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A B S T R A C T

The need for effective multi-level governance arrangements is becoming increasingly urgent because of
complex functional interdependencies between biophysical and socioeconomic systems. We argue that
social capital plays an important role in such systems. To explore the relationship between social capital
and participation in resource governance arenas, we analyzed various small-scale fisheries governance
regimes from the Gulf of California, Mexico. The components of social capital that we measured include
levels of fishers’ structural ties to relevant groups and levels of trust in different entities (i.e. cognitive
component). We collected data using surveys and interviews with residents of small-scale fishing
communities adjacent to marine protected areas. We analyzed the data using a logistic regression model
and narrative analysis. The results of our quantitative analysis highlight the multidimensional nature of
social capital and reveals complex relationships between different types of social capital and fisher
participation in monitoring, rulemaking and MPA design. Furthermore our qualitative analysis suggests
that participation in fisheries conservation and management is not fully potentialized due to the social
and historical context of participatory spaces in Mexico.
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1. Introduction

Common-pool resource (CPR) theory argues that local resource
users are capable of sustainably managing resources such as fish,
irrigation systems, and forests (Ostrom 1990; Bromley, 1992). A
large number of studies conducted over the last 30 years strongly
support this hypothesis (e.g., Basurto, 2008; Chhatre and Agrawal,
2008; Cox et al., 2010); although the likelihood that local groups
manage to self-organize to sustainably govern natural resources
appears to depend upon a complex interplay between social,
ecological and institutional factors. Indeed, because of the
interdependent nature of biophysical and socioeconomic con-
ditions across multiple scales and levels, there is a need for a better
understanding of how successful governance regimes might
manage these interdependencies (Cash et al., 2006; Brondizio
et al., 2009; Jones et al., 2011).

Multi-level governance arrangements are especially relevant
for marine fisheries, where conventional strategies often prove
inadequate (Crowder, 2005; Degnbol et al., 2006) due to the high
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levels of uncertainty and complexity involved in managing them
(Wilson, 2006, 2007). Conventional tools such as spatial/temporal
fishing restrictions, quotas, and gear limits can fail when uniformly
applied to large areas that neglect important differences in social
and ecological conditions. By adopting a multi-level structure,
rule-making authority can be dispersed across multiple juris-
dictions, and take a variety of specific forms (Hooghe and Marks,
2003). Regardless of the form adopted, it is crucial for multiple
actors and especially resource users to be actively involved in
decision-making processes (Eckerberg and Joas, 2004; Ho et al.,
2012). This study begins by making the assumption that successful
environmental governance likely depends upon the participation
of resource users; and then considers factors that might influence
their participation in diverse governance activities. Most notably
the importance of social capital in driving participation and the
sustainable management of marine resources has been well
established (Gilmour et al., 2011; Marín et al., 2012). This study
further contributes to this literature by (1) recognizing the multi-
level structure of formal and informal governance systems and
then (2) assessing the relationship between several distinct
dimensions of social capital and participation in multi-level
governance activities.
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1.1. Theoretical grounding

1.1.1. Multi-level governance arrangements
Multi-level governance is defined as “institutional arrange-

ments that facilitate the coproduction, mediation, translation, and
negotiation of information and knowledge within and across
levels” (Brondizio et al., 2009, p. 255). Multi-level governance
arrangements, such as fisheries co-management can facilitate
power-sharing, build trust, provide support for institutions and
improve problem-solving (Pomeroy and Berkes, 1997; Singleton,
2000; Carlsson and Berkes, 2005). However, the robustness of
these systems depends on mutual recognition and coordinated
action from both government entities and local actors (Pomeroy
and Berkes, 1997; Yandle, 2003). When cross-scale linkages are
lacking, governance systems can quickly collapse, as in the case of a
shellfish fishery in the Gulf of California (Cudney-Bueno and
Basurto, 2009). Micro-institutional analysis is therefore used to
evaluate the robustness of governance systems by considering the
role and contributions of actor groups to three distinct, but related
situations of interdependent choice at the operational, collective-
choice, and constitutional levels (Kiser and Ostrom, 2000).
Pinkerton (2003) argues that effective fisheries co-management
is predicated on cross-scale linkages across these levels. When
local actors, such as fishers, or their representatives, cannot access
higher levels where rules that structure decision-making process
are created, multi-level arrangements are more likely to fail.

The relationship between operational, collective-choice, and
constitutional levels relates to the nestedness of rulemaking
authority in social systems (Ostrom, 2005). At the operational level
fishers make individual decisions regarding resource use and
undertake governance activities such as monitoring and sanction-
ing. At the collective-choice level actors, potentially comprised of
those same fishers or their representatives make decisions about
the type and structure of rules that will apply to appropriation
situations (i.e. catch limits, gear restrictions, and licensing). This is
mostly conducted within formal settings such as a council
meeting; although it can also occur in more informal settings,
such as a local bar or fisher’s home. At the constitutional level,
actors determine who holds authority to create rules, and how
rules might be chosen in councils or informal meetings. In general
changes to rules tend to be more difficult and less frequent as one
moves from the collective-choice to constitutional level (Kiser and
Ostrom, 2000; Ostrom, 2005). In some instances there might be
constraints imposed at higher levels that prevent resource users
from participating in processes at multiple levels, which limit their
ability to make certain types of changes in the structure of rules for
the use of marine resources.

