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A B S T R A C T   

Decentralization of fisheries management in Mexico has created overlapping state agencies without clearly 
defined responsibilities. This has generated a management dilemma for national fisheries enforcement, due to 
ambiguity in implementation and legislation among agencies. Through a case study in the Sian Ka’an Biosphere 
Reserve, in the Yucatan Peninsula, we explore how local actors have addressed problems resulting from the 
implementation of these decentralized policies. We focus on local Community Surveillance Committees to un
derstand how cooperation occurs at the local level to enforce fisheries regulations. Through a systematic review 
of fisheries policies in Mexico, we describe the political context to understand the implications of decentral
ization. The first author conducted ethnographic fieldwork from 2013 to 2017 in three fishing communities and 
attended meetings with actors involved in local fisheries management. As part of fieldwork, 42 in-depth in
terviews with fishers and representatives from state agencies were conducted. Using a polycentric approach, we 
look beyond the performance of individual fishing cooperatives to focus on the relationships among governance 
actors. We found factors strengthening the Sian Ka’an surveillance system are local actors’ capacity to create 
rules, their relative autonomy from the government, and the existence of more than one decision-making center. 
We highlight that ambiguity in the implementation of decentralization also enabled local actors to be innovative 
and fill gaps in the national fisheries policies enforcement system, through diverse configurations of institutional 
arrangements. In this case study, those arrangements are the result of a constant process of social innovation and 
improvement in the fishery’s organization.   

1. Introduction 

Decentralization became popular in Latin America during the 1980s 
and 1990s due to international pressure following the legitimacy and 
financial crises of many centralized governments. These crises made it 
attractive to transfer functions to other levels of government, such as 
state, municipal, and local1 [1]. Since then, decentralization has become 
the prevailing orthodoxy in many public policy arenas, where it is 

promoted as a solution to both local and national administrative and 
governance problems [2]. Governments, philanthropists, civil society 
organizations (CSOs), and academics have defended decentralization on 
the grounds that it improves efficiency, equity, and responsiveness of 
bureaucracies to citizen demands [3–5]. The underlying logic behind 
decentralization is that local institutions have a better understanding of 
local needs, and so when endowed with power are more likely to 
respond effectively [6]. Decentralization can also open participation in 
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decision-making processes to a broader set of interested parties, such as 
non-governmental organizations and academic councils [7,8]. In the 
1990s, a policy consensus in favor of local participation and decentral
ization reached the fisheries sector across Latin America and became 
progressively more prevalent in fisheries discourse (see [9,10,11]). 

Mexican decentralization processes are unfinished, in part because 
both state and municipal governments still depend on the federal 
administration, and because power-sharing is not well defined in policy 
guidelines [12]. The outcomes of decentralization vary in different 
contexts, depending on the division of power and responsibilities. This 
frequently results in imprecise or overlapping powers and re
sponsibilities [13], mainly in recently democratized countries [14]. 
Decentralization initiatives have been launched in the majority of 
developing countries, but these countries often lack the necessary 
foundations to achieve decentralization’s efficiency and benefits [15]. In 
Mexico, this inconsistency has created confusion among government 
agencies responsible for implementing regulations, as well in the general 
population who often do not understand existing regulations [16]. In the 
nearly three decades since decentralization began, expectations have 
not been met. State and municipal governments often lack the capacity 
to take on their new functions, and most have not consolidated sufficient 
financial resources to act effectively [17]. 

In this paper, we analyze the problems that arise from the decen
tralization process in the context of Mexican small-scale fisheries, and 
how these problems are interpreted and addressed at the local level. We 
use a case study that involves fisheries and conservation in the Sian 
Ka’an Biosphere Reserve in Mexico’s Yucatan Peninsula to further 
explore this topic. Fisheries in Sian Ka’an are exclusively accessed by 
fishing cooperatives, who have partnered with other stakeholders like 
CSOs and academics. Fishing cooperatives and CSOs have co-created 
institutional arrangements that have allowed the cooperatives to 
manage their fishery in the absence of coordination among government 
agencies. 

Decentralization processes have theoretical support from two broad 
analytical frameworks. From a poverty alleviation perspective, decen
tralization can promote good governance and democracy [18,19]. From 
a common-pool resource framework, studies about decentralization 
focus on the importance of local rights, as well as land tenure, access to 
natural resources, and community management [19]. Our study em
ploys a common-pool resource perspective. We address the outcomes of 
Mexico’s decentralization processes employing a polycentric approach 
to look beyond the performance of individual fishing cooperatives, 
instead focusing on the relationships among governance actors. Poly
centricity involves a complex system of powers, incentives, rules, values, 
and individual attitudes combined into a complex relationship operating 
at different scales [20]. Scholars of polycentric governance [21–23] 
address the analytical need to consider degrees and forms of nestedness 
of political actors within larger political systems. 

Andersson and Ostrom [24] argue that patterns of interaction and 
outcomes depend on the relationships among governance actors at 
different levels, and the problems they are addressing. Following their 
proposal, polycentricity has been described as a form of organization 
that implies many independent centers of decision-making [25]. We 
focus on local Community Surveillance Committees (CSCs) to explore 
the diverse configurations of institutional arrangements2 among local 
stakeholders. In this paper we explore how the existence of multiple 
overlapping decision-making centers, operating with some degree of 

autonomy, act in ways that benefit the local community [25]. The am
biguity among agencies that resulted from the incomplete decentral
ization process in Mexico also permitted the emergence of a space where 
actors could implement a local system of surveillance, which in turn has 
helped them achieve a common goal: functional surveillance of fishing 
resources within the Sian Ka’an Biosphere Reserve. 

The way environmental issues are approached in the Mexican 
decentralization process serve as an example to analyze gaps in decen
tralization processes, especially during the implementation of moni
toring and enforcement mechanisms to protect natural resources. The 
agencies in charge of monitoring and enforcement have not fulfilled 
their responsibilities, principally because of a lack of clarity about how 
coordination should occur. Part of the problem stems from a deficiency 
of the decentralization process itself: the lack of transparent and efficient 
resource distribution between agencies [1,12,27]. 

In the first section of the paper, we discuss the political setting to 
establish a baseline to evaluate the effects of the decentralization model 
for governing natural resources in Mexico. This section is based on a 
historical review of scholarly literature and legal documents about 
fisheries policy and regulations, dating back to 1940. The second section 
of the paper is based on ethnographic fieldwork, especially the analysis 
of statements and observations of key actors. 

2. The political setting: decentralization of natural resource 
governance in Mexico 

Decentralization processes have been implemented differently 
around the world, depending on political context [3,9,28]. Studies of the 
diversity of decentralization outcomes often focus exclusively on the 
characteristics and performance of local institutions [24]. Using a 
polycentric approach, we review decentralization reforms in the specific 
context of fisheries, focusing on how management responsibilities are 
now shared among government agencies in charge of fisheries, and 
fishing communities or their representatives.3 To better contextualize 
the characteristics of those relations, it is important to review historical 
decentralization processes at a broader level. Situating and analyzing 
decentralization processes in the Mexican political context allows for 
identification of the gaps resulting from the implementation of decen
tralized reforms. 

Centralized governance in Mexico was inherited from the colonial 
period [29]. The first period of decentralization in Mexico, as in other 
developing countries, emerged in the 1980s, as a backlash to 
hyper-centralized governments [30,31]. It continued during a second 
period, due to the resurgence of federalism as a national political project 
[17]. 

The first period of Mexican decentralization (1983–1993) was 
characterized by attempts to delegate more responsibilities and 
decision-making power to municipalities [1]. To achieve these goals, 
two types of actions were implemented. The first was decentralization of 
services. New government agencies were thus created to provide public 
services. An example is the creation of national management commis
sions, and the creation of national research institutes, to support the 
decision-making process of these commissions [32–34]. 

The second type of action was directed at providing more autonomy 
to the regions. Local government, at the level of the municipality and 
state, was supported and strengthened [17]. One of the more relevant 
achievements from this period was the amendment to article No. 115 of 
the constitution, which describes the responsibilities and functions of 
the municipality [29,35]. The amendments allowed for a new concep
tualization of municipal government, with the establishment of 2 In this work, we understand cooperation as a broad category that involves 

voluntary joint action that is inclusive of processes such as collaboration and 
contractual undertakings [23]. Institutional arrangements are defined as “the 
rules used by individuals for determining who and what are included in deci
sion situations, how information is structured, what actions can be taken and in 
what sequence, and how individual actions will be aggregated into collective 
actions” [26]. 

