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Using various sources of information, we reviewed the literature about the economic valuation of eco-
system services in Mexico. The objectives were to analyze the diversity and consistency of value esti-
mations, identify research gaps, and suggest directions for future research. We found 43 studies that used
non-market valuation methods to estimate the economic benefits of 24 types of ecosystem services. The
most evaluated service was recreation, followed by water and food resources. Contingent valuation was
the most cited method, followed by travel cost and choice experiment methods. While the number of
studies is encouraging, many important ecosystem services still remain unnoticed and are not accounting
towards the total economic value (e.g. pollination, medicine, bioenergy, etc.). In addition, the majority of
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studies revealed a lack of validity tests, which challenges the reliability of results. Hypothetical bias and
the embedding effect are serious problems that must be addressed in future stated preference studies.
Considering the issues reviewed here, we believe that the scientific community in Mexico should keep

Recreation doing more research on economic valuation. This information can help to transit from hypothetical to
real markets and to highlight the critical role of ecosystem services in society.

© 2016 Elsevier B.V. All rights reserved.
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1. Introduction

Research on the role of ecosystem services on human wellbeing
has increased exponentially in the last few decades (Balvanera
et al.,, 2012; Pirard and Lapeyre, 2014). Much of the interest is
because they provide a great variety of benefits to society and
some are critical for human wealth, health, livelihoods, and sur-
vival (Costanza et al., 2014). However, while searching for these
benefits, society exerts excessive pressure over natural resources,
leading to significant loses of land that sustain and provide the
ecosystem services. According to Costanza et al. (2014), from 1997
to 2011 the worldwide loss of ecosystem services had been esti-
mated to be around $4.3 trillion per year due to land use change.
The continued overuse of ecosystems has come at the expense of
the livelihood of the future generations and the poor (de Groot
et al,, 2012).

The loss of ecosystem services (ES) has spurred many promi-
nent scholars and organizations around the world to propose new
forms to reevaluate the relationship between society and ecosys-
tem services. The work done by Millennium Ecosystem Assess-
ment, the United Nations-based The Economics of Ecosystems and
Biodiversity, the Ecosystem Services Partnership, among others,
are only examples of the society’s interest to participate in forums
to better manage ecosystem services (Costanza et al., 2014). One of
the mechanisms that can be used to reframe the relationship be-
tween society and ecosystem services is through the assignment of
an economic value (de Groot et al., 2012). Expressing the value of
ecosystem services in monetary units has multiple uses such as
project evaluation of ecosystem restoration, setting entry fees to
national parks, or evaluating scenarios for policy making (Sanjur-
jo-Rivera and Cortes-Islas, 2008). As noted by Adams (2014), a
monetary valuation of nature should be accepted only if it im-
proves environmental conditions and the socioeconomic condi-
tions that support that improvement.

The focus of this review is primarily on the indirect and passive
use ES that were valued through non-market methods. These ES
are characterized by a quasi-public, non-rivalry property, the
presence of externalities, and different scales of production
(Brauman et al., 2007; Plottu and Plottu, 2007; Caro-Borrero et al.,
2015). The quasi-public, non-rivalry nature implies that it is diffi-
cult, if not impossible, to exclude an individual from using an
ecosystem service (e.g. CO2 sequestration), and several individuals
can benefit at the same time without diminishing each other’s use
values (Caro-Borrero et al., 2015). The presence of externalities
means that the economic benefits of users of these services will
not be deviated to compensate providers. And regarding the scale
of production, these services are characterized by economies of
scale in production; the larger the ecosystem, the lower the mar-
ginal costs (Brauman et al., 2007).

In Mexico, recognition and endorsement of the role of ecosys-
tem services has been mostly led by the government (Corbera
et al., 2009). In 2003, the Mexican government launched the so-
called Payment for Ecosystem Services (PES or PSA for its Spanish
acronym) program that basically attempted to reduce deforesta-
tion through three key instruments: (1) direct regulations of ac-
tivities that change land use or degrade natural areas, (2) subsidies
to sustainable forestry activities, and (3) policy actions to stop il-
legal logging (Mufioz-Pina et al., 2008). The payment, offered as an
economic compensation or subsidy, was calculated as the oppor-
tunity cost of alternative uses of the land such as agriculture or
livestock. The goal was to maximize the amount of forest that
could be protected subject to a fixed budget. According to annual
reports, the PES program has paid more than $US 200 million and
protected about 1.5 million hectares of strategic forest areas
(CONAFOR, 2015).

Since the inception of the Mexican PES program, various

studies have been conducted to emphasize the need of compen-
sating landowners according to the real benefits people obtain
from ecosystems (Corbera et al., 2009; Balderas-Torres et al.,
2013b; Garcia-Amado et al., 2013; Sims et al., 2014; Caro-Borrero
et al, 2015). The uniqueness of the Mexican PES comes from its
nationwide scale and its consequential benefits aimed to improve
economic conditions of poor forest owners while simultaneously
reducing deforestation (Mufioz-Pifia et al., 2008; Caro-Borrero
et al,, 2015), which only a few countries have attempted to do.
Whether the program has achieved both goals is not the focus of
this work. The purpose is to reveal if studies provide enough,
consistent information about the value of ecosystem services, gi-
ven the diversity of methods and geographical areas.

We focused on Mexico because the country has undergone high
deforestation and degradation rates (Rosete-Vergés et al., 2014)
and makes a good example of the potential response of society to
reduce these problems. There is a growing interest to protect en-
tire watersheds to promote other indirect, passive use values. Also,
being a developing country, it represents a good case study to
discuss the application and validity of non-market valuation
methods, initially designed for developed countries' (Whittington,
2002). Finally, given the great amount of research conducted in the
country, it facilitates an analysis of national level management
policies. Therefore, the objectives of this study are (i) to document
the number of economic valuation studies for ecosystem services
in Mexico, (ii) analyze the diversity and consistency of value es-
timations, and (iii) identify research gaps and suggest directions
for future research.

2. Methods

In this section, we provide information about the forms of data
collection in this work, and the list of studies eventually used in
our review. We considered only those studies that explicitly re-
cognized the public nature of nonmarket ecosystem services,
which are characterized by a diversity of direct, indirect, and
especially passive use values. The majority of these types of values,
single or combined, can be estimated through users’ stated or
revealed preferences (Freeman III, 2003). The targeted study had
to explicitly state the amount of money that was assigned to an ES,
including a description of the main factors motivating the user’s
preference. The reason to have a monetary value was essential to
make standard comparisons among studies.

Several sources of information, where a reliable valuation
method was used, were examined in this paper. The first source
included a literature search from all available databases (e.g. Web
of Science, Scopus, and Google Scholar), the web for nonmarket
valuation studies, and several university collections of books,
theses, and working papers either in Spanish or in English.> The
last two sources were verified to check if availability was relatively
easy and open to the public. A detailed review of keywords, ab-
stracts, and introductions served to select studies directly related
to ecosystem services and the valuation approach. Our selection
criteria included: (a) they must have been conducted in Mexico;
(b) be an original case study; (c) provide information about the
valuation method used; (d) provide a monetary value of a given
ecosystem service; and (e) provide the location of the case study

! For example, the number of contingent valuation studies since 1990 includes
over 4000 publications, of which 146 have been conducted in developing countries
(Durand-Morat et al., 2016).

2 We excluded “gray” literature if access to the document was unclear. We did
consider studies, such as those reported by government institutions or non-in-
dexed university journals, as long as they used non-market valuation methods and
offered comprehensive results.
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