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ABSTRACT

Mexico have dominated the market-based environmental policy realm 

-
-

-

adaptive to local, regional, national and international scales. Despite 



INTRODUCTION

-
mental Services (PES) appeared 
as an innovative market-based 

-
source conservation. From there, 
it expanded throughout to most 

the empirical evidence regarding 

-

-
stand both its design and its imple-

in this article the PES literature re-

PES scheme and program design; 

-
ed with PES implementation; PES 

-
nants, and distributional issues re-
garding PES. 

The key question that environ-
mental policy has engendered 
in the last 10 years is: Have PES 
schemes as public policy inter-
ventions changed the behavior 

-

would landowners have protected 
-

has evolved around the question 

on enrolled land is undermined 

to other areas through spillover 
et al.; 2010; 

PES schemes claim that behavior-
al change is nurtured through the 
intervention while skeptics argue 
that potential and actual barriers 
(what they call “leakages”) miti-

-

practitioners, policy-makers, and 

-
-

sign, and implementation.
PES have become popular in 

developing world contexts be-
cause it is seen as a new paradigm 

-
tem degradation (Ferraro and Kiss, 

-
vironmental policy due to several 

-
tiveness, institutional simplicity, and 
poverty reduction. (Wunder et al.; 

-
es is based mainly on theoretical 
grounds. In practice, though, in-
stitutional constraints and bureau-

Under some circumstances, 
PES intervention has proven more 

command-and-control instru-
ments such as designating natural 
protected areas. PES design re-

-

be achieved without government 
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intervention. Two crucial assump-
tions underlie Coase´s theorem: 
property rights must be well-de-

the bargaining process should be 
-

These central research questions 
seeks empirical evidence and 
dominates the contemporary Pay-

academic literature. Another key 

rather than on the polluter-pays 
principle. This change in notion im-

command-and-control environ-
mental policy.

1. PAYMENT FOR 
ENVIRONMENTAL 
SERVICES SCHEMES 
DESIGN
According to Wunder et al. , 
whose work represents the most 
generally accepted PES charac-
terization among scholars, a Pay-

similarly to other market-based in-
struments, a voluntary transaction 
must take place. Typically, there 

might interact on a PES transac-
tion: private owners, non-govern-

governments. Any interactive 

in a given scheme must be volun-
tarily. This is true even in the case 

-
grams. Second, and closely inter-
related with the voluntary transac-
tion condition, the environmental 
service (ES) must be bought by a 
(minimum one) ES buyer and, third, 

causal chain between the environ-
mental resource and the service it 

ideally measured). Sometimes this 
relationship is not easy to estab-
lish either because little is known 
about the ES or because it is al-
most impossible to isolate a single 

Despite this limitation, there are 

services implemented in both de-
veloped and developing world 
contexts that scientists and policy 
makers agree on both the provi-

causal chain. These environmental 
services are: carbon sequestration, 
biodiversity conservation, hydro-

environmental services. 
-
-

ance that the ES supplier guaran-
tees the environmental service 
provision. Conditionality implies 
that the ES provider must comply 
with the agreed upon rules that 
are typically set in a given  con-
tract and which norm the behavior 

-
ural resource in order to guarantee 

-
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characteristics, PES schemes may 

as well as the payment mode and 
amount” (Engel et al. -

depends on their design.

-
cepted and agreed upon by 
the environmental management 
scholarly community (as indicated 

some disagreement about wheth-
er to include environmental poli-
cies that have PES characteristics 

-
merville et al.; 2009).

or supply-side PES schemes com-

also apply supply-side PES schemes. 
On the other hand, demand-side, 
also known as user-based schemes, 
imply that the compensation pay-
ment might be made to the ES re-

-

service. Frequently, environmental 
services are ignored, underestimat-
ed, or neglected by users, unless 
the scale and the consequences 
are directly perceived by the user. 
Watersheds with upstream and 
downstream users are a good ex-

-
oped and developing world coun-
tries, Wunder et al.
that user-based and govern-

such as targeting; tailoring to local 
conditions and needs; monitor-

-
ure, nor do they suggest that us-
er-based schemes are always the 

-
act simultaneously, with the insti-
tutional setting determining which 

in a given space and time.
In practice, PES schemes may 

three environmental services at 
the same time. For instance, As-
quith et al.
Bolivia, a PES scheme compensat-

-
ting down trees, hunting, or clear-

-

Since the payment is an annual 
quid pro quo in-kind compensa-
tion scheme that includes “trans-

apicultural training” (Asquith et al.; 
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complex scheme.

