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a b s t r a c t

Small-scale fisheries face a suite of multi-level challenges, making the reliance on centralized
governance approaches and self-governance alone unlikely to lead to long enduring solutions. Although
co-management has been long proposed as a promising institutional arrangement, co-management can
take many forms; thus, not any type of co-management will be effective for the suite of challenges facing
small-scale fisheries today. This paper argues for moving beyond traditional conceptualizations of co-
management, to 'multi‐level co‐management,' in order to explicitly emphasize the principles of power
devolution based on subsidiarity, cooperative partnerships, democratic participatory involvement,
polycentricity, and governance networks. The experience of Northwest Mexico is used to illustrate the
potential, opportunities, and barriers in achieving multi-level co-management in an effort to contribute
to the constructive dialogue developing around the world, and in the region, on small-scale fisheries
governance reform.

& 2014 Elsevier Ltd. All rights reserved.

1. Introduction

Over 50 million men and women are directly employed by global
fisheries and the vast majority are characterized as “small-scale” or
artisanal [1–3]. Small-scale fisheries (SSF) function outside of highly
specialized industrial fleets and exploit multiple fisheries using a
diversity of gear types. Despite the fact that SSF are a critical source
of livelihoods 20% of the world's fishers earn less than one dollar per
day [4] and many of the world's marine ecosystems, including
nearshore coastal ecosystems, are declining due to overfishing
[5,6]. SSF managers and practitioners are constantly faced with
governance challenges given multi-faceted and sometimes conflict-
ing objectives such as economic efficiency, livelihood and food
security, and ecological sustainability. As a result certain policy
prescriptions can cause simultaneous successes and failures [7],
and policies implemented without proper consideration of local
institutional and ecological context, and the linkages across these
system components, may result in unintended consequences [8].
Furthermore fisheries agencies in developing countries often lack
the monetary, personnel, and political resources for adequate
implementation and enforcement [1,9], pointing to the inadequacy

of centralized approaches to SSF governance and to the need of
more involvement of local stakeholders.

Increasingly co-management, “a hybrid regime combining centra-
lized and decentralized, state and community institutions” [10], is
promoted as a viable governance alternative capable of addressing the
shortcomings associated with governing from a single institutional
level alone [10–12]. However, co-management as a general broadly
defined term is not sufficiently insightful to guide policy-making. This
paper argues for moving beyond traditional conceptualizations of co-
management, to “multi-level co-management,” in order to explicitly
emphasize the principles of power devolution [13], cooperative
partnerships [14], democratic participatory involvement [15], polycen-
tricity [16], governance networks [17], and subsidiarity (Table 1) [15].
Given small-scale fisheries' history of marginalization and alienation
from policy processes, this paper argues for a particular form of co-
management that can better attend to important barriers for achieving
more productive social and ecological governance outcomes.

Co-management can manifest in various ways, and its complex-
ities are sometimes ignored [17]. Instead of existing as an exact
blueprint prescription, scholars have suggested co-management as
a continuous spectrum of governance arrangements from almost
entirely state governance to almost entirely user group governance
[14,18]. Furthermore co-management arrangements often consti-
tute more than just a state–community relationship, and neither
the state nor communities are homogeneous structures [17].
Increasingly it is conceptualized as a governance network with
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varying interactions among the state, communities, NGOs and other
public interests, as well as companies and private interests [17,19].
And finally, co-management does not necessarily imply “govern-
ment” as sometimes interactions are amongst informal levels of
governance [17].

Regardless of the exact governance arrangement, co-management
almost always implies that some governance tasks (i.e. decision-
making, enforcement, monitoring, conflict-resolution) are decentra-
lized to non-state actors. Decentralization processes can take many
forms [13], each suitable for different contexts [15] and subsequently
producing disparate outcomes. For instance, deconcentration involves
the transfer of authority from the national government departments
to regional and field offices of national government. Delegation
implies the passing of some authority to local officials while the
central government still has power to overturn local decisions. The
legislative transfer of authority from national to local governments is
characterized as devolution. And finally, privatization involves the
transfer of responsibility to non-governmental organizations, commu-
nity associations and private entities [13]. Based on the principles of
democracy and subsidiarity, scholars have suggested that different
governance powers and rights should be decentralized (or not), so that
all affected interests are involved in decision making, and that these
decisions are made at the lowest levels of organization, respectively
[15,20,21]. While community participation has been found to be an
important institutional criterion in fisheries co-management [20],
decentralization and participatory involvement are not necessarily
synonymous [15].

When governance power is effectively devolved to user groups
or other interested parties, creating cooperative partnerships
and participatory involvement, co-management may resemble
V. Ostrom and colleagues' [16] definition of a polycentric system,
in which multiple centers of decision-making at different levels
function in a coherent manner with consistent and predictable
patterns of interacting behavior [16]. Proponents of nested

polycentric systems have argued that a nested governance system
is more likely to support sustainability and resilience of the
resource it governs when decision-making is not centralized.
Under this perspective a nested polycentric system can be superior
to other governance regimes by potentiating the advantages of
centralized and fully self-governing regimes. On the one hand,
through the involvement of resource users, local knowledge can
inform the design of diverse context-specific rules. On the other
hand, larger organizations (including but not limited to govern-
ment) can enhance local capacity to deal with non-contributors or
local corruption, share and invest in information, and coordinate
cross-boundary problems [22].

