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ABSTRACT. The urgent need to revert the ecological and social equity crises of the current development model and realize the potential
of sustainable development has led several disciplines to converge on the socioecosystem concept as the most appropriate theoretical
framework for research and public policy. The socioecosystem approach recognizes that social systems are integrated with natural
systems and seeks to adaptively comanage socioecosystem coevolution for the sustainable development of both systems. We hypothesize
that incorporation of this approach into environmental policy in Mexico could help resolve many of the problems that currently
undermine policy effectiveness. To find out to what extent policy professionals might concur with this hypothesis, and what the
opportunities and obstacles to implementing socioecosystem-based policy might be, research was conducted to elicit the expert opinion
of officials responsible for formulating and implementing environmental policy in Mexico. The principle opportunities consist in the
fact that experts intuitively understand the socioecosystem approach, and that most perceive advantages in adopting it because its
policy attributes can potentially help to resolve many of the factors they identify as limiting the success of current environmental
policies. Obstacles to its adoption include institutional barriers and the vested interests that benefit from the status quo.
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INTRODUCTION
The current development model, based on economic growth
fueled by population increase and expectations of rising material
prosperity, is not sustainable economically or ecologically (Daly
2007). Nor is the inequitable distribution of the economic and
ecological risks, costs, and benefits of such development
sustainable socially (Raworth 2012, Moore 2015). Half  of global
wealth is owned by 1% of the world’s population (Oxfam 2015),
and 795 million people suffer from hunger and malnutrition
(World Food Programme 2016). The cumulative impact of human
activities on the biosphere is so intense and ubiquitous (Goudie
2013, Ellis 2015) that it is a major force in planetary dynamics
(Crutzen 2002, Waters et al. 2016) and is overwhelming some of
the planetary boundaries within which human societies can thrive
(Rockström et al. 2009).  

The long-term nonviability of this development model was
attested to decades ago, spurring international agreement to
promote sustainable development (United Nations 1992), defined
in the Brundtland Report as that “...which satisfies the needs of
the present without compromising the ability of future
generations to meet their own needs” (WCED 1987:16).
Sustainable development has its critics (Redclift 1987, Banerjee
2003, Escobar 2012), not least because it eludes definition in terms
conducive to formulating public policy to implement it (Redclift
2002, 2006). But it remains the object of political, academic, and
business discourse (Lovins et al. 2007, Spangenberg 2011, United
Nations 2015), such that recent proposals for “green growth” or
a “low carbon economy” are framed in sustainable development
terms (Wallström 2004, OECD 2016, United Nations 2016).  

Academic contributions in pursuit of sustainability have fostered
the emergence of ecological economics (Costanza 1991) and
sustainability science (Spangenberg 2011). They have also led to
a better understanding of humanity’s role in the coevolving
biosphere, in the framework of complex adaptive systems
(Gunderson and Holling 2002, Holland 2012), and to outlining
proposals for jointly addressing the social, economic, and
ecological boundaries of sustainable development (Daly 2007,
Leach at al. 2012, 2013, Dedeurwaerdere 2014).  

In this context, the concept of the socioecosystem is becoming
increasingly relevant. Socioecosystems are conceived of as
human-biological-physical entities that have emerged from
ecosystems and which coevolve through integrated biophysical
and cultural processes occurring across different spatial and
temporal scales (Maass et al. 2016). The socioecosystem concept
has been converged upon and developed by diverse branches of
the biological and social sciences as an ideal framework for
applied, transdisciplinary research into integrated social and
natural systems, which no discipline can tackle alone, and for
implementing public policy to manage them sustainably (Young
et al. 2006, Ostrom 2009, Collins et al. 2011, Resilience Alliance
2018). The promise of the socioecosystem approach has fostered
a proactive stance from scientists seeking to fast-track its adoption
as a basis for environmental policy (Garmestani and Benson 2011,
Maass 2012, Pisano 2012).

The socioecosystem, sustainability, and environmental policy
Originally conceived of by Argentine ecologist Gilberto Gallopín
as a framework for implementing sustainable development, the
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Fig. 1. Schematic model of a socioecosystem: its structure, relations, and processes. Source: Compiled by the
authors. Note: The economic subsystem (blue circle) is a component of the social subsystem (pink circle), with
many shared elements. The social subsystem is shown partially outside of the ecological subsystem (green oval)
to illustrate that some areas of social life do not directly involve the ecological subsystem. If  this figure were to
illustrate only the relational dependencies of the socioecosystem, it would represent the social subsystem entirely
within the ecological subsystem because the people involved have irreducible biophysical dependencies
(oxygenated air, food, water, etc.). Arrows indicate directions of relational influences.

socioecosystem comprises any social system integrated within any
ecological system, at any one of a number of nested scales, from
the local to the global (Gallopín et al. 1989, Gallopín 2001,
Gunderson and Holling 2002). The concept integrates several
developments in complex adaptive systems theory, including
resilience, emergence, and uncertainty (Gallopín 1994, Gallopín
et al. 2001, Gunderson and Holling 2002, Holland 2012). In
framing the socioecosystem concept in relation to sustainable
development, Gallopín emphasized its potential for avoiding
processes of impoverishment of its social or ecological
components as these are modified through interactions and
coevolve in response to human activities (or other systemic
pressures), through adaptive management (Fig.1; Gallopín et al.
1989, 2001, Gallopín 2001, Young et al. 2006).  

The socioecosystem approach to sustainable development
represents an ontological rather than a methodological paradigm
shift for the joint management of human activities and the
environment, because it is predicated on the relational realities of
its constituent elements and nested subsystems, and between

neighboring socioecosystems and systems at larger temporal and
spatial scales (Maass and Equihua 2015). Humans cannot be
separated from ecosystems: we evolved and are embedded within
them. They constitute the matrix that makes our existence
possible, on which we are wholly dependent (Maass and Equihua
2015). In turn, the economy is an emergent property of human
society, embedded and dependent both upon it and the resources
of the ecological subsystem (Fig. 1).  

These relational realities challenge a major assumption of
sustainable development as set out in the Brundtland Report, that
of the mutual interdependence of the natural, social, and
economic aspects of development (WCED 1987), often
represented as a Venn diagram of three partially overlapping
circles (sensu Flint 2013).  

There are certainly mutual interactions, but nature per se is not
dependent on people or the economy for its existence (although
the survival of present species and ecosystem services is in our
hands), whereas human societies and economies are ultimately
dependent on nature for theirs (MEA 2005, Walker and Salt 2006,
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Table 1. Policy attributes characteristic of socioecosystems and their management.
 
Policy attribute† Description

Ecosystem approach Based on systems theory, it permits an integrated understanding of the inter-relations between the components and
subsystems comprising an ecosystem (Maass and Martínez-Yrizar 1990, Secretariat of the Convention on Biological
Diversity 2004).

Integrated drainage
basin approach

Water is vital for natural and social systems. It binds both together and as a resource can be managed apart. This approach
means managing the basin’s (sub-basin or watershed) natural and social systems to maintain the eco-hydrological processes
they need to thrive, i.e., water quantity and quality indicate the health of these and their interactions (Sarukhán and Maass
1990, Maass and Cotler 2007, Wood et al. 2007, Parkes et al. 2010).

Interdisciplinary
approach

Interactions between social and natural systems require inter- and transdisciplinary study to generate an integrated
understanding of their functional relations (Haberl et al. 2006, Ostrom 2009, Collins et al. 2011, Maass and Equihua 2015).

Long-term vision To construct tendencies by monitoring indicators, learn by doing, and adjust management decisions to ensure their
effectiveness, the socioecosystem approach requires a multidecadal timeframe (Haberl et al. 2006, Maass et al. 2010a, Collins
et al. 2011, Maass 2012).

Environmental
mainstreaming

Many environmental problems stem from economic activities in the remit of different government sectors (e.g., agriculture,
mining, etc.). Environmental policy integration or mainstreaming across sectors can foster less harmful activities (Dresner
2002, Lafferty and Hovden 2003, Freudenburg 2005, IIED 2007, Wood et al. 2007).

Public-private financing The collaborative, interdisciplinary, multistakeholder and long-term nature of socioecosystem research and management for
sustainable development is an investment for all. Public-private financing allows the costs of the investment to be shared
among stakeholders (Grimsey and Lewis 2004, Garmestani et al. 2008, Collins et al. 2011).

Stakeholder
participation

Fully representative participation of stakeholders is integral to socioecosystem management. It ensures that scientific and
nonscientific, user-relevant expertise contributes to decision making and fosters transparency, accountability, and a more
democratic process (Funtowicz and Ravetz 1991, Maasen and Lieven 2006, Jordan 2008, Callon et al. 2009).

Effective
communication and
dissemination

Collaboration between scientists from different disciplines (inter- and transdisciplinarity), government officials from different
sectors (mainstreaming), and stakeholders with relevant expertise requires appropriate mechanisms (fora, workshops,
networks) and skilled communicators, to synthesize, share, and make knowledge accessible to all (Castillo 2000, Callon et al.
2009, Ostrom 2009, Maass and Equihua 2015).

Effective
(environmental)
governance

Policy implementation needs coordinated stakeholder action across spatial and temporal scales, via a polycentric (nested)
arrangement of government tiers, research institutions, producer organizations, etc., effective legal frameworks, and
institutional arrangements (Olsson et al. 2004, Jordan 2008, Brondizio et al. 2009, Young 2010).

Sustainability
indicators

These are required for research, diagnosis, policy formulation, and results monitoring. Appropriate indicators (not existing
ones, regardless of value) are indispensable to detect changes in socioecosystem variables (Stanford and Poole 1996, Valentin
and Spangenberg 2000, Neumayer 2010, Collins et al. 2011, Maass 2012, United Nations 2015).

Monitoring and
evaluation

Monitoring of sustainability indicators detects changes in system variables. Knowing the scale, rate, and tendency of change
allows evaluation of management decisions and their results. Monitoring is not the exclusive preserve of scientists:
participatory monitoring and citizen science have important roles to play (Stanford and Poole 1996, Berkes and Folke 1998,
Astier et al. 2008, 2012, Collins et al. 2011, Maass and Equihua 2015).

Adaptive
comanagement

Adaptive (co) management (sensu Holling 1978) helps to cope with uncertainty in socioecosystem management by
responding to changes in state conditions (monitored via indicators) with adaptive changes in management, either to return
the direction of socioecosystem evolution to a chosen course or to opt for a new course consistent with the new conditions.
Institutions within the governance structures involved in socioecosystem management must be flexible enough to respond to
change and learn from experience (Holling 1978, Berkes and Folke 1998, Yorke et al. 2002, Olsson et al. 2004, Armitage et al.
2009, Ostrom 2009, Collins et al. 2011).

† This shortlist is a key component of the conceptual framework used to elicit expert opinion. It derives from a literature review focused on
socioecosystem management for research and public policy. These policy attributes were selected on the basis of their frequent occurrence (in some
form) in the publications consulted, together with their conceptual compatibility. For example, sustainability indicators, monitoring and evaluation,
and adaptive management often occur together. Environmental mainstreaming, stakeholder participation, communication and dissemination, and
effective environmental governance can also occur together, but not always. Some of these policy attributes occur only partially developed (e.g., degrees
of stakeholder participation), singly, or as subsets in some publications (as in some existing policies). Because of this, although partial conceptual
overlap exists between some of them, listing all 12 avoids assumptions as to degrees of inclusivity or exclusivity between them. There is no a priori
rationale behind the policy attributes, nor has one been imposed ex post to shoehorn them into pre-existing schema within the field of socioecosystem
research. Although this list is not in any particular order or intended to be exhaustive, we consider that all 12 policy attributes, taken together, can be
considered characteristic of a socioecosystem approach to public policy. None of them could be omitted without leaving some integral aspect of
socioecosystem management unattended, and most additional attributes would tend to be more context specific.

Maass and Equihua 2015). This is central to the argument of
ecological economics for pursuing strong rather than weak
sustainability (Gómez-Baggethun and de Groot 2007, Döring and
Muraca 2011). Strong sustainability recognizes that natural
capital (biodiversity, ecosystem services, and natural resources)
cannot be transformed into and substituted for ad infinitum by
human or economic capital, as the weak sustainability of
neoclassical economists suggests, because its life-supporting

functions mean that its true value for living beings transcends its
economic value (Costanza and Daly 1992, de Groot et al. 2003,
Ekins et al. 2003). Natural capital and human or economic capital
are, in fact, complementary (Daly 2007). The current ecological
and social crises suggest that the neoclassical weak sustainability
adopted as policy by default is tantamount to unsustainability
(Dedeurwaerdere 2014). Without changes to prevailing economic
theory and policy, a socioecosystem approach to environmental
policy is unlikely to foster sustainable development per se, but its
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implementation could make policy outcomes more successful and
sustainable through more informed, transparent, and flexible
decision making.  

Conventional policy frameworks tend to treat people as separate
from nature, and government as separate from both (Chandler
2014); but government clearly does not exist in a separate reality,
although it can sometimes feel like it. This artificial conception
of government as unentangled in the networks of actors, actions,
and consequences that comprise reality can compound
imbalances in power relations that benefit some actors while
harming others. This is not conducive to desired policy outcomes
and can impede learning from real-world experience (Sterman
2006, Chandler 2014, Moore 2015).  

The ontological basis of the socioecosystem approach to policy
better reflects our evolving understanding of reality as comprising
actors (human and nonhuman) embedded in networks of
relational linkages, such that the direct or indirect consequences
of our actions can affect each other’s welfare and contribute to
either eroding or regenerating natural capital (Maass and
Equihua 2015). These reciprocal interactions produce emergent
properties that cause the whole to coevolve, so better informed
choices should produce more desirable outcomes (Sterman 2006,
Chandler 2014, Maass and Equihua 2015).  

Based on a literature review focused on socioecosystem
management for research and public policy (which included the
search terms: socio-ecological system, social-ecological system,
SES, sistema socio-ecológico, socioecosystem, and socioecosistema),
we have identified a diverse set of concepts, criteria, and
approaches referred to repeatedly in the publications consulted
(with different emphases, depending on context and author),
which we call policy attributes (Challenger et al. 2014), that
together may be considered characteristic of the socioecosystem
approach (Table 1).  

Given the nature of the socioecosystem (Fig. 1), these policy
attributes provide a practical operational framework for applied
research and for formulating and implementing policy initiatives
for the sustainable management of integrated social and natural
systems (Maass and Equihua 2015). In particular, they should
foster a more inclusive, transparent decision-making process,
allowing a more flexible response to the emergent behavior of the
coevolving socioecosystem, while learning by doing (Walker and
Salt 2006, Chandler 2014, Fischer et al. 2015, Maass and Equihua
2015).  

Our working hypothesis is that the incorporation into
environmental policy of those policy attributes conducive to the
sustainable management of socioecosystems can create
opportunities to improve policy outcomes by addressing the
obstacles that currently undermine policy effectiveness in Mexico,
i.e., institutional barriers, limited public participation, and other
problems of implementation.  

Our aim is not to test this hypothesis directly, but to find out to
what extent policy professionals concur with it, and what the
opportunities and obstacles to implementing socioecosystem-
based policy might be. To that end, we conducted research to elicit
the expert opinion of government officials on the potential
advantages or disadvantages of the socioecosystem approach
relative to current approaches to formulating and implementing
environmental policy in Mexico.

Integrating the socioecosystem approach into public policy:
Mexico as a case study
Except when it serves some military, economic, or emergent public
health interest, the movement of ideas across the science-policy
interface is slow (Hoppe 2005). Tansley’s ecosystem concept
(1935), central to ecology since the 1930s, was not integrated into
policy for decades: 1970 in the USA and 1982 in Mexico (U.S.
Congress 1970, SEGOB 1982). This presents an obstacle to the
relevance of science and to the relevance of public policy, to the
detriment of both, and must be addressed proactively by scientists
and policymakers.  

Although the socioecosystem concept has been converged on by
diverse scientific fields and is included in the agendas of some
conservation and development organizations (Ravera 2005, Viota
Fernández and Maraña Saavedra 2010, Fischer et al. 2015), it
barely figures in policy documents (Garmestani and Benson 2011,
MADS 2012, Pisano 2012, Galán et al. 2013; see also http://www.
sd-network.eu/), and no socioecosystem-based public policies
have yet been implemented anywhere (Challenger et al. 2014).  

In Mexico, as elsewhere, political and conceptual tensions exist
between the environment sector and other sectors (e.g.,
agriculture, mining) and tiers of government (e.g., some state
governments subsidize livestock production in federal protected
areas), and even between agencies within the sector, hampering
effective policy implementation (Leff  2002, Domínguez 2002).
Nevertheless, environmental policy has evolved, influenced by
international developments, from a narrow focus on resources in
the 1980s, e.g., fish, lumber (SEGOB 1983a), to a more integrated,
ecosystem-based management today, e.g., sustainable fisheries
and forest management, environmental impact assessment, etc.
(SEGOB 1996, 2007). However the ecosystem approach, as
defined by the Secretariat of the Convention on Biological
Diversity (2004), to which Mexico is party, has not been written
into law or policy (Challenger et al. 2014; see also http://docplayer.
es/46112580-Que-entendemos-por-enfoque-ecosistemico.
html#download_tab_content). The policy attributes we
identified as characteristic of the socioecosystem approach could
help to alleviate these conceptual tensions and omissions, while
also addressing other factors limiting policy success.  

The perceived advantages of the socioecosystem approach have
led to a concerted effort by academics in Mexico to raise its profile,
spearheaded by the Mexican Long Term Ecological Research
Network (Maass et al. 2008, 2010a), supported by the
government’s National Commission for the Knowledge and Use
of Biodiversity (CONABIO). This includes a chapter proposing
socioecosystem-based environmental policy in a key 2012 book
on Mexico’s development (Maass 2012), the same year in which
the socioecosystem concept was first mentioned in a policy
document on climate change adaptation (INECC-SEMARNAT
2012). There followed a book coedited by CONABIO and the
Ecosystems Research Centre of the National Autonomous
University of Mexico (UNAM; Galán et al. 2013), Mexico’s first
symposium on socioecosystem management (Martínez Ramos
2014), and a related monograph (INECC 2014). Besides
contributing to research, such initiatives help build consensus in
academic and government circles for the adoption of
socioecosystem-based public policy (Castellarini et al. 2014).  

We explored the receptiveness (or otherwise) of government
officials to the socioecosystem concept as a basis for policy.
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Fieldwork was conducted to gain an insight into the expert
opinion of those directly involved in formulating and
implementing environmental policy in Mexico. Given that no
public policies for managing socioecosystems have been
implemented anywhere to date (Challenger et al. 2014), and in
Mexico, as elsewhere, the socioecosystem concept is unlikely to
be familiar to government officials, it is not possible to ask directly.
It was thus decided to elicit their opinions based on a brief
definition of the socioecosystem concept and a description of
what the socioecosystem approach might bring to public policy.
This was done after indirectly obtaining their opinions on those
policy attributes characteristic of the socioecosystem approach
(Table 1), some of which are, to a degree, integral (individually or
as subsets) to the policies for which the experts are responsible
(Challenger et al. 2014). Further enquiry was made into the
factors or contexts that facilitate or obstruct deployment of these
policy attributes in the process of policy formulation and
implementation, and their effects on policy outcomes.

