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Small-scale fisheries of Latin America and the Caribbean (LAC) have tended 
to suffer from the same overexploitation syndrome that characterizes many 
fisheries of the world today, one that has led to a global pattern of exploitation, 
in which there is little room for expansion of the world’s fish catches and, indeed, 
many resources are overexploited or even exhausted (FAO, 2008). With the fish 
resources and fisheries of LAC so often in a poor state, what can be done about 
it? How can fishery sustainability be achieved in a coastal context – whereby 
the needs of the present local coastal populations of fishers can be met without 
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compromising the ability of future generations to meet their needs – in the same 
location and other interdependent locations (Caddy and Seijo, 2005).

Chapter 14 drew on a synthesis of results from the country-specific chapters 
in this volume in order to review the overall state of fishery assessment and 
management along the coasts of the LAC region. This led to five specific directions 
proposed to improve the state of these fisheries, namely (i) comprehensive fisheries 
assessment; (ii) building capacity for fishery data collection, assessment and 
management; (iii) incorporating social, economic and livelihood considerations; 
(iv) adopting alternative management schemes; and (v) promoting equity, use 
rights and participation in fishery management. These themes all fit into the 
two major policy frameworks being advocated globally as essential to the future 
of fisheries – the development of new innovations in fishery governance and 
institutional design, and the adoption of an ecosystem approach to fisheries.

In this chapter, we examine in some depth the nature of these two major 
frameworks and explore how they can be effectively applied in the context of 
small-scale fisheries management, particularly in the LAC region. The chapter 
then closes with a synthesis of the key messages of this volume, highlighting in 
particular the directions forward in improving the state of coastal fisheries across 
Latin America and the Caribbean.

1. FISHERY GOVERNANCE AND INSTITUTIONAL DESIGN
A focus on ‘governance’ of fisheries implies a broad perspective that encompasses 
activities well beyond the day-to-day routines of management, and that also extends 
beyond the responsibility of governments alone. In other words, governance 
involves various social actors, including private enterprises, civic organizations, 
communities, political parties, universities, the media and the general public 
(Costanza et al., 1998; Chakalall et al., 2007). Governance is about the collective, 
aggregated and integrative process that these actors explore together in solving 
problems and creating opportunities for society (Kooiman et al., 2005).

These interactions can be fostered through communication, learning and 
negotiation. Such initiatives will help to rebuild catch levels and ensure sustainable 
livelihoods by providing the mechanisms for decision-making needed to initiate 
a control on fishing intensity. The resulting improvements will reduce the overall 
pressure on the resources and counteract the declines in catches and the consequent 
increases in travel and transaction costs that fishers incur when competing for the 
most valuable resources. Recognition of the dynamics of the fisheries calls for 
adaptive strategies. Institutional arrangements, bio-ecological processes, market 
conditions and environmental impacts must be reviewed and revised and then 
management strategies adapted accordingly.

Three major themes relating to these challenges of fisheries governance are 
explored in this section: (i) the need for, and the evolution toward, clear rights over 
access to and use of fishing grounds; (ii) approaches to reducing high exclusion 
and transactions costs in coastal fisheries; and (iii) the development of effective 
institutions for fishery governance.
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1.1 From open access to fishery use rights
Open access fisheries – those in which there are no limits to access, so that anyone 
can go fishing – are still common in LAC countries. However, it has become 
accepted wisdom, based on experiences of fishery collapses worldwide, that open 
access is likely to result in overexploitation and overcapacity, thereby threatening 
the long-term sustainability of fisheries. The overall need for and desirability of 
restricting the access and use of fishery resources is now accepted as a basic premise 
in fishery management (Ostrom and Hess, 2007; FAO, 2006; OECD, 2006).

Such restrictions in fisheries are related to ‘use rights’ that define who can access 
a fishery and how much fishing each can undertake (Charles, 2001, 2002, 2004; 
Ostrom and Hess, 2007). As indicated in other chapters of this document, various 
forms of use rights are to be found in the small-scale fisheries of LAC (Salas et al., 
2007; Agüero and Claverí, 2007, and references therein; Sosa et al., 2008), fitting 
within an overall diversity of governance arrangements and institutional designs.