3 In fisheries literature, decentralization reforms are known as co- 
management, which refers to shared management responsibilities between 
government agencies in charge of fisheries and fishing communities or their 
representatives [2]. 
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expanded obligations and rights. Despite these de jure efforts to 
empower local governments, de facto municipal governments still lack 
the power to establish or implement policies to respond to local needs, 
because their financial capacity remain limited [35]. 

The second period in Mexico’s decentralization process, known as 
new federalism (2000–2006), was characterized by an active attempt to 
create strategic plans under the principle of “transversality”, where 
different government agencies shared common goals and achieved these 
goals through coordination. However, there was a lack of binding 
mechanisms or mandatory obligations to facilitate coordination of ef
forts among governmental institutions [27]. This led to a lack of clarity 
in responsibilities, funding sources, action protocols, and the scope of 
each agency [10,12,29]. There was no institutional framework to 
regulate the implementation of decentralization, which limited the 
performance of government agencies. 

3. Methods and study area 

3.1. Data sources and analysis 

Qualitative research was conducted in three fishing communities 
inside the Sian Ka’an Biosphere Reserve to understand, from a local 
perspective, the communities’ relationships with different state 
agencies, and how official regulations were implemented at the local 
level. For this, the first author carried out three ethnographic fieldwork 
campaigns in three communities between 2013 and 2017. The first 
occurred in the fishing community of Punta Allen in 2013 over five 
months. A second followed in 2015, with five months split between the 
communities of María Elena and Punta Herrero, and the fieldwork 
concluded with a third, four-month re-visit to the three aforementioned 
communities in 2016–2017. 

The first author lived in the communities, participated in daily ac
tivities, and attended meetings of the actors involved in the management 
of Sian Ka’an fisheries. As part of the ethnographic fieldwork, the first 
author participated in patrol activities, observed the presence of several 
state agencies in the communities and interviewed fishers that are 
members of the community surveillance committees, as well as gov
ernment agencies officers from CONANP, CONAPESCA and PROFEPA. 
This experience was documented in detail in a field journal. As part of 
this ethnographic fieldwork, the first author conducted a total of 42 in- 
depth interviews4 (14 for Punta Herrero, 15 in Punta Allen, and 13 in 
María Elena) with fishers in all three communities, each approximately 
1.5–2.5 h in length. These inquired about community demography 
(history of the community, migration, characteristics of the population), 
property rights (local and formal rules, sanctions), and property rights 
institutions (local and formal rules). Interview questions also addressed 
production practices (social organization of fishing, fishing gear, other 
activities, changes over time), relationship with other actors (CSOs, 
academics, state agencies), and perceptions about the role of the State in 
resources governance. 

Ethnographic fieldwork in the fishing villages was complemented by 
six semi-structured interviews, (each 1–2 h in length) with representa
tives from state agencies (CONANP, CONAPESCA, and PROFEPA) 
located outside the communities, about the responsibilities of their 
respective agency, cooperative arrangements with other actors, chal
lenges they confront in the agency/organization they work for, man
agement strategies and regulations. To identify key informants within 
the fishing communities, i.e. fishers with profound knowledge of, for 

example, the history of the community, and/or involvement in decision- 
making processes, we used snowball sampling [36]. This sampling 
technique allowed us to draw on the knowledge of key informants to 
guide us to other knowledgeable community members. Snowball sam
pling was combined with judgment sampling [37] for the selection of 
informants based on conceptual criteria, such as being state agents, or 
members of the Community Surveillance Committees. Also, as a part of 
the ethnographic approach, the first author reviewed historical docu
ments of the cooperatives from 1961 to 2015, such as assembly minutes, 
statutes, and membership list. The review consisted in identifying and 
tracing moments where the cooperatives established institutional ar
rangements with different actors. This revision helped to contextualize 
institutional arrangements in the present. 

Using the Institutional Analysis approach [38] observations and in
terviews were focused on how property rights and institutions came into 
existence and developed over time, and how they have dealt with social 
dilemmas. As part of the analysis, the data was classified and coded 
using the following variables: local institutions, formal rules, local 
enforcement, government monitoring and surveillance, perceptions 
about legitimacy, perceptions about the role of the State in monitoring 
and surveillance, relationship between local communities and state 
agencies, and relationships between local communities and other actors. 

3.2. Study region 

The Sian Ka’an Biosphere Reserve is part of the Mesoamerican Reef, 
the world’s second-largest coral barrier reef system (see Fig. 1). Sian 
Ka’an is a conglomerate of three protected areas, the Sian Ka’an 
Biosphere Reserve (528,148 ha) [39]; the Reefs of the Sian Ka’an 
Biosphere Reserve (34,927 ha) [40] and the Uaymil Protected Area (89, 
118 ha) [40] (Fig. 2). The marine portion includes a 100-km barrier reef 
that is a focal point for coastal conservation [41]. 

Fishing in Sian Ka’an is undertaken by cooperatives, who have been 
granted exclusive territorial user rights (TURFs) for spiny lobster 
extraction, known as fishing concessions (see Fig. 1). The artisanal 
lobster fishery provides the principal source of income for each of the 
three case study cooperatives. The “Pescadores de Vigía Chico” coop
erative, located in the northernmost community of Punta Allen, has 70 
members and an 843 km2 fishing concession in Sian Ka’an’s northern 
large bay, Bahia de la Ascension. The “Cozumel” cooperative, located in 
the central region, with 26 members, operates from a fishing camp 
known as María Elena, while the “Jos�e María Azcorra” cooperative, 
located in the southernmost area, has 21 members in the community of 
Punta Herrero. These last two cooperatives share 320 km2 in the 
southern bay, Bahía del Espíritu Santo, with the Cozumel cooperative 
fishing the northern half and the Jos�e María Azcorra cooperative the 
southern half [42]. 

3.3. Property rights in Sian Ka’an 

The management and administration of natural resources in Sian 
Ka’an is the responsibility of several government agencies (Fig. 2). The 
Ministry for Environment and Natural Resources (SEMARNAT, by its 
Spanish acronym) is responsible for environmental management, and 
includes at least five decentralized agencies that have jurisdiction over 
the management of coastal resources. One of them, the National Com
mission of Natural Protected Areas (CONANP) holds the right to 
distribute access and use rights over the resources located inside of the 
reserve. However, it does not hold the right to distribute use rights for 
fishery resources. Instead, the National Commission for Aquaculture and 
Fisheries (CONAPESCA) holds this right. CONAPESCA belongs to the 
Ministry of Agriculture and Rural Development (SADER), the depart
ment responsible for regulating all areas of food production. 

One critical element in the Sian Ka’an case study lies in the fact that 
fishing cooperatives hold legal authority to create access rules among 
their members, with some degree of autonomy from the government. 

4 Ethnographic interviewing is a type of qualitative research that combines 
immersive observation [registered in field journals] and directed one-on-one 
interviews. The interviews take place in situ, where the informant does the 
work under study. The idea is to interview actors in their natural setting, while 
they are performing their tasks, asking them questions about what they are 
doing and why (when necessary). 
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The way in which the Sian Ka’an cooperatives organize their fishing has 
been described by different studies [43–47]. A general conclusion of 
these studies has been that, at the local level, each cooperative has 
developed a surveillance system to ensure that all members of the 
cooperative respect the internal rules [48,49]. So far, the high degree of 

functionality of the Sian Ka’an cooperatives has been attributed to their 
social organization, and the fishing gear they use, which has a low 
ecological impact [45,46]. The cooperatives have developed a system of 
local rights that strengthen them internally [45,46,50,51]. Despite this 
system of local rights, the cooperatives’ adaptive capacity5 is not solely 

Fig. 1. Map of the cooperatives’ territorial rights in Sian Ka’an Author: Stuart Fulton.  

5 We use the definition of adaptive capacity as “the ability of a resource 
governance system to first alter processes and, if required, convert structural 
elements as response to experienced or expected changes in the societal or 
natural environment” [52]. This includes adaptation through the design of new 
institutions [23,51]. 
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related to the organizational ability of individuals in the cooperatives. 
The fishers are part of a governance system forged by a network of 
collaborative relationships among actors (state agencies, CSOs and co
operatives) thereby increasing the adaptive capacity of the system as a 
whole [26]. 