-
quent, advantageous practice 

within a complex ecosystem con-

by expanding potential markets 
and increasing payments to a par-
ticular area. Services are either 
sold together or subdivided and 

-
kes et al.; 2010). It may also be ar-
gued that bundling environmental 

-
tential targeted population. De-
spite these potential advantages, 

-
sign, bundling may increase trans-
action costs and increase leakag-

et 
al.; op. cit.).

2. THE POLITICAL 
ECONOMY OF PAY-
MENT FOR ENVIRON-
MENTAL SERVICES

-
ronmental Services schemes utilize 
Coasian and Pigouvian insights. 
According to the Coase Theorem, 

social and private return rates 
-

cient outcome could be achieved 

-
come is achieved by bargain-
ing between the two economic 
agents. For this to happen, trans-
action costs should be low and the 

be low. Ex ante government inter-
vention is limited to make sure that 

Ex 
post government participation is 

-
-

putes which, under Coasian condi-

increases, however, collective ac-
tion issues may appear. However, 
experimental economics literature 

-
come suggested by Coase may 
still hold even when the number 

-
der a bigger than two person sce-

–bargainers- to have open com-
munication, side payments and 

-
-

However, there is a vast literature 
in natural resources that distin-
guishes between de facto and de 
jure 

considered under the theorem but 
may be equally important regard-
ing natural resource management 
(Baland and Platteau, 2003). 

Services programs that are gov-
ernment-designed also have a 
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Pigouvian component. In a way, 

market-based policy instrument 
-

librium price where social marginal 

-

levels) or augmenting production 
levels to ensure the optimal provi-

to a Pigouvian tax, the key chal-

“price” at which marginal bene-

is not achieved, suboptimal results 
will emerge as a consequence and 
deadweight loss as well. Sometimes, 
PES schemes are a Coasian-Pigou-
vian combination. User-based and 
government-based PES schemes 
both imply a voluntary transac-
tion between one provider and 
at least one buyer 
the ES. However, under user-based 
schemes the buyer clearly iden-

without government intervention. 
In this sense, user-based schemes 
mimic the Coasian idea more 
closely. In addition, the key low 
transaction cost Coasian condition 

-
er-based and government-based 
schemes. For example, it has been 
shown through case studies that 
user-based schemes have lower 
transaction costs than do govern-
ment-based schemes (Wunder, 

since government based schemes 
lend themselves more to “leakag-
es” via middle man interaction, 
program design, timing, side goals, 
and program service delivery.

the Coase Theorem is that the eco-
nomic agents engaged in bargain-
ing are single units, typically private 

natural resources in developing 
world contexts are appropriated, 

-
ernance systems (Ostrom, 1990). 

-

collective action issues may show 
up. Additionally, and since the the-

participants or small groups and 

PES literature proposes alternative 
-

count institutional contexts and set-
tings where PES schemes may take 
place, such as distributional issues, 
uncertainty, social embeddedness, 
and power relations (Muradian et 
al.
directly challenge the Coase The-

scheme design. Rather, they con-

-

Although PES has thrived as a 
market-based policy instrument 
par excellence
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determine its success. Vatn (2010) argues that some PES schemes are 

communities becoming core intermediaries or buyers”. The critical role 

the “market-based” discussion (Vatn, 2010).
-

plying the Coase Theorem to the environmental realm, particularly PES. 
-
-
-

tal service are not only unattainable in practice but also inappropriate in 

incentives to align individual and/or collective land use decisions with 

Costanza, 2010). 
-

-
-

proaches rather than Coasian criteria. It is important to note that neither 
-
-

ences towards public intervention.  Some authors have recently called 

that a government-based policy is, in principle, incompatible with the 
market-based mechanisms that it tries to promote (Fletcher & Breitling, 

-
et 

al. -

comply with all the delineated characteristics, especially the voluntary 

-

-

contexts” (Sommerville et al.; 2009; op. cit.).
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3.EFFECTIVENESS 
AND LEAKAGES OF
 GOVERN-
MENT-BASED PES 
SCHEMES

-

the one hand, Wunder proposes a 

schemes which includes seven 
transaction costs-related vari-
ables: baselines and scenarios; op-
portunity costs; additionally; land 
use service link; leakages; perma-
nence; and start-up and recur-
rent transaction costs (Wunder et 
al.

