Ecological Economics 70 (2011) 2361–2368

Contents lists available at ScienceDirect

Ecological Economics
j o u r n a l h o m e p a g e : w w w. e l s ev i e r. c o m / l o c a t e / e c o l e c o n

Analysis

Efﬁciency of Payments for Environmental Services: Equity and additionality in a case
study from a Biosphere Reserve in Chiapas, Mexico
Luis Rico García-Amado a,⁎, Manuel Ruiz Pérez a, Felipe Reyes Escutia b,
Sara Barrasa García c, Elsa Contreras Mejía b
a

Department of Ecology, Universidad Autónoma de Madrid, Madrid 28049, Spain
Environmental Education and Sustainability Laboratory, Escuela de Biología, Universidad de Ciencias y Artes de Chiapas, Ediﬁcio 2 de Ciudad Universitaria,
Libramiento Norte Poniente s/n, Colonia Lajas Maciel, Tuxtla Gutiérrez, Chiapas, Mexico
c
Human Geography Studies Centre, Colegio de Michoacán, Cerro de Nahuatzen 85, Fracc. Jardines del Cerro Grande, C.P. 59370, La Piedad, Michoacán, Mexico
b

a r t i c l e

i n f o

Article history:
Received 10 September 2010
Received in revised form 11 July 2011
Accepted 13 July 2011
Available online 20 August 2011
Keywords:
Payments for Environmental Services
Equity
Additionality
Ejido
Mexico

a b s t r a c t
Payments for Environmental Services (PES) have been claimed as a more efﬁcient way of accomplishing
conservation and development goals than other indirect strategies, reaching their optimum when the buyer
pays the opportunity costs of the foregone beneﬁts. Different inefﬁcient situations have been described, like
lack of additionality, where payments are given for practices that would have been adopted anyway. Tradeoffs between efﬁciency and equity of PES have usually emerged as well. In this paper we assess the equity,
additionality and stakeholders' perceptions of a PES scheme in a Mexican community inside a Biosphere
Reserve. We applied structured interviews to all adults, a total of 66 people from 31 households. Our results
show a dual response in equity and additionality, depending on land tenure. PES have an egalitarian effect
within landowners and landless groups, but it broadens the gap between them. Additionality is low for
landowners and high for the landless people in the community, even though the former are the ones with full
decision over the land. Although the scheme does not seem efﬁcient under the classical PES paradigm, it is
perceived as a reward, reinforcing conservation attitudes even though most of the interviewees claim it to be
insufﬁcient.
© 2011 Elsevier B.V. All rights reserved.

1. Introduction
Trying to achieve conservation and development in rural remote
poor areas in developing countries has been one of conservationist's
major concerns (Redford et al., 2008; Sunderland et al., 2008). Among
the new alternative strategies to achieve this goal, measures like
direct Payments for Environmental Services (PES) have gained
support (Chichilnisky and Heal, 1998; Jenkins et al., 2004; Powell
et al., 2005; Wunder, 2005). PES have been claimed as a more efﬁcient
way of reaching conservation and development goals than indirect
strategies like Integrated Conservation and Development Projects
(ICDPs) (Engel et al., 2008; Wunder, 2006).
PES schemes were designed in the framework of the Environmental Services (ES) approach (Daily, 1997; De Groot et al., 2002; MEA,
2005), as a way to create markets to cope with the lack of exchange
value that environmental services had in a market economy (Bayon,
2004; Gómez-Baggethun et al., 2010; Pagiola et al., 2002; Pearce,
1992). The rationale for PES schemes can be based on two comple⁎ Corresponding author at: c. Darwin, 2, Ediﬁcio de Biología, Universidad Autónoma
de Madrid, Madrid 28049, Spain. Tel.: + 34 914978266; fax: + 34 91497800.
E-mail addresses: luis.rico@uam.es (L. Rico), manuel.ruiz@uam.es (M. Ruiz),
felipe.reyes@unicach.mx (F. Reyes), sbarrasa@colmich.edu.mx (S. Barrasa).
0921-8009/$ – see front matter © 2011 Elsevier B.V. All rights reserved.
doi:10.1016/j.ecolecon.2011.07.016

