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Abstract

Mexico is a country whose complex environmental heterogeneity and geological history has
allowed it to host outstanding levels of biodiversity. Despite being classified as an upper-middle
income country and one of the most advanced of the new globalizers, almost 50% of Mexico’s
112 million people live below the poverty line. It is also under threat from all the mayor global
environmental issues, particularly deforestation and water scarcity. A conservation instrument
that aims to find win-win solutions for environmental and human well-being problems, such as
payments for ecosystem services, seems too good to be true for Mexico’s situation. And it is.
Contrary to other publications, this study did not find that Mexico’s PES programme has
targeted poverty alleviation at the expense of its original conservation goals, but rather that
neither objective has been adequately fulfilled. The most important and threatened biodiversity
areas are not sufficiently protected by either the protected area network or existing PSA-enrolled
lands, and the majority of them are not eligible to participate in the PSA programme. For the
year 2010, most PSA-enrolled lands were located in municipalities with a Medium Human
Development Index, and areas with Very Low HDI were only marginally represented despite
being the most extensive in forested lands. Implementing the PSA programme in areas with
extreme biological importance and threat would have achieved protection of the same area (4.3
million hectares), but at a fraction of the cost (18.5%). Key informants perceive that compliance
with compulsory conservation activities is low, but they describe positive socio-environmental
changes resulting from participation in the PSA scheme as well as a moderate overall
effectiveness. It is urgent ensure the protection of important and threatened sites either by
expanding the PSA-eligible areas or by implementing additional conservation mechanisms.
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1 INTRODUCTION
All human societies depend on the availability and quality of natural resources (MEA, 2005), a
relationship which is exacerbated in poor, local economies at a global level (Vedeld, et al., 2004).
Real trade-offs exist between poverty reduction and environmental protection, between local and
global benefits, and between the welfare of present and future generations (Muñoz-Piña, et al.,
2008; McShane, et al., 2011). In an effort to reconcile these trade-offs, both development and
conservation measures increasingly aim to make it economically feasible for local communities to
maintain the function and integrity of ecosystems (Emerton, 2000; Barret & Lee, 2005; Wunder,
2001; Scherr, 2000; McShane, et al., 2011). The environmental agenda has become a priority for
most governments, as they commit to minimize and revert negative environmental effects
through conservation and restoration of natural systems (CBD, 2010; Dulal, Foa, & Knowles,
2011).
Poverty alleviation is another agenda that increasingly concerns international policy makers.
Poverty is defined as a pronounced deprivation of well-being related to lack of income or
consumption, low education and health levels, high vulnerability and exposure to risk, and
powerlessness (World Bank, 2001). The spatial coincidence between extensive forest areas and
poor people has been widely documented (Wunder, 2001; Sunderlin, et al., 2005), as well as the
connection between unsustainable management of forest resources can result in negative
environmental impacts (Duraiappah, 1998; Sunderlin, et al., 2005; Deininger & Minten, 1999).
Numerous authors have focused on designing successful and enduring institutions for natural
resource management (Corbera, González Soberanis, & Brown, 2009; Young & Gunningham,
1997; Tucker & Ostrom, 2005). Since 1872, land has been placed under formal protection for a
number of reasons (like protecting beautiful scenery or good hunting grounds) but not through
systematic conservation planning (Margules & Pressey, 2000; Game, Kareiva, & Possingham,
2013). As a result, protected areas (PAs) today cover more than 12% of the terrestrial realm, but
many of them fail to protect key environmental components such as biodiversity and are under
great pressure from human activities (Game, Kareiva, & Possingham, 2013; Brooks, et al., 2004;
Porter-Bolland, et al, 2012). In light of this generalized failure, and under pressure from the
Convention on Biological Diversity’s 2020 targets (mainly Aichi Target 11), a combination of
new and existing instruments and incentives must be applied complementarily to ensure the
conservation of ecosystems and their services (Young & Gunningham, 1997; CBD, 2010).
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The economics aspect of conservation relies heavily in the existence and implementation of
incentives (Heal, 2000). Such measures are necessary to ensure that nature conservation makes
economic sense to community members (Emerton, 2000; CONAFOR, 2013). Initiatives based
on economic compensation, termed payments for ecosystem services (PES) have been
developed with an aim to quantify environmental services and as part of an effort to include
them in existing markets (CONAFOR, 2013; Shapiro-Garza, 2013; Rico García-Amado, et al.,
2011) and to modify natural resource users’ behaviour around ecosystem management (Corbera
& Brown, 2008). It has been argued that if all the services that ecosystems provide can be
economically valued, this perspective makes economic reasoning prevail over more traditional
arguments for nature conservation based on existence and non-use values (Liverman, 2004;
McCaulay, 2006; Corbera, González Soberanis, & Brown, 2009).
PES is an innovative scheme for creating mechanisms in which the consumers of certain
ecosystem services pay the owners of the lands in which said services are generated (Jack,
Kousky, & Sims, 2008; Fisher, Turner, & Morling, 2009). It is based on two complementary
arguments: recognizing the effort made by landowners who face economic losses when enrolling
in conservation programmes (CONAFOR, 2013; Muñoz-Piña, et al., 2008) and the realization of
proactive conservation activities (Rico García-Amado, et al., 2011). PES programmes have a
variety of goals, such as conserving resources and ecosystems, controlling pollution, generating
environmental amenities (Bulte, et al., 2008) and inducing “avoided deforestation” by providing
income opportunities for forested land (Alix-Garcia, Shapiro, & Sims, 2012). They are a globally
important tool for incentive-based conservation and are likely to increase in response to
international agreements to reduce carbon emissions from deforestation (Wunder, Engel, &
Pagiola, 2008; Wunder, 2007). They have been introduced particularly in developing countries:
Costa Rica was one the earliest examples, and was followed by a proliferation of pilot
programmes throughout Latin America and Asia (Alix-Garcia, Shapiro, & Sims, 2012).
Mexico is the fourth country in the world with the greatest levels of biodiversity (CI, 1998) and
possesses all known ecosystem types except for tundra and arctic environments (Balvanera &
Cotler, 2009). Water shortage and deforestation are two of the main environmental challenges
affecting Mexico (Balvanera & Cotler, 2009): two thirds of its aquifers are classified as
overexploited and forests are disappearing at a rate of 1.3% each year, mainly due to land use
change towards agriculture and livestock (Muñoz-Piña, et al., 2008). This has placed Mexico
amongst the countries with higher loss of forest cover (Balvanera & Cotler, 2009). Around 80%
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of the national territory is common-property land, and 86.3% of this land is located in regions of
either high or very high social marginalization indexes (Alix-Garcia, Shapiro, & Sims, 2012;
Corbera, González Soberanis, & Brown, 2009). Mexico faces a dilemma in the many areas where
forest owners are poor: strict conservation can stop land use change and reduce deforestation,
but it would eliminate income-generating opportunities (Muñoz-Piña, et al., 2008; Sunderlin, et
al., 2005).
Mexico’s National PES scheme (Pago por Servicios Ambientales, henceforth referred to as PSA)
started in 2003 for sites with high hydrological (Payments for Hydrological Services, PSAH) or
biodiversity (Payments for Biodiversity and Carbon Capture Services, PSAB) importance. It was
designed with the objective of contributing to better livelihoods of landowners within forest
ecosystems through the creation of incentives for conservation and sustainable management of
forests (CONAFOR, 2006). The PSA programme is managed and promoted by Mexico’s
National Forestry Commission (CONAFOR). It consists of five-year renewable contracts
subject to annual monitoring, and only those lands located in CONAFOR’s eligible areas map
can enrol. In order to secure payments, landowners agree to carry out a series of conservation
activities that may include active surveillance, fence establishment and maintenance, invasive
species extraction, amongst others (DOF, 2013). A total of 4.27 million hectares had been
enrolled into the PSA scheme by year 2013 (CONAFOR, 2014), benefiting a total of 7,350
common- or private-property lands and representing an investment of $8,586 million Mexican
pesos (MXN) [1£ = 21.8 MXN, 22 August 2014].
Several authors consider that it is urgent to evaluate the effectiveness of PES programmes in
incentivizing conservation and contributing to poverty alleviation (Ferraro, 2011; Sunderlin, et
al., 2005; Pattanayak, Wunder, & Ferraro, 2010; Wunder, 2006). The Mexican national PSA
programme has been relatively under-studied compared to other countries (Rico García-Amado,
et al., 2011) considering its scale and the degree to which it has been upheld as a model for
national-level PES initiatives by international policy makers (Shapiro-Garza, 2013). A number of
articles have been published mainly on the PSAH modality, examining its design and
implementation and analysing its potential impacts (Muñoz-Piña, et al., 2008; Shapiro, 2010;
Alix-Garcia, et al., 2012; Honey-Roses, Baylis, & Ramirez, 2011) but rigorous empirical evidence
about the environmental effectiveness of these programmes is still limited (Pattanayak, Wunder,
& Ferraro, 2010; Ferraro, 2011).
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The study presented here examines the trade-offs between conservation and poverty alleviation
in Mexico’s PSA programme. It contributes towards improving our understanding of the present
and future distribution of threats to help focus limited conservation resources on the most
vulnerable regions. In particular, this thesis will contribute to determining whether the PSA
programme’s increased targeting of highly marginalized communities has made it into just
another pro-poor financial programme at the expense of its initial conservation goals. Finally, it
broadly analyses the level of compliance with conservation activities and the overall effectiveness
of the PSA programme on the ground. Potential users of this thesis include the Mexican
governmental agencies: CONAFOR, the Mexican Commission for the Knowledge and Use of
Biodiversity (CONABIO) and the National Commission of Natural Protected Areas
(CONANP), or non-governmental organizations in Mexico such as PRONATURA.
The aim of this thesis is to assess the effectiveness of Mexico’s national payments for ecosystem
services scheme in fulfilling its dual conservation and poverty alleviation objectives. To do so,
the following five objectives were established:
1) Perform a gap analysis comparing the location of existing PSA-enrolled lands to areas
previously recognized for their environmental importance
2) Identify priority regions for Mexico that should be targeted for environmental conservation
and poverty alleviation
3) Estimate the cost of protecting the identified priority areas within the context of the real
investment that the PSA programme has represented
4) Conduct a preliminary assessment, using regional protected area managers’ expert
knowledge, to learn about their perception of the impact and effectiveness of the PSA
programme within protected areas
5) Assess the effectiveness of the current eligible areas map and make recommendations to
improve targeting of the most important areas.
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2 BACKGROUND

2.1

Conservation and development trade-offs

Given the spatial overlap between poverty and biodiversity (Sunderlin, et al., 2005; Wunder,
2001), management responses have been increasingly focused on enhancing the well-being of
local people while simultaneously conserving the environment (McShane, et al., 2011;
Pattanayak, Wunder, & Ferraro, 2010; Scherr, 2000; Wunder, 2006). A growing amount of
funding has been directed towards producing win-win outcomes because this dual-objective
nature makes projects more appealing to donors and governments (McShane, et al., 2011). This
has led to a movement away from protected areas and towards creating mixed-management
systems for the maintenance of ecosystem services as strategies to conserve natural resources
and address livelihood problems (Alix-Garcia, et al., 2005; McShane, et al., 2011; Salafsky, 2011;
Young & Gunningham, 1997; Pierce, et al., 2005). However, it is generally acknowledged that
such win-win scenarios are extremely difficult to achieve.
A recent analysis of World Bank projects with win-win objectives found that only 16% made
major progress on both objectives (Tallis, et al., 2008). As illustrated by Salafsky (2011), strict
conservation requires effectively minimizing human use and impact on natural systems, but it
also requires support from resource users. Having an integrated mix of conservation and
development goals is attractive in theory, but can be ineffective in practice. Every action taken
towards one goal can ultimately take you farther from the other, and the result is a middle
ground in which neither objective is achieved. It is therefore preferable (under some
circumstances) to use development as a means to achieve conservation ends, or to link
conservation ends to broader development goals.