Use rights are key tools for the fishery manager not only in resolving open 
access problems, but also in helping to clarify who the stakeholders are in a 
certain fishery. They are essential as well to stakeholders – whether fishers, fishers’ 
organizations, fishing companies or fishing communities – who are provided with 
some security regarding access to fishing areas, use of an allowable set of fishing 
inputs, or harvest of a certain quantity of fish. In addition, with secure and durable 
use rights, conservation measures to protect ‘the future’ become more compatible 
with the fishers’ own long-term interests, which may encourage adoption of 
responsible fishing practices and greater compliance with regulations. Finally, use 
rights are seen as a mechanism to promote ‘responsible fisheries’ – indeed, as the 
FAO Code of Conduct for Responsible Fisheries notes, “The right to fish carries 
with it the obligation to do so in a responsible manner…” (FAO, 1995).

The key element of use rights in coastal fisheries is typically ‘access rights’, 
which deal with participation in the fishery, specifically relating to entry (‘access’) 
into the fishery or a specific fishing ground. A fishing licence would be an 
example of an access right as would the Customary Marine Tenure (CMT) and 
Territorial Use Rights in Fishing (TURFs), which determine the locations where 
community members can access fishery resources. Another form of use rights is 
an individually-set numerical right, whether to use a specific amount of fishing 
effort or to take a specific catch. There are some instances in Latin America of 
individually-based rights in small-scale fisheries, e.g. in some Chilean and Peruvian 
fisheries (CeDePesca, 2005; FAO, 2000; Castilla and Gelcich, 2008).

Just as use rights serve to specify and regulate who is to be involved in resource 
use, there is a parallel need to specify who is involved in fishery management – 
through ‘management rights’. While the state has the general responsibility for 
management, it can delegate management functions. The question arises as to who 
else should be involved in fishery management, whether alongside government or 
delegated by government.

Both management rights and use rights reflect a trend toward rights-based 
management approaches, including systems of co-management as a key form of 
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management rights. Indeed, as reported by Sutinen (1999), countries that utilize use 
rights tend also to move towards co-management, since the latter tends to reduce 
administrative costs and improve compliance with management regulations. Many 
small-scale fisheries in LAC involve some form of community-based management 
or co-management rights (FAO, 2000; McConney and Baldeo, 2007; Salas et al., 
2007; Sosa et al., 2008).

Much has been written about the need for rights in fisheries, but there is much 
less discussion of the process for assessing and (if necessary) implementing a rights 
system. There is a diversity of approaches to considering the role of use rights, 
and of steps in the process of assessing and developing a use rights system. For an 
examination of the sequence of events in such a process, see Charles (2002).

1.2 Overcoming exclusion costs and transactions costs
Small-scale fisheries in LAC share many of the same issues of all marine fisheries, 
notably high exclusion costs, high information costs and high enforcement costs. 
These key challenges and how they can be addressed are described here.

First, an inherent characteristic of a fishery with exploited fish stocks is the high 
cost of excluding unauthorized fishers from exploiting the resource and enforcing 
regulatory compliance on those authorized to fish. High exclusion costs (sensu 
Schmid, 1987, 2004) mean that the use of an existing fish stock is difficult to limit 
to only those who have the right to fish it. Just because fishers have the nominal 
right to exclude others from harvesting a resource (i.e. through use rights) does 
not mean that the exclusion can be done effectively. Furthermore, the mobility 
and migratory nature of most fish resources, combined with high uncertainty as 
to stock magnitude, means that an individual fisher is unlikely to benefit from 
postponing capture of a fish with the expectation of taking it at a larger and more 
valuable size later, since others are likely to have caught it in the meantime; that is, 
unless all or most fishers also agree to abstain. Consequently, each fisher tends to 
maintain a high rate of harvesting, and thus generates high exclusion costs to the 
other fishers who tend to behave likewise.