4. Results 

4.1. Monitoring and surveillance of natural resources in Sian Ka’an 

The current regulatory structure of protected areas in Mexico offers 
an illustrative example of the complexity of Mexico’s political decen
tralization process. The territory inside the protected area is dedicated to 
conservation, management, and administration of natural resources. As 
such, it is under the jurisdiction of four state agencies (see Fig. 3). 

CONAPESCA is responsible for monitoring compliance with fishing 
regulations. They are tasked to patrol the area with SEMAR (Mexican 
Navy), which oversees navigation on federal waters. The park rangers of 
CONANP should in turn coordinate with SEMAR and CONAPESCA to 
monitor access to resources in the marine areas of the reserve. Likewise, 
CONANP should monitor inland resources in coordination with the 
Federal Attorney for the Protection of the Environment (PROFEPA) and 
the federal police. Although monitoring, surveillance, and enforcement 
should de jure be coordinated between these four agencies, de facto in 
Sian Ka’an there are no coordinated efforts (see Fig. 3). 

The performance of the government agencies in charge of monitoring 
and enforcing fisheries regulations in Sian Ka’an allows us to observe 
some of the gaps resulting from the incomplete decentralization process 
in Mexico. There is a lack of clarity in legal obligations and scope, 
funding sources and action protocols for each government agency, and 
an absence of binding mechanisms or mandatory obligations for 
agencies to fulfill their responsibilities [1,27,33].  

a) CONANP 

CONANP regulates natural resources through local administrative 
units within protected areas, meaning that each area has an adminis
trative office to implement federal programs. As with CONAPESCA and 
PROFEPA, CONANP-Sian Ka’an struggles with financial constraints that 
limit their officers’ operative capacity. Mexico’s protected areas 

generate some revenue from visitors, which go to a central treasury and 
then back to the protected areas. However, the mechanisms for 
distributing the budget to the local level in the administration of pro
tected areas are unclear. As a result, external mechanisms to finance and 
manage the area have become necessary for CONANP’s basic func
tioning. The administrative director of the reserve articulated these 
operative issues: 

“We have budget limitations; there is never enough money. There is a 
budget, and with this, we have to maintain operations. If there is no 
money you can’t do anything, you can’t buy radios, build a check
point, get new uniforms for park rangers … Sian Ka’an is lucky as it 
gets resources from the World Bank, and this helps us. At the 
moment, we’re even running operations with this money … we’re 
buying fuel, we’ll buy a new radio, a new power system for the 
checkpoint … but this money comes from the World Bank. This 
highlights the need for us, as government, to be able to generate 
responsibility over the material and financial resources of the area.” 
(Director of the Sian Ka’an Biosphere Reserve Complex, 18th April 
2016) 

CONANP carried out a program to perform community surveillance 
in Sian Ka’an called Promoting Community Surveillance (PROVICOM), 
implemented through Community Surveillance Committees, and which 
is a good example of decentralization impacts at the local level. The 
funds to finance the program originate from the Temporary Employment 
Program (PET) managed in coordination with several state agencies 
under the transversality principle, and created to meet a variety of goals, 
depending on the objectives and needs of each specific agency. The goal 
of PET is to create shared objectives among state agencies that can be 
achieved through coordination. Contrary to the idea of working together 
to accomplish a goal, in practice CONANP, PROFEPA and CONAPESCA 
each have their own program to implement community surveillance of 
natural resources. However, the presence and coordination of CON
APESCA and PROFEPA in Sian Ka’an has been inefficient, resulting in 
local communities often being unaware of the existence of the CON
APESCA and PROFEFA community surveillance programs. 

Park rangers from CONANP are responsible for the PROVICOM 
community surveillance program in Sian Ka’an. Ten community mem
bers are selected by the cooperatives to participate in the program. They 
receive equipment and an itinerary for combined surveillance activities 

Fig. 2. Government agencies regulating natural resources inside natural protected areas. Author: Crisol M�endez-Medina.  
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(park rangers together with fishers). Fishers receive payments of US 
$10–15 for each day on patrol. The CONANP surveillance activities 
include not only fishing areas, but also journeys outside of fishing 
grounds and on land routes. If these rangers find someone committing an 
illegal act, they do not have the authority to make arrests, so the stan
dard procedure is to take photographs, fill out an information log 
describing the activity, and deliver these materials to the local CONANP 
office, which will report the illicit act to the corresponding authorities 
(Federal and Municipal Police). The administrative director explained 
how the coordinated process of fisheries surveillance should work: 

“If we find a person fishing and they don’t have a fishing permit or 
aren’t inside their fishing zone, well, it’s not that simple. What we 
have to do is ask the person to leave, and if the fisheries authorities 
are onboard, then they have to start a process that begins with having 
the product [illegal catch] confiscated and starting an official 
administrative procedure. If we find a person with a sea turtle, this is 
a criminal offence; we have to tell the nearest authority. The local 
fishers can act in these cases, but this is a big responsibility, and they 
could be accused of kidnapping. Here, they have to give notice, talk 
on the radio, and the Navy must go to the site; we are also close by.” 
(Director of the Sian Ka’an Biosphere Reserve Complex, 18th April 
2016)   

b) PROFEPA 

PROFEPA has a weak presence in the study area. Stakeholders 
interviewed reported the absence of this agency and believed that 

PROFEPA is only responsible for forestry issues. As PROFEPA does not 
make surveillance trips by sea, local stakeholders are unclear about its 
role in the protection of fishery resources. 

“CONAPESCA … they are exclusively dedicated to marine products, 
that is, they really focus on that, be it nets, shark, grouper … 
everything that is a product of the fishery, nothing more. PROFEPA is 
… they are mostly … what’s it called? From the forest … Yes, mostly 
forestry, because with catches [fishery] they don’t get involved … 
mangroves, wetlands, dredging, sediments, vegetation, this is their 
job, but not fisheries, they don’t have anything to do with fishing …” 
(President of the internal surveillance committee of a fishing coop
erative, 15th October 2016) 

Local fishers are not aware of the role of PROFEPA in fisheries issues 
in the area and have no expectations of working with the agency for 
surveillance. PROFEPA agents themselves recognize the agency’s local 
limitations and lack of capacity. They attribute this lack of action to a 
limited budget and a lack of adequately trained staff, which has re
percussions on the performance of inspectors when they are on patrol. A 
former inspector discusses this: 

“We coordinate with the people from CONAPESCA, as far as possible, 
firstly because they don’t have many staff, and neither does PRO
FEPA. So, one of the biggest challenges is that—the lack of human 
resources and the lack of other resources, limiting our abilities 
somewhat.” (Former surveillance inspector PROFEPA 20th January 
2017) 

The officers do not have the monetary, political, or social incentives 
to better respond to the needs arising from managing natural resources. 

Fig. 3. Actors participating in monitoring and surveillance of natural resources in Sian Ka’an.Author: Crisol M�endez-Medina and Stuart Fulton.  
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Nor do they have the technical training to effectively record the required 
information in such a way that the information complies with the re
quirements of their agencies’ legal departments to build a court case. 
The testimony of a former Assistant Prosecutor highlights this problem: 

“There is no political will because money is spent on nonsense, like a 
national meeting of the delegates in a nice hotel, with lovely food, 
when the inspectors have to go to the field and do their work without 
travel expenses …. Another great challenge … having done field
work, I know the technical part … is the gap between the legal and 
technical personnel, where the legal team says that they cannot 
defend a case because the field record is poorly completed. The field 
officer is always upset because the legal team thinks they just went 
sunbathing on the coast …. The inspectors don’t eat well during the 
fieldwork, and at the end of the day, the legal team loses the trial.” 
(Former Assistant Prosecutor of PROFEPA, 5th October 2016)”   

c) CONAPESCA 

CONAPESCA inspectors are assigned to patrol their working area by 
the central federal office. CONAPESCA does not have a regional office 
responsible for enforcement at the local level (state or municipality). 
Just three federal inspectors are tasked to cover 50,350 km2 of marine 
territory in Quintana Roo. CONAPESCA’s monitoring and enforcement 
is integrated by two administrative areas, a legal team and field in
spectors, responsible for carrying out operations on land and water. 
Operations includes monitoring restaurants and hotels to verify the legal 
provenance of seafood, vehicle checks at strategic points to control the 
passage of illegal marine products and trips by sea to verify that fishing 
takes place within the regulations. Both the local fishers and CON
APESCA inspectors recognize that monitoring and enforcement actions 
in the field have been inefficient because of severe budget limitations 
and a lack of trained staff, including the legal team. CONAPESCA also 
lacks a clearly defined enforcement process and coordination of actions 
with Federal and Municipal police. These problems stem from an un
finished decentralization process, translated into limited operational 
capacity. One of the coordinators of surveillance and enforcement arti
culated the way that these operational problems are impacting the 
performance of enforcement in Quintana Roo: 