2.1.1

Payments for ecosystem services

Although the existence of ecosystems is independent to that of societies, human beings depend
intimately on the services provided by ecosystems (MEA, 2005). The concept of ecosystem
services (ES) refers to those conditions through which ecosystems sustain and satisfy human
livelihoods (Daily, 1997). There is an almost endless list of ES, but some of the main ones
include: air and water purification, drought and flood mitigation, soil formation, nutrient cycling
and climate stabilization (Balvanera & Cotler, 2009).
5
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The ES derived from forests can benefit local people directly through consumption (MEA,
2005) or indirectly through markets and payment schemes (Sunderlin, et al., 2005). The
complexity and multifunctionality of ecosystems must be considered when managing them to
ensure the provision of ES (Muñoz-Piña, et al., 2008). In recent decades, payments for
ecosystem services (PES) has emerged as a policy that attempts to reconcile the private and
public services through environmental decisions (Heal, 2000). The PES approach is based on the
theoretical proposition of paying individuals or communities to carry out activities that conserve
or enhance desired ES levels (Muñoz-Piña, et al., 2008). Formally, a PSA scheme is a voluntary
and conditional contract between at least one “seller” and one “buyer” over a well-defined
ecosystem service or a land use that presumably produces said service (Wunder, 2005).

2.1.2

The spatial problem

Conservation is inherently a spatial process, and planning should incorporate both
socioeconomic and biological heterogeneity in order to reduce costs and maximise benefits
(Naidoo, et al., 2006; Ando, et al., 1998). It is currently accepted that strict protection is not
enough to secure the persistence of ecosystem services, and that conservation must be integrated
into land-management policies (Pierce, et al., 2005). Systematic conservation planning refers to
the allocation of areas with conservation goals (Margules & Pressey, 2000; Rondinini, et al.,
2006). In order for conservation planning to be systematic it must be based on explicit goals,
apply criteria for implementing conservation action on the ground and adopt mechanisms for
maintaining environmental conditions both in protected areas and in “off-reserve” management
areas (Margules & Pressey, 2000). It is also necessary to know how much biodiversity is currently
protected and where to focus future conservation efforts in order to efficiently spend
conservation funds (Brooks, et al., 2004; Naidoo, et al., 2006).
A first step towards priority setting for land management purposes is to identify locations which
are insufficiently protected and that can be addressed through new reserve designation or
changes in management practices (Scott, et al., 1993). This is achieved through a gap analysis,
which is the identification of ecological features that are disproportionately scarce in a
management unit, relative to their representation in a larger region (Perrera, Euler, & Thompson,
2000). A gap analysis normally uses a combination of proxies (vegetation types; see Section 2.1.3
below), taxa distribution and species richness as indicators of biodiversity (Scott, et al., 1993).
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2.1.3

Proxies for ecosystem services

In general, the methods used to study the distribution of ecosystem services can be divided into
those that are based on primary data from the study region, and those that are not. The latter are
referred to as proxies or surrogates, and they are usually based on land-cover types (Eigenbrod,
et al., 2010). Choosing a surrogate for biodiversity is a subjective decision that must be made for
every conservation planning process (Rondinini, et al., 2006). It is important to consider the
uncertainty associated to using biodiversity surrogates or partial measures of biodiversity: higher
levels in the biological hierarchy such as communities, habitats and ecosystems lack biological
precision, but they can act as surrogates for a greater number of ecological processes, and useful
information is more widely and consistently available (Margules & Pressey, 2000). Numerous
PES schemes in both developed and developing countries have matched payments to the
delivery of ecosystem services proxies (e.g., reforested area, rates of tree survival, areas under
management) rather than ecosystem services themselves (Corbera, González Soberanis, &
Brown, 2009).

2.2

Mexico: environmental and poverty context

Mexico is the fourth country in the world with the greatest levels of biodiversity (CI, 1998) and it
is internationally recognised as having some of the most important ecoregions in terms of
biodiversity and risk of transformation (Brooks, et al., 2006; CONABIO, et al., 2007). Its unique
environmental conditions and biodiversity are under growing threat from population growth,
resource exploitation, habitat destruction, invasive species, contamination, desertification,
drought and climate change in general (CONAFOR, 2013). Mexico is amongst the most
deforested countries in the world (Balvanera & Cotler, 2009): between 1993 and 2007, 6.18
million hectares of forested lands disappeared, while agricultural lands increased by 5.41 million
ha (CONAFOR, 2013). In some regions, forest recovery is happening as a result of outmigration to urban centres and abroad, especially in highland areas (Corbera, González
Soberanis, & Brown, 2009).
Approximately 45.5% of Mexicans (53.3 million people) live below the poverty line, with 9.8%
classified as extremely poor (CONEVAL, 2012). Forests in Mexico are home to 11.04 million
people, most of them located in areas with some potential for productive forestry activities. 37%
of these people lack access to health services, and 12% are analphabetic (CONAFOR, 2013). As
7
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a truly neoliberalized open market, and one of the most advanced of the ‘‘new globalizers’’
(Shapiro-Garza, 2013), Mexico must apply public policy and social action instruments to mitigate
environmental and social threats and conserve and increase the provision of environmental
services (CONAFOR, 2013).
Mexico’s Forest Zoning was published in 2011 and has three categories: productive areas (119
million hectares), restoration areas (14.7 million ha) and Conservation and Restricted Use (38.7
million ha). The latter consist of protected areas, sites above 3,000 m.a.s.l., sloped lands of over
45 degrees, mangroves, temperate cloud forest, gallery vegetation and perennial high forests
(CONAFOR, 2013). Mexico’s national territory contains 51 natural vegetation types, and 96
ecoregions can be identified from their associations and geographical distribution (CONABIO,
et al., 2007)
There are a total of 176 natural protected areas in Mexico covering 12% of the national territory.
However, most of them were established due to their landscape beauty and in an opportunistic
or isolated manner (Alcérreca-Aguirre, et al., 1988). As a result, the protected area network is
insufficient for conserving a representative and viable portion of biodiversity (CONABIO, et al.,
2007). Additionally, almost all the PAs cannot be enlarged to include more relatively intact
biological habitat (Fuller, et al., 2006) and they are not safe from land use change. Primary
vegetation loss was observed in 70% of the PAs between 1993 and 2002, and transformed
surface was found to have increased in 57% of them during the same time period, making it
essential to complement Mexico’s PA network with a diverse array of other conservation tools
(CONABIO, et al., 2007).

2.2.1

Land tenure in Mexico and its implications for conservation

Land tenure regimes are strongly related to past policies, including decisions made more than a
century ago. There are two main categories of land tenure in Mexico (Bonilla-Moheno, et al.,
2013): private and common-property systems. The latter are further divided into ejidos and
communities, where ejidos are the result of land partitions made to rural families since the 1920s
and communities are indigenous groups whose ancestral rights to land ownership are officially
recognised (Corbera, González Soberanis, & Brown, 2009). About 80% of Mexico's forests are
common property lands (Alix-Garcia, Shapiro, & Sims, 2012) and 25% of these forests are under
a management plan (Corbera, González Soberanis, & Brown, 2009). Community-based
8
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payments are potentially more effective than individual PES schemes for reaching the poor given
that 86% of Mexico’s forests are found in regions with high or very high social marginalization
(Rico García-Amado, et al., 2011; Alix-Garcia, Shapiro, & Sims, 2012).
In a recent study, Bonilla-Moheno and collaborators (2013) found that land tenure is associated
with changes in vegetation trends. Ejido municipalities tend toward greater deforestation with
increasing population density and human marginalization in comparison with communal and
private municipalities. This suggests that group size and composition (which tend to be smaller
and more homogeneous in communities versus ejidos) facilitates group decisions and
enforcement of rules. Property rights also define who has ownership and access to ecosystems
and their services and who can benefit from their sale, so any form PES schemes cannot be
separated from the land tenure situation (Rico García-Amado, et al., 2011). Property rights
underlying ecosystem services stocks and flows influence the capacity of PES programmes to be
efficient and equitable in capturing the benefits of ecosystem services (Corbera, González
Soberanis, & Brown, 2009).

2.2.2

CONABIO’s gap analysis

In the face of Mexico’s environmental degradation, it is urgent to design strategies for
conservation and sustainable use with the aim of representing the largest number of biodiversity
elements in priority areas (Balvanera & Cotler, 2009). Mexico’s Commission for the Knowledge
and Use of Biodiversity (CONABIO) and other government and research institutions
collaborated to generate a gap and omissions analysis for Mexico’s protected area system
(CONABIO, et al., 2007). Two types of results were reported: conservation gaps (when 0.9 to
11.5% of their total surface is formally protected by the PA network), and conservation
omissions (when less than 0.9% of their surface is covered by the PA network). The main results
were:
-

11 out of Mexico’s 96 ecoregions are conservation omissions (1% of Mexico’s surface)
50 ecoregions are conservation gaps (68.7% of Mexico’s surface)
26 ecoregions have less than 0.05% of primary vegetation cover
There is a bias towards protecting high lands (over 2,800 m.a.s.l.)
16 vegetation types are conservation gaps (50.4% of the national territory; Figure 2.1)
Rainforest and temperate forests exist only as remnants of their original extent.
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Figure 2.1 Gap vegetation types in Mexico. 16 of the 51 vegetation types recognised in Mexico are under-represented by the
protected area network. Source: edited from (CONABIO, 2008).