1.1.2. Stakeholders’ participation in fisheries governance
Participation in fisheries governance is the “the behavioral

manifestation of cooperation” (Lubell, 2004, p. 343); an important
(but insufficient) condition for successful environmental gover-
nance. Participation of local actors in governance has been
associated with improvements in community cooperation and
compliance with rules (Pollnac et al., 2001; Dalton et al., 2012) and
can lead to improved ecological resilience and acceptance of
fisheries policies (Lopes et al., 2013).

Empirical research has shown that several structural social,
economic and ethical factors influence the quality and nature of
the participatory processes in resource management. Chen (2010)
reports that a stewardship ethic might improve fishers’ participa-
tion in management even when economic incentives are lacking. In
contrast, Brzezinski et al., 2010 found that voluntary participation
in fisheries management favored individuals that lived closer to
meeting venues and had a higher economic status. Social norms,
such as caste structures in India can limit participation in
traditional fisheries management systems, which in the presence
of rapidly changing demographic and ecological factors may
reduce robustness (Coulthard, 2011). Exclusion of certain stake-
holders may also be indicative of asymmetries in power and
information which tend to favor certain subgroups at the expense
of others (Singleton, 2000; Cooke and Kothari, 2001; Berkes, 2007).
However one set of factors, namely social capital appears to have a
considerable influence on the extent to which individuals and
groups participate in the governance of natural resources across a
wide range of different contexts (e.g., Pretty, 2003; Grafton, 2005).

1.1.3. Social capital in fisheries governance
During the last three decades, social capital has gained

prominence throughout the social sciences (Bourdieu, 1986;
Coleman, 1988; Burt, 1992; Putnam, et al., 1994; Fukuyama,
1995; Lin, 2001). Economists, sociologists, political scientists, and
anthropologists started applying and analyzing this concept in
various domains, which led to the production of different
theoretical conceptualizations of social capital. These different
views could be broadly separated into two distinct schools of
thought on social capital (Nenadovic, 2015). The first school,
epitomized by James Coleman and Robert Putnam (Coleman 1987,
1988; Coleman, 1990; Putnam et al., 1994; Putnam, 2000), sees
social capital as a combination of structural (i.e. networks) and
cultural components (i.e. trust, norms of reciprocity). In contrast
the second school pioneered by Ronald Burt and Nan Lin (Burt,
2000; Lin, 2001; Lin et al., 2001) sees social capital as a set of
resources embedded within social networks that present struc-
tural opportunities or constraints for actors depending upon their
position within those networks. For those authors, social capital
has the general character of a private good, and thus does not
include the concepts of trust and norms of reciprocity, which are
viewed as a public good; generating benefits for all members of a
community.

Our treatment of social capital is closely aligned with the
former, rather than the latter school of thought. We define social
capital as an attribute of actors composed of social ties to other
individuals or groups, and the extent to which those ties are
characterized by norms of reciprocity and trust (Putnam et al.,
1994; Pretty, 2003). From this perspective social capital can be
viewed as a multidimensional concept that represents character-
istics of individuals and their social relationships, which affect the
likelihood of cooperation. As such it can be separated into two
related components: structural and normative (Uphoff, 2000;
Grootaert et al., 2004). The structural component of social capital
refers to social network relationships among actors within a given
system. Relationships among individuals with similar demograph-
ic characteristics, such as family members, neighbors, and close
friends, are referred to as “bonding” social capital; relationships
among individuals that differ in these characteristics but live in
proximity to each other are referred to as “bridging” social capital
(Gittell and Vidal, 1998; Grootaert et al., 2004). Furthermore,
networks that emphasize the relationships among individuals that
differ in their positions of authority, for example between local
fishers and local, regional, or national public officials, are referred
to as “linking” social capital (Grootaert et al., 2004). On the other
hand, normative, or cognitive forms of social capital is comprised
of trust, trustworthiness and shared values, which are also
separated based on the strength or types of the relationship into
bonding, bridging, and linking.

