Private, voluntary 10-17 (5-8) Corporations, Private land stewards,  Forest Trends and
(corporate social conservation NGOs, NGOs, private Ecosystem
responsibility, “green” individuals companies, Marketplace 2008,
branding, philanthropic) indigenous and project websites
community groups
(D) Eco-certified forest > 50001 (> 120) Individual consumers, Certified forest Bishop et al. 2008,
products retailers, industriesthat ~ products producers Forest Trends and
use wood and fiber Ecosystem
Marketplace 2008
Eco-certified agricultural 42,0009 (unknown)  Individual consumers, Farmers Bishop et al. 2008,
products retailers, food Forest Trends and
processing industries Ecosystem
Marketplace 2008
2. Carbon sequestration and storage (only related to land use, land-use change, and forestry)
(A) Public sector 151 (15) National governments, Privateland stewards ~ World Bank 2007
multilateral
organizations
(B) Private, regulated <10 (<10) Regulated industry, Private landowners, United Nations
governments, carbon project developers Framework
funds, brokers, Convention on
investors Climate Changet#t
(C) Private, voluntary 157 (~100) Corporations, NGOs, Carbon offset retailers Hamilton et al. 2009
universities, and project
individuals developers,
conservation NGOs,
governments

(con'd)
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(D) Eco-certified products See 1D Same as 1D Same as 1D
3. Watershed protection
(A) Public sector 14,200% (5500in  Government water and Private land stewards, European Union
Ching; 180 inother ~ wastewater utilities,  communities, forest — Directorate-General
developing nations) other government companies, public for Agriculture and
agencies landowners Rura Devel opment

2008, Porras et al.
2008, Bennett 2009,

U.S. Natural
Resources
Conservation Service
Farm Bill
Conservation
Programs8
(B) Private, regulated 11001t (< 5) Private water and Nonpoint source Environmental Law
wastewater utilities, emitters (e.g., Institute 2007, Porras
point source emitters  farmers, owners of et al. 2008
streams), developers
of wetland banks
(C) Private, voluntary 8-15 (5-10) Private industry Private land stewards, Porraset al. 2008,
(beverage, mining, forest companies,  watershedmarkets.org
hydropower, and public landowners,
agribusiness sectors), cooperatives
individuals
(D) Eco-certified products See 1D Sameas 1D Sameas 1D
4. Landscape beauty and recreation
(A) Public sector 5100 (< 5) National governments Farmers, forest European Union

landowners, other Directorate-General
private land stewards  for Agriculture and
Rural Devel opment

2008
(B) Private, regulated 0 n/a n/‘a n/a
(C) Private, voluntary 2200 (60) Tourists, hunters, Public and private  Lindsey et a. 2007,
(hunting and fishing fees, anglers, commercial land owners, Bishop et al. 2008
access to ecotourism sites) tour operators, communities
conservation NGOs
(D) Eco-certified products 0 n/a n‘a n/a

tGlobal value; value for developing countries in parentheses.

FMany public sector PES programs promote more than one of the major ecosystem service categoriesin
rural landscapes, making it difficult to segment these payments into individual ecosystem service
categories. Such “bundling” or multi-functionality characterizes public-sector PES programsin the
European Union, United States, China, Costa Rica, and other countries. We place these multi-objective
payments in the category for which they are targeted most specifically, according to the program’s
enabling legidation, stated goals, or actual implementation.
8http://www.nrcs.usda.gov/programs/farmbill/2008/ataglance.html.

IThis number includes habitat banking under the U.S. Endangered Species Act. However, wetland and
stream mitigation banking pursuant to Section 404 of the U.S. Clean Water Act are classified under
watershed protection because the principal regulatory basis for these markets is the protection and
regulation of water quantity and quality.

These numbers refer to the total size of the global market for eco-certified forest and agricultural



http://www.ecologyandsociety.org/vol15/iss2/art4/
http://www.nrcs.usda.gov/programs/farmbill/2008/ataglance.html

Ecology and Society 15(2): 4
http://www.ecologyandsociety.org/vol 15/iss2/art4/

products. Some unspecified fraction of this total amount can be considered the premium paid by
consumers for the eco-friendly means of production. Biodiversity conservation is the ecosystem service
most strongly associated with consumer demand for eco-certified production, but such production can
also support watershed protection and carbon sequestration.