“There is a lack of personnel; there is no equipment, no boats, no 
vehicles, to be able to better undertake surveillance and enforcement 
work …. We don’t have enough staff. For example, last year, of the 
six officers that we have in the state, from February until the start of 
October, we only actually had three officers on the ground. The other 
three were commissioned to other states. The three officers who 
remained had to look after the entire state …. In Quintana Roo, there 
is a lot of import and export through the airport … and also the 
customs office in Puerto Morelos, which requires a lot of attention … 
basically one inspector is almost permanently on this task, leaving 
the other two free for the state …. The lack of staff has always been a 
reality … it’s like this each year and everywhere. They commission 
thirty or forty officers to one state to address the same problematic 
closed seasons. Well, where do you get them from? From us: they 
weaken some states to strengthen others …. ” (CONAPESCA federal 
official, Coordinator of Surveillance and Enforcement, Quintana 
Roo, 20th January 2017) 

4.2. Community surveillance committees: local configurations of informal 
institutional arrangements 

Sian Ka’an’s Community Surveillance Committees have been able to 
overcome the inability of government agencies to monitor and enforce 
fisheries regulations by coordinating with government agencies to 

achieve enforcement, creating informal institutional arrangements to 
perform the surveillance of fishing resources in two main areas.  

a) Northern area 

When the reserve was created in 1986, ecotourism was perceived in 
Mexico as a panacea for sustainable development. Reserve managers 
began a campaign to promote its implementation, to convince fishers to 
stop using nets and become involved in tourism (see [53]). Fishers were 
able to significantly reduce finfish catches using nets in the northern bay 
due to the economic revenues provided by tourism (see [54]). The fact 
that tourism became the main source of income motivated the com
munity to engage in the surveillance of natural resources since they had 
a vested interest in improved conservation, which they could now see 
reflected in higher incomes. 

The high level of social organization, removal of high impact fishing 
gear, and an efficient local system of cooperative-led surveillance and 
enforcement motivated CONANP to protect the organizational system of 
the Vigía Chico cooperative in Punta Allen. The system of local rights has 
now been legitimized and protected by the Reserve’s management au
thorities (see [53]) since they recognize the relatively low environ
mental impact of that fishery. 

“I attribute it [the effective surveillance in the area] more to the 
fishers’ organizing power. It has a lot to do with the fact [that] they 
are in a natural protected area and that there has been the presence 
of an authority [monitoring activity] since 1995. This agency, and 
the work that was done with the communities, was a watershed. We 
have highly organized communities and conscientious fishers who 
are working in a community surveillance process. They were already 
doing this, and it is because there was no government agency” (Di
rector of the Sian Ka’an Biosphere Reserve Complex, 18th April 
2016). 

There are two military bases within the biosphere reserve. One is 
located within the community of Punta Allen, and the other near Punta 
Herrero. In both communities, the fishers believe that the navy, SEMAR, 
has a good performance record in enforcement activities. However, in 
Punta Allen, informal collaborative institutional arrangements have 
been developed between the cooperative and SEMAR. Because fishers 
grew tired of not receiving support from CONAPESCA, and in an attempt 
to guarantee their safety during community surveillance operations, 
they pursued informal agreements with the local base’s naval officers to 
accompany them on their terrestrial and marine patrols. 

“[fisher member of the CSO says that they have to go to look for the 
commander of SEMAR to see if they can accompany them tonight for 
a surveillance tour]. I asked them if it is very dangerous to go by land 
and they tell me that it is not too dangerous but they have been 
threatened with knives or the outsiders become aggressive, so if they 
are accompanied by the marines, they protect them. It’s just the 
presence of the marines that does the trick, because they scare away 
the poachers. They tell me that the arrangement they have with this 
naval commander is not official, that the higher echelons do not 
know that they have that agreement, but that the new commander is 
very supportive and when they can they accompany them on their 
patrols … “(First author’s field journal, Punta Allen, 16th October 
2016) ". 

The fishers and CONANP park rangers feel protected by the presence 
of the marines during patrols. This committee of local fishers and 
SEMAR officers had confiscated fishing equipment from illegal fishers 
they have encountered: 

“A fisher says that his job [community surveillance with the marines] 
is effective because a few weeks ago they came across a bunch of 
poachers. He tells me that one of the poachers got aggressive and 
wanted to fight, but a marine loaded his gun and pointed it at him. 
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He stopped, and it turns out that they had a catch of illegal lobster. 
He says that they confiscated the equipment and they are now 
delivering it to CONANP to store at the northern reserve checkpoint. 
“ (First author’s field journal, 16th October 2016). 

In 2008, a project began to create a network of no-take zones (known 
as fish refuges) inside of the reserve, promoted by the Kanan Kay Alli
ance,6 with input from the CSO Comunidad y Biodiversidad (COBI) (see 
[55, 56]). The reserve administration at the time did not agree with the 
delimitation of fish refuges within the Sian Ka’an polygon. They argued 
that establishing no-take zones within an area that had already been 
designated for conservation was unnecessary, although the no-take 
zones were created in areas where fishing was permitted. The Kanan 
Kay Alliance has supported the fishers with legal training about how to 
fill out and process a complaint of illegal activities, because CONANP 
and the Community Committees do not have coercive capacity. COBI 
provides technical support to the cooperative with data collection to 
measure the impacts of implementing no-take zones. 

In the northern area, the cooperative Vigia Chico is leading the ne
gotiations among actors, and the strong commitment among stake
holders, including the cooperative, CONANP, SEMAR, and the CSOs, 
allows the community committee to operate more effectively.  

b) The Central area 

In the central area, for the María Elena fishing camp, the relationship 
between CONANP and the Cozumel cooperative has not been as close. 
This community has had a closer relationship with academia and CSOs 
involved in conservation projects than with state agencies. The creation 
of no-take zones in the reserve, the first network to use this legal 
framework in the Mexican Caribbean, precipitated the organization of 
María Elena’s surveillance committee. The Kanan Kay Alliance, with 
COBI, supplied a boat, training, equipment and a daily payment for the 
fishers patrolling. COBI has also supported the cooperative through data 
collection to measure the impacts of the no-take zones. There are no 
collaborative arrangements between CONANP or SEMAR in the central 
region. Reserve managers argue that because surveillance activities in 
the central area have already been financed (i.e. with a boat and com
mittee member stipends provided by philanthropic funds) it is not 
necessary to invest time and effort in that zone. The relationship be
tween the fishing camp in María Elena and CONANP focuses on pro
grams to promote ecotourism, but they had not yet established a strong 
collaborative relationship for enforcement at the time of writing.  

c) The southern area 

In the southern area, the relationship between the community of 
Punta Herrero and CONANP shows strong economic dependence by the 
fishing cooperative on CONANP programs. CONANP’s park rangers 
have established a close relationship with the community; one ranger is 
a member of the fishing cooperative. Community surveillance in the 
southern area is organized by the park ranger on shift and depends 
entirely on the institutional arrangements between CONANP and 
SEMAR. They have established a joint itinerary for surveillance and 
enforcement activities. 

The reserve administration has been involved in solving some of the 
fishers’ basic needs through the temporary employment program. The 
reserve administration is also currently trying to eliminate the use of 
nets for fishing (which is prohibited in the management plan) and 
strengthen participation in ecotourism, as tourism is not fully 

established in the area. The local community welcomes these govern
ment subsidies provided via CONANP, and supports ecotourism as an 
alternative source of income. 

In the south, there are no institutional arrangements between 
SEMAR and the local fishers. Here CONANP mediates the collaboration 
and establishes an official work schedule with SEMAR. The two agencies 
coordinate surveillance patrols in the Punta Herrero area and towards 
the southern limit of the reserve, but these are independent from the 
Community Surveillance Committee patrols. The patrol days for the 
Community Surveillance Committee are organized by the park ranger 
and involve only the park ranger and local fishers. 