Options for avoiding the effects of high exclusion costs in small-scale fisheries 
involve institutional structures and rights systems (Berkes, 1989; Seijo, 1993; 
Castilla and Defeo, 2001) such as: (i) implementation of community-based and 
co-management systems where the right to harvest the commons during the 
fishing season is allocated by the community to small-scale fishers; (ii)  pecification 
of individual rights through allocation within the fishing community; and 
(iii) community-allocated fishing grounds which can be transferred or leased among 
members of the voluntary collective organization of small-scale fishers (Seijo, 1993). 
All of these approaches involve varying degrees of transactions costs that are faced 
by small-scale fishers, costs which may or may not be shared with government.

Second, marine fisheries involve high transaction costs, which also diminish the 
efficiency of resource allocation over time. Transaction costs in most fisheries involve 
(i) costs of information; and (ii) enforcement or policing costs. First, efficient fisheries 
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management implies high information costs, to cope with the major uncertainties 
inherent in natural systems, as well as a range of other biological, social, political and 
economic factors requiring a precautionary approach to fisheries management (Hilborn 
and Peterman, 1996). Second, fisheries management involves high enforcement or 
policing costs if management schemes are implemented and/or fishery use rights 
allocated and policed. For many shelf fisheries, the areas to be policed are extensive 
and conventional patrol vessel operations are ineffective and costly. Under these 
circumstances, a non-enforceable right becomes an empty right.

The complexities of managing small-scale fisheries that are subject to high 
exclusion costs and high information and enforcement costs are further exacerbated 
by a naturally fluctuating environment, changing coastal ecosystem dynamics, and 
a lack of solid governance. A set of mitigating strategies is required to deal with 
these complexities and move towards fishery sustainability, as described above 
(Caddy and Seijo, 2005). To deal with these costs that prevent optimal harvesting 
of the resources, some strategies are presented in Table 1 for small-scale fisheries 
that target species with different degrees of stock mobility.

TABLE 1
Some strategies for mitigating the effects of high exclusion, information 

 and enforcement costs in small-scale fisheries, targeting stocks with different  
degrees of mobility

Stock mobility Exclusion costs Information costs Enforcement costs

Sedentary or low 
mobility

Resources such as some 
invertebrates (bivalves, 
lobster)

Establish area-based 
use rights or leases 
among community 
members

Costs of stock assessment 
and bio-economic 
analysis are shared 
between those deriving 
resource rent and the 
government

Emphasis on self-policing

Community-managed MCS1

Co-management with 
government

Mobile  
(transboundary or 
shared stocks)

Resources found in 
waters of multiple 
neighbour nations 
(e.g. Caribbean 
area). These include 
metapopulations

Limited entry 
agreed bilaterally or 
multilaterally with 
allocation of a shared 
total allowable catch

Bilateral/multilateral 
cooperation among 
parties, along with 
standardized data 
collection and stock 
assessment, and 
coordinated MCS, 
plus cost allocation 
proportional to use 
rights (e.g. quota)

Bilateral/multilateral 
cooperation in 
management and 
enforcement of common 
or harmonized regulations

Highly migratory 

Resources that pass 
nearby coastal areas 
targeted or incidentally 
harvested by small-scale 
fisheries

Harvest quotas are 
established by a 
commission

Members of the 
commission set 
rules for entry to 
the fishery, and 
arrange allocation 
negotiations

Data collection and 
stock assessment are 
organized by the 
commission. Costs are 
shared proportionally to 
catch quotas

Commission members 
share enforcement costs 
proportional to annual 
harvest by individual 
countries

Adapted from Caddy and Seijo, 2005.
1 MCS: monitoring, control and surveillance. 
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1.3 Developing effective fishery institutions
Latin American and the Caribbean fisheries are by no means alone in needing 
to improve their institutional arrangements in order to enhance the efficiency, 
equity and overall effectiveness of fishery management. Uncertainty as to future 
stock availability, particularly related to a common unsustainability of resources 
discussed earlier, has meant that attention tended to focus less on achieving long-
run results and more on short-run benefits.

There are, however, positive measures that could improve governance. Some 
small-scale fisheries in the LAC region are very suitable for participatory 
institutional arrangements, such as the co-management and community-based 
management approaches noted above. Indeed, there are various such fisheries 
that already operate using traditional management systems and have established 
informal agreements within communities about access to fishing grounds. For 
such fisheries, three specific directions noted in Chapter 14 – incorporating social, 
economic and livelihood considerations; adopting alternative management schemes; 
and promoting equity, rights and self-regulation – are especially relevant.