Research has shown that in general social capital tends to
increase stakeholders’ participation in natural resource manage-
ment across different systems, such as forests, watersheds,
agricultural land, and fisheries (Uphoff and Wijayaratna, 2000;
Pretty and Smith, 2004; Djamhuri, 2008; Ohno et al., 2010;
Gutiérrez et al., 2011; Yandle et al., 2011). In the context of marine
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resources, it has been argued that the structural and normative
components of social capital play an important role in increasing
the likelihood of sustainable management. In a Chilean co-
management system for benthic fisheries, organizations with
higher bridging and linking social capital were correlated with
higher management capacity and more diversified livelihood
strategies (Marín et al., 2012). Meanwhile in India, Sekhar (2007)
found that the existence of networks and trust within and among
fishing groups facilitated the creation and maintenance of a locally
designed rule system. However, in this case, a lack of linking social
capital prevented coordination between state agencies and
informal governance entities. The absence of such coordination
did not impact the resource negatively because compliance with
locally designed rules was high, but the importance of such
linkages appears to rise as levels of non-compliance increase. For
instance, a network of community-based MPAs in the Gulf of
California collapsed as a result of poor relationships between
resource users and state management agencies (Cudney-Bueno
and Basurto, 2009). The role of the normative components of social
capital has also been linked to improved efficiency in fisheries
governance as higher levels of trust in fishing communities reduces
the costs of monitoring and enforcement (Grafton, 2005). An
analysis of five Australian abalone fisheries suggests that the
success of industry-led resource management initiatives was the
result of high levels of trust among the fishing groups (Gilmour
et al., 2011).

1.2. Research questions

Whereas the literature on social capital in fisheries governance
provides clear support for its general importance, we do not have a
clear understanding of how the different components of social
capital (i.e., bridging, bonding, and linking) relate to multi-level
participatory governance. Studies reviewed in the previous section
provide some evidence that stable networks (i.e., bonding social
capital) play an important role in operational situations, while
more open networks (i.e., bridging and linking social capital)
become relevant for collective-choice and constitutional process-
es. In the context of Mexico this pattern would be somewhat
expected as government retains rights for the formal management
of marine resources in collective-choice and constitutional
situations (Hernandez and Kempton, 2003; Cinti et al., 2010).
However, in the absence of empirical tests, which control for the
effects of diverse forms of social capital, the importance of bridging
and linking social capital for fisher participation remains an open
question.

In this paper we focus on the effects of different types of social
capital on fishers’ participation in multi-level governance
Fig. 1. Theoretical mode
arrangements related to a small-scale fishery in the Gulf of
California, Mexico. The interaction of fisheries and conservation
policies across distinct federal and state government agencies
facilitates study of multi-level governance arrangements within
this region. We specifically seek to address the following question:
What is the relationship of fishers’ social capital and their
engagement in multi-level governance activities? Given the
multidimensional nature of social capital we hypothesize that
(a) the importance of bonding social capital is more relevant to
operational level activities while (b) the importance of bridging
and linking social capital is more important at the collective-choice
and constitutional levels (Fig. 1,Table 1)

2. Methods

2.1. Study sites

We conducted fieldwork in four locations along the Baja
California peninsula (Fig. 2). More than 90% of commercial fishers
in this region work in the small-scale fisheries sector (OECD, 2006).
Fishers within this sector operate either as members of fishing
cooperatives or as individual permit holders, although undocu-
mented fishers (pescadores libres) are present (Leslie et al., 2015). A
majority of the fishers employ more than one fishing gear, such as
diving, gill nets, long-lines, traps, and/or hook and line, using a 6–
8-meter fiberglass boats with outboard engines (Basurto et al.,
2013; Leslie et al., 2015). They fish close to shore, and rarely go on
multi-day trips. Catches in our study sites is composed on average
of 50 species, including finfish and elasmobranchs, gastropods,
bivalves, and crustaceans (Erisman et al., 2011). Each site has a
marine protected area (MPA) within its fishing grounds. Further-
more, each MPA has a designated no-take zone in which extraction
of marine resources is prohibited. Most MPAs in the region were
established as a response to unsustainable fishing practices (Rife
et al., 2013), which have been recognized as a major threat to the
stability and health of the ecosystem (Sala et al., 2004; Saenz-
Arroyo et al., 2005).

2.2. Background of fisheries governance in Mexico

All fisheries in Mexico are largely managed by federal
government entities. The main body responsible is the Secretariat
of Agriculture, Livestock, Rural Development, Fisheries and Food
(SAGARPA), which manages fisheries through its two decentralized
entities: the National Commission for Aquaculture and Fishing
(CONAPESCA) and the National Fisheries Institute (INAPESCA).
CONAPESCA is responsible for managing and enforcing fisheries
regulations, while INAPESCA collects and analyzes fisheries and
l guiding this study.



Table 1
Characteristics of social capital components investigated in this study.

Social
capital
component

Construct Operationalization of a
construct

Source of operationalizationa Expected effect Observed
effect

Structural-
bonding

Relatively stable and closed social
networks such as among family members
and close friends.

Consists of fishers’
membership to informal
fishing groups or fishing
cooperative.c

(Bodin and Crona 2008; Ohno
et al., 2010; Jicha et al., 2011;
Holland et al., 2013)

Related to participation in
operational level activities

Fully
supported

Structural-
bridging

Relatively fluid and open social networks
such as among members in organizations
and clubs � horizontal ties.

Consists of fishers’
participation in capacity
building or research project
activities.

(Bodin and Crona 2008;
Holland et al., 2013)

Related to participation in
collective-choice and
constitutional level activities

Partially
supported

Structural-
linking

Social networks that exist among power
differentials, such as public officials and
fishers � vertical ties.

Fishers voting in the last
general election (held on July
1, 2012).