#United Nations Framework Convention on Climate Change projects registered under the Clean
Development Mechanism: http://cdm.unfccc.int/Statistics/Reqgi stration/Regi steredProj By ScopePieChart.

html.

t1The vast majority of this market volumeis attributable to wetland and stream mitigation under
Section 404 of the U.S. Clean Water Act. However, this figure includes only mitigation commitments
satisfied by off-site banking and in-lieu payments. It excludes mitigation implemented by land

devel opers themselves, which generally does not involve an ecosystem service payment or market

transaction.

historically imposed €ligibility criteria that
disadvantaged the poor, such as requirements for
legal land title and minimum area necessary for
enrollment (Grieg-Gran et al. 2005). However,
when such requirements are absent, the poor have
been able to participate in PES across a variety of
settings, even when they are not targeted
preferentially (Uchida et al. 2007, Wunder and
Albéan 2007, Mufioz-Pifia et al. 2008, Pagiola et al.
2008a).

Spatial analyses indicate that poor people inhabit
many of the lands that generate key ecosystem
services in developing countries, suggesting a high
degree of potential eligibility (Nelson and Chomitz
2007, Sunderlin et a. 2007, Pagiola et al. 2008Db).
Thus far, the limited reach of PES worldwide has
meant that only asmall fraction of theselow-income
people have actually been able to participate.
However, PES initiatives in China have involved
perhaps 50 million or morelow-income households
(Uchida et al. 2007, Bennett 2009). On a smaller
scale, low-income land stewards have been eligible
to participate in national PES programs in Mexico
and Costa Rica, and in many smaller programs and
transactions in Latin America, Africa, and Asia (e.
g., Landell-Mills and Porras 2002, Pagiola et a.
2004, Wunder and Albéan 2007, Mufioz-Pifia et al.
2008).

Land stewardswho areéligibleto participatein PES
will generaly desire to do so only if they perceive
such participation to be economically beneficial.
This will often be the case when the opportunity
cost of participationislow or negative. For example,
in “asset-building” PES schemes (Wunder 2008),
land stewards receive payments for investing in
management activities that may yield long-term

livelihood benefits, such as agroforestry or
conservation agriculture. Indeed, such co-benefits
areoften critical for motivating participationin PES
with low per-hectare payment amounts, such as soil
carbon sequestration on agricultural lands (Antle
and Stoorvogel 2008, Graff-Zivinand Lipper 2008).
The desirability calculus for many low-income
households includes not only the opportunity cost
of participation, but also the effect on household
risk, labor requirements, and incomediversification
andtiming (Lipper and Cavatassi 2004). Household
decisions may aso be subject to higher discount
rates than conventional economic analysis.

Low-income land stewards who are eligible and
wish to participate in PES must still possess the
skills, knowledge, resources, and tenure rights to
enter into PES agreementsand to deliver ecosystem
services reliably. These factors are especialy
critical if the payment is contingent on actively
Implementing specific management activities, such
asreforestation. Thebarrierstoland-useinvestment
for low-income households are well known and
include alack of access to capital or credit, poorly
defined property rights, high discount rates, and risk
aversion (Lipper and Cavatass 2004, Wunder
2008). At the community level, significant barriers
might include lack of social capital, lack of
administrative capacity, and lack of previous
experience with market transactions. Despite these
hurdles, participation can befacilitated by providing
clear guidance on the management optionsthat will
yield payments, access to extension and technical
assistance, and capacity building for local
institutions. For example, poor and very poor
farmersin Nicaragua have been able to participate
in an asset-building PES scheme that involved
transitions to intensive silvopastoral management


http://www.ecologyandsociety.org/vol15/iss2/art4/
http://cdm.unfccc.int/Statistics/Registration/RegisteredProjByScopePieChart.html
http://cdm.unfccc.int/Statistics/Registration/RegisteredProjByScopePieChart.html

systems (Pagiola et al. 2008a). In addition,
marginalized populations are the main PES
recipients in Mexico's payment for hydrological
services program (Munoz-Pifa et al. 2008).

Thefinal consideration for pro-poor participationis
the competitiveness of low-income land stewards
relative to nonpoor suppliersof ecosystem services.
Competitiveness is important when either poor or
nonpoor land stewards could supply a particular
demanded service. This is always the case with
carbon sequestration but only sometimes the case
with location-specific watershed protection,
biodiversity conservation, and landscape beauty
services. Because the poor tend to control small
tracts of land, they are often at a competitive
disadvantage because they have higher per-unit
transaction costs than do larger landowners, who
can sell agreater volume of ecosystem services per
transaction (Pagiola et al. 2005, Hamilton et a.
2007). In Indonesia, for example, carbon payments
for smallholders were found to be feasible for
farmers managing plots of 1.6 ha or larger, but
infeasible for smaller farmers because of the
proportionally higher transaction costs (Cacho and
Lipper 2006). However, these costs can be reduced
through group participation schemes, cost-effective
monitoring, improved information exchange, and
subsidies from governments, NGOs, or aid
programs (Smith and Scherr 2003).

