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1. INTRODUCTION
Payment for Ecosystem Services (PES) schemes have gained popularity in the past few
years as a market-based compensation mechanism to convert environmental values
outside the market into monetary incentives of ecosystem services providers. A proof of
this popularity is the increasing number of research papers and manuals on PES and on
the experiences of different countries with it.
This compendium is an initial effort to assemble relevant literatures pertaining to PES in
the past decade.

The papers listed in this compendium reflect the most cited PES

research that includes articles from peer-reviewed journals, working papers from local
and international institutions, book chapters, technical manuals, and the like. Apart from
the authors and the titles of research papers, this compendium also includes the
abstracts that discuss the main themes and ideas of each paper.
This compendium is divided into three distinct parts. Section 1 lists papers that discuss
the concept of PES while Section 2 presents papers that deal with tools and
methodologies used in designing a PES scheme. Lastly, Section 3 lists papers that deal
with experiences and practices of PES around the world and is further subdivided into:
Asia, Latin America, Philippines, and other areas for easy reference.
Accompanying this compendium is a compact disc (CD) that includes an electronic copy
of each paper cited. All electronic copies in this collection are in pdf format. To open
these documents, please be sure to have PDF reader application (Adobe Acrobat PDF
Reader) installed in your computer or device. The files in the CD are organized into three
folders that reflect the structure of this compendium, namely:


Concept



Methodologies and Tools



International Experience



Asia
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Latin America



Philippines



Other Areas

To find a particular document in this compendium, one must follow these steps:

1. Look at the author‟s family name and the year of publication
2. Go to the relevant folder
The filename is the author‟s family name and the year the document was published. For
instance, if you want to find the document:

Bayon, R. 2004. Making Environmental Markets Work: Lessons from Early
Experience in Sulfur, Carbon Dioxide, and Other Related Markets.
Forest Trends, Washington DC.
Note that this paper is under the section “Concept”. Thus, one must go to the folder
“Concept” and open the file “Bayon 2004.pdf” to retrieve the paper.
If the document has multiple authors, the file name is the first author‟s family name and
the year of publication. For instance,

Behera, B., and S. Engel, S. 2006. “The Four Levels of Institutional Analysis
of the Evolution of Joint Forest Management in India: a New
Institutional Economics Approach.” Forest Policy and Economics 8(4):
350-362.
then the filename is “Behera 2006.pdf”.

2. PES CONCEPT
This section lists papers on the concept underlying the different PES schemes. Papers
cited in this section include discussions on the intellectual history of PES, institutions
involved, and primary and ancillary goals of the PES scheme. Primary and Ancillary goals
can be poverty alleviation, biodiversity conservation and preservation, watershed
management and the like. Electronic copies (in PDF format) of each literary work under
this section can be found in the accompanying CD under the folder “Concept”.
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1. Bayon, R. 2004. Making Environmental Markets Work: Lessons
from Early Experience in Sulfur, Carbon Dioxide, and Other Related
Markets. Forest Trends, Washington DC.
Abstract: Ever since the passage of the 1990 amendments to the US Clean Air Act and
the creation of a market in sulfur dioxide (SO2), it has become clear that market
mechanisms can be effectively used to achieve environmental policies. But markets are
neither infallible nor automatic. They have blind spots and they need to be designed
effectively in order to effectively achieve environmental gains. This paper defines markets
as regular gatherings of people for the purpose of buying and selling goods or services.
Such markets are distinguished from public payments to private landowners for
ecosystem services, or private deals between a few buyers and sellers. Also, this provides
a brief overview of several existing and proposed environmental markets and attempts to
draw some lessons and conclusions from the following: the Acid Rain market in the US,
the Emissions Trading Scheme in the UK, the proposed Emissions Trading System for the
European Union, the US market in greenhouse gases proposed by Senators McCain and
Lieberman, the US market in wetlands mitigation credits, and the renewable energy
market in Texas.
This paper argues that markets can help maintain, provide, and distribute environmental
goods and services. However, to effectively do that, they require government will,
government power, and established legal institutions mainly for two reasons. First, many
environmental markets operate by taking goods and services that were previously public
in the economic sense of the term, setting limits on their use, and allowing property or
usage rights to be traded.
This paper argues that markets can help maintain, provide, and distribute environmental
goods and services. However, to effectively do that, they require government will,
government power, and established legal institutions mainly for two reasons. First, many
environmental markets operate by taking goods and services that were previously public
in the economic sense of the term, setting limits on their use, and allowing property or
usage rights to be traded. Limiting the use of public good can only really be achieved
equitably via consensus agreement of all current users, or through the enforcement of
government regulations and government power. Second, markets require secure
property rights if they are to function; and strong governments and legal institutions are
necessary in order to create, maintain, and protect property rights. The lack of a strong
global system of government is proposed as one reason why global environmental
markets (such as those envisaged by the Kyoto Protocol) are so difficult to achieve.
Instead, the paper argues that global environmental markets will likely develop as a result
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of the organic aggregation of national or regional environmental markets.
In addition to government intervention and a robust system for allocating and protecting
property rights, the paper borrows from McMillan (2002) and lists several other factors
that are essential for the proper operation of environmental markets. These include
equity and the involvement of relevant stakeholders, trust among market participants,
easy access to market information, competition, and some understanding of possible
market externalities.

2. Behera, B., and S. Engel, S. 2006. “The Four Levels of Institutional
Analysis of the Evolution of Joint Forest Management in India: a New
Institutional Economics Approach.” Forest Policy and Economics 8(4):
350-362.
Abstract: This paper analyzes the evolution of the Joint Forest Management (JFM)
institution in India in the light of the New Institutional Economics. This paper uses the
“four levels of institutional analysis” framework developed by Williamson to structure
the analysis and shed light on different sources of persistent problems related to JFM.
The researchers focus particularly on level 2 and 3. The second level of institutional
analysis refers to the institutional environment (formal rules of the game). This paper
argues that the shift from state management to co-management is a step in the right
direction given the realities encountered in India. The insecure, incomplete and often
incoherent transfer of specific rights from the state to local communities is, however, an
important source of incentive problems on the part of communities. Meanwhile, the third
level of institutional analysis deals with the governance of contractual relations (play of
the game). Here, the interactions between forest departments and communities are
discussed at a more disaggregate level. It is shown that information asymmetries and lack
of accountability lead to a prevalence of enforcement problems and rent-seeking
activities, putting into question the efficiency of the current system. Thus, the study
provides policy recommendations and issues for future research.

3. Benítez, P., T. Kuosmanen,R. Olschewski, and G. van Koote.
2006.“Conservation Payments Under Risk: a Stochastic Dominance
Approach.” American Journal of Agricultural Economics 88(1): 1-15.
Abstract: Conservation payments can be used to preserve forest and agro-forest systems.
To explain landowners' land-use decisions and determine appropriate conservation
payments, it is necessary to focus on revenue risk. Marginal conditional stochastic
dominance rules are used to derive conditions for determining the conservation
payments required to guarantee that the environmentally preferred land use dominates.
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An empirical application to shaded coffee protection in the biologically important Chocó
region of West Ecuador shows that conservation payments required for preserving
shaded coffee areas are much higher than those calculated under risk-neutral
assumptions. Further, the existing distribution of land has strong impacts on the required
payments.

4. Bond, I. and P. Frost. 2005. “CAMPFIRE and the Payment for
Environmental Services” Paper prepared for the workshop
Payments for Environmental Services (PES) – Methods and
Design in Developed and Developing Countries.
Abstract: If PES is really a novel approach, as implied by various recent reviews, then one
might predict a period of experimentation and adaptation before the approach enters the
mainstream of development options. Are there any long-standing precursors to PES from
which one might be able to learn lessons about implementation, performance, outcomes
and possible adaptations? One possible initiative is the Communal Areas Management
Programme for Indigenous Resources (CAMPFIRE). CAMPFIRE started in the late 1980s
in Zimbabwe and widely emulated elsewhere in Southern Africa in the following decade.
The underlying philosophy of these initiatives places them firmly within the „community
conservation‟ paradigm, but in their functioning they share many features with PES.
In this paper, the researchers explore some lessons learned from CAMPFIRE, which may
help in the development of PES. They argue that there is more in common between the
two approaches than is commonly acknowledged. The actors and language may be
different, but many of the ideas and principles are the same. More generally, community
conservation and PES both play out in analogous institutional landscapes, and are subject
to similar external pressures.

5. Bracer C., A. Scherr, A. Molnar, M. Sekher, B. Ochieng, and G.
Sriskanthan G. 2007. “Organization and Governance for Fostering
Pro-Poor Compensation for Environmental Services”. CES Scoping
Study Issue Paper no. 4. ICRAF Working Paper no. 39. Nairobi,
Kenya: World Agroforestry Centre.
Abstract: Compensation and Rewards for Environmental Services (CRES) is an approach
to securing and financing the conservation of ecosystem services. CRES is done through
contingent contracts/agreements between the beneficiaries and environmental services
providers. New types of exchange and market arrangements involve new institutions to
develop and govern the „rules of the game,‟ to link actors along the market chains and to
provide specialized services. CRES is an initial process of institutional development, but it
is anticipated that within the next decades, the major shape of institutional frameworks
for CRES will be established (private, public and civic). Established frameworks for CRES
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will profoundly shape future developments of CRES, including the impacts on and
benefits for poverty reduction and empowerment of poor rural communities as resource
stewards.
Pro-poor aspects need to be considered within the broader institutional context that will
shape their design and implementation.
The purpose of this paper is to assess the current state and key issues related to
organization and governance of CRES and requirements needed to achieve pro-poor
outcomes. CRES here includes payments for threat reduction (forgoing legitimate land
uses that would be detrimental to environment), investment and management
(encourage new investments or land uses), environmental damage (transfers of funds to
ecosystem service beneficiaries for misuse of ecosystem by modifiers), foregone use
(e.g., sale of water use credit to heavy water user by farmer with unused water right/
credit).

6. Byers, B., 2007. “Ecosystem Services: What Do We Know and
Where Should We Go?” Mimeo. ARD, Burlington.
Abstract: Ecosystem services have potential to contribute something new to the
conservation of nature and biodiversity across multiple-use landscapes. Thus, interest in
this concept is growing rapidly. However, there is a considerable confusion about this
concept and its definition. Furthermore, there is danger that this confusion will lead to
inflated expectations that cannot be met and will result to the rejection of the idea before
its full potential can be realized. Only by using a clear typology of the distinct benefits
derived from wild species and natural ecosystems, it is possible to design appropriate
and effective incentives and mechanisms for conserving those benefits.

7. Daily, G., S. Polasky, J. Goldstein, P. M. Kareiva, H. Mooney, L.
Pejchar, T. Ricketts, J. Salzman and R. Shallenberger. 2009.
“Ecosystem Services in Decision Making: Time to Deliver.”
Frontiers in Ecology and the Environment 27(1): 21-28.
Abstract: Over the past decade, efforts to value and protect ecosystem services have
been promoted by many as the last, best hope for making conservation mainstream attractive and commonplace worldwide. In theory, if we can help individuals and
institutions to recognize the value of nature, then this should greatly increase
investments in conservation, while at the same time fostering human well-being. In
practice, however, we have not yet developed the scientific basis, or the policy and
finance mechanisms, for incorporating natural capital into resource-use and land-use
decisions on a large scale. This paper proposes a conceptual framework and sketch out a
strategic plan for delivering the potential of ecosystem services, obtaining emerging
examples from Hawaii.
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Also, it describes key advances in the science and practice of accounting for natural
capital in the decisions of individuals, communities, corporations, and governments.

8. Engel, S. 2007. “Payments for Environmental Services: Potentials
and Caveats.” IED Newsletter No. 1. Institute for Environmental
Decisions. ETH, Zürich.
Abstract: The costs of providing ecosystem services often accrue at the local level while
the benefits are shared by society at large. Payments for Environmental Services (PES) are
increasingly being discussed as a mechanism to translate external and non-market values
of the environment into real financial incentives for local service providers. The appeal of
PES lies in the directness of the approach, the built-in conditionality of payments made
on a periodic basis, and the potential to gain private-sector funding. While PES is a
promising approach for addressing external effects under certain conditions, it is not a
panacea. Furthermore, the potential for attracting private-sector demand for
environmental services should not be overestimated.
Ongoing research at IED‟s chair of Environmental Policy and Economics shows that
appropriate scheme design is essential for PES to fulfill its potential. Finally, PES is
predominantly an environmental policy instrument; its potential for poverty alleviation
should not be overestimated.

9. Engel, S., S. Pagiola and S. Wunder. 2008. “Designing Payments for
Environmental Services in Theory and Practice: An Overview of the
Issues.” Ecological Economics 65(4): 663-674.
Abstract: Payments for environmental services (PES) have drawn i creasing interest as a
mechanism to translate external, non-market values of the environment into real financial
incentives for local environmental services (ES) providers. This introductory paper set the
stage for the rest of this Special Issue of Ecological Economics by reviewing the main
issues arising in PES design and implementation by discussing these in the light of
environmental economics. It starts with a discussion of PES definition and scope and
proceeds to review some of the principal dimensions and design characteristics of PES
programs. Then this paper analyzes how PES compares to alternative policy instruments.
Finally, this paper examines in detail two important aspects of PES programs: their
effectiveness and their distributional implications.
PES is not a silver bullet that can be used to address any environmental problem, instead,
it is a tool tailored to address a specific set of problems. These problems arise due to
mismanagement of ecosystem because many of their benefits are externalities from the
perspective of ecosystem managers. PES is based on the beneficiary-pays rather than the
polluter-pays principle, and as such is attractive in settings where ES providers are poor,
marginalized landholders or powerful groups of actors. An important distinction within
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PES is between user-financed PES in which the buyers are the users of the ES, and
government-financed PES in which the buyers are others (typically the government)
acting on behalf of ES users. In practice, PES programs differ in the type and scale of ES
demand, the payment source, the type of activity paid for, the performance measure
used, as well as the payment mode and amount. The effectiveness and efficiency of PES
depends crucially on program design.

10. Farley, J., and R Costanza. 2010. “Payments for Ecosystem
Services: From Local to Global.” Ecological Economics 69(11):
2060-2068.
Abstract: Payment for Ecosystem Services (PES) is becoming increasingly popular as a
way to manage ecosystems using economic incentives. The environmental economics
approach to PES tries to force ecosystem services into the market model, emphasizing
efficiency. The ecological economics approach, in contrast, seeks to adapt economic
institutions to the physical characteristics of ecosystem services prioritizing ecological
sustainability and just distribution and requiring a trans-disciplinary approach. This paper
summarizes the results of a participatory “atelier” workshop held in Costa Rica. This
paper developed a set of principles (the Heredia Declaration) for PES systems and report
on evolving initiatives in several countries. It also discussed how the distinction between
ecosystem goods (which are stock-flow resources) and ecosystem services (which are
fund-service resources) and the physical characteristics of the fund-services affect the
appropriate institutional form for PES. The paper concluded that PES systems represent
an important way to effectively manage fund-service resources as public goods, and
represents a significant departure from conventional market institutions.

11. Ferraro, P. 2001. “Global Habitat Protection: Limitations of
Development Interventions and a Role for Conservation
Performance Payments.” Conservation Biology 15(4): 990-1000.
Abstract: Conservation biologists, policy makers, and citizens have identified the
protection of native ecosystems in low-income nations as a global social objective.
Among the more popular initiatives toward this objective is the use of development
interventions in the peripheral areas of endangered ecosystems. Such interventions
indirectly provide desirable ecosystem services by redirecting labor and capital away
from activities that degrade ecosystems (e.g., agricultural intensification) and by
encouraging commercial activities that supply ecosystem services as joint products (e.g.,
ecotourism). This paper examined the economics of such interventions and the available
empirical evidence. It was concluded that development interventions are hindered by: (1)
the indirect and ambiguous conservation incentives that they generate; (2) the
complexity of their implementation; and (3) their lack of conformity with the temporal
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and spatial dimensions of ecosystem conservation objectives. In contrast, paying
individuals or communities directly for conservation performance may be a simpler and
more effective approach. In recent years there has been widespread experimentation
with contracting approaches to ecosystem conservation. Conservation contracting can:
(1) reduce the set of critical parameters that practitioners must affect to achieve
conservation goals: (2) permit more precise targeting and more rapid adaptation over
time; and (3) strengthen the links between individual well-being, individual actions, and
habitat conservation, thus creating a local stake in ecosystem protection. In situations
where performance payments are unlikely to work, indirect development interventions
are also unlikely to work. Thus, despite the potential barriers to developing a system of
conservation contracts in low-income nations, this paper suggests that performance
payments have the potential to improve the way in which ecosystems are conserved in
these nations.

12. Ferraro, P. and A. Kiss. 2002. “Direct Payments to Conserve
Biodiversity.” Science 298: 1718-1719.
Abstract: International donors and private citizens have invested billions of dollars to
protect biodiversity in developing nations. The most popular investments aim to
encourage economic activities that indirectly protect ecosystems and species. An
alternative form of investment is to pay directly for conservation outcomes, as is
commonly done in high-income nations. While not a "silver bullet," direct approaches
may, in many cases, be more effective and efficient than indirect ones, and thus merit
greater attention in developing nations.

13. Ferraro, P. and R. Simpson. 2005. “Protecting Forests and
Biodiversity: Are Investments in Eco-friendly Production Activities
the Best Way to Protect Endangered Ecosystems and Enhance Rural
Livelihoods?.” Forests, Trees and Livelihoods 15(2): 167-181.
Abstract: A debate has been raging in recent years among conservation practitioners and
advocates. What are the most effective mechanisms for preserving the imperiled forest
habitats that shelter most of the world's terrestrial biodiversity? In the past few decades
much funding has been going into indirect interventions such as Integrated Conservation
and Development Programs.
While no one could object efforts to achieve such worthy goals, several authors suggest
that more direct approaches—payments in exchange for conservation performance—
would better achieve conservation objectives. This paper argues that direct incentives
might better achieve both conservation and development objectives. While the problems
facing both conservation practitioners and development specialists are indeed daunting.
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Also the paper articulates that the arguments for direct approaches are compelling both
as conceptual propositions and as practical policy advice.
14. Ferraro, P. and R. Simpson. 2002. “The Cost-Effectiveness of

Conservation Payments.” Land Economics 78(3): 339-353.
Abstract: International donors invest billions of dollars to conserve ecosystems in lowincome nations. The most common investments aim to encourage commercial activities,
such as eco-tourism, that indirectly generate ecosystem protection as a joint product.
This paper demonstrates that paying for ecosystem protection directly can be far more
cost-effective. Although direct-payment initiatives have imposing institutional
requirements, the paper argues that all conservation initiatives face similar challenges.
Thus, conservation practitioners would be well advised to implement the first-best directpayment approach, rather than a second-best policy option. An empirical example
illustrates the spectacular cost savings that can be realized by direct-payment initiatives.
15. Gómez-Baggethun, E., R. de Groot, P. Lomas and C. Montes.