Geographical remoteness of small-scale fishing communities, while often 
resulting in marginalization of this sector (especially in terms of the ability to 
influence management and decision-making) can, in some cases, be the incentive 
for self-help approaches to fishery sustainability. Whether small-scale fishing 
communities have the potential for community-based approaches to fisheries 
management, it is recognized that careful discussion is required for the design and 
arrangement of appropriate institutions. Discussion about the suitability of such 
a management scheme is also needed. As suggested by Chuenpagdee and Jentoft 
(2007), how the idea is conceived, communicated and discussed is as important 
to success in implementing co-management and community-based management 
systems as is the implementation itself.

The main principles for solid and lasting community management institutions in 
small-scale fisheries and the factors which contribute to successful implementation 
are well captured in Ostrom (1990). For example, clear boundaries and ‘rules of the 
game’ for the operation of the community managed fishery need to be identified. 
Fishers and other community members need to know who has the right to 
withdraw resources and from what areas. Appropriation rules and restrictions such 
as closed season and closed area need to correspond with the local environmental 
and social conditions, and fit within the capacity of the governing institutions to 
monitor and control. The complexity and the dynamics of the ecosystems and the 
human components within fishery systems require that these rules are amenable 
to being modified through a collective decision-making process.

In such institutional development, a key goal is to overcome individual incentives 
that operate counter to desired fishing behaviour. For example, in the absence of 
a consensus to respect rules such as catch limit, any single fisher’s decision to 
increase their individual catch rate will benefit that individual while also increasing 
costs of other fishers. Using Shelling’s (1978) terminology, this constitutes a social 
trap, because the micro-motives of an individual fisher in the short-run are not 
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consistent with the macro-results that this fisher, and others, desire in the long 
run. The short-run micro-motives consist of catching as many fish as possible in 
order to increase individual marginal benefits, while the long-run desired macro-
results may involve achieving the maximum economic yield and/or sustaining the 
flow of protein-rich seafood. Another incentive to overcome is that of free rider 
behaviour, defined as participation in the harvest without participation in the costs 
and constraints imposed by management of the stock, which tends to be present in 
small-scale fisheries where the number of fishers is very large and fishing grounds 
extend widely in the coastal area, making self-policing unfeasible.

Allowing for temporal fluctuations in resource productivity and preferences 
of resource use, a sustainable yield from a fishery will tend to be attainable only 
when the number of fishers is limited, and they act together to implement a form 
of effort regulation. Co-management and community-based management schemes 
provide a platform for collective regulatory actions to take place. Furthermore, 
the participatory nature of co-management creates an expectation among fishers 
of a legitimate process, thus encouraging compliant behaviour (Chuenpagdee 
and Jentoft, 2007; Jentoft, 2007). A successful co-management plan requires 
that the design of institutions is decided through meaningful participation and 
representation of a broad range of stakeholders. For small-scale fishers, this 
implies that their rights to locally organize and to devise their own institutions are 
not challenged by the government authorities (Ostrom, 1990).

Other factors that may contribute to successful community management and 
co-management of small-scale fisheries are robust and transparent leadership, 
which also fosters cooperative behaviour, effective and timely conflict resolution 
mechanisms at the local level, and access to training and technical assistance to 
improve knowledge about ecosystems, use of habitat friendly and selective gears, 
and quality control during the harvesting and post-harvesting processes.

2. FISHERY ASSESSMENT AND THE ECOSYSTEM APPROACH
The Ecosystem Approach to Fisheries (EAF) is rapidly becoming one of the most 
prominent frameworks with which to assess and manage the world’s fisheries. 
The EAF is a fundamentally ‘integrated’ approach that connects ecological, 
socio-economic and institutional considerations and which, in turn, requires an 
integrated approach to the assessment of fishery systems. The challenge then lies 
in simultaneously developing an ecosystem approach to fisheries management and 
an integrated approach to fisheries assessment.

