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a b s t r a c t

Payments for Ecosystem Services programmes represent an important conservation policy worldwide.
Despite their popularity, there is still a shortage of evidence regarding whether or not these schemes
improve quality of life and generate desired behavioural changes. In this paper, we use a dataset from
participants that enrolled in a conservation program on 2007, and from non-participants in the same pro-
gram. Mexican indigenous communities were interviewed to evaluate program impacts on a range of
land use and socio-economic variables between 2007 and 2013. In response to the theory that percep-
tions of ecosystem services mediate changes in behaviour regarding conservation, we seek to test
whether participation in the programme makes it more likely for respondents to identify a higher num-
ber of ecosystem services obtained from the forest. Our results are in line with recent socio-economic
evaluations of these programmes that conclude that, at best, such conservation programmes do not harm
their participants. However, we are also able to provide evidence that participation in the Mexican pro-
gramme increases participants’ perception of the provisioning, regulating and cultural ecosystem services
obtained from the forest. These results add more evidence to the thin literature on the behavioural
dimensions of ecosystem services and the kind of responses of program participants to the conservation
of those services.

� 2017 Published by Elsevier B.V.

1. Introduction

Payments for Environmental Services (PES) have been a popular
incentive-based instrument for encouraging landowners to main-
tain and/or increase the provision of ecosystem services (ES) by
promoting land management behaviour that secures ecosystem
conservation and restoration. Typically, these programmes make
conditional financial transfers to landowners, which are subject
to the fulfilment of conservation and land use goals. These schemes
currently constitute one of the most important incentives-based
conservation policies worldwide (Engel et al., 2008; Jack et al.,
2008; Martin Persson and Alpízar, 2013; Wunder, 2007, 2015).

Evaluating the impact that PES programmes have on forest con-
servation has traditionally required an assessment of deforestation
in the absence of the programme (i.e., the counterfactual scenario)

(Arriagada et al., 2015; Costedoat et al., 2015; Ferraro and Simpson,
2002; Zhang and Pagiola, 2011). However, an increasing number of
PES programmes now explicitly include economic development
objectives in addition to their conservation goals (Muradian
et al., 2010). Despite this new interest in the socio-economic
impacts of these initiatives, the evidence of a causal relationship
between PES programmes and socio-economic outcomes is scarce
(Pattanayak et al., 2010). In 2014, Samii et al. (2014) conducted a
systematic review of socio-economic impact evaluations of PES
programmes and found that only two articles met their inclusion
criteria of ‘‘. . .well-designed experimental or quasi-experimental
studies that use robust methods to construct approximations to
the counterfactual for the areas or individuals subject to a PES pro-
gramme.” (p. 25). One of these articles evaluated a PES programme
in Mozambique (Hegde and Bull, 2011) and found an average
increase of 4% in household consumption using matching methods,
but no impact when considering poor households. The second
article reviewed a PES programme in China (Liu et al., 2010) and
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identified a 14% increase in household income using multiple
regression analysis, but without addressing the potential influence
of confounding factors. In addition, Börner et al. (2017) reviewed
evidence of PES impact on welfare outcomes and found no impact
in Costa Rica (Arriagada et al., 2015) and positive impacts in China
(Caliendo and Kopeinig, 2005)1. For the case of Mexico, Börner et al.
(2017) review two recent articles that look at both welfare and envi-
ronmental outcomes. Alix-Garcia et al. (2015) evaluate the impact of
the PSAH on consumption goods. Using a household survey and a
fixed effects model, they find small positive impacts of the PSAH
on durable goods for those households in private property and no
impacts for those in common property. When analysing poverty at
the locality level however, they do find a reduction in their poverty
index as a result of enrolment in the PSAH. This result coincides with
Sims and Alix-Garcia (2017) who compare the impact of protected
areas versus the PSAH in Mexico. They find that the PSAH causes
an increment in their poverty alleviation index at the locality level.
Notably, both articles find statistically significant impacts of the
PSAH programme either in avoided deforestation (Alix-Garcia
et al., 2015) or forest change (Sims and Alix-Garcia, 2017).

The lack of sizeable socioeconomic impacts raises the question
of why landowners continue to participate in PES programmes.
Arriagada et al. (2015) conclude that a complete understanding
of the socio-economic impacts of PES ‘‘. . .requires looking beyond
simple economic rationales and material outcomes” (p. 13).

Mexico provides an interesting case study for two reasons. First,
the Mexican PES programme, Pagos por Servicios Ambientales e
Hidrológicos (‘‘Payments for Environmental and Hydrological Ser-
vices”, or PSAH), has been in place since 2003 as part of a larger
policy, Pro Árbol (Caro-Borrero et al., 2015), with the objective of
improving hydrological services, avoiding land erosion and sedi-
mentation, diminishing flood risks, and protecting biodiversity by
avoiding deforestation (Bruijnzeel, 2004; Muñoz-Piña et al.,
2008). The PSAH programme now constitutes one of the largest
PES programmes in the world, both in terms of coverage and fund-
ing (Caro-Borrero et al., 2015). Second, over 85% of the beneficia-
ries of the Mexican PSAH programme are communal landowners,
and the programme has prioritised funding for municipalities with
high indigenous populations (Sims et al., 2014).