In principle, co-management is an attractive alternative when
state control or self-governance alone is not sufficient for resource
governance. But fostering cross-scale coordination and a redis-
tribution of power from the government to local collective and/or
private stakeholders can be extremely difficult [23], especially
given histories of mistrust between the state and fishers [11]. State
agencies are often recalcitrant and unwilling to give up political
power [12,13] for diverse reasons, including abdication of their
responsibility to represent society's interests as a whole. Similar to
other governance configurations, co-management can result in
unintended consequences - often the usurpation of political power
by private or special interests [10]. Berkes [23] succinctly sum-
marizes these important gaps between theory and practice of
decentralization, and suggests a pathway forward in light of these
challenges, combining communicative action, self-organization,
and collective action in a dynamic, iterative process (Table 2).

The purpose of this paper is to outline the potential and barriers
to developing multi-level co-management processes as part of
small-scale fisheries reform. These arguments are illustrated
through the experience of Northwest Mexico small-scale fisheries.
First the paper provides an overview of small-scale fisheries in
northwest Mexico (i.e., Baja California and the Gulf of California)

Table 1
Key concepts of multi-level co-management.

Cooperative partnership Users and government are equal partners [14]
Devolution of governance power Legislative transfer of authority from national to local governments [13]
Principle of subsidiarity Suggests that decisions affecting interests should be made at lowest levels of organization with functional institutions [15,21]
Democratic participatory involvement All those affected should be involved in a deliberative decision-making process [15,67]
Polycentricity Multiple centers of decision-making, at different levels function in a coherent manner with consistent and

predictable patterns of interacting behavior [16]
Co-management as a network Web of agreements and relations linking public sector to private sector, with explicit acknowledgement of

heterogeneity within each sector [17]

Table 2
A pathway towards multi-level co-management in small-scale fisheries including the theoretical framework and related concepts adapted from Berkes [23], and suggestions
for bridging theory to practice in the case of Mexican small-scale fisheries and elsewhere.

Communicative action: Reaching a shared understanding and vision
through a locally-controlled, deliberative process

Involve all stakeholders, particularly marginalized interests like illegal fishers
Create a space for multiple narratives at the table
Pay explicit attention to power dynamics so powerful interests do not capture the process
Through social learning achieve a shared understanding among all interests

Self-organization: Developing relationships and the emergence of networks
and organization

Creation and support of vertical and horizontal networks
Leverage existing latent networks of cooperative federations
Leverage histories of corporatist and cooperative culture

Collective action: Creating new rules-in-use or institution building, in
addition to capacity building for those involved in shared governance

Institution and capacity building at local and federal levels of governance emphasizing
simultaneous government commitment and local accountability
Creation and reinforcement of enabling conditions to 1) legitimize the right to organize at
the local level and 2) providing assistance and services to support local institutions
Principle of subsidiarity to guide devolution of governance power
Devolution of power to local levels contingent upon functional institutions, accountability
and transparency
Leverage support from policy communities for capacity and institution building
Co-production of knowledge to guide iterative process and facilitate social learning
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and describes, through a brief consideration of past policies, the
historical context under which isolated examples of co-
management have emerged in this region. Next the paper eluci-
dates, through examination of an example of a multi-level co-
managed fishery in Northwest Mexico, factors affecting the emer-
gence of this governance system in a broader context, including
reflections on the barriers and challenges. The paper concludes by
outlining a pathway towards small-scale fisheries reform through
multi-level co-management applicable to Mexico and beyond.

2. Small-scale fisheries in Northwest Mexico

Northwest Mexico provides a representative example of charac-
teristics, phenomena, and challenges affecting effective governance
of small-scale fisheries worldwide. Marine resource extraction is of
primary economic and cultural importance along the coast of North-
west Mexico (Fig. 1) [24,25] with nodes of high and low impact
tourism and urban development. Small-scale fishing activities are
characterized by a high degree of diversity of targeted catch and
fishing gear [26–28]. Over 75 different species groups are exploited
in a single port in Magdalena Bay alone, including benthic and

pelagic bonyfishes, elasmobranchs, mollusks, crustaceans, and other
marine invertebrates (Fig. 1) [27]. The variety of fishing gear includes
traps, hook and line, gillnets, artisanal longline, artisanal shrimp
trawls, jigging, and hookah diving [26].

Due to the region's high diversity and productivity of marine
resources and importance of small-scale fishing, many communities
along Baja's peninsula have experienced immigration from other
regions in Mexico [29]. Resettlement in Baja was encouraged and
incentivized by the federal government starting in the 1970s,
following the decline of mainland fisheries [29]. Additionally, ephem-
eral, seasonal fishing camps are common in the region [30,31]. In this
context defining a typical fishing “community” in Northwestern
Mexico quickly becomes challenging, as socio-economic character-
istics tend to be highly variable across sites. Fishing communities
show an uneven distribution of fisheries rights, and over time
fisheries rights have tended to accumulate under wealthier and
more powerful individuals in control of the commercialization
channels, i.e., fish-buyers. Fisheries rights consolidation seems to
have further exacerbated socio-economic disparities in the region
and incentivized unsustainable fishing behavior [32–34].