METHODS
The areas of expertise of the consulted officials took into account
a previous study to determine which of Mexico’s federal
environmental management policies have the most affinity with
the socioecosystem approach. The study examined five policies,
each having a territorial management function, as with any future
socioecosystem-based policy, their spatial definition based on
ecological criteria, established in law (Challenger et al. 2014).
These policies are similar to those with comparable aims in other
countries (Fig. 2):  

1. Protected natural areas (hereafter, protected areas):
Administered by a national commission (CONANP), they
include national parks, biosphere reserves, etc., in which
well-conserved ecosystems predominate. The state is not a
significant landowner in Mexico, and most protected areas
are established on nonstate land and comanaged by local
communities and CONANP personnel, according to a
management plan. 

2. Drainage basin management (hereafter, basin units):
Administered by the National Water Commission
(CONAGUA), via drainage basin commissions and
councils, the director of which is usually a CONAGUA
official, other members representing major water users (e.g.,
municipal governments, farmers, industry) and civil society
(NGOs, etc.). Basin units have the most affinity with a
socioecosystem approach (Fig. 2). 

3. Environmental management units (planning units): The
basis for ecological land-use planning (landscape-level land-
use planning) and administered by the Ministry of the
Environment (SEMARNAT), they have the second highest
affinity with the socioecosystem approach. 

4. Management units for wildlife conservation (wildlife units):
Administered by SEMARNAT, these are voluntarily
established in natural habitat on private or common
property and administered to conserve or sustainably
manage selected species (for hunting, ecotourism, trade, etc.)
following a SEMARNAT-approved management plan. 

5. Forest management units (forestry units): Administered by
the National Forestry Commission (CONAFOR), in

partnership with regional forestry associations whose
members undertake forest management according to
SEMARNAT-approved management plans. They have the
least affinity with the socioecosystem approach (Fig.2). 

Fig. 2. Affinity of selected environmental policies with the
socioecosystem approach. Source: Modified from Challenger et
al. 2014:10.

To build on this precedent, 20 experts were selected from among
current or recently retired government officials responsible for
formulating or implementing these five policies, four from each.
Results are mediated by the fact that each is an expert primarily
in her or his own policy, which could imply that their responses
are somewhat value laden regarding the reputations of these,
although an insignificant net bias is assumed. Even so, we
performed an exploratory analysis of the coded expert response
data to evaluate any possible influence relating to the experts’
characteristics or the institutions they represent. Using R, we
applied agglomerative hierarchical clustering, principal
component analysis (PCA, summarized in Biplot graphs), and a
classification tree (R Core Team 2017).  

Stratified purposeful sampling was used to select individuals with
highly relevant professional experience as information-rich cases
(Patton 2002; Appendix 1 gives a brief  profile of the experts).
Each was asked to answer a questionnaire before responding to
questions during a semistructured interview. Both sets of
questions involved consulting the experts with regard to the 12
policy attributes encapsulating core concepts of the
socioecosystem approach, described in Table 1. Appendix 2 gives
the rationale for these surveys, and Appendix 3 lists the interview
questions. An additional 10 experts with a more academic profile
and having held more senior government posts (see again
Appendix 1) were sent identical questionnaires (without being
interviewed) to triangulate the responses of the previous 20. The
30 experts represent a good sampling intensity of the small
population of key, experienced people available in Mexico. Once
all the interviews were completed (April to August of 2014), two
methodologies were used to analyze the data:  
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1. Inductive qualitative analysis of the experts’ responses, in
accordance with grounded theory, the “discovery of theory
from data” (Glaser and Strauss 2012:1). The interview
transcripts were uploaded to the software Atlas-ti and the
text was reviewed and coded (an iterative process) to reveal
the major themes, issues raised, and where opinions coincide
or differ between policy subgroups (Patton 2002). The codes
and memos synthesizing the interview data were interpreted
to identify the linkages between the concepts and issues they
represent. Related codes and memos were grouped into more
inclusive and complex categories that link together
conceptually. These were grouped into a second, still more
inclusive set of categories to permit an explanatory
theoretical framework to emerge, grounded in the data and
communicable as a narrative (Patton 2002, Hernández
Sampieri et al. 2006, Glaser and Strauss 2012). 

2. Ranking analysis of the numerical data generated from the
questionnaires. This reveals the order in which experts
ranked, collectively and by subgroup, the policy attributes
in terms of their relative importance for effective public
policy. This was done last, to avoid influencing the results
of the qualitative analysis. 

Besides these analyses and the results reported here, a deductive
qualitative analysis of the interview transcripts and a ranking
analysis of a second exercise from the questionnaire were also
undertaken. Presenting all the results in a single article implied
losing valuable information, so it was decided to divide them
between two articles; one in Spanish for the Mexican and Latin
American audience, including the results of the deductive
qualitative analysis and the second ranking analysis (Challenger
et al. 2018), and this article intended for an international audience.

RESULTS

Cluster analyses
In seeking to evaluate the possible influence of experts’
characteristics or the institutions they represent on expert
response data, both clustering and PCA analyses showed no
clearly identifiable allocation pattern based on gender, education
level, or professional background.

Inductive qualitative analysis
The category system grounded in codes and memos is a good fit
to the data (Appendix 4), yielding the conceptual framework for
the following narrative, based on second level categories. Figure
3 shows the top 46 (out of a total of 84 listed in Appendix 4) of
those concepts or factors (codes) mentioned in the text, ranked
by relevance according to the number of experts raising them in
response to interview questions. The affirmations in the text are
based on the opinions expressed by a majority of the experts,
except where otherwise stated. Quoted responses have all been
translated from Spanish.

The national and international political and economic context
Most experts consider vested interests and insertion in the global
economy as the root of many of Mexico’s environmental and
social problems. One claimed Mexico’s development model has
“...produced a country in territorial, environmental and social
disequilibrium.” Economic, political, social, or criminal vested
interests often express opposition to environmental policies, and

conflicts can arise when development projects by capital investors
and government are perceived as threatening the local
environment, property, resource use rights, or culture (sensu
Escobar 2012), experts explained. Examples include tourist
development in the Chamela-Cuixmala Biosphere Reserve, the
Cabo Pulmo and Nevado de Toluca national parks (Pesenti and
Dean 2003, Castillo et al. 2009, Ceballos 2011, Johnson 2013,
World Post 2014; also see http://redaccion.nexos.com.mx/?
p=5738).  

A contributing factor is the difficulty of demonstrating the
economic value of conserved natural capital in situ. This
undermines the environment sector’s leverage, because, as one
expert stated, “we don’t have the political capital to enable us to
have a dialogue of equals with other sectors...,” or with society at
large, because economic values are used to judge the merits of
competing claims to political priorities. Hence the environment
sector is given a low budget, and agricultural subsidies are far
more generous than those for forestry units or wildlife units, even
while causing environmental degradation.  

Civil society’s response to development projects perceived as
posing environmental or social risks has been to leverage
international pressure on Mexico’s government. Experts noted,
“...when society has raised its voice to international levels [...]
incongruent decisions have been stopped,” and, “...the
environment is now an international obligation, which the
country must comply with.” But Mexico’s intransigent political
and socioeconomic elites resist environmental policies, and even
the longer-term planning horizon government officials aspire to,
for the sake of greater policy effectiveness (see Appendix 4). One
expert explained, “...it’s a kind of taboo. [...]. You can mention it,
but you can’t put it in writing [...], it could be taken as a rebellion
[...] against the status quo.”

Strengths and weaknesses of the legal framework
Most interviewees referred positively to the existence of laws
underpinning the policies for which they are responsible. The
strength of the presidential decree was emphasized in relation to
protected areas, founded by decrees that transcend
administrations and are mandatory across sectors and tiers of
government. Also, regulating resource use is preferred to
prohibition, which, with important exceptions, is considered
counterproductive; so recent changes to Mexico’s federal statute
regulating the management of wild species, the General Law on
Wildlife, to prohibit the capture of endangered parrots (SEGOB
2008), is regarded as retrograde.  

Effective implementation of policy is hampered, however, by a
legal framework lacking in detail with dispositions that are
nonbinding or without sanctions, thus also hindering
enforcement. In relation to planning units, one expert observed,
“...neither the law nor its regulation are clear on how it should be
applied. [....] there is no mechanism, as such, to say that you are
complying or not, [...] there are no sanctions, no responsible
agencies, all of which are legal and administrative vacuums.” The
intersectoral coordination outlined in national development
plans and the intertier subsidiarity (concurrencia) set out in the
constitution (SEGOB 1983b, 1987a, b) are also problematic in
practice, each sector and tier having its own objectives and legal
framework, or lacking one, as do many municipalities (Mumme
2007). As a result, the confluence of conflicting jurisdictions in a
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Fig. 3. Coincidence of expert opinion (subdivided by policy) illustrates the relative importance of each concept (the top 46 of 84
response codes) to successful policy implementation. Source: Compiled by the authors based on the coded data from interview
transcripts, generated using the software Atlas-ti.
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given territory hinders policy implementation. For example,
SEMARNAT’s ecological land-use planning (based on planning
units) can clash with the territorial planning of local governments,
sanctioned by the Ministry of Agrarian, Territorial and Urban
Development (SEGOB 1993, 2003, SEDATU 2013). Conflicts
between government sectors and tiers can even reach the Mexican
Supreme Court (Mumme 2007, SEGOB 2011).  

Some experts noted that restrictions on allocating subsidies (e.g.,
for forest management) and federal programs mandating
multisector support, irrespective of sectoral priorities, can impede
effective targeting of priority areas. Recently, for example, the
Ministry for Social Development’s “National Crusade against
Hunger,” compelled every agency controlling subsidies to channel
some support to municipalities with extreme food poverty (Robles
Berlanga 2014). Experts also believe the “antiquated” federal
Planning Law’s single administration (six year) timeframe
obviates strategic planning (SEGOB 1983b).

Strengths and weaknesses of the technical basis of policy
Experts affirm that policy should be based on sound scientific
and technical criteria. Although most consider this aspect a
strength of their policy, some signal deficiencies, notably for
forestry units. Several remarked that the different spatial
approaches employed, either as technical criteria (ecosystem,
drainage basin, planning unit) or legal definitions (private
property, drainage basins, forestry units, etc.), make some policies
mutually incompatible. One noted: “This is chaos [...] what you
have to reorganize on the basis of drainage basins is the whole
sector.”  

The need for a more integrated approach to environmental policy
is widely recognized; some experts emphasizing greater
interdisciplinarity, others the inclusion of nonscientific expertise
(e.g., from local or indigenous communities). Systematic data
collection for policy-relevant variables is also lacking, impeding
robust diagnoses, monitoring, and the evaluation of policy results.
Monitoring and evaluation for adaptive management, considered
by experts fundamental to policy success, is integral to all policies
but rarely occurs in practice. This is compounded by legal
constraints on modifying management plans (e.g., forestry) and
time consuming processes such as consensus building among
stakeholders (e.g., in protected areas) or obtaining permissions
from regulatory authorities, thereby reducing policy flexibility.  

Water quality is an indicator for which some data exists or can be
readily generated and is key to drainage basin management
(Maass 2004). All but one expert considered the integrated
drainage basin approach ideal for territorial management, by
including all elements and stakeholders. Most even considered its
incorporation into their own policies both possible and
potentially advantageous (e.g., for planning units; Fig. 3;
Appendix 4). But drainage basin management in Mexico is
hampered by deficient implementation. As defined by the
National Water Commission (CONAGUA), drainage basins are
considered too large by some experts, sub-basins or local
watersheds (microcuencas, having no legal status) regarded as
more practical. Also, CONAGUA manages water resources
almost independently of the ecological factors involved in water
availability in basins (Appendix 4). One expert claimed this
approach merely reflects Mexico’s federal statute on water
management, the Law of National Waters (SEGOB 1992), others

noting that a true policy for integrated drainage basin
management doesn’t exist in Mexico.

Strengths and weaknesses of institutional arrangements
Mexico’s environment sector has become an unwieldy assemblage
of semiautonomous agencies since its reconfiguration in 2000
(SEMARNAT 2006). Repeated references were made to the lack
of integrated planning and coordination between different areas
and policies, which reduce the sector’s effectiveness. Some experts
mooted organizational and institutional redesign, and one
remarked: “...if  we [...] don’t talk to each other, then how can we
expect the Agriculture Ministry to consult with us about its
agricultural policy, not to mention on fisheries...?” A lack of
effective communication and dissemination is deemed a
contributing factor, hampering both clear leadership and a
properly informed staff  and public (wildlife unit experts express
particular frustration at this).  

Decentralized agencies with large budgets, like CONAGUA, the
National Forestry Commission (CONAFOR), and even the
Attorney General for the Environment (PROFEPA), are regarded
as too autonomous, and some of their policies are seen as
counterproductive. In contrast, the National Commission for
Protected Natural Areas’ (CONANP) mandate has been
expanded excessively: one expert noted that by charging protected
areas with biodiversity conservation, maintaining ecosystem
services, and mitigating and adapting to climate change, “...we
are asking too much.” Others expressed the complementary view
that ecological functionality and biodiversity must be conserved
outside protected areas via other environmental policies and more
ecologically sensitive policies from other sectors, particularly
agriculture.  

Most experts voiced frustration at the disparity between the
intentions of centralized policy as formulated and its results on
the ground, noting a lack of nested, decentralized agencies for
coordinating policy instrumentation at the local level. The
decentralization of wildlife policy (via wildlife units) to six state
governments was successful only after the required political,
technical, and budgetary capacities were developed locally.  

Many experts acknowledged that coordinated implementation at
the local level can be facilitated by having a presence in situ
(Appendix 4), some citing protected areas and CONABIO’s
Biological Corridors Program as examples, but most policies lack
the field staff  and regional offices required. Indeed, the lack of
effective institutional arrangements for coordinating between the
different sectors and tiers of government was cited as an
impediment to the successful implementation of policies by 19 of
the 20 experts.

Factors and policies that facilitate mainstreaming and
coordinated implementation between the sectors and tiers of
government
In the absence of effective institutional arrangements, facilitating
the mainstreaming and coordinated implementation of policies
requires other means. Most experts consider having shared
objectives or complementary policies (including with other
sectors, like agriculture) helps to achieve this. These can be
catalyzed by a third factor, subsidized support programs, which
although limited, are available for protected areas, wildlife units,
and forestry units. Success occurs particularly when local
communities can diversify economically, experts citing, for
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example, livestock farming coexisting with wildlife units in
different areas of some ranches, and wildlife units in protected
areas.  

Government programs of prevention and response to natural
disasters can also galvanize mainstreaming and coordinated
policy implementation. As one expert said: “... there’s no water
in the Cutzamala [water supply] system? Then the tiers [and
agencies] of government...start talking to each other.” Indeed,
water itself  is regarded as a crosscutting issue, fostering
coordinated policy implementation between government sectors
and tiers. Some experts tacitly acknowledged that subsidies and
natural disaster prevention and response are de facto investments
in natural and human capital, including the institutions of local
governance, which can improve coordinated policy implementation
indirectly.  

Most experts noted that planning unit based ecological land-use
planning was conceived to facilitate coordinated policy
implementation between government sectors and tiers to foster
ecologically compatible land uses, but has had limited success.
Some mentioned protected areas as having done a better job,
depending on the abilities of their directors and field staff.

Stakeholder participation and capacity building are needed at all
levels
Experts unanimously regarded public participation (by
landowners, producers, academics, NGOs, etc.) in policy
formulation and implementation as key to their success.
Participation by state and municipal governments is also regarded
as important. One expert remarked: “For the process to be
legitimate, all sectors should be represented, in a way that is
organized and that truly reflects the interests of the actors...”
Others noted that producers and social actors need to be better
organized, and a majority considered that better education and
more capacity building would enable them to participate more
effectively.  

Insufficient capacity building was considered by most experts to
affect all actors, including environment sector personnel (reflected
even in expert responses, as some misunderstood governance or
adaptive management). For example, the field technicians
responsible for forestry or wildlife management plans are
considered largely unreliable and self  interested, while the poor
technical, political, and budgetary capacities of state and
municipal governments hamper coordinated, decentralized
policy implementation.

The strength of environmental policy depends more on the
personal convictions of political leaders than on institutional
strength
Experts unanimously lamented the lack of political commitment,
leadership, and prioritizing with regard to environmental policy,
this being one of the three most frequently cited issues (Fig. 3,
Appendix 4). Its manifestations include the changing of personnel
and priorities with each administration, thereby losing
institutional memory and opportunities for institutional learning
(sensu Carpenter et al. 2002). The current administration
(2012-2018) is perceived as presiding over more backtracking than
advances. Some experts perceive weak leadership from the
Environment Secretary; others believe the strength of
environmental policy rests ultimately with the president. A
president disinterested in environmental issues undermines the

sector’s political power, and the scope and impact of policy. One
expert recalled the importance of climate change to President
Calderón, his administration (2006-2012) was responsible for
mainstreaming climate change policy, including the publication
of a General Law on Climate Change (CICC 2009, SEGOB 2012).
This expert also affirmed that the concept of governance, also
high on the agenda then, has now almost vanished from official
documents, and some experts consider it a “political fad.”  

Commitment and leadership are also required from each agency
within the sector; most experts affirming authorities should do
more to uphold and enforce environmental laws. One remarked:
“...any kind of [organization], for it to function properly, must
assert its authority, because if  [organizations] don’t assert their
authority, then you’re left with the law of the jungle.”

A crisis of governance exists in Mexico
Lax enforcement of environmental law and policy is symptomatic
of a pervading lack of institutionality in public administration in
Mexico (including corruption, clientelism, ineptitude, and
authoritarianism), which experts variously ascribe to cultural
factors, and political and economic vested interests. The National
Water Commission (CONAGUA) is repeatedly criticized for its
excessive autonomy and poor record on ensuring compliance with
the law. One expert affirms: “CONAGUA sees illegal acts, but
doesn’t sanction them. I think more than 70% of irregularities go
unsanctioned".  

All forms of noninstitutional behavior are considered
counterproductive by experts for their impact on policy
effectiveness and public trust. Most affirm the need for greater
transparency and accountability, the lack of which erodes the
credibility of authorities. This exacerbates the low levels of
interpersonal trust pervading Mexican society (OECD 2011),
itself  a barrier to public participation in the policy process.
Together with a poorly developed culture of democracy and
legality, and the predominance of self-interest over the common
good (partly related to Mexico’s intractable poverty, insecurity,
and criminality) most experts believe a crisis of values permeates
Mexican society.  

Organized crime also affects environmental policy. When faced
with well-armed narcos, i.e., thugs employed to protect drug
cultivation and processing, one expert remarked: “with a pencil
and paper, PROFEPA [the Attorney General for the
Environment] is going to do absolutely nothing in defence of
protected areas.” Corporate interests and investment capital also
bring pressure to bear; some experts reporting that proponents
of development projects (private and public) attempt to influence
or undermine policy, mostly in relation to environmental impact
assessments.  

All of these failings undermine environmental governance, which
most experts consider fundamental to policy success, while
acknowledging it has yet to be defined, adopted, or prioritized
politically. However, some affirm that policies such as protected
areas, basin units, and wildlife units, simultaneously rely on and
promote governance, through public participation and by
identifying shared policy objectives.

Deficient application of environmental policies limits their
success
While asking experts about the relative strengths and weaknesses
of different policy attributes, and the factors and contexts
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Fig. 4. Expert rankings of socioecosystem versus nonsocioecosystem policy attributes. Source: Compiled by the authors, based on
the weighted results of the questionnaires returned by the experts. Note: Bars representing the 10 academic experts’ rankings were
doubled in length to aid comparison with the 20 policy experts.

influencing the formulation and implementation of policies,
responses citing obstacles to policy success outnumbered by 2:1
factors conducive to success. Most experts acknowledged
shortcomings, technical, legal, etc., in the policies for which they
are responsible, but 19 of the 20 cited deficiencies of application
as the major obstacle to success.