Indigenous communities are particularly relevant for study
because of their complex relationship with nature (Muller, 2008;
Zander et al., 2013). On one hand, these communities are amongst
the most marginalised social groups in Mexico and present high
rates of financial dependence on forests and other natural habitats.
At the same time, these communities possess a strong cultural and
traditional relationship with nature (Figueroa et al., 2016), which
may lead to forest conservation even in the absence of formal con-
servation programmes. This trade-off between conservation and
economic motivations in indigenous communities and the impacts
of the PSAH programme on the well-being of these communities
are not well understood (Rodríguez-Robayo et al., 2016).

For this investigation, we used a unique dataset of beneficiaries
and non-beneficiaries of the Mexico PSAH programme. Following
similar investigations that have sought to empirically attribute
changes in outcomes to similar programmes (Alix-Garcia et al.,
2012, 2015; Arriagada et al., 2015), we employ matching tech-
niques and difference in differences (DID) estimation to evaluate
the impact of the programme in Mexico on a range of land use
and economic indicators.

Additionally, we integrate Asah et al. (2014)’s conceptualisation
of ES as the primary process driving behavioural changes in favour
of conservation. Understanding ES as the benefits individuals
derive from nature, the psychological theory of motivational func-
tionalism (Katz, 1960) predicts that ES will stimulate changes in
attitudes and behaviours regarding conservation (Asah et al.,
2014). In order for environmental policies to achieve these
changes, these policies must therefore focus on public perceptions
of the functions of ES in PES programme participants’ lives (Asah
et al., 2014).

We seek to assess the impact of the PSAH programme in Mexico
on changing ES perceptions. If the programme succeeds in increas-
ing perceived ES, in addition to motivating future participation in
the programme, acquired knowledge of the forest may motivate
conservation even in the absence of the programme. Indeed, previ-
ous findings indicate that environmental knowledge has an impact
on conservation behaviours. For example, Dolisca et al. (2009)
analyse the determinants of forest evaluation behaviour in Haiti,
and conclude that ‘‘. . .strengthening environmental knowledge in
Haiti is a promising approach to promoting conservation
behaviour” (p.444). Case studies in Switzerland (Frick et al.,
2004) and a forest stewardship education programme for children
in the United States (Broussard et al., 2001) reach similar conclu-
sions. Notably, Agarwal (2009) argues that women’s participation
in forest governance is particularly beneficial because of women’s
unique knowledge of the forest.

The main contribution of this paper is twofold. First, we evalu-
ate the impact of the Mexican PSAH programme on environmental
and economic outcomes specifically among indigenous communi-
ties. Secondly, we investigate whether the PSAH generates changes
in ES perception among its participants. Additionally, with this
investigation, we expand the body of literature providing rigorous
assessments of the socio-economic impacts of PES programmes
(Börner et al., 2017; McKinnon et al., 2016). In this way, we hope
to broaden the range of plausible outcomes identified for PES and
similar programmes, in order to support understanding of the
motivations behind continuous participation in PES schemes and
propose a mechanism for behavioural changes surrounding
conservation.

2. PES conceptual framework and related literature

In this section, we outline the definition of PES (Section 2.1) we
will use throughout the paper, as well as the typical conceptual
framework for conservation programmes (Section 2.2). We also
explain why we might expect the Mexican PES programme to have
an impact on ES.

2.1. PES definition

While PES programmes can operate under multiple structures,
most share certain common elements. In general, PES programmes
are incentive-based policies where an organisation offers an incen-
tive to environmental services providers, conditional upon increas-
ing or maintaining the provision of an environmental service
(Wunder, 2005, 2007). Porras et al. (2013) andWunder (2015) con-
ceptualise PES programmes as policies in which environmental
service providers voluntarily apply to enter the programme and
must meet a series of requirements in order to be entitled to the
incentive.

In the case of the Mexican PSAH, Mexico’s National Forestry
Commission (CONAFOR) is responsible for managing the pro-
gramme and establishing the requirements for participation.
Incentives are cash transfers subject to forest land evaluation to
determine deforestation risk. Beneficiaries agree to avoid land

1 Note that there exist other evaluations that look at the relationship between PES
and socioeconomic outcomes (inter alia (Gross-Camp et al., 2012; Van Hecken and
Bastiaensen, 2010; Pagiola et al., 2005, 2007)), but these reviews have concentrated
on the articles that use quantitative analyses that seek to assess causal effects
attributable to the PES programme being analysed, which is the methodology we
follow in this paper
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