In contrast, the poor may be at a competitive
advantagein PESmarketsthat favor multi-objective
projects providing social equity or sustainable
development benefits. Instead of targeting PES
strictly to maximize the cost-effectiveness of
ecosystem service procurement, these contracts
typicaly pay a premium for ecosystem services
sourced from projects that provide social co-
benefitswithout sacrificing the quality or reliability
of the ecosystem services. Social co-benefits are
already an important aspect of PES programs and
market segments such as the World Bank’s
BioCarbon Fund, portions of the voluntary and
regulated carbon markets, and biodiversity offset
projectsin devel oping countries (World Bank 2007,
Businessand Biodiversity Offset Programme 2008,
Hamilton et al. 2008).
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PRO-POOR BENEFITS

The aggregate benefit of PES for the poor depends
not only on the total number of poor people who
participate, but also on the magnitude of benefits
that these participants derive. Empirically, poor
people who participate in PES generally receive a
net positive level of benefits from cash payments
and/or other livelihood enhancements(Molnar et al.
2007). In areview of more than six studies of Latin
American PESprograms, Wunder (2008) found that
the benefits were significant in all cases, with
payments composing 10% to > 50% of household
income. Household-level effects associated with
China's Sloping Land Conversion Program have
been more variable: although the program reached
millions of low-income households with an overall
positive effect (Uchidaet a. 2007), payments were
sometimes not fully delivered or were less than
farmers’ opportunity costs (Bennett 2008). In
general, when PES does not benefit participants, it
IS because participation is not truly voluntary
(Wunder et a. 2005).

The level of payment that sellers receive depends
partially on their ability to negotiate a fair price.
Access to market information and supportive local
institutions can improve the bargaining position of
rural land stewards and communities (Scherr et al.
2004). When poor people manage unique or
nonsubstitutable resources such as endemic
biodiversity, their bargaining power will be
significant. However, for services that are more
fungible, particularly carbon sequestration, prices
will be dictated by larger market forces, and poor
peoplemay find littleflexibility inthepriceoffered.

Because PES often provides only supplemental
income to low-income sellers of ecosystem
services, an important aspect of pro-poor benefit is
the extent to which participation enhances or
underminesthe broader livelihood strategiesfor the
service providers. Ideally, market participation will
increase stocks of natural, social, and human capital
at the household and community level while
improving resilience to environmental and
economic shifts. Thus, in the context of the rural
poor, PES should, and often does, constitute “co-
Investment in assets,” in which the payment itself
Is part of a broader strategy encompassing both
environmental stewardship and sustainable livelihoods
(van Noordwijk et al. 2007).
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TRENDS SHAPING THE POTENTIAL
BENEFIT TO THE POOR FROM PAYMENT
FOR ECOSYSTEM SERVICES

As PES markets evolve and grow, the conditions
and patterns discussed above are subject to rapid
transformation as a result of global trends; market
development; and scientific, institutional, and
policy innovations. We next discuss some of the
most critical trends, processes, and innovationsthat
are likely to shape pro-poor PES.

Regulatory framework

Environmental regulationsarethebasi sfor cap-and-
trade programsthat drive much of the private sector
demand for ecosystem services. International
regulation of carbon emissions continuesto expand,
with cap-and-trade programs under debate in the
United States, Australia, and New Zealand.
Expanded regulatory frameworks for carbon are
likely to spur new demand for carbon offsets from
devel oping countries, but the potential benefittothe
poor depends heavily on the extent to which these
regulations allow offsets from land use, land-use
change, and forestry (LULUCF). Biodiversity
conservation and watershed protection regulations
remain weak or nonexistent in most developing
countries. However, if developed country
frameworks for environmental mitigation and
offsetting are replicated or adapted in developing
countries, significant new ecosystem service
markets benefitting the rural poor could emerge.

Public sector programs and subsidies

Drivenin part by international trade agreementsthat
limit the use of conventional commodity price
supports, many countries are revising their
agricultural policiesto replace or supplement such
programs with agri-environmental payments. This
trend is most pronounced in developed countries,
but is also seen in middle-income countries such as
South Africa and Mexico, and could continue to
increase the magnitude of public-funded PES in
agricultural areas (Food and Agriculture Organization
2007). Multilateral development banks, ad
agencies, and the Global Environment Facility have
also played an important role in piloting pro-poor
PES and experimenting with new innovations (e.g.,
Pagiolaet al. 2004, World Bank 2007); projects by
these types of organizations are likely to continue
to fulfill this role. Multilateral environmental
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agreements such as the Convention on Biological
Diversity, Convention to Combat Desertification,
United Nations Framework Convention on Climate
Change, and Ramsar are also considering PES asa
mechanism to achieve convention objectives. Some
governmentsand NGOsinvolvedinthese processes
are proposing PES strategies that would favor low-
income land stewards (Bracer et al. 2007).