Advantages are perceived in the integrality of the socioecosystem
approach
Regarding the socioecosystem concept, most experts have an
intuitive grasp of it even though only two had prior knowledge
of it. Having listened to a working definition of the
socioecosystem concept and a description of what the
socioecosystem approach might bring to environmental policy,
most experts representing all policies considered that theirs shared
similarities with it (some expressed doubts, six perceived no
similarities).  

Most experts, representing all policies, perceived advantages in
adopting the socioecosystem approach as a basis for

environmental policy, given its holistic, integral nature, with its
potential to make policy more relevant to stakeholders. Some
considered its interdisciplinary focus would ensure a strong
technical and scientific base. A few doubted whether, in practice,
it would achieve its potential, motivate sufficient stakeholder
participation, or prove compatible with the policies of the
Ministry for Social Development. Two experts mentioned that
the socioecosystem approach is currently being discussed within
the sector, in relation to policy.

Ranking analysis
Most of the 12 socioecosystem policy attributes, subdivided into
15 for this exercise, were rated above nonsocioecosystem
attributes. The top 10 were all socioecosystem policy attributes,
the bottom 7 were all nonsocioecosystem attributes, with 5 of
each sharing midranking. In Figure 4, these results are presented
together with the results of the 10 academic experts, to triangulate
the former. These show a broadly similar distribution (although
most attributes were scored slightly lower), with some interesting
deviations, including lower scores for the socioecosystem
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attributes of adjustable targets and environmental governance,
and higher ones for the socioecosystem attributes of fluid
communication and public-private funding.

DISCUSSION
The results of both survey analyses demonstrated that in the
opinion of the government experts consulted, almost all those
policy attributes characteristic of a socioecosystem approach are
considered integral to achieving successful policy outcomes. By
extension, the numerous obstacles to successful policy outcomes
identified by the experts (technical, legal and institutional flaws,
cultural and contextual factors, etc.), could hypothetically be
addressed, at least in part, by deploying the socioecosystem
approach and its policy attributes, which are underdeveloped in,
or absent from, current approaches. The following statements
synthesize the situation described by the experts (socioecosystem
attributes in quotation marks):  

. Limited “interdisciplinary collaboration” undermines the
technical and legal basis of policy; 

. Limited “stakeholder participation” undermines policy
consensus and outcomes; 

. In turn, inadequate legal frameworks and institutional
arrangements hinder “environmental mainstreaming” and
polycentric “environmental governance;” 

. A productivist, resource-based approach to implementing
“drainage basin management” frustrates the integrated
premise of its theoretical basis; 

. Limited data availability impedes the systematic use of
“sustainability indicators;” 

. This and other obstacles to “monitoring and evaluation”
frustrate “adaptive (co-) management;” 

. Ineffective “communication and dissemination” of
information hinders policy success; 

. The absence of a “long-term vision” makes strategic
planning and policy impossible; 

. The lack of institutionality, trust, democratic values, and
respect for the rule of law undermines “environmental
governance.” 

The only socioecosystem policy attributes to receive scant
attention and modest ranking from experts are the ecosystem
approach and public-private financing (Fig. 4). Perhaps the
former is considered only moderately important. Or, as many
policies incorporate the ecosystem concept (Challenger et al.
2014) if  not the ecosystem approach per se, some experts may
conflate the two, taking the ecosystem approach for granted. In
contrast, public-private financing has limited traction in Mexico’s
environmental policy beyond improving municipal waste and
water treatment (World Finance 2013; see also http://www.
fonadin.gob.mx/).  

The issues raised by the experts regarding the legal, institutional,
cultural, and political factors constituting opportunities or
obstacles to successful environmental policy in Mexico, are well
documented (Eakin and Lemos 2006, Mumme 2007, Challenger
and Dirzo 2009, Cotler and Caire 2009, Monsiváis Carrillo 2009,
Williams 2009, Castañeda 2011, Hurtado 2011, OECD 2013). So

too are the national and international contexts (Costanza et al.
1998, Keck and Sikkink 1998, Gallagher and Zarsky 2007,
Laurila-Pant et al. 2015). Similar factors and contexts affect most
nations, differing more by degree than by type (Liverman and
Vilas 2006, Brondizio et al. 2009, Edmonds 2011).  

Figure 5 schematically synthesizes the policy process for Mexico’s
environment sector, based on the inductive qualitative analysis.
It illustrates graphically the principle relations of influence
between the factors, policy attributes, and contexts discussed,
including, superimposed in red, the most pernicious of the
negative factors undermining it. Many of these relations of
influence are bidirectional and mutually reinforcing.  

The shortcomings identified by the experts in relation to the legal
framework, institutional arrangements, stakeholder participation,
and technical aspects weaken adaptive management (Fig. 5, centre
right). The neoliberal, proglobalization stance of successive
Mexican administrations has strengthened the hand of national
and international investors, facilitating the free movement of
capital between nations, in search of the cheapest commodities,
labor, oil, resorts, etc. (Moore 2015). Ostensibly promoting
development, the mobility of capital investors sets them apart
from local stakeholders (Fig. 5, bottom left); their relative power
strengthened by governments prepared to transform nature for
jobs and wealth creation (Wise and Waters 2001, Tetreault 2012,
Weaver et al. 2012, World Bank 2016). The experts recognize that
such associations can involve acts of negligence, omission,
complicity, or corruption by autocratic authorities to facilitate
such initiatives, sometimes for political or economic gain. This
can include efforts to reduce or circumvent environmental
regulations and limit local or civil participation or opposition to
development schemes (Yamin and Noriega García 1999, Williams
2009, Tetreault 2012, Weaver et al. 2012). This undermines the
rule of law, effective democracy, governance, and policy success
(factors in red, Fig. 5).  

The top-down approach of capital investors and government
reflects an attitude of aloofness from the relational networks of
actors comprising the socioecosystem, in which they are, in fact,
embedded. This attitude fails to recognize the interdependence of
actors or to account for the knock-on, reciprocal effects such
interdependence implies for the functioning, management, and
coevolution of the socioecosystem as a whole (Fig. 1).  

Figure 6 schematically illustrates how the policy process for
Mexico’s environment sector might be strengthened and improved
with the adoption of the socioecosystem approach. Although the
ontological underpinnings of the socioecosystem concept and the
policy attributes of the socioecosystem approach are considered
by the scientists who advocate it, and most of the experts
consulted, to be advantageous for environmental policy, we
recognize that it cannot change human nature or eliminate vested
interests. Nevertheless, it could, in theory, promote more equitable
stakeholder participation (Fig. 6, at left) and a more transparent
and inclusive discussion of policy options and potential
outcomes, thereby reining in the influence of powerful vested
interests and autocratic (or corrupt) government over the policy
process and catalyzing improvements in governance, adaptive
management, and policy outcomes (Fig. 6; Pretty 1995,
Liberatore and Funtowicz 2003, Callon et al. 2009, Castillo
2011).  
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Fig. 5. Flow diagram of relations of influence between the factors that condition the formulation, implementation, and outcomes of
environmental policy in Mexico. Source: Compiled by the authors based on the category system that emerged from the inductive
qualitative analysis. Notes: Arrows indicate relationships between factors and the direction of influence of these. Darker fonts and
lines indicate factors and relations of influence that are strengthened relative to others, by the deficiencies of the status quo, broken
lines indicating factors and relations of influence weakened by them. Content in red indicates breaches of institutionality and/or
legality.

By consulting the experts, we learned that weak environmental
governance and underdeveloped democratic values are key
barriers to successful policy outcomes. However, we also learned
that those policies that actively promote stakeholder participation
in identifying common policy objectives (protected areas, basin
units, and wildlife units) can help to improve governance. By
extension, the policy attributes of the socioecosystem approach
have the potential to democratize the policy process, by building
interpersonal trust and strengthening democratic values,
transparency, and governance, as each feeds into the other (Eade
1997, Assetto et al. 2003, Olsson et al. 2004, Flores 2005, Graf
Montero et al. 2006; T. K. Ahn, unpublished manuscript). The
sharing of information and the experience of collective decision
making in such processes can even foster capacity building
(Delgado-Serrano et al. 2016).  

That environmental public policies specifically based on the
socioecosystem approach have not been implemented to date by

any government, precludes a practical evaluation of whether the
socioecosystem approach can in fact generate the benefits to
society and sustainability its proponents claim (as well as limiting
the scope of this study to eliciting expert opinion with regard to
our working hypothesis, rather than testing it directly). Although
the philosophical and ontological underpinnings of the
socioecosystem approach appear solid, some political aspects
have received less attention, leading critics to call for future
research to prioritize such questions as: whose system framings
count, whose sustainability gets prioritized, who decides what
should be made resilient to what, for whom is resilience to be
managed, and for what purpose (Lebel et al. 2006, Smith and
Stirling 2010, Cote and Nightingale 2012)?  

In the absence of socioecosystem-based public policies, research
into community comanagement of ecological resources in Mexico
from a socioecosystem perspective provides some useful feedback
from real-life settings. It reflects many of the issues raised by the
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Fig. 6. Hypothetical impact of adopting the socioecosystem approach on the relations of influence between factors conditioning
Mexico’s environmental policy process and its outcomes. Source: Compiled by the authors based on the two-tier category system
that emerged from the inductive analysis. Notes: Darker fonts and lines indicate strengthened relationships. Content in green
indicates the potential effects of incorporating the socioecosystem approach.

experts, while suggesting that the policy attributes we identify
remain relevant at this scale, for successful outcomes. Examples
include the selection and long-term monitoring of sustainability
indicators for ecological, economic, and social variables (Manuel-
Navarrete et al. 2006, Basurto 2008, Sosa-Cordero et al. 2008,
Cinti et al. 2014, Defeo 2015, Delgado-Serrano et al. 2016), and
effective institutional arrangements for rule enforcement and
environmental governance at nested (local through to national)
scales (Basurto 2008, Sosa-Cordero et al. 2008, Duer-Balkind et
al. 2013, Cinti et al. 2014, Defeo 2015, Delgado-Serrano et al.
2016). It also confirms that well-devised, equitable participation
mechanisms not only encourage multiple stakeholder
involvement, but also drive knowledge acquisition, capacity
building, and community empowerment via ongoing learning by
doing and effective communication (Delgado-Serrano et al.
2016).  

When local comanagement systems fail to produce sustainable
outcomes, socioecosystem policy attributes are often absent or

underdeveloped. For example, effective governance is almost
impossible when community self-organization and self-
governance is weak, or when property rights are poorly defined,
unrecognized, or unsupported by government (Cinti et al. 2014,
Cervantes Gutiérrez et al. 2014, Poot-Salazar et al. 2015,
Delgado-Serrano et al. 2016) because such legal and institutional
frameworks are essential for the functioning of nested governance
systems (Brondizio et al. 2009). At the other extreme, inflexibly
conceived national policies, rigid institutional arrangements, and
mistrust of government are also identified by communities as
impediments to adaptive, sustainable resource management
(Manuel-Navarrete et al. 2006, Cinti et al. 2014, Delgado-Serrano
et al. 2016).  

Mention should also be made of the Intermunicipal
Environmental Board for the Integrated Management of the
Lower Ayuquila River Basin (JIRA) in Jalisco state. It is Mexico’s
first and perhaps most innovative and successful example of a
consultative governance structure devised to bridge the spatial
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and temporal divides between different scales (sensu Brondizio et
al. 2009). It links the governance of protected areas, municipal
governments, and state governments (and their successive
administrations), encouraging continuity, flexibility, compatibility,
and transparency of management through broad stakeholder
participation (Graf Montero et al. 2006, Maass et al. 2010b).

CONCLUSIONS
Consulting expert opinion, albeit indirectly, to gauge the
receptiveness of environment sector officials to adopting the
socioecosystem approach as the basis for future policy has
provided a wealth of material beyond our initial expectations. The
results of our study allow us to conclude that environment sector
experts broadly concur with our working hypothesis, that the
incorporation into environmental policy of those policy attributes
conducive to the sustainable management of socioecosystems can
potentially create opportunities to improve policy outcomes by
addressing the obstacles that currently undermine environmental
policy effectiveness in Mexico.  

The experts consulted tended to consider those policy attributes
characteristic of the socioecosystem approach as more conducive
than others to successful policy formulation, implementation, and
outcomes (Fig. 4). From this, we conclude that the favorable
opinion of Mexico’s policy experts represents an opportunity for
incorporating the socioecosystem approach into environmental
policy.  

Among the potential obstacles to the adoption of the
socioecosystem approach are several of the factors limiting the
success of current policies. These include institutional barriers,
such as the organizational, ideological, and conceptual
boundaries between government sectors and tiers, and between
the academic disciplines contributing to the theoretical
frameworks of different policies and government sectors (Maass
and Cotler 2007, Maass 2012).  

Addressing these will require inter- and transdisciplinary efforts
to bridge conceptual gaps and loopholes in the legal and technical
frameworks and to ensure solid, workable, and flexible
institutional arrangements for stakeholder participation and
effective governance. Incorporation of the integrated drainage
basin approach into all policies could potentially foster more
coordinated and compatible policies, and obviate over-reliance
on any one in particular. Community monitoring and citizen
science could help redress the lack of data currently impeding
adaptive management (Irwin 1995, Valentin and Spangenberg
2000, Riesch and Potter 2013).  

In contrast with government officials, politicians tend to rely more
on their world view and political ideology as guides to policy
direction (Mukerji 1990, Daw and Gray 2005, Juntti et al. 2009,
Young 2010a, Espinoza-Tenorio et al. 2011). In this context,
larger obstacles to implementing a socioecosystem-based
approach to environmental policy in Mexico, or elsewhere, are,
potentially, the entrenched political and economic interests
currently benefitting from the status quo. Associated with these
are the deviations from legal, institutional, and democratic norms
that can result from the single-minded pursuit of these interests
by government, business, or other powerful stakeholders to the
detriment of the less powerful, of public trust, good governance,
and policy outcomes.  

Although our study does not address directly Young’s concept of
“institutional fit” (Young 2002, 2008) and its recent development
(for example, Epstein et al. 2015), several of the observations
made by the experts (e.g., in regard to institutional arrangements)
related to the problems of fit, interplay, and scale identified by
Young as constraining the success of environmental institutions
in terms of management outcomes. By extension, our study is
also relevant to such broad research topics as environmental
regimes (Young 1999), environmental governance (Lemos and
Agrawal 2006), and policy implementation (deLeon and deLeon
2002). Although we do not discuss how the results of this study
relate to these concepts and research topics because they were not
our main focus, the information provided by the experts could
certainly be analyzed in relation to them as the subject of future
research.  

Just as Young (2002) critiqued the usefulness of Ostrom’s design
principles for addressing common pool resources, their
importance having been shown to be contingent upon many
natural and social variables (Baggio et al. 2016, Barnett et al.
2016), so his concept of institutional fit is critiqued in turn as
being vague and difficult to apply in practice (Cox 2012, Vatn and
Vedeld 2012, Epstein et al. 2015). In part, this is because
environmental regimes (institutions) are founded where pre-
existing socioecosystems include pre-established institutions of
all kinds, to which the problems of fit, interplay, and scale not
only also apply, but become difficult to disentangle as individual
factors (Vatn and Vedeld 2012).  

These observations would suggest that institutional panaceas
ensuring effective socioecosystem management outcomes do not
exist, because success factors vary across different contexts
(Acheson 2006, Epstein et al. 2015, Baggio et al. 2016, Barnett et
al. 2016). As such, it is likely that some of the assumptions we
make in our study are questionable, including the appropriateness
of our 12 socioecosystem policy attributes for every potential case
in which socioecosystem-based policy is the object of research or
implementation. Another such assumption relates to the
credibility of experts because they are often unreliable (Acheson
2006), both as sources of information for socioecosystem
management (hence the need to encourage wide stakeholder
participation) and in terms of their objectivity with regard to their
own vested interests when responding to interview questions. In
the context of the latter, although carefully phrased interview
questions, such as we have attempted here, can help guard against
such bias (and the results of the cluster analyses conducted
indicate that none was detected), they can probably never
eliminate the potential for it.

Responses to this article can be read online at: 
http://www.ecologyandsociety.org/issues/responses.
php/10066

Acknowledgments:

The authors are grateful to the 30 experts who gave their valuable
time and experience so that this research could be undertaken, both
the 20 government officials who responded so fully and frankly to
the interview questions and questionnaires, and the 10 academic

https://www.ecologyandsociety.org/vol23/iss2/art31/
http://www.ecologyandsociety.org/issues/responses.php/10066
http://www.ecologyandsociety.org/issues/responses.php/10066


Ecology and Society 23(2): 31
https://www.ecologyandsociety.org/vol23/iss2/art31/

experts who answered the questionnaires as well. Thanks are also
extended to Dr. Paloma Cartón de Grammont Lara, for her helpful
advice on some methodological issues and to Lucía Martínez of the
Instituto de Investigaciones en Ecología y Sustentabilidad, UNAM,
for her time and kind assistance with using Atlas-ti. The authors
also thank three anonymous reviewers for their excellent and most
helpful comments. The lead author thanks and acknowledges the
Postgraduate Programme in Biological Sciences (Programa de
Posgrado en Ciencias Biológicas) of the National Autonomous
University of Mexico (Universidad Nacional Autónoma de México,
UNAM), under the auspices of which this article constitutes an
integral part of the research project conducted under the supervision
of Dr. Manuel Maass, and undertaken for the degree of Doctor in
Biological Sciences. The lead author also thanks and acknowledges
the National Council for Science and Technology (Consejo
Nacional de Ciencia y Tecnología, CONACYT) of Mexico, for the
grant received for the duration of the doctoral research program.

LITERATURE CITED
Acheson, J. M. 2006. Institutional failure in resource
management. Annual Review of Anthropology 35:117-134. http://
dx.doi.org/10.1146/annurev.anthro.35.081705.123238  

Armitage, D. R., R. Plummer, F. Berkes, R. I. Arthur, A. T.
Charles, I. J. Davidson-Hunt, A. P. Diduck, N. C. Doubleday, D.
S. Johnson, M. Marschke, P. McConney, E. W. Pinkerton, and E.
K. Wollenberg. 2009. Adaptive co-management for social-
ecological complexity. Frontiers in Ecology and the Environment 
7(2):95-102. http://dx.doi.org/10.1890/070089  

Assetto, V. J., E. Hajba, and S. P. Mumme. 2003. Democratization,
decentralization, and local environmental policy capacity:
Hungary and Mexico. Social Science Journal 40:249-268. http://
dx.doi.org/10.1016/S0362-3319(03)00007-7  

Astier, M., O. R. Masera, and Y. Galván-Miyoshi. 2008.
Evaluación de sustentabilidad: un enfoque dinámico y
multidimensional. SEAE/CIGA/ ECOSUR/CIEco/UNAM/
GIRA/Mundiprensa/Fundación Instituto de Agricultura
Ecológica y Sustentable, Valencia, Spain. [online] URL: http://
www.agroecologia.net/recursos/publicaciones/publicaciones-online/2009/
evaluacion-astier/libro-marta-astier.pdf  

Astier, M., L. García-Barrios, Y. Galván-Miyoshi, C. E.
González-Esquivel, and O. R. Masera. 2012. Assessing the
sustainability of small farmer natural resource management
systems. A critical analysis of the MESMIS program (1995-2010).
Ecology and Society 17(3):25. http://dx.doi.org/10.5751/
ES-04910-170325  

Baggio, J. A., A. J. Barnett, I. Perez-Ibarra, U. Brady, E.
Ratajczyk, N. Rollins, C. Rubiños, H. C. Shin, D. J. Yu, R.
Aggarwal, J. M. Anderies, and M. A. Janssen. 2016. Explaining
success and failure in the commons: the configural nature of
Ostrom’s institutional design principles. International Journal of
the Commons 10(2):417-439. http://dx.doi.org/10.18352/ijc.634  

Banerjee, S. B. 2003. Who sustains whose development?
Sustainable development and the reinvention of nature.
Organization Studies 24(1):143-180. http://dx.doi.
org/10.1177/0170840603024001341  

Barnett, A. J., J A. Baggio, H. C. Shin, D. J. Yu, I. Perez-Ibarra,
C. Rubiños, U. Brady, E. Ratajczyk, N. Rollins, R. Aggarwal, J.