mentary arguments: foregone beneﬁts and proactive conservation
activities (Engel et al., 2008; Wunder, 2005). The ﬁrst one refers to the
income the compensated owners could have obtained by making an
unsustainable use of their territory that would have degraded
environmental services. The latter are payments for actions required
in order to maintain a steady ﬂow of one or more environmental
services. It was expected that paying for environmental services would
encourage rural communities to conserve as they would at least receive
the foregone beneﬁts from the beneﬁciaries of the service. It is therefore
a mechanism to internalise what otherwise would be a market
externality (Pagiola and Platais, 2007).
PES have been deﬁned as a voluntary transaction between at least
one environmental service buyer and at least one environmental
service provider where a well deﬁned the environmental service is
paid only if the provider consistently provides the deﬁned ES over
time (Wunder, 2005). This latter point is referred as conditionality. In
practical terms, PES has unfolded as a broader concept applied to a
variety of situations (Farley and Constanza, 2010; Sommerville et al.,
2010). Hence, Wunder's deﬁnition has been questioned for not
adjusting to the wide range of “real life” existing PES schemes
(Muradian et al., 2010) and because the conditions for the ES
provision are more based on socially constructed ideas than in
scientiﬁc knowledge (Kaimowitz, 2004; Kosoy et al., 2007).
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The efﬁciency of PES has been a much discussed issue (Kemkes et
al., 2010; Pagiola, 2005; Wunder, 2006). A fundamental condition for
PES to be considered efﬁcient is that the buyers — especially if they are
the service users — pay the opportunity cost of the foregone beneﬁts
(but see Gregersen et al. (2010); Karsenty et al. (2010), who dispute
that the opportunity costs reﬂect the full cost of the service), being
otherwise socially inefﬁcient (Engel et al., 2008; Wünscher et al.,
2006). Another of these inefﬁcient situations stands for lack of
additionality, where payments are given for practices that would have
been adopted anyway (Sierra and Russman, 2006). This is considered
economically inefﬁcient, especially where funds for PES are limited
(Engel et al., 2008). The inefﬁciency of this situation has been
questioned because it might have positive aspects on conservation
and development like community's empowerment (Corbera et al.,
2007), institutional reinforcement (Kosoy et al., 2008) or act as a
reward for good environmental practices (Muradian et al., 2010),
strengthening conservation values.
This last point leads to a new debate which argues that PES can
replace other non chrematistic forms of valuing ecosystems (Child,
2009; Martin et al., 2008; McAfee, 1999; Redford and Adams, 2009),
with the risk of “selling conservation out on nature” (McCauley,
2006). Some authors suggest that PES could attract political support
for conservation, but could also result in a commodiﬁcation of a
growing number of environmental services (Gómez-Baggethun et al.,
2010; Kosoy and Corbera, 2010; Ledant, 2008).
Trade-offs between different environmental and social goals are
also likely to emerge in PES schemes (Kosoy et al. 2007). Among them,
a classical efﬁciency versus equity dilemma has been discussed
(Börner et al., 2010; Muradian et al., 2010; Pascual et al., 2010).
Although PES, as a fundamentally conservation tool, were not
designed as a poverty alleviation strategy (Wunder, 2008), it still
has an impact on the poor. The fact that many ES providers live in
remote rural areas makes it difﬁcult to deal with PES without taking
poverty issues into account. Hence equity and efﬁciency are interdependent and “from a conceptual point of view, should not be
tackled in a piecemeal way” (Pascual et al., 2010, pp.1238).
Relationships between PES and poverty are complex. On one hand
PES have been frequently used as a poverty alleviation tool, mainly
when governments stand as service buyers (Kemkes et al., 2010;
Pagiola, 2005; Wunder et al., 2008). But PES have also been
questioned because it might negatively affect the poor by increasing
poverty gaps among those who have access to land and those who
don't (Landell-Mills and Porras, 2002). These arguments have been
largely discussed in the literature concluding that PES have frequently
beneﬁted well-off landowners (Börner et al., 2010; Corbera et al.,
2007; Kaimowitz, 2008; Lee et al., 2007; Zbinden and Lee, 2005), but
still having positive effects on the poor (Grieg-Gran et al., 2005;
Pagiola, 2005; Wunder, 2006) who are mainly handicapped if
property rights are insecure, if there is lack of market information
and access, or if PES programmes encourage less labour-intensive
practices (Landell-Mills and Porras, 2002; Pagiola, 2005). Corbera et
al. (2007) studied the equity in access, decision making and outcomes,
ﬁnding no equity in all three aspects, especially in protected areas. To
avoid these potential shortcomings, pro-poor PES programmes and
measures have been proposed, including secure property rights,
strengthen capacity for market participation, reducing smallholders'
transaction costs and removing inappropriate access restrictions
(Grieg-Gran et al. 2005; Landell-Mills 2002; Leimona and Lee 2008;
van Noordwijk et al. 2007; Pagiola, 2007).
However, there are very few ﬁeld-based detailed studies that
assess equity and additionality of PES and try to relate these issues
with the way they are perceived by local stakeholders (Corbera et al.
2007; Kosoy et al. 2007; Petheram & Campbell 2010; Sommerville et
al. 2010). Even though this type of social analysis has increased in
recent years, further research is needed to fully understand the
political economy behind PES (Petheram and Campbell, 2010).