Conservation goals were stated as a proportion of key taxa’s distribution and vegetation types,
and their values were established through criteria such as endemism and distribution area, level
of extinction risk as defined by the IUCN RedList or Mexico’s NOM-059, and presence in
CITES. This exercise evaluated the degree of coincidence between the priority sites and all
existing PAs. In order to determine the state of Mexico’s ecoregions, four indexes were
generated:
Biological Importance Index (BII)

47 variables

Risk Index (RI)

18 threats to biodiversity

Management and Response Index (MRI)

9 variables

Priority Index (PI)

BII*RI*100

The PI was used to identify biodiversity priority areas (henceforth called CONABIO’s priority
areas or CPAs), which cover a total of 594,894 km2 (30.36% of Mexico’s surface). Only 3.92% of
this surface is formally under protection by PAs. Three priority categories were established:
Extreme, High and Medium priority (Figure 2.2). Extreme priority areas are not enough to
achieve conservation goals for all objects (species and vegetation types), which reflects Mexico’s
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high heterogeneity. Vertebrates and plants were chosen for this study because they are the beststudied groups at a global and national scale, and they are commonly used as a proxy for
biodiversity.

Figure 2.2 Biodiversity priority areas of Mexico based on biological importance and risk. Source: edited from (CONABIOCONANP-TNC-PRONATURA, 2009).

The next step is to protect the Extreme and High priority sites that currently have no
conservation initiatives or are under limited protection, favouring connectivity and ecological
resilience. It is necessary to incorporate a diverse and complimentary array of conservation
instruments different from PAs, such as payments for ecosystem services, to reach a minimum
of 12% representativeness for each ecosystem.

2.3

Mexico’s PSA programme

Mexico’s national payments for ecosystem services (PSA) programme is funded through a small
levy of the national water tax payments (Corbera, González Soberanis, & Brown, 2009) and the
Heritage Fund for Biodiversity (Shapiro-Garza, 2013). The Mexican Forestry Fund administers
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these revenues (CONAFOR, 2011). The stated objective of the PSA programme is to provide
economic incentives for landowners to support conservation practices and avoid land use
change (CONAFOR, 2006). A series of operational rules were created to ensure transparency
and equity (CONAFOR, 2011):

-

CONAFOR provides capacitation and technical assistance to the beneficiaries
Best Management Practices programmes were elaborated: all beneficiaries must agree to
perform a series of mandatory conservation activities as well as certain optional ones
It is used as a social safeguard, ensuring participation of economically vulnerable groups
It empowers landowners by promoting and strengthening technical and organizational
capacities.

Since its onset in 2003, the PSA programme has been implemented in a total of 4.27 million
hectares, benefiting 7,350 common- or private-property lands and representing an investment of
$8,586 million Mexican pesos (Table 2.1).
Table 2.1 Results for Mexico’s payments for ecosystem services programme, 2003-2013. Source: (CONAFOR, 2014).
Year

2003

Hectares

2004

2005

2006

2008

2009

2010

2011

2012

2013

Total

126,818 215,688 196,020 145,892 610,412 462,055 502,308 507,833 464,709 566,621 471,387 4,270,889

Million MXN 192.06

388

310.25

231.8

PSA contracts

578

302

315

2.3.1

2007

272

1,060.8 981.61 1,096.41 1,116.83 980.36 1,221.71 1,006.24 8,586.07
1447

1114

693

688

557

747

637

7,350

Eligibility and regulation criteria

Priority areas for PSA enrolment were defined considering vegetation type, a Deforestation Risk
Index and other environmental and social criteria (Table 2.2). Priority was given to ecosystems
which are ecologically classified as providing the most ecosystem services and having the highest
risk of disappearing, such as cloud forest (CONAFOR, 2013). Mexico’s PSA programme has its
own definition of the ecosystem services provided by the land, where two modalities are
recognised with their own set of implementation criteria (DOF, 2013):

B2.1 Hydrological services (PSAH)

Payments are made to conserve forest cover, which favours aquifer
recharge and prevents erosion

B2.2 Biodiversity conservation (PSAB)

Payments are made to promote biodiversity conservation (wild flora and
fauna) in forested ecosystems and agroforestry systems including shade
plantations.
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Table 2.2 Criteria for any polygon to be considered for CONAFOR’s eligible areas. Not all criteria must necessarily be fulfilled,
but rather a combination of them. Source: CONAFOR, 2006 (PSAH); Corbera, González Soberanis, & Brown, 2009 (PSAB).
Eligibility criteria
PSAH
PSAB
Has a certain percentage of forest cover
Has forests with a good conservation status
Is found within a Natural Protected Area
Is located in the buffer zone of a protected area
Is within the limits of the 60 Priority Mountains
Includes species at risk of extinction
Is found upstream from a population centre of 5,00 Is not receiving support from any other PES
inhabitants or more
Requires proof of land ownership where the project is to
Is within a high deforestation-risk area
develop
Is in a high water-scarcity area
Must show that PES activities are additional
Is in a marginalized locality
Applicants belong to an ethnic group with a high level of
Is found within an overexploited aquifer
social marginalisation
Is found in a municipality with an indigenous Requires proof of either the existence of a forest
majority
management plan, an environmental management unit,
Has an existing contract with an ecosystem service or the commitment to the project through a local
user
assembly act

The lack of commensurability between sites and the absence of true markets by which to judge
biodiversity’s true price has made it difficult for CONAFOR to assign payment rates. In 2011 it
established differentiating payment rates with six categories (Table 2.3, Figure 2.3) determined by
gross calculations of the ‘‘quality’’ of biodiversity in broad regions (Shapiro-Garza, 2013). A total
of 48.6 million ha can potentially be incorporated into PSA according to these eligible areas,
19.83 million of which are eligible for PSAH and 28.83 million for PSAB (CONAFOR, 2013).

Table 2.3 The six types of eligible areas recognised by CONAFOR. Each type receives a payment per hectare per year that
depends on the type of ecosystem and the level of deforestation pressure. The total surface for each type of area is indicated in
the last column. Source: CONAFOR (2014).
Area
type
I
II
III
IV
V

VI

Type of ecosystem

Deforestation Risk Index

Cloud forest
Cloud forest
Conifer forest
Sub-deciduous forest
Oak forest
High evergreen forest
Hydrophilic vegetation
Deciduous and thorn forest

Very high, High, Medium
Low and Very Low

Hydrophilic vegetation

Very High, High, Medium, Low and Very Low

Deciduous and thorn forest
Dry and semi-dry areas
Natural grasslands

Medium, Low and Very Low
Very High, High, Medium, Low and Very Low

Amount paid
(MXN/ha/year)
$1,100
$700

Area (ha)
3,240
983,703

Very High, High, Medium, Low and Very Low

$382

14,967,130

Very High, High, Medium, Low and Very Low

$550

4,902,225

$382

1,238,427

$280

13,035,292

Very High and High
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Figure 2.3. Eligible areas for Mexico’s PSA programme. Each area type represents different ecosystems under specific
deforestation pressure, and they receive differentiated payments per hectare per year. Source: edited from (CONAFOR, 2013b).

During the design of the PSA programme, it was accepted that active land management is not
opposed to conservation: it is not just a payment but a conditional results-based contract for
improving land-management practices (Shapiro-Garza, 2013; CONAFOR, 2011). As from 2006,
contractual rules oblige participants to return payments in case of no compliance, with a possible
deferral if they show that failure to comply is due to an uncontrollable reason (Corbera,
González Soberanis, & Brown, 2009). No sanctions were imposed during the first two years of
the programme’s existence, leading to the conclusion that there is not enough staff to cover the
outreach and monitoring needs (Gómez Guerrero, et al., 2006; Alix-Garcia, et al., 2009). This
would imply that PSA payments are not actually conditional to ecosystem services provision
(Corbera, González Soberanis, & Brown, 2009).
Additionally to the creation of PSAH and PSAB, the creation of local PES mechanisms was
promoted. These are institutional agreements that allow the direct transferral of resources from
users of an ecosystem service to the owners of the lands that provide them. CONAFOR
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supplies up to 50% of the necessary funds to establish these agreements. An additional 214
thousand ha have been supported by this mechanism (CONAFOR, 2013).
In a recent priority-setting exercise, the following relevant lines of action were determined for
Mexico’s strategic forestry programme (CONAFOR, 2013). This thesis directly addresses the last
two lines of action:

-

-

Generate spatial programmes for priority regions through interventions from federal, state
and local institutions, with congruence between the public and private sectors
Strengthen the design of the current PSA programme through lessons learned from active
conservation schemes, where good land management practices are promoted in conjunction
with productive development strategies
Consolidate the processes for identifying and defining priority areas for PSA
Give more weight to priority regions defined by CONABIO, INECC and CONAFOR that
exhibit degradation or deforestation processes, through the creation of special programmes
and guidelines.

2.3.2

Studies and evaluations of Mexico’s PSA

2.3.2.1 Design
PES institutional design influences actor relationships, coordination and conflict with other
policies and property rights (Wunder, Engel, & Pagiola, 2008; Corbera, González Soberanis, &
Brown, 2009). As the federal government began to employ the PSA programme as proof of its
dedication to poverty alleviation, CONAFOR began to weight targeting toward marginalized
communities and away from risk of deforestation (Shapiro-Garza, 2013). The on-going reforms
of the PSA scheme have sought the involvement of civil organisations and farmers'
representatives (Corbera, González Soberanis, & Brown, 2009). However, Mexico’s PSA is a still
government-led PES programme, and as such it is relatively weak in guaranteeing conditionality
because it has a focus on poverty reduction and pays upfront for conservation activities, making
it difficult to take money back (Wunder, Engel, & Pagiola, 2008; Alix-Garcia, et al., 2009). Noncompliance penalties that involve cutting off future payments can result in landowners signing
up for PES contracts when economic conditions are poor and to break contracts when
conditions improve (Ferraro, 2011).
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2.3.2.2 Participation
Willingness to participate in PSA is influenced by existing rules and cultural values favouring
conservation, which provide incentives for behavioural change (Corbera, González Soberanis, &
Brown, 2009). Nonetheless, care must be taken when promoting PSA to local communities,
since the concept of linking with external markets can inspire apprehension at the prospect of an
invasion of external market agents who will impose restrictions or even take away their land
(Shapiro-Garza, 2013). Payments have been found to be sufficiently attractive for rural
communities, but rejection rates of programme applications can also be very high (Corbera,
González Soberanis, & Brown, 2009; Alix-Garcia, et al., 2012). Once received, payments are
distributed in a number of ways within communities: dividing equally amongst all members,
investing all the money into public goods for the community, or a combination of direct
distribution of payments, payment for surveillance and fire prevention activities, and investment
in public goods (Alix-Garcia, et al., 2009).