M. Anderies, and M. A. Janssen. 2016. An iterative approach to
case study analysis: insights from qualitative analysis of
quantitative inconsistencies. International Journal of the
Commons 10(2):467-494. http://dx.doi.org/10.18352/ijc.632  

Basurto, X. 2008. Biological and ecological mechanisms
supporting marine self-governance: the Seri callo de hacha fishery
in Mexico. Ecology and Society 13(2):20. http://dx.doi.
org/10.5751/ES-02587-130220  

Berkes, F., and C. Folke. 1998. Linking social and ecological
systems for resilience and sustainability. Pages 1-25 in F. Berkes
and C. Folke, editors. Linking social and ecological systems:
management practices and social mechanisms for building
resilience. Cambridge University Press, Cambridge, UK.  

Brondizio, E. S., E. Ostrom, and O. R. Young. 2009. Connectivity
and the governance of multilevel social-ecological systems: the
role of social capital. Annual Review of Environment and Resources 
34:253-278. http://dx.doi.org/10.1146/annurev.environ.020708.100707  

Callon, M., P. Lascoumes, and Y. Barthe. 2009. Acting in an
uncertain world: an essay on technical democracy. MIT Press,
Cambridge, Massachusetts, USA.  

Carpenter, S. R., W. A. Brock, and D. Ludwig. 2002. Collapse,
learning, and renewal. Pages 173-193 in L. H. Gunderson and C.
S. Holling, editors. Panarchy: understanding transformations in
human and natural systems. Island, Washington, D.C., USA.  

Castañeda, J. G. 2011. Mañana forever? Mexico and the Mexicans.
Alfred A. Knopf, New York, New York, USA.  

Castellarini, F., C. Siebe, E. Lazos, B. de la Tejera, H. Cotler, C.
Pacheco, E. Boege, A. R. Moreno, A. Saldivar, A. Larrazábal, C.
Galán, J. M. Casado, and P. Balvanera. 2014. A social-ecological
spatial framework for policy design towards sustainability:
Mexico as a study case. Investigación Ambiental: Ciencia y Política
Pública 6(2). [online] URL: http://www.revista.inecc.gob.mx/
article/download/254/248  

Castillo, A. 2000. Communication and utilization of science in
developing countries: the case of Mexican ecology. Science
Communication 22(1):46-72. http://dx.doi.org/10.1177/1075547
000022001004  

Castillo, A. 2011. Comunicación e interacciones entre las ciencias
ambientales (socio-ecológicas) y distintos sectores de la sociedad.
Pages 83-99 in A. Argueta Villamar, E. Corona-M., and P. Hersch,
editors. Saberes colectivos y diálogos de saberes en México. Centro
Regional de Investigaciones Multidisciplinarias, UNAM, and
Universidad Iberoamericana de Puebla, Cuernavaca, Morelos,
Mexico.  

Castillo, A., C. Godínez, N. Schroeder, C. Galicia, A. Pujadas-
Botey, and L. Martínez Hernández. 2009. El bosque tropical seco
en riesgo: conflictos entre uso agropecuario, desarrollo
urbanístico y provisión de servicios ecosistémicos en la costa de
Jalisco, México. Interciencia 34(12):844-850. [online] URL: http://
www.scielo.org.ve/scielo.php?script=sci_arttext&pid=
S0378-18442009001200004  

Ceballos, G. 2011. Propuesta de recategorización y redecreto del
Parque Nacional Nevado de Toluca. Secretaria del Medio
Ambiente, Gobierno del Estado de México, H. Ayuntamiento de
Toluca, Toluca, Mexico. [online] URL: http://www.ccmss.org.mx/

https://www.ecologyandsociety.org/vol23/iss2/art31/
http://dx.doi.org/10.1146%2Fannurev.anthro.35.081705.123238
http://dx.doi.org/10.1146%2Fannurev.anthro.35.081705.123238
http://dx.doi.org/10.1890%2F070089
http://dx.doi.org/10.1016%2FS0362-3319%2803%2900007-7
http://dx.doi.org/10.1016%2FS0362-3319%2803%2900007-7
http://www.agroecologia.net/recursos/publicaciones/publicaciones-online/2009/evaluacion-astier/libro-marta-astier.pdf
http://www.agroecologia.net/recursos/publicaciones/publicaciones-online/2009/evaluacion-astier/libro-marta-astier.pdf
http://www.agroecologia.net/recursos/publicaciones/publicaciones-online/2009/evaluacion-astier/libro-marta-astier.pdf
http://dx.doi.org/10.5751%2FES-04910-170325
http://dx.doi.org/10.5751%2FES-04910-170325
http://dx.doi.org/10.18352%2Fijc.634
http://dx.doi.org/10.1177%2F0170840603024001341
http://dx.doi.org/10.1177%2F0170840603024001341
http://dx.doi.org/10.18352%2Fijc.632
http://dx.doi.org/10.5751%2FES-02587-130220
http://dx.doi.org/10.5751%2FES-02587-130220
http://dx.doi.org/10.1146%2Fannurev.environ.020708.100707
http://www.revista.inecc.gob.mx/article/download/254/248
http://www.revista.inecc.gob.mx/article/download/254/248
http://dx.doi.org/10.1177%2F1075547000022001004
http://dx.doi.org/10.1177%2F1075547000022001004
http://www.scielo.org.ve/scielo.php?script=sci_arttext&pid=S0378-18442009001200004
http://www.scielo.org.ve/scielo.php?script=sci_arttext&pid=S0378-18442009001200004
http://www.scielo.org.ve/scielo.php?script=sci_arttext&pid=S0378-18442009001200004
http://www.ccmss.org.mx/descargas/Propuesta_de_recategorizacion_y_edecreto_del_parque_nacional_nevado_de_Toluca.pdf


Ecology and Society 23(2): 31
https://www.ecologyandsociety.org/vol23/iss2/art31/

descargas/Propuesta_de_recategorizacion_y_edecreto_del_parq
ue_nacional_nevado_de_Toluca.pdf  

Cervantes Gutiérrez, V., J. E. Gama Castro, I. E. Roldán Aragón,
and G. Hernández Cárdenas. 2014. Basis for implementing
restoration strategies: San Nicolás Zoyatlan social-ecological
system (Guerrero, Mexico). Terra Latinoamericana 32
(2):143-159. [online] URL: http://www.scielo.org.mx/pdf/tl/
v32n2/2395-8030-tl-32-02-00143.pdf  

Challenger, A., and R. Dirzo. 2009. Factores de cambio y estado
de la biodiversidad. Pages 37-73 in Capital natural de México:
estado de conservatión y tendencias de cambio. Vol. 2. Comisión
Nacional para el Conocimiento y Uso de la Biodiversidad,
México City, Mexico. [online] URL: http://www.biodiversidad.
gob.mx/pais/pdf/CapNatMex/Vol%20II/II01_Factores%20de%20cambio%
20y%20estado%20de%20la%20biodiversidad.pdf  

Challenger, A., G. Bocco, M. Equihua, E. Lazos Chavero, and
M. Maass. 2014. Applying the concept of the socio-ecological
system: scope, possibilities and limitations in the environmental
management of Mexico [Spanish]. Investigación Ambiental:
Ciencia y Política Pública 6(2). [online] URL: http://www.revista.
inecc.gob.mx/article/download/227/244  

Challenger, A., A. Córdova, E. Lazos Chavero, M. Equihua, and
M. Maass (2018). La opinión experta evalúa la política ambiental
mexicana: hacia la gestión de socioecosistemas. Gestión y Política
Pública (in press).  

Chandler, D. 2014. Resilience: the governance of complexity:
critical issues in global politics. Routledge, New York, New York,
USA.  

Cinti, A., J. N. Duberstein, E. Torreblanca, and M. Moreno-Báez.
2014. Overfishing drivers and opportunities for recovery in small-
scale fisheries of the Midriff  Islands Region, Gulf of California,
Mexico: the roles of land and sea institutions in fisheries
sustainability. Ecology and Society 19(1):15. http://dx.doi.
org/10.5751/ES-05570-190115  

Collins, S. L., S. R. Carpenter, S. M. Swinton, D. E. Orenstein,
D. L. Childers, T. L. Gragson, N. B. Grimm, J. M. Grove, S. L.
Harlan, J. P. Kaye, A. K. Knapp, G. P. Kofinas, J. J. Magnuson,
W. H. McDowell, J. M. Melack, L. A. Ogden, G. P. Robertson,
M. D. Smith, and A. C. Whitmer. 2011. An integrated conceptual
framework for long-term socio-ecological research. Frontiers in
Ecology and the Environment 9(6):351-357. http://dx.doi.
org/10.1890/100068  

Comisión Intersecretarial de Cambio Climático (CICC). 2009.
Programa especial de cambio climático, 2009-2012. Comisión
Intersecretarial de Cambio Climático, Gobierno Federal de
México, Mexico City, Mexico. [online] URL: http://www.
semarnat.gob.mx/archivosanteriores/programas/Documents/PECC_DOF.
pdf  

Costanza, R. 1991. Ecological economics: the science and
management of sustainability. Columbia University Press, New
York, New York, USA.  

Costanza, R., and H. E. Daly. 1992. Natural capital and
sustainable development. Conservation Biology 6(1):37-46. http://
dx.doi.org/10.1046/j.1523-1739.1992.610037.x  

Costanza, R., R. d’Arge, R. de Groot, S. Farber, M. Grasso, B.
Hannon, K. Limburg, S. Naeem, R. V. O’Neill, J. Paruelo, R. G.
Raskin, P. Sutton, and M. van den Belt. 1998. The value of
ecosystem services: putting the issues in perspective. Ecological
Economics 25(1):67-72. http://dx.doi.org/10.1016/S0921-8009
(98)00019-6  

Cote, M., and A. J. Nightingale. 2012. Resilience thinking meets
social theory: situating social change in socio-ecological systems
(SES) research. Progress in Human Geography 36(4):475-489.
http://dx.doi.org/10.1177/0309132511425708  

Cotler, H., and G. Caire. 2009. Lecciones aprendidas del manejo
de cuencas en México. Instituto Nacional de Ecología, Secretaría
de Medio Ambiente y Recursos Naturales, Fundación Gonzalo
Río Arronte, I.A.P., and WWF, la Organización Mundial de
Conservación, México City, Mexico. [online] URL: https://agua.
org.mx/wp-content/uploads/2013/04/lecciones_aprendidas_del_
manejo_de_cuencas_en_mexico.pdf  

Cox, M. 2012. Diagnosing institutional fit: a formal perspective.
Ecology and Society 17(4):54. http://dx.doi.org/10.5751/
ES-05173-170454  

Crutzen, P. J. 2002. Geology of mankind. Nature 415(6867):23.
http://dx.doi.org/10.1038/415023a  

Daly, H. E. 2007. Economics in a full world. Pages 12-24 in H. E.
Daly, editor. Ecological economics and sustainable development:
selected essays of Herman Daly. Edward Elgar, Cheltenham, UK.
[online] URL: http://library.uniteddiversity.coop/
Measuring_Progress_and_Eco_Footprinting/Ecological_Econo
mics_and_Sustainable_Development-Selected_Essays_of_Herman_Daly.
pdf  

Daw, T., and T. Gray. 2005. Fisheries science and sustainability
in international policy: a study of failure in the European Union’s
common fisheries policy. Marine Policy 29(3):189-197. https://
doi.org/10.1016/j.marpol.2004.03.003  

Dedeurwaerdere, T. 2014. Sustainability science for strong
sustainability. Edward Elgar, Cheltenham, UK. http://dx.doi.
org/10.4337/9781783474561  

Defeo, O. 2015. Enfoque ecosistémico pesquero: conceptos
fundamentales y su aplicación en pesquerías de pequeña escala de
América Latina. FAO Documento técnico de pesca y acuicultura,
592. Food and Agriculture Organization of the United Nations,
Rome, Italy. [online] URL: http://www.fao.org/3/a-i4775s.pdf  

De Groot, R, J. Van der Perk, A. Chiesura, and A. van Vliet. 2003.
Importance and threat as determining factors for critcality of
natural capital. Ecological Economics 44(2-3):187-204. https://
doi.org/10.1016/S0921-8009(02)00273-2  

deLeon, P., and L. deLeon. 2002. What ever happened to policy
implementation? An alternative approach. Journal of Public
Administration Research and Theory 4:467-492. http://dx.doi.
org/10.1093/oxfordjournals.jpart.a003544  

Delgado-Serrano, M., P. Vanwildemeersch, S. London, C. E.
Ortiz-Guerrero, R. Escalante Semerena, and M. Rojas. 2016.
Adapting prospective structural analysis to strengthen
sustainable management and capacity building in community-

http://www.ccmss.org.mx/descargas/Propuesta_de_recategorizacion_y_edecreto_del_parque_nacional_nevado_de_Toluca.pdf
http://www.ccmss.org.mx/descargas/Propuesta_de_recategorizacion_y_edecreto_del_parque_nacional_nevado_de_Toluca.pdf
http://www.scielo.org.mx/pdf/tl/v32n2/2395-8030-tl-32-02-00143.pdf
http://www.scielo.org.mx/pdf/tl/v32n2/2395-8030-tl-32-02-00143.pdf
http://www.biodiversidad.gob.mx/pais/pdf/CapNatMex/Vol%20II/II01_Factores%20de%20cambio%20y%20estado%20de%20la%20biodiversidad.pdf
http://www.biodiversidad.gob.mx/pais/pdf/CapNatMex/Vol%20II/II01_Factores%20de%20cambio%20y%20estado%20de%20la%20biodiversidad.pdf
http://www.biodiversidad.gob.mx/pais/pdf/CapNatMex/Vol%20II/II01_Factores%20de%20cambio%20y%20estado%20de%20la%20biodiversidad.pdf
http://www.revista.inecc.gob.mx/article/download/227/244
http://www.revista.inecc.gob.mx/article/download/227/244
http://dx.doi.org/10.5751%2FES-05570-190115
http://dx.doi.org/10.5751%2FES-05570-190115
http://dx.doi.org/10.1890%2F100068
http://dx.doi.org/10.1890%2F100068
http://www.semarnat.gob.mx/archivosanteriores/programas/Documents/PECC_DOF.pdf
http://www.semarnat.gob.mx/archivosanteriores/programas/Documents/PECC_DOF.pdf
http://www.semarnat.gob.mx/archivosanteriores/programas/Documents/PECC_DOF.pdf
http://dx.doi.org/10.1046%2Fj.1523-1739.1992.610037.x
http://dx.doi.org/10.1046%2Fj.1523-1739.1992.610037.x
http://dx.doi.org/10.1016%2FS0921-8009%2898%2900019-6
http://dx.doi.org/10.1016%2FS0921-8009%2898%2900019-6
http://dx.doi.org/10.1177%2F0309132511425708
https://agua.org.mx/wp-content/uploads/2013/04/lecciones_aprendidas_del_manejo_de_cuencas_en_mexico.pdf
https://agua.org.mx/wp-content/uploads/2013/04/lecciones_aprendidas_del_manejo_de_cuencas_en_mexico.pdf
https://agua.org.mx/wp-content/uploads/2013/04/lecciones_aprendidas_del_manejo_de_cuencas_en_mexico.pdf
http://dx.doi.org/10.5751%2FES-05173-170454
http://dx.doi.org/10.5751%2FES-05173-170454
http://dx.doi.org/10.1038%2F415023a
http://library.uniteddiversity.coop/Measuring_Progress_and_Eco_Footprinting/Ecological_Economics_and_Sustainable_Development-Selected_Essays_of_Herman_Daly.pdf
http://library.uniteddiversity.coop/Measuring_Progress_and_Eco_Footprinting/Ecological_Economics_and_Sustainable_Development-Selected_Essays_of_Herman_Daly.pdf
http://library.uniteddiversity.coop/Measuring_Progress_and_Eco_Footprinting/Ecological_Economics_and_Sustainable_Development-Selected_Essays_of_Herman_Daly.pdf
http://library.uniteddiversity.coop/Measuring_Progress_and_Eco_Footprinting/Ecological_Economics_and_Sustainable_Development-Selected_Essays_of_Herman_Daly.pdf
https://doi.org/10.1016/j.marpol.2004.03.003
https://doi.org/10.1016/j.marpol.2004.03.003
http://dx.doi.org/10.4337%2F9781783474561
http://dx.doi.org/10.4337%2F9781783474561
http://www.fao.org/3/a-i4775s.pdf
https://doi.org/10.1016/S0921-8009(02)00273-2
https://doi.org/10.1016/S0921-8009(02)00273-2
http://dx.doi.org/10.1093%2Foxfordjournals.jpart.a003544
http://dx.doi.org/10.1093%2Foxfordjournals.jpart.a003544
https://www.ecologyandsociety.org/vol23/iss2/art31/


Ecology and Society 23(2): 31
https://www.ecologyandsociety.org/vol23/iss2/art31/

based natural resource management contexts. Ecology and
Society 21(2):36. http://dx.doi.org/10.5751/ES-08505-210236  

Domínguez, J. 2010. Integralidad y transversalidad de la política
ambiental. Pages 257-293 in J. L. Lezama and B. Graizbord,
editors. Los grandes problemas de México: tomo IV medio
ambiente. El Colegio de México, Mexico City, Mexico.  

Döring, R., and B. Muraca. 2011. Sustainability science - the
Greifswalder theory of strong sustainability and its relevance for
policy advice in Germany and the EU. Yearly conference of
International Society of Ecological Economics. International
Society for Ecological Economics, Oldenburg/Bremen, Germany.
[online] URL: http://literatur.vti.bund.de/digbib_extern/dn046915.
pdf  

Dresner, S. 2002. The principles of sustainability. Earthscan,
London, UK.  