In this paper we assess the equity, additionality and stakeholders'
perceptions of a PES scheme in a Mexican community inside a
Biosphere Reserve. Mexican PES have been less studied than other
national PES such as that of Costa Rica, offering at the same time the
opportunity to analyze a community oriented PES (a tendency that is
likely to be reinforced with REDD+). We ﬁrst introduce PES in Mexico
and a description of the study area; in Section 3 we present the
methodology; Section 4 contains the results of the three main
components of the study; Section 5 discusses these results and
explores the way forward; the paper closes with the key conclusions
and some recommendations in Section 6.
2. PES in Mexico
Mexico has a very active, forest-focused, PES programme (Corbera
et al., 2009; Muñoz-Piña et al., 2008). In most cases the Federal
Government acts as the buyer (Muñoz-Piña et al., 2008), but there are
some initiatives ﬁnanced by private actors or NGOs (Rosa et al., 2003),
like the community-based Monarch Butterﬂy Conservation Fund
(Honey-Rosés et al., 2009) or the Scolel Té Project in Chiapas, one of
the earliest carbon sequestration international programmes in the
world (Jong et al., 2000). The ﬁrst government initiative, a Payment
for Hydrological Environmental Services (PSAH in Spanish), was
launched as a ﬁve years programme in 2003 by the Comisión Nacional
Forestal (CONAFOR, National Forestry Commission). Biodiversity and
Carbon Sequestration PES programmes (PSA-CABSA) came afterwards. The PSAH programme started with 200 Mill. MX$ (18.35 Mill.
US$ 1) in 2003 (Muñoz-Piña et al., 2008), reaching 1060.8 Mill. MX$
(97.3 Mill. US$) in 2007 (González, 2008). Mexico's PSAH funds
come from a federal water fee yearly approved in Congress (MuñozPiña et al., 2008). This amount has been insufﬁcient to cover all the
applications (Muñoz-Piña et al., 2008), a situation common in most
Mesoamerican countries (Kaimowitz, 2008). The same problem
happened with PSA-CABSA, the carbon sequestration PES (Corbera
et al., 2009).
Hydrological services users are distributed throughout the
country, mainly in the cities, but they do not have a direct link with
the providers or with the source of water. This, along with the fact that
funds depend on Congress approval every year and that there has
been a struggle over the allocation of water fees (Muñoz-Piña et al.,
2008) made the programme unstable. In order to solve this problem,
CONAFOR wanted municipalities to be in charge of PSAH after the ﬁrst
5 years. This should in theory have allowed the development of local
markets where direct users would pay the fees of the water they were
using (González, 2008). However this has seldom been the case (AlixGarcia et al., 2005), forcing CONAFOR to keep funding the programme,
and to look for new sources such as Global Environment Facility (GEF)
and REDD's funds (CONAFOR 2009a).
Land distribution in Mexico favours a wide allocation of payments,
as 52% of the land, and 80% of the forests are held by ejidos (Barnes,
2009). Ejidos were created after the Revolution as a way to give land
to poor peasants. They work as communal lands, although the
Constitution was changed in 1992 to legalize the privatization of
ejidos (Cornelius & Myhre 1998). Ejidos have two types of dwellers:
ejidatarios, owners of their own plots and the common land, and
pobladores, who usually own smaller plots of land, but do not have
rights to the common land and cannot vote in the assembly.
PES in Mexico, as opposed to standard individual programmes, are
given to communities as a whole, who have to voluntarily apply for
them, being afterwards distributed among the members according to
the assembly's agreements. As a consequence, Mexican PES have been
considered pro-poor oriented because most of the payments have
1
We are using the exchange rate of January 2008 (when the interviews started) of 1
US$ = 10.9 MX$. However the exchange rate has changed notably from January 2003
to December 2010.
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been allocated to rural poor communities with a high percentage of
indigenous people (Kaimowitz 2008; Muñoz-Piña et al. 2008; Pascual
et al. 2010) even though Corbera et al. (2007) found no evidence of
strong equity in a case study, showing differences in access, project
development and outcomes among stakeholders. Recent reviews have
also showed that most of the payments seem to have been spent in
places with little deforestation risks (Alix-Garcia et al., 2005;
González, 2008; Muñoz-Piña et al. 2008), thus having a dubious
additionality effect.
Since 2007 the Mexican PES has been incorporated in PROARBOL, a
comprehensive programme including other development strategies
such as reforestation, commercial plantations, certiﬁcation or tourism
(CONAFOR, 2009b). Starting in 2010, shade coffee and palm
plantations are also eligible for receiving PES (CONAFOR, 2010).
Overall, the Mexican scheme meets most of Wunder's deﬁnition, with
some particularities, notably that the National Government is the
main buyer and ejidos act as the most important providers. Moreover,
conditionality has been documented not to be monitored enough
(Honey-Rosés et al., 2009).