Not availableb Related to participation in
collective-choice and
constitutional level activities

Not
supported

Cognitive-
bonding

Individual fisher’s trust in the members of
this type of social network: family
members and close friends.

Fishers’ trust in cooperative
members and independent
fishers.c

(Sekhar 2007; Ohno et al.,
2010; Jicha et al., 2011;
Holland et al., 2013)

Related to participation in
operational, collective-choice,
and constitutional level activities

Partially
supported

Cognitive-
bridging

Individual fisher’s trust in the members of
this type of social network: other
participants in organizations and clubs.

Fishers’ trust in fish buyers,
tourism operators, and
federations of cooperatives.

(Sekhar 2007; Ohno et al.,
2010; Yandle et al., 2011;
Holland et al., 2013)

Related to participation in
collective-choice and
constitutional level activities

Partially
supported

Cognitive-
linking

Individual fisher’s trust in the members of
this type of social network: public officials.

Fishers’ trust in federal and
local government bodies.

(Sekhar 2007; Yandle et al.,
2011; Holland et al., 2013)

Related to participation in
collective-choice and
constitutional level activities

Not
supported

a Indicate studies that operationalized a particular construct in a similar or identical manner. Some differences in operationalization are due to variation in a local context
among the studies. Not all studies investigate social capital within fisheries.

b This operationalization was developed for this study based on a notion that voting in elections represent one of the main elements of civic engagement (Theiss-Morse and
Hibbing, 2005). As such, this particular form of political participation can be seen as a form of social capital (Keele, 2007; Mendoza-Botelho, 2013).

c Both formal (cooperatives) and informal fishing groups in our study sites are largely kinship based. In terms of cooperatives, our data show that approximately 70% of their
members are related by kin.
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biological data, which are then used to further modify regulations.
Apart from these agencies, Mexican fisheries are also influenced by
regulations enacted by the Secretariat ofEnvironment and Natural
Resources (SEMARNAT). It regulates the harvest of at-risk species
and through the National Commission of Natural Protected Areas
(CONANP, 2014) manages implementation and operation of MPAs.
In addition to the federal entities, state agencies and stakeholders
(i.e. fishers) contribute to fisheries management through partici-
pation in public hearings, councils and committees. The rights of
stakeholders’ to participate in fisheries governance processes is
defined by two laws: the General Law of Ecological Equilibrium and
Environmental Protection (LGEEPA, 1996) and the General Law of
Sustainable Fisheries and Aquaculture (LGPAS, 2007). The close
coupling among the two secretariats and the state entities and
stakeholders requires them to cooperate in and coordinate
fisheries management efforts.

2.3. Data collection

We used a mixed methods approach, collecting data through
structured surveys and semi-structured interviews. Joint applica-
tion of qualitative and quantitative research instruments produces
more robust findings by allowing better understanding of research
questions that would not be possible if either approach were used
alone (Creswell and Clark, 2007). We performed 544 surveys with
SSF fishers (referred to as respondents) and 82 in-depth interviews
with fishers; government officials from a number of federal
institutions that regulate fishing activities or manage protected
areas; and NGO staff that were active in the creation and
implementation of the local MPA (referred to as informants).
Structured surveys were used to collect quantitative data while
semi-structured interviews for the collection of qualitative data.
Data collection techniques and procedures were approved by the
Duke University’s IRB (permit #B0259). More information on the
data collection approach can be found in the Supporting
Information document (Section 1.1).

2.4. Variable description and operationalization

We measured dependent variables as binary variables (Table 2):
fisher participation in operational, collective-choice, and constitu-
tional situations as defined by the literature on institutional
analysis (Kiser and Ostrom, 2000; Ostrom, 2005) (Table 2). At the
operational level, we record whether fishers’ participated in formal
or informal surveillance of their peers during the prior year and
filed a complaint after witnessing an illegal activity. Complaints
could be filed in writing or by calling the appropriate authority. The
responses for these two components were merged into a single
binary variable. We used fishers’ participation in councils and
committees that deal with fisheries issues as a proxy for
participation in collective-choice situations. These bodies either
propose the creation of new rules or suggest the modification of
existing ones. For the constitutional level, we used fishers’
participation in the establishment of the local MPA or the
development of its management plan. MPA management plans
specify the creation of councils and committees to manage the
MPA and as a result structure the opportunities that actors face in
collective-choice situations as they seek to modify rules.