These two approaches are described in this section, with a focus on coastal 
fisheries, particularly in LAC, where many coastal states are already exploring 
ecosystem approaches to improving fisheries management, and corresponding 
mechanisms for a comprehensive assessment of the fishery systems and the 
corresponding coastal ecosystems. Moves toward EAF draw strongly on the range 
of policy and management directions described in Chapter 14 – certainly the use of 
comprehensive fisheries assessment and the adoption of alternative management 
schemes, but also efforts to build capacity for fishery data collection, assessment 
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and management, and the incorporation of social, economic and livelihood aspects 
into management decision-making.

2.1 Fishery assessment
As noted in Chapter 14, effective management requires integrated approaches 
to the assessment of fisheries. However, meeting this need becomes especially 
challenging when considering the uncertain conditions faced by coastal small-scale 
fisheries (environmental variability, market demands, etc.) and the complexity 
involved (multigear, multispecies, resources and fleet interactions). In addition, 
application of integrated fisheries assessment and permanent programmes for the 
evaluation of stocks is greatly limited in many countries in the LAC region by lack 
of both financial support to conduct research and sufficient personnel with the 
skills required for that task in many countries in the LAC region.

Several key components of coastal fisheries assessment are important, among 
them: (i) assessment of the resource itself; (ii) assessment of habitat and stock 
distribution; and (iii) assessment of fishing effort, selectivity and impact of 
different fishing gears on resources.

Stock assessment in small-scale fisheries
Two fundamental approaches to evaluate the conditions of the fisheries and the 
stocks they depend on are: (i) using data from the fishery itself; or (ii) using 
fishery-independent data – and in a few LAC cases – both (Puerto Rico, 
Argentina, Mexico). Data collection methods in fisheries involve on-site as well 
as off-site methods. The former includes sampling of commercial fisheries and 
on-board observers on fishing vessels; the latter comprises reports of fishers about 
their landings. Biological sampling of size, age, sexual maturity, etc., of commercial 
fisheries is a task most countries in the LAC region report as part of their strategies 
to evaluate fisheries, generally because this is relatively cheaper than independent 
surveys and on-board observer programmes. The method involving on-board 
observers is less common in small-scale fisheries, but involvement of fisheries in 
research programmes is becoming more frequent in the LAC area.

Data reported by fishers could at times contain biased reports; however, it is 
becoming clearer that information derived from fishers’ logdocuments, especially 
if those logdocuments are used for their internal accounting, could be very useful 
for fishery analysis, including that involving spatial stock distribution. In some 
cases fishers’ logdocument data are recorded by species (Mexico, Salas et al., 2004) 
and gear (Costa Rica, Chacon et al., 2007). Other approaches that integrate catch 
records at a mostly global level are reported by Chuenpagdee et al. (2006).

As indicated in Chapter 14, the level of fisheries analysis in different countries 
varies from the simple catch and effort trend analysis and some aspects of 
population dynamics to more complex and sophisticated age structured analyses 
using numerical and acoustic methods. For instance, analytical methods, including 
acoustic studies combined with development of assessment models (Erhardt and 
Deleveaux, 2007), provide applications in the context of constrained data sources.
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Complexity of some stocks like small pelagic fishes will necessarily demand 
reliable spatial data in order to incorporate the dynamic behaviour of fishes. 
A less complex analysis, including size data and reproduction indicators, has 
been applied to demersal or benthic species. For example, fisheries indicators 
proposed by Froese (2004) to evaluate overfishing conditions include: percentage 
of specimens with optimum length in catch, percentage of mature fish in catch, 
and percentage of mega-spawners in catch. The author argues that such simple 
indicators have the potential to involve more stakeholders in the evaluation and 
management of fishery resources and could easily be considered for small-scale 
fisheries. Assessment of time series data, including size distribution, have shown 
overfishing patterns where fishing intensity has increased over time (Bené and 
Tewfik, 2004).

Habitat assessment and spatial analysis
Habitats are particularly crucial to fishery sustainability, and spatial distribution 
of stocks can vary widely if changes occur in their habitat (Caddy, 2007). In 
this context, spatial analysis to evaluate the distribution or connectivity of 
stocks becomes relevant, especially in cases where meta-populations have been 
identified. Studies focused on stock distribution based on habitat characteristics 
through survey studies and fishery-dependent data have recently been reported 
for the region (Ríos et al, 2007; Jaureguizar et al., 2006). Other research has been 
designated to evaluate the effect of port location when spatially managing coastal 
fisheries (e.g. Seijo and Caddy, 2008).