Industry and consumer preferences

Many corporations and consumers who purchase
ecosystem services for reasons of individual ethics
or corporate socia responsibility tend to favor
projects that provide multiple environmental and
social benefits. Corporate social responsibility and
public relationsare currently the biggest motivators
for buyers in the voluntary carbon markets.
Europe’ s continuing participation in these markets
suggests that robust regulated carbon markets need
not undermine voluntary markets that serve buyers
who wish to demonstrate ethica behavior
(Hamilton et a. 2007, 2008). With the recent
proliferation of third-party standards that
differentiate projectswith social and environmental
co-benefits, the portion of the carbon market
benefitting the poor appears poised to expand
(Hamilton et al. 2008). The standards that require
social benefitsand apply to LULUCF projects such
as Plan Vivo, Socia Carbon, and the Climate,
Community, and Biodiversity Standards are
breaking important ground by demonstrating how
projects that benefit rural communities can be
developed and sold in the global marketplace
(Hamilton et a. 2008).

Land and resourcetenure

PES is predicated on clear notions of land and
resource control and excludability at the individual
or community level. Without such security, land
stewards may have difficulty managing land for
ecosystem services, claiming compensation for the
services provided, and integrating ecosystem
serviceswith other productiveactivitiesto assemble
aviablelivelihood strategy (Grieg-Granetal. 2005).
In recent years, national and international policy
processes, under pressure from community and
indigenous rights groups, have established or
formalized tenure rights for low-income rural
people and communitiesin many parts of the world
(Molnar et a. 2004). However, there are still many
regionswheresuch rights have not been formalized.
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Development and evolution of local institutions

Engaging in ecosystem service markets can be
extremely complex, requiring technical, scientific,
financial, and negotiation skills. Local institutions
that can demystify PES and help communities
address these challenges are critical to allow low-
income stakeholders to participate and negotiate
favorable terms in PES agreements. Local
ingtitutions can also be important for facilitating
collective action to alow smallholders to compete
against larger serviceprovidersin national or global
markets. Finaly, collective management approaches
may be necessary for supplying ecosystem services
that are mediated at a landscape scale, including
biodiversity conservation, watershed protection,
and landscape beauty (Swalow et a. 2005).
Governments, development agencies, and NGOs
can help establish such institutions or expand the
capacity of existing institutions to serve these
functions.

Scientific research and knowledge sharing

Scientific research documenting the links between
ecosystem functioning and human well-being can
motivate demand for ecosystem servicesby helping
prospective beneficiaries understand the importance
of investing in such services. Research is aso
needed to improve systems for monitoring,
verifying, and quantifying the provision of
ecosystem servicesso that buyersfeel confident that
they arereceivingtheservicesthey purchase(Scherr
et al. 2007a). Biodiversity has proven especialy
difficult to measure and convert into tradable
equivalency units (Agius 2001). Finaly, research
and extension can help low-income land stewards
identify management practices that provide
ecosystem services while maintaining flows of
ecosystem goods such as timber or agricultural
products (Scherr and McNeely 2008).

POTENTIAL FOR PAYMENT FOR
ECOSYSTEM SERVICESTOALLEVIATE
POVERTY OVER THE NEXT TWO
DECADES

We next evaluate the four main ecosystem service
markets and identify those market segments with
the greatest potential for developing benefits to the
poor. Weconducted an order-of-magnitudeanalysis
of the potential size of each market sector by
analyzing data on recent market growth trends,
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policy and market drivers of future demand from
each buyer group, and factorsinfluencing thedegree
to which demanded ecosystem services could be
provided by low-income land stewards (Table 2).

Biodiversity conservation

Overal, we estimate that markets for biodiversity
conservation could benefit 10-15 million low-
income households annually by 2030. Biodiversity
conservation services are highly location specific;
buyers are generally interested in conserving only
those habitats and speciesthat arerare, endangered,
in excellent condition, or have high potential for
restoration (Wunder 2008). Throughout the
developing world, however, low-income and
indigenous communities occupy many of the most
biodiverse and threatened lands (Molnar et al.
2004). Thus, the poor may bethe suppliersof choice
simply by virtueof their location, particularly inthe
voluntary biodiversity marketsinwhich buyerssuch
as conservation NGOs are likely to use strict
resource-based targeting.