In regards to independent variables, we operationalized social
capital by first distinguishing between its structural and cognitive
components, and then distinguishing among the bonding,
bridging, and linking aspects of each (Ohno et al., 2010). This
approach gave us six distinct measurements of social capital
(Tables 1 and 2). The structural component is measured by



Fig. 2. Research sites along the Baja California peninsula. From North to South: San Felipe, Loreto, La Paz, and Cabo Pulmo. Loreto and Cabo Pulmo sites contained multiple
fishing communities.
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considering whether a fisher participates in informal and formal
organizations. The difference between types and nature of
participation is used to distinguish among the following three
aspects. Structural-bonding social capital is measured by consid-
ering whether a fisher is a member of an informal fishing group or
fishing cooperative. This aspect of social capital indicates whether
a fisher is part of a relatively stable social network of other fishers.
Structural-bridging social capital records whether a fisher
participated in capacity building and research project activities
over the prior year and indicates ties to more distant social
networks. Structural-linking social capital, on the other hand,
indicates whether a fisher voted in the most recent general election
(held on July 1, 2012). Given that voting in elections represent one
of the main elements of civic engagement (Theiss-Morse and
Hibbing, 2005), this particular form of political participation can be
used as a general proxy for fishers’ interactions with actors with
power and authority. The cognitive dimensions of social capital are
based on fishers’ trust in actors or organization. We used a five-
point Likert scale to assess the following question: “There are many
different organizations involved in fisheries and fisheries manage-
ment, ranging from the federal government to your neighboring
cooperatives and NGOs. In general, when thinking about each
listed organization, would you say you completely trust them, trust
them, distrust them, completely distrust them, or are you
somewhere in between?” Trust is one of the most widely used
measurements of social capital and is included in many standard-
ized survey instruments, such as the General Social Survey, the
World Values Survey, and the Eurobarometer Survey (Putnam,
2000; Glaeser et al., 2002; Menzel et al., 2013). Cognitive-bonding
social capital is measured by considering fishers’ level of trust
towards other fishers. Cognitive-bridging social capital refers to
fishers’ trust in fish buyers, tourism operators, and federations of



Table 2
Summary of variables.

Variable Operationalization Measure Mean SD Min Max

Response variables
Participation-
Operational
level

Respondents (A) participation in surveillance activities during the prior year
and (B) file a complaint after witnessing an illegal activity. Responses pooled.

Binary: (Yes/No) 0.253 0.435 0 1

Participation-
Collective-
choice level

Respondents participation in various councils and committees that deal with
fisheries issues

Binary: (Yes/No) 0.272 0.446 0 1

Participation-
Constitutional
level

Respondents participation in the development of a new regulatory
framework related to a local MPA

Binary: (Yes/No) 0.117 0.322 0 1

Explanatory variables
Structural-
bonding

Consists of fishers’ membership to (A) informal fishing groups or (B) fishing
cooperative. Responses pooled.

Binary: (Member/Not member) 0.785 0.412 0 1

Structural-
bridging

Consists of fishers’ participation in (A) capacity building or (B) research
project activities. Responses pooled.

Binary: (Participated/Did not
participate)

0.309 0.463 0 1

Structural-
linking

Respondent’s voting in the last general election (held on July 1, 2012). Binary: (Voted/Did not vote) 0.849 0.359 0 1

Cognitive-
bonding

Respondents trust in (A) cooperative members and (B) independent fishers.
Response pooled.

Ordinal: 5-point Likert scale (Completely
trust/Completely distrust) Rescaled to
vary between zero and one.

0.330 0.167 0 0.875

Cognitive-
bridging

Respondents trust in (A) fish buyers, (B) tourism operators, and (C)
federations of cooperatives. Responses pooled.

Ordinal: 5-point Likert scale (Completely
trust/Completely distrust). Rescaled to
vary between zero and one.

0.442 0.212 0 1

Cognitive-linking Respondents trust in (A) CONAPESCA, (B) PROFEPA, and (C) local government
bodies. Responses pooled.

Ordinal: 5-point Likert scale (Completely
trust/Completely distrust). Rescaled to
vary between zero and one.

0.448 0.206 0 1

Years fishing to
age ratio

Respondent’s fishing experience Continuous 0.599 0.182 0.04 0.91

Education Respondent’s years of formal education. Continuous 6.887 2.892 0 16
Other income Respondent reliance on more than one income-generating activity Binary (Yes/No) 0.313 0.465 0 1
Number of
resources
fished

Respondent’s list of resources fished. Continuous 3.936 1.794 1 10

Nets Respondent’s main fishing gear Binary: (Lives/Does not live) 0.347 0.477 0 1
La Paz

Respondent’s place of residence
Binary: (Lives/Does not live) 0.147 0.355 0 1

Loreto Binary: (Lives/Does not live) 0.332 0.472 0 1
Cabo Pulmo Binary: (Lives/Does not live) 0.298 0.458 0 1
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cooperatives. Finally, cognitive-linking social capital measures the
extent to which fishers trust government agencies that engage in
fisheries management (CONAPESCA, PROFEPA, local government).

Controls were included in statistical models to account for
potentially intervening factors. We controlled for site, years of
education, and the number of income-generating activities that each
respondent engages in. In addition to these we included a number
of variables related to fishing practices. The years fishing to age ratio
is a proxy for respondents’ experience as a fisher. Number of
resources fished provides some indication as to a respondents’
potential for diversification within a fishery. Principal fishing gear
records the respondents’ preferential mode of harvesting.