2.3.2.3 Effectiveness
In 2012, a thorough study was conducted using remote sensing and household surveys for
accepted PSAH beneficiaries (using rejected applicants as a counterfactual; Alix-Garcia, et al.,
2012). They found that the PSAH modality successfully reduced deforestation by 30% compared
to what would be expected in the absence of the programme, and that household wealth
increases for beneficiaries were not significantly different to matched controls. They conclude
that targeting higher quality lands would have negative economic impacts, while increased
targeting to common property landowners (who tend to be poor and inhabit forested areas)
could achieve the desired win-win objective. A lack of economic benefits had previously been
shown in a case study (Rico García-Amado, et al., 2011), where it was found that income from
PSA is very low compared to other productive activities.
Independent consultants, hereby referred to as forestry technicians, are hired to promote the
PSA programme and evaluate compliance (Corbera, González Soberanis, & Brown, 2009). In a
comprehensive social analysis of Mexico’s PSA through programme participants, intermediary
organizations and designers, Shapiro-Garza (2013) communicates the following. PSA funding is
viewed not as a payment for commodities to be produced and traded (participants are mostly
unfamiliar with the concept of ecosystem services), but as compensation from the government
for their active landscape management. Although the enrolled lands were not under particular
threat of degradation, the payments allowed owners to better conserve their forests by
16
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improving management or limiting access by outsiders. This is supported by Corbera et. al.
(2009), who found that forest patrolling against illegal logging has been enhanced.
Most of the PSA payments seem to have been spent in places with little deforestation risks, thus
having a dubious additionality effect (Alix-Garcia, Shapiro, & Sims, 2012; Rico García-Amado, et
al., 2011). Studies of the PSAB modality have found it to be cost effective, with an internal rate
of return of approximately 17.60% (Corbera, González Soberanis, & Brown, 2009), but it is also
known that implementation costs vary significantly. For example, biodiversity projects often do
not cover their costs, as they involve labour, infrastructure development and additional
assistance from experts in fauna and flora (Corbera E. , 2011).
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3 METHODS
3.1

Origin of the data

The Ecosystem Services Management Office of Mexico’s National Forestry Commission
(CONAFOR) is the agency responsible for managing, implementing and monitoring the national
payments for ecosystem services programme (PSA). They were contacted and expressed great
interest in participating in this project. They provided the complete data set for all PSA-enrolled
lands whose contracts began during the year 2010. This year was chosen because the newest data
sets for other useful parameters such as poverty, Human Development Index, land use and
vegetation types are all from 2010. The year chosen was an average year for the PSA programme
in terms of number of contracts elaborated (average from 2003-2013 was 668 - see Table 2.1 and the number of contracts for 2010 was 688). Additionally, the average permanence
percentage for PSAH-enrolled lands between 2003 and 2009 was 97.8% and 97.5% for PSAB
(CONAFOR, 2013), so it can be expected that most 2010 PSA-enrolled lands remain in the
programme.
The Mexican Commission for the Knowledge and Use of Biodiversity (CONABIO) is an interministerial commission dedicated to develop and update the National Biodiversity Information
System (SNIB). Their website contains a link to the geographical information portal of the
SNIB, which contains 4,673 maps around 12 topics that can be downloaded freely. All
geographical information used in this research project, with the exception of the PSA-enrolled
lands and CONAFOR’s eligible areas, was obtained from this source (Table 3.1).
Table 3.1 GIS layers used and their sources.
Layer

Source

Protected area network

CONANP, 2012

CONABIO priority areas

CONABIO-CONANP-TNC-PRONATURA, 2009

Political division

CONABIO, 2008b

Human Development Index

CONABIO-UNDP, 2014

Land use and vegetation types

CONABIO, 2008

Ecological zones

Toledo & Ordóñez, 2009

PSA-enrolled lands

CONAFOR Ecosystem Services Management Office

CONAFOR eligible areas

CONAFOR, 2013b
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3.2

Spatial analysis

The open source software Quantum GIS (QGIS Development Team, 2014) was used for all
spatial analyses. Descriptive statistics, pivot tables and graphs were developed using Microsoft
Excel®.
Four types of priority and conservation areas datum were used in the gap analysis: the protected
area (PA) network (Figure 13.1), the biodiversity priority areas proposed by CONABIO (CPAs;
Figure 2.2) and the gap vegetation types (GVTs; Figure 2.1) also identified by CONABIO and
collaborators. Marine protected areas were not considered because no PSA schemes exist for
marine regions. The gap vegetation types were obtained from the general land use and vegetation
types layer. Additionally, the Human Development Index (HDI; Appendix I) was also employed
to identify areas in which the poverty alleviation component of Mexico’s PSA scheme could best
be achieved. The HDI was created by the United Nations Development Programme, and was
chosen over the poverty and marginalization statistics because it includes both measures and is
internationally accepted as an estimate of development. All data sets are from the year 2010
except for the CPAs, which were published in 2009.

3.2.1

Cost analysis

CONAFOR established a set of areas that are eligible to participate on the PSA programme and
assigned them a differential payment per hectare per year (see section 2.3 above). However, the
areas identified by CONABIO et al. (2007) target important and threatened biodiversity areas
more efficiently, making them an ideal planning unit for conservation programmes. In order to
calculate what it would cost to implement the PSA scheme in the CPAs, the payment rates
needed to be extrapolated from CONAFOR’s criteria to the CPAs. The land use and vegetation
types layer (see Appendix II) was used.
First, the Intersect tool on QGIS® was used to obtain a land use layer for the CPAs. The
projection was modified to obtain area measurements in km2. Using a pivot table in Microsoft
Excel® the total area for each land use and vegetation type was calculated for each of the three
types of CPAs (see table in Appendix IV and area graph in Appendix V). Second, the price
categories were assigned based on Mexico’s ecological zones map (Appendix III): each
CONAFOR area type was plotted over the ecological zones layer to identify which ecological
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zone it belongs to, and the amount paid to this area type was extrapolated to the entire ecological
zone (Table 3.2). Third, the cost per land use type was calculated by multiplying the payment per
hectare by the total area (converting first to hectares).
The cloud forest contained in Extreme priority CPAs was assigned the highest payment rate
($1,100 MXN) since the CPA categories account for the level of threat. During the analysis it
was assumed that areas devoted to agriculture could not be protected, hence they were not
considered when calculating the total cost.
There are CPAs that lie within CONAFOR’s eligible areas and can potentially be protected, now
or in the future, through the PSA scheme. The procedure described above was repeated for the
CPAs that lie outside CONAFOR’s eligible areas to estimate the cost of extending the eligible
areas to cover these important biodiversity areas.

Table 3.2 Ecological zones assigned to each CONAFOR area type based on the geographical distribution of the type of
ecosystem they represent.
CONAFOR
area type
I
II
III
IV
V
VI

3.3

Type of ecosystem

Ecological zone equivalent

Cloud forest
Cloud forest
Conifer forest
Sub-deciduous forest
Oak forest
High evergreen forest
Hydrophilic vegetation
Deciduous and thorn forest
Hydrophytic vegetation
Deciduous and thorny forest
Dry and semi-dry areas
Natural grasslands

Temperate humid
Temperate humid

Amount paid
(MXN/ha/year)
$1,100
$700

Temperate sub-humid

$382

Tropical humid
Inundation and sea-land transition areas

$550

Tropical sub-humid

$382

Dry and semi-dry

$280

Protected area manager survey

It is important to know whether the location of Mexico’s PSA programme-enrolled lands is
adequate to fulfil its dual conservation and poverty alleviation goals. But it is also necessary to
understand the effectiveness of the programme on the ground. The fact that a certain land is
enrolled in the PSA scheme does not necessarily mean that the land is being protected and that
all conservation activities are being carried out adequately. Interviews and surveys are the most
widely used tools for obtaining qualitative social data, and there are a number of strategies for
their application (Denzin & Lincoln, 2000). Information can be obtained through the “key
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informant” method, where individuals are selected for their knowledge and social position as
well as their accessibility (DiCicco-Bloom & Cabtree, 2006). The information derived from a few
key informants is used to obtain general patterns, so this method is ideally suited for gathering
the kind of qualitative and descriptive data that are difficult or time-consuming to obtain through
structured techniques such as randomized questionnaire surveys (Tremblay, 1957).
Programme managers, especially in bureaucratic cultures such as Mexico, may be under
significant pressure to demonstrate acceptable levels of success (Kleiman et al., 2000). For this
reason, interviewing members of CONAFOR may have yielded biased results. Given that 46%
of the 2010 PSA-enrolled lands are found in protected areas, the regional managers of those
protected areas that contain PSA-enrolled lands were chosen as key informants.
Protected area directors and their staff are part of the National Commission of Natural
Protected Areas (CONANP). Like CONAFOR, CONANP is a decentralized agency of the
Ministry of Environment and Natural Resources (SEMARNAT); there is cooperation between
these institutions, but their objectives and lines of action are different. CONANP staff are
experts in their regions, they maintain working relationships with the people that live and work
within the jurisdiction of the PAs, and they are generally in a good position to oversee
CONAFOR’s conservation programmes and activities that these people participate in without
being accountable for their success or failure.
Using the Intersect tool on QGIS, all the PAs that contain at least one of the 2010 PSA
contracts were identified. An explanatory text and a brief (10 question) questionnaire were
designed in Spanish (see translation to English in Appendix VI). Due to the disperse
geographical distribution of PAs, e-mail was chosen as the ideal contact method to reach as
many PAs as possible and allow the informants to answer the questionnaire at their leisure. An
initial explanatory e-mail containing the attached questionnaire was sent out on July 21st, 2014. A
reminder was sent one week later (July 28th, 2014) in accordance to the tailored design method
for mail surveys (Dillman & Groves, 2011). Each respondent was assigned a key informant (KI)
identity number, which corresponds to the order in which the questionnaires were received. This
ensures the anonymity of the responses.
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4 RESULTS

4.1

Distribution of 2010 PSA contracts: general statistics

The total area under the PSA programme for 2010 year is 507,833 ha. There are 688 PSA
contracts in total, of which 438 are PSAH and 250 are PSAB (Figure 4.1). This represents an
area of 331,391 ha (PSAH) and 176,442 ha (PSAB) respectively. Private landowners hold 199
contracts, while common-property lands (ejidos, communities or associations) hold 465 contracts
and 24 are under “mixed” land ownership.

Figure 4.1. Location of Mexico’s 688 national payments for ecosystem services (PSA) contracts that were initiated on year 2010.
Blue tones represent the payments for hydrological services (PSAH) contracts and purple tones represent the payments for
biodiversity services (PSAB) contracts. Darker tones represent private landowners while lighter tones stand for commonproperty lands. Source: CONAFOR’s Ecosystem Services Management Office.