Historically, government agencies have been the
biggest buyers of biodiversity conservation
services. However, the large maority of these
payments have been in developed countries, and
most have been alocated to nonpoor farmers who
agree to scale back or cease agricultural operations
on their land. It isunlikely that a comparably large
set of public-sector payment schemes will emerge
in developing countries simply because of budget
constraints. However, we predict that a growing
number of middle-income countries will establish
and expand government PES for biodiversity or
multipleobjectives, ashasal ready occurredin South
Africaand Costa Rica (Turpie et al. 2008).

The enactment of environmental regulations could
alow developing countries to stimulate new
biodiversity markets without spending large sums
of money. For example, Brazil’s Forest Regulation
establishes a legal framework to limit total forest
clearancewhileenabling thetrading of development
rightson rural forest lands. Similarly, governments
could require biodiversity offsets for large
development projects such as mines, pipelines,
plantations, and dams (ten Kate et al. 2004). In the
near term, such offsets could be implemented
through the environmental impact assessment
process, which is already in place in many
developing countries. At the same time, industry
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Table 2. Potential for each market sector of payment for ecosystem services to benefit low-income
households and communities in developing countries within the next two decades.t

Buyer
Ecosystem service Public sector Private, regulated  Private, voluntary ~ Consumers of eco-
certified products
Biodiversity conservation XX XXX XX XXX
Watershed protection XXXX XX XX X
Carbon X XXXX XXX
Landscape beauty or recreation XX 0 XXX

TThese are not predictions, but rather estimates of the number of low-income people that each market
sector could benefit if the identified actions necessary to shape payment for ecosystem servicesto
benefit low-income stakeholders are largely successful.

XXXX —Tens of millions of low-income providers could benefit.

XXX —Millions of low-income providers could benefit.

XX —Hundreds of thousands of low-income providers could benefit.

X — Fewer than 100,000 low-income providers are likely to benefit.

0 — The sector is unlikely to develop or will affect only afew low-income providers.

self-regulation of biodiversity impactsisadvancing
through forums such as the commaodity roundtables
(e.g., for pam oil and soybean) and international
lending criteria (e.g., the Equator Principles). Such
guidelines could generate sizable private voluntary
markets for biodiversity conservation while
building a knowledge base and market
infrastructure for transitioning to regulatory
markets.

Presently, most biodiversity offsets are supplied by
large landowners or firms that have the skills and
financing to establish marketable habitat banks.
L ow-income communities are unlikely to become
competitive suppliers of habitat mitigation banks
that require expertise in ecological restoration and
permitting. However, to the extent that they control
land in biodiverse areas and have low opportunity
costs, such communities could be competitive
suppliers of biodiversity compensation areas or
reserves in which the management focus is on
conserving the existing resources.

Consumer-driven markets for eco-certified agricultural
and forestry products offer the greatest potential for

low-income producers to benefit monetarily from
biodiversity-friendly stewardship. For example, 25
million small-scale producers worldwide currently
grow coffee, and it isconceivablethat 20% of these
farmers could participate in eco-certified
production by 2030 (Forest Trends and Ecosystem
Marketplace 2008). Participation of small farmers
in eco-certified agriculture remains a chalenge
because of the high costs of certification and
monitoring in working with small landowners.
However, group certification systems and other
protocols are being created and refined to address
these issues.

Carbon sequestration

Carbon marketshave significant potential to benefit
low-income land stewards. We estimate that 25-50
millionlow-incomehouseholdscould participateby
2030. This participation could be doubly beneficial
if carbon sequestrationwereachieved through asset-
building practices such as agroforestry and
conservation agriculture, which can enhancenatural
resource-based livelihoods and increase smallholders
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resilienceto drought, climate change, and economic
instability.

From the supply side, there is ample capacity to
sequester carbon on rural lands worldwide,
including those managed by low-income people.
The Intergovernmental Panel on Climate Change
(2007) estimatesthe potential for carbon mitigation
in developing countries at 1.9 Gtlyr of CO,
equivalent from the agriculture sector and 1.6 Gt/yr
fromtheforestry sector by 2030, assuming amarket
price of $50/t of CO, equivalent.