2010. “The History of Ecosystem Services in Economic Theory and
Practice: From Early Notions to Markets and Payment Schemes.”
Ecological Economics 69(6): 1209-1218.
Abstract: This paper reviews the historic development of the conceptualization of
ecosystem services and examines critical landmarks in economic theory and practice
with regard to the incorporation of ecosystem services into markets and payment
schemes. The review presented in this paper suggests that the trend towards
monetization and commodification of ecosystem services is partly the result of a slow
move from the original economic conception of nature's benefits as use values in
classical economics to their conceptualization in terms of exchange values in neoclassical
economics. The theory and practice of current ecosystem services science are examined
in the light of this historical development. From this review, it was concluded that the
focus on monetary valuation and payment schemes contributes to attracting political
support for conservation, but also commodifies a growing number of ecosystem services.
Also, it reproduces the neoclassical economics paradigm and the market logic to tackle
environmental problems.

16. Grieg-Gran, M., and J. Bishop. 2004. “How Can Markets for
Ecosystem Services Benefit the Poor?.” In: Roe, D. (Ed.), The
Millennium Development Goals and Conservation: Managing
Nature's Wealth for Society's Health. IIED, London.
Abstract: This paper explores the various ways in which markets for ecosystem services
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could contribute to the Millennium Development Goals, as well as the possible pitfalls.
Drawing on some recent case studies it considers the experience of specific initiatives.

17. Kemkes, R., J. Farley, and C. Koliba. 2010. “Determining When
Payments are an Effective Policy Approach to Ecosystem Service
Provision.” Ecological Economics 69(11): 2069-2074.
Abstract: There are several policy tools available for the provision of ecosystem services.
The economic characteristics of the ecosystem service being provided, such as rivalry
and excludability, along with the spatial scale at which benefits accrue, can help
determine the appropriate policy approach. This paper provides a brief introduction to
ecosystem services and discusses the policy tools available for providing them along with
the dimensions, political feasibility and appropriateness of each tool. Throughout, the
paper focuses primarily on payments as a mechanism for ecosystem service provision. It
also presents a framework for determining the characteristics of an ecosystem service
and when payments are a viable policy tool option based on the characteristics.
Additionally, it provides examples of when payments do not provide a socially desirable
level of ecosystem benefits. The paper concludes with a summary of policy
recommendations, specifically desirable property rights and payment types based on the
particular classification of an ecosystem service. It also discusses the advantages of
creating monopsony power to reduce transaction costs, delineating and bundling
ecosystem services and utilizing existing intermediaries.

18. Kiss, A. 2004. “Making Biodiversity Conservation a Land Use
Priority.” In: McShane, T., Wells, M. (Eds.), Getting Biodiversity
Projects to Work: Towards More Effective Conservation and
Development. Columbia University Press, New York.
Abstract: Since 1990, the World Bank has supported 226 conservation-related projects
around the world, involving over $1 billion of IBRD/IDA resources and $450 million of
GEF funds, as well as an additional $1.2 billion in co-funding from other national and
multilateral donors, governments, NGOs, foundations and private companies.
Despite this high level of investment and effort they (the conservation community
collectively) can only point to some individual, localized successes. However as a whole
they have had little impact on stemming or even slowing the rising tide of biodiversity
loss.
This raises the urgent question of whether prevailing models are faulty, or whether the
problem lies in the way they are being implemented. This paper argues that both are
true, particularly when it comes to conserving biodiversity outside PAs. Conventional
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conservation projects, including the integrated conservation and development projects
(ICDPs) which are the subject of this volume, have failed to address the true causes of
biodiversity loss at the scale on which they operate. They have also focused too much on
carrying out project activities and too little on creating incentives for conservation.
Achieving better results in the future will require new approaches that respond to the
need to encourage and reward landholders for achieving conservation outcomes.

19. Kosoy, N., and E. Corbera. 2010. “Payments for Ecosystem
Services as Commodity Fetishism.” Ecological Economics 69(6):
1228-1236.
Abstract: Payments for Ecosystem Services (PES) economically reward resource
managers for the provision of ecosystem services and are thus characterized by: (i) an
ecological function subject to trade; (ii) the establishment of a standard unit of exchange;
and (iii) supply, demand and intermediation flows between those who sell and buy
ecosystem services. This paper departs from the term commodity fetishism, broadly
understood as the masking of the social relationships underlying the process of
production, to illuminate three invisibilities in the commodification of ecosystem
services. Firstly, this paper argues that narrowing down the complexity of ecosystems to
a single service has serious technical difficulties and ethical implications on the way
people relate to and perceive nature. Secondly, the commodification of ecosystem
services denies the multiplicity of values which can be attributed to these services, since
it requires that a single exchange-value is adopted for trading. Finally, it suggests that the
process of production, exchange and consumption of ecosystem services is characterized
by power asymmetries which may contribute to reproducing rather than addressing
existing inequalities in the access to natural resources and services.
20. MA (Millennium Ecosystem Assessment), 2003. Ecosystems and

Human Well-being: a Framework for Assessment. Island Press,
Washington.
Abstract: Human well-being and progress toward sustainable development are vitally
dependent upon improving the management of Earth‟s ecosystems to ensure their
conservation and sustainable use. But while demands for ecosystem services such as
food and clean water are growing, human actions are at the same time diminishing the
capability of many eco- systems to meet these demands. Sound policy and management
interventions can often reverse ecosystem degradation and enhance the contributions of
ecosystems to human well-being. But knowing when and how to intervene requires
substantial understanding of both the ecological and the social systems involved. Better
information cannot guarantee improved decisions, but it is a prerequisite for sound
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decision-making.
The Millennium Ecosystem Assessment (MA) will help provide the knowledge base for
improved decisions and will build capacity for analyzing and supplying this information.
This document presents the conceptual and methodological approach that the MA will
use to assess options that can enhance the contribution of ecosystems to human wellbeing. This same approach should provide a suitable basis for government, the private
sector, and civil society to factor considerations of ecosystems and ecosystem services
into their own planning and actions.

21. MA (Millennium Ecosystem Assessment), 2005. Ecosystems and
Human Well-being: Synthesis. Island Press, Washington.
Abstract: This report presents a synthesis and integration of the findings of the four MA
Working Groups along with more detailed findings for selected ecosystem services
concerning condition and trends and scenarios, and response options.

22. Mayrand, K. and M. Paquin. 2004. "Payments for Environmental
Services: A Survey and Assessment of Current Schemes."
Commission for Environmental Cooperation of North America.
Abstract: More than 300 PES schemes have been inventoried in the world. Most of them
are recent or have been running for a few years only, and several PES schemes remain
experimental in scope or are still in their pilot phase. Consequently, there are few
empirical studies that document best practices and lessons learned. However, some
initial lessons and emerging best practices have been documented. The survey of PES
schemes conducted for this report shows that a multiplicity of models coexists and that
no single one has so far emerged as a standard.
Moreover, PES schemes are usually adapted to the very specific conditions under which
they are established and to the specific characteristics of markets for different
environmental services (watersheds, biodiversity, carbon sequestration, landscape
beauty).
One finding of this report is that PES schemes may not constitute a cost-optimal
instrument in all circumstances. Indeed, their success depends in great part from preexisting conditions. PES systems work best when: (1) services are visible and
beneficiaries are well organized; and(2) when land user communities are well structured,
have clear and secure property rights, strong legal frameworks, and are relatively wealthy
or have access to resources.
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23. Muradian, R., E. Corbera, U. Pascual, N. Kosoy and P. May. 2010.
“Reconciling Theory and Practice: An Alternative Conceptual
Framework for Understanding Payments for Environmental
Services.” Ecological Economics 69(6): 1202-1208.
Abstract: This article provides an alternative and novel theoretical approach to the
conceptualization and analysis of payments for environmental services (PES). The paper
devotes special emphasis to institutional and political economy issues, which have been
somewhat neglected in the literature on PES. The paper argues that the Coasean and
pure market approach dominating the conceptualization of PES in the literature cannot be
easily generalized and implemented in practice. By contrast, taking into account
complexities related to uncertainty, distributional issues, social embeddedness, and
power relations permits acknowledging the variety of contexts and institutional settings
in which PES operate. The alternative approach presented in this introductory article to
the special section may be more appealing to PES practitioners, since while avoiding
restrictive and prescriptive standpoints, it allows some key sources of complexities they
usually deal with on the ground to be more easily understood.

24. Norgaard, R. 2010. “Ecosystem Services: From Eye-opening
Metaphor to Complexity Blinder.” Ecological Economics 69(6): 1219
-1227.
Abstract: What started as a humble metaphor to help people think about their relation to
nature has become integral to how they are addressing the future of humanity and the
course of biological evolution. The metaphor of nature as a stock that provides a flow of
services is insufficient for the difficulties the people are in or the task ahead. Indeed,
combined with the mistaken presumption that they can analyze a global problem within
a partial equilibrium economic framework and reach a new economy project-by-project
without major institutional change, the simplicity of the stock-flow framework blinds us
to the complexity of the human predicament. The ecosystem services approach can be a
part of a larger solution, but its dominance in their characterization of their situation and
the solution is blinding them to the ecological, economic, and political complexities of
the challenges they actually face.

25. Pascual, U., R. Muradian, R., L. Rodríguez, and A. Duraiappah.
2010. “Exploring the Links Between Equity and Efficiency in
Payments for Environmental Services: A Conceptual Approach.”
Ecological Economics 69(6): 1237-1244.
Abstract: This paper addresses the relationship between equity and efficiency in PES
schemes from a conceptual point of view. Emphasis is placed on the role of the
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institutional setting, social perceptions about economic fairness (or distributive justice of
the payments), uncertainty and interactions between agents, including power relations.
This paper introduces the heuristic concept of the „efficiency–equity interdependency
curve‟ to illustrate potential combinations between equity and efficiency that may be
theoretically possible. The paper argues that different types of institutional factors
determine which equity–efficiency combinations may be potentially feasible, influence
the actual combination that will be achieved on the ground, and condition possible
changes in that combination due to exogenous factors. By stressing the role of
institutional aspects in shaping the equity–efficiency relationship, the paper attempts to
go beyond the dominant Coasean vision of PES.

26. Pagiola, S., P. Agostini, J. Gobbi, C. de Haan, M. Ibrahim, E.
Murgueitio, E. Ramirez, M. Rosales and J. Ruiz. 2004. “Paying for
Biodiversity
Conservation
Services
in
Agricultural
Landscapes.”Environment Department Paper No. 96. World Bank,
Washington.
Abstract: Adoption of improved silvopastoral practices in degraded pasture areas is
thought to provide valuable local and global environmental benefits, including
biodiversity conservation. However, these practices are insufficiently attractive to
individual land users for them to adopt spontaneously, particularly due to their high
initial costs. This paper describes the contract mechanism developed for the Regional
Integrated Silvopastoral Ecosystem Management Project, which is being implemented
with financing from the Global Environment Facility (GEF). The project tests the use of
the payment-for-service mechanism to encourage the adoption of silvopastoral practices
in three countries of Central and South America: Colombia, Costa Rica, and Nicaragua.
The project has created a mechanism that pays land users for the global environmental
services they are generating, so that the additional income stream makes the proposed
practices privately profitable. Designing the mechanism required addressing issues such
as: (1) measuring the actual amount of environmental services being provided, so that
appropriate payments can be made; (2) providing payments in a way that resulted in the
desired change in land use; and (3) avoiding the creation of perverse incentives (for
example, for land users to cut down existing trees so as to qualify for additional
payments for tree planting). Two variants of the proposed payment mechanism are being
tested, with participating land users assigned randomly to one or the other. The project
also includes extensive monitoring of the effectiveness of each mechanism in stimulating
adoption of the proposed measures and of the resulting impact on environmental
services and on household welfare. These features, together with the three-country
approach, will provide in the coming years a very rich dataset for testing the use of
contract mechanisms for biodiversity conservation.
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27. Ravnborg, H., M. Damsgaard, and K. Raben. 2007. “Payments
Environmental Services: Potentials and Caveats.” Payment
Ecosystem Services — Issues and Pro-poor Opportunities
Development Assistance. DIIS Report. Danish Institute
International Studies, Copenhagen.

for
for
for
for

Abstract: The emergence of the concept of payment for ecosystem services during the
late 1990s has raised expectations among rural natural resource managers, local and
national authorities, public utilities and donor organizations alike, that ecosystem
conservation can be achieved through popular payments rather than through un- popular
measures of command and control.
In late 2005, DANIDA asked researchers from the natural resources and poverty research
unit at Danish Institute for International Studies (DIIS) to undertake a review of the
experiences to date regarding payments for ecosystem services with particular emphasis
on identifying pro-poor options for development assistance support.
This report summarizes the main findings of this review, including a list of approximately
200 references collected as part of the study (see Annex, also available at www.diis.dk/
graphics/_Staff/hmr/pes_literature_2007.pdf), and identifies four main options for
development assistance in support of pro-poor payments for eco- system services.

28. Ribaudo, M., C. Greene, L. Hansen, and D. Hellerstein. 2010.
“Ecosystem Services from Agriculture: Steps for Expanding
Markets.” Ecological Economics 69(11): 2085-2092.
Abstract: Farmers in the United States produce a wide variety of commodities for food
and fiber. Farmers can also produce a variety of non-commodity ecosystem services for
which markets do not exist or are imperfectly formed. Such services may be valued by
society, but due to their nature or institutional arrangements, farmers often do not
receive a price signal for them. This results in inefficient allocations of resources, since
farmers under-produce non-commodity ecosystem services. One possible way to
increase private investment in ecosystem services is to create a market for them. This
paper draws lessons from six different markets for providing ecosystem services from
farms (water quality trading, wetland mitigation, carbon cap- and-trade, over-the-counter
carbon, eco-labeling, and fee hunting) on what is required for a market to function, and
the problems these markets might face.

29. Smith, J., and S. Scherr. 2002. Forest Carbon and Local Livelihoods:
Assessment of Opportunities and Policy Recommendations. CIFOR
Occasional Paper 37. Center for International Forestry Research
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Abstract: Projects implemented as part of the Clean Development Mechanism (CDM) of
the Kyoto Protocol will have the dual mandate of mitigating greenhouse gas emissions
and contributing to sustainable development. Basic agreement on core elements was
reached in 2001, including the decision to allow afforestation and reforestation projects.
However, it is not yet clear what rules will address social concerns. Many types of
projects could potentially contribute to local livelihoods and ecosystem restoration, as
well as to carbon emission offsets, including those using natural forest regeneration,
agroforests, improved forest fallows and agroforestry. Averted deforestation projects with
multiple-use forestry, though not eligible in the first CDM period, could be reconsidered
in the future. Such projects can be designed to rigorously meet CDM criteria for carbon
impact, additionality, leakage and duration. If sustainably targeted, they can be costeffective for investors in terms of production costs. Some, however, may have higher
transaction costs.
Proactive efforts are needed to enable community-based CDM forestry projects and local
land uses to compete effectively in carbon trading markets with projects managed by
large-scale operators. THE CDM should require mandatory social impact assessments,
harmonize the CDM with social principles of other global conventions, promote
measures to reduce transaction costs and explicitly include assisted natural regeneration
and forest rehabilitation in the definition of afforestation and reforestation. Most
developing countries will require policy action to establish the enabling conditions for
forest carbon projects to contribute on a large scale to local livelihoods, integrate CDM
projects within national development frameworks, attract investors, establish social
criteria, secure local rights and promote support services for local people. Cost-effective
project design requires attention to local participation, transparency, suitable
compensation mechanism, strategies to reduce transaction costs and risks and extend
the scale of projects, and to enhance profitability of land uses.

30. Swallow B., M. Kallesoe, U. Iftikhar, M. van Noordwijk, C. Bracer,
S. Scherr, K. Raju, S. Poats, A. Duraiappah, B. Ochieng, H. Mallee,
and R. Rumley. 2007. “Compensation and Rewards for
Environmental Services in the Developing World: Framing PanTropical Analysis and Comparison”. ICRAF Working Paper no. 32.
Nairobi: World Agroforestry Centre.
Abstract: This paper is the first of series of nine papers exploring the state of the science
and practice of compensation and rewards for environmental services in the developing
world. This study has been undertaken to address key questions about the impact and
future prospects of compensation and rewards for ecosystem services, and the potential
role of research and policy engagement in helping to make these instruments more
beneficial to the poor in the developing world. The papers resulting from this study have
been prepared by an international group of authors as part of a pan-tropical scoping
study for the Rural Poverty and Environment Programme of the International
Development Research Centre of Canada. All of the papers focus on the frontiers
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between the ecosystems that underlie rural livelihoods, the environmental services that
those ecosystems generate, and the human well-being of rural populations.
This introductory paper begins with a review of the recent historical development of
compensation and reward mechanisms within a broader context of changing approaches
to conservation and environmental policy. Conservation approaches have moved from a
sole focus on protected areas, to integrated conservation and development projects, to
landscape management approaches, and now, consideration of conservation contracts.
At roughly the same time, there has been a general relaxation of government
enforcement of environmental regulations towards more multi-stakeholder forms of
governance in which non-governmental and international organizations play roles and a
variety of market-based and negotiation approaches have come to the fore. That dynamic
context is fostering greater interest in mechanisms for compensation and reward for
environmental services in the developing regions of the world. Later sections of the paper
clarify key concepts and present a conceptual framework for characterizing different
types of mechanisms and the internal and external factors affecting those mechanisms.
The penultimate section summarizes experience and perceptions of compensation and
reward for environmental services. The concluding section postulates the alternative
motivations that are shaping compensation and reward mechanisms in the developing
world.