The extent of PSA-enrolled lands ranges from a maximum of 5,777 ha to a minimum of 21 ha.
PSA-enrolled lands are distributed unevenly across the six types of eligible areas: 50% are found
at least partially in Type III areas (conifer forest, sub-deciduous forest and oak forest). The next-
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best represented areas are Type IV (high evergreen forest and hydrophytic vegetation; 19%) and
VI (deciduous and thorny forest, dry and semi-dry areas, and natural grasslands; 17%). None of
the 2010 PSA contracts are found in Type I areas. There are 35 PSA polygons that are not found
within CONAFOR’s eligible areas.

4.2

Gap analysis

The geographical location of the 2010 PSA-enrolled lands was compared to the distribution of
biodiversity-important areas as well as high poverty areas. A preliminary analysis was carried out
considering the two different modalities of PSA (PSAH and PSAB; Figure 4.2) as well as the two
main types of land tenure (common and private; Figure 4.3). However, all consequent analyses
consider all 688 PSA contracts as a single unit of study. For the year in question, almost half of
the PSA-enrolled lands are found within the borders of protected areas. This number is, in turn,
almost twice the number of PSA contracts found in municipalities with a Human Development
Index of less than 0.6.
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Figure 4.2 Percentage of PSA-enrolled lands found in
each type of conservation or priority areas divided by
modality: PSAH (blue) and PSAB (purple). Note: total is
more than 100% because priority areas overlap.

GVTs
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HDI
CPAs
Priority and conservation areas
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Total

Figure 4.3 Percentage of PSA-enrolled lands found in
each type of conservation or priority areas divided by
tenure: Common (green) and private (brown). Mixed
ownership (3.5%) was not considered. Note: total is more
than 100% because priority areas overlap.

A large number of the PSA-enrolled lands are found within the gap vegetation types (GVTs). If
PSA was indeed covering a significant portion of the vegetation types that are not adequately
represented by the protected area network, this could effectively be increasing their conservation
status. However, the PSA-enrolled lands are unevenly distributed among the GVTs, with 52%
located in pine forest, 28% in low tropical deciduous forest, and each of the remaining 14
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vegetation types containing less than 5% of the PSA contracts (Table 4.1). The total surface
covered by the PSA-enrolled lands within the GVTs is just over 0.5% of the total extent of these
conservation gaps.
Table 4.1 Distribution of the PSA-enrolled lands per gap vegetation type (GVTs). Note: some of the PSAenrolled lands are double-counted since they may be found over two different GTVs.
Gap vegetation types
Pine forest
Tropical deciduous low forest
Desert microphyllous scrub
Natural grassland
Crassicaulescent scrub
Sarco-crassicalescent mist scrub
Tropical thorn deciduous low forest
Subtropical scrubland
Halophytic grassland
Gallery forest
Mezquite scrubland
Tamaulipan thorn scrub
Tascate (Juniperus duranguensis) forest
Cedar forest
Conifer scrubland
Gypsophyllous vegetation
Total

% of PSA contracts
52.02
28.03
4.91
3.47
3.47
2.89
2.31
0.58
0.58
0.58
0.29
0.29
0.29
0.29
0
0
100

To further explore the relationship between the PSA programme and the distribution of poverty
in Mexico, the location of PSA contracts was analysed against the Human Development Index
per municipality for 2010. For the year in question, PSA-enrolled lands were mostly located in
municipalities with Medium HDI (Figure 4.4). Only 1.7% and 23.3% of the PSA-enrolled lands
are in Very Low and Low HDI municipalities respectively. Additionally, there is a lack of
coincidence between the most biodiverse and the poorest areas: 6.4% of total PSA contracts are
located in Extreme priority CPAs, 24.4% are in areas with a HDI of less than 0.6 and only 1.9%
are found in sites that fulfil both characteristics (Figure 4.5).
These results correspond to the 2010 PSA contracts only. Potentially, the rest of the PSAenrolled lands could be located in sites which favour both biodiversity and poverty alleviation.
However, 57.5% of the CPAs are not found in CONAFOR’s eligible areas (see Figure 2.3), thus
they are effectively excluded from receiving this form of protection.
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Figure 4.4 Distribution of 2010 PSA contracts per
category of Human Development Index.

4.3

Figure 4.5 Effectiveness of 2010 PSA-enrolled lands in
fulfilling the programme’s dual objectives showing the
number of contracts in Extreme CPAs (red), Very Low
and Low HDI (Green) and both (intersection).

Projected PSA costs

The CPA hexagons have an area of 250 km2 while the average area of PSA-enrolled lands is 7.38
km2 (SD=7.59). However, when considering the total area that has been enrolled into the PSA
programme since its onset on 2003, the scales become surprisingly comparable. The total area
covered by Extreme CPAs is 4.27 million hectares (see Appendix IV), while the total area
covered by all PSA-enrolled lands between 2003 and 2013 is also 4.27 million hectares (see Table
2.1).
A total of 8,586 million Mexican pesos (MXN) have been spent on the PSA programme since
2003 (Table 4.2). The calculated cost of protecting all the Extreme priority CPAs is only 1,590
million pesos. The cost of protecting all the High priority CPAs is 9,084 million MXN. Given
that PSA-enrolled lands can potentially be found throughout all of CONAFOR’s eligible areas, it
is important to estimate the cost of extending protection to those CPAs not found within eligible
areas. This would amount to 9,647 million MXN.
Table 4.2 Real costs associated to Mexico’s PSA programme and estimated costs of
protecting the biodiversity priority areas identified by CONABIO and collaborators
(CPAs). Source: CONAFOR’s Ecosystem Services Management Office.
Categories
PSA
CPAs
Gap CPAs

Extreme
High
Medium
Extreme
High
Medium

Cost
(million MXN)

Total
(million MXN)

8,586

8,586

1,590
9,084
8,194
557
4,446
4,644
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18,869
9,647
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4.4

Perceived effectiveness and impact

A total of 52 protected areas have at least one of the 2010 PSA-enrolled lands on their
jurisdiction. No usable contact information was found for 17 of those, so they were not
considered. Out of the 35 e-mails that were sent out, a further eight were rejected because they
produced an automatic reply saying the user’s inbox was full. A total of 29 questionnaires were
successfully sent out, and 11 were answered and received (a success rate of 38%). See the
questionnaire in Appendix VI and a summary of the answers in Appendix VII. Figure 13.1
shows the geographical location and name of the PAs that completed the questionnaire.
The questionnaire included a question about the number of ejidos and private lands enrolled in
the PSA scheme in each PA. This was used as confirmation that the PAs contained PSA-enrolled
lands. One of the respondents appeared as the main contact for one of the 52 PAs, but replied
on behalf of another PA that does not have any PSA-enrolled lands. Their answers are still
reported here since they offer some interesting though unintended insight.
All but one of the respondents were aware of the objectives of the PSA programme as well as
the obligations that the beneficiaries acquire. When asked what the main objectives of the PSA
programme are, 73% mentioned conservation, 55% mentioned local participation or
management, 55% mentioned ecosystem services or natural resources and 36% mentioned
poverty alleviation. As stated by the respondents:
“The PSA programme promotes alternative sources of income by securing external funding and
involving the beneficiaries of ecosystem services” (KI1, 2014)
“The objective is to maintain vegetation cover through better management practices incentivized
by monetary payments” (KI8, 2014)
“Beneficiaries should manage the land using the resources they receive” (KI9, 2014).
With regards to conservation activities and responsibilities, the most common responses were
surveillance, placing informative signposts, restoration, stopping land use change and performing
fire-prevention activities. The majority of respondents (45%) indicated that the beneficiaries do
not perform these activities and obligations in a timely and accurate fashion, while 18% state
they do it incompletely and 27% say the activities are performed completely. One of the key
informants summarizes a common impression:
“Most of the ejido members don’t want obligations, only money” (KI6, 2014).
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Obtaining the PA manager’s perspective on whether or not the PSA programme has caused
environmental changes in their region is important to assess the on-ground effectiveness of this
scheme. Indeed, 64% of the responses indicate that the programme has had a positive impact on
the region, while 18% state the effect has been neutral. Only one respondent stated that the
impact of the programme has been negative:
“In order to fulfill the requirements, participants carry out one handiwork after another, which
is counterproductive for the dynamics of forests, soils and water” (KI3, 2014).
When describing the positive impact of the programme, ecological changes were mentioned as
frequently as changes in the participant’s perception of the value and importance of ecosystem
services. For example:
“The forest fragments enrolled in the PSA programme now have a value: ejido members now
make an effort to protect them from fires. […] Inhabitants now consider PSA-enrolled forest
fragments as permanent conservation sites, thus effectively extending the strict protection policy of
the protected area into its buffer zone” (KI11, 2014).
Other aspects mentioned were an increased fire prevention capacity and increase in people’s
income:
“To a certain extent, landowners feel restricted in the realization of certain [economic] activities
in parts of their land that are within the limits of the PA, so this programme is a welcome
income opportunity for them” (KI4, 2014).
When asked to evaluate the overall effectiveness of the PSA programme, 36% of the
respondents said it was only partially effective, while the rest said the effectiveness was high or
complete. When asked what could be improved about the PSA scheme, the most popular
answers were to improve the capacity of the forestry technicians and other staff involved (45%),
increase monitoring (36%) followed by modifications to the eligible area or eligibility criteria
(27%). Some of the most relevant comments and recommendations include:
“The lack of supervision and support from the forestry technicians devalues the accomplishment
of the PSA programme’s objectives” (KI1, 2014).
“The PSA programme should be accompanied by national-level informative campaigns so that
people don’t just turn towards this programme for economical reasons but also because they are
convinced that it is necessary to conserve the planet’s resources” (KI7, 2014).
“PSA should not become a just a subsidy programme, and much less be perceived as a
temporary employment generator” (KI5, 2014).
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“PSA has achieved recognition from the government of the labour that communities, ejidos and
small landowners carry out to conserve their natural resources and for the benefit of everyone”
(KI4, 2014).
“The amounts paid should be increased, as well as the number of hectares that can be enrolled”
(KI10, 2014).
“The conservation activities should be determined according to the type of ecosystem and each
site’s natural conditions, with specific objectives and congruent goals” (KI2, 2014).

4.5

Recommended priority areas

Given the PSA programme’s commitment to both environmental conservation and poverty
alleviation, its eligible areas should ideally target locations with the highest biodiversity
importance and risk as well as those with the lowest HDI (or equivalent measures of poverty and
marginalization). Figure 4.6 shows all the Extreme CPAs and the municipalities with a Low or
Very Low HDI (<0.6), indicating those CPAs that fulfil the dual objectives of the PSA
programme.