Northwest Mexico fisheries are subject to spatial and temporal
fluctuations in productivity and biological production due to El Niño

Fig. 1. Map of Northwest Mexico with relevant features.
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Southern Oscillation-driven inter-annual changes in oceanographic
conditions [35,36]. Due to this variability in the ocean environment,
many fishers in the region distribute their risk by engaging in a variety
of fisheries using different gear types, traveling to various locations
and having multiple livelihood activities. Changing biophysical condi-
tions are not the only source of uncertainty; strong connections with
international markets, and a high degree of volatility in local market
prices, render fisheries vulnerable to market fluctuations. Other
exogenous and endogenous forces have also contributed in recent
years to variability and uncertainty affecting small-scale fishing
activities, such as the recent economic crisis of 2008, increased conflict
in Mexico associated with the narcotic trade, a subsequent halt in
tourism, and changing oceanographic conditions such as seasonal
reductions in dissolved oxygen and pH, among others [37].

Diverse market dynamics link these fisheries locally, nationally,
and globally despite the fact that fishing operations occur in very
discrete environments using small outboard motor fiberglass
vessels (�8 m), often with no more than a three-person crew.
When species are commercialized, their distribution reaches local,
national, and global markets. This variation depends on a range of
cultural norms and monetary values associated with different
targeted marine resources. Species that have marginal or no
market value are consumed within the household, re-distributed
to other members of the community (i.e., widows, elderly, etc.), or
kept as bait. Typically various species of finfish, mollusks, sharks,
and rays are consumed locally and regionally, while species like
lobster, abalone, geoduck clams, shrimp and shark fin often have
direct ties to international markets.

In sum, the dynamic nature of these fisheries poses significant
governance hurdles to overcome. With constant changes in catch
composition due to strong seasonality and inter-annual shifts in
species availability, the demographic, spatial, and temporal changes
in fishing “communities,” and rapidly fluctuating markets at different
scales, the dynamism of these fisheries adds a great deal of complexity
for governance. This difficulty in governance is exacerbated by limited
resources for scientific monitoring, policy-making, and enforcement.
As in the case of many SSF throughout the world, effective governance
must address food security and livelihoods in addition to ecological
sustainability and economic efficiency. Thus Mexican agencies are
faced with a particularly arduous task of balancing management
objectives and trade-offs given resource constraints in the face of the
highly dynamic, complex, and diffuse nature of small-scale fisheries,
rendering centralized governance efforts more likely to be inefficient
and ineffective in achieving on-the-ground governance objectives.
Authors have cited high costs of generating relevant fisheries data, a
general disregard for, and exclusion of, fishers during policy-making
processes, low central government capacity for enforcement, and
corruption, as factors associated with de facto open-access conditions
in the region [29,32,38–40].

Commencing in the 1980s, and gaining momentum in the 1990s,
the transformation towards neoliberalism – a political ideology
supporting economic liberalization, privatization, free trade, open
markets, and deregulation – dominated as a concerted effort by the
state to address governance shortcomings in resource extraction
economies. Neoliberal policies, intended to bolster foreign invest-
ment opportunities and export markets, simultaneously advocated
changes in the Mexican constitution undermining the foundation of
communal property rights and collective governance [38]. According
to Young [29], attempts to increase foreign investment and access to
export markets had the effect of exacerbating resource depletion
and de facto open access conditions. Overall, the literature on
contemporary Mexican fisheries governance often points to the
central government's failure to prevent the demise of coastal and
marine resources [29,32,38,40–43].

At the same time, attempts by fishers themselves to self-govern
their behavior and safe-guard their resources have often not been

enough to deal with external drivers prevalent in the region, such as
the encroachment of outside fishers, climate driven disturbances, or
market volatility. For example, in some documented cases, self-
governance, informal rule setting, and de facto no fishing reserves
declared by fishers themselves were not enough to stifle unsustain-
able and illegal fishing practices [44]. Without legal backing and
support of these informal governance regimes, and supplementary
enforcement provided by the federal government, communities are
often unable to successfully keep roving bandits and other illegal
fishing activity at bay, and are forced to abandon their communal
contracts [44,45]. The difficulty of governing Mexico's marine
resources from just one institutional level provides a powerful
impetus for moving towards a multi-level co-management regime
as an alternative to address current governance shortcomings.