Duer-Balkind, M., K. R. Jacobs, B. Güneralp, and X. Basurto.
2013. Resilience, social-ecological rules, and environmental
variability in a two-species artisanal fishery. Ecology and Society 
18(4):50. http://dx.doi.org/10.5751/ES-05751-180450  

Eade, D. 1997. Capacity-building: an approach to people-centred
development. Oxfam, Oxford, UK. http://dx.doi.
org/10.3362/9780855986735  

Eakin, H., and M. C. Lemos. 2006. Adaptation and the state:
Latin America and the challenge of capacity-building under
globalization. Global Environmental Change 16(1):7-18. http://dx.
doi.org/10.1016/j.gloenvcha.2005.10.004  

Edmonds, R. L. 2011. The evolution of environmental policy in
the People’s Republic of China. Journal of Current Chinese Affairs 
40(3):13-35. [online] URL: https://journals.sub.uni-hamburg.de/
giga/jcca/article/view/453/451  

Ekins, P., S. Simon, L. Deutsch, C. Folke, and R. de Groot. 2003.
A framework for the practical application of the concepts of
critical natural capital and strong sustainability. Ecological
Economics 44(2-3):165-185. http://dx.doi.org/10.1016/S0921-8009
(02)00272-0  

Ellis, E. C. 2015. Ecology in an anthropogenic biosphere.
Ecological Monographs 85(3):287-331. http://dx.doi.
org/10.1890/14-2274.1  

Epstein, G., J. Pittman, S. M. Alexander, S. Berdej, T. Dyck, U.
Kreitmair, K. J. Rathwell, S. Villamayor-Tomas, J. Vogt, and D.
Armitage. 2015. Institutional fit and the sustainability of social-
ecological systems. Current Opinion in Environmental
Sustainability 14:34-40. http://dx.doi.org/10.1016/j.cosust.2015.03.005  

Escobar, A. 2012. Encountering development: the making and
unmaking of the Third World. Second edition. Princeton
University Press, Princeton, New Jersey, USA.  

Espinoza-Tenorio, A., I. Espejel, M. Wolff, and J. A. Zepeda-
Domínguez. 2011. Contextual factors influencing sustainable
fisheries in Mexico. Marine Policy 35(3):343-350. https://doi.
org/10.1016/j.marpol.2010.10.014  

Fischer, J., T. A. Gardner, E. M. Bennett, P. Balvanera, R. Biggs,
S. Carpenter, T. Daw, C. Folke, R. Hill, T. P. Hughes, T. Luthe,
M. Maass, M. Meacham, A. V. Norstöm, G. Peterson, C. Queiroz,

R. Seppelt, M. Spierenburg, and J. Tenhunen. 2015. Advancing
sustainability through mainstreaming a social-ecological systems
perspective. Current Opinion in Environmental Sustainability 
14:144-149. http://dx.doi.org/10.1016/j.cosust.2015.06.002  

Flint, R. W. 2013. Practice of sustainable community development:
a participatory framework for change. Springer Science, New York,
New York, USA. http://dx.doi.org/10.1007/978-1-4614-5100-6  

Flores, A. A. 2005. Local democracy in modern Mexico: a study
in participatory methods. Arena, St. Edmunds, UK.  

Freudenburg, W. R. 2005. Privileged access, privileged accounts:
toward a socially structured theory of resources and discourses.
Social Forces 84(1):89-114. http://dx.doi.org/10.1353/sof.2005.0096  

Funtowicz, S. O., and J. R. Ravetz. 1991. A new scientific
methodology for global environmental issues. Pages 137-152 in 
R. Costanza, editor. Ecological economics: the science and
management of sustainability. Columbia University Press, New
York, New York, USA.  

Galán, C., P. Balvanera, and F. Castellarini. 2013. Políticas
públicas hacia la sustentabilidad: integrando la visión ecosistémica.
Centro de Investigaciones en Ecosistemas (CIEco), UNAM, and
CONABIO, Mexico City, Mexico.  

Gallagher, K. P., and L. Zarsky. 2007. The enclave economy:
foreign investment and sustainable development in Mexico’s Silicon
Valley. MIT Press, Cambridge, Massachusetts, USA.  

Gallopín, G. 1994. Impoverishment and sustainable development:
a systems approach. International Institute for Sustainable
Development, Winnipeg, Manitoba, Canada. [online] URL:
http://www.iisd.org/pdf/impoverishment_and_sd.pdf  

Gallopín, G. C. 2001. Science and technology, sustainability and
sustainable development. United Nations Economic Commission
for Latin America and the Caribbean, Sustainable Development
and Human Settlements Division, Santiago, Chile. [online] URL:
https://repositorio.cepal.org/bitstream/handle/11362/31809/S02157.
pdf?sequence=1  

Gallopín, G. C., S. Funtowicz, M. O’Connor, and J. Ravetz. 2001.
Science for the twenty-first century: from social contract to the
scientific core. International Journal of Social Science 53
(168):219-229. http://dx.doi.org/10.1111/1468-2451.00311  

Gallopín, G. C., P. Gutman, and H. Maletta. 1989. Global
impoverishment, sustainable development and the environment:
a conceptual approach. International Social Science Journal XLI
(121):375-397.  

Garmestani, A. S., C. R. Allen, and H. Cabezas. 2008. Panarchy,
adaptive management and governance: policy options for
building resilience. Nebraska Law Review 87(4):1036-1054.
[online] URL: https://digitalcommons.unl.edu/cgi/viewcontent.
cgi?referer=https://www.google.com/&httpsredir=1&article=104
8&context=nlr  

Garmestani, A. S., and M. Benson. 2011. Actualizing panarchy
within environmental policy: mechanisms for tweaking
institutional hierarchies to mimic the social-ecological systems
they manage. Law for social-ecological resilience conference,
Stockholm, Sweden, November 17-19, 2010. United States
Environmental Protection Agency, Seattle, Washington, USA.  

http://dx.doi.org/10.5751%2FES-08505-210236
http://literatur.vti.bund.de/digbib_extern/dn046915.pdf
http://literatur.vti.bund.de/digbib_extern/dn046915.pdf
http://dx.doi.org/10.5751%2FES-05751-180450
http://dx.doi.org/10.3362%2F9780855986735
http://dx.doi.org/10.3362%2F9780855986735
http://dx.doi.org/10.1016%2Fj.gloenvcha.2005.10.004
http://dx.doi.org/10.1016%2Fj.gloenvcha.2005.10.004
https://journals.sub.uni-hamburg.de/giga/jcca/article/view/453/451
https://journals.sub.uni-hamburg.de/giga/jcca/article/view/453/451
http://dx.doi.org/10.1016%2FS0921-8009%2802%2900272-0
http://dx.doi.org/10.1016%2FS0921-8009%2802%2900272-0
http://dx.doi.org/10.1890%2F14-2274.1
http://dx.doi.org/10.1890%2F14-2274.1
http://dx.doi.org/10.1016%2Fj.cosust.2015.03.005
https://doi.org/10.1016/j.marpol.2010.10.014
https://doi.org/10.1016/j.marpol.2010.10.014
http://dx.doi.org/10.1016%2Fj.cosust.2015.06.002
http://dx.doi.org/10.1007%2F978-1-4614-5100-6
http://dx.doi.org/10.1353%2Fsof.2005.0096
http://www.iisd.org/pdf/impoverishment_and_sd.pdf
https://repositorio.cepal.org/bitstream/handle/11362/31809/S02157.pdf?sequence=1
https://repositorio.cepal.org/bitstream/handle/11362/31809/S02157.pdf?sequence=1
http://dx.doi.org/10.1111%2F1468-2451.00311
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1048&context=nlr
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1048&context=nlr
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?referer=https://www.google.com/&httpsredir=1&article=1048&context=nlr
https://www.ecologyandsociety.org/vol23/iss2/art31/


Ecology and Society 23(2): 31
https://www.ecologyandsociety.org/vol23/iss2/art31/

Glaser, B. G., and A. L. Strauss. 2012. The discovery of grounded
theory: strategies for qualitative research. Transaction, Piscataway,
New Jersey, USA.  

Gómez-Baggethun, E., and R. de Groot. 2007. Capital natural y
funciones de los ecosistemas: explorando las bases ecológicas de
la economía. Ecosistemas 16(3):4-14. [online] URL: https://
revistaecosistemas.net/index.php/ecosistemas/article/viewFile/88/85  

Goudie, A. S. 2013. The human impact on the natural environment:
past, present, and future Seventh edition. Wiley-Blackwell,
Chichester, UK.  

Graf Montero, S., E. Santana Castellón, L. M. Martínez Rivera,
S. García Ruvalcaba, and J. J. Llamas. 2006. Collaborative
governance for sustainable water resources management: the
experience of the inter-municipal initiative for the integrated
management of the Ayuquila River Basin, Mexico. Environment
and Urbanization 18(2):297-313. http://dx.doi.org/10.1177/0956
247806069602  

Grimsey, D., and M. K. Lewis. 2004. Public private partnerships:
the worldwide revolution in infrastructure provision and project
finance. Edward Elgar, Cheltenham, UK. http://dx.doi.
org/10.4337/9781845423438  

Gunderson, L. H., and C. S. Holling. 2002. Panarchy:
understanding transformations in human and natural systems.
Island, Washington, D.C., USA.  

Haberl, H., V. Winiwarter, K. Andersson, R. U. Ayres, C. Boone,
A. Castillo, G. Cunfer, M. Fischer-Kowalski, W. R. Freudenburg,
E. Furman, R. Kaufmann, F. Krausmann, E. Langthaler, H.
Lotze-Campen, M. Mirtl, C. L. Redman, A. Reenberg, A.
Wardell, B. Warr, and H. Zechmeister. 2006. From LTER to
LTSER: conceptualizing the socioeconomic dimension of long-
term socioecological research. Ecology and Society 11(2):13.
http://dx.doi.org/10.5751/ES-01786-110213  

Hernández Sampieri, R., C. Fernández Collado, and P. Baptista
Lucio. 2006. Capítulo 14: recolección y análisis de los datos
cualitativos. Pages 581-683 in R. Hernández Sampieri, C.
Fernández Collado, and P. Baptista Lucio, editors. Metodología
de la investigación. Fourth edition. McGraw Hill, Mexico City,
Mexico.  

Holland, J. H. 2012. Signals and boundaries: building blocks for
complex adaptive systems. MIT Press, Cambridge, Massachusetts,
USA.  

Holling, C. S. 1978. Adaptive environmental assessment and
management. John Wiley and Sons, Chichester, UK.  

Hoppe, R. 2005. Rethinking the science-policy nexus: from
knowledge utilization and science technology studies to types of
boundary arrangements. Poiesis and Praxis 3(3):199-215. http://
dx.doi.org/10.1007/s10202-005-0074-0  

Hurtado, G. 2011. México sin sentido. Siglo XXI Editores, Mexico
City, Mexico.  

International Institute for Environment and Development
(IIED). 2007. Environmental mainstreaming: integrating
environment into development institutions and decisions.
International Institute for Environment and Development,

London, UK. [online] URL: http://www.environmental-
mainstreaming.org/Environment%20Inside/Chapter%201/chapter1-3.
html  

Instituto Nacional de Ecología y Cambio Climático (INECC).
2014. Investigación Ambiental: Ciencia y Política Pública 6(2).
[online] URL: http://www.revista.inecc.gob.mx/issue/view/29#.
VVachvDiRyE  

Instituto Nacional de Ecología y Cambio Climático (INECC) y
Secretaría de Medio Ambiente y Recursos Naturales
(SEMARNAT). 2012. Adaptación al cambio climático en México:
visión, elementos y criterios para la toma de decisiones. Instituto
Nacional de Ecología y Cambio Climático y Secretaría de Medio
Ambiente y Recursos Naturales, Mexico City, Mexico. [online]
URL: http://biblioteca.semarnat.gob.mx/janium/Documentos/
Ciga/libros2009/CD001364.pdf  

Irwin, A. 1995. Citizen science: a study of people, expertise and
sustainable development. Routledge, London, UK.  

Johnson, T. 2013. Downgrading of Mexican park raises
suspicions about development plans. McClatchy DC 21
November. [online] URL: http://www.mcclatchydc.com/2013/11/21/209302/
downgrading-of-mexican-park-raises.html  

Jordan, A. 2008. The governance of sustainable development:
taking stock and looking forwards. Environment and Planning C:
Government and Policy 26(1):17-33. https://doi.org/10.1068/cav6  

Juntti, M., D. Russel, and J. Turnpenny. 2009. Evidence, politics
and power in public policy for the environment. Environmental
Science and Policy 12(3):207-215. https://doi.org/10.1016/j.
envsci.2008.12.007  

Keck, M. E., and K. Sikkink. 1998. Activists beyond borders:
advocacy networks in international politics. Cornell University
Press, Ithaca, New York, USA.  

Lafferty, W., and E. Hovden. 2003. Environmental policy
integration: towards an analytical framework. Environmental
Politics 12(3):1-22. http://dx.doi.org/10.1080/09644010412331308254  

Laurila-Pant, M., A. Lehikoinen, L. Uusitalo, and R. Venesjärvi.
2015. How to value biodiversity in environmental management?
Ecological Indicators 55:1-11. http://dx.doi.org/10.1016/j.
ecolind.2015.02.034  

Leach, M., K. Raworth, and J. Rockström. 2013. Between social
and planetary boundaries: navigating pathways in the safe and
just space for humanity. Pages 84-89 in World social science report
2013: changing global environments. OECD and UNESCO, Paris,
France. http://dx.doi.org/10.1787/9789264203419-10-en  

Leach, M., J. Rockström, P. Raskin, I. Scoones, A. C. Stirling, A.
Smith, J. Thompson, E. Millstone, A. Ely, E. Arond, C. Folke,
and P. Olsson. 2012. Transforming innovation for sustainability.
Ecology and Society 17(2):11. http://dx.doi.org/10.5751/
ES-04933-170211  

Lebel, L., J. M. Anderies, B. Campbell, C. Folke, S. Hatfield-
Dodds, T. P. Hughes, and J. Wilson. 2006. Governance and the
capacity to manage resilience in regional social-ecological
systems. Ecology and Society 11(1):19. http://dx.doi.org/10.5751/
ES-01606-110119  

https://revistaecosistemas.net/index.php/ecosistemas/article/viewFile/88/85
https://revistaecosistemas.net/index.php/ecosistemas/article/viewFile/88/85
http://dx.doi.org/10.1177%2F0956247806069602
http://dx.doi.org/10.1177%2F0956247806069602
http://dx.doi.org/10.4337%2F9781845423438
http://dx.doi.org/10.4337%2F9781845423438
http://dx.doi.org/10.5751%2FES-01786-110213
http://dx.doi.org/10.1007%2Fs10202-005-0074-0
http://dx.doi.org/10.1007%2Fs10202-005-0074-0
http://www.environmental-mainstreaming.org/Environment%20Inside/Chapter%201/chapter1-3.html
http://www.environmental-mainstreaming.org/Environment%20Inside/Chapter%201/chapter1-3.html
http://www.environmental-mainstreaming.org/Environment%20Inside/Chapter%201/chapter1-3.html
http://www.revista.inecc.gob.mx/issue/view/29#.VVachvDiRyE
http://www.revista.inecc.gob.mx/issue/view/29#.VVachvDiRyE
http://biblioteca.semarnat.gob.mx/janium/Documentos/Ciga/libros2009/CD001364.pdf
http://biblioteca.semarnat.gob.mx/janium/Documentos/Ciga/libros2009/CD001364.pdf
http://www.mcclatchydc.com/2013/11/21/209302/downgrading-of-mexican-park-raises.html
http://www.mcclatchydc.com/2013/11/21/209302/downgrading-of-mexican-park-raises.html
https://doi.org/10.1068/cav6
https://doi.org/10.1016/j.envsci.2008.12.007
https://doi.org/10.1016/j.envsci.2008.12.007
http://dx.doi.org/10.1080%2F09644010412331308254
http://dx.doi.org/10.1016%2Fj.ecolind.2015.02.034
http://dx.doi.org/10.1016%2Fj.ecolind.2015.02.034
http://dx.doi.org/10.1787%2F9789264203419-10-en
http://dx.doi.org/10.5751%2FES-04933-170211
http://dx.doi.org/10.5751%2FES-04933-170211
http://dx.doi.org/10.5751%2FES-01606-110119
http://dx.doi.org/10.5751%2FES-01606-110119
https://www.ecologyandsociety.org/vol23/iss2/art31/


Ecology and Society 23(2): 31
https://www.ecologyandsociety.org/vol23/iss2/art31/

Leff, E. 2002. Saber ambiental: sustentabilidad, racionalidad,
complejidad, poder. Second edition. Siglo Veintiuno, Mexico City,
Mexico.  

Lemos, M. C., and A. Agrawal. 2006. Environmental governance.
Annual Review of Environmental Resources 31:297-325. http://dx.
doi.org/10.1146/annurev.energy.31.042605.135621  

Liberatore, A., and S. Funtowicz. 2003. ‘Democratising’ expertise,
‘expertising’ democracy: what does this mean, and why bother?
Science and Public Policy 30(3):146-150. http://dx.doi.
org/10.3152/147154303781780551  

Liverman, D. M., and S. Vilas. 2006. Neoliberalism and the
environment in Latin America. Annual Review of Environment
and Resources 31:327-363. http://dx.doi.org/10.1146/annurev.
energy.29.102403.140729  

Lovins, A. B., L. H. Lovins, and P. Hawken. 2007. A road map
for natural capitalism. Harvard Business Review 85(7/8):172-183.
[online] URL: https://hbr.org/2007/07/a-road-map-for-natural-
capitalism  

Maasen, S., and O. Lieven. 2006. Socially robust knowledge:
transdisciplinarity: a new mode of governing science? Science and
Public Policy 33(6):399-410. http://dx.doi.org/10.3152/14715430
6781778803  

Maass, J. M. 2004. La investigación de procesos ecológicos y el
manejo integrado de cuencas hidrográficas: un análisis del
problema de escala. Pages 49-62 in H. Cotler, editor. El manejo
integral de cuencas en México: estudios y reflexiones para orientar
la política ambiental. Secretaría de Medio Ambiente y Recursos
Naturales and Instituto Nacional de Ecología, Mexico City,
Mexico. [online] URL: https://agua.org.mx/wp-content/
uploads/2007/06/645la_imvestigacion_de_procesos_ecologicos_
manejo_cuencas.pdf  

Maass, J. M. 2012. El manejo sustentable de socio-ecosistemas.
Pages 267-290 in J. L. Calva, editor. Cambio climático y políticas
de desarrollo sustentable. Tomo 14 de la colección Análisis
sstratégico para el desarrollo. Juan Pablos, Consejo Nacional de
Universitarios, Mexico.  

Maass, J. M., P. Balvanera, P. Bourgeron, M. Equihua, J. Baudry,
J. Dick, M. Forsius, L. Halada, K. Krauze, M. Nakaoka, D. E.
Orenstein, T. W. Parr, C. L. Redman, R. Rozzi, M. Santos-Reis,
A. M. Swemmer, and A. Vădineanu. 2016. Changes in biodiversity
and trade-offs among ecosystem services, stakeholders, and
components of well-being: the contribution of the International
Long-Term Ecological Research network (ILTER) to Programme
on Ecosystem Change and Society (PECS). Ecology and Society 
21(3):31. http://dx.doi.org/10.5751/ES-08587-210331  

Maass, J. M., and H. Cotler. 2007. Protocolo para el manejo de
ecosistemas en cuencas hidrográficas. Pages 41-58 in H. Cotler,
editor. El manejo integral de cuencas en México: estudios y
reflexiones para orientar la política ambiental Second edition.
Secretaría del Medio Ambiente y Recursos Naturales, Instituto
Nacional de Ecología, Mexico City, Mexico. [online] URL: http://
www2.inecc.gob.mx/publicaciones2/libros/528/protocolo.pdf  

Maass, J. M., R. Díaz Deladao, P. Balvanera, A. Castillo, and A.
Martínez-Yrízar. 2010a. Redes de investigación ecológica y socio-
ecológica a largo plazo (LTER y LTSER) en Iberamérica: los

casos de México y España. Revista Chilena de Historia Natural 
83:171-184. http://dx.doi.org//10.4067/S0716-078X2010000100010  

Maass, J. M., and M. Equihua. 2015. Earth stewardship,
socioecosystems, the need for a transdisciplinary approach and
the role of the International Long Term Ecological Research
Network (ILTER). Pages 217-233 in R. Rozzi, F. S. Chapin, III,
J. B. Callicott, S. T. A. Pickett, M. E. Power, J. J. Armesto, and R.
H. May, Jr., editors. Earth stewardship: linking ecology and ethics
in theory and practice. Springer International, Geneva,
Switzerland. http://dx.doi.org/10.1007/978-3-319-12133-8_14  

Maass, J. M., M. Equihua, and E. Jardel. 2008. La red Mexicana
de investigación ecológica a Largo Plazo. Número especial.
Ciencia y Desarrollo 34(215).  