Figure 4.6 Location of all Extreme priority CPAs, showing the ones that intersect the distribution of Low and Very Low HDI
municipalities. Source: edited from (CONABIO-UNDP, 2014; CONABIO-CONANP-TNC-PRONATURA, 2009).
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A fundamental aspect of systematic conservation planning is to review existing protection
measures and to consider them when adapting or expanding additional instruments (Margules &
Pressey, 2000). Existing protected areas that contain the most important biodiversity features
and that can also help to achieve poverty alleviation can be strengthened. The following is a list
of the 14 protected areas that contain Extreme priority CPAs and municipalities with Low and
Very Low HDI:
Calakmul

Barranca de Metztitlán

Tehuacán-Cuicatlán

Lacantun

Sierra Gorda

Mariposa Monarca

Montes Azules

Iztaccihuatl-Popocatepetl

Sierra Gorda de Guanajuato

Los Mármoles

Los Tuxtlas

Pico de Orizaba

El Triunfo

Cofre de Perote

As stated in CONABIO’s gap analysis, Extreme priority CPAs alone are not sufficient to achieve
conservation targets, so High priority CPAs must also be considered to ensure 12%
representativeness. Figure 4.7 shows the location of Extreme and High priority CPAs that
contain gap vegetation types and are not found within CONAFOR’s eligible areas or in
protected areas (see a list of the IDs of these CPAs in Appendix IX). Extreme priority CPAs
which are found in municipalities with Very Low or Low HDI are highlighted: protecting these
sites would be a key step towards fulfilling dual conservation and poverty alleviation objectives.
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Figure 4.7 Location of the Extreme and High priority CPAs which are not found in either the protected area network or CONAFOR’s eligible areas, and that are located within the gap vegetation
types. The light green hexagons represent Extreme CPAs in Very Low and Low HDI municipalities. Source: edited from (CONABIO-CONANP-TNC-PRONATURA, 2009).
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5 DISCUSSION

5.1

Conservation vs. development trade-offs in Mexico’s PSA

The current eligible areas for Mexico’s payments for ecosystem services programme were
designed with the objectives of conserving Mexico’s biodiversity and ecosystem services as well
as helping to mitigate poverty by providing alternative incomes to poor people. However, the
gap analysis performed shows that there are areas in this megadiverse country that are greatly
important for fulfilling both objectives and are not being targeted by the PSA scheme nor
adequately protected by the existing protected area network. These areas constitute a priority for
future conservation actions, whether by expanding the existing eligible areas for CONAFOR’s
PSA programme, by implementing an alternative mixed-management scheme, or through the
expansion of the protected area network.
There is a direct link between payments for ecosystem services and poverty, but this does not
necessarily address the wider causes of ecological degradation, much less the underlying causes
of poverty (Shapiro, 2013). A large proportion of the studied PSA contracts are under commonproperty lands (67.6%), which should predict they would be more effective in reaching the poor
(Rico García-Amado, et al., 2011; Alix-Garcia, et al., 2012). This is not the case for the 2010
PSA-enrolled lands, which were mainly distributed in municipalities with a Medium HDI level.
This contradicts findings by numerous authors (Shapiro-Garza, 2013; Muñoz-Piña, et al., 2008;
Alix-Garcia, et al., 2009; Ferraro, 2011) who have criticized Mexico’s PSA programme for
excessively targeting high poverty areas at the expense of its environmental goals. The
misdirection of conservation funds towards poverty alleviation is reason enough for concern, but
if neither objective is being fulfilled (as the data for 2010 show) then the design and
implementation of Mexico’s PSA must be carefully re-examined. These findings support the
theory that working towards two simultaneous objectives will lead to achieving neither (Salafsky,
2011).
The same bias mentioned by Alix-Garcia et al. (2009) was identified in this study: 13 times more
PSA-enrolled lands are found in areas of Low HDI compared to Very Low HDI. A number of
reasons could explain why the poorest of the poor are not benefiting from the PSA programme,
including remoteness and lack of organizational capacity. It is important to mention that the
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distribution of communities with Very Low HDI represents the greatest percentage of Mexico’s
forested areas (31.2%).
High poverty areas are not being targeted, but this does not mean that the environmental
conservation objectives of the PSA programme are being met instead. Only 6.5% of the PSAenrolled lands are found in the most important and threatened biodiversity areas (Extreme
CPAs). They are partially contributing to increasing the total protected surface of some of the
gap vegetation types identified by CONABIO et al., but only for pine forest and low tropical
deciduous forest, and representing an almost insignificant portion of their total area. Even when
considering that PSA-enrolled lands from other years may be located in biodiversity priority
areas, not all CPAs could be protected effectively through this scheme because more than half of
them are found outside CONAFOR’s eligible areas.

5.1.1

Land tenure

Instruments such as Mexico’s PSA programme assign a conservation importance and
management strategy to eligible lands. However, it should not be ignored that current land
tenure distribution might be the result of historical land allocation decisions that were not made
with equity or (least of all) biodiversity concerns. After the Mexican revolution of 1910-1920s,
land was distributed quite randomly to groups of farmers (Bonilla-Moheno, et al., 2013), which
resulted in some common-property lands being located in non-productive and/or low
biodiversity sites, which excludes them completely from conservation incentive programmes.
Furthermore, ejidos have a persisting patriarchal hierarchy in which women are not considered
formal rights-holders and cannot participate in local assemblies. Other informal right-holders
called pobladores may exist when people decide to settle within ejido lands without having inherited
ownership rights. The role of women and pobladores in the provision of ES has been deliberately
ignored to avoid interfering with local customs (Corbera, González Soberanis, & Brown, 2009).
This raises further questioning of PES programmes because they might increase poverty gaps
between those who have access to land and those who don’t (Landell-Mills & Porres, 2002). For
PES schemes in Meso-America, no equity has been found regarding access, decision-making and
outcomes (Corbera, Kosoy, & Martínez Tuna, 2007).
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One of the key informants mentioned an additional issue related to land tenure that should be
explored further: if the local assemblies decide to divide the funds equally amongst all ejido
members, then some of the conservation investment that Mexico has made through the PSA
programme is being leaked towards people who are not managing the land:
“The programme considers all ejido members without making sure that they actually live within
the ejido, which often happens here: at least 30% of the recognized ejido members live in urban
areas elsewhere” (KI8, 2014).

5.2

The cost of implementing the PSA programme in CONABIO’s priority areas

Ecologists and conservation biologists tend to dispense advice focusing only on biological
targets and disregarding the associated costs of implementing conservation plans (Naidoo, et al.,
2006). When costs are considered, they are usually calculated simplistically using total areas. In
the present study, the heterogeneity of costs was considered by assigning differentiated payments
based on ecosystem type. The same prices as those employed by CONAFOR per hectare per
year were used to make results directly comparable.
The results of the cost analysis confirm that accounting for the spatial heterogeneity of costs
permits achieving conservation targets at a fraction of the cost of only considering biodiversity
distribution (Naidoo, et al., 2006). Almost exactly the same area of land could have been
protected with less than a fifth of the budget if all the Extreme priority CPAs had been
incorporated into the PSA programme. In addition to being much cheaper, it would have been
more effective in targeting biodiversity important areas. Conserving the CPAs that currently lie
outside CONAFOR’s eligible areas would cost a similar amount to what has been invested to
date on the PSA programme, but the total area would be vastly larger.
Enrolment into the PSA programme is not without constraints, since a number of the
applications received by CONAFOR are rejected each year. Rejection rates are high, mainly due
to lack of funds (Alix-Garcia, et al., 2012; Corbera, González Soberanis, & Brown, 2009).
Considering that the administrative costs of the PSA programme represent an extra 19% of the
budget, and that annual evaluations can amount to 100,000 MXN (Alix-Garcia, et al., 2009),
reducing the overall expenses by targeting the CPAs would greatly benefit the implementation
capacity of the programme.
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It is important to mention that although different vegetation types have been assigned different
payment rates, this approach does not consider the full complexity and heterogeneity of
conservation costs. In order to better achieve spatial conservation prioritization, acquisition costs
or proxies such as human population density or distance to roads must be considered (Naidoo,
et al., 2006). The objective of this cost analysis was not to design a new conservation
management scheme, but rather to estimate what it would have cost to implement the PSA
programme with the same rules but in more effective locations.

5.3

On-site effectiveness of PSA

The design of eligible areas is crucial to ensure that the PSA programme has the potential to
conserve biodiversity in the most important areas, thus fulfilling its original environmental
objectives. However, the final test of whether the intentions of this scheme were adopted is the
degree to which participating actors adopt both the conceptualization of nature’s services as
commodities and the conservation practices that the payments should incentivize (ShapiroGarza, 2013). The questionnaire answered by protected area managers provides a means to
assess this while reducing the possibility of bias from intra-institutional evaluations. The sample
size may be small, but it should be considered that each PA has several PSA-enrolled lands
within their jurisdiction (a total of 46 ejidos and 68 private lands), and that the questionnaires
received came from a variety of ecosystem types throughout Mexico (see map in Appendix
VIII).
The key informant technique has been employed for decades in social research to draw
conclusions for an entire group based on interviewing a few well-placed individuals. The criteria
for “ideal” key informants include: their social role, knowledge, accessibility and impartiality
(Tremblay, 1957). CONANP staff demonstrated knowledge in the subject by correctly
identifying the main conservation activities that participants perform as part of their
responsibilities, and through their awareness of the objectives of the PSA programme. The
reasonable response rate shows their accessibility, suggesting that they are adequate key
informants. However, it is not possible to identify fulfilment of the fifth criterion (impartiality);
CONANP staff might be biased in their opinion due to lack of specific knowledge about the
details of the programme and its implementation.
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The main conservation activities identified by CONANP staff are in accordance with
observations made previously by other authors (Alix-Garcia, et al., 2009; Corbera, González
Soberanis, & Brown, 2009). They also match the list of compulsory and optional activities
dictated by CONAFOR (DOF, 2013). More important than the identification of the array of
conservation activities, is the assessment of the degree to which they are fulfilled by the
beneficiaries. The first monitoring effort for the PSA programme was performed in 2004
choosing 28 ejidos randomly: all monitored ejidos met contract requirements, suggesting that
either compliance was excellent or the monitoring system was not effective (see Alix-Garcia, et
al., 2009). A later study of the PSAB modality in the south of Mexico found implementation
rules to be enforceable and conductive to enhancing surveillance against illegal logging (Corbera,
González Soberanis, & Brown, 2009). The present study shows that, as has been hypothesized
by Ferraro (2011), CONANP staff perceive a low compliance level, with less than a third of
respondents saying that compliance is good and timely. The main reasons given for low
compliance were a lack of support from forestry technicians and other CONAFOR staff, and
the beneficiaries’ lack of willingness to participate.
Despite the perceived lack of compliance, the majority of respondents report positive socioenvironmental effects of the PSA programme. Forest conservation is being achieved, which
supports findings from a recent national-level evaluation of the PSAH modality (Alix-Garcia, et
al., 2012). These findings should be considered carefully, as there is a possibility of slippage
(Alix-Garcia, Shapiro, & Sims, 2012), lack of additionality (Alix-Garcia, et al., 2005) or that
changes in land-use practices may not result in changes in ecosystem services provision (Ferraro,
2011). Great emphasis was also given to the increased awareness of the benefits obtained from
ecosystems that has arisen from participation in the PSA scheme. This complements findings by
Corbera et al. (2009) and Rico García-Amado et al. (2011), but no comprehensive studies have
been made to date evaluating changes in local peoples’ perception of ecosystem services brought
on by the PSA programme. This would be an important step towards a comprehensive
understanding of the impacts of PSA.
Overall, the PSA programme is perceived as moderately effective in fulfilling its objectives.
Improving the capacity of CONAFOR implementation staff is suggested as a necessary measure
to increase the effectiveness of this programme, as has been suggested previously (Corbera,
González Soberanis, & Brown, 2009). Monitoring is another essential component that would
help to increase compliance and to determine if sustainable land-use management will continue
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after payments are withdrawn. The latter is a growing concern amongst critics of PES schemes
(Wunder, Engel, & Pagiola, 2008; Corbera, González Soberanis, & Brown, 2009). Expanding or
improving the eligibility criteria was also suggested as a necessary line of action, towards which
this thesis is contributing.