31. Swallow, B., R. Meinzen-Dick, and M. van Noordwijk. 2005.
“Localizing Demand and Supply of Environmental Services:
Interaction With Property Rights, Collective Action, and the Welfare
of the Poor.”CAPRi Working Paper # 42.
Abstract: Payments for environmental services (PES) are increasingly discussed as
appropriate mechanisms for matching the demand for environmental services with the
incentives of land users whose actions modify the supply of those environmental
services. While there has been considerable discussion of the institutional mechanisms
for PES, relatively little attention has been given to the inter-relationships between PES
institutions and other rural institutions. This paper presents and builds upon the
proposition that both the function and welfare effects of PES institutions depend crucially
on the co-institutions of collective action (CA) and property rights (PR).
Experience from around the developing world has shown that smallholder land users can
be efficient producers of environmental services of value to larger communities and
societies. However, experience also shows that the international and national institutions
that govern PES are often designed in ways that entail transaction costs that cannot be
feasibly met by individual smallholders. Collective action can provide a mechanism for
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farmers to coordinate actions over large areas to provide environmental services such as
biodiversity and watershed protection. Collective action also offers the potential to
reduce the costs of monitoring and certification usually required to obtain payments for
the services. However, the nature of the environmental services will influence the scale
and type of collective action needed, the bargaining power of smallholders, and the
investment or reinvestment requirements.
The relationships between property rights and environmental services are more complex.
The creation of PES institutions itself actually represents the creation of new forms of
property and responsibility, with all of the tensions and tradeoffs that are entailed. How
are balances struck for example, between people‟s responsibilities not to pollute and the
need to compensate people for foregoing polluting activities? What about balances
between constitutional rights to safe environment and the right to earn a livelihood?
In carbon sequestration arrangements, secure property rights are often seen as a
necessary pre-condition for binding contracts, even though collective forms of property
may generate high quality environmental services. On the other hand, environmental
services can influence property rights, notably where land or water tenure are given as
rewards for certain types of services, land use, or stewardship. The type of environmental
service, and the possibility of exclusion it provides, is also likely to influence the type of
property rights.
This paper presents a conceptual framework that clarifies the inter-linkages between
property rights, collective action, payment for environmental services, and the welfare of
smallholder land users. The framework is centered on concerns of function and welfare
effects of PES. The functional perspective clarifies the effects of collective action and
property rights institutions on the supply of environmental services. The welfare
perspective considers smallholders as one of several potential sources of supply,
sometimes directly competing against large landowners and public sector providers.
Using this conceptual framework can help to identify conditions under which
smallholders are likely to be able to participate in payment for environmental services
schemes. Greater consideration of the linkages between PES and other rural institutions
can lead to more equitable outcomes, particularly by: 1) suggesting how collective action
can be used to overcome transaction costs and barriers to participation by smallholders;
and 2) identifying mechanisms through which managers of small private parcels or areas
of common property can be rewarded for environmental stewardship through PES.
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32. van Noordwijk M., and B, Leimona. 2010. “CES/COS/CIS
Paradigms for Compensation and Rewards to Enhance
Environmental Services.” Working paper nr 100. World Agroforestry
Centre. Bogor, Indonesia.
Abstract: The terminology of Payments for Environmental Services (PES) has rapidly
gained popularity with its focus on market-based mechanism for environmental service
(ES) enhancement. Current use of the term, however, covers a broad spectrum of
interactions between ES- suppliers and ES-beneficiaries. A broader class of mechanisms
aims at ES enhancement through compensation or rewards (CRES). Such mechanisms
can be analyzed on the basis of the way they meet four principles: Realistic, Conditional,
Voluntary and Pro-poor. For each principle a set of criteria is presented. Based on direct
involvement in action research mode in evolving practices in Asia in the RUPES program
since 2002, we examine three paradigms: Commoditized ES (CES), Compensation for
Opportunities Skipped (COS) and Co-Investment in Stewardship. Among the RUPES
action research sites in Asia, there are several examples of CIS, co-investment in and
shared responsibility for stewardship, with a focus on assets (natural + human + social
capital) that can be expected to provide future flows of environmental services. CES,
equivalent to a strict definition of PES, may represent an abstraction rather than a current
reality. COS is a challenge when the legality of opportunities to reduce environmental
services is contested. The primary difference between CES, COS and CIS is in the way
conditionality is achieved, with additional variation in the scale (individual, household,
community) at which the voluntary principle takes shape. CIS approaches have the
biggest opportunity to be pro-poor, as both CES and COS presuppose property rights
that the rural poor often don‟t have. CIS requires and reinforces trust-building after initial
conflicts over the impacts of resource use on environmental services have been clarified
and a realistic joint appraisal is obtained. CIS will often be part of a multi-scale approach
to the regeneration and survival of natural capital, alongside respect and appreciation for
the guardians and stewards of landscapes.

33. Vatn, A. 2010. “An Institutional Analysis of Payments for
Environmental Services.” Ecological Economics 69(6): 1245-1252.
Abstract: In this paper the characteristics and functioning of PES is analyzed from an
institutional perspective. While in theory PES is seen as a market solution to
environmental problems, as an alternative to state (hierarchical) and community
governance. A review of a large amount of case studies shows that PES in practice
depends rather fundamentally on state and/or community engagement. Hence PES is
primarily a reconfiguration of the roles of public bodies and communities becoming core
intermediaries or buyers. First, to establish PES, rights to the land that delivers the
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environmental service must be clarified. This demands public action. Second, transacting
over environmental amenities is very costly. Therefore, creating markets for
environmental services depends crucially on state and community facilitation. Hence,
buyers are often public agencies. High transaction costs also influence price setting.
Payments do not follow the market format since intermediaries frequently are setting the
price, with users often being unaware even of the fact that they pay. Finally, the
distinction between payments as incentives and as fair compensations is emphasized.
While payments may strengthen community relations and simplify action for
environmental care, they may also introduce a purely instrumental logic and in some
cases worsen the environmental status by crowding out environmental virtues. For the
future, greater awareness of these dynamics is warranted.

34. Wunder, S. 2008. “Payments for Environmental Services and the
Poor: Concepts and Preliminary Evidence.” Environment and
Development Economics 13(3): 279-297.
Abstract: Based on observations from all three tropical continents, there is good reason
to believe that poor service providers can broadly gain access to payment for
environmental services (PES) schemes, and generally become better off from that
participation, in both income and non-income terms. However, poverty effects need to
be analysed in a conceptual framework looking not only at poor service providers, but
also at poor service users and non-participants. Effects on service users are positive if
environmental goals are achieved, while those on non-participants can be positive or
negative. The various participation filters of a PES scheme contain both pro-poor and anti
-poor selection biases. Quantitative welfare effects are bound to remain small-scale,
compared to national poverty-alleviation goals. Some pro-poor interventions are possible,
but increasing regulations excessively could curb PES efficiency and implementation
scale, which could eventually harm the poor. Prime focus of PES should thus remain on
the environment, not on poverty.

35. Wunder, S. 2007. “The Efficiency of Payments for Environmental
Services in Tropical Conservation.” Conservation Biology 21(1): 4858.
Abstract: Payments for environmental services (PES) represent a new and more direct
way to promote conservation. They explicitly recognize the need to address difficult trade
-offs by bridging the interests of landowners and external actors through compensations.
Theoretical assessments praise the advantages of PES over indirect approaches, but in the
tropics PES application has remained incipient. This paper aims to clarify PES and its
scope for application as a tool for tropical conservation. It focuses on the supply side of

22

PES (i.e., how to convert PES funding into effective conservation on the ground), which
until now has been widely neglected. The author reviewed the PES literature for
developing countries and combined these findings with observations from his own field
studies in Latin America and Asia. A PES scheme, simply stated, is a voluntary,
conditional agreement between at least one “seller” and one “buyer” over a well-defined
environmental service—or a land use presumed to produce that service. Major obstacles
to effective PES include demand-side limitations and a lack of supply-side know-how
regarding implementation. The design of PES programs can be improved by explicitly
outlining baselines, calculating conservation opportunity costs, customizing payment
modalities, and targeting agents with credible land claims and threats to conservation.
Expansion of PES can occur if schemes can demonstrate clear additionality (i.e.,
incremental conservation effects vis-a`-vis predefined baselines), if PES recipients‟
livelihood dynamics are better understood, and if efficiency goals are balanced with
considerations of fairness. PES are arguably best suited to scenarios of moderate
conservation opportunity costs on marginal lands and in settings with emerging, not-yet
realized threats. Actors who represent credible threats to the environment will more
likely receive PES than those already living in harmony with nature.
A PES scheme can thus benefit both buyers and sellers while improving the resource
base, but it is unlikely to fully replace other conservation instruments.

36. Wunder, S., 2005. “Payments for Environmental Services: Some
Nuts and Bolts.” CIFOR Occasional Paper No. 42. CIFOR, Bogor.
Abstract: Payments for environmental services (PES) are part of a new and more direct
conservation paradigm, explicitly recognizing the need to bridge the interests of
landowners and outsiders. Eloquent theoretical assessments have praised the absolute
advantages of PES over traditional conservation approaches. Some pilot PES exist in the
tropics, but many field practitioners and prospective service buyers and sellers remain
skeptical about the concept. This paper aims to help demystify PES for non-economists,
starting with a simple and coherent definition of the term. It then provides practical „how
-to‟ hints for PES design. It considers the likely niche for PES in the portfolio of
conservation approaches. This assessment is based on a literature review, combined with
field observations from research in Latin America and Asia. It concludes that service users
will continue to drive PES, but their willingness to pay will only rise if schemes can
demonstrate clear additionality vis-à-vis carefully established baselines, if trust-building
processes with service providers are sustained, and PES recipients‟ livelihood dynamics is
better understood. PES best suits intermediate and/or projected threat scenarios, often in
marginal lands with moderate conservation opportunity costs. People facing credible but
medium-sized environmental degradation are more likely to become PES recipients than
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those living in relative harmony with nature.
The choice between PES cash and in-kind payments is highly context-dependent. Poor
PES recipients are likely to gain from participation, though their access might be
constrained and non-participating landless poor could lose out. PES is a highly promising
conservation approach that can benefit buyers, sellers and improve the resource base,
but it is unlikely to completely outstrip other conservation instruments.

37. Wunder, S., S. Wertz-Kanounnikoff, and P. Ferraro. 2010.
“Payments for Environmental Services and the Global Environment
Facility: A STAP Advisory Document.”UNEP.
Abstract: The purpose of this paper is to provide the GEF with strategic advice on
payments for environmental services (PES). Specifically, the authors: (i) assess which GEF
investments in PES are most likely to generate global environmental benefits (GEBs); and
(ii) outline the implicit assumptions in each of these main “entry points” for GEF
investments. Our assessment and advice are based upon a literature review and our own
international PES expertise, including vis-à-vis GEF‟s mandate.

3. PES Methodologies and Tools
This section lists papers that deal with the basics of PES which methodologies and tools
to carry out different PES schemes. Papers in this section include discussion on the
valuation of the ecosystem service, institutional assessment, assessment of buyers and
sellers of the ecosystem service, and the like.
All papers in this section have an
electronic copy in pdf format and can be retrieved in the accompanying CD. Electronic
copies of papers in this section can be found in the folder “Methodologies and Tools”.

38. Alix-Garcia, J., A. de Janvry, and E. Sadoulet. 2005. “The Role of
Risk in Targeting Payments for Environmental Services.”Mimeo.
University of Montana, Missoula.
Abstract: This paper discusses the efficiency of including deforestation risk as a targeting
criterion in payments for environmental services (PES) programs. The researchers
contrast two payment schemes that they simulate using data from Mexican common
property forests: flat payment scheme with a cap on allowable hectares, similar to the
program implemented in several countries, and a payment that takes deforestation risk
into account. They simulate the latter strategy both with and without a budget constraint.
Using observed past deforestation, the study found that while risk-targeted payments are
far more efficient, flat payments are more unrestricted. The researchers also consider the
characteristics of communities receiving payments from both programs and found out
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that the risk-weighted scheme results in more, though smaller, payments to poor
communities, and these payments are more efficient than those to non-poor ejidos. In
the flat scheme, payments to poor and non-poor are equal, though they receive less of
the budget than in the more efficient program.

39. Alix-Garcia, J., A. de Janvry, and E. Sadoulet. 2004. “Payments for
Environmental Services: To whom, where and how much?.”
Selected Paper prepared for presentation at the American
Agricultural Economics Association Annual Meeting, Denver,
Colorado, July 1-4, 2004.
Abstract: In this paper, the researchers consider different strategies for implementing a
payment for environmental services (PES) program to mitigate deforestation in Mexican
common property forests (ejidos). The paper begin by discussing the policy context
within which PES programs find themselves, highlighting other possible interventions to
help preserve environmental amenities in Mexico. Then the paper discusses some basic
principles of environmental payment schemes and formalizing these schemes into three:
payments of the opportunity cost for forests at risks; payment for environmental benefits
provided by forests at risk; a flat payment scheme with a cap on allowable hectares,
similar to the type of program often applied in developing countries; and a program of
opportunity cost payments for forest at risk with highest environmental benefit per dollar
paid. that the study found that, of these three, the last is most efficient and the second is
most unrestricted. The study also involves a repeat simulation of the third scheme using
predicted, rather than actual risk, which circumvents the problem of strategic behavior
on the part of recipient communities but introduces some error into the targeting
process. Finally, the researcher consider the characteristics of communities that receive
payments from the most efficient program, finding that larger and more remote ejidos
receive the lion‟s share of the budget, but that payments to them are not necessarily
more efficient. This scheme also gives more, though smaller on a per capita basis,
payments to poor and indigenous communities, where they are more efficient than those
to non-poor and non-indigenous ejidos.

40. Asquith, N. and S. Wunder. 2008. Payments for Watershed Services:
The Bellagio Conversations. Fundación Natura Bolivia: Santa Cruz
de la Sierra
Abstract: This paper focuses conversations on currently unresolved PWS issues that are
already much discussed globally. Also the following questions were asked since these
are considered important and are not currently on the global agenda:
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How do laws and policies affect PWS schemes, and how can they best be
influenced?



How much research is needed prior to and during PWS implementation?
When and how does it make sense to minimize transaction costs?



When should services be “bundled” to increase payments?



How can service users be stimulated to pay?



How important are PWS initiatives for poverty reduction?



How can PWS schemes be designed so as to balance efficiency with fairness?



At what scale are PWS schemes best applied?

In presenting the edited results of the Bellagio Conversations, the paper hopes to help
practitioners as they, along with the researchers, continue to wrestle with the
opportunities and challenges of PWS design and implementation.

41. Babcock, B., P. Lakshminarayan, J. Wu, and D. Zilberman.1997.
“Targeting Tools for the Purchase of Environmental Amenities.”
Land Economics 73(3): 325-339.
Abstract: The use of suboptimal targeting tools to acquire environmental benefits is
considered to be more of a norm than the exception. This paper analyzes how the joint
spatial distribution of costs and environmental benefits affect efficiency losses from
following targeting rules based on cost or benefits, rather than based on the benefit to
cost ratio. Using analytical and numerical models, this paper argues that the relative
variability of costs and benefits and the correlation between the two are primary
determinants of efficiency losses. The frame work was applied o renewal of Conservation
Reserve Program contracts and estimate how well alternative targeting tools obtain
environmental benefits under reduced budgets.

42. Barton, D., D. Faith, G. Rusch, J. Gjershaug, M. Castro, M. Vega,
and E. Vega. 2003. “Spatial Prioritisation of Environmental Service
Payments for Biodiversity Protection.”Report SNR 4746/ 2003.
NIVA, Oslo.
Abstract: This study demonstrates the use of TARGET trade-offs analysis for prioritizing
environmental service payments (so-called PSA or Pagos por Servicios Ambientales in
Spanish) to private land-owners in the Osa Conservation Area (ACOSA), Costa Rica. The
paper answers a number of research questions of direct management relevance in
ACOSA and general relevance to biodiversity conservation planning in the region. What
is the incremental opportunity cost of extending environmental service payments to areas
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outside established protected areas? What have been the incremental costs and
biodiversity complementarity of existing allocation of economic incentives to private
conservation relative to a cost-efficient allocation as calculated using TARGET? How
might the National Forestry Fund (FONAFIFO) prioritize PSA between future competing
applications for incentives from land-owners in the Osa Conservation Area? What data
collection challenges must be overcome in order to implement TARGET as a prioritization
tool for PSAs at national level in Costa Rica?
Based on the analyses for the ACOSA area, it concludes that he 1999-2001 selection of
areas to receive environmental service payments for forest protection, forest
management, and reforestation was not cost-efficient, in the sense of maximizing
biodiversity protection on private land outside existing national parks, while also
minimizing the opportunity costs to agriculture and commercial forestry. The study goes
on to show how TARGET methodology may be used to rank PSA candidate areas by their
cost-efficiency in representing complementary biodiversity at lowest cost at regional level
(ACOSA). Current limitations of the analysis include sufficient resolution to evaluate PSA
candidate areas smaller than 100 hectares. The study discusses the possibility of
application of methodology at national level provided improved processing capacity of
the TARGET software, and improved national coverage of GIS for environmental
attributes that are used as biodiversity surrogates.

43. Biao, Z., L. Wenhua, X. Gaodi, and X. Yu. 2010. “Water
Conservation of Forest Ecosystem in Beijing and its Value.”
Ecological Economics 69(7): 1416-1426.
Abstract: Under a scenario of global climate change, the water conservation function of
Beijing's forest ecosystems has attracted considerable public attention. In this paper, the
term of water conservation is described as a comprehensive regulation of forests on
water resources through various hydrological processes, and grouped into three services,
i.e., rainfall interception, soil water storage and fresh water provision. On the basis of
Beijing's forest resource survey data and mathematical simulations, the function and the
economic value of water conservation was estimated. The result showed that, the forest
ecosystems of Beijing could intercept approximately 1.43 billion cubic meters of rainfall
and 277.82 million cubic meters of soil water under ideal conditions, and supply 286.67
million cubic meters of fresh water, their economic values were estimated to be about
2.77 billion RMB (Chinese Currency, 8.28RMB = US$1), 2.15 billion RMB, and 315.33
million RMB, respectively. The total economic value of water conservation provided by
Beijing's forests was 5.23 billion RMB, and the economic benefit per hectare was equal
to 5704 RMB. Furthermore, the spatial variation of water conservation functions and the
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monetary values of the main forest ecosystems in different locations in Beijing were
analyzed, and the effects of water conservation provided by the forest ecosystem on the
development of society and economy in Beijing were discussed. This work contributes to
the realization and preservation of forest resources in Beijing.

44. Boyd, J., and S. Banzhaf. 2007. “What are Ecosystem Services?
The Need for Standardized Environmental Accounting Units.”
Ecological Economics 63(2-3): 616-626.
Abstract: This paper advocates consistently defined units of account to measure the
contributions of nature to human welfare. The paper argues that to this date, such units
have not been defined by environmental accounting advocates and that the term
“ecosystem services” is too ad hoc to be of practical use in welfare accounting. The
paper proposes a definition, rooted in economic principles, of final ecosystem service
units. A goal of these units is comparability with the definition of conventional goods and
services found in GDP and the other national accounts. Also, it illustrates definition of
ecological units of account with concrete examples. In addition, this paper argues that
these same units of account provide an architecture for environmental performance
measurement by governments, conservancies, and environmental markets.

45. Chan K., M. Shaw, D. Cameron, E. Underwood, and G. Daily.
2006. “Conservation Planning for Ecosystem Services.” PLoS
Biology 4(11): e379.
Abstract: Despite increasing attention to the human dimension of conservation projects,
a rigorous, systematic methodology for planning for ecosystem services has not been
developed. This is in part because flows of ecosystem services remain poorly
characterized at local-to-regional scales, and their protection has not generally been
made a priority. This paper used a spatially explicit conservation planning framework to
explore the trade-offs and opportunities for aligning conservation goals for biodiversity
with six ecosystem services (carbon storage, flood control, forage production, outdoor
recreation, crop pollination, and water provision) in the Central Coast eco-region of
California, United States. Weak positive and some weak negative associations are found
between the priority areas for biodiversity conservation and the flows of the six
ecosystem services across the eco-region. Excluding the two agriculture-focused
services—crop pollination and forage production—eliminates all negative correlations.
The degree to which four contrasting conservation network designs protect
biodiversity and the flow of the six services were compared. It was revealed that
biodiversity conservation protects substantial collateral flows of services. Also, targeting
ecosystem services directly can meet the multiple ecosystem services and biodiversity
goals more efficiently but cannot substitute for targeted biodiversity protection
(biodiversity losses of 44% relative to targeting biodiversity alone). Meanwhile,
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strategically targeting only biodiversity plus the four positively associated services offers
much promise (relative biodiversity losses of 7%). An initial analytical framework for
integrating biodiversity and ecosystem services in conservation planning and its
application was presented and illustrated. It revealed that although there are important
potential trade-offs between conservation for biodiversity and for ecosystem services, a
systematic planning framework offers scope for identifying valuable synergies.