5. Discussion 

5.1. Addressing a resource management dilemma: how local institutional 
arrangements bolster community surveillance committees 

In spite of the decentralization enthusiasm of the 1990s, the actual 
outcomes of decentralized policies adopted around the world have been 
mixed. Andersson and Ostrom [24] argue from a polycentric approach 
that the outcomes depend on the relationships among governance actors 
at different levels and the problems they are addressing. Decentraliza
tion increases the number of political actors who are participating in, 
competing for, and clashing over the management of fishery resources 
[15]. This is the case in Sian Ka’an, where several state agencies have 
been involved in the creation and application of rules and arrangements 
for the governance of natural resources inside protected areas. The 
fragmentation and increasing complexity of jurisdiction over fisheries 
governance inside protected areas in Mexico has led to an overlap of 
organizations sharing power and authority, such that no single organi
zation has a monopoly over legitimacy, or the authority to indepen
dently create laws and norms. This outcome has also been observed by 
Ribot and colleagues in their study of decentralization in Senegal, 
Uganda, Nepal, Indonesia, Bolivia, and Nicaragua [15]. 

Despite the polycentric nature of the fisheries governance system in 
Mexico, government agencies involved in the management of fishery 
resources have not been able to develop institutional arrangements that 
enable adequately coordinated management. Effective decentralization 
requires the construction of accountable institutions at all levels of 
government. This case study illustrates that the problem does not lie in 
the existence of multiple state agencies involved, but in the lack of both 
resources and cross-jurisdictional institutions that regulate coordination 
among agencies, a problem also described by Ben�e and collegues [2] and 
Andersson and Ostrom [24]. 

Under the Mexican decentralized management model, de jure, 
monitoring and surveillance of natural resources should be performed 
through coordinated actions among state agencies. Incomplete decen
tralization in Mexico has resulted in a lack of clarity regarding the legal 
obligations and scope of different government agencies. It is unclear, for 
example, which ones should be the sources of funding; how the national 
budget should be distributed; action protocols for each agency; and 
whether there are binding mechanisms for fulfilling their re
sponsibilities. De facto, in our case study, local actors in Sian Ka’an have 
found innovative ways to fill the gaps in the national fisheries policies 
enforcement system and in its implementation, given legislative ambi
guity: they have established diverse configurations of institutional ar
rangements [53–56]. 

Factors strengthening the Sian Ka’an surveillance system are local 
actors’ capacity to create rules, their relative autonomy from the gov
ernment, the existence of more than one decision-making center, 
external actors supporting the system, and the diversity of institutional 
arrangements.  

a) Capacity to create and enforce rules and autonomy from external 
government 

6 The Alliance was officially launched in 2012 in an effort to integrate 
collaboration among diverse actors, such as the academic community, gov
ernment agencies and CSOs, to coordinate marine conservation and sustainable 
fisheries actions http://www.alianzakanankay.org/. 
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The cooperatives in Sian Ka’an are relatively autonomous and have 
the capacity to create and enforce resource access rules within their 
fishing concessions. This allows them to establish mechanisms to meet 
internal regulations and create institutional arrangements7 with local 
stakeholders. 

The cooperatives have developed robust institutions that allow them 
to sustain their socio-ecological systems. A key component of success in 
this case study is that the authorities do not challenge local rules; they 
accept, and work within these autonomous structures. CONANP recog
nizes the high functionality of the cooperatives and respects their social 
organization. The cooperatives have a well-defined system of commu
nity agreements with clear fishing boundaries, through fishing conces
sions and individual plots inside the concession. They have developed 
local access institutions as well as a system of graduated sanctions for 
rule violators. 

However, the adaptive capacity of Sian Ka’an stakeholders stems 
from the cooperatives’ participation in a governance system that is 
sustained not only by the organizational capacity of each cooperative as 
a decision-making center, but also by the combination of multi-level and 
diverse types of actors. Stakeholders have established forms of collab
orative institutional arrangements that allow them to resolve conflicts. 
The director of the reserve recognizes that Sian Ka’an’s strength and 
potential comes from their collaborative work: 

“I continue to think that Sian Ka’an is a model for conservation … 
Recently some researchers came to the reserve, and they were sur
prised not by the work of the public officials, but by the work done 
between civil society, researchers, fishers …”. (Sian Ka’an Biosphere 
Reserve Complex director, 18th April 2016) 

The low ecological impact of the Punta Allen lobster fishery has been 
attributed to its social organization and fishing gear [48,49]. The co
operatives’ organizational capacity and local rights systems enhance 
their overall functionality [45,46,50,51], based on their capacity to 
implement rules. Cooperative leaders are aware of their degree of au
tonomy from state agencies, which they have achieved through 
demonstrating their capacity to create and enforce their own rules. “The 
role [of the] president of the cooperative’s enforcement committee is to 
solve the internal problems of the cooperative. CONANP cannot get 
involved in our internal surveillance …” (Secretary of a fishing coop
erative, December 5, 2016). 

The fear of having local community efforts overturned by higher 
authorities is one possible reason why some groups do not stay orga
nized and maintain collaborative arrangements over time [25]. State 
recognition and endorsement of local institutional arrangements has 
been associated with positive outcomes of decentralization in other 
contexts. Satria and Matsida [4] studied the case of Lombok Barat in 
Indonesia, where decentralization became an important factor in the 
strengthening of local systems. The Indonesian case shows, as does the 
Sian Ka’an example, that the strength of the community’s resource 
management system depends on whether these are supported by gov
ernment agencies. The government’s recognition of local people’ ca
pacity for managing their marine resources was a key component for 
successful resource management in both cases.  

b) Multiple decision-making centers, including CSOs’ participation 

Andersson and Ostrom [24] studied decentralization outcomes in 
Guatemala, Bolivia and Peru, focusing on the relationships of particular 
characteristics of multilevel interactions among local governments. 
They suggest that the key for effective governance arrangements lies in 
the relationships among actors who can decide on resource governance. 

Under Mexico’s decentralized government model, spaces for participa
tion were opened up for civil society, and these have been strengthened 
through collaboration with local users. Better communication among 
actors involved in governance - central and municipal governments, 
CSOs, users, and other individuals - has been associated with better 
governance outcomes in other places in Mexico [19]. 

In Sian Ka’an, each actor makes a key contribution to the improve
ment and function of the community surveillance system. Authorities 
from CONANP contribute to the system, working as a local adminis
trative unit. The boundaries of the reserve protect a well-defined terri
tory and promote collaboration among stakeholders in the management 
of natural resources. Some of the state actors working in the reserve 
understand local problems, and some are even members of local com
munities. Federal conservation policies that regulate all natural pro
tected areas in the country are being adapted to local needs by CONANP 
officials in collaboration with local communities. 

Local-level decision-makers have found ways to craft institutions 
(see [21]) that are adapted to local interests and norms but lack the 
capacity or authority to independently deal with issues that go beyond 
their boundaries and capacities, such as enforcement in fisheries. 
CONANP does not have the coercive capacity to make arrests, but 
through the informal and formal arrangements established with the 
cooperatives and SEMAR, functional surveillance exists. The relation 
between SEMAR and fishing cooperatives exemplifies the importance of 
the existence of more than one center of decision-making with the au
tonomy to make institutional arrangements. Punta Allen has gone one 
step further: the cooperative actively manages its resources, as well as 
protecting its territory. 

Local CSOs lack the formal capacity to create resource-use rules, but 
their active presence in the area strongly influences the establishment of 
surveillance committees and activities by providing technical and 
financial support for creating informal institutional arrangements. 
Through this process the CSOs enrich the system, since CONANP does 
not have sufficient equipment or trained personnel to undertake an 
effective surveillance program.  

c) Collaborative agreements foster local institutional diversity 

There are several studies that explore how the ability of local com
munities to collaborate with other actors has led to improved outcomes, 
including economic, environmental and social improvements. In Chile, 
Marin and colleagues [58] found that one of the most important char
acteristics of Caletas, the highest functioning fishing cooperative in 
Chile, is the presence of high-level connections with diverse actors and 
organizations, such as universities, government agencies and fishery 
federations. This is the case of several cooperatives in Mexico as well 
[53,59,60]. Nenadovic and colleagues [61] found that the capacity to 
collaborate with other actors such as higher nested organizations (i.e. 
federations and confederations), government agencies and CSOs in
fluences cooperatives’ performance in Mexico, as is the case of the Sian 
Ka’an cooperatives. In the northern zone, there is a strong commitment 
among stakeholders, the cooperative, CONANP, SEMAR, and CSOs, 
which allows the surveillance committee to operate more effectively. 
The leadership of CONANP park rangers, together with cooperative 
members, has enabled the cooperative to establish arrangements with 
other state agencies, such as SEMAR. In the central zone, collaborative 
arrangements only exist between two stakeholders, the cooperative and 
certain members of the Kanan Kay Alliance. Government recognition of 
these informal collaborative arrangements, and the active participation 
of government agencies in Community Surveillance Committee activ
ities could enhance the forging of institutional arrangements. 