2.5. Analysis

We used logistic regression to estimate the likelihood of fisher’s
participation in operational, collective-choice, and constitutional
activities. Logistic regression is used to evaluate the relationship
between a vector of independent variables and a binary dependent
variable (Long, 1997). Although the resulting coefficients indicate
the relationship between each individual variable and an outcome
of interest, the probability of that outcome depends upon the
values of the other variables included in the model. Therefore in
addition to reporting the model coefficients we include additional
figures to demonstrate the relationship between different types of
social capital and the likelihood of particular outcomes, while
holding all other variables at their respective sample mean.
3. Results

3.1. Quantitative results

The results of the three logistic regressions are presented in
Table 3. Count r-squared values provide a general indication of
model fit by reporting the number of cases correctly assigned by
each model. All models correctly classify over three-quarters of the
observations; performing best with respect to participation in the
design of the MPA management plan (constitutional level
situation), and worst with respect to social monitoring (opera-
tional level situation).

The overall results indicate that different types of social capital
affect outcomes differently. More specifically, none of the
individual types of social capital are consistently associated with
any of the three outcomes (Table 3). Structural bonding social
capital was positively associated with operational and constitu-
tional level outcomes. For instance, the probability of participation
in operational level activities increases by 12.6% for individuals
that are members of a fishing group or cooperative (i.e. structural
bonding social capital). Cognitive bonding social capital, on the
other hand, was positively associated with fishers’ participation in
collective-choice and constitutional level activities. Fig. 3 plots the
predicted probability of these two outcomes as a function of
cognitive bonding social capital, which records levels of trust in
other fishers. The likelihood that a fisher participated in
constitutional and collective choice situations increases with



Table 3
Results. Standard errors clustered by location (*p � 0.10, **p � 0.05, ***p � 0.01).

Variable Participation-
Operational level

Participation-
Collective choice
level

Participation-
Constitutional level

Structural
bonding

0.822*** 0.301 0.834*

(0.242) (0.587) (0.449)
Structural
bridging

0.624 1.187*** 0.052

(0.594) (0.312) (0.127)
Structural
linking

0.587 0.705 0.299

(0.580) (0.503) (1.063)
Cognitive
bonding

0.761 1.913*** 1.926***

(0.866) (0.569) (0.710)
Cognitive
bridging

�0.203 �0.790 2.400*

(0.695) (0.686) (1.379)
Cognitive
linking

0.301 �0.206 �1.579

(1.086) (0.717) (1.229)
Years fishing
to age ratio

1.839 �0.891* �0.647

(1.371) (0.513) (0.859)
Education �0.023 �0.022 �0.186***

(0.111) (0.045) (0.062)
Other income 0.062 �0.469** 0.548**

(0.111) (0.202) (0.277)
Number of
species
fished

0.101*** 0.182 �0.151

(0.037) (0.231) (0.092)
Gear type:
nets

�1.309* 0.189 0.236

(0.729) (1.038) (0.939)
La Paz �1.257** 1.580 �0.027

(0.628) (1.063) (1.078)
Loreto 1.180* 1.250 �0.694

(0.710) (1.074) (0.978)
Cabo Pulmo 1.168 0.021 1.401

(0.733) (0.897) (1.028)
Constant �2.842** �3.080*** �1.422

(1.202) (0.797) (1.565)

Model statistics
N 265 265 265
Pseudo-R2 0.082 0.153 0.105
Log-likelihood �137.529 �131.285 �85.578
Count R2 0.762 0.785 0.891

Fig. 3. Predicted probability of participating in collective choice and constitutional
level activities as a function of cognitive bonding social capital (respondents trust in
(A) cooperative members and (B) independent fishers). Both relationships are
significant at p � 0.01 (see Table 1).
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increasing level of trust; although the effects are more pronounced
in the context of the constitutional situation.

The structural briding component of social capital was
associated with a greater likelihood of fisher’s participation in
collective-choice level arenas; while cognitive bridging social
capital was only associated with participation in constitutional
level activities. The one commonality among the models is that
both structural and cognitive linking components of social capital
have no impact on the likelihood of participation across the three
levels.

3.2. Qualitative results

Whereas the statistical models demonstrate the relationship
between social capital and fisheries governance; qualitative
analysis revealed that social capital has been shaped by historical
circumstances, as well as social identities and characteristics. Most
informants (91%) indicated that there are ways for fishers to
engage in fisheries management. However, 52% pointed out that
these spaces are not fully potentialized, are seen as ineffective and/
or lack credibility. Historical development of the Mexican political
system largely precluded any form of public participation. Many of
the informants suggested that paternalistic attitudes during most
of the 20th century suppressed civic engagement in decision-
making. Democratization efforts started in the 1990s and civic
participation emerged as one of the fundamental components of a
new governance approach. In the context of natural resource
management all of the interviewed government officials recog-
nized that the approach in which policies are enacted has changed
considerably over the past 20 years. One of the officials stated:

Everything used to be decided in Mexico City. In 1973 there was a
proclamation of the (Protected Area of Flora and Fauna) Cabo San
Lucas. Anyone was informed? Nobody. In 1978 there was a
proclamation of the (Protected Area of Flora and Fauna) Islands of
the Gulf of California. Anyone was informed? I was a University
professor and I didn’t know. I found out six months later . . . (The
problem is that) people still believe that decisions are solely being
made in the central offices. Maybe this is what happened in the
thirties, forties, fifties, sixties, seventies and eighties. But in more
recent times the process is more open with more participation,
more transparency and above all with a requirement to include as
many stakeholders as possible. The politics of community
participation today sounds like a normal exercise . . . We can
do absolutely nothing anymore without social participation (G14).