46. FAO. 2006. “Better Forestry, Less Poverty: A Practitioner‟s Guide”.
FAO Forestry Paper 149. Food and Agriculture Organization of the
United Nations.
Abstract: The document highlights the importance of tailoring activities to local
circumstances and of using participatory approaches to design and implement
interventions. Emphasis is on making and responding to changes for the benefit of people
living in or near forests, and on helping users gain a better understanding of:


the forms of rural poverty and priorities for rural poverty reduction;



how local decisions both inside and outside the forest sector affect segments of poor
rural communities in different ways – women, children and the elderly being the
most vulnerable;



the vital roles that forestry and agroforestry systems play in sustaining livelihoods and
preventing poverty;



the ways in which changes in forest management can cause poverty or worsen it;



how forestry practices can better contribute to poverty reduction and better protect
the livelihood functions of forests.

The suggestions for practical actions were drawn on current literature on the subject, and
from field studies and experiences.

47. FAO. 2006. “The New Generation of Watershed Management
Programmes and Projects: A Resource Book for Practitioner‟s and
Local
Decision-Makers
Based
on
the
Findings
and
Recommendations of a FAO Review”. FAO Forestry Paper 150. Food
and Agriculture Organization of the United Nations.
Abstract: The resource book addresses the new paradigm of watershed management as
outlined by the FAO review from four complementary angles. The first chapter looks at
the history of watershed management, emphasizing how a discipline initially based on
water engineering and forestry has become a multidisciplinary approach rooted in
general and human ecology and linked to agriculture, rural development, environmental
economics and social sciences. The second chapter summarizes the conceptual
background inspiring many of the discussions made during the FAO review. It deals with
new perspectives on watershed biophysical processes, human ecology and
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environmental economics. The third chapter describes some ongoing changes in
programme design and implementation strategy, and outlines the profile of the new
generation of watershed management programmes and projects. The fourth chapter
links the new watershed management approaches to the policy environment of the new
millennium. It also deals with critical factors for the successful implementation of the
new approach, such as capacity building and financing. The annexes provide additional
information on specific methods and resources for watershed management.

48. Ferraro, P. 2008. “Asymmetric Information and Contract Design for
Payments for Environmental Services.” Ecological Economics 65(4):
810-821.
Abstract: In contractual relationships involving payments for environmental services,
conservation buyers have less knowledge on costs of contractual compliance than
landowners. In such circumstances, landowners use their private information as a source
of market power to extract informational rents from conservation agents. Buyers of
environmental services who wish to maximize the services obtained from the limited
budget need to reduce informational rents. Reducing informational rents mitigates
concerns about the “additionality” of PES contracts because low-cost landowners are
least likely to provide different levels of services in the absence of a contract. Paying lowcost landowners less makes resources available for contracts with higher opportunity
cost landowners, who are more likely to provide substantially different levels of services
in the absence of a contract. To reduce informational rents to landowners, conservation
agents can take three approaches: (1) acquire information on observable landowner
attributes that are correlated with compliance costs; (2) offer landowners a menu of
screening contracts; and (3) allocate contracts through procurement auctions. Each
approach differs in terms of its institutional, informational and technical complexity, as
well as in its ability to reduce informational rents without distorting the level of
environmental services provided. No single approach dominates in all environments.
Current theory and empirical work provides practitioners with insights into the relative
merits of each approach. However, more theoretical work and experimentation in the
laboratory and the field are necessary before definitive conclusions about the superiority
of one or more of these approaches can be drawn.

49. Ferraro, P. 2004. “Targeting Conservation Investments in
Heterogeneous Landscapes: a Distance Function Approach and
Application to Watershed Management.” American Journal of
Agricultural Economics 86(4): 905-918.
Abstract: To achieve an environmental objective at least cost, decision makers must
integrate information about spatially variable biophysical and economic conditions.
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Although the biophysical attributes that contribute to an environmental outcome are
often known, the way in which these attributes interact to produce the outcome is often
unknown. This paper introduces a nonparametric conservation targeting approach that
relies on distance functions to cost-efficiently allocate conservation funds. The approach
was empirically applied to the case of conservation contracting for water-quality
objectives. The contract portfolios derived from the application have many desirable
properties, including intuitive appeal and robust performance across plausible parametric
scoring measures.

50. Ferraro, P. 2003. “Conservation Contracting in Heterogeneous
Landscapes: an Application to Watershed Protection with Threshold
Constraints.” Agricultural and Resource Economics Review 32(1): 5364.
Abstract: How to integrate information about spatially variable biophysical and economic
conditions into a cost-effective conservation plan is a key issue in the design of land use
policy. This study provides an illustration on how to identify a set of priority land parcels
for conservation investment using common biophysical scoring methods in combination
with economic data and simple optimization methods. Also this demonstrates a way in
which conservation agencies can incorporate concerns about biophysical thresholds in
the identification of their priority land parcels. These methods are applied using
Geographic Information System data from a New York conservation easement acquisition
initiative for water quality protection.

51.Ferraro, P. and S. Pattanayak. 2006. “Money for Nothing? A Call
for Empirical Evaluation of Biodiversity Conservation
Investments.” PLoS Biology 4(4): e105.
Abstract: For far too long, conservation scientists and practitioners have been depending
on intuition and anecdote to guide the design of conservation investments. However, in
order to ensure that limited resources make a difference, one must accept that testing
hypotheses about what policies protect biological diversity requires the same scientific
rigor and state-of-the-art methods that are invested in testing ecological hypotheses. Our
understanding of the ecological aspects of ecosystem conservation rests, in part, on welldesigned empirical studies. In contrast, the understanding of the way in which policies
can prevent species loss and ecosystem degradation rests primarily on case-study
narratives from field initiatives that are not designed to answer the question “Does the
intervention work better than no intervention at all?”. If any progress is to be made in
stemming the global decline of biodiversity, the field of conservation policy must adopt
state-of-the-art program evaluation methods to determine what works and when.
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52.Forest Trends and The Katoomba Group. 2008. Payment for
Ecosystem Services: Getting Started. Forest Trends, Washington
DC.
Abstract: This primer is designed to provide readers with a solid understanding of what
Payments for Ecosystem Service (PES) are and how PES deals work. It is intended for an
audience interested in exploring the potential of PES — either as prospective PES sellers
themselves or as staff of organizations that work directly with communities or
landowners who may be interested in PES. The primer should be read before you set out
to design a PES deal, as it provides guidance on conditions under which PES is most
relevant and likely to succeed. It should also be read sequentially, as concepts defined in
the early pages are built upon later.

53.González-Cabán, A., J. Loomis, D. Griffin, E. Wu, D. McCollum,
J. McKeever, and D. Freeman. 2003. “Economic Value of Big
Game Habitat Production from Natural and Prescribed Fire”. Res.
Paper PSW-RP-249. Forest Service, U.S. Department of
Agriculture.
Abstract: A macro time-series model and a micro GIS model were used to estimate a
production function relating deer harvest response to prescribed fire, holding constant
other environmental variables. The macro time-series model showed a marginal increase
in deer harvested of 33 for an increase of 1,100 acres of prescribed burn. The marginal
deer increase for the micro GIS model was 16. An additional 3,710 acres of prescribed
burn would produce an additional eight deer harvested regardless of the model. For an
additional 3,700 acres more of prescribed burn the marginal increase in deer harvested is
four and five deer respectively for the macro time-series and micro GIS models. Using
the Travel Cost Method the change in consumer surplus or net willingness-to-pay was
$257 per additional deer harvested due to the additional trips in response to increasing
deer harvest. The consumer surplus estimate using the Contingent Valuation Method was
$222. Depending on the production function model used the initial deer hunting benefit
response to a prescribed burning of 1,100 acres ranges from $3,840 to $7,920. An
addition- al increase of 3,710 acres of prescribed burning would produce benefits of
$1,920 regardless of the model used. An extra 3,700 acres more would produce only
between $960 and $1,200 depending on the model. When compared to the cost of
conducting the prescribed burning, the benefits derived from an increase in deer harvest
represent no more than 3.4 percent of the total costs of the first 1,100 acres.

32

54. Grieg-Gran, M., S. Noel and I. Porras. 2006. “Green Water Credits:
Lessons Learned from Payments for Environmental Services.” Green
Water Credits Report 2, ISRIC Report 2006/5, ISRIC, Wageningen.
Abstract: Green Water Credits is a mechanism that determines the supply of fresh water
at source for payments to land users for specified land and soil management activities.
These activities are presently unrecognized and unrewarded. Direct payment will enable
better management and therefore lessen runoff, flooding, and siltation of reservoirs, and
will result to more groundwater recharge and stream base flow, particularly during the
dry season. At the same time, Green Water Credits will diversify rural incomes and help
communities to adapt to economic and environmental change. The proof-of-concept
project aims to demonstrate the viability and feasibility of the concept.

55. Gutman, P. 2003. From Goodwill to Payments for Environmental
Services: A Survey of Financing Options for Sustainable Natural
Resource Management in Developing Countries. WWF:
Washington, D.C.
Abstract: The present report and the accompanying electronic and training materials are
the product of this endeavor, and provide:


A user-friendly entry point to 52 financing options for SNRM, together with clear
indications of where to go next, either for more in-depth information and analysis, or
to contact people from the financing sources themselves.



A brief discussion and description that highlights which financing options might be
more accessible to poor rural communities, or offer more opportunities for projects
and programs to simultaneously address rural livelihood improvements and natural
resources conservation.



A summary of ongoing experiences and discussions regarding financing SNRM
through payments for environmental services (PES) and private business-community
partnerships, which have recently attracted much attention but whose potentials and
limitations are still a matter of debate.



A collection of recent SNRM financing cases and experiences, particularly, but not
limited to cases in Danida‟s focus countries and countries where WWF is working.



Web addresses to access many of the institutions and references mentioned in the
survey, and a forthcoming Powerpoint presentation (in the training material) that can
be used as a self- tutorial or as an aid for a half-day training session.
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56. Heal, G., E. Barbier, K. Boyle, A. Covich, S. Gloss, C. Hershner, J.
Hoehn, C. Pringle, S. Polasky, K. Segerson, and K. ShraderFrechette. 2005. Valuing Ecosystem Services. Washington, DC: The
National Academies Press.
Abstract: From an ecological perspective, the challenge is to interpret basic research on
ecosystem functions so that service-level information can be communicated to
economists. For economic and related social sciences, the challenge is to identify the
values of both tangible and intangible goods and services associated with ecosystems
and to address the problem of decision-making in the presence of partial valuation. The
combined challenge is to develop and apply methods to assess the values of humaninduced changes in aquatic and related terrestrial ecosystem functions and services. This
report concerns valuing the goods and services that ecosystems provide to human
societies, with principal focus on those provided by aquatic and related terrestrial
ecosystems. However, because the principles and practices of valuing ecosystem goods
and services are rarely sensitive to whether the underlying ecosystem is strictly aquatic
or terrestrial, many of the report‟s conclusions and recommendations are likely to be
directly or at least indirectly applicable to the valuation of goods and services provided by
any ecosystem.

57. IUCN. 2008. Designing Payments for Ecosystem Services. The
International Union for Conservation of Nature.
Abstract: This report examines the following questions: Are payments for ecosystem
services (PES) a viable way of financing management and restoration of river basins and
coastal and marine environments? What steps are needed to develop PES schemes?
What are governance needs and how can stakeholders participate? What experiences and
lessons learned have been generated from attempts to develop PES in the real world?

58. Jack, B., C. Kousky, and K. Sims et al. 2007. “Lessons Relearned:
Can Previous Research on Incentive-Based Mechanisms Point the
Way for Payments for Ecosystem Services?”. CID Graduate Student
and Postdoctoral Fellow Working Paper No. 15. Center for
International Development at Harvard University.
Abstract: Payments for ecosystem services (PES) are policies in which individuals or
communities are compensated for undertaking actions that increase the provision of
ecosystem services such as water purification, flood mitigation, and carbon
sequestration. PES policies rely on incentives to induce behavioral change, and can thus
be considered part of the broader class of incentive- or market-based mechanisms for
environmental policy. By recognizing PES programs as incentive-based mechanisms,
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policy-makers can draw on insights from the substantial body of accumulated knowledge
about these instruments in order to gain a better understanding of the conditions under
which PES schemes are likely to be environmentally effective, cost-effective, and
equitable. This paper offers six lessons from theoretical and empirical research on
incentive-based mechanisms that might deserve explicit consideration when designing
and evaluating PES policies.

59. Jennings, S., R. Nussbaum, N. Judd, and T. Evanset. 2003. The High
Forest Value Forest Toolkit. Part 2 - Defining High Conservation
Values at a National Level: A Practical Guide. ProForest: Oxford,
United Kingdom.
Abstract: This part of the Toolkit is for anyone (including FSC national standards setting
groups) who needs to interpret the global HCV definitions for use in a particular country,
region, forest type or other large political or natural unit. Following the introductory
section, the Toolkit is divided into four sections that deal with each of the criteria under
FSC Principle 9 in turn:
Introduction: this discusses who conducts the process of defining HCVF at a national
level, the key steps in the process and discusses how different types of information can
be used to define HCVFs.
Defining individual HCVs: This section takes each of the six generic HCVs in turn and
provides guidance on how to define them in a clear and precise way at a national or subnational level, providing the basis for easy use of the concept by forest managers,
certification auditors, timber purchasers, investors etc. Different options are given and
the option used will depend upon the type and quality of information available. Potential
sources of useful information are also given.
Developing requirements for consultation: This section discusses requirements for
involving stakeholders in the identification and management of HCVF. It outlines some of
the basic issues for which guidance can be provided to forest managers, particularly with
respect to HCVs 5 and 6, for which consultation is particularly important.
Developing requirements for managing HCVFs: The basic task of forest managers who
have identified one or more HCV within their FMU is to maintain or enhance the value.
Given the variety of HCVs, it is not possible to suggest global management prescriptions
for them. Instead, this section provides guidance on how HCVF working groups can
develop appropriate management recommendations for forests managers.
Developing requirements for monitoring HCVFs: Monitoring is an integral part of all
forest management and is particularly important for ensuring that each identified HCV is
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maintained or enhanced. This section provides an outline of the basic processes needed
to develop robust monitoring protocols.

60. Jennings, S., R. Nussbaum, N. Judd, and T. Evanset. 2003. The High
Forest Value Forest Toolkit. Part 2 - Defining High Conservation
Values at a National Level: A Practical Guide. ProForest: Oxford,
United Kingdom.
Abstract: This part of the Toolkit is useful for the following users :
1.
Forest managers wishing to identify and manage HCVF in the absence of a clear
national (or sub-national) definition of HCVF. The Toolkit is designed to assist forest
managers by providing a robust framework that is likely to result in management that is
in compliance with certification standards.
2.
Forest managers who are working in places where a national standard already
exists but who feel the need for further guidance on managing and monitoring the HCVFs
in their forest management unit. This Toolkit is not intended to supersede any existing
national standard. Instead it should be used, where necessary, to assist in meeting the
requirements of that standard.
3.
Certification auditors working in countries with or without a ratified national
standard may find this a useful reference for checking that requirements relating to HCVF
are met in an appropriate manner.
4.
Purchasers, donors and investors who are conducting business in areas where
there is no national certification standard, or who are dealing with clients that are not
engaged in certification, and who may have internal policies relating to HCVF. For
example, a purchasing company may not purchase from uncertified HCVF, a donor or
investor may have a screening policy to ensure that the companies they deal with do not
convert HCVF or may insist as part of the investment that HCVFs are adequately
managed. In all of these cases, this part of the Toolkit can be used to ensure that these
policies are implemented.

61. Johnson, N., A. White and D. Perrot-Maître. 2001. Developing
Markets for Water Services from Forests. Forest Trends, Washington
DC.
Abstract: The purpose of this paper is to help forest owners, policymakers, and investors
assess the feasibility of developing markets or other financial incentive mechanisms for
watershed management and give them general guidance on developing new
mechanisms.
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62. Kerchner C., M. Honzák, R. Kemkes, A. Richardson, J. Townsend,
and C. Rimmer. 2010. “Designing Spatially Explicit Incentive
Programs for Habitat Conservation: A Case Study of the Bicknell's
Thrush Wintering Grounds.” Ecological Economics 69(11): 21082115.
Abstract: The Bicknell's thrush (Catharus bicknelli) is among North America's migratory
bird species of greatest conservation concern. Protecting habitat at both ends of its range
has been identified as a high priority action. An estimated 90% of the species' global
population overwinters on the island of Hispaniola, where ongoing habitat loss is a
severe problem. Preventing further loss of Bicknell's thrush habitat on Hispaniola will
require, among other efforts, establishing conservation areas on private lands, where
success will depend on cooperation with landowners. This paper considers a voluntary
incentive program to landowners in the Dominican Republic to yield a cost-effective
network of protected habitat to sustain overwintering Bicknell's thrush populations.
TAMARIN, a Geographic Information System (GIS) based model, evaluates the economic
and ecological considerations for a voluntary bid scenario where landowners sell their
property rights to a government agency or non-governmental organization. Results
indicate that two scientific reserves in northeastern Dominican Republic could be
connected under one viable forest fragment valued at US $5.5×106, increasing the total
protected land by 87% to 19,357 ha. Incorporating the spatial variability of economic
costs and biological benefits into a conservation program, such as the Bicknell's Thrush
Habitat Protection Fund will help planners achieve habitat conservation at least cost.

63. Kiersch, B. L. Hermans, and G. Van Halsema. 2005. “Payment
Schemesfor Water-related Environmental Services: A Financial
Mechanismfor Natural Resources Management Experiencesfrom
Latin Americaandthe Caribbean.”Mimeo. FAO.
Abstract: The concept of Payment for Environmental Services (PES) has received much
attention in several Latin American countries over the last few years as an innovative tool
to finance investments in sustainable land management. Payment schemes for
environmental services (PES) are flexible compensation mechanisms by which service
providers are compensated by service users. However, there are important challenges to
be met, such as identification and quantification of the environmental service,
performance monitoring, as well as the sustainability of the schemes. PES schemes in
watersheds usually involve the implementation of financial mechanisms to compensate
upstream landowners in order to maintain or modify a particular land use, which is
assumed to affect the availability and/or quality of the downstream water resources.
Providers and users of the service are located in the same watershed. Other PES schemes
involve compensation of global environmental services such as biodiversity conservation
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and carbon sequestration; however, these do not form part of the present review.
The current article summarizes characteristics of water-related PES schemes in the
region, as well as conclusions and lessons from the Fora for the establishment of waterrelated PES schemes.
64. Meijerink, G., 2007. “The Role of Measurement Problems and

Monitoring in PES Schemes”. In: Dellink, R.B., Ruijs, A. (Eds.),
Economics of Poverty, Environment and Natural Resource Use.
Wageningen UR Frontis Series No. 25. Springer, Berlin.