In the southern zone, the collaboration between the fishing co
operatives and SEMAR is currently relatively weak. If there were 
stronger recognition from the government as well as collaboration with 
other agencies (as is happening in Punta Allen), the fishing cooperative 
might be better motivated to monitor their resources. Without this 

7 Institutional arrangements are defined as “the rules in use by a community 
that dictates what is explicitly allowed or prohibited” [57] in their fishing areas. 
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institutional support, they do not have the capacity. Their actions could 
be supported by the active presence of government personnel perform
ing collaborative patrols with the cooperatives (SEMAR-CONANP-Co
operatives). Currently, in the southern area, fishers participate in 
surveillance due to financial incentives from government subsidies for 
patrols (from PROVICOM). The mere presence of the Committee 
patrolling the southern area helps to protect the resources, albeit 
without the same degree of functionality as in the northern zone, where 
there is more extensive collaboration and better-motivated fishers. 

The cooperatives have created collaborative arrangements with 
CONANP and SEMAR to serve a need that CONAPESCA has been unable 
to address. As we can see in the structures that regulate fisheries within 
Sian Ka’an, the existence of multiple state agencies capable of creating 
different rules could create serious management problems if mecha
nisms to regulate the activity were not included. In practice, the 
implementation of decentralization has led to greater political frag
mentation and greater complexity, de jure and de facto [2], more gov
ernment agencies lacking clarity about their responsibilities, and 
unclear rules about how to collaborate. CONAPESCA and PROFEPA 
should legally play a key role in the management and monitoring of 
fisheries resources, but in Sian Ka’an, they have not been able to 
establish collaborative actions with any other the state actors, such as 
CONANP (in its capacity as the state agency responsible for the 
biosphere reserve), the cooperatives, or CSOs. Mexico’s unfinished 
decentralization has resulted in CONANP and CONAPESCA lacking 
operational capacity, preventing them from implementing a more 
effective enforcement system. 

6. Conclusions 

The Sian Ka’an case presents an interesting paradox: on one hand, 
ambiguity in the implementation of decentralized reforms presents an 
obstacle for resource management, yet the degree of autonomy that local 
actors have achieved from the government as a result of this ambiguity 
has allowed fishers to develop institutions to reinforce local systems. 

From the polycentric perspective, the effective implementation of 
decentralization and enforcement of local property rights depends in 
part on the governance arrangements within which specific decentral
ization reforms are located [62]. Under a decentralized model of gov
ernment, space for participation opened up for civil society 
organizations, which have been strengthened through collaboration 
with local users. In Sian Ka’an, each actor makes a key contribution to 
the improvement and function of the community surveillance system. 
However, the gap in coordination among government agencies cannot 
be fully filled by civil society participation. Policymakers could use such 
comparative analyses of the shortcomings of decentralization in Mexico 
to determine better ways forward to support effective decentralization. 
If there is no agency capable of operating at the local level with a certain 
degree of independence from the federal government and the ability to 
direct coordinated work among cross-scale jurisdictional institutions, 
the accountability of state agencies could be challenged (see [63, 64]). 
The combination of formal and informal institutional arrangements 
among actors from different jurisdictions can help deal with conflicts 
and improve adaptive capacity, as observed in the Sian Ka’an case study 
(see [23]). 

Funding 

This work was supported by the Marine Stewardship Council for 
funding the fieldwork during the period of 2016–2017 through the 
project “Crime and punishment in Sian Ka’an fisheries: How cooperation 
happens in a complex local system of enforcement”. This article is the 
second manuscript produced from the project. 

CRediT authorship contribution statement 

Crisol M�endez-Medina: Conceptualization, Methodology, Investi
gation, Funding acquisition, Formal analysis, Writing - original draft. 
Birgit Schmook: Conceptualization, Methodology, Funding acquisition, 
Supervision, Writing - review & editing. Xavier Basurto: Conceptuali
zation, Methodology, Supervision, Writing - review & editing. Stuart 
Fulton: Resources, Writing - review & editing. Alejandro Espinoza- 
Tenorio: Writing - review & editing. 

Acknowledgments 

Special thanks to the fishing cooperatives Pescadores de Vigía Chico, 
Jos�e María Azcorra and Cozumel for having contributed to the collection 
of data by offering their hospitality, their time and access to historical 
documents. We thank Lisa Campbell for her feedback on the manuscript. 

References 

[1] P. Guzm�an-Amaya, G. Morales-García, C. Monroy-García, V. Ríos-Lara, La 
descentralizaci�on en el sector pesquero y acuícola y en la investigaci�on: un reto 
para el Estado, in: J. Fraga, G.J. Villalobos, S. Doyon, A. García (Eds.), 
Descentralizaci�on y manejo ambiental: Gobernanza costera en M�exico, CIID, 
Ottawa, C, 2008, pp. 141–159. 

[2] C. Ben�e, E. Belal, M.O. Baba, S. Ovie, A. Raji, I. Malasha, A. Neiland, Power 
struggle, dispute and alliance over local resources: analyzing ‘democratic’ 
decentralization of natural resources through the lenses of Africa inland fisheries, 
World Dev. 37 (12) (2009) 1935–1950. 

[3] R.S. Pomeroy, F. Berkes, Two to tango: the role of government in fisheries co- 
management, Mar. Pol. 21 (5) (1997) 465–480. 

[4] A. Satria, Y. Matsida, Decentralization policy: an opportunity for strengthening 
fisheries management system? J. Environ. Dev. 13 (2) (2004) 179–196. 

[5] S. Jentoft, The community: a missing link of fisheries management, Mar. Pol. 24 (1) 
(2000) 53–60. 

[6] A. Ziccardi, El federalismo y las regiones: una perspectiva municipal, Gesti�on y 
Política Pública (online) Centro de Investigaci�on y Docencia Econ�omicas 7 (2) 
(2003) 323–350. http://www.redalyc.org/html/133/13312205/. (Accessed 10 
October 2017). 

[7] A. Arellano Guillermo, J. Fraga, R.R. De Benito, �Areas naturales protegidas y 
descentralizaci�on en la Península de Yucat�an, in: J. Fraga, G.J. Villalobos, 
S. Doyon, A. García (Eds.), Descentralizaci�on y manejo ambiental: Gobernanza 
costera en M�exico, CIID, Ottawa, C, 2008, pp. 121–140. 

[8] R. Robles de Benito, J. Carabias Lillo, A. Arellano Guillermo, Agenda 21 y 
descentralizaci�on en M�exico, in: J. Fraga, G.J. Villalobos, S. Doyon, A. García 
(Eds.), Descentralizaci�on y manejo ambiental: Gobernanza costera en M�exico, CIID, 
Ottawa, C, 2008, pp. 35–55. 

[9] B.J. McCay, S. Jentoft, From the bottom up: participatory issues in fisheries 
management, Soc. Nat. Resour. 9 (3) (1996) 237–250. 

[10] R. Pomeroy, Devolution and fisheries co-management, in: R. Meinzen-Dick, 
A. Knox, M. Di Gregorio (Eds.), Collective action, Property rights and Devolution of 
Natural Resource Management: Exchange of Knowledge and Implications for 
Policy. Feldafing, Germany: Deutsche Stiftung für Internationale Entwicklung/ 
Zentralstelle für Ern€ahrung und Landwirtschaft, DSE/ZEL), 2001, pp. 111–146. 

[11] R.S. Pomeroy, B.C. Melvin, Community-based coastal resource management in the 
Philippines: a review and evaluation of programs and projects, 1984–1994, Mar. 
Pol. 21 (5) (1997) 445–464. 