From the demand side, the challenge is to create a
market for land-use-based carbon credits that is
accessible to low-income people. The carbon
market is among the world's largest commodity
markets, but currently only a tiny fraction of this
volumeisfor LULUCF offsets, potentially affecting
rural land stewards. Within the Kyoto Protocol’s
Clean Development Mechanism, afforestation and
reforestation are the only allowable source of land-
use-based carbon credits, representing only 6 of the
1726 Clean Development Mechanism projects
registered to date, totaling less than $10 million of
the $125-billion regulatory carbon market (Capoor
and Ambrosi 2009; United Nations Framework
Convention on Climate Change projects registered
under the Clean Development Mechanism: hitp://cd
m.unfccc.int/Stati stics/Registration/RegisteredProj
ByScopePieChart.html). Furthermore, LULUCF
projects are specifically excluded from the current
EU emissions trading system, as well as the
proposed Australia and New Zeadand systems
(Capoor and Ambrosi 2009).

A second challengeisthetendency of carbon offset
buyers, brokers, banks, and other institutions to
favor service providerswho can offer largevolumes
with low transaction costs and little uncertainty
(Grieg-Granetal. 2005, Locatelli et al. 2008). Thus,
carbon offsetshavetended tofocusonindustrial gas
reduction, renewable energy, and energy efficiency
projects (Capoor and Ambrosi 2008) and, even in
the realm of LULUCEF offsets, to favor large-scale
proj ects such as plantation establishment and major
conservation set-asides that provide few benefitsto
low-income communities. Additional work is
therefore needed to build and support intermediary
institutions that can aggregate carbon credits from
small landownersand packagethemfor largebuyers
who are unwilling to accept the additional risksand
costs currently associated with sourcing carbon
credits from smallholders.
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Thefuture of the regulated carbon marketsis under
negotiation, and the parties appear poised both to
allow carbon offsets from additional types of
LULUCF projects, principally by reducing
emissionsfrom deforestation and forest degradation
(REDD), and to create more effective mechanisms
for facilitating these activities (Angelsen et al.
2009). Ebeling and Yasué (2008) estimate that
REDD could generate $32 billion in carbon
mitigation payments annually, assuming a future
carbon price of $21/t of CO, equivalent. A growing
set of stakeholders is pushing for an even broader
set of LULUCEF options from agriculture, forestry,
and other land uses. The inclusion of additional
L UL UCF mitigation opportunitiesin global carbon
regulations could significantly increase the
participation of low-income communities in these
markets, provided that other hurdles in the Clean
Development Mechanism are also overcome.

Although the voluntary carbon market is much
smaller than the regulatory market, its importance
to low-income communities has been greater
(Bayonetal. 2007, Hamiltonetal. 2009). From 2006
to 2008, the voluntary carbon market grew from
$100 million to $705 million, including
approximately $150 million in LULUCF offsets,
and rapid growth is expected to continue (Hamilton
et a. 2009). We expect this market segment to
remain important for the poor because of voluntary
buyers frequent interest in multi-benefit projects
that areappealing for corporate social responsibility
and public relations purposes. Experience gained
from current efforts to establish standards and
methodologies for credible, transparent multi-
benefit LULUCF projects for the voluntary market
could provide ahead start for designing projectsfor
future regulated markets. If regulated carbon
markets develop to allow land-use-based offsets
from devel oping countries, the pro-poor component
of these markets eventually could far exceed that of
the voluntary markets.

Water shed protection

Overall, we estimate that watershed protection PES
could benefit 80-100 million low-income
households by 2030. Historically, the public sector
has been the largest buyer of watershed protection
services, and we expect this trend to continue. To
the extent that flood protection and access to clean
water are public goods, the task of ensuring these
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goods usually falls to the government. The first
generation of watershed PES programs in
developing countries was heavily underwritten by
foreign aid, loans, and international NGOs (Food
and Agriculture Organization 2007). However,
many of the larger programs, such as those in
Mexico, CostaRica, and Colombia, are now funded
mainly by domestic sources from municipal water
and electricity rate-payers, private water users, and
general tax revenue. China’ smassive Sloping Land
Conversion Program ($45 billion over 10years) and
other national and provincial PES programs in
Chinaarealso funded domestically, suggesting that
water-stressed, middle-income countries may be
increasingly willing to self-finance large-scale PES
when itisin their interest to do so.

Intheory, private buyersacting on avoluntary basis
should be motivated to protect watersheds to
safeguard business assets such as hydroelectric
reservoirs, industrial water sources, and irrigation
water sources. In practice, however, the amount of
revenue generated by such transactions has been
relatively small (Forest Trends and Ecosystem
Marketplace 2008, Porras et a. 2008). Voluntary
watershed markets are likely to grow as the clean
and abundant water upon which businesses depend
becomes an increasingly scarce resource in some
regions. However, current impediments to market
development are likely to remain, for example, the
tendency of ecosystem service beneficiariestofree-
rideand theinability of serviceprovidersto exclude
users from accessing the resource for free (Pagiola
2008). For this reason, we expect this market
segment to benefit fewer than one million low-
income land stewards by 2030.