2.1. Study area
We chose to study the Ejido Sierra Morena, placed in La Sepultura
Biosphere Reserve (Chiapas, Mexico). The criteria for selecting this
ejido were its early inclusion in PES schemes, its long tradition of
ICDPs projects, and the willingness to receive our group of researchers. Sierra Morena covers 1750 ha with an altitudinal range
between 700 and 1400 masl, the settlement being at 1000 masl. Sierra
Morena was established in 1970 when a group of landless peasants
from nearby lowlands occupied mountainous public land that was
illegally used by a landowner. Early attempts by the new settlers to
introduce traditional ‘milpa’ (beans and corn) systems failed, leading
to a new, environmentally more sustainable approach based on shade
coffee and the extraction of non-timber forest products (NTFP),
notably camedor palm (Chamaedorea spp.). Since the creation of the
Biosphere Reserve in 1995, the ejido has beneﬁtted from conservation
and development projects. Nowadays shade coffee and camedor palm
are the main income generating activities in the ejido but there is also
other NTFP gathering and some farming for self-consumption. The
total population is 130 people corresponding to 31 families.
The ejido as a whole is still formally a common property and
originally worked collectively. After 1980, and by internal decision of
the assembly, the most productive area (340 ha) was allocated
individually, with the rest (1410 ha) remaining still as common
property. This privatization however has not been formally registered.
Currently there are 23 families of ejidatarios and 8 families of
pobladores living in Sierra Morena. Pobladores tend to be members of
the family that did not inherit the ejidatario title but preferred to
remain in the community working small plots of land.
Practically all common land corresponds to natural forests
covering the highest and steepest parts of the ejido, being partly
included in one of the Biosphere Reserve's core zones. Some degree of
NTFP extraction is allowed, but logging and hunting are forbidden.
Shade coffee is grown in individual plots between 1000 and
1200 masl. Formerly wild extracted camedor palm has recently
shifted to small plots plantations under forest canopy. Corn, beans
and some pastureland occupy the lower part of the ejido. Most coffee
and palm producers are organised in three organic coffee and one
palm cooperatives all of them entirely composed of ejido members.
All these activities have been ﬁnancially and/or technically supported,
in a sort of ICDP, mainly by the Comisión Nacional de Áreas Naturales
Protegidas (CONANP, National Commission for Natural Protected
Areas), who has been working in the area since the beginning of the
Reserve in 1995, although CONAFOR offers sporadic collaboration in
these initiatives.
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The ejido joined PSAH in 2004 having renewed the programme for
another 5 years in 2009. Payments are received to compensate for
some restrictions (forest clearing, hunting, poaching and habitat
alteration), obligations (cattle limitation, surveillance patrolling and
holding a workshop on the programme) and recommended activities
(like erosion-control terraces). The initial area covered 762 ha of
mature forest of the ejido. In 2009 it was partially changed and
expanded to 800 ha. According to the deforestation risk map made by
the Mexican Instituto Nacional de Ecología (INE, 2010), 68% of this
initial area stands for ‘very low risk’, 19% is under ‘low risk’ and the
remainder 13% are in a ‘medium risk’ category. The new area has even
less risk, with 93% falling under the ‘very low risk’ category and 7%
under ‘low risk’. These results match with the very low deforestation
risk diagnosed for the ejido by several environmental institutions
(IDESMAC et al., 1999).
3. Methods
General information was obtained from bibliographical sources and
interviews with key informants (ejido's authorities, original members of
the community, guides and representatives of the cooperative groups,
and ofﬁcers from CONANP and CONAFOR). Detailed data about socioeconomic conditions, income and subsistence activities, conservation
status and threats, and opinions about PES was gathered based on a
structured questionnaire administered to all adults (both men and
women) amounting to a total of 66 people from the 31 households. One
ejidatario (who planted coffee, palm and received PES) refused to be
interviewed, resulting in complete data for 30 households. Fieldwork
took place between January and March 2008, coinciding with the end of
the coffee season, and in January 2010.
Net total income was estimated adding cash income and
subsistence production converted to monetary value using shadow
prices at farm gate and subtracting expenses in wages and materials.
Total and cash income analyses tend to give similar results; given that
subsistence activities are marginal (about 12% of total ejido's income),
we present here those based on cash income that are more in line with
the market approach of PES.
Data analysis (descriptive statistics, regression techniques, multivariate analysis, and diverse parametric and non-parametric tests)
was done using SPSS v.17.0. Income inequality was assessed using
Gini coefﬁcients for different components of income, including PES.
4. Results
4.1. PES disbursement and distribution
The 762 ha of forest from Sierra Morena included in the PSAH in
2004 meant a yearly payment of 228,600 MX$ (20,972 US$)
representing 11% of net cash income of the ejido. This amounts to
300 MX$ per hectare (28 US$/ha), which is very low compared to the
6289 MX$/ha (577 US$/ha) net coffee income and 4685 MX$/ha (430
US$/ha) net palm income.
PES allocation inside the community was decided by the assembly.
It was distributed among 28 out of 31 households. The three
households excluded were pobladores. Two of them did not receive
payments because they had recently arrived at the community. The
third had been penalised by the community's assembly for complaining about the little money pobladores were receiving from PES.
PES disbursement was allocated based on tenure rights and
participation in the pre-established activities (patrolling to control
illegal logging and hunting) to which all households receiving PES had
to contribute. The allocation for older ejidatarios (the founders of the
ejido, who had been holding rights since its establishment) was 9000
MX$/year (826 US$/year); that for new ejidatarios 6000 MX$/year
(550 US$/year). Pobladores, who hold no rights to the ejido's common
land, only received the amount corresponding to the surveillance
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4.2. PES and attitudes towards conservation