Some of the benefits subscribed to polycentric or multi-level
co-management regimes by their proponents seem to be quite
well-suited for the Mexican fisheries context, and are listed below:
First, allowing fishers to partake in decision-making processes can
aid in the creation of flexible, locally appropriate rules, allowing
fishers to adapt in the face of change [11,46]. Fostering adaptive
co-management regimes is particularly important given increasing
variability and uncertainty these regional fisheries face [37], as
well as for other social–ecological systems characterized by com-
plexity, uncertainty and non-linearity [47]. Second, because fishers
are tightly coupled to fisheries resources, they have access to high
quality and low cost information regarding their fishery resource
[10]. The co-production of ecosystem knowledge is important for
increasing our rate of learning of highly complex systems
[23,46,48]. Similarly, given high transaction costs of fisheries
(information, decision-making, operational, and monitoring and
enforcement costs; see [49]), fisheries governance can be achieved
at lower costs when these duties are shared [10,17]. Third, if
fishers are included in the decision making process, formal
regulations may be increasingly viewed as legitimate and fair by
fishers, subsequently increasing compliance and social equity
[10,11,48–51]. Previous research in Northwest Mexico has shown
that fishers are willing to invest in resource improvement and
enforcement, yet the current system has created disincentives,
precluding this from happening [40]. Finally a shift in manage-
ment power, in terms of shared duties and responsibilities, can
better take advantage of existing incentives. For example, federal
agents have limited incentives to follow through on responsible
management of revenue-poor, small-scale fisheries given their
duties and responsibilities to monitor and enforce industrial fish-
ing regimes. Meanwhile incentives for proper management by
small-scale fishers themselves are much higher, as their liveli-
hoods are dependent on the state of the fishery. For example,
various fisher organizations from the region have themselves
established no fishing reserves [37,44,52]. But as discussed above,
without formalized recognition of locally-devised governance
efforts, it is unlikely fishers' attempts at resource stewardship
can be long-lived. This is particularly true in a highly integrated
setting, where catch production and distribution is linked across
local, national, and international scales.

3. A multi-level co-management case study: Vizcaino
cooperatives

To date, nine fishing cooperatives from the Vizcaino region of
Baja California Sur (BCS; Fig. 1) have participated in multi-level co-
management. These cooperatives were granted long-term conces-
sions from the federal government to extract spiny lobster and
abalone, and have emerged as highly organized fisheries—the first
small-scale fishery in Latin America to be recognized by the
Marine Stewardship Council [53]. The Vizcaino cooperatives
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adhere to stringent informal rules devised by fishers themselves,
have implemented no fishing marine reserves, actively participate
in scientific monitoring and the creation of fisheries legislation,
have helped to establish sanctions for illegal harvesting, maintain
highly effective internal rotating enforcement bodies, and exhibit
strong vertical integration in the global market [37,52,54]. The
nine Vizcaino cooperatives are incorporated at a higher level by
the FEDECOOP, a federation providing processing, marketing,
scientific evaluation, coordination, and interest representation to
all nine member cooperatives [52]. For these particular coopera-
tives, the impetus to move towards multi-level co-management
seemed to be catalyzed by several important enabling conditions.

First the mutual trust between local resource users and
authorities from the federal fisheries agency has evolved over
many years in the region, commencing in times of resource
scarcity and crisis in their lobster and abalone fisheries [54].
Realizing that they did not have the necessary resources to
adequately assess the status of the valuable but depleted lobster
and abalone populations along the Vizcaino coast of Baja, the
federal fisheries agency entered into an agreement with fishing
cooperatives of the region: fishers would actively partake in
collecting fisheries data, alongside government scientists, that
would feed into decision-making processes and advise annual
catch limits. In exchange for their active participation in stock
evaluations, cooperatives were eligible to receive place-based,
exclusive access to these resources for 20-year periods, with the
potential for renewal. This trust among scientists, fishers, and the
central government emerged slowly after decades of collaboration
in the state of BCS [54].

Second the Mexican Constitution contains an important clause,
which enabled informal co-management arrangements to materi-
alize in BCS even before fisheries co-management legislation was
in place. The Code for Civil Procedure (El Código de Procedimientos
Civiles) states that voluntary agreements between or among
parties must be considered contractual [54]. As such in the early
2000s, informal fisheries “sub-committees” emerged in every
municipality of BCS, convening constituents from municipal, state,
and federal governance levels, and giving local resource users
more clout in decision-making processes [54]. With the help of
this constitutional clause, interactions among fishers and various
levels of government in informal “sub-committees” fostered the
emergence of a multi-level co-management regime.

Third, Vizcaino cooperatives' rights to their most lucrative
resources—abalone and lobster—are mediated through conces-
sions, in place of the more commonly issued fishing permits.
Concessions are a much stronger form of property-right to fishing,
issued by the government to the cooperative every 20 years, with
exclusive place-based delimitations for the capture of particular
species. While fishing permits authorize access and withdrawal
rights to a particular resource, concessions also authorize the right
to exclude others from extracting the resource within the spatial
jurisdiction granted to each cooperative (see [55]). Given their
right to exclude outside fishers from harvesting lobster and
abalone resources within their respective concessions, many of
these cooperatives have found incentives to develop highly orga-
nized internal enforcement bodies [52]. Furthermore, the posses-
sion of an exclusive access concession may provide incentives to
make improvements to, and self-govern, fishing resources. This is
evident in their crafting of stringent informal rules to safeguard
lobster and abalone populations, the declaration of no fishing
reserves within their concession boundaries, and their participa-
tion in scientific monitoring and in the creation of fisheries
legislation [37,52]. In sum, the Vizcaino cooperatives enjoy much
stronger access, withdrawal, management, and exclusion rights
[55] than do other cooperatives of BCS. In this context the
distribution of governance power is more equitable across users

and government agencies than elsewhere, approaching the most
idealized conception of co-management – cooperative, whereby
resource users and government share equal governance power
(Table 1) [11,14,54].