5.4

Looking forward

Mexico’s payments for ecosystem services programme has been implemented by the government
to fulfil its obligations to climate change mitigation, the Convention on Biological Diversity, the
Ramsar Convention on Wetlands, the Mesoamerican Biological Corridor (Shapiro-Garza, 2013)
and the Millennium Development Goals (INEGI, 2013). However, the increasing use of PES
programmes may be premature until systems are designed explicitly to measure their
environmental and social impacts and to explore the most effective ways to design contracts
between providers and buyers (Ferraro, 2011). The present study contributes towards these
goals.
As was put forth by Corbera et al. (2009), PES programmes are still an experiment, and they
should be flexible enough to adapt to the dynamics of socio-environmental systems. For
example, participants who show proof of good organisation and tangible conservation results
should continue to receive financial support after the projects’ 5-year implementation period. It
is important to examine processes of institutional coordination to avoid contradictory policies
and actions in development and land use planning (Corbera, González Soberanis, & Brown,
2009). There are still government policy programmes that contradict and can undermine PSA
efforts, such as subsidies for agriculture and other productive activities that encourage
deforestation (CONAFOR, 2013).
Researchers have observed variable degrees of environmental effectiveness for Mexico’s PSA
programme. It has been found to be effective in avoiding deforestation, but attention has also
been drawn to the high levels of fragmentation in the distribution of PSAH-enrolled lands,
making the provision of measurable services to downstream water users unlikely (Alix-Garcia, et
al., 2005). This relates to the classic “single large or several small” (SLOSS) debate in protected
area design (Järvinen, 1982; Wilcox & Murphy, 1985; Diamond, 1975), where in this case a
protected area would be considered a single large conservation unit and PSA-enrolled lands act
as several small ones. Both approaches have been defended for their proved effectiveness,
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leading to the conclusion that it is more effective to employ a combination of protected areas
and off-reserve management strategies (Pence, Botha, & Turpie, 2003; Araujo, 1999).
Evidence pointing towards a lack of equity in the PSA programme is extremely concerning. PES
programmes should be combined with integrated conservation and development projects
(ICDPs) that can ensure land tenure while providing opportunities for people that do not own
the land (Wunder, 2006). However, like any project with win-win conservation and development
objectives, ICDPs and their limitations must be considered carefully. ICDPs provide alternatives
to environmentally damaging activities, but the links between these activities and conservation
are unclear, conditionality is low, and the new sources of income can be used to complement
existing activities rather than substitute them (Engel, Pagiola, & Wunder, 2008)
It is clear that not all land can be managed for conservation, but planning should consider that
landowners who are not targeted for conservation interventions probably did not choose to
settle in those locations, and some additional measures could be considered to give them the
opportunity to benefit from activities. Increased targeting of the identified priority areas (CPAS)
would reduce the necessary investment for PSA and liberate funds that could be employed to
implement alternative conservation strategies. Some examples include certified organic markets,
secure property rights, capacity-building for market participation, reducing transaction costs and
ecosystem benefits awareness campaigns (Rico García-Amado, et al., 2011).
There is an urgent need to increase the level of environmental protection in the most biodiverse
and threatened regions in Mexico. Whether the national payments for ecosystem services
programme is the correct instrument to employ for this purpose is not part of the scope of this
study. It may be that establishing new protected areas or biological corridors are better solutions.
In Mexico’s PSA, poor administrative targeting has partly directed payments to lands that are
unthreatened or have a low environmental value, since more than half of the most important and
threatened biodiversity areas are not eligible for participation. Monitoring and evaluation are
essential components of any conservation programme, and they must be strengthened for
Mexico’s PSA. It would be useful to evaluate, for example, if participation in the PSA
programme has led to discernible changes in people’s awareness of the importance of
ecosystems and their services, and if payments are more effective when tied to actions, outcomes
or both.
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6 Appendix I
Human Development Index per municipality

Figure 6.1 Mexico’s Human Development Index per municipality. Categorized according to the UNDP. Source: edited from (CONABIO-UNDP, 2014).
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7 Appendix II
Land use and vegetation types

Figure 7.1 Mexico’s land use and vegetation types with names in Spanish. Source: edited from (CONABIO, 2008).
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8 Appendix III
Ecological zones (terrestrial)

Figure 8.1 Mexico’s terrestrial ecological zones. Source: edited from (Toledo & Ordóñez, 2009).
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9 Appendix IV
Cost analysis for all CONABIO priority areas
Table 9.1 Area distribution of land use and vegetation types for each of the three CPAs (Extreme, High and Medium priority).
The payment per hectare per year is based on CONAFOR’s differentiated payment areas. The cost represents the total
investment that would be needed to conserve all of each vegetation type contained in the CPAs.

Land use types
Pine forest
Seasonal agriculture
High evergreen forest
Low deciduous forest
Mountain cloud forest
Oak forest
Cultivated grassland
Mid-sized sub-deciduous forest
Mid-sized semi-evergreen forest
Low evergreen forest
Crassicaulescent scrub
Desert rosetophyllous scrub
Desert microphyllous scrub
Natural grassland
Irrigation agriculture
Chaparral
Subtropical scrubland
Sarcocalescent scrub
Sarco-crassicalescent scrub
Human settlements
Low thorn forest
Hydrophytic vegetation
Submountainous scrubland
Mangrove
Coastal rosetophyllous scrub
High semi-evergreen forest
Halophytic vegetation
Mezquite scrubland
Tamaulipan thorn scrub
Tascate forest
Fir forest
Savannah
Areas apparently devoid of
vegetation
Water bodies
Gypsophyllous vegetation
Sandy desert vegetation
Halophytic grassland
Gypsophilous grassland
Cedar forest
Lowland open forest
Gallery forest
Gallery vegetation
Rain-fed agriculture
Coastal dune vegetation
Acacia wooded grassland
Mid-sized deciduous forest
Palm plantation
Total

CPA area (km2)
Extreme
High
Medium
5266.29
19577.66 19597.58
4923.54
29735.66 24346.67
4041.44
17279.13
7179.34
3439.41
13426.09 28160.62
2915.51
10154.48
2958.54
2166.36
13729.38
0.00
2040.50
13375.88 14107.60
1759.42
8213.13
23030.28
1576.52
14193.13 16498.18
1170.68
7165.56
4037.57
1095.82
10745.63
2033.38
945.42
14770.16 13257.83
888.76
13874.70 23547.77
864.04
10099.01 12892.09
858.31
9134.28
7028.89
851.94
19858.12
2060.28
831.94
9175.49
3956.52
811.89
4109.73
2053.55
776.21
5920.83
944.39
598.96
144.06
333.11
589.19
3275.05
2278.24
571.20
1252.27
1017.23
497.69
6805.68
6335.74
466.28
1543.72
1806.45
421.45
3615.31
155.94
399.19
552.70
81.10
275.28
2481.53
4765.60
259.56
3850.36
3127.14
226.28
4696.92
7379.07
219.48
1878.67
507.54
138.49
1274.52
114.35
134.59
208.42
469.48
119.80
117.70
112.10
104.66
60.26
50.22
21.82
20.44
16.03
8.84
7.07
6.00
0.00
0.00
0.00
42666.58

210.97

1088.04

822.59
1669.27
343.47
43.92
190.15
1353.81
729.25
6613.55
405.43
7.39
0.81
19402.22
1449.43
1913.28
265.73
104.94
203.26
8.98
86.32
194.90
275.97
105.34
631.68
651.74
1631.59
91.06
43.73
147.90
283407.60 269458.41

45

Payment / ha /
year (MXN)
382
0
550
382
700
382
0
382
550
550
380
280
280
280
0
382
280
280
280
0
382
550
280
550
550
550
280
280
280
382
382
550

Cost (million MXN)
Extreme
High
Medium
201.17
747.87
748.63
0.00
0.00
0.00
222.28
950.35
394.86
131.39
512.88
1075.74
320.71
710.81
207.10
82.76
524.46
0.00
0.00
0.00
0.00
67.21
313.74
879.76
86.71
780.62
907.40
64.39
394.11
222.07
41.64
408.33
77.27
26.47
413.56
371.22
24.89
388.49
659.34
24.19
282.77
360.98
0.00
0.00
0.00
32.54
758.58
78.70
23.29
256.91
110.78
22.73
115.07
57.50
21.73
165.78
26.44
0.00
0.00
0.00
22.51
125.11
87.03
31.42
68.87
55.95
13.94
190.56
177.40
25.65
84.90
99.35
23.18
198.84
8.58
21.96
30.40
4.46
7.71
69.48
133.44
7.27
107.81
87.56
6.34
131.51
206.61
8.38
71.77
19.39
5.29
48.69
4.37
7.40
11.46
25.82

280

3.35

5.91

30.47

0
280
280
280
280
382
382
382
280
0
550
280
382
382

0.00
3.14
2.93
1.69
1.41
0.83
0.78
0.61
0.25
0.00
0.33
0.00
0.00
0.00
1590.45

0.00
9.62
5.32
20.42
11.35
0.03
55.37
10.15
5.69
0.00
15.18
17.69
62.33
1.67
9084.48