Table 1
Gini coefﬁcient for different activities.
Income base

Gini coefﬁcient

Total income
Coffee
Palm
PES
PES ejidatarios
PES pobladores

0.38
0.50
0.53
0.36
0.19
0.47

activities, obtaining between 1500 and 2000 MX$/year (138–183 US$/
year). Due to this difference, PES represent a two points percent
increase in the income gap between ejidatarios and pobladores. When
including PES, the share of aggregated cash income of the ejido that
goes to ejidatarios increases from 89% to 90%, whereas that of
pobladores decreases from 11% to 10%.
Table 1 shows the Gini coefﬁcient of net cash income per activity.
The Gini value of 0.38 for net income is relatively high for a small rural
community, but low compared with the Mexican Gini value of 0.48
(UNDP, 2009). Coffee and palm Gini coefﬁcients are signiﬁcantly
higher, indicating strong inequalities in the two main sources of
income, which together represent 70% of net cash income. In contrast,
a PES Gini of 0.36 indicates a more evenly distributed source of
income. PES stand for an extra income received by most of the
households, thus acting as a modest correcting factor of the
community's differences. PES Gini coefﬁcient for ejidatarios has a
fairly low value of 0.19, pointing at a very egalitarian distribution
among this group. By contrast, PES Gini coefﬁcient for pobladores goes
up to 0.47 indicating the split of this group between those who receive
PES and those who do not.
Because of the general distribution of PES among most households
in the ejido, this source of income tends to have a differentiated
impact among farmers grouped by net cash income terciles, as
showed in Fig. 1A. PES are relatively more important for the lowest
income tercile in the 23 households that compose the group of
ejidatarios (Fig. 1B), whereas for the eight pobladores households the
trend is reversed, with PES being relatively more important for the
middle income category (there are no pobladores belonging to the
high income tercile) as seen in Fig. 1C.
The comparison of income inequalities with and without PES
appears in Table 2. The inclusion of PES represents a reduction of Gini
coefﬁcients in all cases, being particularly relevant in the ejidatarios
group of households. This is consistent with the above ﬁndings related
to the lower Gini coefﬁcient of PES and to their more egalitarian
distribution among ejidatarios.

All respondents without exception agree that the PES programme
is good for the ejido and consider that it beneﬁts conservation goals
(mostly meaning avoiding deforestation, but also ﬁre prevention and
not using pesticides). Although the return to effort of this payment is
considerably higher than for other activities, 87% of people thought
the amount was insufﬁcient to compensate their expectations. The
rest considered it to be a fair amount, while no one said they were
getting too much money. The reasons justifying PES were differently
perceived (p b 0.10) between ejidatarios, who thought it should be
linked to holding forest land rights, and pobladores, who thought it
should be related to proactive conservation activities (χ 2 p = 0.099).
The interviewees were asked if conservation initiatives to
maintain forests would continue in the absence of PES. Sixty four
percent of respondents answered positively. Women signiﬁcantly
tended to give more negative answers than men (χ 2 p = 0.054).
Likewise, pobladores responded more negatively than ejidatarios (χ 2
p = 0.041). Table 3 crosses the answers by gender and land tenure
rights. In this case, the group of male ejidatarios stands as giving
signiﬁcantly more positive answers than the rest (χ 2 p = 0.044).
The same question was analysed in relation to other continuous or
ordinal variables (age, time of residence, years of schooling, number of
training courses, family income and % of PES on family income). For
the whole sample only formal education was statistically signiﬁcant
(Mann–Whitney p = 0.043), with lower education being associated
with positive answers.
No statistically signiﬁcant differences were found in relation to this
question within the group of women, whereas men showed
differences for age (Mann–Whitney p = 0.061), number of years of
residence (Mann–Whitney p = 0.079) and formal education (Mann–
Whitney p = 0.063); older males who had been living long time in the
ejido and who had low formal education tended to consider that
forests would be maintained in the absence of PES. Likewise, no
statistically signiﬁcant differences were found within the group of
pobladores or ejidatarios.
Fig. 2 represents the Factorial Correspondence Analysis of the
matrix that combines respondents' features with their reasons for
supporting or not supporting conservation measures in the absence of
PES. The ﬁrst axis, that absorbs 23% of variance, splits positive from
negative answers. Conservation without PES relates to a higher
environmental awareness and the appreciation of ecosystem services
that tend to occur in older male ejidatarios with higher income.
Conversely, requesting PES in order to conserve relates to lack of
money and a perceived shortage of land to expand activities, as well as
for more impacting forest related activities like hunting.