Abstract: Payment for environmental services (PES) is seen as a mechanism that can
achieve two goals: Providing poor resource managers with an additional source of
income and maintaining environmental services. Although some reservations have been
made on the effectiveness of PES in reaching the poor, similar reservations can be made
about achieving the second goal. Because many environmental services are intangible,
developing simple and straightforward indicators to measure and monitor the
environmental service provided and linking these to the efforts supplied by the resource
managers is difficult and costly. But establishing this link is crucial to those who are
paying and ultimately for the success of the PES concept. By reviewing the literature on
this topic and analyzing in a systematic way what types of measurement problems there
are, it show that the type of monitoring that is required within a PES has consequences
for the institutional arrangement needed for a successful PES. Also, it was found that the
institutional arrangements for monitoring vary according to: (i) the type of environmental
service and its underlying production process; (ii) the extent to which the environmental
service can be freely observed or measured; (iii) the extent to which activities of the
resource managers who provide the environmental service can be freely observed; and
finally (iv) the deterministic or stochastic nature of production processes.
65. Pagiola, S., K. von Ritter, and J. Bishop. 2004. “Assessing the

Economic Value of Ecosystem Conservation.” Environment
Department Paper No. 101. World Bank, Washington.

Abstract: Valuation studies have considerably increased knowledge on the value of
ecosystems. Their usefulness has often been undermined, however, by a failure to
properly frame them so as to address the specific question of interest. Valuation is not a
single activity, and the seemingly simple question “how valuable is an ecosystem?” can
be interpreted in many different ways. This paper seeks to clarify how valuation should
be conducted to answer specific policy questions. In particular, it looks at how valuation
should be used to examine four distinct aspects of the value of ecosystems: (1)
Determining the value of the total flow of benefits from ecosystems. This question
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typically arises in a „national accounts‟ context, “How much are ecosystems contributing
to economic activity?” It is most often asked at the national level, but can also be asked
at the global, regional, or local level;(2) Determining the net benefits of interventions that
alter ecosystem conditions. This question typically arises in a project or policy context,”
Would the benefits of a given conservation investment, regulation, or incentive justify its
costs?” It differs fundamentally from the previous question in that it asks about changes
in flows of costs and benefits, rather than the sum total value of flows; (3) Examining
how the costs and benefits of ecosystems are distributed. Different stakeholder groups
often perceive very different costs and benefits from ecosystems. Understanding the
magnitude and mix of net benefits received by particular groups is important for two
reasons. From a practical perspective, groups that stand to „lose‟ from conservation may
seek to undermine it. Understanding which groups are motivated to conserve or destroy
an ecosystem, and why, can help to design more effective conservation approaches.
From an equity perspective, the impact of conservation on particular groups such as the
poor, or indigenous peoples, is also often of significant concern in and of itself; and (4)
Identifying potential financing sources for conservation. Knowing that ecosystem services
are valuable is of little use if it does not lead to real investments in conserving the natural
ecosystems that provide them. Simply knowing that a protected area provides valuable
watershed protection benefits, for example, does not pay the salaries of park rangers. Yet
experience has shown that relying solely on government budget allocations or external
donors for the necessary funding is risky. Valuation can help identify the beneficiaries of
conservation and the magnitude of the benefits they receive, and thus help design
mechanisms to capture some of these benefits and make them available for conservation.
These four approaches are closely linked and build on each other, often using similar
data. They use that data in very different ways, however, sometimes looking at all of it,
sometimes at a subset, sometimes looking at a snapshot, and sometimes looking at
changes over time. Each approach has its uses and its limitations. Understanding under
what conditions one approach should be used rather than another is critical: the answer
obtained under one approach, no matter how well conducted, is generally meaningless
when applied to problems that are better treated using another approach. In particular,
using estimates of total flows to justify specific conservation decisions—although
commonly done—is almost always wrong. Properly used, however, valuation can
provide invaluable insights into conservation issues.

66. Perrot-Maître, D. and P. Davis. 2001. Case Studies: Developing
Markets for Water Services from Forests. Forest Trends, Washington.
Abstract: This paper describes nine cases from around the world: the United States,
Colombia, Brazil, Costa Rica, France, and Australia. Those were selected to represent
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various types of financial mechanisms in various settings. After a global scoping, cases
were chosen in which administrative and financial mechanisms capture the value of
hydrological services provided by forests and are “innovative” in that they have only
recently been either used or considered for use in the forestry sector. In most, if not all of
our cases it is not a question of either a market or a regulatory approach rather the mix of
the two.

67. Roberts, J. and S. Waage. 2007. Negotiating For Nature‟s Services:A
Primer for Sellers of Ecosystem Services on Identifying &
Approaching Prospective Private Sector Buyers. Forest Trends,
Washington DC.
Abstract: Ecosystems provide services that sustain life. Forests and wetlands, for
example, contribute to climate regulation, purify and deliver water, as well as create
habitat for biodiversity. If nature did not provide these services, we would need to spend
billions of dollars developing the infrastructure to accomplish what ecosystems do for
free— if we were able to replace them at all.
Today, over 60% of ecosystem functions around the world are being degraded faster than
they can recover. For ecosystem services to be maintained, stewardship needs to
become more profitable than alternative land uses.
Concern is leading to innovation. Emerging financial markets and business deals are
giving value to ecosystem services such as carbon storage, flood protection, and clean
water. The result is that formal environmental markets now exist and self-organized
“payments for ecosystem services” are increasingly emerging.
Market observers estimate that the carbon market traded about Euro 22.5 billion worth
of carbon credits in 2006, with the Clean Development Mechanism (CDM) seeing Euro
3.9 billion worth of the action. Looking forward, the prospects for continued growth in
carbon markets are strong. And with policy support, there is great potential for landbased carbon projects to attract considerable private-sector investment.
Market analysts also expect regional water-related markets to emerge as water availability
and quality becomes increasingly threatened around the world. Regulated markets for
trading biodiversity credits (e.g. through conservation and mitigation banking) and
voluntary investments in biodiversity offsets are also on the rise. ABN Ambro, Goldman
Sachs, and Rio Tinto are just a few of the many companies that have expressed interest in
biodiversity offsets.
This primer was written to help rural communities tap into these emerging markets for
ecosystem services in order to fund local conservation and sustainable development. In
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issuing this primer, Forest Trends hopes to increase the number of conversations
between potential sellers and prospective private sector buyers of ecosystem services.
This primer is intended to be a reference tool for charting an approach to identifying,
negotiating, and closing ecosystem service deals with private sector buyers.

68. Tianhong, L., L. Wenkai, and Q. Zhenghan. 2010. “Variations in
Ecosystem Service Value in Response to Land Use Changes in
Shenzhen.” Ecological Economics 69(7): 1427-1435.
Abstract: Urban sprawl significantly impacts ecosystem services and functions. However,
exact impacts are difficult to quantify and are often neglected in policy making. The
evaluation of ecosystem services is conducive to clarifying the ecological and
environmental changes caused by urbanization. The objective of this study is to
investigate variations in ecosystem services in response to land use changes during
urbanization. The aim is to provide useful information and advice for policy makers
concerned with sustainable development. Shenzhen, one of the fastest growing
metropolitan areas in China, is selected as the study area. A fast evaluation method for
ecological service values based on land use change was proposed and applied to the city
for 1996, 2000 and 2004. The total value of ecosystem services in Shenzhen in years
1996, 2000, and 2004 was 2776.0 million Yuan, 2911.4 million Yuan and 2544.7 million
Yuan respectively. A decrease of 231.3 million Yuan from 1996 to 2004 was recorded
mainly due to the decreasing areas of woodland, wetland and water body. The combined
ecosystem service value of woodland, wetland, water body and orchard was over 90% of
the total value. Water supply and waste treatment were the top two service functions
with high service value, contributing about 40% of the total service value. The results
suggest that a reasonable land use plan should be made with emphasis on protecting
wetland, water body and woodland, which have the highest ecosystem service value.
69. Vargas, M. 2004. “Evaluating the economic basis for payments-for-

watershed-services around Amboró National Park, Bolivia”. Master
thesis For forestry & Environmental Studies At Yale University.
Abstract: Using economy theory and the contingent valuation method, this paper
entailed survey in the summer of 2003 to measure the willingness to pay of two
communities that share the Los Negros watershed, South of Amboró National Park,
Santa Cruz Department, Bolivia for water stabilization and water quality . Interviews were
undertaken in upstream Santa Rosa and downstream Los Negros. Initial results suggest
that the agricultural downstream community (LN) is willing to pay for water
conservation, although the amount revealed on the survey is not high compared to local
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incomes or land values without or without water. However, any willingness to pay for a
public good in this part of Bolivia is a surprise, as many locals believe that water is “a gift
from god” that can be neither bought nor sold.
Traditional and important socioeconomic variables seem to play an important role driving
farmers‟ willingness to pay (WTP). Age, education, and income are powerful explanatory
variables that affect farmers‟ WTP. However, policymakers should be careful when
setting up payment systems based on income. Measuring income can be a tricky
business, because community members are often not open to talk about their financial
situation. Indirect methods of calculating income may be more appropriate. It is
interesting that the farmers who produce high water demanding crops, in combination
with high market value, tend to be willing to pay more for watershed conservation. In
order to implement a water fee, managers should focus first on young, well-educated
farmers with high incomes and grow high value crops.

70. Wätzold, F.and M. Drechsler. 2005. “Spatially Uniform Versus
Spatially Heterogeneous Compensation Payments for BiodiversityEnhancing Land-Use Measures.” Environmental and Resource
Economics 31(1): 73-93.
Abstract: The importance of compensation payments for biodiversity-enhancing land-use
measures has grown over the past decade, particularly in connection with agrienvironmental policy. Given that both the costs and the benefits of biodiversityenhancing land-use measures are subject to spatial variation, the criterion of costeffectiveness calls for spatially heterogeneous compensation payments. However, when
deciding whether to implement uniform or heterogeneous compensation payments, the
regulator has to compare the disadvantage of uniform payments in terms of costeffectiveness with the disadvantages of spatially heterogeneous payments. To help
resolve this issue, this paper provides a simple ecological-economic model that allows
the reduced cost-effectiveness associated with uniform payments for biodiversityenhancing land-use measures to be assessed for different types of benefit and cost
functions.

71. Whittington, D.and S. Pagiola. 2012. “Using Contingent Valuation
in the Design of Payments for Environmental Services Mechanisms:
A Review and Assessment.” World Bank Research Observer 27(2):
261-287.
Abstract: As the use of payments for environmental services (PES) programs for
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conservation has grown in developing countries, the use of stated preference methods,
particularly contingent valuation (CV) surveys, to estimate the maximum amount that
users of environmental services (“buyers”) would be willing to pay has also increased.
This paper reviews 25 CV studies conducted in the context of PES programs (CV-PES)
and assesses their quality and usefulness for designing PES programs. Almost all these
studies attempt to estimate the demand of downstream water users for upstream
watershed protection and, more generally, for improved water services. Most studies
were methodologically uninspired and generally low-quality applications of stated
preference methods, with limited policy relevance. The quality and usefulness of CV-PES
studies could be substantially improved at only a modest increase in costs.
72. Wunder, S., S. Engel and S. Pagiola. 2008. “Taking Stock: Lessons

Learnt for the Design of Payments for Environmental Services
Programs.” Ecological Economics 65(4): 834-852.
Abstract: Payments for environmental services (PES) are an innovative approach to
conservation. It has been applied increasingly often in both developed and developing
countries. To date, however, few efforts have been made to systematically compare PES
experiences. Drawing on the wealth of case studies in this Special Issue, this paper
synthesizes the information presented, according to case characteristics with respect to
design, costs, environmental effectiveness, and other outcomes. PES programs often
differ substantially from one another. Some of the differences reflect adaptation of the
basic concept to very different ecological, socioeconomic, or institutional conditions;
others reflect poor design, due either to mistakes or to the need to accommodate
political pressures. This paper finds significant differences between user-financed PES
programs, in which funding comes from the users of the ES being provided, and
government-financed programs, in which funding comes from a third party. The userfinanced programs in the sample were: better targeted, more closely tailored to local
conditions and needs; had better monitoring and a greater willingness to enforce
conditionality; and had far fewer confounding side objectives than government- financed
programs. Also this paper outlined some perspectives on how both user- and
government-financed PES programs could be made more effective and cost-efficient.
73. Wünscher, T., S. Engel, and S. Wunder. 2008. “Spatial Targeting of

Payments for Environmental Services: a Tool for Boosting
Conservation Benefits.” Ecological Economics 65(4): 822-833.
Abstract: Payments for environmental services (PES) is an increasingly popular marketbased instrument that translate external, non-market environmental services into
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financial incentives in order for landowners to preserve the ecosystem that provides
services.. However, lack of spatial differentiation in the targeting mechanism may lead to
efficiency losses. In order to address the challenge, an applied site selection tool was
constructed, which takes into account three variables that vary in space: environmental
services provided, risks of losing those services, and participation costs. Using data from
Costa Rica's Nicoya Peninsula, the researchers test the tool's potential to increase the
financial efficiency of the forest-focused PES program in place. Results show that, given a
fixed budget, efficiency increases radically if per hectare payments are aligned to
landowners' heterogeneity in participation costs, involving opportunity, transaction and
direct costs of protection, respectively. Selecting sites based on environmental service
potential also moderately increases efficiency. Overall additionality could in the best case
be doubled, but remains generally limited due to current low deforestation risks
prevailing in Costa Rica. To take advantage of the high efficiency potentials of flexible
payments, the study proposes inverse auction systems as a cost-effective approach for
the determination of micro-level participation costs.
74. Zabel, A., and S. Engel. 2010. “Performance Payments: A New

Strategy to Conserve Large Carnivores in the Tropics?.” Ecological
Economics Biology 70(2): 405-412.
Abstract: Biodiversity, including wildlife, is globally decreasing at alarming rates. This
development has evoked calls for innovative conservation policies. This paper explores
the novel conservation performance payment approach for wildlife–livestock conflicts
which, so far, has only been implemented in Sweden. The paper has two entails: (1)
development of a structural framework of performance payments' design; and
assessment of the approach to tiger–livestock conflicts at Bandhavgarh National Park in
India and presentation of examples where conservation needs compete with humans'
increasing demand for land and resources. The framework focuses on issues of scheme
design such as: (1) identifying performance indicators, targeting, payment amount and
timing; (2) considerations on making payments to groups vs. individuals; (3) scheme
duration: and (4) inadvertent side effects. The assessment of the applicability of the
performance payment approach to tiger (Panthera tigris) conservation is based on a highprofile policy workshop. An interview with the park management and 305 householdlevels were conducted in 20 villages in the buffer zone of the park.

4. PES Experience and Best Practices
This section lists papers that deal with the experiences of various countries that adopted
a form of PES scheme. The papers cited here are grouped into geographical areas
namely: Asia, Latin America, the Philippines, and other areas. Discussions within papers
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may include topics discussed under the previous two sections on Concept and
Methodology. Electronic copies (in pdf format) of all cited papers in this section can be
retrieved in the accompanying CD inside the folder “International Experience”. This
folder has four subfolders corresponding to the geographical areas mentioned above.

4.1 Latin America
75. Asquith, N.M., M. Vargas and S. Wunder. 2008. “Selling Two
Environmental Services: In-kind Payments for Bird Habitat and
Watershed Protection in Los Negros, Bolivia.” Ecological Economics
65(4): 675-684.
Abstract: Marketing several environmental services from a single area can help access
diverse sources of funding and make conservation a more competitive land use. In
Bolivia's Los Negros valley (Department of Santa Cruz), bordering the Amboró National
Park, 46 farmers are currently paid to protect 2774 ha of a watershed containing the
threatened cloud-forest habitat of 11 species of migratory birds. In this payment for
environmental services (PES) scheme, annual contracts prohibit tree cutting, hunting and
forest clearing on enrolled lands. Farmer– landowners as service providers submit to
independent yearly monitoring, and are sanctioned for non-compliance. Facilitated by a
local NGO, Fundación Natura Bolivia, one service buyer is an international conservation
donor (the US Fish and Wildlife Service) interested in biodiversity conservation. The
second service users are downstream irrigators who likely benefit from stabilized dryseason water flows if upstream cloud forests are successfully protected. Individual
irrigators have been reluctant to pay, but the Los Negros municipal government has on
their behalf contributed ~US$4500 to the scheme. The negotiated payment mode is
annual quid pro quo in-kind compensations in return for forest protection.
Predominantly, payments are made as “contingent project implementation”, transferring
beehives supplemented by apicultural training. With regard to service provision,
environment committees and education programs have increased awareness in
downstream communities of the probable water-supply reduction effect of continued
upstream deforestation. External donors have funded subsequent studies providing basic
economic, hydrological and biodiversity data, and covered PES start-up (~US$40,000)
and running transaction costs (~US$3000 per year over the last three years). The
greatest challenges in the development of the PES mechanism have been the slow
process of building trust between service buyers and providers, and in achieving clear
service-provision additionality.
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76. Chomitz, K. E. Brenes,and L. Constantino. 1998. “Financing
Environmental Services: The Costa Rican Experience and its
Implications”. Paper prepared for the Environmentally and
Socially Sustainable Development, Latin America and Caribbean
Region, World Bank. The World Bank, Washington.
Abstract: This paper provides a snapshot of a fascinating, rapidly evolving experiment in
progress: Costa Rica‟s pioneering initiative to achieve environmental goals by creating
markets for the environmental benefits of forests. That initiative takes a proposition from
theoretical economics–that forests would be better maintained if forest owners were
compensated for all the services they provide and puts it to work in the real world. In
doing so, Costa Rica is blazing a trail into a previously undisturbed jungle of policy
issues. This paper describes the practical issues that Costa Rica has faced, the basic
mechanics of how it approached those issues, and the challenges that remain both for
Costa Rica and for would-be emulators.

77. Echavarría, M. 2002. “Financing watershed conservation: the
FONAG water fund in Quito, Ecuador”. In: Pagiola, S., Bishop, J.,
Landell-Mills, N. (Eds.), Selling Forest Environmental Services:
Market-based Mechanisms for Conservation and Development.
Earthscan, London.
Abstract: Do you know where your drinking water comes from? It is very likely that the
water that comes out of your tap is brought through miles of pipeline from a protected
area. This is particularly true in Latin America, where many national parks and protected
forests were originally established to protect water sources. However, over time, the link
between biodiversity conservation and hydrological maintenance has often been lost.
National park authorities often lack clear management objectives and resources to insure
the regeneration of hydrological resources. Water users, whether they are city dwellers,
farmers, or electricity consumers, are frequently not even aware of the source of their
water. As a result water resources are being depleted and its quality is deteriorating in
many countries. In Quito, the capital of Ecuador, threats to water resources are spurring
action. In early 2000 the city established a water fund, FONAG, to finance management
and conservation of surrounding watersheds. Early experiences are encouraging. Thus,
this paper describes the attempts to value water services in Quito and surrounding
protected areas, the financial mechanism itself (FONAG), outlines its early experience,
and highlights emerging risks and opportunities.
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78. Grieg-Gran, M., I. Porras and S. Wunder. 2005. “How Can Market
Mechanisms for Forest Environmental Services Help the Poor?
Preliminary Lessons from Latin America.” World Development 33
(9): 1511-1527.
Abstract: Market mechanisms for forest environmental services are a new approach for
conservation, but there is also an increasing interest in the derived developmental
benefits of these mechanisms. . Initially, this paper proposes a conceptual framework for
future research on the livelihood impacts of environmental service markets. A review of
eight Latin American case studies on carbon sequestration and watershed protection
market initiatives is done. Among the findings are: positive local income effects in most
cases; more land tenure security and socio-institutional strengthening in some cases and
some negative effects also. Thus, this paper recommends pro-poor policy measures such
as reducing smallholders‟ transaction costs and removing inappropriate access
restrictions.