While all government officials acknowledged that laws and
regulations are in place that require them to solicit stakeholder
input in natural resource management; they point out that
meaningful participation is limited by the absence of a strong
civic society and government capacity to manage participatory
processes. As one informant suggested that participatory spaces
will never be adequately used until broader societal issues are
addressed:

On one hand] it’s the lack of the culture of participation . . . And on
the other hand it is a lack of government’s promotion of, invitation
to, and cooperation in (participatory activities) . . . Lack of these
features is a defect; the fact that we don’t know how to participate,
we don’t have good organization and representation. Because of
that these and any new participatory spaces will hardly have an
optimal or adequate social participation. In the end it has to do
with being educated and accustomed to participate and to know
how to do it (G27).

A lack of experience with participatory processes and general
distrust in government creates a vicious circle impeding mean-
ingful participation. For this reason, government officials recognize
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the need for trust building as a necessary first step to improve
fisheries governance. One respondent explained his approach in
trust building in the following way:

From my experience it (building trust) is rooted in a personal
interaction. There are certainly many laws but there is also
friendship, cordiality, and closeness with the resource user. The
goal is to get to know their feelings/opinions . . . And once they do
not see you solely as a public servant, trust is expressed in a
different way (G09).

Some trust building has occurred through recent government
initiatives in fishing communities, such as community watch
programs. This program is funded by the government and
encourages participation of local actors in surveillance (CONANP,
2014 website). According to one government official who led this
initiative, they serve as the “eyes on the ground” for the
enforcement body, which facilitates their work and creates
connections between government and local communities. How-
ever, some informants thought that this has led to conflict within
the community, which can result in destruction of fishing gear or
even in disruption of family ties. While some view such programs
as a source of alternative employment opportunities for fishers,
others point out that a sole emphasis on monitoring and
enforcement without emphasis on other activities does not help
solve the current situation.

4. Discussion

Our findings are consistent with prior studies suggesting that
social capital plays a role with regards to fishers’ participation in
multi-level governance arrangements, but also suggest that the
effects of different types of social capital vary across different types
of governance activities. Furthermore by combining statistical
models with qualitative interviews it would seem that the low
levels of participation in multi-level fisheries governance arrange-
ments might be linked to the social and historical context of public
participatory processes in Mexico.

4.1. Limitations

Before turning to the implications of these findings, it is
important to note key limitations of this study. First, the
relationships observed in statistical models should not be
construed as causal in nature. The dataset consisted of cross-
sectional data and lacked strong instruments to account for
potential endogeneity (Nakamura and Nakamura, 1998; Yandle
et al., 2011). More specifically, several indicators of social capital
used in this study might in fact be influenced by our dependent
variables, posing difficulties for making strong unbiased estimates
and inferences in our model. As a result, the results should be seen
as providing potentially useful insights with regards to which
dimensions of social capital might be more (or less) important in
influencing individual fisher decisions to participate in the
governance of marine resources; but require further empirical
investigation using multiple methods of inquiry.

Second, our treatment of social capital as a multidimensional
concept poses a number of different analytical and conceptual
issues. While this is consistent with the literature on social capital
that incorporates both cognitive and structural components
(Grootaert et al., 2004; Sekhar, 2007; Ohno et al., 2010), there is
a risk that our chosen measures fail to fully capture the specified
constructs (Lin and Erickson, 2008). We therefore relied upon
previous studies to select our measures to ensure their consisten-
cy; potentially making some sacrifices in terms of their validity
(see Table 1).
4.2. Relationship between dimensions of social capital and fishers’
participation across different governance levels

Although the different components of social capital seem to be
generally relevant across the three levels of participation in multi-
level governance arrangements, no single component of social
capital was consistently influential across the three outcomes. This
is consistent with findings from previous studies (Ohno et al., 2010;
Albarracin and Valeva, 2011; Jicha et al., 2011) that emphasize the
multidimensionality and complexity of social capital. For instance,
Ohno et al. (2010) found that stakeholders’ participation in
watershed management initiatives depended upon structural
bridging social capital for initiatives led by government agencies;
while neighborhood-led initiatives were influenced more by
structural bonding social capital. Similarly Jicha et al. (2011)
observed that bonding forms of social capital such as membership
in associations and interpersonal trust affected participation in
collective action after a hurricane Grenada, while norms of
reciprocity had no such effect.