It should be pointed out that spatial analysis and sophisticated laboratory 
techniques may be prohibitive for scientists in some countries in the LAC region. 
Modelling, however, could use simple spreadsheets through to more complex 
programming languages without necessarily requiring high technology. In both 
cases, improvement of skills for the personnel in charge of stock assessment 
may be required. Support from international agencies has been oriented in this 
direction (FAO, CIDA, IDRC, WWF, World Bank, UNDP); however, it is the 
commitment from the agencies in charge of management in the various countries 
that is essential in order to maintain the effort supporting detailed research once 
the agencies leave.

Fishing effort, methods and gear
In most cases, the need to properly assess and control the fishing effort of small-
scale fleets has been recognized in the LAC region. Nevertheless, the wide 
distribution of fishers along coastal areas makes proper evaluation difficult. An 
important consideration when assessing fisheries is the dynamics of small-scale 
boats. The operators of these coastal boats make short-run decisions concerning 
what to fish for, where to allocate the corresponding fishing effort, matters of 
bycatch and discarding, and long-run entry and exit decisions, which may or may 
not include changes in fishing power. Studies concentrating on bycatch seem to be 
more common in industrial fisheries than in small-scale coastal fisheries.
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The assessment of fishing effort allocations and investment was not common 
within the evaluations in this publication, nor among the participants at the 
CoastFish conference. However, some work in the LAC region has been reported 
(Bené and Tewfik, 2001; Cabrera and Defeo, 2001; Salas et al., 2004; Salas and 
Charles, 2008). On the other hand, evaluation of fishing power and gear selectivity 
appear to be the most common of the categories referred to above, and seem to be 
used especially in those cases where deterioration of fisheries resources has been 
acknowledged.

Given the high diversity of fishing methods and gear employed in coastal 
small-scale fisheries in LAC, assessment of these fishing gears is particularly 
relevant. In addition, the need to improve selectivity – something more than 
fishing efficiency – due to the level of deterioration of stocks in many parts of 
the region requires studies dealing with the effects of alternative fishing gear on 
species and size selectivity. These evaluations involve experiments to test different 
types of gears and methods, which can be demanding in terms of time and money. 
However, participatory research can be undertaken with small-scale fishers 
genuinely interested in sustaining the yield of their fishery (Chuenpagdee et al., 
2003; Rueda, 2007).

To support management decision-making (in addition to supporting bio-
ecological analysis and stock assessment), detailed information on the social and 
economic circumstances of the fishers and their communities, marketing patterns 
or conservation needs must be gathered in future research efforts in this field. It 
should be pointed out that a recent study by Garcia et al. (2008) indicates that 
conventional frameworks for fishery assessment do not provide an adequate basis 
for informed management decisions and development planning in small-scale 
fisheries.

2.2 Ecosystem approach to coastal fisheries
A particularly significant move globally, to build alternative management schemes 
in fisheries and to incorporate the other directions noted in Chapter 14, is that of 
the EAF. There is international pressure on all fishing nations to implement an 
ecosystem approach in their domestic fisheries and in any international fishery 
in which they participate. The importance of the EAF was recognized in 2001 by  
47 countries participating in the Reykjavik Conference on Responsible Fisheries 
in the Marine Ecosystem. The signing parties declared “that in an effort to 
reinforce responsible and sustainable fisheries in the marine ecosystem, we will 
individually and collectively work in incorporating ecosystem considerations into 
that management…” (FAO, 2001).

The vision of an ecosystem approach to fisheries management is summarized 
in Chapter 17 of Agenda 21: “The marine environment – including oceans and 
all seas and adjacent coastal areas – forms an integrated whole that is an essential 
component of the global life-support system and a positive asset that presents 
opportunities for sustainable development. International law … sets forth rights 
and obligations of states and provides the international basis upon which to pursue 
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the protection and sustainable development of the marine and coastal environment 
and its resources”. As pointed out by Cochrane et al. (2004) and Ward et al. 
(2002), a number of attempts have been made to translate this ideal into a practical 
and feasible approach, including those of the United States National Research 
Council (1999), the Convention of Biological Diversity and the World Wide Fund 
for Nature.