Fig. 1. Percentage of PES in Cash Net Family Income among Cash Net Family Income percentile groups.
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interest for conservation, an opinion signiﬁcantly supported by
ejidatarios. Prestige was the second reason for maintaining conservation strategies. The community has obtained awards, has been set
as an example for other communities and has received visitors from
abroad, which has raised a feeling of pride among dwellers, turning
conservation into the hallmark of the place. Pobladores signiﬁcantly
alluded to the fact that conservation can be a source of income, a
reason that appears in third position in the list.

Table 2
Intra-group effects of PES on Gini coefﬁcient.
Population

Gini coefﬁcient
without PES

All
0.40
Ejidatarios 0.35
Pobladores 0.25

Gini coefﬁcient
with PES

Difference in Gini
coefﬁcient (%)

0.38
0.31
0.23

− 6.4
− 10.8
− 5.7

5. Discussion

Table 3
Cross-custom table for answers about conservation without PES.
Conservation without
PES

Sex

Male

Land tenure rights

Women

Land tenure rights

Ejidatario
Poblador
Ejidatario
Poblador
Total

2365

Yes

No

Total

21
5
12
3
41

4
5
9
5
23

25
10
21
8
64

The last group of questions refers to the appreciation of living
conditions and plans for the future. Results were analyzed using the
percentage of the answers given (after categorization) and looking for
signiﬁcant differences between the two tenure categories of ejidatarios and pobladores (see Table 4). Ninety four percent of interviewees
indicated that they planned to stay in the community, and all of them
replied that they will keep conserving. The existence of good climate
conditions (regulating service) is the most valued aspect of the place,
followed by the good conservation status (cultural service that
appeals at the beauty of the landscape).
The main reason for staying in the community was land property, an
answer given by a signiﬁcantly high number of ejidatarios. The second
reason refers to the environmental quality of the area, helping to explain
why conservation issues are successful, given that the exceptional
environmental conditions are hard to ﬁnd in other places in the region.
The main stated reason for maintaining conservation practices
referred to increased environmental awareness and the effect of the
educational process (including training courses) that had raised

Although PES represent a relatively small contribution to the ejido's
economy, their disbursement among most members of the community
leads to a slight reduction in income disparities of Sierra Morena
dwellers as a whole. The same results are observed within the two main
land tenure categories of ejidatarios and pobladores. The fact that part of
the payments are given for active conservation work offers the
opportunity to pobladores to receive money even though they do not
hold land rights on the common forests. However, the amount is not
high enough to mitigate the differences in payments due to land tenure
rights. Rather, the higher payment received by ejidatarios slightly
broadens the differences between the two groups. PES in Sierra Morena
therefore show an ambiguous effect with regards to the equity
considerations of Landell-Mills and Porras (2002) and their concern
with a possible risk of widening the poverty gap.
Equity and fairness in access and decision making of PES are
determined by the institutional structure of the ejido that gives all
decision power to those holding full land rights. Based on Pascual et al.
(2010) fairness criteria classiﬁcation for PES, Sierra Morena follows a
dual system with a status quo approach between ejidatarios and
pobladores, and an egalitarian approach within each of these two
groups. Consequently the income gap is not signiﬁcantly reduced for
the poorest of the poor, who tend to be excluded from decision
making, a situation common to other places in Mexico (Corbera et al.,
2009; Muñoz-Piña et al., 2008).
Our results conﬁrm that land tenure is a crucial aspect for PES to
have impact on the poor (Grieg-Gran et al., 2005; Landell-Mills, 2002;
Pagiola et al., 2005). In its absence, PES might widen the gap within
communities and become the origin of conﬂicts, as shown by the case

Fig. 2. Correspondence Factorial Analysis for the reasons of supporting or not supporting conservation in the absence of PES related to some characteristics of the interviewees.
Circles: Answers about conservation without PES; Diamonds: Personal features; Squares: Income characteristics; Triangles: Educational characteristics.
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Table 4
Perceptions of environmental quality and future plans.