Maass, J. M., E. J. Jardel, A. Martínez-Yrízar, L. E. Calderón-
Aguilera, J. Herrera, A. Castillo, J. Euán-Ávila, and M. Equihua.
2010b. Las áreas naturales protegidas y la investigación ecológica
de largo plazo en México. Ecosistemas 9(2):69-83.  

Maass, J. M., and A. Martínez-Yrízar. 1990. Los ecosistemas:
definición, origen e importancia del concepto. Ciencias 4:10-20.
[online] URL: http://www.ejournal.unam.mx/cns/espno04/CNSE0403.
pdf  

Manuel-Navarrete, D., S. Slocombe, and B. Mitchell. 2006.
Science for place-based socioecological management: lessons
from the Maya forest (Chiapas and Petén). Ecology and Society 
11(1):8. http://dx.doi.org/10.5751/ES-01608-110108  

Martínez Ramos, M. 2014. Presentación del número monográfico
manejo de sistemas socio-ecológicos. Investigación Ambiental:
Ciencia y Política Pública 6(2). [online] URL: http://www.revista.
inecc.gob.mx/article/download/262/242  

Millennium Ecosystem Assessment (MEA). 2005. Ecosystems
and human well-being. Island, Washington, D.C., USA. [online]
URL: https://www.millenniumassessment.org/documents/document.356.
aspx.pdf  

Ministerio de Ambiente y Desarrollo Sustentable (MADS). 2012.
Política nacional para la gestión integral de la biodiversidad y sus
servicios ecosistémicos (PNGIBSE). Ministerio de Ambiente y
Desarrollo Sustentable e Instituto de Investigación de Recursos
Biológicos Alexander von Humboldt, Gobierno de la República
de Colombia, Bogotá, Colombia. [online] URL: http://www.
humboldt.org.co/images/pdf/PNGIBSE_español_web.pdf  

Monsiváis Carrillo, A. M. 2009. La equidad electoral formal en
las entidades federativas: MÃ©xico (1996-2007). Perfiles
Latinoamericanos 17(3):7-37. [online] URL: http://perfilesla.
flacso.edu.mx/index.php/perfilesla/article/view/167/111  

Moore, J. W. 2015. Capitalism in the web of life: ecology and the
accumulation of capital. Verso, London, UK and New York, New
York, USA.  

Mukerji, C. 1990. A fragile power: scientists and the state.
Princeton University Press, Princeton, New York, USA.  

Mumme, S. P. 2007. Trade integration, neoliberal reform, and
environmental protection in Mexico: lessons for the Americas.
Latin American Perspectives 34:91-107. http://dx.doi.
org/10.1177/0094582X07300590  

http://dx.doi.org/10.1146%2Fannurev.energy.31.042605.135621
http://dx.doi.org/10.1146%2Fannurev.energy.31.042605.135621
http://dx.doi.org/10.3152%2F147154303781780551
http://dx.doi.org/10.3152%2F147154303781780551
http://dx.doi.org/10.1146%2Fannurev.energy.29.102403.140729
http://dx.doi.org/10.1146%2Fannurev.energy.29.102403.140729
https://hbr.org/2007/07/a-road-map-for-natural-capitalism
https://hbr.org/2007/07/a-road-map-for-natural-capitalism
http://dx.doi.org/10.3152%2F147154306781778803
http://dx.doi.org/10.3152%2F147154306781778803
https://agua.org.mx/wp-content/uploads/2007/06/645la_imvestigacion_de_procesos_ecologicos_manejo_cuencas.pdf
https://agua.org.mx/wp-content/uploads/2007/06/645la_imvestigacion_de_procesos_ecologicos_manejo_cuencas.pdf
https://agua.org.mx/wp-content/uploads/2007/06/645la_imvestigacion_de_procesos_ecologicos_manejo_cuencas.pdf
http://dx.doi.org/10.5751%2FES-08587-210331
http://www2.inecc.gob.mx/publicaciones2/libros/528/protocolo.pdf
http://www2.inecc.gob.mx/publicaciones2/libros/528/protocolo.pdf
http://dx.doi.org/%2F10.4067%2FS0716-078X2010000100010
http://dx.doi.org/10.1007%2F978-3-319-12133-8_14
http://www.ejournal.unam.mx/cns/espno04/CNSE0403.pdf
http://www.ejournal.unam.mx/cns/espno04/CNSE0403.pdf
http://dx.doi.org/10.5751%2FES-01608-110108
http://www.revista.inecc.gob.mx/article/download/262/242
http://www.revista.inecc.gob.mx/article/download/262/242
https://www.millenniumassessment.org/documents/document.356.aspx.pdf
https://www.millenniumassessment.org/documents/document.356.aspx.pdf
http://www.humboldt.org.co/images/pdf/PNGIBSE_espa�ol_web.pdf
http://www.humboldt.org.co/images/pdf/PNGIBSE_espa�ol_web.pdf
http://perfilesla.flacso.edu.mx/index.php/perfilesla/article/view/167/111
http://perfilesla.flacso.edu.mx/index.php/perfilesla/article/view/167/111
http://dx.doi.org/10.1177%2F0094582X07300590
http://dx.doi.org/10.1177%2F0094582X07300590
https://www.ecologyandsociety.org/vol23/iss2/art31/


Ecology and Society 23(2): 31
https://www.ecologyandsociety.org/vol23/iss2/art31/

Neumayer, E. 2010. Human development and sustainability.
Human Development Research Paper 2010/05. United Nations
Development Programme, New York, New York, USA.  

Olsson, P., C. Folke, and F. Berkes. 2004. Adaptive comanagement
for building resilience in social-ecological systems. Environmental
Management 34(1):75-90. http://dx.doi.org/10.1007/s00267-003-0101-7  

Organization for Economic Co-operation and Development
(OECD). 2011. Society at a glance, 2011: OECD social indicators:
trust. Organization for Economic Co-operation and Development,
Paris, France. [online] URL: http://www.oecd.org/social/soc/
societyataglance2011.htm  

Organization for Economic Co-operation and Development
(OECD). 2013. OECD environmental performance reviews:
Mexico 2013. Organization for Economic Co-operation and
Development, Paris, France. http://dx.doi.org/10.1787/9789264180109-
en  

Organization for Economic Co-operation and Development
(OECD). 2016. Green growth and sustainable development.
Organization for Economic Co-operation and Development,
Paris, France. [online] URL: http://www.oecd.org/greengrowth/  

Ostrom, E. 2009. A general framework for analyzing
sustainability of social-ecological systems. Science 325
(5939):419-422. http://dx.doi.org/10.1126/science.1172133  

Oxfam. 2015. Wealth: having it all and wanting more. Oxfam issue
briefing, January 2015. Oxfam, Oxford, U.K. [online] URL:
https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/
ib-wealth-having-all-wanting-more-190115-en.pdf  

Parkes, M. W., K. E. Morrison, M. J. Bunch, L. K. Hallström, R.
C. Neudoerffer, H. D. Venema, and D. Walter-Toews. 2010.
Towards integrated governance for water, health and social-
ecological systems: the watershed governance prism. Global
Environmental Change 20(4):693-704. http://dx.doi.org/10.1016/
j.gloenvcha.2010.06.001  

Patton, M. Q. 2002. Qualitative research and evaluation methods.
Third edition. Sage, Thousand Oaks, California, USA.  

Pesenti, C., and K. S. Dean. 2003. Development challenges on
the Baja California Peninsula: the Escalera Náutica. Journal of
Environment Development 12(4):445-454. http://dx.doi.
org/10.1177/1070496503257736  

Pisano, U. 2012. Resilience and sustainable development: theory of
resilience, systems thinking and adaptive governance. ESDN
Quarterly Report No. 26. European Sustainable Development
Network, Vienna, Austria. [online] URL: http://www.sd-
network.eu/?k=quarterly%20reports&report_id=26  

Poot-Salazar, A., Á. Hernández-Flores, and P.-L. Ardisson. 2015.
Sustainability indicators for the evaluation of sea cucumber
fisheries status of the Yucatan peninsula, Mexico. Ciencia
Pesquera 23(2):11-24. [online] URL: http://www.inapesca.gob.
mx/portal/documentos/publicaciones/cienciapesquera/CP23-2/2-
Poot-et-al-2015.pdf  

Pretty, J. N. 1995. Participatory learning for sustainable
agriculture. World Development 23(8):1247-1263. http://dx.doi.
org/10.1016/0305-750X(95)00046-F  

R Core Team. 2017. R: a language and environment for statistical
computing. R Foundation for Statistical Computing, Vienna,
Austria. [online] URL: https://www.r-project.org/  

Ravera, F. 2005. Sistematización de un proceso de participación y
concertación para el desarrollo territorial en áreas de montaña: la
experiencia en la zona centro de la Provincia de Huancavelica
(Perú). Centro Peruano de Estudios Sociales, Agricultura y
Desarrollo Rural Sostenibles: Proyecto para Políticas de
Montaña, Food and Agriculture Organization of the United
Nations, Lima, Peru.  

Raworth, K. 2012. A safe and just space for humanity: can we live
within the doughnut. Oxfam discussion paper. Oxfam, Oxford,
UK. [online] URL: http://www.oxfamtrailwalker.org.nz/sites/
default/files/reports/dp-a-safe-and-just-space-for-humanity-130212-
en.pdf  

Redclift, M. R. 1987. Sustainable development: exploring the
contradictions. Methuen, London, UK. http://dx.doi.
org/10.4324/9780203408889  

Redclift, M. R. 2002. Pathways to sustainability? Geography 87
(3):189-196.  

Redclift, M. R. 2006. Sustainable development (1987-2005) - an
oxymoron comes of age. Horizontes Antropológicos 12(25):65-84.
[online] URL: http://www.scielo.br/pdf/ha/v12n25/a04v1225  

Resilience Alliance. 2018. Research on resilience in social-
ecological systems. Resilience Alliance. [online] URL: https://
www.resalliance.org/social-ecological-systems  

Riesch, H., and C. Potter. 2014. Citizen science as seen by
scientists: methodological, epistemological and ethical dimensions.
Public Understanding of Science 23(1):107-120. http://dx.doi.
org/10.1177/0963662513497324  

Robles Berlanga, R. 2014. La carencia de alimentación en el
contexto del Programa Nacional México sin Hambre. Salud
Pública de México 56(suppl.1):s1-s2. http://dx.doi.org/10.21149/
spm.v56s1.5158  

Rockström, J., W. Steffen, K. Noone, Å. Persson, F. S. Chapin,
III, E. Lambin, T. M. Lenton, M. Scheffer, C. Folke, H.
Schellnhuber, B. Nykvist, C. A. De Wit, T. Hughes, S. van der
Leeuw, H. Rodhe, S. Sörlin, P. K. Snyder, R. Costanza, U. Svedin,
M. Falkenmark, L. Karlberg, R. W. Corell, V. J. Fabry, J. Hansen,
B. Walker, D. Liverman, K. Richardson, P. Crutzen, and J. Foley.
2009. Planetary boundaries: exploring the safe operating space
for humanity. Ecology and Society 14(2):32. http://dx.doi.
org/10.5751/ES-03180-140232  

Sarukhán, J., and M. Maass. 1990. Bases ecológicas para un
manejo sostenido de los ecosistemas: el sistema de cuencas
hidrológicas. Pages 81-114 in E. Leff, editor. Medio ambiente y
desarrollo en México, volumen primero. Centro de Investigaciones
Interdisciplinarias en Humanidades, Universidad Nacional
Autónoma de México, Grupo Editorial Miguel Ángel Porrúa,
Mexico City, Mexico.  

Secretaría de Desarrollo Agrario, Territorial y Urbano
(SEDATU). 2013. Reglamento Interior de la Secretaría de
Desarrollo Agrario, Territorial y Urbano. Diario Oficial de la
Federación Secretaría de Desarrollo Agrario, Territorial y

http://dx.doi.org/10.1007%2Fs00267-003-0101-7
http://www.oecd.org/social/soc/societyataglance2011.htm
http://www.oecd.org/social/soc/societyataglance2011.htm
http://dx.doi.org/10.1787%2F9789264180109-en
http://dx.doi.org/10.1787%2F9789264180109-en
http://www.oecd.org/greengrowth/
http://dx.doi.org/10.1126%2Fscience.1172133
https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/ib-wealth-having-all-wanting-more-190115-en.pdf
https://www.oxfam.org/sites/www.oxfam.org/files/file_attachments/ib-wealth-having-all-wanting-more-190115-en.pdf
http://dx.doi.org/10.1016%2Fj.gloenvcha.2010.06.001
http://dx.doi.org/10.1016%2Fj.gloenvcha.2010.06.001
http://dx.doi.org/10.1177%2F1070496503257736
http://dx.doi.org/10.1177%2F1070496503257736
http://www.sd-network.eu/?k=quarterly%20reports&report_id=26
http://www.sd-network.eu/?k=quarterly%20reports&report_id=26
http://www.inapesca.gob.mx/portal/documentos/publicaciones/cienciapesquera/CP23-2/2-Poot-et-al-2015.pdf
http://www.inapesca.gob.mx/portal/documentos/publicaciones/cienciapesquera/CP23-2/2-Poot-et-al-2015.pdf
http://www.inapesca.gob.mx/portal/documentos/publicaciones/cienciapesquera/CP23-2/2-Poot-et-al-2015.pdf
http://dx.doi.org/10.1016%2F0305-750X%2895%2900046-F
http://dx.doi.org/10.1016%2F0305-750X%2895%2900046-F
https://www.r-project.org/
http://www.oxfamtrailwalker.org.nz/sites/default/files/reports/dp-a-safe-and-just-space-for-humanity-130212-en.pdf
http://www.oxfamtrailwalker.org.nz/sites/default/files/reports/dp-a-safe-and-just-space-for-humanity-130212-en.pdf
http://www.oxfamtrailwalker.org.nz/sites/default/files/reports/dp-a-safe-and-just-space-for-humanity-130212-en.pdf
http://dx.doi.org/10.4324%2F9780203408889
http://dx.doi.org/10.4324%2F9780203408889
http://www.scielo.br/pdf/ha/v12n25/a04v1225
https://www.resalliance.org/social-ecological-systems
https://www.resalliance.org/social-ecological-systems
http://dx.doi.org/10.1177%2F0963662513497324
http://dx.doi.org/10.1177%2F0963662513497324
http://dx.doi.org/10.21149%2Fspm.v56s1.5158
http://dx.doi.org/10.21149%2Fspm.v56s1.5158
http://dx.doi.org/10.5751%2FES-03180-140232
http://dx.doi.org/10.5751%2FES-03180-140232
https://www.ecologyandsociety.org/vol23/iss2/art31/


Ecology and Society 23(2): 31
https://www.ecologyandsociety.org/vol23/iss2/art31/

Urbano, Mexico City, Mexico. [online] URL: http://www.sedatu.
gob.mx/sraweb/datastore/home_store/index/REGLAMENTO_
INTERIOR_SEDATU_31_10_14.pdf  

Secretaría de Gobernación (SEGOB). 1982. Ley federal de
protección al ambiente. Diario Oficial de la Federación. Secretaría
de Gobernación, Mexico City, Mexico. [online] URL: http://www.
dof.gob.mx/nota_detalle.php?codigo=4709428&fecha=11/01/1982  

Secretaría de Gobernación (SEGOB). 1983a. Plan nacional de
desarrollo, 1983-1989. Diario Oficial de la Federación. Secretaría
de Gobernación, Mexico City, Mexico. [online] URL: http://dof.
gob.mx/nota_detalle.php?codigo=4805999&fecha=31/05/1983  

Secretaría de Gobernación (SEGOB). 1983b. Ley de planeación.
Diario Oficial de la Federación. Secretaría de Gobernación,
Mexico City, Mexico. [online] URL: http://dof.gob.mx/
nota_detalle.php?codigo=4791123&fecha=05/01/1983  

Secretaría de Gobernación (SEGOB). 1987a. Decreto por el que
se reforma el párrafo tercero del artículo 27; y se adiciona una
fracción XXIX-G al artículo 73 de la Constitución Política de los
Estados Unidos Mexicanos. Diario Oficial de la Federación.
Secretaría de Gobernación, Mexico City, Mexico.  

Secretaría de Gobernación (SEGOB). 1987b. Decreto por el que
se reforman los artículos 73 fracción VI, 79 fracción V, 89
fracciones II y XVII, 110 primer párrafo, 111 primer párrafo y
127; y se deroga la fracción VI del artículo 74 de la Constitución
Política de los Estados Unidos Mexicanos. Diario Oficial de la
Federación. Secretaría de Gobernación, Mexico City, Mexico.  

Secretaría de Gobernación (SEGOB). 1992. Ley de aguas
nacionales. Diario Oficial de la Federación. Secretaría de
Gobernación, Mexico City, Mexico. [online] URL: http://www.
diputados.gob.mx/LeyesBiblio/ref/lan/LAN_orig_01dic92_ima.pdf  

Secretaría de Gobernación (SEGOB). 1993. Ley general de
asentamientos humanos. Diario Oficial de la Federación. 
Secretaría de Gobernación, Mexico City, Mexico. [online] URL:
https://www.oas.org/dil/Migrants/Mexico/Ley%20General%20de%
20Asentamientos%20Humanos%20(D.O.F.%2021%20de%20julio%
20de%201993).pdf  

Secretaría de Gobernación (SEGOB). 1996. Decreto que reforma,
adiciona y deroga diversas disposiciones de la ley general de
equilibrio ecológico y la protección al ambiente. Diario Oficial de
la Federación. Secretaría de Gobernación, Mexico City, Mexico.  