Importantly, there is considerable variation in the relative
governance success of cooperatives with concessions for lobster
and abalone along the Pacific coast of Baja. Cooperatives further
south of the Vizcaino region (i.e., Gulf of Ulloa and Magdalena Bay;
Fig. 1) tend to be less isolated and more vulnerable to poaching. In
this context, self-governance and internal enforcement of conces-
sion boundaries becomes difficult and fishers within these coop-
eratives face incentives to break their own rules. In sum, while
concessions have provided an important platform for building co-
management regimes, concessions alone do not guarantee sus-
tainable resource use or constructive fisher-government interac-
tions; other factors may come into play, including shifting
demographics, local politics, access to markets, and proximity to
urban areas.

4. Opportunities and challenges for the expansion of multi-
level co-management

Given the critical need for better cross-scale coordination
between fishers and authorities, what is the potential for
scaling-up a multi-level co-management process across small-
scale fisheries in Mexico beyond the Vizcaino case? Mexico has
started to create certain political opportunities for small-scale
fisheries reform through decentralization. Yet at the same time,
significant challenges lay ahead before multi-level co-manage-
ment processes can take hold more broadly. Next, recent oppor-
tunities and relevant challenges for the expansion of a multi-level
co-management process across small-scale fisheries in Mexico are
summarized below.

4.1. Laying the groundwork to increase opportunities for multi-level
co-management

Recent governance initiatives in Mexico provide tangible exam-
ples of efforts to lay the groundwork for multi-level co-manage-
ment beyond BCS fishing cooperatives. In 2001 the federal fisheries
commission (CONAPESCA) office was moved from Mexico city to
Mazatlan, Sinaloa, in an effort to bring decision-making processes
directly to the regions affected by these decisions (Fig. 1) [43]. Then,
in 2007, an important legislation was passed in the General Law of
Sustainable Fishing (La Ley General de Pesca y Acuacultura Susten-
table), setting the stage for re-allocating governance power among
federal, state, and municipal bodies on matters including permit
and license application, the development of fisheries management
plans, and in monitoring and enforcement [54,56]. The 2007
General Law of Sustainable Fishing became an important legal
platform for the creation of formal state and municipal level
fisheries councils, intended to represent local and regional interests
in decision-making processes, and the National Fisheries Council,
intended to provide support, coordination, and continuity across
governance levels and sectors [54]. Although the state of BCS had
already instituted informal fisheries “sub-committees” at the muni-
cipal level in the early 2000s, the 2007 law provided legal backing
for the existing sub-committees [54].

The multi-level co-management process developed between
Vizcaino cooperatives and municipal, state, and federal levels of
governance after decades of collaboration is, nonetheless, a rare
example across Mexican fisheries [56]. Scholars have suggested
that the failure to redistribute power in fisheries governance has
occurred due to several factors. First the State Fisheries Councils,
while promising as mechanisms to increase fishing stakeholder
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participation in decision making processes, are at an early phase of
development and political support [43,56]. Second, permitting and
licensing still occurs only in federal offices and state offices act
only as a point of interception for license applications [56]. This
form of decentralization, referred to as delegation, involves the
passing of some authority to local officials; however, the central
government still retains the power to overturn local decisions and
take power back at any time [13]. Third, movement of federal
fisheries offices to Mazatlan from Mexico city in 2001 is yet to
translate into decentralized decision-making power and not only a
change in geographic location [43]. Sometimes referred to as
administrative decentralization, or deconcentration [13], the trans-
fer of authority from national government offices to regional or
field offices of the national government is not the same thing as
the devolution of authority to other governance levels. While
existing laws may have effectively deconcentrated and delegated
governance power the devolution, or the legislative transfer of
autonomous authority and power from the central government to
regional and local governments [13], has not yet occurred in
Mexican fisheries. As such co-management in the majority of
fisheries in Northwest Mexico can be characterized as consulta-
tive, whereby mechanisms exist for governments to consult with
users, but essentially all decisions are still made, in large part, by
the federal government [14].

4.2. Challenges for expansion of multi-level co-management

Vizcaino cooperatives are exceptional in Mexico as they can find
incentives to benefit from their exclusive access to highly valued
species like lobster and abalone. The pay-off from proper govern-
ance of these lucrative species is relatively large, and their benthic
nature facilitates ease of governance. The Vizcaino cooperatives'
remote location buffers these fisheries from the threat of outside
poaching. Such behavior characteristic of Vizcaino fishers may not
occur in other contexts where social–ecological conditions are not
as conducive to collective action and cooperation with government
agencies. For example, many small-scale shrimp fisheries around
Northwest Mexico have to compete for the same stock as that of
large industrial fleets [38,41]. Shrimp stocks have been in decline
for decades, and furthermore the availability of domestically farmed
shrimp has driven the price down (Finkbeiner, unpublished data). In
cases like this full decentralization of governance power may never
come to fruition, nor may it even be appropriate. Higher levels of
governance are critical to coordinate cross-scale interactions pre-
sent in fisheries like shrimp. However small-scale shrimp fishers
have historically been alienated from policy processes [38], so there
is considerable opportunity to increase small-scale fisher represen-
tation and participation in governance.