FAO (2003) developed an interpretation of these and other efforts in the form 
of a rationale and a definition. The rationale: “The purpose of an ecosystem 
approach to fisheries is to plan, develop and manage fisheries in a manner that 
addresses the multiplicity of societal needs and desires, without jeopardizing 
the options of future generations to benefit from the full range of goods and 
services provided by the marine ecosystem.” And the definition: “An ecosystem 
approach to fisheries to balance diverse societal objectives by taking account of 
the knowledge and uncertainties about biotic, abiotic and human components 
and applying an integrated approach to fisheries within ecological meaningful 
boundaries”. As recognized by Cochrane et al. (2004), the implementation of the 
EAF is likely to be slow, and many countries, agencies and individuals are still in 
the process of understanding and interpreting just what is intended by the term 
EAF. One agreement that is emerging from the discussion is the need to capture 
the human and ecological interdependencies relevant for wise management of 
coastal ecosystems (De Young et al., 2008). This is particularly relevant in the 
context of small-scale fisheries.

Ecosystem considerations in assessment and management of coastal fisheries
Integrated management of marine ecosystems is an approach required to manage 
multiple and competing uses (including fish harvesting in this case) of certain 
designated marine areas, including managing multiple stakeholders. It also requires, 
like EAF, processes of participatory decision-making and conflict resolution. It 
requires estimation of externalities involved in using the ecosystem and valuation 
of the goods and services of the marine ecosystem. For the valuation of goods and 
services of coastal ecosystems, it is important to acknowledge that human welfare 
can be derived from them by direct use or by consumption of fish products, by 
recognition of the indirect value of a marine ecosystem ecological service to the 
production of other goods and services, by the use or consumption of goods and 
ecological services by future generations, and by the inherent existence of such 
goods and services (De Young et al., 2008).

Two aspects of ecosystems considerations that require attention are the time 
needed to learn and acquire knowledge on the ecosystem, including the knowledge 
from fishers, and the need to carefully assess the impacts EAF interventions may 
have over the distribution of benefits and costs. A recent expert consultation on 
the economic and social implications of EAF acknowledged that EAF objectives 
and principles needed to be revised and expanded to better reflect social, economic 
and institutional implications (De Young et al., 2008). It has also been recognized 
that an understanding of EAF in the context of co-management and community-
based management is a priority (Seijo, 2007).
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Because of the greater uncertainties involved in considering ecosystem 
dimensions as opposed to the single species approach, application of decision 
theory to address situations of limited information seems to be the way to proceed 
while continuing to build appropriate ecosystem information systems. These 
require more extensive coverage of capacity building and also training mechanisms 
for applying EAF with appropriate parsimony.

Some of the main issues that will need to be dealt with in small-scale fisheries 
in the process of establishing ecosystem approaches for management are the 
following (Seijo, 2007):

Changes in management measures to implement an EAF are likely to lead to 
potential conflicts with stakeholders; this reality needs to be considered and 
allowances made in the process of developing an EAF for specific fisheries.
Data collection requirements are greater with the EAF than with single 
target species analysis of fisheries.
In developing coastal states where it is already difficult to implement 
adequate data collection for single species, obtaining scientifically-valid data 
in support of fisheries management, following an ecosystem approach, could 
pose major problems.
Costs of building and maintaining data collection and analysis systems for 
entire marine ecosystems and their users (i.e. artisanal and industrial fishers, 
eco-tourists and non-consumptive users) are likely to be substantial.
Information costs may need to be paid for by the multiple users of the 
ecosystem in order to meet the basic requirements for implementing an 
operational EAF.
Managing fisheries, while taking into account limited knowledge and 
uncertainties on biotic, abiotic and human components, will require the 
development of adequate monitoring approaches.
The focus cannot be exclusively on biological monitoring but should also 
include the human dynamics involving institutional, economic and social 
dimensions.