79. Kosoy, N., M. Martinez-Tuna R. Muradian and J. Martinez-Alier.
2007. “Payments for Environmental Services in Watersheds:
Insights from a Comparative Study of Three Cases in Central
America.” Ecological Economics 61(2-3): 446-455.
Abstract: This study compared three cases of payments for water-related environmental
services (PES) in Central America, in terms of socioeconomic background, opportunity
costs of forest conservation and stakeholders' perceptions of the conditions of water
resources and other issues. Based on the findings, in general, the opportunity costs are
larger than the amounts paid, which apparently contradicts the economic foundation of
PES schemes and suggests that the role of “intangibles” is important in inducing
participation. The results also show that trade-offs between different environmental and
social goals are likely to emerge in PES schemes, posing some doubts as to their ability to
be multipurpose instruments for environmental improvement and rural development.
Also, it reveals that PES schemes may work as a conflict-resolution instrument, facilitating
downstream–upstream problem solving, though at the same time they might introduce
changes in social perceptions of property rights.
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80. Miranda, M., I. Porras, and M. Moreno. 2003. The Social Impacts
of Payments for Environmental Services in Costa Rica: a
Quantitative Field Survey and Analysis of the Virilla Watershed.
IIED, London.
Abstract: When Costa Rica set up its Payments for Environmental Services (PES)
programme in 1995, it was widely praised for pioneering global efforts to introduce
compensation systems for environmental services. The programme seeks to encourage
forest protection and management by paying forest owners for four environmental
services provided by their forests: carbon, biodiversity, watershed management, and
landscape beauty. This programme was the result of a process of institutional capacity
building initiated decades previously in which an institutional framework, with a solid
legal, organizational and social base was established.
Although the PES scheme is not a social welfare programme, from the outset the state
and various social organizations assumed that it would contribute to rural poverty
alleviation in Costa Rica. It became apparent that the programme was indeed having an
impact on the quality of life of communities and individuals in rural areas. However, little
was known about the impact on the poorer sections of the population. The aim of this
study was to look at the impacts the PES programme on poverty and other social factors.
Asa basis for the analysis the Sustainable Livelihoods Framework is used. It also entails
the examination of the effects the programme on financial, human, social, physical and
environmental assets. The result provides an analysis of the social effects of the PES in
the Central Volcanic Mountain Range Conservation Area (ACCVC), with a particular focus
on the Virilla watershed.

81. Muńoz-Pińa, C., A. Guevara,J. Torres, and J. Brańa. 2008.
“Paying for the Hydrological Services of Mexico's Forests: Analysis,
Negotiations and Results.” Ecological Economics 65(4): 725-736.
Abstract: Mexico faces both high deforestation and severe water scarcity. The Payment
for Hydrological Environmental Services (PSAH) Program was designed to complement
other policy responses to the crisis at the interface of these problems. Through the PSAH,
the Mexican federal government pays participating forest owners for the benefits of
watershed protection and aquifer recharge in areas where commercial forestry is not
currently competitive. Funding comes from fees charged to water users, from which
nearly USD18 million are earmarked for payments of environmental services. Applicants
are selected according to several criteria that include indicators of the value of water
scarcity in the region. This paper describes the process of policy design of the PSAH, the
main actors involved in the program, and its operating rules. It also provides a
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preliminary evaluation of the PSAH. One of the main findings is that many of the
program's payments have been in areas with low deforestation risk. Selection criteria
need to be modified to better target the areas where benefits to water users are highest
and behavior modification has the least cost, otherwise the program main gains will be
distributive, but without bringing a Pareto improvement in overall welfare.

82. Nelson, A. and K Chomitz. 2007. “The Forest-Hydrology-Poverty
Nexus in Central America: an Heuristic Analysis.” Environment,
Development and Sustainability 9(4): 369-385.
Abstract: A „forest–hydrology–poverty nexus‟ hypothesis asserts that deforestation in
poor upland areas simultaneously threatens biodiversity and increases the incidence of
flooding, sedimentation and other damaging hydrological processes. This paper uses
rough experience-based technics to assess the applicability of this hypothesis to two
montane forested countries in Central America: Guatemala and Honduras. Simple rules
of thumb to identify watersheds at greater risk of hydrologically significant land use
change, information about land cover, slope, and watershed size were used in this paper.
The location of these watersheds is compared to spatial maps of poverty and forests.
Plausible evidences for a forest–biodiversity–poverty connection in Guatemala are found,
and to a lesser extent in Honduras.

83. Pagiola, S. 2008. “Payments for Environmental Services in Costa
Rica.” Ecological Economics 65(4): 712-724.
Abstract: Costa Rica pioneered the use of the payments for environmental services (PES)
approach in developing countries. It established a formal, country-wide program of
payments called the PSA program. The PSA program has worked hard to develop
mechanisms to charge the users of environmental services for the services they receive.
It has made substantial progress in charging water users, and more limited progress in
charging biodiversity and carbon sequestration users. However, because of the way it
makes payments to service providers (using approaches largely inherited from earlier
programs), the PSA program has considerable room for improvement in the efficiency
with which it generates environmental services. Through experience, many of these
weaknesses are being gradually corrected as the PSA program evolves towards a much
more targeted and differentiated program. An important lesson is the need to be flexible
and to adapt to lessons learned and to changing circumstances.
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84. Pagiola, S., P. Agostini, J. Gobbi, C. de Haan, M. Ibrahim, E.
Murgueitio, E. Ramirez, M. Rosales and J. Ruiz. 2005. “Paying for
Biodiversity Conservation Services.” Mountain Research and
Development 25(3): 206-211.
Abstract: One of the most important reasons for the degradation of biodiversity in
mountain areas and elsewhere is that the people who make land use decisions often
receive few or no benefits from biodiversity conservation. Understandably, therefore,
they generally ignore potential biodiversity benefits when choosing land use practices. As
a result, biodiversity is often lost as well as many other off-site benefits such as the
regulation of hydrological flows. Efforts to enhance biodiversity conservation need to take
account of the constraints faced by individual land users, who decide what practices to
adopt on their land. Over the years, a variety of efforts have been made to boost the
profitability of biodiversity-friendly practices for land users. These efforts yielded mixed
results. However, an approach to provide direct payments for the provision of
environmental services such as biodiversity conservation has received increasing
attention. The simple logic of Payments for Environmental Services (PES) is that
compensating land users for the environmental services a given land use provides, makes
them more likely to choose that land use rather than another. The Regional Integrated
Silvopastoral Ecosystem Management Project, which is being implemented by the World
Bank with financing from the Global Environment Facility (GEF), is piloting the use of PES
as a means of generating biodiversity conservation and carbon sequestration services in
watersheds at three sites in Colombia, Costa Rica, and Nicaragua.

85. Pagiola, S., A. Arcenas,and G. Platais. 2005. “Can Payments for
Environmental Services Help Reduce Poverty? An Exploration of the
Issues and the Evidence to Date from Latin America.” World
Development 33(2): 237-253.
Abstract: This paper examines the main ways in which Payments for Environmental
Services (PES) might affect poverty. PES may reduce poverty mainly by making payments
to poor natural resource managers in upper watersheds. The extent of the impact
depends on how many PES participants are poor, their ability to participate, and the
amount paid to the participants. Although PES programs are not designed for poverty
reduction, there can be important synergies when program design is well thought out
and local conditions are favorable. Possible adverse effects can occur where property
rights are insecure or if PES programs encourage less labor-intensive practices.
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86. Pagiola, S., E. Ramírez, J. Gobbi, C. de Haan,M. Ibrahim, E.
Murgueitio, J. Ruíz. 2005. “Paying for the Environmental Services of
Silvopastoral Practices in Nicaragua.” Ecological Economics 64(2):
374-385.
Abstract: Agricultural landscapes can provide many valuable ecosystem services.
However, many are externalities from the perspective of farmers and so tend to be under
-produced. This paper examines an effort to make direct payments for ecosystem
services (PES) in an agricultural landscape. The Regional Integrated Silvopastoral
Ecosystem Management Project is piloting the use of PES to induce adoption of
silvopastoral practices in the Matiguás–Río Blanco area in Nicaragua. Silvopastoral
practices could substantially improve service provision while retaining agricultural
production, but they have found only limited acceptance among farmers. The
Silvopastoral Project seeks to increase their adoption by paying farmers for the expected
increase in biodiversity conservation and carbon sequestration services that these
practices would provide. The Project developed an „environmental services index‟ (ESI)
and pays participants for net increases in ESI points. Although the Silvopastoral Project is
still underway, it already appears to have succeeded in inducing farmers to increase
substantially the use of practices that generate higher levels of ecosystem services. In the
project's first two years, over 24% of the total area experienced some form of land use
change. The area of degraded pasture fell by two thirds, while pastures with high tree
density increased substantially, as did fodder banks and live fences. On-going monitoring
indicates that these land use changes are in fact generating the desired services.
However, questions remain about the long-term sustainability of the approach. To ensure
sustainability, long-term payments are likely to be needed, raising the question of how
they will be financed. Payments by water users and by carbon buyers provide a partial
answer to this challenge, but still leave many gaps.

87. Pagiola, S., A. Rios and A. Arcenas. 2010. “Poor Household
Participation in Payments for Environmental Services: Lessons from
the Silvopastoral Project in Quindío, Colombia.” Environmental
and Resource Economics 47(3): 371-394.
Abstract: As the use of Payments for Environmental Services (PES) approaches in
developing countries has grown, concern has arisen over the ability of poorer households
to participate in such approach. This paper uses data from a PES project implemented in
Quindío, Colombia, and examines the extent to which poorer households that are
eligible to participate and are in fact able to do so. The project provides a strong test of
the ability of poorer households to participate in a PES program as it required participants
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to make substantial and complex land use changes. The results show that poorer
households are in fact able to participate at levels that are broadly similar to those of
better-off households. Moreover, their participation was not limited to the simpler, least
expensive options. Transaction costs may be greater obstacles to the participation of
poorer households than household-specific constraints.

88. Pagiola, S., W. Zhang and A. Colom. 2009. “Can Payments for
Watershed Services Help Save Biodiversity? A Spatial Analysis of
Highland Guatemala.” MPRA Paper No. 13728. MPRA, Munich.
Abstract: Payments for Environmental Services (PES) are a promising mechanism for
conservation. PES could either provide additional funding for protected areas, pay land
users to conserve biodiversity outside protected areas, or both. For PES to work, it
requires a secure long-term source of financing. However, obtaining payments directly
for biodiversity conservation is difficult. In most cases, water users are the most likely
such source, either directly or indirectly. Thus the potential for PES to help conserve
biodiversity depends, in a large measure, on the degree to which areas of interest for
conservation of water services overlap with areas of interest for conservation of
biodiversity. This paper examines the extent of such overlap in the case of highland
Guatemala. The results show that this potential varies substantially within the country,
with some biodiversity conservation priority areas having very good potential for
receiving payments, and others little or none. Overall, about a quarter of all biodiversity
conservation priority areas have potential for receiving payments. Thus PES is far from
being a silver bullet for biodiversity conservation, but it can make a meaningful
contribution to this objective.

89. Robertson, N., and S. Wunder. 2005. Fresh Tracks in the Forest:
Assessing Incipient Payments for Environmental Services Initiatives
in Bolivia.CIFOR, Bogor.
Abstract: As threats to the world‟s ecosystems grow and change, increasing attention has
been focused on the important services that ecosystems provide to humans. These
services include carbon sequestration and storage, watershed protection, and landscape
beauty and biodiversity conservation. Worldwide, a new generation of conservation
initiatives aims at creating systems in which the users of one or more environmental
services compensate resource managers for improved conservation of these services.
Such systems, termed Payments for Environmental Services (PES), may have the potential
to protect environmental services while at the same time improving local livelihoods.
This study provides an overview and assessment of environmental, economic and social
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effects of various PES-related initiatives as well as an overview of challenges and
promoting factors to PES in Bolivia. We use five criteria to define PES systems: a
voluntary agreement, a well-defined service, at least one buyer, at least one seller, and a
conditional (quid pro quo) transaction.

90. Rojas, M., and B. Aylward. 2001. “The Case of La Esperanza: a
Small, Private, Hydropower Producer and a Conservation NGO in
Costa Rica”Land–Water Linkages in Rural Watersheds Case Study
Series. Rome, FAO.
Abstract: This Case Study focuses on a cooperation mechanism developed in Costa Rica
between La Esperanza Hydropower Project (downstream water user) and the
Monteverde Conservation League, a conservation NGO that owns most of the
hydropower plant‟s upper catchment. The objective of the mechanism is to ensure the
conservation of forest cover where it already exists, since forests are perceived to provide
a range of downstream hydrological services for which the hydropower producer is
willing to pay. The mechanism is centered on a private contract between two parties. The
hydropower producer commits to paying the forest owner in exchange of the latter‟s
commitment to maintain the forest cover on its property. The payment increases through
the first five years of the contract from $3 to $10/ha/year, and from the fifth year onwards
$10/ha/year is used as a reference value in a formula that factors in power produced and
the tariff at which the power is sold. Under the agreement, the hydropower producer
makes payments to 3,000 ha in the watershed, which is equivalent to 88% of the total
area. The contract was signed for 99 years. This payment for environmental services
(PES) scheme represents a considerable increase in the O&M costs of the power plant
(approximately a 21% increase) and is a significant contribution to the annual budget of
the conservation NGO (approximately 10-25% of the annual budget).

91. Rosa, H.and S. Kandel. 2002. “Payment for Environmental
Services: Brazil.” Paper for Payment for Environmental Services in
the Americas Project
Abstract: This report presents the findings of the second stage of Compensation for
Environmental Services Project (CES), carried out in Brazil from May to September of
2001. The principal objective of the project was to assess the extent and conditions of
benefits the rural communities could get from environmental services provided by their
territories.
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92. Rosa, H. S. Kandel, L. Dimas, and E. Mendez. 2002. “Payment for
Environmental Services and Rural Communities: Lessons from the
Americas.” Conference Paper Series No. 14. PERI, Amherst
Abstract: This paper highlights the importance of embedding PES schemes within
broader natural asset building strategies. Also, it highlights PES-related internalization
strategies which measures to reward low-income communities and individuals for
providing ecosystem services via stewardship of natural assets while simultaneously
advances the redistribution and (re)appropriation of natural resources and the direct
investment to improve and restore the natural assets in the hands of the poor. Together,
these asset-building strategies can help to improve rural livelihoods, while at the same
time advancing environmental goals. A review of contexts and PES-related experiences in
the Americas sheds additional lessons that need to be taken into account when seeking
to reward poor communities for their role in guaranteeing the flow of environmental
services through their stewardship of the natural resource base.
93. Ross M., B. Depro, and S. Pattanayak. 2007. “Assessing the

Economy-Wide Effects of the PSA Program”. In: Platais, G. and
Pagiola, S. (Eds.), Ecomarkets: Costa Rica’s Experience with
Payments for Environmental Services. The World Bank, Washington.
Abstract: Large-scale policies such as Costa Rica‟s program of Payments for
Environmental Services (Pagos por Servicios Ambientales, PSA) have the potential to
generate a series of complex spillovers and feedbacks across many different economic
markets. Over the last several decades, computable general equilibrium (CGE) models
have emerged as a widely accepted method for conducting empirical analyses of such
policies because of their ability to integrate economic theory with real-world data.
Advances in numerical simulation techniques have allowed modelers to move from
simple partial-equilibrium models to general-equilibrium models with more sectors and
more complex behaviors. Particularly for policies without historical precedents, or for
those with potentially varying impacts over time, CGE models can evaluate policy
impacts in a theoretically consistent fashion that can be impractical for other modeling
frameworks.
For this analysis, a dynamic CGE model of Costa Rica that contains the details regarding
current and expected future land-use patterns needed to model potential impacts of the
PSA Program is developed. Land markets and land values are handled in an endogenous
fashion by the model in order to evaluate how altering forest cover may affect different
components of Costa Rica agricultural and timber industries. Interactions between these
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industries and the rest of the economy are also represented so that spillover effects from
limiting agricultural production on other sectors can be evaluated. Overall, the CGE
model estimates that macroeconomic impacts of the PSA Program are likely to be quite
small.

94. Sánchez-Azofeifa, G., A. Pfaff, J. Robalino, and J. Boomhower.
2007. “Global Habitat Protection: Limitations of Development
Interventions and a Role for Conservation Performance Payments.”
Conservation Biology 21(5): 1165-1173.
Abstract: The researchers evaluated the intention, implementation, and impact of Costa
Rica‟s program of payments for environmental services (PSA), which was established in
the late 1990s. Payments are given to private landowners who own land in forest areas in
recognition of the ecosystem services their land provides. To characterize the distribution
of PSA in Costa Rica, remote sensing and geographic information system databases are
combined and then used econometrics to explore the impacts of payments on
deforestation. Payments were distributed broadly across ecological and socioeconomic
gradients, but the 1997–2000 deforestation rate was not significantly lower in areas that
received payments. Other successful Costa Rican conservation policies, including those
prior to the PSA program, may explain the current reduction in deforestation rates. The
PSA program is a major advance in the global institutionalization of ecosystem
investments because few, if any, other countries have such a conservation history and
because much can be learned from Costa Rica‟s experiences.

95.Wunder, S., and M. Albán. 2008. “Decentralized Payments for
Environmental Services: the Cases of Pimampiro and PROFAFOR in
Ecuador.” Ecological Economics 65(4): 685-698.
Abstract: Few payment for environmental services (PES) schemes in developing
countries operate outside of the central state's umbrella, and are at the same time old
enough to allow for a meaningful evaluation. Ecuador has two such decentralised,
consolidated experiences: the five-year old Pimampiro municipal watershed-protection
scheme and the twelve-year old PROFAFOR carbon-sequestration programme. This
paper describes and compares the two cases, using a common PES definition and
methodology, drawing on both primary interview-based information and secondary data.
It found out that both schemes have been relatively effective in reaching their
environmental objectives, in terms of having probably high additionality levels and low
leakage effects. A strong focus on the targeted environmental service and a strong degree
of conditionality seem to be two key factors explaining these achievements. Although
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neither scheme has targeted poverty alleviation or other side objectives, both are likely to
have improved PES recipients' welfare, mostly through higher incomes. Several
observations with more generalised relevance and lessons for the design of PES schemes
are highlighted in this paper.

96. Wünscher, T., S. Engel, and S. Wunder. 2006. “Payments for
Environmental Services in Costa Rica: Increasing Efficiency Through
Spatial Differentiation.” Quarterly Journal of International
Agriculture 45(4): 319-337.
Abstract: Costa Rica was the first developing country to have implemented a nation-wide
program of payments for environmental services. This paper analyzes whether the
efficiency of the program could be increased through better targeting techniques and
propose a targeting mechanism which takes into account the spatial diversity of service
provision and opportunity cost. It revealed that given a fixed budget, selecting sites
according to their service delivery potential increases the amount of contracted services.
The efficiency increase is even more pronounced when opportunity costs are taken into
account and payment levels are varied accordingly. Also it was observed that the use of
the above-mentioned concepts decreases the average area of the selected, sites which
might indicate that the proposed approaches encourage participation of the poor.