Regulatory private markets such as water quality
trading schemes have been limited to the United
States, Australia, and Canada, and have benefited
few poor people. Given that water pollution is a
serious problem in many developing countries, it is
possible that similar schemes will eventualy
emerge elsewhere. However, because of the
complexity and administrativerequirementsof such
regulations, we predict that they will not emerge on
alarge scale in developing countries over the next
two decades.
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L andscape beauty and recreation

In this market segment, low-income land managers
arecompensated for their stewardship of landscapes
or wildlifethat have scenic or recreational valuesto
tourists, hunters, or fishers. For example, in and
around protected areas, local communities may
receive a portion of visitor fees in exchange for
helping to protect or refraining from harming
wildlife or scenic values. Alternatively, they may
receive payments directly from tour operators for
maintaining certain land uses or protecting or
enhancing geographic features or charismatic
species that appeal to tourists. In either case, the
benefits are usually limited to communities living
in or adjacent to tourist attractions or who are near
enough to transport infrastructure to attract
recreational users. In total, we estimate that these
markets could benefit five to eight million low-
income households by 2030.

Tourism is the world's largest industry and is
growing at 4.4%/yr, while ecotourismisgrowing at
perhaps three times this rate (Bishop et al. 2008,
World Travel and Tourism Council 2008). Therapid
growth in demand combined with the increasing
scarcity of beautiful rural landscapes and wildlife
in many countries would appear to create fertile
conditions for markets involving landscape beauty
and recreation to develop and expand. However,
rural land stewards who seek benefits for
maintai ning landscape beauty often suffer from the
problem of nonexcludability; that is, they cannot
prevent users from enjoying these servicesfor free.
As aresult, many payments for landscape beauty
and recregation to date have been more similar to
benefit-sharing schemes or community-based
natural resource management than true PES.

Althoughthereareseveral factorscurrently limiting
the pro-poor potential of this market segment, these
Issues are not insurmountable. First, rura
communities must have the right to control access
to scenic and recreational resourcesand to enter into
agreements with tour companies and other usersto
purchase accessrights. In casesinwhich suchrights
have been established, wildlife and local
communities alike have often benefited. For
example, Zimbabwe's CAMPFIRE program for
wildlifemanagement yielded $20 millionfromsales
of wildlife access rights to hunting and safari
operators, benefitting 120,000 households over a
12-year period (Frost and Bond 2008). Second,
hunting, fishing, and park entrance fees collected
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by government agencies could be better targeted so
that instead of being channeled to general revenue
funds, the fees support sustainable management of
the resources through payments to local resource
stewards. Third, many rura communities will
require additional technical support to manage
tourism and recreation demand and to capture an
equitable portion of the revenuethat these activities
generate (Bishop et al. 2008). Finally, in cases in
which resource stewardship is provided at the
community level, fair and transparent systems are
needed to avoid corruption and to disperse revenue
to individual beneficiaries or legitimate community-
level investments (Lindsey et a. 2007).

CONCLUSIONS

These numbers represent best current estimates of
the size and shape of pro-poor ecosystem service
payments and markets, but they are very much in
flux. There is a flurry of new initiatives in the
pipeline from agencies such as international
development banks, the Global Environment
Facility, the United Nations Development
Programme, and the United Nations Environment
Programme; national and municipal governments;
private investment firms; and compani es seeking to
secure critical natural resources or offset
environmental impacts.

Exactly how low-income groups will be involved
in these initiatives, and what real benefits they will
receive from doing so, isunknown. As enumerated
here, ecosystem service markets present many
potential opportunities for low-income land
stewards in developing countries. If these markets
reach their maximum pro-poor potential, it is
conceivablethat asmany as150 millionlow-income
households (600-800 million rural poor) in
developing countries could participate by 2030. As
such, these markets could benefit a substantial
portion of thetwo billion rural poor worldwidewho
live on less than $2/day. This would represent
annual payments to rura households and
communities on the order of $20-30 hillion/yr,
again, a non-negligible contribution compared to
the$120billionin Official Development Assistance
provided in 2008 (Organisation for Economic Co-
operation and Devel opment, unpublished data, htt
p://www.oecd.org/dataoecd/48/34/42459170.pdf).