Most valued aspects
Climate (regulating service)
Conservation status (culture service)
Way of life
Other ecosystem services (fresh water, harvesting,
provisioning services)
Job opportunities

%a

χ2b

57.4
37.7
21.3
16.4

–
–
–
–

16.4

Reasons to stay in Sierra Morena
Tenure rights
Environmental quality
Adaptation
Tranquility

45.0
41.7
28.3
16.4

Ejidatario (p = 0.069)
–
–
–

Reasons to keep conservation
Conscience and education
Prestige
Source of job and income
Ecosystem services provided
Health

59.1
15.9
13.6
11.4
4.5

Ejidatario (p = 0.072)
–
Poblador (p = 0.053)
–
–

a
b

Frequency of a given answer.
Signiﬁcant differences (χ2) between ejidatarios and pobladores.

of a poblador penalised for complaining about PES distribution.
Similar social conﬂicts have been reported in other cases (Corbera et
al., 2007). Thus, PES cannot be separated from the land problem.
Since payments are received by the ejido as a whole, there is a
possibility that they get distributed equally among all the families. But
communities are not homogeneous and the fact that ejidatarios (who
have the ﬁnal decision) think that PES should be linked to holding
forest land rights rules out that possibility in practice. However, even
if pobladores receive less than ejidatarios, community-based payments still may offer an opportunity for the landless to become part of
a PES programme, being potentially more effective than individual
PES schemes for reaching the poor. For this reason the expansion of
community rights has been proposed as a precondition for implementing a PES programme (Rosa et al., 2003).
The view that conservation activities can be sustained in the absence
of PES is predominant among old male ejidatarios. This seemingly
higher environmental awareness could be linked to their ﬁght for the
land and their guarantees of continuity in it (Soule et al., 2000), along
with the higher number of training courses they have received. For them
PES are more like an award for owning well conserved land (van
Noordwijk et al., 2004). Pobladores, being economically disadvantaged
and with no access to the common land, require more economic
incentives and tend to think that conservation cannot be accomplished
without PES. Their request of compensation for restrictions imposed in
order to preserve environmental services is closer to the original PES
idea (Wunder, 2005). This depicts differentiated additionality within
the same community — low for ejidatarios and high for pobladores.
Since ejidatarios own the mature forests under PES, we conclude that
Sierra Morena has received the payments even though it did not have
much risk of deforestation, a situation conﬁrmed by previous
community assessments. Muñoz-Piña et al. (2008) claim this situation
to be common in Mexico.
Although PES income has a higher return to effort than other
activities, most of the respondents think that the money they receive
is insufﬁcient, an expected result that has been conﬁrmed in other
places (Grieg-Gran et al., 2005; Kosoy et al., 2007). This may reﬂect
the inclusion of the opportunity costs of the foregone beneﬁts of
agricultural expansion into their estimation, as the PES income per
hectare is notably lower than those obtained for coffee or palm, a
situation also perceived in other studies (Corbera et al., 2007; Kosoy et
al., 2007). Still, agricultural expansion does not seem very realistic as
there is little labour force available, extra land is remote and steep and