97. Zbinden S., and D. Lee. 2005. “Paying for Environmental Services:
an Analysis of Participation in Costa Rica‟s PSA Program.” World
Development 33(2): 255-272.
Abstract: Costa Rica has long been a leader among developing countries in the design of
and experimentation with innovative environmental programs. Since 1997, Costa Rica‟s
“Pagos de Servicios Ambientales” (Payments for Environmental Services) Program has
provided payments to more than 4,400 farmers and forest owners for reforestation,
forest conservation, and sustainable forest management activities. Econometric analysis
of a survey with farmers and forest owners, including both PSA participants and
nonparticipants, shows that farm size, human capital and household economic factors,
and information variables significantly influence participation in PSA program
alternatives. Large farm and forest owners are disproportionately represented among
program participants.
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98. Zhang, W., and S. Pagiola. 2011. “Assessing the Potential for
Synergies in the Implementation of Payments for Environmental
Services Programmes: an Empirical Analysis of Costa Rica.”
Environmental Conservation 38(4): 406-416.
Abstract: Payments for environmental services (PES) have been recognized as a
promising mechanism for conservation. It is also recognized to potentially contribute to
social objectives such as poverty reduction. This paper outlines a simple framework for
assessing the potential for synergies in the implementation of PES programmes, used to
analyse the new watershed conservation funding (WCF) channeled through Costa Rica's
national PES programme, Pago por Servicios Ambientales (PSA).
The WCF financing can only be used in a limited number of watersheds. Given this
constraint, the paper examines the mechanisms by which the WCF may potentially
contribute to biodiversity conservation and to reducing social development gaps. Despite
the significant spatial correlation among priority areas targeted for the objectives of
watershed, and biodiversity conservation and social development, the availability of the
WCF per unit is limited. This is in contrast with the PSA‟s program which has a prevailing
payment rate of USD 64 per hectare. The said limitation hinders the impact of the WCF
on conservation and social development.
The analysis helps guide the allocation of the PSA budget in a way that complements the
WCF and improves the cost-effectiveness of the PSA budget.

4.2. Asia
99. Bennet, M. 2008. “China's Sloping Land Conversion Program:
Institutional Innovation or Business as Usual?.” Ecological
Economics 65(4): 700-712.
Abstract: China's Sloping Land Conversion Program (SLCP) is the largest land retirement/
reforestation program in the developing world. It aims to convert 14.67 million hectares
of cropland to forests by 4.4 million hectares (of which is on land with slopes greater
than 25°) and afforesting a roughly equal area of wasteland by 2010.Before its
completion, it could represent a 10–20% increase in China's national forest area and a
10% decrease in current cultivated area. In contrast to China's other forest-sector
policies, SLCP uses a public payment scheme that directly engages millions of rural
households as core agents of project implementation, and has the stated principals of
volunteerism. Thus, insofar as current or future de facto program implementation
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involves decentralized, voluntary grassroots participation, SLCP represents an important
departure from “business as usual” in how China manages its forest resources. This
work draws upon current available research of the program and uses a 2003 household
and village-level survey conducted by the Center for Chinese Agricultural Policy, CAS, to
examine program design, implementation and outcomes to date. Results indicate that
significant problems in design and implementation exist, with these including shortfalls in
subsidies delivered, lack of respect of the principals of volunteerism, and insufficient
technical support and budgeting for local implementation costs. More fundamentally,
some program goals appear to be based on common misperceptions regarding the
linkages between forests and watershed services. Overall, SLCP contains both innovative
elements (volunteerism and the direct engagement of farmers) as well as components
that hark back to policies and mindsets of decades past (the program's top-down,
simplified contract structure, lack of sufficient consultation with local communities and
rural households, and campaign-style mobilization). The paper concludes by providing
four main suggestions to improve the program: 1) Increase local community input in
design and implementation, and ensure that households have full autonomy in
participation choice; 2) improve technical support and budgeting for local administrative
costs and capacity building; 3) clarify the environmental services targeted and verify the
measures needed to acquire these services; and 4) integrate SLCP into an overall package
of complementary policies aimed at the rural sector.

100. Clements, T., A. John, K. Nielsen, D. An, S. Tan, and E. MilnerGulland. 2010. “Payments for Biodiversity Conservation in the
Context of Weak Institutions: Comparison of Three Programs from
Cambodia.” Ecological Economics 69(6): 1283-1291.
Abstract: Implementing any conservation intervention, including Payments for
Ecosystem Services (PES), in the context of weak institutions is challenging. The majority
of PES programs have been implemented in situations where the institutional framework
and property rights are strong and target the behaviours of private landowners. By
contrast, this paper compares three PES programs from a forest landscape in Cambodia,
where: (1) land and resource rights are poorly defined; (2) governance is poor; (3)
species populations are low; and (4) threats are high. The programs vary in the extent to
which payments are made directly to individuals or to villages and the degree of
involvement of local management institutions. The programs were evaluated against
three criteria: (1) the institutional arrangements; (2) distribution of costs and benefits;
and (3) the conservation results observed. The most direct individual contracts had the
simplest institutional arrangements, the lowest administrative costs, disbursed significant
payments to individual villagers making a substantial contribution to local livelihoods,
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and rapidly protected globally significant species. However, this program also failed to
build local management organisations or understanding of conservation goals. By
contrast the programs that were managed by local organisations were slower to become
established but crucially were widely understood and supported by local people, and
were more institutionally effective. PES programs may therefore be more sustainable
when they act to empower local institutions and reinforce intrinsic motivations.

101. Engel, S., and C. Palmer. 2008. “Payments for Environmental
Services as an Alternative to Logging under Weak Property Rights:
the Case of Indonesia.” Ecological Economics 65(4): 799-809.
Abstract: Decentralization reforms in Indonesia have led local communities to negotiate
logging agreements with timber companies for relatively low financial payoffs and at high
environmental cost. This paper analyzes the potential of payments for environmental
services (PES) to provide an alternative to logging and to induce forest conservation. This
applied a game-theoretical model of community–firm interactions that explicitly
considers two stylized conditions present in the Indonesian context: (i) community rights
to the forest remain weak even after decentralization, and (ii) the presence of logging
companies interested in the commercial exploitation of the forest. Intuition may suggest
that PES design should focus on those communities with the lowest expected payments
from logging deals. However, this paper shows that these communities may not be able
to enforce a PES agreement, i.e., they may not be able to prevent logging activities by
timber companies. Moreover, some communities would conserve the forest anyway; in
these cases PES would not lead to additional environmental gains. Most important, the
introduction of PES may increase a community's expected payoff from a logging
agreement. A failure to consider this endogeneity in expected payoffs could lead to
communities opting for logging agreements despite PES, simply allowing communities to
negotiate better logging deals.
The results indicate that PES design is a complex task, and that the costs of an effective
PES system could potentially be much higher than expected from observing current
logging fees. Using data collected in Indonesia on actual logging fees received by
communities, this study illustrates how the theoretical results could be used in empirical
analysis to guide PES design. Also, results are likely to be useful in other cases where
local people make resource use decisions but have weak property rights over these
resources, and where external commercial forces are present. The results highlight the
importance of understanding the details of the local context in order to design PES
programs appropriately.
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102. Forest Trends and The Katoomba Group. 2010. Roots in the
Water: Legal Frameworks for Mangrove PES in Vietnam.Katoomba
Group‟s Legal Initiative Country Study Series. Forest Trends:
Washington, DC.
Abstract: Forest Trends and the Katoomba Group have commissioned this study into the
legal and regulatory frameworks for mangrove management and PES in Vietnam. This
study is timely as in recent years various Vietnamese policies have prioritized terrestrial
forest, mangrove, and coastal conservation, and the national government is now
considering market mechanisms as a potential conservation tool. The recently-signed
Decree No. 99 of 2010 on the Policy for Payment for Forest Environmental Services, for
example, stipulates that certain ecosystem services users (including hydropower, water
supply, and tourist companies) must pay ecosystem services providers for valuable forest
ecosystem services. This study suggests that a sector-based approach cannot ensure
effective mangrove management, as disparate interests conflict and erode mangrove
protections. Rather, an inclusive, ecosystem-based, cross-sectoral approach is needed in
– and should be a key characteristic of – mangrove management in areas with high
conservation value. Integrated approaches are increasingly feasible within Vietnam, given
the support of the national Government in exploring PES and other innovative
approaches.

103. Kerr, J. 2002. “Watershed Development, Environmental Services,
and Poverty Alleviation in India.” World Development 30(8): 13871400.
Abstract: Complementarities between conservation and productivity objectives makes
watershed development attractive in semi-arid areas. A potential trade-off with poverty
alleviation arises however because watershed development may benefit landholders
while harming landless people, particularly herders and women. India has a history of
highly innovative watershed projects in which downstream landholders share benefits by
compensating landless people upstream for providing an environmental service.
However, most current projects, take alternative measures that ignore the issue of
environmental services. Evidence from 70 villages in Maharashtra suggests the presence
of poverty alleviation trade-offs, highlighting the potential value of more explicitly
addressing compensation for environmental services.
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104. Tomich, T., D. Thomas, and M. van Noordwijk,. 2004.
“Environmental Services and Land Use Change in Southeast Asia:
from Recognition to Regulation or Reward?.” Agriculture
Ecosystems and Environment 104(1): 229-244.
Abstract: Awareness of environmental services and land use change in Southeast Asia is
high among scientists, policymakers, and society. In the case of transboundary smoke,
the level of awareness and concern in the region is high, but subsides in between periods
of crisis. Although there is a rising level of awareness of habitat loss and associated loss
of genetic diversity, the basic cause–effect relationships underlying the ecological roles of
biodiversity are still debated. Degradation of watershed functions is the most mature of
our three meso-scale environmental topics; indeed it shows signs of being fossilized by
vested interests in the present consensus. Land use planning and other regulatory
approaches have had little success. Policy instruments for achieving meso-level
environmental policy objectives through changing incentives such as payment schemes
for environmental services, have not been tested widely in Southeast Asia (or anywhere
else). Further research and experimentation needs to incorporate strategic consideration
of processes and spatial scales of environmental impacts and resource governance.

105. Wunder, S., B. Campbell, P. Frost, J. Sayer, R. Iwan, and L.
Wollenberg. 2008. “When Donors Get Cold Feet: the Community
Conservation Concession in Setulang (Kalimantan, Indonesia) That
Never Happened. Ecology and Society 13(1): 12. [online]
Abstract: There is consensus that payments for biodiversity services are a promising
conservation tool, yet the implementation of applied schemes has been lagging behind.
This paper explores some reasons why potential biodiversity buyers may hesitate. It
describes the case of an unsuccessful attempt to establish a community conservation
concession in the village of Setulang (East Kalimantan, Indonesia) to safeguard a
biologically valuable area from predatory logging. Potential biodiversity donors did not
engage in this payments-for-environmental-services scheme mainly because of their
limited time horizon and uneasiness about the conditionality principle. Other
complicating factors included overlapping land claims, and the diagnosis of the
externality at hand. This paper concludes that new investment modalities and attitudes
are needed if potential biodiversity buyers are to exploit the advantages of this innovative
tool. Some tangible recommendations on factors to consider when designing a
compensation scheme for conservation at the community level are also provided in this
paper.
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4.3. Philippines
106. Bennagen, M., A. Indab, A. Amponin, R. Cruz, R. Folledo. P. van
Beukering , L. Brander, S. Hess, A. van Soesbergen, K. van der
Leeuw, and de J. Jong. 2005. “Designing Payments For Watershed
Protection Services Of Philippine Upland Dwellers”. Paper
prepared for the Poverty Reduction and Environmental
Management (PREM) Programme
Abstract: Payments for environmental services (PES) is an innovative approach in
resource management that seeks to achieve any or all of the following goals:
environmental integrity, poverty alleviation, and financial sustainability. In watershed
protection, the basic concept in PES is to establish, through a payment system, a
connection between the providers of water-related services who are the upland dwellers,
and the downstream users or beneficiaries of the environmental service. The study
explored the possibility of implementing PES in two Northern Philippine sites by
examining the science, economics, and institutions aspects of PES. The two sites are the
Peńablanca Protected Landscape in Cagayan Province, and the Kalahan Forest Reserve in
Nueva Vizcaya Province. This paper discusses the first case study. The results of the
study are most useful to the local governments, water districts, non-governmental
organizations and others that may wish to explore this mechanism as a strategy, among
others, to improve watershed management and reduce poverty in their localities.

107. Cabotaje, C. 2010. “Assessing the Feasibility of Adopting
Payments for Environmental Services (PES) Framework in Protected
Area Conservation: The Case of Hundred Islands National Park,
Philippines”. Thesis submitted to the International Institute for Geo
-information Science and Earth Observation in partial fulfillment of
the requirements for the degree of Master of Science in Geoinformation Science and Earth Observation, Specialization:
Governance and Spatial Information Management.
Abstract: The study deals with assessing the feasibility of adopting Payments for
Environmental Services (PES) framework in protected area conservation. The viability of
conserving a protected area lies in the involvement of different stakeholders. PES is one
of the economic strategies that can address trade-offs in terms of uses in and
conservation of a protected area. The potentials of PES are not limited as a conservation
mechanism but also as a framework in strengthening existing conservation programs and
policies. This study generally aims to assess the feasibility of adopting PES framework in
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conserving the coastal and marine resources of a protected area using data on land use,
programs and projects, legal instruments, institutional structures, and willingness to
accept (WTA) of local fisherfolks.
The study was carried out by first doing literature survey on the concepts and emerging
trends on PES as a framework for protected area conservation and other related
concepts. A case study area in Alaminos City, Philippines was then selected, the Hundred
Islands National Park (HINP). For the interest groups, the study focused on the local
fisherfolks along the 10 coastal barangays (smallest administrative and political unit in the
Philippines) of Alaminos City. Collection of data was done through official documents,
conduct of formal and informal interviews, field observations and household surveys.
Results of the data gathering were assessed and analyzed based on local situation and the
feasibility of adopting the PES framework in conserving the HINP. The existing and
proposed land use of Alaminos City reveal that the HINP has shifted not just into a
protected area but more into tourism cite and it affects its surrounding areas which
includes the fishing and inland areas of the coastal barangays. The shift in the use of
coastal and marine resources of Alaminos Cityhas implications on the livelihood of the
local fisherfolk. However, it is supported by the legal instruments and institutional
arrangements that gave greater autonomy to the City in implementing the programs and
projects for conserving the HINP. In this sense, majority of the respondents (77%) from
the household survey are willing to accept alternative livelihood aside from fishing. The
WTA of the local fisherfolk and the amount needed to accept alternative livelihood
statistically depend on two variables. The number of hours spent in a day for fishing is a
positive determinant for the fisherfolk‟s WTA alternative livelihood. On the other hand,
the household‟s daily income came out statistically as a positive determinant of the
required amount in order for a fisherfolk to leave the fishing activity.
In conclusion, adopting PES as an overarching framework for protected area conservation
serves as a good complement and enhancement to the existing policy and programs on
conservation and protection of the HINP. The PES framework promotes a good model for
understanding the conservation process and focusing on the affected interest groups.
Utilizing the criteria involved in a PES framework pinpoints the crucial interventions (i.e.
regulated activities of the fisherfolks and provision of alternative livelihood) and
interactions (i.e., transactions and agreements between the City government and local
fisherfolks) needed in implementing conservation programs.
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108. Francisco, H. 2003. “Environmental Service “Payments”:
Experiences, Constraints and Potential in The Philippines”. Mimeo.
World Agroforestry Centre (ICRAF)
Abstract: This paper reviews the form of incentives or rewards that have been provided
to upland communities in a number of sites under different management leadership in
the Philippines. It also discusses what the upland farmers have to do in return for these
rewards. The goal of such a review is to evaluate what elements are present in these
communities that will support an environmental reward system and in the process,
assess the potential of the case study sites for inclusion in RUPES.

109. Lasco, R., G. Villamor, E. Pulhin, D. Catacutan and M. Bertomeu.
2008. “From Principles to Numbers: Approaches in Implementing
Payments for Environmental Services (PES) in the Philippines”. In:
Snelder, D., Lasco, R. (Eds.), Smallholder Tree Growing for Rural
Development and Environmental Services: Lessons from Asia.
Springer Science.
Abstract: This paper proposes a way to classify PES projects based on how
environmental service payments are justified and determined. Using the IPCC1 approach
as a model, this paper recommends the use of the tier system to classify PES projects.
The three tiers are summarized below:
Tier 1: Payments based on established ecological principles and local knowledge
Tier 2: In addition to the above, payments based on simulation modeling and
limited site information
Tier 3: In addition to above, payments based on site-specific quantitative
measurements of environmental services
It was illustrated with case studies from existing PES projects in the Philippines. Then a
decision tree was presented to determine how the tier system can be used.

110. Mercado, A., M. Patindol and D. Garrity. 2001. “The Landcare
Experience in the Philippines: Technical and Institutional
Innovations for Conservation Farming.” Development in Practice 11
(4): 495-508.
Abstract: Sustainable land use is critical for the development of the Philippines uplands,
where about 18 million people live. This paper relates the researchers‟ experiences using
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a participatory approach to develop agroforestry practices and institutions for
conservation farming that ensure food security, alleviate poverty, and protect the
environment in Claveria, Northern Mindanao, Philippines. This study found that natural
vegetative strips provide a simple solution to the technical constraints of soil
conservation on slopes. These are buffer strips, laid out on the contour, in which natural
vegetation is allowed to re-grow into a thick, protective cover. The strips also provide a
foundation for developing more complex agroforestry systems including fodder, fruit,
and timber trees. The tremendous surge in adoption of these systems has been enhanced
by the Landcare approach. Landcare is a movement of farmer-led organizations that share
knowledge about sustainable and profitable agriculture on the sloping lands while
conserving the natural resources. The Landcare movement is spreading rapidly to many
municipalities in Mindanao and Visayan islands.

111. Rosales, R. 2003. Developing Pro-Poor Markets for Environmental
Services in the Philippines. International Institute for Environment
and Development, London.
Abstract: This study aims to conduct a preliminary assessment of the development of
markets for environmental services (ES) in the Philippines. The assessment pays
particular attention to the distribution of costs and benefits among different stakeholder
groups, in light of widespread public concern about the impact of market-based
instruments on the poor. It includes an assessment of the process by which such
instruments were introduced (e.g., the extent of public participation in decision-making).