[12] M. Carbonell, El federalismo en M�exico: principios generales y distribuci�on de 
competencias, Anuario de derecho constitucional latinoamericano, 2003, 
pp. 379–396. 

[13] E. Willis, C.B. da, C. Garman, S. Haggard, The politics of decentralization in Latin 
America, Lat. Am. Res. Rev. (1999) 7–56. 

[14] V.J. Assetto, E. Hajba, S.P. Mumme, Democratization, decentralization, and local 
environmental policy capacity: Hungary and Mexico, Soc. Sci. J. 40 (2003) 
249–268. 

[15] J.C. Ribot, A. Agrawal, A.M. Larson, Recentralizing while decentralizing: how 
national governments reappropriate forest resources, World Dev. 34 (11) (2006) 
1864–1886. 

[16] A. Espinoza-Tenorio, I. Espejel, M. Wolff, From adoption to implementation? An 
academic perspective on Sustainable Fisheries Management in a developing 
country, Mar. Pol. 62 (2015) 252–260. 

[17] M. Casalet, Descentralizaci�on y desarrollo econ�omico Local. Una visi�on general del 
caso de M�exico, Proyecto CEPAL/GTZ Desarrollo econ�omico local y 
descentralizaci�on en Am�erica Latina, Santiago de Chile. http://www.eclac.cl/ 
publicaciones/xml/5/6065/lcr1974e.pdf, 2000. (Accessed 30 January 2018). 

[18] F.A. Asante, J.R. Ayee, Decentralization and poverty reduction. The economy of 
Ghana: analytical perspectives on stability, growth and poverty, in: Paper 
Presented at the International Conference on ‘Ghana at the Half Century’, July 
18–20 4, Institute of Statistical, Social and Economic Research (ISSER), 2008. 

[19] A.M. Larson, F. Soto, Decentralization of natural resource governance regimes, 
Annu. Rev. Environ. Resour. 33 (2008). 

C. M�endez-Medina et al.                                                                                                                                                                                                                      

http://refhub.elsevier.com/S0308-597X(18)30637-7/sref1
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref1
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref1
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref1
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref1
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref2
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref2
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref2
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref2
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref3
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref3
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref4
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref4
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref5
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref5
http://www.redalyc.org/html/133/13312205/
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref7
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref7
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref7
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref7
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref8
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref8
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref8
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref8
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref9
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref9
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref10
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref10
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref10
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref10
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref10
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref11
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref11
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref11
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref12
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref12
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref12
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref13
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref13
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref14
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref14
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref14
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref15
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref15
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref15
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref16
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref16
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref16
http://www.eclac.cl/publicaciones/xml/5/6065/lcr1974e.pdf
http://www.eclac.cl/publicaciones/xml/5/6065/lcr1974e.pdf
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref18
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref18
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref18
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref18
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref19
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref19


Marine Policy 117 (2020) 103939

11

[20] P.D. Aligica, V. Tarko, Polycentricity: from polanyi to Ostrom, and beyond, 
Governance 25 (2) (2012) 237–262. 

[21] E. Ostrom, Understanding Institutional Diversity, Princeton University Press, 
Princeton, 2005. 

[22] T. Bartley, K. Andersson, P. Jagger, F.V. Laerhoven, The contribution of 
institutional theories to explaining decentralization of natural resource 
governance, Soc. Nat. Resour. 21 (2) (2008) 160–174. 

[23] K. Carlisle, R.L. Gruby, Polycentric systems of governance: a theoretical model for 
the commons, Pol. Stud. J. (2017) 1–26. 

[24] K.P. Andersson, E. Ostrom, Analyzing decentralized resource regimes from a 
polycentric perspective, Pol. Sci. 41 (1) (2008) 71–93. 

[25] V. Ostrom, C.M. Tiebout, R. Warren, The organization of government in 
metropolitan areas: a theoretical inquiry, Am. Polit. Sci. Rev. 55 (4) (1961) 
831–842. 

[26] L.L. Kiser, E. Ostrom, The three worlds of action: a metatheoretical synthesis of 
institutional approaches, Polycentric Games Inst. 1 (2000) 56–88. 

[27] J. Domínguez, Integralidad y transversalidad de la política ambiental, in: J. 
L. Lezama, B. Graizbord, coord (Eds.), Los grandes problemas de M�exico. IV Medio 
Ambiente, M�exico: El Colegio de M�exico, M�exico, 2010, pp. 257–293. 

[28] E.M. Finkbeiner, X. Basurto, Re-defining co-management to facilitate small-scale 
fisheries reform: an illustration from northwest Mexico, Mar. Pol. 51 (2015) 
433–441. 

[29] E. Cabrero Mendoza, L. Flamand G�omez, A. Santizo Rodall CA Vega Godínez, 
Claroscuros del nuevo federalismo mexicano: estrategias en la descentralizaci�on 
federal y capacidades en la gesti�on local, Gest. Polit. Publica 5 (2) (1997) 329–387. 

[30] I. Finot, Descentralizaci�on en Am�erica Latina: teoría y pr�actica, Cepal, 2001. 
[31] I. Breton, A. Blais, La descentralizaci�on a nivel mundial: tendencias y debates, in: 

J. Fraga, G.J. Villalobos, S. Doyon, A. García (Eds.), Descentralizaci�on y manejo 
ambiental: Gobernanza costera en M�exico, CIID, Ottawa, C, 2008, pp. 23–34. 

[32] E. Ceccon, A.M. Cetto, Capacity building for sustainable development: some 
Mexican perspectives, Int. J. Sustain. Dev. World Ecol. 10 (4) (2003) 345–352. 

[33] A. Espinoza-Tenorio, I. Espejel, M. Wolff, Capacity building to achieve sustainable 
fisheries management in Mexico, Ocean Coast Manag. 54 (10) (2011) 731–741. 

[34] A. Espinoza-Tenorio, I. Espejel, Investigaci�on sobre el manejo holístico de la pesca 
en M�exico : prioridades gubernamentales para el siglo xxi, Ciencia Pesquera 20 (1) 
(2012) 91–96. 

[35] L.F. Aguilar Villanueva, El federalismo mexicano: funcionamiento y tareas 
pendientes, Rev. Mexic. Soc. (1996) 3–37. 

[36] C. Noy, Sampling knowledge: the hermeneutics of snowball sampling in qualitative 
research, Int. J. Soc. Res. Methodol. 11 (4) (2008) 327–344. 

[37] J.M. Navarrete, El muestreo en la investigaci�on cualitativa, Investigaciones sociales 
4 (5) (2000) 165–180. 

[38] M.M. Polski, E. Ostrom, An Institutional Framework for Policy Analysis and Design. 
En: Cole DH, McGinnis M. Elinor Ostrom and the Bloomington School of Political 
Economy: A Framework for Policy Analysis 3, 1999, pp. 13–47. 

[39] [DOF] Diario Oficial de la Federaci�on, Decreto como �area que requiere la 
protecci�on, mejoramiento, conservaci�on y restauraci�on de sus condiciones 
ambientales la superficie denominada Reserva de la Bi�osfera Sian Ka’an, ubicada 
en los Municipios de Cozumel y Felipe Carrillo Puerto, Q. Roo. M�exico 20, 1986. 
January. 

[40] [DOF] Diario Oficial de la Federaci�on, Decreto por el que se declara �area natural 
protegida, con el car�acter de reserva de la biosfera, la regi�on denominada Arrecifes 
de Sian Ka’an, ubicada en el Estado de Quintana Roo. M�exico 2, 1998. February. 

[41] [DOF] Diario Oficial de la Federaci�on, Decreto por el que se declara como �area 
natural protegida, con el car�acter de �area de protecci�on de flora y fauna, la regi�on 
conocida como Uaymil, ubicada en los municipios de Felipe Carrillo Puerto y 
Oth�on Pompeyo Blanco, Q. Roo. (Segunda publicaci�on). M�exico 23, 1994. 
November. 

[42] E. Sosa-Cordero, M.A. Liceaga-Correa, J.C. Seijo, The Punta Allen lobster fishery: 
current status and recent trends, in: R. Townsend, R. Shotton, H. Uchida (Eds.), 
Case Studies in Fisheries Self-Governance, vol. 514, FAO Fisheries Technical Paper, 
Rome, 2008, pp. 149–162. 