-
-

ample, the higher the opportunity 
-

mented a PES scheme should be 
in order to correctly compensate 
the potential enrolled participant. 
Failure to do so will lead to greater 
leakages, since shirking may ap-

-

potential leakages and spillovers 

given scheme. 
Pattanayak (2010) argues that 

-
-

In order to reach the next level –im-
pact measurement- it is necessary 
to apply impact evaluation tech-

-

-
by responding to the basic evalu-
ation question: What would have 

A second approach that dom-
inates the PES literature regarding 

diagram proposed by Engel et al.. 
(2009). According to this approach, 

be evaluated by comparing the 

possibilities are the ones that pro-

between land use and environ-

designing PES schemes should im-

environmental services value but 

landowner are “leakage prone,” 
since, other things being equal, 
the enrolled participant will always 
tend to deviate to improve its pri-

social (environmental) cost. Giv-

-
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-
pacts. In other words, it is crucial to 

-
overs or leakages. 

government-based schemes is in-
complete contracts. Conditional-
ity necessarily requires a contract 
between the environmental ser-
vice user and the provider. As in 
any contract, but especially those 
concerning environmental issues, 

terms, conditions, and possible 
-

vironmental service (Barzel,1997; 

There might also be a bias against 
the poorest households, those 

-
sequences and commitments sur-
rounding the contract. 

It has been shown that asym-

-
cal PES schemes. Normally, the en-
vironmental service provider has 

-
ronmental buyer–including gov-
ernments-regarding the conditions 

resources. This asymmetry may be 
used to advantage by providers 

participants in the program use in-

-
tiveness and additionality will be 
reduced. Contract design is there-

There are several ways to tack-

-
servable landowner attributes that 
are correlated with compliance 

-
locate contracts through procure-

PES schemes, the second one im-

option is less common due to polit-

these approaches is “to reduce in-

provided.” Which scheme is better 
greatly depends on the institutional 
context in which it will be placed.  
For instance, the third approach 

bureaucratic practices.
The contract period is also very 

important. There is a debate re-
garding the optimal time period 
a contract should encompass in 
order to ensure that the environ-
mental service continues to be 

-
mination. This may imply a behav-

The experimental economics litera-
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-

comply despite what is established 
on the contract. Credible com-
mitment issues may appear once 
a contract is terminated. In other 
words, they may not be “morally” 
committed to preserving the ES 
once the agreement is enacted. 

-
ronmental services conservation 

using the natural resource base. It 

or practices towards sustainability 

embraced, or appropriated by the 
ES supplier once participation in 

is to achieve a behavioral change 
-

pants. The hope is that they will be-
come pro-conservationists and en-
vironmentally educated in such a 
way that they might develop their 
own sustainable economic and 
environmental long term plans. 

Another important leakage re-
garding PES design is known as slip-
page. Although individual compli-

participating in the program; neigh-
bor communities may change 
their behavior adversely regard-
ing program goals (Shapiro, 2010). 

-

-
ries.  At the implementation level, 

-

-

out a given program, coordination 

government levels are involved, 

et al. (2010) warn about the mul-
tiagency issue. Because each 

may come as a result (Pattanayak, 
2010; Libecap, 2006). For instance, 

development agency is responsi-

Simultaneous program participa-

and raises transaction costs at the 
implementation level. This is espe-

-
centives are not aligned, thereby 
sending mixed and contrary signals 
to program participants. A crucial 

PES scheme, thereby augmenting 
-

ex 
ante and ex post
data is incomplete or poorly devel-

impacts accurately. Geographical 

substitute or complement as a re-

PES program implementation is 

Marco Antonio Berger García



the middleman who works direct-
ly with the participant communi-

and/or low skills, intermediaries 

weak supervision or collusion with 
the PES provider. This issue leads to 

-
ously, the intermediary leakage is 
reduced when skilled intermediar-
ies are already in place, but this 

crucial. Another way to improve 

-
zations as intermediaries. Yet an-
other way under user-based PES 

group organization, such as a lo-
cal utility department that lets us-
ers “make a payment through an 

-
kes et al.; 2010). Ceteris paribus, 
the nearest potential participants 
with lower learning curves will be 

and participation bias. There are 
several ways to tackle the middle-

-
cy wages; and the implementa-

and reduce potential poverty bi-
ases. Despite its importance, the 
middleman or intermediary issue is 
scantly addressed in the PES litera-
ture. Pascual et al.. (2010) maintain 

the agents and the intermediary 

PES schemes (Pascual et al.; 2010).
Other leakages may arise when 

rather than individuals. There is a 
vast literature that studies common 
pool resources dynamics as well 
as the risks and opportunities that 