0.00
1.23
37.91
185.18
0.21
741.16
73.09
4.01
0.25
0.00
5.79
18.25
3.48
5.65
8194.41

0

Land use and vegetation types

Pine forest
Seasonal agriculture
High evergreen forest
Low deciduous forest
Mountain cloud forest
Oak forest
Cultivated grassland
Mid-sized sub-deciduous forest
Mid-sized semi-evergreen forest
Low evergreen forest
Crassicaulescent scrub
Desert rosetophyllous scrub
Desert microphyllous scrub
Natural grassland
Irrigation agriculture
Chaparral
Subtropical scrubland
Sarcocalescent scrub
Sarco-crassicalescent scrub
Human settlements
Low thorn forest
Hydrophyllous vegetation
Submountainous scrubland
Mangrove
Coastal rosetophyllous scrub
High semi-evergreen forest
Halophytic vegetation
Mezquite scrubland
Tamaulipan thorn scrub
Tascate forest
Fir forest
Savannah
Areas apparently devoid of
Water bodies
Gypsophyllous vegetation
Sandy desert vegetation
Halophytic grassland
Gypsophilous grassland
Cedar forest
Lowland open forest
Gallery forest
Gallery vegetation
Rain-fed agriculture
Coastal dune vegetation
Acacia wooded grassland
Mid-sized deciduous forest
Palm plantation

Area (km2)
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10 Appendix V
Distribution of land use and vegetation types per type of CPA
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Figure 10.1 Land use and vegetation types represented by the CONABIO priority areas and their total area.
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11 Appendix VI
Questionnaire
COVER LETTER
To Whom It May Concern:
Good morning. I am a biologist graduated from UNAM and I am currently undertaking a
Masters in Conservation Science at Imperial College, London. I am studying the Mexican
payments for ecosystem services programme (PSA) that is administered by CONAFOR: I am
interested in learning about its biodiversity conservation effectiveness and how it could be
improved through a spatial prioritization strategy.
As experts in your region, you can observe on the ground what is often only seen on paper, and
you can judge and assess the real effects of environmental policies. Having collaborated
previously with CONANP staff during my Bachelors’ degree, I know how important your work
is and how aware you are about environmental issues in your jurisdiction regions. I also know
how busy you are, so I would greatly appreciate it if you could take a few minutes to answer the
short (10 question) questionnaire that you will find attached.
This Protected Area will be listed as a collaborator in this Masters’ thesis, as well as in the
acknowledgements section. If you wish, I will also make sure to send you the results of my thesis
during the month of October. All data and information that you provide through this medium
will be protected in accordance to my institution’s ethics code, and we will not explicitly link
opinions to people, presenting only generalized results.
I am at your disposal or any questions or if you wish to receive more information about my
research project. I appreciate your attention.

QUESTIONNAIRE
Please answer the following questions with a short statement
1. State the full name of the Protected Area:
2. State your name and position:
3. What is (are) the purpose(s) of CONAFOR’s national payments for ecosystem services
(PSA) programme?
4. How many of the ejidos or communities that lie within this protected area have been
beneficiaries of the PSA programme, either now or in the past? How many privately
owned lands?
5. What are the obligations or activities that the beneficiaries must perform as part of the
PSA programme?
6. In your opinion, do they carry them out in an accurate and timey fashion?
7. Which environmental effects have you observed, either positive or negative, that may
have occurred from the onset of the PSA programme in this Protected Area?
8. How effective is the PSA programme in achieving its objectives in this area?
9. How could the PSA programme be changed or improved to guarantee environmental
conservation?
10. Please state any other comment or additional information you may wish to share:
47
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12 Appendix VII
Summary of questionnaire answers
Table 12.1 Main answers given and subjects discussed in the 11 questionnaires that were answered by staff of the National Commission of Natural Protected Areas.
KI

Objectives

Obligations

Compliance

Environmental change

Effectiveness

Improvements

1

Conservation,
participation,
poverty

Surveillance, exclusion,
signboard placement,
restoration

No: no support

Positive: vegetation is
recuperating

Medium: lack of monitoring

Forestry technician, capacity-building,
monitoring

2

Poverty, ES,
conservation

Stop land use change, reduce
extensive grazing, improve
management, signboard
placement, surveillance, habitat
improvement, cleaning

No: lack of will,
no support

Neutral: no ecological change.
Cleaning and excessive
signboard placement

Medium

Match activities to type of ecosystem
and conditions

3

Participation,
conservation, ES

Protection, conservation,
restoration

No: no support

Negative: excessive and
unnecessary activities. No
attention to real problems.

Medium: income is poorly
administered

PA managers should be technicians

4

ES, poverty,
conservation,
sustainable use

Yes: especially
fire prevention

Positive: protection, income,
increased appreciation of the
benefits of ES, risk of forest fire
is reduced, fast response to
plagues

Complete: economic incentive
increases interest and conservation
activities. Funds invested in activities
create jobs, other funds are destined
to social benefit

Integrative eligible areas, no differential
payments, better eligibility criteria,
monitoring, local markets

5

Don't know

Stop land use change,
surveillance, fire prevention,
reduce extensive grazing,
signboard placement, forest
health, avoid hunting,
restoration
Don't know

Don't know

Positive: risk of forest fire is
reduced

Don't know

Inter-institutional coordination, forestry
technicians, improve activities,
watershed scale

6

Conservation

Reduce impact, improve
management

Positive: reforestation

Medium: lazy

Monitoring, especially of allocation of
funds

7

ES, poverty

Positive: increased appreciation
of the benefits of ES

High

8

Conservation,
management

Monitoring, surveillance,
cleaning, fire prevention,
signboard placement
Fire prevention, capacitybuilding courses, surveillance,
ecosystem health

Medium:
tempted to
misuse funds
Yes

No: lack of will,
no support

Neutral: no ecological changes.
Illegal activities continue

Complete

Associate PSA to productive projects,
inter-institutional cooperation, technical
support
Monitoring NR and social before,
during and after to show effectiveness
of activities and funds

9

Conservation,
participation

Medium: no
plague control

N/A

N/A

Maintain natural conditions

48

Increase participation, increase eligible
areas in deserts.
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KI

Objectives

Obligations

Compliance

Environmental change

Effectiveness

Improvements

10

ES, management

Stop land use change,
surveillance, fire prevention

Yes

Positive: increased appreciation
of the benefits of ES

High: capacity-building and
monitoring is required

Increase per hectare payments and
number of eligible hectares

11

Conservation,
ES, participation

Stop land use change, improve
management

No: only when
supervised

Positive: increased appreciation
of the benefits of ES, fire
prevention, increased biological
diversity, increase in protected
surface outside the limits of the
PA

Complete: forested areas are
conserved, increased awareness

Increase communication of the
objectives of the program and its
success, generate local markets,
promote research into social aspects
that determine participation
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13 Appendix VIII
Participating protected areas

Figure 13.1 Location of Mexico’s terrestrial protected areas (yellow) showing the 52 ones which contain 2010 PSA-enrolled lands (orange) and the 11 ones
that answered the questionnaire (green, with names). The order in which the answers are presented in Appendix VII is not related to geographical or
alphabetical order. Source: edited from (CONANP, 2012).
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14 Appendix IX
ID numbers of gap CPAs (High and Extreme) with HDI<0.6 in green
5
151
161
460
515
548
550
581
615
706
813
814
821
845
876
877
878
886
909
911
914
941
942
973
1011
1012
1013
1014
1016
1050
1053
1090
1092
1126
1128
1130
1164
1165
1166
1199
1200
1202
1203
1204
1244
1245
1246
1285
1304
1312
1327
1329
1347
1355
1371
1372
1390
1398
1399

1441
1455
1456
1457
1458
1471
1499
1500
1528
1540
1541
1542
1549
1570
1582
1583
1584
1600
1612
1625
1626
1627
1666
1667
1668
1681
1710
1711
1739
1753
1796
1797
1842
1900
1934
1979
1980
1991
2002
2024
2047
2067
2113
2138
2158
2226
2229
2339
2385
2429
2473
2712
2801
2842
2866
2867
2882
2907
2909

2924
2947
2949
2963
2967
2987
2988
2989
3004
3028
3029
3045
3068
3069
3070
3085
3091
3125
3150
3154
3169
3170
3198
3215
3228
3244
3259
3267
3303
3305
3350
3371
3395
3396
3413
3416
3439
3483
3484
3504
3509
3527
3570
3571
3577
3612
3613
3639
3654
3655
3661
3674
3690
3696
3697
3704
3705
3713
3714

3731
3733
3738
3746
3755
3773
3774
3775
3776
3779
3794
3796
3812
3820
3836
3853
3857
3861
3877
3893
3899
3900
3903
3915
3916
3919
3932
3935
3939
3955
3958
3959
3972
3978
3997
3998
4013
4014
4017
4032
4036
4037
4042
4046
4049
4050
4051
4053
4055
4069
4070
4074
4087
4088
4089
4091
4107
4108
4112

4118
4125
4126
4129
4138
4139
4146
4147
4165
4167
4168
4170
4183
4184
4202
4203
4204
4205
4207
4221
4240
4242
4258
4261
4278
4293
4296
4297
4311
4322
4323
4332
4333
4339
4343
4350
4369
4385
4403
4407
4411
4418
4438
4445
4446
4449
4455
4488
4512
4514
4517
4518
4521
4541
4544
4547
4555
4577
4580
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4581
4608
4614
4620
4636
4641
4645
4651
4657
4658
4659
4670
4676
4687
4689
4717
4727
4729
4730
4731
4734
4737
4747
4756
4758
4759
4760
4762
4783
4784
4785
4786
4788
4789
4790
4793
4814
4816
4817
4842
4843
4844
4845
4846
4849
4858
4869
4870
4871
4872
4873
4874
4877
4897
4898
4899
4900
4901
4904

4924
4926
4927
4928
4957
4959
4986
4987
4994
5024
5056
5058
5091
5092
5096
5132
5134
5215
5250
5293
5333
5368
5375
5408
5414
5447
5448
5534
5554
5569
5579
5593
5594
5621
5658
5661
5662
5674
5698
5699
5700
5736
5737
5739
5740
5779
5780
5781
5821
5822
5863
5865
5907
5994
6038
6081
6104
6106
6125

6126
6127
6150
6168
6171
6192
6212
6214
6215
6259
6305
6349
6551
6735
6755
6783
6846
6853
6905
6947
6958
7155
7264
7279
7331
7500
7535
7554
7556
7596
7668
7687
7700
7741
7806
7844
7856
7871
7874
7890
7917
7954
7967
7993
8002
8030
8034
8060
8066
8152
8162
8187
8205
8219
8261
8279

52

52