A history of mistrust and disenfranchisement among different
small-scale fisheries stakeholders can be a rate-limiting step for
co-management functionality [11]. In rural Mexican fishing com-
munities, a previous lack of government presence and involve-
ment can reduce trust and generate animosity between fishers and
external agents. Other factors have further alienated fishers from
governance processes with implications for generating trust. For
example the tendency for many permits to accumulate in the
hands of few powerful people has created a labor force of fishers
who do not possess the legal right to fish on their own, and thus
have virtually no political capital or influence in policy processes
[40]. As property-rights have been identified as an important
component of co-management [48] if the majority of small-scale
fishers in Mexico continue to fish without legal rights, this could
undermine any attempt at scaling up co-management. Not only
are these fishers disenfranchised from policy-making, but infor-
mation regarding new laws often does not reach fishers effectively
[40]. A severe lack of communication and involvement was

evidenced in 2012 when a new law regarding a seasonal closure
of sharks was published online in the Federal Register a day before
the shark ban went into effect. This took many fishers by
surprise at the onset of the shark fishing season when fixed
costs had already been invested in the fishery. Mistrust between
fishers and the government has also been engendered by
decades of corruption within environmental and fisheries agen-
cies as meager government salaries are often augmented by
bribes to ignore illegal fishing activity [29,38]. Finally, while
trust is important for co-management, if the transition towards
co-management is not executed carefully with proper consid-
eration of existing informal and formal governance regimes,
established trust and social capital could be compromised [57].
The generation of trust is a pre-condition, an ongoing process,
and a desired outcome of co-management and will take
patience and effort to achieve.

The transition towards co-management could also be under-
mined by the difficulty in changing institutional pathways due to
path dependency and resulting robust and rigid institutions; sys-
temic shifts do not happen overnight but are long, dynamic pro-
cesses. Path dependency and robust institutions are particularly
relevant concepts for Mexico where a single political party – the
Institutional Revolutionary Party (PRI) – remained in control for 71
years. Lessons learned from Chile's transformation towards fisheries
co-management suggests that such a governance transformation
takes several decades of trial and error even after enabling legislation
was put into place [58]. And generating and strengthening a
stewardship ethic may take even longer after the governance
transformation [59]. Available evidence from the indigenous Seri
fisheries in Sonora (Fig. 1) suggested that informal rule/enforcement
regimes could take nearly a decade to emerge after formal property
rights were granted to fishers [33], as can the generation of trust and
a working relationship between government and fishers [54]. As
dynamic processes, political interactions, and outcomes are never
fixed, accumulated trust and social capital could be eroded at any
time [47]. Iterative cycles of conflict and cooperation among organiz-
ing citizens and recalcitrant authoritarians characterize Mexico's
political process, alternating between the generation and repression
of social capital [60]. In sum, if Mexican political history can serve as
a guide, governance transformation in Mexico will likely not be an
abrupt, monotonic or static phenomenon, but rather take time to
manifest, and involve multiple iterations and failures.

Recent empirical research evaluating the performance of fisheries
co-management regimes around the world has found local leadership
and social capital to be important predictors of successful co-manage-
ment, and suggests that “additional resources should be spent on
efforts to identify community leaders and build social capital” [61].
While the importance of these concepts is undeniable, more attention
should be paid to power asymmetries at local and regional levels
when leaders are identified, public process is encouraged, and social
capital is fostered [18,47]. Mansuri and Rao [62] caution the “naïve
application” of complex concepts, such as participation and social
capital while ignoring issues of power, class, wealth, ethnicity, and
gender. If these dynamics are not adequately considered in the
transition towards co-management, people in power can influence
and perhaps capture the process and exacerbate existing inequalities
[18,62]. While some scholars consider socio-economic heterogeneity
important for organization at the community level (as those with
greater assets can afford to incur the costs of collective action, i.e.,
[63]), socio-economic heterogeneity also increases the risk of capture,
rent-seeking behavior, and collusion by local elites [10,62]. For
example, Cinner et al. [64] found that while co-management can
benefit small-scale fishing communities and ecosystems, benefits tend
to accrue in the hands of wealthier resource users. Likewise Gelcich
et al. [65] found that the dominant discourse in policy arenas on co-
management is usually propagated by those in power who are
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benefitting from the process, and effectively masks alternate dis-
courses on issues of inequity and access.

Evidence suggests that local capture of economic rent and policy
process is pervasive in rural Mexico when efforts to decentralize
development funds resulted in capture by state and municipal
elites, possibly for political gain, and did not accomplish broader
societal goals like poverty alleviation [66]. Looking across Mexico's
small-scale fisheries sector, if not carefully considered, interactions
between permit holders and fishers can lead to increased disen-
franchisement of fishers and fishing rights with important implica-
tions for biodiversity conservation [34]. Close attention must be
paid to existing power asymmetries resulting from different forms
of fisher organization [34] if governance rights are devolved to the
state or municipal level in Mexico or if communities are encouraged
to become more involved in participatory processes. Similarly,
efforts to encourage local leadership and social capital development
must not be carried out haphazardly.