-

agreed-upon contract takes place 
between a public sponsor and a 
community in order to guarantee 

-
vision tells us very little about the 

-
-

comes and impacts will be gener-
ated as a consequence. Local rules 
of use may be incompatible with 
PES program requirements. Inter-
nal agreements or disagreements 
within communities may hinder or 
scale up program outcomes and 
impacts. For example, by compar-
ing the design and implementa-

Cambodia, Clements et al.. (2010) 
-

-
en into account (Clements et al.; 

-
sion were through local institutions 
empowerment and intrinsic moti-

-
pect addresses the “crowding out” 

there is a gap between a com-

government or market-based log-
ic. Crowding out occurs because 
“introducing monetary incentives 
can undermine collective action 
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that is motivated by social norms” 
(Kerr, 2012). Because payments 
may introduce a purely instrumen-
tal or utilitarian logic that disrupts 
environmental virtues that were 
historically practiced by local com-
munities, crowding out may ap-
pear even under conditions where 
the scheme was set properly and 
according to market principles 
(Vatn, 2010).  There are not Pareto 

to no additionality being made, 
the landowner acts as a poorer 

-
plemented. This phenomenon is 
known as “crowding out” because 
government programs crowd out 

(Cardenas, 2000).
-

that are stressed by Ostrom (1990) 
directly apply to PES schemes, 
namely, institutional supply, credi-
ble commitment, and monitoring. 
Externally, and due to asymmetric 

-
tracts, the ES buyer monitors the ac-

regarding the environmental ser-
vice. Internally, and at a commu-

to ensure monitoring are required 
to comply with the environmental 

Good communitarian monitoring, 
based on trust, punishment, and 

PES scheme compliance. 

community does not comply with 
-

able that they be admonished or 

payment then would go to a com-
munity that shows more potential 
to attain program goals with the 

-
action costs. However, in some 
cases it might be more productive 

the non-compliant communities. 
Perhaps they share characteris-
tics with other ex-ante rejected or 
non-participant communities that 
have not participated in the pro-
gram, yet have similar weighting 
on providing and preserving the 
environmental service at the rel-

-
ics drivers, the consequent knowl-

PES program or scheme redesign 

and, ultimately, goal achievement. 
-

-

communities that either hold land 
in common or where the environ-
mental service is associated or is 
perceived by the community to 
be a public good. In these cases, 

community that leads to wide-
spread disillusionment” (Sommer-
ville et al., 2010). Alternatively, 

-

Marco Antonio Berger García



and control internal policies or pa-
tronage practices in order to man-

a group. In a way, these practices 

program which is incentive-based 
and market driven.

-
cuses on ways in which additionali-
ty levels become high and leakage 

in which participating landown-

this is the case, then the program 
or PES scheme is not really adding 

resource that provides the ES. An-
other way to consider additionality 

-
tract is terminated. In theory, ES 
providers should behave post PES 

the program. For this to happen, 
long term behavior must be altered 
in such a strong way that it chang-

then we can say that additionali-
ty is not obtained. (Pattanayak, 

program made sustainable prac-
tices in order to receive program 

to guarantee long term results.

program may have several behav-
ioral implications. First, there is a de-
bate on how much time is needed 

change is made, assuming that 
the ES suppliers did not already 

have a consistent PES behavior. 
-
-
-

ciaries who would have conserved 

-
ject population under a scheme 
where participants need to realize 

4. PRECONDITIONS 
FOR PAYMENT FOR 
ENVIRONMENTAL 
SERVICES SCHEMES
As argued by Engel et al.

program design should be aligned 
with the institutional and social pre-
conditions that prevail within the 
targeted population context. The 
question then becomes, should PES 
schemes respond to the precondi-
tions that already exist in a given 
context, or, should PES schemes 

Considering local communitar-
ian dynamics is especially import-
ant under a weak institutional con-

-
nesia, PES schemes that are not 

be counterproductive in their out-
comes. For example, where log-
ging communities do not have 
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at the same time, there is econom-
-

nies to obtain timber,  a standard-
ized PES scheme that ignores local 

serve as a leverage negotiation 

better deals with logging compa-

calls policy prescriptions as “the 

mistake that environmental policy 
makers make when they deem the 

theory as the only possible results 
when collective action issues arise 

implemented in a market-based 
-

natural resource management 
outcomes may well be worse than 
no intervention at all. Furthermore, 
such a scenario may also lead to 

-
-
-

ment mechanisms that work at the 

and result in positive outcomes.
In the same vein, Kosoy et al. 