4.4. Other Areas
112. Baylis, K., S. Peplow,G. Rausser, and L. Simon. 2008. “Agrienvironmental Policies in the EU and United States: a
Comparison.” Ecological Economics 65(4): 753-764.
Abstract: Agri-environmental policies (AEPs) in the United States and the European
Union are examples of payments for environmental services that pay farmers to reduce
the negative externalities of agricultural production, while serving as a means to transfer
public funds to farmers. This study shows that despite similar origins, AEPs in the two
regions differ both in their specific objectives and in their implementation. For example,
AEPs in most member states of the EU-15 have the additional objective of using
agriculture as a driver for rural development. This objective is achieved by compensating
farmers for the private delivery of positive public goods, such as attractive landscapes,
produced by agriculture. The rationale is market failure, and there is empirical evidence
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that Europeans are willing to pay for such positive externalities. No comparable provision
exists in U.S. policy. By contrast, U.S. AEPs focus almost entirely on reducing
agriculture's negative externalities, such as soil erosion. Also the study finds that U.S.
programs are more targeted than their EU counterparts, and take opportunity cost into
account. The EU programs, on the other hand, address a wider range of externalities, and
are focused more on the paying for a particular farming process than reducing specific
negative externalities. The EU takes a broader view of AEPs than does the United States,
both in terms of type of activity that can be funded, and by using less targeting by land
characteristics, and so the European program could be more easily used as a mechanism
for transferring income to producers. Despite this, evidence that many of the amenities
targeted by the programs are demanded by the population are found.

113. Börner, J., S. Wunder, S. Wertz-Kanounnikoff, M. Tito, L. Pereira,
and N. Nascimento. 2010. “Direct Conservation Payments in the
Brazilian Amazon: Scope and Equity Implications.” Ecological
Economics 69(6): 1272-1282.
Abstract: This article looks into the scope and equity implications of applying payments
for environmental services (PES) as a REDD implementation mechanism in the Brazilian
Amazon. A set of economic and institutional preconditions for PES are established in
order for it to become a feasible and cost-effective conservation mechanism. Then, a
micro-scale spatial analysis and overlay of opportunity costs, deforestation patterns,
carbon services, and land tenure are employed in order to assess where these conditions
hold. Afterwards, how the benefits of potential PES schemes might be distributed across
different socio-economic groups of services providers in different land tenure categories
are screened. The economic-quantitative analysis of this study, though sensitive to
documented assumptions, suggests that under current carbon prices the economic
preconditions are in place to pay for avoided deforestation in over half of threatened
forests over the next decade. Unfortunately, the same optimism does not apply to
institutional preconditions. Land grabbing, insecure tenure, overlapping claims, and
lacking information on private tenure constitute real medium-term impediments to PES. If
payments were to accrue to current landholders regardless of current tenure insecurities,
large landowners who account for about 80% of all deforestation would reap the highest
benefits, though per-capita benefits other tenure categories are also high. Schemes that
closely align payments with opportunity costs are preferable for cost-effectiveness, and
not necessarily more inequitable in outcomes. Essentially, PES systems cannot substitute
command-and-control measures: the former depend on the latter for basic governance
systems to secure effective rights of exclusion, which land stewards essentially need in
order to become reliable service providers.

66

114. Claassen, R., R. Cattaneo,and R. Johansson. 2008. “Costeffective Design of Agri-environmental Payment Programs: U.S.
Experience in Theory and Practice.” Ecological Economics 65(4):
737-752.
Abstract: Key features of U.S. agri-environmental programs are reviewed and analyzed
using literature review and program data. This paper focus, in particular, on several key
questions: (1) Has benefit–cost targeting increased the environmental benefit obtained
from program budgets? (2) Has competitive bidding reduced program costs? And (3) To
what extent have these program designs resulted in additional gain (that would not have
otherwise been obtained)? Previous research illustrates how benefit–cost targeting using
environmental indices (such as the Environmental Benefits Index in the Conservation
Reserve Program) can increase environmental cost-effectiveness. Previous research and
data from two U.S. programs suggests that bidding has reduced costs, but that the full
potential of bidding may not have been realized. Finally, most U.S. programs are
intended to yield environmental gains that would not have otherwise been obtained, but
sometimes fall short of this goal.

115. Dikgang, J., and E. Muchapondwa. 2012. “The Valuation of
Biodiversity Conservation by the South African Khomani San
“Bushmen” Community.” Ecological Economics 84(ongoing): 7-14.
Abstract: The restitution of parkland to the Khomani San bushmenand Mier agricultural
communities in May 2002 marked a significant shift in conservation in the Kgalagadi
Transfrontier Park and environs in South Africa. Biodiversity conservation will benefit
from this land restitution only if the Khomani San, who interact with nature more than do
other groups, are good environmental stewards. To assess their attitude toward
biodiversity conservation, this study used the contingent valuation method to investigate
the economic values the communities assign to biodiversity conservation under three
land tenure arrangements in the Kgalagadi area. For each community and land tenure
arrangement, there are winners and losers, but the winners benefit by more than the cost
that losers suffer. The net worth for biodiversity conservation under the various land
tenure regimes ranged from R928 to R3456 to R4160 for municipal land, parkland, and
communal land respectively for the Khomani San, compared to R25 600 to R57 600 to
R64 000 for municipal land, parkland, and communal land respectively for the Mier.
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116. Dobbs, T, and J. Pretty. 2008. “Case Study of Agri-environmental
Payments: the United Kingdom.” Ecological Economics 65(4): 765775.
Abstract: The Environmentally Sensitive Areas (ESA) program, when launched in the
United Kingdom (UK) in 1986, was the first agri-environmental program in the European
Union (EU). This program grew to a total of 43 designated ESA schemes in the UK as a
whole, 22 of which were in England. A variety of agri-environmental payments programs
were created to supplement and complement the ESA schemes in years to follow. The
most prominent of these in England was the Countryside Stewardship Scheme (CSS),
established in 1991. The CSS was available to farmers outside the ESAs, and like the ESA
program, was intended to protect valued landscapes and habitats and to improve public
enjoyment of the countryside. By 2003, over 10% of England's agricultural land was
enrolled in either ESA or CSS agreements. These voluntary agreements were long-term
contracts (usually for 10 years) between the government and farmers to provide
environmental services. Several major evaluations of the ESA program and the CSS were
conducted over the years, and the results of many of those evaluations and the lessons
derived are synthesized and summarized in this article. Both the ESA program and the
CSS proved to be generally effective in enrolling many farmers in the entry-level contract
tiers, thereby halting or slowing degradation of rural landscape and other environmental
features. However, the schemes did not generally offer sufficient economic incentives to
attract high levels of enrollment in the intensive farming areas. Also, the schemes were
limited in their success in enrolling farmers in higher payment tiers, tiers that required
more substantial changes in farming practices. The high crop and livestock-related
payments received by farmers under the EU's Common Agricultural Policy (CAP)
contributed to the disincentives to participate, especially in higher tiers. Following the
latest (2003) reforms of the EU's CAP, England's ESA program and CSS are being
replaced by a new, consolidated package of schemes that draws on lessons learned over
the past 15–20 years with these two flagship programs.

117. Fisher, B., K. Kulindwa, I. Mwanyoka, K. Turner and N. Burgess.
2010. “Common Pool Resource Management and PES: Lessons
and Constraints for Water PES in Tanzania.” Ecological Economics
69(6): 1253-1261.
Abstract: Research into common pool resources from the field and in the laboratory has
provided a series of insights for the successful management of such resources. The
consequences of action and inaction in managing common pool resources are often most
strongly felt (gains or losses) by local people. Several ecosystem services can be
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considered CPRs but in some cases the benefits of mis-management are enjoyed by one
group while the costs are levied on another group. This paper discusses some of the key
findings of the CPR literature and how these relate to key considerations for using PES as
a management tool. It focuses on the role that ecosystems play in regulating water flows
in two basins in Tanzania where feasibility studies have been conducted for the potential
implementation of PES for water. It is found that the lessons from CPR research shed
light on some of the key implementation problems for PES mechanisms, and provide a
useful guide for highlighting important user-resource considerations especially in
contexts similar to East Africa.

118. Frost, P., and I. Bond,. 2008. “The CAMPFIRE Programme in
Zimbabwe: Payments for Wildlife Services.” Ecological Economics
65(4): 777-788.
Abstract: Payments for environmental services (PES) have been distinguished from the
more common integrated conservation and development projects on the grounds that
PES are direct, more cost-effective, less complex institutionally, and therefore more likely
to produce the desired results. Both kinds of schemes aim to achieve similar
conservation outcomes, however, and generally function in analogous social, political
and economic environments. Given the relative novelty of PES, what lessons can be
learnt and applied from earlier initiatives? This describes the evolution over the first 12
years (1989–2001) of Zimbabwe's Communal Areas Management Programme for
Indigenous Resources (CAMPFIRE), a community-based natural resource management
programme in which Rural District Councils, on behalf of communities on communal
land, are granted the authority to market access to wildlife in their district to safari
operators. These in turn sell hunting and photographic safaris to mostly foreign sport
hunters and eco-tourists. The District Councils pay the communities a dividend
according to an agreed formula. In practice, there have been some underpayments and
frequent delays. During 1989–2001, CAMPFIRE generated over US$20 million of
transfers to the participating communities, 89% of which came from sport hunting. The
scale of benefits varied greatly across districts, wards and households. Twelve of the 37
districts with authority to market wildlife produced 97% of all CAMPFIRE revenues,
reflecting the variability in wildlife resources and local institutional arrangements. The
programme has been widely emulated in southern and eastern Africa. This paper
suggests five main lessons for emerging PES schemes: (1) community-level commercial
transactions can seldom be pursued in isolation; (2) non-differentiated payments weaken
incentives; (3) start-up costs can be high and may need to be underwritten; (4)
competitive bidding can allow service providers to hold on to rents; and (5) schemes
must be flexible and adaptive.
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119. Landell-Mills, N., and I. Porras. 2002. Silver Bullet or Fool's
Gold? A Global Review of Markets for Forest Environmental
Services and Their Impact on the Poor. IIED, London.
Abstract: Drawing on ideas in New Institutional Economics and recent thinking on
forests and poverty, this paper attempts to shed light on these through: (1) the
development of a conceptual framework for guiding research; and (2) the application of
this framework in a global review of emerging markets for carbon sequestration,
biodiversity conservation, watershed protection and landscape beauty. In total, 287 cases
were reviewed from a range of developed and developing countries in the Americas, the
Caribbean, Europe, Africa, Asia and the Pacific.

120. Nelson, F., C. Foley, L. Foley, A. Leposo, E. Loure, D. Peterson,
M. Peterson, T. Peterson, H. Sachedinaand A. Williams. 2010.
“Payments for Ecosystem Services as a Framework for CommunityBased Conservation in Northern Tanzania.” Conservation Biology
24(1): 78-85.
Abstract: Payments for ecosystem services (PES) are an increasingly promoted approach
to conservation. These approaches seek to develop financial mechanisms that create
economic incentives for the maintenance of ecosystems and associated biodiversity by
rewarding those who are responsible for provision of ecological services. There are,
however, few cases in which such schemes have been used as a strategy for conserving
wildlife in developing countries and very few operational examples of such schemes of
any sort in sub-Saharan Africa. In savannah ecosystems, large mammal populations
generally depend on seasonal use of extensive areas and are widely declining as a result
of habitat loss, overexploitation, and policies that limit local benefits from wildlife.
Community-based conservation strategies seek to create local incentives for conserving
wildlife, but often have limited impact as a result of persistent institutional barriers that
limit local rights and economic benefits. In northern Tanzania, a consortium of tourism
operators is attempting to address these challenges through an agreement with a village
that possesses part of a key wildlife dispersal area outside Tarangire National Park. The
operators pay the community to enforce voluntary restrictions on agricultural cultivation
and permanent settlement in a defined area of land. The initiative represents a potentially
cost- effective framework for community-based conservation in an ecologically important
area and is helping to reconcile historically conflicting local and national interests relative
to land tenure, pastoralist livelihoods, and conservation. Wider adaptation of payments
for ecosystem services approaches to settings where sustaining wildlife populations
depends on local stewardship may help address current challenges facing conservation
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outside state-protected areas in savannah ecosystems in sub-Saharan Africa and other
parts of the world.

121. Perrot-Maître, D. 2006. “The Vittel Payments for Ecosystem
Services: a „Perfect‟ PES Case?”International Institute for
Environment and Development, London, UK.
Abstract: This paper describes and analyses the PES programme developed and
implemented by Vittel (Nestlé Waters) in north-eastern France. In order to address the
risk of nitrate contamination caused by agricultural intensification in the aquifer, the
world leader in the mineral water bottling business is financing farmers in the catchment
to change their farming practices and technology. The paper examines the methodology
used by Vittel, and the ten- year process was necessary to transform conflict into a
successful partnership.
The paper‟s main conclusion is that establishing PES is a very complex undertaking. It
requires the consideration of scientific but also social, economic, political, institutional,
and power relationships. The ability to maintain farmers‟ income level at all times and
finance all technological changes was an important element of success. However, the
primary reasons for the programme‟s success were not financial. Trust-building through
the creation of an intermediary institution (locally based and led by a “champion”
sympathetic to the farmers‟ cause); the development of a long-term participatory process
to identify alternative practices and a mutually acceptable set of incentives; the ability to
link incentives to land tenure and debt cycle issues and to substitute the old technical
and social support networks with new ones, were all fundamental conditions of success.

122. Sommerville, M., J. Jones, M. Rahajaharison, and E. MilnerGulland. 2010. “The Role of Fairness and Benefit Distribution in
Community-based Payment for Environmental Services
Interventions: A Case Study from Menabe, Madagascar.”
Ecological Economics 69(6): 1262-1271.
Abstract: Community-based conservation interventions can only be successful in the
long term if their aims and activities are accepted by local people. A key determinant of
acceptability is the perceived fairness of the distribution of the costs and benefits of the
intervention. This paper examined the opportunities and challenges posed by benefit
distribution in community-based Payment for Environmental Services (PES) interventions
through a case study from Menabe, Madagascar. The intervention appears to be an
overall success, with individuals reporting high levels of perceived fairness of payment
distribution and a high proportion of individuals expressing overall net benefit.
Nevertheless, a lack of adequate benefits accruing to those individuals facing high
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agricultural opportunity costs and evidence of sub-groups in the community reaping
excessive benefits was noted across communities, and instances of poor governance
were observed as a barrier to success in some communities. This paper presents
solutions to address these key challenges in the design and implementation of
community-based PES interventions.

123. Turpie, J., C. Marais, J. Blignaut. 2008. “The Working for Water
Programme: Evolution of a Payments for Ecosystem Services
Mechanism that Addresses both Poverty and Ecosystem Service
Delivery in South Africa.” Ecological Economics 65(4): 788-798.
Abstract: Payments for ecosystem services (PES) system came about in South Africa with
the establishment of the government-funded Working for Water (WfW) programme,
WfW is a programme that clears mountain catchments and riparian zones of invasive
alien plants to restore natural fire regimes, the productive potential of land, biodiversity,
and hydrological functioning. The success of the programme is largely attributed to it
being mainly funded as a poverty-relief initiative, although water users also contribute
through their water fees. Nevertheless, as the hydrological benefits have become
apparent, water utilities and municipalities have begun to contract WfW to restore
catchments that affect their water supplies. This emerging PES system differs from others
that the service providers are previously unemployed individuals that tender for contracts
to restore public or private lands, rather than the landowners themselves. The model has
expanded into other types of ecosystem restoration and has the potential to merge into a
general programme of ecosystem service provision within a broader public works
programme. There is a strong case for concentrating on the most valuable services
provided by ecosystems, such as water supply, carbon sequestration, and fire protection,
and using these as „umbrella services‟ to achieve a range of conservation goals. The
future prospects for expansion of PES for hydrological services are further strengthened
by the legal requirement that Catchment Management Agencies be established. These
authorities will have an incentive to purchase hydrological services through organisations
such as WfW so as to be able to supply more water to their users.
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124. Wendland, K., M. Honzák, R. Portela, B. Vitale, S. Rubinoff, and
J. Randrianarisoa. 2010. “Targeting and Implementing Payments for
Ecosystem Services: Opportunities for Bundling Biodiversity
Conservation with Carbon and Water Services in Madagascar.”
Ecological Economics 69(11): 2093-2107.
Abstract: Payments for Ecosystem Services (PES) are generating a lot of attention among
conservationists because they have the potential to create new funding opportunities for
biodiversity protection and other ecosystem services that contribute to human wellbeing. A number of recent publications have suggested ways to target and implement
PES projects in order to maximize their cost-effectiveness and efficiency. The Heredia
Declaration (this issue) sets forth a list of agreed-upon principles concerning the use of
PES schemes. One of those principles concerns the bundling of joint products of intact
ecosystems in PES schemes in order to maximize the benefits to society. There have
been several recent studies focusing on the degree of overlap between biodiversity and
other ecosystem services and therefore the opportunities and constraints to bundling
these services. Building on this idea, the bulk of this paper focuses on developing a
method for selecting sites for PES where the main interest is to bundle biodiversity with
other ecosystem services. The analysis focused on Madagascar, a country with globally
important biodiversity that is also beginning to explore the utility of PES as a conservation
mechanism. Specifically, it assesses the opportunities for bundling biodiversity
conservation with carbon and water services at the national scale and identify where
using PES to protect these areas of multiple benefits would be most cost-effective and
efficient. This analysis identifies almost 30,000 km2 — out of 134,301 km2 — of natural
habitat that could potentially meet biodiversity conservation goals and protect additional
ecosystem services through a PES scheme. One of the places identified by the
methodology corresponds to an ongoing conservation project that has already begun
using payments from carbon emission reductions to protect standing forests and restore
important biodiversity corridors — the Ankeniheny-Mantadia-Zahamena Biodiversity
Conservation and Restoration Project. This project site was selected for its high
biodiversity and carbon values, lending credibility to our spatial targeting methodology
and providing a case study to draw insights on how multiple-benefit PES schemes can be
implemented in biodiversity “hotspots”. The discussion section of this paper,
experiences from this project are drawn to consider how many of the principles outlined
in the Heredia Declaration affect implementation of PES schemes in Madagascar,
providing lessons for similar countries experimenting with PES for biodiversity
conservation.
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125. Whitten, S. and D. Shelton. 2005. “Market for Ecosystem
Services in Australia: Practical Design and Case Studies.” Paper
prepared for the workshop Payments for Environmental Services
(PES) – Methods and Design in Developed and Developing
Countries.
Abstract: The use of market-based approaches to provide and protect ecosystem services
has gained significant attention in Australia. Unfortunately the novelty of market-based
approaches has seen them proposed for all manner of environmental problems for which
they may or may not be appropriate. This paper details three emerging MBIs in Australia,
representing a typology of market-based approaches, and the factors critical to their
success. In particular, this study focuses on the analysis that underpins effective marketbased instrument design and implementation. Market- based approaches to ecosystem
service provision are not about a market for every service, or the case of right market,
right time, right place, but rather the careful selection and design of an appropriate
instrument given the ecosystem service outcomes desired, while meeting the needs of
participants.

126. Zabel, A., and K. Holm-Müller. 2008. “Conservation Performance
Payments for Carnivore Conservation in Sweden.” Conservation
Biology 22(2): 247-251.
Abstract: Schemes that provide ex post compensation to livestock owners for losses to
predation have been implemented in many places around the world, despite of not being
proven to be widely successful. Most of the schemes‟ deficiencies can be ascribed to one
or several of the following problems: moral hazard, high transaction costs, long time
lags, and problems of trust and transparency. Mainly due to these problems, practitioners
and analysts have denounced ex post compensation schemes as inadequate, fraudulent,
and cumbersome. Drawing on empirical insights into a conservation performancepayment scheme in Sweden, this paper discusses this approach as an alternative strategy
to conventional ex post compensation to alleviate carnivore- livestock conflicts.
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