5. Pathway towards multi-level co-management

While the above barriers pose significant challenges to transi-
tioning towards multi-level co-management, they do not entirely
preclude the possibility of a progressive emergence of effective
cross-coordination and governance power devolution in Mexico.
Berkes [23], for instance has highlighted the importance of
focusing on three processes intended to bridge the gap between
theory and practice and aid in the transition towards a co-
management regime. Here we describe them in the context of
multi-level co-management illustrating the degree to which they
are already present in Mexico. The three phases or processes are
communicative action, self-organization, and collective action
(Table 2) (i.e., [23]). These processes are not mutually exclusive
or linear; they may happen simultaneously or iteratively.

Communicative action involves reaching a shared understanding
of relevant issues and the creation of a shared vision through a
locally-controlled, deliberative process (Table 2) [15,23]. This is an
important step in transitioning towards multi-level co-management
as perceptions, needs, and goals vary across fishers and fishing
communities and between fishers and the government. Participa-
tory involvement emphasizing deliberative processes is also impor-
tant for social learning [67], a proposed key component of successful
co-management processes [19]. Social learning occurs when “parties
learn to redefine situations in terms of what they can achieve
collaboratively” [19]. As decentralization does not necessarily imply
participatory involvement, attempts at multi-level co-management
should ensure that these processes occur simultaneously. In a
communicative and collaborative process, issues such as – who is
participating, how the process is structured, how knowledge is used,
how agreements are reached, and how conflicts are resolved – all
need to be addressed explicitly [48].

In particular, fostering a democratic participatory process
should include adequate consideration of power dynamics. Indi-
viduals who are more empowered are more secure to represent
their interests and vision in a public process, while others may
face economic or social consequences for their involvement [62].
Inevitably there will be winners and losers in such a participatory
process; therefore stakeholders with more power must be recep-
tive to minorities' concerns, and willing to compromise to reach a
unified understanding [18]. For example, in the case of Mexican
small-scale fisheries a considerable proportion of the fishing labor
force does not posses own permits or fishing rights; as such these
fishers are rooted in a history of marginalization and lack any sort
of political clout [32]. However difficult, in a truly democratic
process [15], these fishers interests should be represented during
the communicative action phase. Importantly, there must be space

where multiple narratives can be presented, considered, and
combined into a shared understanding or unified voice [15].

By definition, co-management involves the decentralization of
power. Thus empowerment is critical in this process, especially
within the communicative action phase. Importantly, sharing
governance power does not necessarily imply a zero-sum game
where power is increased at the local scale by reducing power at
another scale [68]. Rather, power can be created through empow-
erment processes at the individual and collective levels [68].
Mexico's revolution and subsequent land tenure reform were
predicated on the concept of empowerment and governance at
the local scale by the resource users. Although neoliberal move-
ments have since weakened the culture and practice of communal
resource users governance, this historical inertia could help in
creating a unified understanding and vision of shared governance
power between fishers and the government.

The process of self-organization involves the development of
relationships and the emergence of networks and organization
(Table 2) [23]. Some authors have argued that during this phase,
the creation and reinforcement of horizontal and vertical networks
is critical. In Chile the transition towards fisheries co-management
was facilitated by a shadow (latent) network of fisher confedera-
tions that had been suppressed previously, but re-emerged during
the transformation process and facilitated cross-scale coordination
[58]. Mexico is also in a unique position to take advantage of
realized and latent networks during a self-organization phase.
Historically, Mexico's revolutionary reform created incentives for
collective action and social capital formation through incentives
and subsidies in the agrarian and small-scale fisheries sectors [60].
For example, until recently, permits for the most important
commercial small-scale fisheries were distributed only to groups
of fishers formally organized as cooperatives (although informally,
some cooperatives did not necessarily function “cooperatively” as
resources and rights were guarded by individuals in a position of
power). While these permits can now be legally distributed to
individuals, the formation and maintenance of fishing coopera-
tives is still encouraged by specific financing initiatives reserved
only for cooperatives. Each of these fishing cooperatives is orga-
nized at higher levels through cooperative federations (similar to
the Chilean case) that aid in organization and interest representa-
tion. These strong horizontal and vertical networks constitute the
foundation of a polycentric system, and can be leveraged during
the self-organization phase to bridge various levels of governance
and facilitate coordination.