Secretaría de Gobernación (SEGOB). 2003. Reglamento de la ley
general del equilibrio ecológico y la protección al ambiente en
materia de ordenamiento ecológico. Diario Oficial de la
Federación. Secretaría de Gobernación, Mexico City, Mexico.
[online] URL: http://www.diputados.gob.mx/LeyesBiblio/regley/
Reg_LGEEPA_MOE_311014.pdf  

Secretaría de Gobernación (SEGOB). 2007. Ley general de pesca
y acuacultura sustentables. Diario Oficial de la Federación.
Secretaría de Gobernación, Mexico City, Mexico. [online] URL:
http://www.conapesca.gob.mx/work/sites/cona/uaj/LGPAS.pdf  

Secretaría de Gobernación (SEGOB). 2008. Decreto por el que
se adiciona un artículo 60 bis 2 a la ley general de vida silvestre.
Diario Oficial de la Federación. Secretaría de Gobernación,
Mexico City, Mexico. [online] URL: http://www.diputados.gob.
mx/LeyesBiblio/ref/lgvs/LGVS_ref05_14oct08.pdf  

Secretaría de Gobernación (SEGOB). 2011. Sentencia dictada
por el tribunal pleno en la controversia constitucional 72/2008,
promovida por el poder ejecutivo federal, así como voto
concurrente formulado por la Ministra Margarita Beatriz Luna
Ramos. Diario Oficial de la Federación. Secretaría de
Gobernación, Mexico City, Mexico. [online] URL: http://dof.gob.
mx/nota_detalle.php?codigo=5201247&fecha=18/07/2011  

Secretaría de Gobernación (SEGOB). 2012. Decreto por el que
se expide la ley general de cambio climático. Diario Oficial de la
Federación. Secretaría de Gobernación, Mexico City, Mexico.
[online] URL: http://dof.gob.mx/nota_detalle.php?
codigo=5249899&fecha=06/06/2012  

Secretaría de Medio Ambiente y Recursos Naturales
(SEMARNAT). 2006. La gestión ambiental en México. Secretaría
de Medio Ambiente y Recursos Naturales, Mexico City, Mexico.
[online] URL: http://www.paot.mx/centro/ine-semarnat/
Gestion_Ambiental_semarnat06.pdf  

Secretariat of the Convention on Biological Diversity (SCBD).
2004. The ecosystem approach: CBD guidelines. Secretariat of the
Convention on Biological Diversity, Montreal, Quebec, Canada.
[online] URL: https://www.cbd.int/doc/publications/ea-text-en.
pdf  

Sosa-Cordero, E., M. A. Liceaga-Correa, and J. C. Seijo. 2008.
The Punta Allen lobster fishery: current status and recent trends.
Pages 149-162 in R. Townsend, R. Shotton, and H. Uchida,
editors. Case studies in fisheries self-governance. FAO fisheries
technical paper no. 504. FAO, Rome, Italy. [online] URL: http://
www.fao.org/tempref/docrep/fao/010/a1497e/a1497e14.pdf  

Smith, A., and A. Stirling. 2010. The politics of social-ecological
resilience and sustainable socio-technical transitions. Ecology and
Society 15(1):11. [online] URL: http://www.ecologyandsociety.
org/vol15/iss1/art11/ http://dx.doi.org/10.5751/ES-03218-150111  

Spangenberg, J. H. 2011. Sustainability science: a review, an
analysis and some empirical lessons. Environmental Conservation 
38(3):275-287. http://dx.doi.org/10.1017/S0376892911000270  

Stanford, J. A., and G. C. Poole. 1996. A protocol for ecosystem
management. Ecological Applications 6(3):741-744. http://dx.doi.
org/10.2307/2269478  

Sterman, J. D. 2006. Learning from evidence in a complex world.
American Journal of Public Health 96(3):505-514. http://dx.doi.
org/10.2105/AJPH.2005.066043  

Tansley, A. G. 1935. The use and abuse of vegetational concepts
and terms. Ecology 16(3):284-307. http://dx.doi.org/10.2307/1930070  

Tetreault, D. 2012. La minería mexicana en el contexto
internacional. Observatorio del Desarrollo 1(3):18-20. [online]
URL: http://estudiosdeldesarrollo.net/observatorio/ob3/5.pdf  

United Nations. 1992. Rio declaration on environment and
development. United Nations, New York, New York, USA.
[online] URL: http://www.jus.uio.no/lm/environmental.development.
rio.declaration.1992/portrait.a4.pdf  

United Nations. 2015. Sustainable development goals. United
Nations, New York, New York, USA. [online] URL: http://www.
un.org/sustainabledevelopment/sustainable-development-goals/  

http://www.sedatu.gob.mx/sraweb/datastore/home_store/index/REGLAMENTO_INTERIOR_SEDATU_31_10_14.pdf
http://www.sedatu.gob.mx/sraweb/datastore/home_store/index/REGLAMENTO_INTERIOR_SEDATU_31_10_14.pdf
http://www.sedatu.gob.mx/sraweb/datastore/home_store/index/REGLAMENTO_INTERIOR_SEDATU_31_10_14.pdf
http://www.dof.gob.mx/nota_detalle.php?codigo=4709428&fecha=11/01/1982
http://www.dof.gob.mx/nota_detalle.php?codigo=4709428&fecha=11/01/1982
http://dof.gob.mx/nota_detalle.php?codigo=4805999&fecha=31/05/1983
http://dof.gob.mx/nota_detalle.php?codigo=4805999&fecha=31/05/1983
http://dof.gob.mx/nota_detalle.php?codigo=4791123&fecha=05/01/1983
http://dof.gob.mx/nota_detalle.php?codigo=4791123&fecha=05/01/1983
http://www.diputados.gob.mx/LeyesBiblio/ref/lan/LAN_orig_01dic92_ima.pdf
http://www.diputados.gob.mx/LeyesBiblio/ref/lan/LAN_orig_01dic92_ima.pdf
https://www.oas.org/dil/Migrants/Mexico/Ley%20General%20de%20Asentamientos%20Humanos%20(D.O.F.%2021%20de%20julio%20de%201993).pdf
https://www.oas.org/dil/Migrants/Mexico/Ley%20General%20de%20Asentamientos%20Humanos%20(D.O.F.%2021%20de%20julio%20de%201993).pdf
https://www.oas.org/dil/Migrants/Mexico/Ley%20General%20de%20Asentamientos%20Humanos%20(D.O.F.%2021%20de%20julio%20de%201993).pdf
http://www.diputados.gob.mx/LeyesBiblio/regley/Reg_LGEEPA_MOE_311014.pdf
http://www.diputados.gob.mx/LeyesBiblio/regley/Reg_LGEEPA_MOE_311014.pdf
http://www.conapesca.gob.mx/work/sites/cona/uaj/LGPAS.pdf
http://www.diputados.gob.mx/LeyesBiblio/ref/lgvs/LGVS_ref05_14oct08.pdf
http://www.diputados.gob.mx/LeyesBiblio/ref/lgvs/LGVS_ref05_14oct08.pdf
http://dof.gob.mx/nota_detalle.php?codigo=5201247&fecha=18/07/2011
http://dof.gob.mx/nota_detalle.php?codigo=5201247&fecha=18/07/2011
http://dof.gob.mx/nota_detalle.php?codigo=5249899&fecha=06/06/2012
http://dof.gob.mx/nota_detalle.php?codigo=5249899&fecha=06/06/2012
http://www.paot.mx/centro/ine-semarnat/Gestion_Ambiental_semarnat06.pdf
http://www.paot.mx/centro/ine-semarnat/Gestion_Ambiental_semarnat06.pdf
https://www.cbd.int/doc/publications/ea-text-en.pdf
https://www.cbd.int/doc/publications/ea-text-en.pdf
http://www.fao.org/tempref/docrep/fao/010/a1497e/a1497e14.pdf
http://www.fao.org/tempref/docrep/fao/010/a1497e/a1497e14.pdf
http://www.ecologyandsociety.org/vol15/iss1/art11/
http://www.ecologyandsociety.org/vol15/iss1/art11/
http://dx.doi.org/10.5751%2FES-03218-150111
http://dx.doi.org/10.1017%2FS0376892911000270
http://dx.doi.org/10.2307%2F2269478
http://dx.doi.org/10.2307%2F2269478
http://dx.doi.org/10.2105%2FAJPH.2005.066043
http://dx.doi.org/10.2105%2FAJPH.2005.066043
http://dx.doi.org/10.2307%2F1930070
http://estudiosdeldesarrollo.net/observatorio/ob3/5.pdf
http://www.jus.uio.no/lm/environmental.development.rio.declaration.1992/portrait.a4.pdf
http://www.jus.uio.no/lm/environmental.development.rio.declaration.1992/portrait.a4.pdf
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.ecologyandsociety.org/vol23/iss2/art31/


Ecology and Society 23(2): 31
https://www.ecologyandsociety.org/vol23/iss2/art31/

United Nations. 2016. Sustainable development knowledge
platform: low carbon development. United Nations, Department
of Economic and Social Affairs, New York, New York, USA.
[online] URL: https://sustainabledevelopment.un.org/index.php?
menu=1448  

U.S. Congress. 1970. National environmental policy act of 1969.
Public Law 91-190:1075.  

Valentin, A., and J. H. Spangenberg. 2000. A guide to community
sustainability indicators. Environmental Impact Assessment
Review 20(3):381-392. http://dx.doi.org/10.1016/S0195-9255(00)
00049-4  

Vatn, A., and P. Vedeld. 2012. Fit, interplay, and scale: a diagnosis.
Ecology and Society 17(4):12. http://dx.doi.org/10.5751/
ES-05022-170412  

Viota Fernández, N., and M. Maraña Saavedra. 2010. Servicios
de los ecosistemas y el bienestar humano: la contribución de la
Evaluación de los Ecosistemas del Milenio. UNESCO Etxea,
Organización de las Naciones Unidas para la Educación la
Ciencia y la Cultura, Centro UNESCO Pays Basque, Bilbao,
Spain. [online] URL: http://www.unescoetxea.org/dokumentuak/
Ecosistemas_bienestar.pdf  

Walker, B., and D. Salt. 2006. Resilience thinking: sustaining
ecosystems and people in a changing world. Island, Washington,
D.C., USA.  

Wallström, M. 2004. Towards a low carbon economy. European
Business Summit, Brussels, 11th March 2004. European
Commission, Brussels, Belgium. [online] URL: http://www.
europa.eu/rapid/press-release_SPEECH-04-127_en.pdf  

Waters, C. N., J. Zalasiewicz, C. Summerhayes, A. D. Barnosky,
C. Poirier, A. Galuszca, A. Cearreta, M. Edgeworth, E. C. Ellis,
M. Ellis, C. Jeandel, R. Leinfelder, J. R. McNeill, D. deB. Richter,
W. Steffen, J. Syvitski, D. Vidas, M. Wagreich, M. Williams, A.
Zhisheng, J. Grinevald, E. Odada, N. Oreskes, and A. P. Wolfe,
2016. The Anthropocene is stratigraphically and functionally
distinct from the Holocene. Science 351(6269):2622. http://dx.doi.
org/10.1126/science.aad2622  

Weaver, T., J. B. Greenberg, W. L. Alexander, and A. Browing-
Aiken. 2012. Neoliberalism and commodity production in Mexico.
University Press of Colorado, Boulder, Colorado, USA.  

Williams, P. 2009. Illicit markets, weak states and violence: Iraq
and Mexico. Crime, Law and Social Change 52(3):323-336. http://
dx.doi.org/10.1007/s10611-009-9194-0  

Wise, T., and E. Waters. 2001. Community control in a global
economy: lessons from Mexico’s economic integration process.
Working Paper No. 01-03. Global Development and
Environment Institute, Tufts University, Medford, Massachusetts,
USA. [online] URL: http://www.ase.tufts.edu/gdae/publications/
working_papers/CommControl.PDF  

Wood, P. J., D. M. Hanna, and J. P. Sadler. 2007. Hydroecology
and ecohydrology: past, present and future. John Wiley and Sons,
Chichester, UK. http://dx.doi.org/10.1002/9780470010198  

World Bank. 2016. Data: Mexico. World Bank, Washington, D.
C., USA. [online] URL: http://data.worldbank.org/country/
mexico  

World Commission on Environment and Development (WCED).
1987. Our common future: report of the World Commission on
Environment and Development. World Commission on
Environment and Development of the United Nations, New
York, New York, USA. [online] URL: http://www.un-documents.
net/our-common-future.pdf  

World Finance. 2013. Public private partnerships in Mexico. World
Finance, London, UK. [online] URL: http://public-private-
partnerships.worldfinance.com/ppps-in-mexico/  

World Food Programme. 2016. Zero hunger. World Food
Programme, Rome, Italy. [online] URL: https://www.wfp.org/
hunger  

World Post. 2014. Joint Chinese/Mexican mega-development
threatens UNESCO World Heritage Site: provoking an
international outcry. World Post (A Partnership of the Huffington
Post and Berggruen Institute). 8 March. [online] URL: http://
www.huffingtonpost.com/wild-river-review/joint-chinesemexican-
mega_b_5414053.html  

Yamin, A. E., and M. P. Noriega García. 1999. The absence of
the rule of law in Mexico: diagnosis and implications for a
Mexican transition to democracy. Loyola of Los Angeles
International and Comparative Law Review 21(3):467-520. [online]
URL: http://digitalcommons.lmu.edu/cgi/viewcontent.cgi?
article=1482&context=ilr  

Yorke, R., B. Walker, C. S. Holling, L. H. Gunderson, C. Folke,
S. R. Carpenter, and W. A. Brock. 2002. Toward an integrative
synthesis. Pages 419-438 in L. H. Gunderson and C. S. Holling,
editors. Panarchy: understanding transformations in human and
natural systems. Island, Washington, D.C., USA.  

Young, O. R. 1999. The effectiveness of international
environmental regimes: causal connections and behavioral
mechanisms. MIT Press, Cambridge, Massachusetts, USA.  

Young, O. R. 2002. The institutional dimensions of environmental
change: fit, interplay, and scale. MIT Press, Cambridge,
Massachusetts, USA.  

Young, O. R. 2008. Institutions and environmental change: the
scientific legacy of a decade of IDGEC research. Pages 3-45 in 
O. R. Young, L. A. King, and H. Schroeder, editors. Institutions
and environmental change: principal findings, applications, and
research frontiers. MIT Press, Cambridge, Massachusetts, USA.
http://dx.doi.org/10.7551/mitpress/9780262240574.003.0001  

Young, O. R. 2010b. Institutional dynamics: resilience,
vulnerability and adaptation in environmental and resource
regimes. Global Environmental Change 20(3):378-385. http://dx.
doi.org/10.1016/j.gloenvcha.2009.10.001  

Young, O. R., F. Berkhout, G. C. Gallopin, M. A. Janssen, E.
Ostrom, and S. van der Leeuw. 2006. The globalization of socio-
ecological systems: an agenda for scientific research. Global
Environmental Change 16(3):304-316. http://dx.doi.org/10.1016/
j.gloenvcha.2006.03.004  

Young, S. P. 2010a. Evidence of democracy? The relationship
between evidence-based policy and democratic government.
Journal of Public Administration and Policy Research 3(1):19-27.
http://dx.doi.org/10.2139/ssrn.1628186

https://sustainabledevelopment.un.org/index.php?menu=1448
https://sustainabledevelopment.un.org/index.php?menu=1448
http://dx.doi.org/10.1016%2FS0195-9255%2800%2900049-4
http://dx.doi.org/10.1016%2FS0195-9255%2800%2900049-4
http://dx.doi.org/10.5751%2FES-05022-170412
http://dx.doi.org/10.5751%2FES-05022-170412
http://www.unescoetxea.org/dokumentuak/Ecosistemas_bienestar.pdf
http://www.unescoetxea.org/dokumentuak/Ecosistemas_bienestar.pdf
http://www.europa.eu/rapid/press-release_SPEECH-04-127_en.pdf
http://www.europa.eu/rapid/press-release_SPEECH-04-127_en.pdf
http://dx.doi.org/10.1126%2Fscience.aad2622
http://dx.doi.org/10.1126%2Fscience.aad2622
http://dx.doi.org/10.1007%2Fs10611-009-9194-0
http://dx.doi.org/10.1007%2Fs10611-009-9194-0
http://www.ase.tufts.edu/gdae/publications/working_papers/CommControl.PDF
http://www.ase.tufts.edu/gdae/publications/working_papers/CommControl.PDF
http://dx.doi.org/10.1002%2F9780470010198
http://data.worldbank.org/country/mexico
http://data.worldbank.org/country/mexico
http://www.un-documents.net/our-common-future.pdf
http://www.un-documents.net/our-common-future.pdf
http://public-private-partnerships.worldfinance.com/ppps-in-mexico/
http://public-private-partnerships.worldfinance.com/ppps-in-mexico/
https://www.wfp.org/hunger
https://www.wfp.org/hunger
http://www.huffingtonpost.com/wild-river-review/joint-chinesemexican-mega_b_5414053.html
http://www.huffingtonpost.com/wild-river-review/joint-chinesemexican-mega_b_5414053.html
http://www.huffingtonpost.com/wild-river-review/joint-chinesemexican-mega_b_5414053.html
http://digitalcommons.lmu.edu/cgi/viewcontent.cgi?article=1482&context=ilr
http://digitalcommons.lmu.edu/cgi/viewcontent.cgi?article=1482&context=ilr
http://dx.doi.org/10.7551%2Fmitpress%2F9780262240574.003.0001
http://dx.doi.org/10.1016%2Fj.gloenvcha.2009.10.001
http://dx.doi.org/10.1016%2Fj.gloenvcha.2009.10.001
http://dx.doi.org/10.1016%2Fj.gloenvcha.2006.03.004
http://dx.doi.org/10.1016%2Fj.gloenvcha.2006.03.004
http://dx.doi.org/10.2139%2Fssrn.1628186
https://www.ecologyandsociety.org/vol23/iss2/art31/


Appendix 1: Outline profile of the experts consulted 

 

Twenty experts were consulted, four experts for each of the five policies, each sub-group of 

four being selected for optimum similarity of composition and expertise. Five of the experts 

consulted were women, fifteen were men, and all have held mid to high-ranking positions 

in government institutions in the environment sector of Mexico’s federal government for at 

least two years, with most having over a decade of experience. Three had recently left 

government with the change of administration (December 2012), and one had just moved to 

a new agency within the Environment Ministry. Each expert agreed to respond to questions 

presented via semi-structured interviews, most of which were conducted in the 

interviewees’ office, after first having answered a questionnaire, via email. 

 

A further ten experts were consulted exclusively via questionnaires sent by email. This 

group of experts, comprising two women and eight men, have held very senior decision-

making positions in the environment sector of the Mexican government (although most are 

retired from government), and/or have held senior positions in the regional offices of 

international conservation NGO’s in Mexico, and/or in Mexican NGO’s dealing with 

natural resource conservation and management. Almost all have doctoral level degrees and 

teach university undergraduate and postgraduate students in environment-related studies. 

This group was consulted, in the context of this analysis, to “triangulate” the responses of 

the larger group of 20 experts. 

 



Appendix 2: The rationale underlying the questionnaire and the semi-structured 

interview 

 

To ensure robust and credible results for this study, two kinds of triangulation were 

employed: 1) methodological triangulation and 2) data triangulation (Patton 2002: 247).  

 

The methodological triangulation involves using both a standardized questionnaire, to 

which responses constitute ordered categories of opinion that can be weighted to generate 

numerical data suitable for a ranking analysis, and a semi-structured interview, which 

elicits more detailed and conceptual information on the same subject matter, suitable for 

qualitative analysis. Both analyses detect the level of shared opinion among the 20 “policy 

experts”, while also allowing comparisons to be made between the five policy sub-groups.  

 

The ranking analysis of the questionnaire data allows the responses of the 20 “policy 

experts” to be triangulated using the responses of the 10 “academic experts” (who were not 

interviewed), by comparing between the two sets of responses. 

 

The questionnaire 

The questionnaire was sent to each expert for completion and return prior to the interview, 

both to stimulate thought on the topics of interest (five environmental policies and a range 

of policy attributes), and to avoid as far as possible introducing any bias or change of 

perception which might result from sending the questionnaire after the interview, given its 

deeper exploration of the issues. 

 

Each (identical) questionnaire included an exercise, in the form of a table, for which each 

expert was asked to rank 27 policy attributes in terms of their relative importance in the 

formulation and implementation of effective environmental policies (Table A2). The aim 

was to see how much importance each expert attached to the 12 attributes characteristic of 

socioecosystem management (two of which were subdivided, giving 15 in all). The experts 

had no prior knowledge of the significance of these in the context of the study, and a further 

12 attributes, not characteristic of socioecosystem management but addressing related 

aspects (and which are also employed in formulating environmental policy in Mexico), 

were added to the list to increase the range of options and reduce bias. It was stated that no 

“correct” answers exist, that it was valid to rank all attributes equally or to give mixed 

responses, and experts were invited to suggest additional attributes. 