[43] D.L. Miller, Construction of shallow water habitat to increase lobster production in 
Mexico, in: Proceedings of the Gulf Caribbean Fisheries Institute, 1982. 

[44] J.C. Seijo, Individual transferable grounds in a community managed artisanal 
fishery, Mar. Resour. Econ. 8 (1993) 78–81. 

[45] E. Sosa-Cordero, A. Ramírez Gonz�alez, A. Moreno, N. Goldman, Protocolo de 
monitoreo de la pesquería de langosta (Panulirus argus) en las reservas de la 
biosfera de Sian Ka’an y Banco Chinchorro, Comunidad y Biodiversidad e Instituto 
Nacional de Pesca, INAPESCA, M�exico: El Colegio de la Frontera Sur, 2016. 

[46] L. Hern�andez, J. Rudier, E. Bello Baltazar, E.I.J. Estrada Lugo, M.C. Brunel Manse, 
C.A. Ramírez Miranda, Instituciones locales y procesos organizativos: el caso de la 
Reserva de la Biosfera Sian Ka’an, Estud. Soc. 21 (43) (2013) 65–93. 

[47] J.M. Orensanz, E. Guerrero, E. Cordero-Sosa, T. Granda, Latin American Rights- 
based Fisheries Targeting Sedentary Resources, 2013, pp. 2–69. Rights-Based 
Management in Latin American Fisheries. 

[48] M. Arce, W. Aguilar-D�avila, E. Sosa-Cordero, J. Caddy, Artificial shelters (casitas) 
as habitats for juvenile spiny lobsters Panulirus argus in the Mexican Caribbean, 
Mar. Ecol. Prog. Ser. 158 (1997) 217–224. 

[49] P. Briones-Fourz�an, E. Lozano-�Alvarez, Effects of artificial shelters (casitas) on the 
abundance and biomass of juvenile spiny lobsters Panulirus argus in a habitat- 
limited tropical reef lagoon, Mar. Ecol. Prog. Ser. 2 (2001) 21–232. 

[50] E. Schlager, E. Ostrom, Property-rights regimes and natural resources: a conceptual 
analysis, Land Econ. (1992) 249–262. 

[51] K. Cochran, Fishery Co-management: the case of the Punta Allen spiny lobster 
fishery, in: American Agricultural Economics Association Annual Meeting, 1998. 
Salt Lake City, Utah, https://ageconsearch.umn.edu/bitstream/20940/1/spcoch02 
.pdf. 

[52] C.A. Pahl-Wostl, Conceptual framework for analyzing adaptive capacity and multi- 
level learning processes in resource governance regimes, Global Environ. Change 
19 (3) (2009) 354–365. 

[53] C. M�endez-Medina, M.A. Gracia, Innovaci�on social en la gesti�on de los comunes. El 
caso de la comunidad pesquera de Punta Allen en la Reserva de Sian Ka’an, 
Quintana Roo, M�exico, in: Gracia MA (coord.) Trabajo, reciprocidad y re- 
producci�on de la vida. Experiencias de autogesti�on y economía solidaria en 
Am�erica Latina. Buenos Aires: ECOSUR, CONACyT, Mi~no y D�avila, 2015, 
pp. 413–432. 

[54] C. M�endez-Medina, B. Schmook, S.R. McCandless, The Punta Allen cooperative as 
an emblematic example of a sustainable small-scale fishery in the Mexican 
Caribbean, Marit. Stud. 14 (1) (2015) 1–19. 

[55] A. Ayer, S. Fulton, J.A. Caamal-Madrigal, A. Espinoza-Tenorio, Halfway to 
Sustainability: management lessons from community-based, marine no-take zones 
in the Mexican Caribbean, Mar. Pol. 93 (2018) 22–30. 

[56] M�endez-Medina C, Schmook B., Basurto X. Comit�es Comunitarios en Sian Ka’an: 
Redes de colaboraci�on para enfrentar los efectos del cambio clim�atico. In: Alcal�a G, 
Urrea U (coord.) Pescadores en M�exico y Cuba, retos y oportunidades ante el 
Cambio Clim�atico (in press). 

[57] E. Ostrom, Governing the Commons: the Evolution of Institutions for Collective 
Action, Cambridge University Press, 1990. 

[58] A. Marín, S. Gelcich, J. Castilla, F. Berkes, Exploring social capital in Chile’s coastal 
benthic comanagement system using a network approach, Ecol. Soc. 17 (1) (2012). 

[59] B. McCay, F. Micheli, G. Ponce-Díaz, G. Murray, S. Shester, Ramirez-Sanchez, 
W. Weisman, Cooperatives, concessions, and co-management on the Pacific coast 
of Mexico, Mar. Pol. 44 (2014). 

[60] F. Fern�andez-Rivera Melo, A. Hern�andez-Velasco, A. Lejbowicz, Proyecto 
pesqueríasustentable de peces de ornato con la Cooperativa Mujeres del Golfo, S.C 
de R.L. Guaymas, Mexico, Comunidad y Biodiversidad (2013) 23. 

[61] M. Nenadovic, X. Basurto, M.J. Espinosa, S. Huff, J. L�opez, C. M�endez-Medina, 
D. Valdez, S. Rodríguez Van Dyck, A. Hudson Weaver, Diagn�ostico Nacional de las 
Organizaciones Pesqueras de M�exico: Reporte, 2018, p. 159. 

[62] A. Agrawal, E. Ostrom, Collective action, property rights, and decentralization in 
resource use in India and Nepal, Polit. Soc. 29 (4) (2001) 485–514. 

[63] W. Blomquist, E. Schlager, Political pitfalls of integrated watershed management, 
Soc. Nat. Resour. 18 (2) (2005) 101–117. 

[64] E.S. Lieberman, The perils of polycentric governance of infectious disease in South 
Africa, Soc. Sci. Med. 73 (5) (2011) 676–684. 

C. M�endez-Medina et al.                                                                                                                                                                                                                      

http://refhub.elsevier.com/S0308-597X(18)30637-7/sref20
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref20
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref21
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref21
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref22
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref22
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref22
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref23
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref23
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref24
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref24
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref25
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref25
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref25
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref26
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref26
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref27
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref27
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref27
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref28
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref28
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref28
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref29
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref29
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref29
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref30
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref31
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref31
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref31
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref32
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref32
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref33
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref33
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref34
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref34
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref34
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref35
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref35
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref36
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref36
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref37
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref37
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref38
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref38
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref38
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref39
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref39
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref39
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref39
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref39
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref40
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref40
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref40
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref41
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref41
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref41
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref41
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref41
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref42
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref42
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref42
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref42
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref43
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref43
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref44
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref44
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref45
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref45
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref45
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref45
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref46
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref46
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref46
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref47
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref47
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref47
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref48
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref48
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref48
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref49
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref49
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref49
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref50
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref50
https://ageconsearch.umn.edu/bitstream/20940/1/spcoch02.pdf
https://ageconsearch.umn.edu/bitstream/20940/1/spcoch02.pdf
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref52
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref52
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref52
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref53
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref53
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref53
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref53
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref53
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref53
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref54
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref54
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref54
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref55
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref55
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref55
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref57
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref57
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref58
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref58
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref59
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref59
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref59
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref60
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref60
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref60
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref61
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref61
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref61
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref62
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref62
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref63
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref63
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref64
http://refhub.elsevier.com/S0308-597X(18)30637-7/sref64

	Achieving coordination of decentralized fisheries governance through collaborative arrangements: A case study of the Sian K ...
	1 Introduction
	2 The political setting: decentralization of natural resource governance in Mexico
	3 Methods and study area
	3.1 Data sources and analysis
	3.2 Study region
	3.3 Property rights in Sian Ka’an

	4 Results
	4.1 Monitoring and surveillance of natural resources in Sian Ka’an
	4.2 Community surveillance committees: local configurations of informal institutional arrangements

	5 Discussion
	5.1 Addressing a resource management dilemma: how local institutional arrangements bolster community surveillance committees

	6 Conclusions
	Funding
	CRediT authorship contribution statement
	Acknowledgments
	References