Collective action is the third phase proposed by Berkes [23]
critical for the transition towards co-management reform (Table 2).
This phase is characterized by new rules-in-use or institution
building, in addition to capacity building for those involved in shared
governance [23]. Institutional and capacity building is necessary at
both government and resource user levels for multi-level co-man-
agement to be effective, as there is a simultaneous need for
government commitment and accountability of local leaders [62].
The establishment of “enabling legislation” is an important pre-
condition for institution and capacity building for co-management
success [13,69]. Enabling legislation must involve authorizing and
legitimizing the right to organize to support the creation and
enforcement of institutional arrangements at the local level
[13,70,71]. Enabling legislation is also critical for the provision of
assistance and services (administrative, technical, and financial)
supporting the sustainability and longevity of local institutions
[13]. Mexico has already implemented important enabling policy
for the creation of co-management institutions, but more needs to be
done to effectively devolve power to state and municipal agencies by
granting sufficient legal status and governance authority. For this to
occur functional institutions capable of carrying out governance
tasks at the local level must already be established, and appropriate
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mechanisms must be in place to ensure accountability and transpar-
ency in local leaders. In the case of Mexico, and many other
countries, corruption at the local level poses a significant hurdle
for accommodating attempts at decentralization. Other developing
countries have successfully addressed issues of corruption in the
fisheries sector by convening diverse committees, with built in
accountability mechanisms, when making decisions about licensing,
etc. and by disclosing information regarding public process and
licensing to the general public [72]. Finally, while multi-level co-
management emphasizes the devolution of governance tasks to the
lowest level of organization affected by decisions, not all tasks are
appropriate to devolve, especially in the case of multi-sectoral
fisheries (i.e. shrimp). In these cases, it may be necessary for the
central government to continue to contribute to enforcement,
monitoring, and conflict-resolution mechanisms. However, at the
very least, small-scale fishers' interests need to be represented
adequately and justly during decision-making processes.

In recent years, fishers in Northwest Mexico have become more
involved in capacity building, participatory processes, and empow-
erment processes [73,74]. These processes have often been
prompted or supported by numerous international, regional, and
local NGOs and foundations, with a shared collective interest in
researching and supporting sustainable interactions between
human communities and the local marine environment [75].
While most of the normative inclinations of these actors are
decidedly “environmental,” their presence as “epistemic policy
communities” [76] or stakeholders with a shared understanding
and interest seem to be increasingly pivotal to connect local issues
with regional, national or international agencies and foster gov-
ernance transitions in the region [75]. Resources and support from
non-governmental organizations could be particularly important
during participatory processes, and in developing capacity and
accountability in local leaders. As trust between governments and
civil society actors through NGOs increases, there will likely be an
increased influence from NGOs in the creation and support of
polycentric institutions [75] – one of the components of multi-
level co-management.

Generation and incorporation of knowledge is an important
component of co-management [47], and in the iterative, ongoing
processes of institution and capacity building. In the last decade,
Mexico has made a concerted effort to increase scientific input in
decision-making processes [56,73] and involvement of local users
in monitoring and knowledge generation (i.e., the community
underwater monitoring group of Kino Bay, Sonora) [76]. Likewise
there has been an increase in the number of academic, research,
and citizen-based institutions involved in fisheries management
research, and current research integrates social and natural
sciences better than past approaches to fisheries science [74].
Specifically, development of interdisciplinary research programs
and institutions can increase our rate of learning from experiences
associated with fisheries co-management [74]. Such holistic
research approaches can provide more insight about fisher beha-
vior and motivation given existing environmental and institutional
conditions, and resulting interactions and feedbacks with local
marine ecosystems [47]. In addition to an increase in scientific
research, more legitimacy must be granted to fishers' knowledge.
Fishers have a rich and contextual knowledge of the systems they
work in, critical for well-adapted policies [23,47,48]. The co-
production of knowledge across fishers and scientists seems to
be an effective paradigm for the generation of trust and in the
transformation towards cooperative partnerships and multi-level
co-management in Mexican fisheries [54].

In sum, implementation of fisheries policies from one institu-
tional level alone may not be adequate for confronting phenomena
and processes across scales. For example, top-down fisheries
policies in Mexico have tended to disenfranchise fishers, decrease

compliance, and incentivize illegal behavior. However, bottom-up
governance efforts by fishers themselves have been stifled by their
inability to keep outsider fishers away. Isolated transformations
towards fisheries multi-level co-management in the last several
decades, and recent changes in Mexican fisheries policy, have
provided an opportunity to increase communication pathways and
trust between authorities and fishers, and ameliorate current
governance challenges. Specifically multi-level co-management
transformation in Northwest Mexico shows elements of coopera-
tive partnerships, devolution of authority from national to local
levels based on the principle of subsidiarity, democratic participa-
tory processes, and polycentric institutions. Yet, despite these co-
management's theoretical promises, there is nothing inevitable
about its outcomes [10]. A focus on communicative action, self-
organization, and collective action should continue to be a priority
for Mexico and other regions interested as it could increase the
likelihood towards arriving at more equitable and collaborative
fisheries management. As the Northwest Mexico case shows, the
simultaneous goals of “downward accountability and upward
commitment” [62] can be fostered by leveraging resources from
epistemic policy communities. Generation and incorporation of
interdisciplinary scientific and local knowledge can play an impor-
tant role in increasing our rate of learning and designing effective,
adaptive co-management institutions. The transition towards
sustainable and equitable small-scale fisheries in Mexico and
beyond requires simultaneous change from the ground-up and
top-down, increased pathways for communication and coordina-
tion, and long-term support.
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