Without proactive efforts to shape ecosystem
service payment systems and markets, however,
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there is no reason to believe that low-income land
stewardswill receive more than asmall share of the
total spending. Rather, more powerful groups will
capture benefitsthrough privileged rolesin shaping
the rules, access to technical and market
information, access to capital for investment and
institutional development, and economies of scale
inorganization. Asecosystem service marketsgrow
and consolidate, the current situation represents
what is likely to be a brief window of opportunity
to influence evolving market institutions in ways
that will realize their potential to benefit the poor.
Many of the key leverage points for fostering pro-
poor PES have been highlighted in other recent
articles; these include actions by governments,
NGOs, and pro-poor advocatesintheareasof policy
design, institutional support, scientificresearch, and
project innovation (Table 3).

In conclusion, we highlight two especially
important factors that will influence the pro-poor
potential for ecosystem service markets. Thefirstis
the future of international agreements and national
legidlation for climate action. Agriculture and land
useoffer oneof thegreatest short-term opportunities
to reduce and sequester greenhouse gaseson alarge
scale. Linking LULUCF sequestration financed by
major emitting countries and companies directly
with initiatives for climate adaptation and the
Millennium Development Goals could benefit large
numbers of low-income land stewards by helping
them restore degraded |lands and forestsand convert
to more productive, sustainable farming systems
(Scherr and Sthapit 2009). Although REDD
advocates have strongly promoted avoiding
deforestation in climate action frameworks, thereis
as yet no comparable international advocacy effort
to mobilize carbon sequestration by farmers and
farming communities linked to poverty reduction.
However, the scale of pro-poor participation in the
carbon markets depends heavily on the availability
of arangeof LUL UCF mitigationoptions, including
those associated with agriculture.

The second short-term policy priority to support
pro-poor PES is to address the tenure rights of the
poor in relation to markets. The allocation of rights
to manage, buy, and sell ecosystem servicesis still
poorly defined in most countries; in some places,
the prospect of new revenue sources from
ecosystem service markets is encouraging
governmentsto claim such rights for themselves or
for elite political alies. Equitable and well-defined
tenure rights can help ensure that PES does not
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Table 3. Key leverage pointsfor shaping pro-poor payment for ecosystem services (PES). We define these
asfactorsthat are both critical to the future shape of ecosystem service markets and amenable to influence
through programs of advocacy, support, or investment.

Key leverage point Recommendation Source(s) for further explanation

A. Increase market size

A1. Global carbon regulation Establish arobust legal framework to regulate Streck et al. 2008
carbon emissions worldwide, including provisions
for land use, land-use change, and forestry
(LULUCEF) carbon offsets

A2. Biodiversity regulations Enact requirements to mitigate or offset effectson  ten Kate et al. 2004, Bishop et al.
biodiversity of development projectsin 2008
developing countries

A3. Land use-watershed Increase scientific research on the effects of land Calder 2002
protection nexus use on water quantity and quality
A4. Eco-certified production Support market development and methods for Molnar et al. 2007

smallholder participation
B. Enable and facilitate pro-poor participation

B1. Land-use-based carbon Provide credible yet smple LULUCF and Locatelli et al. 2008
offsets reducing emissions from deforestation and forest

degradation (REDD) carbon offset options in post-

Kyoto global carbon regulation

B2. “Best practices’ for pro-poor Develop guidelines for design of PES to enable Bracer et al. 2007, Smith and Scherr
program design the poor to participate 2003

B3. Property rights Accelerate efforts to grant clear property rights Sunderlin et al. 2008
over land and natural resourcesto rura individual
and community land stewards

B4. Extension for PES Integrate education on ecosystem service Scherr et a. 2007b
management and PES into agricultural extension
programs
B5. Local ingtitutional Support existing farmers' groups, local Scherr et al. 2007b
development governments, and nongovernmental organizations

to organize and administer the production and sale
of ecosystem services

B6. Intermediaries Establish and support intermediary brokers, Bracer et al. 2007, Smith and Scherr
consolidators, and insurers of ecosystem services 2003
generated by smallholders

B7. Cost-effective monitoring Develop and test credible low-cost methodologies  Brown 2002, Kremen and Ostfeld
and information management systems to measure 2005, Scherr et a. 2007a
and verify ecosystem service provision from
numerous small plots of land

B8. Standards Incorporate minimum standards for social and Kollmuss et al. 2008
environmental sustainability into all PES projects
while supporting ongoing innovation for more
rigorous voluntary standards

(con'd)
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C. Increasethe pro-poor benefit for those who participate
C1. Property rights See B3

C2. Local ingtitutional
development

See B5
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See B3
See B5

become a cause for resource appropriation that
dispossesses low-income land stewards. At the
sametime, theserightsprovidethebasisfor therural
poor to enter into mutually beneficial ecosystem
service contracts with willing buyers.

Responsesto this article can be read online at:
http: //www.ecol ogyandsoci ety.org/vol 15/iss2/art4/responses/
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