Our results are broadly consistent with the hypothesis that
structural bonding social capital increases the likelihood of
participation in operational-level activities. Operational level
activities in the context of small-scale fishing in Mexico are
mostly done within kin-based groups (i.e. relatives fishing
together). According to Basurto et al. (2016) approximately 70%
of cooperative members in this region are kin, indicating a high
potential for bonding social capital within these groups. However,
participation at higher levels of fisheries governance is related to
structural bridging and cognitive bonding at the collective choice
level, and structural bonding, cognitive bonding, and cognitive
bridging at the constitutional level. This suggests that linkages
across dynamic social networks are more prevalent in collective-
choice and constitutional level activities. This is also consistent
with theoretical predictions and findings from other studies since
engagement in such activities usually require participation of
individuals beyond stable kin-based groups as they seek to resolve
problems that often occur over larger spatial scales with more fluid
membership (Ostrom, 2005; Ohno et al., 2010). For example, while
investigating participation in watershed management in Japan,
Ohno et al. (2010) found that the structural bonding component
was more prominent in local management groups, while structural
bridging was more important as the scale of organization
increased. Similarly, Marín et al. (2012) concluded that successful
fisheries co-management arrangements in Chile were correlated
with bridging and linking social capital. These findings highlight
the importance of both connections with other cooperatives
(horizontal linkages) and with the government (vertical linkages)
for effective multi-level governance. Although the presence of
bonding and bridging social capital might be sufficient for effective
resource management in communities that are spatially and/or
financially isolated (Sekhar, 2007), it does not seem enough to
provide the same outcome when such communities are connected
to global markets or nearby communities with limited resources
(Berkes, 1986; Cudney-Bueno and Basurto, 2009). In such cases
linkages to government entities, as a form of linking social capital,
seem to be of vital importance (Basurto and Ostrom, 2009).

The most surprising outcome of our analysis was that neither
structural linking nor cognitive linking components of social
capital appear to have impact on the likelihood of participation in
multi-level governance arrangements. This finding is surprising
because relationships between resource users and higher-level
government officials are theorized to be an important form of
social capital that lead to greater involvement of users in resource
management (Grafton, 2005; Gilmour et al., 2011). However, it is
possible that our measures fail to adequately capture this concept,
and therefore further investigation of the relationship between
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linking social capital and participation in fisheries governance is
needed with particular emphasis on developing reliable and
consistent measures of these concepts.

4.3. Putting participation into context

The findings from the qualitative component of our study reveal
a systematic problem of participatory engagement that may
hamper public contributions to governance activities. The appar-
ent lack of a participatory culture in both political and non-political
activities within Mexico has been well documented in the
literature (Klesner, 2003, 2007; Albarracin and Valeva, 2011). For
example, Mendoza-Botelho (2013) estimates that participatory
engagements in political parties, professional associations, and
community improvement organizations are among the lowest in
Mexico when compared to five other Latin-American countries.
Some of the authors attribute this to the seven-decade rule of the
Institutional Revolutionary Party (PRI), which encouraged clien-
telistic behavior and corruption (Cornelius, 1975; Whitehead,
1994). Such practices could have resulted, as some of our
informants indicated, in fishers’ lack of experience and willingness
to engage in participatory fora related to natural resource
management.

The low levels of participation observed in this study persist
despite a number of structural and regulatory changes over the last
two decades that have tried to encourage public participation
(LOAP, 1994; Cejudo, 2008). Although some scholars observed that
there seems to be an increase in non-electoral participation over
the last thirty years (Somuano Ventura, 2005), the situation in
fisheries management does not appear to have changed. As
Hernandez and Kempton (2003) conclude, government restruc-
turing did not substantially increase fishers participation in the
long run. Part of the problem could be a pervasive feeling of
distrust in government by the Mexican people, which was evident
from our interviews. However, this distrust did not appear to have
a direct relationship with participation in our statistical models;
but might still have an indirect influence. Given that some forms of
social capital are created, transformed, and transmitted by
government agencies and their policies (Rothstein and Stolle,
2002), the relationship between them should be taken into
account. For example, a lack of public trust in government agencies
and the perception of government corruption are, according to
Morris and Klesner (2010), interrelated and mutually reinforced
thus creating a vicious cycle that is difficult to break. Furthermore,
the existing government apparatus is weakened by a presidential
succession that occurs every six years, threatening political
stability and the continuity of government policies (Whitehead,
1994). As Hernandez and Kempton (2003) point out, political
dynamics in this system tend to lead towards the rejection of
policies adopted by previous regimes and subsequent re-invention
of governmental fisheries programs without any evaluation
processes of prior programs and activities.

5. Conclusion

The results of our study suggest that both structural and
normative components of social capital play a role with regards to
participation in multi-level governance of marine resources, albeit
to varying degrees. Furthermore, by combining our statistical
results with qualitative analysis of the larger social and political
context we are able to better understand the factors that seem to
undermine participation despite supportive legislation and
government policies. Our findings indicate that by identifying
and targeting specific components of social capital communities
and/or governments can promote and strengthen greater social
inclusion in multi-level participatory fora related to fisheries
management in Mexico. Nonetheless, much more work is needed
to better understand the relationship between different forms of
social capital, participation and the sustainability of small-scale
marine fisheries.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at http://dx.doi.org/10.1016/j.
envsci.2016.03.023.
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