 

For the ranking analysis, each expert’s response, signalled with a cross in the box of their 

choice at the intersection of a row and a column, was assigned a numerical weight. Given 

that the table has six columns with hierarchically ordered categories of opinion, increasing 

in favourability from left to right with a “don’t know” option in the last column, responses 

were weighted, left to right, with: 0, 1, 2, 3, 4, and 0 (it was considered unhelpful to assign 

any other weighting to the “don’t know” option). 

 

 



Table A2. Relative importance of policy attributes for effective policy outcomes 

 
 

 Potential policy attributes for the formulation and 

implementation of environmental public policy 

Relative importance 

  None Little Some Much Crucial Don’t know 

1† Ecosystem approach       
2 Habitat approach       
3† Drainage basin / sub-basin approach       
4 Zoning based on environmental criteria       
5 Prioritization based on socioeconomic criteria       
6 Short-term duration (years)       
7 Medium-term duration (government administrations)       
8† Long-term duration (decades)       
9 Technical involvement from a scientific discipline        
10† Interdisciplinary technical involvement       
11 Sectoral autonomy (limited, discretional mainstreaming)       
12† Environmental mainstreaming       
13 Exclusively public funding       
14† Public-private funding       
15 Submit developed proposals to public consultation       
16 Sporadic public participation       
17† Continuous public participation       
18† Environmental governance       
19† Fluid communication between stakeholders       
20† Governmental subsidiarity (decentralization)

§       
21† Coordination between the three tiers of government

§       
22 Indicators of regulatory and procedural compliance       
23† Sustainability indicators       
24 Clear, fixed targets       
25† Adjustable targets (what is possible relative to what is desirable)‡ 

      
26† Results monitoring       
27† Adjustments to management based on evaluation and monitoring‡        
28 Other (specify)       
29 Other (specify)       
30 Other (specify)       

 

 
† = Attributes of socioecosystem management (these were not marked with an asterisk in the questionnaires sent to the experts). 

§ = Component attributes of multi-scalar, polycentric environmental governance.  

‡ = Component attributes of adaptive comanagement.    

 

On receiving all the completed questionnaires, the responses were collected in seven tables 

identical to that included in the questionnaire, five aggregating the responses of the sub-

groups of experts (one for each of the five policies), one aggregating the responses of all 20 

policy experts, and one aggregating the responses of the 10 academic experts. For each of 

these, the number of coincident responses in any given box at the intersection of a row and 

a column was multiplied by the corresponding pre-assigned weighting, to give a score. The 

sum of the scores in each row, expressed as a numerical total, was then ranked from highest 



to lowest to reveal how the expert groups collectively appraised the concepts expressed in 

the rows. 

 

The semi-structured interview 

Each interview contained the same set of 14 questions (with five additional prompt 

questions, if needed), and differed only in the name of the policy. The content and length of 

the responses were up to the interviewees, and most interviews lasted for about one hour 

(For the full list of interview questions see Appendix 3). 

 

The first questions focussed on each interviewee’s direct area of expertise, in terms of the 

policy for which she/he was responsible, and the factors that contribute to or obstruct its 

successful implementation. Subsequent questions invited opinions on other policies, and 

explored the interviewee’s perceptions regarding specific policy attributes (without 

revealing that they are characteristic of socioecosystem management or what that is), and 

their role in the successful implementation of the policy.  

 

This sequence of questioning laid the conceptual groundwork for introducing the 

socioecosystem concept at the end of the interview, including the reading of a brief 

working definition of a socioecosystem approach to environmental management, drawing 

on and integrating ideas from several sources (Gallopin 1994, 2001, Valentin and 

Spangenberg 2000, Gunderson and Holling 2002, Liberatore and Funtowicz 2003, Olsson 

et al. 2004, Haberl et al. 2006, Maass and Cotler 2007, Brondizio et al. 2009, Ostrom 2009, 

Domínguez 2010, Collins et al. 2011, Maass 2012). The interviewee’s opinion was then 

elicited as to how the socioecosystem approach compares with their particular policy, and 

whether they perceived advantages or disadvantages in the socioecosystem approach as a 

basis for environmental policy.  

 

Before concluding the interview, each expert was invited to share their suggestions as to 

how to improve Mexico’s environmental policy.  
 



Appendix 3: List of the 14 interview questions, which were grouped by subject matter 

into 11 "question codes" generated during the qualitative analysis of the data, aided 

by Atlas-ti. 
 
 

Interview questions Question codes 
1 I should like to start by asking which policy attributes you think contribute to the success 

of (this policy)? 
1 

Contributes to 

success 

2 Do you consider that any obstacle or obstacles exist to the successful implementation of 

(this policy)? 
2 

Obstacles to 

success 

3 In reference to (this policy), what has been most effective in articulating between sectors 

and/or tiers of government? 
3a) To what do you attribute this? 

3 
Mainstreaming 

(this) policy 

4 Considering the environment sector as a whole, in your opinion which public policies have 
been most effective at articulating between sectors and tiers of government? 

4a) To what do you attribute this? 

4 
Mainstreaming 
(other) policies 

5 What is your perception of environmental policy based on integrated drainage basin 

management in Mexico? 
5 

Integrated basin 

management 

6 What do you understand by “environmental governance”? 

6 
Environmental 

governance 

7 Environmental governance can be considered as the capacity of institutions, laws and 
coordination arrangements, both governmental and non-governmental, to articulate the 

polycentric implementation of the policies of environmental management across different 

spatial and temporal scales, in the social and natural spheres. Thus understood, how 

relevant do you consider environmental governance to be for the implementation of (this 
policy)? 

7a) Why? 

8 What measures might improve environmental governance in Mexico? 
7 

How to improve 

governance? 

9 What do you understand by “adaptive management”, as it relates to environmental policy? 

8 
Adaptive 

management 

10 Adaptive management can be considered a process of policy implementation based on 
feedback from (social, environmental, economic, etc.) indicators relevant for sustainable 

development generally, and for achieving the specific objectives of policies. If the 

monitoring of these indicators suggests a deviation, in the medium- or long-term, from 

sustainability goals or criteria, adjustments can be made to how a policy is implemented, so 
as to reorient it towards the most feasible of desirable outcomes. Thus understood, how 

relevant do you consider adaptive management to be for the implementation and 

effectiveness of (this policy)? 

10a) Why? 

11 What do you understand by the concept of socioecosystem or social-ecological system? 

9 
Socioecosystem 

approach 

12 The concept of the socioecosystem recognizes that human beings are agents of change 

integral to ecosystems, and not external to them as is generally considered, and that social 

systems are totally dependent on ecosystems. Traditionally, environmental public policies 

are formulated based on the natural sciences, while social and economic policies are based 

on the social sciences. The concept of the socioecosystem posits an interdisciplinary 

contribution to the formulation of public policies which address sustainable development 

and environmental management simultaneously. The socioecosystem approach requires 
several policy attributes, including scientific interdisciplinarity, full public participation, 

and environmental governance jointly achieved by all tiers of government together with 

civil organizations. It should also incorporate adaptive management based on the 

monitoring of sustainability indicators, in order to adjust policy implementation measures 
when necessary, taking into account both the objectives of policy and the responses of the 

socioecosystem to management. It is suggested that such an approach to policy can 

improve the resilience of socioecosystems to sources of disturbance, such as climate 

change. Thus understood, what are the similarities between the socioecosystem concept 
and (this policy)? 

13 Do you consider that the socioecosystem approach offers advantages or disadvantages for 
environmental public policies in Mexico? 

13a) Why? 

10 
Socioecosystem 
offers advantages 

or disadvantages? 

14 Before concluding the interview, would you like to share any other ideas about Mexico’s 

environmental policy, in terms of improving its effectiveness, comprehensiveness, 

contribution to sustainable development, etc.? 

11 

How to improve 

environmental 

policy? 
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Appendix 4: Two-tiered explanatory category system grounded in related codes and memos 

 
No.

 

† 
Code or Memo ƒ‡ 

Level 1 

categories§
 

Level 2 

categories 
M1 The root problems are political, and the economic model 5 

International political 

and economic context 

National and   

international 

political and 

economic 

context 

1 The globalized economic system causes environmental and socioeconomic deterioration 11 

2 International pressures /obligations 9 

3 Economic value of Natural Capital must be shown, to give political weight to the environment sector 16 

4 Opposition and pressure from political, economic, social or criminal vested interests 64 

National political and 

economic context 

M2 Power structures in Mexico are resistant to change 4 

5 Budgetary constraints 37 

6 
Generous programs of subsidies to encourage agricultural production, provoke environmental 

deterioration 
16 

7 The Presidential Decree gives greater solidity 9 Legal strength 

Strengths and 

weaknesses of 

the legal 

framework 

8 
To induce sustainable development and conservation, regulation, not prohibition of resource use (is 

required) | 
64 

A clearer, more 

explicit and binding 

legal framework is 

required 

9 The legal framework (should be more explicit and binding) 155 

10 Lack of legal obligations and sanctions for non-compliance  36 

11 The confluence of potentially conflicting jurisdictions and attributions in a given territory  49 

The legal framework 

makes the spatial and 

temporal focussing of 

policy implementation 

difficult 

M3 It is difficult to target subsidies and programs in priority areas 4 

12 A long-term planning framework for public policy (is lacking) 46 

M4 The Planning Law (timeframe = a single, six year administration), needs updating 6 

M5 Ecological land-use planning IS the long term planning framework 5 

M6 Conflict between Ecological land-use planning and Territorial planning (of local government) 5 

13 The concept of “territory” is required, to locate the human-nature relationship in geographical space 25 

Strengths and 

weaknesses of 

the technical 

basis of policy 

Conflicting spatial 

approaches 14 The ecosystem / habitat approach (is required)   12 

15 
The sound scientific and technical basis of the policy, i.e., environmental and socioeconomic data and 

criteria, etc., (is required)  
78 

A more integral and 

interdisciplinary 

technical basis is 

required 

16 A holistic / integrated approach is lacking 91 

17 Interdisciplinary working (is lacking) 14 

M7 Include non-scientific knowledge 10 

18 Indicators and data on local factors and on the results of policy implementation (are lacking) 32 

Strengths and 

weaknesses in the 

implementation of 

adaptive management 

19 The policy includes monitoring and evaluation 29 

20 The monitoring and evaluation of results (is lacking) 47 

21 [08 Adaptive management] ¶ 99 

22 Flexibility in policy implementation (is lacking) 26 

M8 Water as an indicator 9 

 

Strengths of drainage 

basin management 

23 [05 Integrated drainage basin management] 129 

24 
Integrated drainage basin management is ideal for territorial management, because it includes all 

elements and actors 
59 

25 Incorporation of the drainage basin management approach in other environmental policies 25 

M9 Incorporation of the drainage basin management approach in other environmental policies 3 

26 The scale of the drainage basin is too large 8 
Weaknesses of 

drainage basin 

management 

27 
The ideal territorial delimitation for implementing drainage basin management approach is the sub-

basin or local basin/watershed 
9 

28 A genuine public policy for integrated drainage basin management does not exist 23 

M10 Institutional redesign 12 Institutional redesign is  
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M11 Cyclical collapses are necessary for institutional renovation  1 required  

Strengths and 

weaknesses of 

institutional 

arrangements  

29 Integrated planning and coordination of the areas and policies of the environment sector (are required) 143 Institutional 

arrangements for fully 

coordinating the areas 

and policies of the 

environment sector are 

ineffective 

30 There is a need to acknowledge and correct the excessive emphasis on Protected Natural Areas 18 

31 
Ecological functionality and biodiversity must be conserved in the wider landscape, outside Protected 

Natural Areas  
26 

32 Communication and dissemination (is required)   75 

33 Nested, decentralized and coordinated administration (is lacking) 45 Institutional 

arrangements for a 

nested, decentralized 

and coordinated 

administration, are 

ineffective 

34 An administrative entity to coordinate all actors at local level (is required) 31 

M12 With a policy / arrangement like an administrative entity to facilitate collaboration at local level 57 

35 Field staff (are lacking) 10 

36 
Effective institutional arrangements for mainstreaming and coordinating between the different sectors 

and tiers of government (need to be developed) 
218 

Factors that facilitate 

the mainstreaming and 

coordinated 

implementation of 

policies  

Factors and 

policies that 

facilitate 

mainstreaming 

and 

coordinated 

implementation 

between the 

sectors and 

tiers of 

government 

37 [03 Mainstreaming of the expert’s particular policy] 171 

38 Subsidy programs and projects 49 

39 Common objectives to facilitate coordination between different actors (are lacking) 44 

40 Prevention and response to natural disasters and social conflicts 11 

41 
Government investment that conserves or adds value to Natural Capital, and encourages producer 

organization 
20 

42 Complementarity with other environment sector areas and policies  36 

43 Water as a cross-cutting issue across all sectors and tiers of government 25 

44 
In principle, Ecological land-use planning orientates and coordinates the activities of all sectors and 

tiers of government in a given territory 
37 

Policies that facilitate 

mainstreaming and 

coordinated 

implementation 

45 [04 Mainstreaming of other environmental policies] 185 

46 Any policy, according to circumstantial rather than intrinsic factors 13 

47 In principle, Protected Natural Areas 12 

48 CONAFOR’s payment for environmental services policy 7 

49 Other policies / arrangements 45 

M13 REDD+ early action sites policy 12 

M14 Biological Corridors 8 

M15 Community Ecological land-use planning 7 

M16 Rural Development Districts 6 

M17 The Crusade against Hunger 4 

M18 Environmental Impact Assessment 4 

M19 National Development Plan and Sector Programs 4 

M20 Climate Change Policy  3 

M21 Basin Commissions 2 

M22 Wildlife units 2 

M23 Planning Committees for State Development (COPLADES) 2 

M24 Inter-Secretarial Commissions  1 

50 Inter-personal work relationships can advance environmental policies and issues 18 
The full participation 

of all actors and 

stakeholders is 

required 

51 
Participation of organized landowners and producers in the design and comanagement of natural 

resource policy (is required) 141 

Stakeholder 

participation 

and capacity 

building are 

needed at all 

levels 

52 Full participation / appropriation by organized civil society, i.e., NGO’s, academics, etc.,  (is lacking) 136 

53 Participation / appropriation by state and municipal governments (is lacking) 60 

54 A society and end users with better education and capacity development are needed 33 Better organized and 

skilled local and social 

stakeholders are 

needed 

55 Well organized producers / social actors (are needed) 35 

56 A lack of trained and committed technical experts 13 

57 A lack of technical, political and budgetary capacities in state and municipal governments  50 

58 The interviewee understands the concept 45  

More personnel with 

adequate capacity and 

training are needed in 

M25 The interviewee does not seem to understand the concept of adaptive management 3 

59 The interviewee confuses "governance” with governability or government 18 

60 The interviewee did not venture a definition 8 



3 
 

61 The lack of environment sector personnel with adequate capacity and training 71 the environment sector 

62 Negative repercussions of changing personnel and priorities with each administration 50 The strength of 

environmental 

policy depends 

more on the 

personal 

convictions of 

political 

leaders than on 

institutional 

strength 

The strength and 

direction of 

environmental policy 

changes with 

administrations 

M26 Backtracking by the current administration 25 

M27 Advances in the current administration 3 

M28 The strength of environmental policy depends a great deal on the incumbent President 8 

 

Lack of priority and 

political commitment 

M29 There is a lack of leadership from the Environment Minister 3 

63 Effective political commitment, leadership and prioritizing (is lacking)  148 

M30 Deficiencies of PROFEPA [Federal Attorney General for Environmental Protection]  17 

64 Environmental authorities should do more to uphold and enforce the law 50 

A crisis of 

governance 

exists in 

Mexico 

Lack of institutionality 

from environmental 

authorities 

M31 CONAGUA: Powerful but lacking a vision and policies which are integral and institutional 40 

65 The cultural inertia of centralized authority needs to be overcome 32 

66 
The lack of institutionality in public administration, due to cultural factors and to political and 

economic vested interests  
99 

M32 Ecological land-use planning was not utilized 3 

67 
It is counterproductive that environmental authorities themselves engage in corrupt practices, abuses of 

power and law breaking  
28 

Corruption, abuses of 

power and lack of 

transparency 

68 A healthy, i.e., non-clientelist, relationship between authorities and social actors (is lacking) 11 

M33 ¿Paternalism / clientelism? 11 

69 Delays and bureaucratic complications 22 

70 Transparency and accountability (is lacking) 36 

71 Credibility of authorities (is lacking) 11 

Crises of trust, of 

values and of security, 

in Mexican society 

72 The lack of trust that exists in Mexican society, is a barrier 27 

73 A culture and values of democracy and legality in Mexican society are lacking 50 

74 The common good approach is lacking, and self-interest or group-interest predominates  37 

75 (Attention to) Poverty and social necessity 44 

M34 Insecurity, criminality 12 

76 [06 Environmental governance] 123 Effective management 

relies on 

environmental 

governance 

77 It is fundamental / very important for effective implementation 52 

78 Policies which rely on, or promote, governance 18 

79 [07 How to improve governance] 135 

Governance is not a 

political priority 

80 Governance has not been defined, adopted or prioritized, politically 23 

81 It is a political fad 15 

82 Governance (is lacking) 23 

83 Deficiencies of application 115 

Deficient application of environmental 

policies limits their success 

84 [02 Obstacles to success] 314 

85 [11 How to improve environmental policy?] 192 

86 It is not a successful policy 8 

M35 Forestry units do still exist 3 

M36 CONAFOR: Counterproductive forestry policies 8 

87 [09 The socioecosystem approach] 84 Similarities between 

the socioecosystem 

approach and 

environmental policies Advantages are 

perceived in 

the integrality 

of the 

socioecosystem 

approach 

88 Is the socioecosystem approach similar to your policy? Yes, or somewhat 28 

89 Is the socioecosystem approach similar to your policy? Doubts about this 11 

Doubts about the 

practical application of 

the socioecosystem 

approach 

90 Is the socioecosystem approach similar to your policy? No, or very little 15 

91 Doubts about the implementation of the socioecosystem approach in practice 22 

M37 It may not be compatible with the social policies of SEDESOL [Ministry for Social Development] 3 

92 [10 Does the socioecosystem approach offer advantages or disadvantages?] 61 The socioecosystem 

approach offers 

advantages because it 

is holistic  

93 Advantages, because it is holistic 39 

94 The socioecosystem approach will facilitate integral management 8 

M38 The socioecosystem approach concept is starting to be adopted in public policy in Mexico 3 

95 [01 Contributes to success] # 151 
Others 

M39 It seems that this is not describing a Wildlife unit 1 
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Source: Compiled from the code and memo lists generated in Atlas-ti, using inductive analysis based on grounded theory 

(Patton, 2002; Hernández-Sampieri et al. 2006). 
 

Notes: 

† = Numbers with the prefix “M” refer to the 39 memos, the others refer to the 95 codes. 

‡ = Frequency (ƒ) of use of the code or memo (number of associated quotations = groundedness).  

§ = Dashed lines separating categories indicate they can be thought of as grading into each other and share adjacent codes. 
|  = A suffix in parenthesis such as “(is lacking)”, signals that a code can have a positive connotation (without the suffix) or  

a negative connotation (with it). In “(Attention to) Poverty and social necessity”, this logic is reversed.  

¶ = Numbered codes in squared brackets are question codes. 

# = This code appears here because for the experts, obstacles outweigh by 2:1 the factors contributing to policy success.  
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