America that PES schemes may 
serve as an environmental con-

-
tween upstream and downstream 
environmental service users and 
providers (Kosoy et al.; 2007). Other 

-
to (2011), suggest that PES are 

implemented in a “two-stage ap-
proach.” This means that a com-
munity-based environmental man-
agement (CBEM) approach should 

-
tives, and social consensus. Such 

by the typical incentive-based 
mechanisms under which a tradi-

preconditions (cognitive, alterna-

-
cial markets, or contracts that are 
typically discussed. From the poli-

the two-stage approach is timing. 
Robust knowledge and potential 

be incompatible with policy agen-
das. However, at least taking into 
account the communitarian vari-

-
-

PES scheme.
In the two-stage approach, the 

government has several roles. First, 

preconditions hold, that is, guar-
anteeing that property rights are 

collaborates to maintain low trans-
action costs. Third, it develops a le-
gal and institutional context, such 
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environmental practices under po-
tential user-based PES schemes.

preconditions on eventual pro-
gram implementation are uncer-

-

might be a bias against the poor-
est households (those lacking the 
preconditions to participate). Fol-
lowing the Coase Theorem, clear 

pre-condition. However, in many 
developing countries where the 

potential participants are ill-de-

households. Although not properly 

may have important distributional 
consequences. 

Preconditions are important to 

-
-

change and bargaining between 
-

mental service simply cannot take 

developing world countries have 
-

tion at a national scale, it is com-
-

geted to geographical units where 
there are enough potential partic-
ipants that possess with the basic 

5. DISTRIBUTIONAL 
ISSUES OF PAYMENT 
FOR 
ENVIRONMENTAL 
SERVICES 
PROGRAMS

-
looked in the PES literature. This is 

Coase Theorem, it doesn´t mat-

property rights is, as long as it is 

are negligible. The problem with 
relying on the Coase Theorem is 

-
erty rights might be very unequal. 

the involved economic agents 

Coase Theorem has led some au-
thors in the PES literature to argue 

-
-

regarding poverty alleviation and 
environmental service provision 
are to be achieved. These situa-
tions are not uncommon consid-

connection between environmen-
tal sustainability and alleviating 
poverty environment and poverty 
that prevails in many developing 
world contexts

Pascual et al. (2010) go one 
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only is equity advisable under win-
win PES scheme contexts that seek 

poverty alleviation or another dis-
tributional rule as a by-product 
(Pascual et al.; 2010), but also that 

-
ty even when equity is achieved 

-

-
cedural reasons in order to break 
up power imbalance among the 
social groups involved and to ad-
dress path dependence issues and 
bias against poorest households. 
Typically, these programs have a 
high income bias, since the exis-

-
ty rights is associated with higher 
income levels. Hence, there is a 
bias against the poorest amongst 

-
periences have shown that the 

might encourage nonparticipants 
and local governments to speed 

(Sommerville et al.; 2010).
A second key precondition is 

minimum poverty levels thresholds. 
Very poor communities are auto-

-
pation in the program since they 

all the requisites that participation 
-

-
-

does not include a component 
that addresses the lowest income 
households, who happen to live 

-
mental services are provided, con-
servation success at a global scale 
might be hindered.

PES programs should not have only 
a single environmental goal, espe-
cially in developing world contexts 
(Pagiola, 2005). Depending on 
contextual circumstances, a sound 
PES program may also contribute 

preservation. The most popular 

this approach say that, because 
-

marginalized areas, a well-target-
ed PES program may contribute to 
both goals simultaneously: ES sup-
ply and poverty alleviation.

Not everybody agrees with the 
-

tion and/or other side goals in gov-
ernment PES programs (Landell-
Mills et al.; 2002; Kerr, 2002). The 

there are already too many mar-
-

ages surrounding PES schemes in 
developing world contexts. Add-
ing yet another goal component 

more side goals that are added 

will be to manage. Side goals, re-
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according to this view, a sound 
PES program should limit its scope 
to environmental service provision 

equity concerns. In this sense, the 

-

goals to a PES program implies a 

-
vision. Policy-makers and some 
economists are attracted by the 
idea that poverty alleviation can 
be met through environmental 
service provision. The social bene-

goals is enormous. What are the 

targeted population are excluded 

Paretian or Coasian perspective, 
-

al issues into account. As long as 

the program should be considered 

This reasoning implies, however, 

-
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