it would violate existing Biosphere Reserve's management plans. This
suggests that other factors further from the opportunity costs,
including a possible response bias, 2 may be inﬂuencing the estimation
of a fair PES by producers.
Sierra Morena's population has therefore a dual response
regarding additionality. On one hand most of the people think that
monetary incentives are not necessary for conservation. On the other
hand people believe the payments are insufﬁcient. This contradiction
illustrates the difﬁculty of trying to set an exchange value (payments)
for something that only had a use value (environmental services
provided by Sierra Morena's forest) (Gómez-Baggethun et al., 2010;
Heal, 2000) and the problems attached to the opportunity cost
approach for establishing it (Gregersen et al., 2010). It also supports
the idea that people may join PES for non economic reasons, like the
prestige or empowerment mentioned before, or because it does not
mean a main source of income but “a small incentive, which does not
entail changing the household productive structure signiﬁcantly”
(Corbera et al., 2007, pp.377).
At the same time, as shown in Table 4, there is quite a strong
consensus between ejidatarios and pobladores on the most appreciated aspects of the community, mostly related to the quality of the
environmental services, precisely those that are more difﬁcult to
integrate into the three necessary steps of commodiﬁcation required
by a PES scheme 3 (Kosoy and Corbera, 2010). Environmental quality,
as it makes life more comfortable and enjoyable is in itself a reason to
conserve. And the fact that the main income sources come from the
organic market reinforces a very positive reception of environmental
issues. In this sense, ICDPs seem to have cleared the way for PES in
Sierra Morena, facilitating their adoption but also reducing their
additionality. In fact, some PES-related pro-poor measures like access
to market or securing land tenure (Grieg-Gran et al. 2005; LandellMills 2002; Leimona and Lee 2008; van Noordwijk et al. 2007) could
also be considered classical ICDP interventions.
Overall, Sierra Morena's PES scheme resembles other low
additionality, low commodiﬁcation, indirect schemes that have been
considered inefﬁcient. However, these schemes have been defended
in the alternative conceptual framework for PES proposed by
Muradian et al. (2010) because they can still have social and
ecological beneﬁts, or in van Noordwijk et al. (2004) proposal for
PES functioning as an award to recognize conservation made by the
poor, thus reinforcing equity and intrinsic conservation. As Rosa et al.
(2003, pp. 63) propose: “the challenge is ﬁnding other compensation
mechanisms that recognize and reward ecosystem management
practices that guarantee environmental services of interest to outside
‘consumers’”. Our results indicate that land tenure, environmental
education and prestige seem to strengthen this causality, as it has
been the case in other places (Attum et al., 2008; Erdmann, 2006).
It can be argued that these three conditions do not converge in
many places where the rural poor live. Still, heading towards them can
be a positive step in integrating conservation and development; as
Sandker (2010, pp. x) suggests, “PES can reinforce landscape decisions
resulting in a ‘conservation scenario’ only when this is already
supported by intrinsic motivation spawned by non-cash beneﬁts”.
Thus it could be more effective to make PES-ICDP hybrids (Wunder,
2006), that can ensure land tenure but also seek opportunities for
people that do not own the land and, above of all, can become selfsufﬁcient in the long term without depending on international
funding. There are some examples of these alliances, but they have
not been successfully sustained (Corbera et al., 2007). CONAFOR's
2
Response bias is always possible in this type of questions. We have tried to
minimize it through cross-checking of information during the numerous informal
discussions we held throughout the six months of stay in the community.
3
“First, it involves narrowing down an ecological function to the level of an
ecosystem service (…). Second, it assigns a single exchange-value to this service and,
third, it links ‘providers’ and ‘consumers’ of these services in market or market-like
exchanges” (Kosoy and Corbera, 2010, pp. 1229).
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new PROARBOL programme points out in this direction. After the ﬁrst
ﬁve years evaluation of PSAH, there has been a reconsideration of PES,
which are now included inside all the activities (mostly production
support programmes) offered by PROARBOL and linked to a Best
Practice Management programme (programa de Mejores Prácticas de
Manejo, PMPM) (CONAFOR 2010). Lastly it is worth stressing the need
to overcome municipalities' reluctance to participate in PES in order to
make locally-implemented schemes that can foster self-sufﬁciency,
especially in cases like this where upstream and downstream actors
are well deﬁned and form part of the same watershed.
6. Conclusions
This case study illustrates some of the controversies around
community-oriented PES in Mexico. The programme enjoys a broad
acceptance among stakeholders, with applications going well above
current funding resources. Mexican PES have usually been considered a
pro-poor scheme. Our results show a dual response in equity. PES have
an egalitarian effect within landowners and landless groups, but it
broadens the gap between them. This highlights the difﬁculty to work
with poverty issues where there is not an equal distribution of land, even
though communities such as Mexican ejidos offer more opportunities for
the poorest. There is also a dual response regarding additionality, being
low for landowners and high for the landless people in the community.
As the former hold full decision rights, the programme has little
additionality. Thus, crossing equity with environmental concerns can
lead to opposing and yet legitimate claims by different stakeholders.
Small percentage contribution of PES to family income favours
conservation without direct payments, especially when the main
economic activities require a certain degree of conservation, like
shade coffee and palm in the case of Sierra Morena. Thus certiﬁed
organic markets along with land tenure, ecosystem beneﬁts awareness and prestige can also be keystones for making the rural poor
escape out of poverty while safeguarding their ecosystem and
reinforcing intrinsic value-based conservation.
PES are quite recent and there is a risk that monetary approaches
gain grounds against others, and could ﬁnally replace them (Bowles
2008; Deci et al. 1999). In Sierra Morena, it remains unclear whether
PES can strengthen or work against intrinsic values. This is important
in order to tackle possible future problems like a probable shortage of
funds for PES. For the time being, a lack of funds does not appear to be
a major threat for the environment in Sierra Morena, especially
among old ejidatarios, as the functional and ethical values of the forest
surpass the chrematistic ones. Thus, introducing a reward could be a
new and effective way of reinforcing existing values. The challenge is
to ﬁnd mechanisms that reinforce synergies between intrinsic values
and monetary incentives (Farley and Constanza, 2010). We should
pay attention and continue researching to detect early signals that the
former are eroded by the latter.
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