Data and indicators for an ecosystem approach to fisheries
The complexities of managing fisheries within an ecosystem framework will 
require the best science available and sustained input of fishers who have valuable 
empirical knowledge of the marine ecosystem with which they interact. In the 
transition from single species management approaches to EAF, while there will 
remain an inevitable focus on collecting basic data for the economically most 
important species, fisheries assessments should also monitor: (i) changes in 
the abundance of their prey and predators through appropriate survey-based 
indicators; (ii) changes in those environmental factors of importance to their life 
histories; and (iii) social, economic and institutional considerations that bear on 
the goals of management, and affect its chances of success.

This broadening of management raises some practical research questions to 
be considered in managing small-scale fisheries with a scope that goes beyond 
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the stock assessment of target species. For example: What are the critical habitat 
requirements for targeted marine resources and at what life stage and to what areas 
of restricted habitat do they apply? What is the variable extent and status of such 
critical habitats and how are these impacted by multiple human activities? What 
are the use and non-use values of the ecosystem where species are harvested by 
small-scale boats? How should the costs of ecosystem monitoring and surveillance 
be distributed among users and coastal states? These and other related questions 
could be addressed in the future to enhance the importance of ecosystem 
considerations in the management of coastal small-scale fisheries.

A fundamental step in the process of extending beyond the single species 
approach to fisheries management is that of building an operational and useful 
system of indicators and corresponding reference points. In order for fishery 
indicators to become more meaningful, they should explicitly account for changes 
in the ecosystem in which they occur, which can arise from such causes as climate 
changes, overfishing, environmental degradation due to human activities, or 
the destruction of critical habitats. Pikitch et al. (2004) note in particular that  
“...we need to develop community and system level standards, reference points 
and control rules similar to single species decision criteria”.

It should be pointed out, however, as indicated by Sainsbury and Sumaila 
(2003), that before specifying indicators and reference points, there are two 
basic questions to answer: (i) Is there a need for explicit reference points for the 
ecosystem, such as food web dynamics, ecological community structure and 
biodiversity, or are species-based reference points sufficient? (ii) If ecosystem 
reference points are needed, should they be based on properties of the undisturbed 
coastal ecosystem? There seems to be an additional question: How to proceed in 
the absence of baseline studies of early stages of coastal development? The latter is 
a common situation in many LAC countries.

Spatial dimensions in an ecosystem approach
In managing fisheries cost effectively and in a way that maintains the integrity of 
coastal ecosystems, countries in the LAC region may have to incorporate spatial 
structure and dynamic environmental processes to properly account for changes 
in habitat and ecosystem function in the context of dynamic change.

Small-scale fishers respond spatially to resource distribution when allocating their 
fishing activity over space and time. This should be accounted for when assessing 
how small-scale fisheries are targeting species where seasonality in the spatial 
distribution of the resource is relevant, and when targeting sedentary resources with 
heterogeneous spatial distributions. In this respect, fishery indicators should be 
disaggregated over space and time to provide meaningful information to decision-
makers. To progressively move in the direction of spatial management of fisheries, 
issues like the setting of an MPA with respect to source and sink areas would need 
to be considered (Ríos et al., 2007; Seijo and Caddy, 2008).
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3. CONCLUDING REMARKS
Coastal fisheries in Latin America and the Caribbean are remarkably diverse. As 
a result, there can be no “one size fits all” answer to the specifics of assessment or 
management. Instead, it is crucial to seek out broadly-applicable frameworks and 
approaches. Therein lies the importance of moving toward innovative governance 
systems, effective institutions, integrated assessment frameworks and broad-based 
ecosystem approaches, as described in this chapter.

Along with their diversity, coastal fisheries are also inherently complex. In 
developing frameworks and approaches for effective assessment and management 
of small-scale fisheries, we must acknowledge the human, ecological and 
technological interdependencies present in the multiple use of coastal ecosystems. 
This will often require expanding beyond single species thinking into multispecies 
and multifleet approaches (Van den Bergh et al., 2007). It is also important to 
take into account fisher decision-making in small-scale fisheries, the complexities 
of which include flexible switching of target species that may occur seasonally 
by artisanal fleets as a function of species availability (catch rates) and markets/
demand. A third key source of complexity in coastal fisheries is spatial 
heterogeneity – this suggests the need to pay attention to spatially-explicit 
management, such as through seasonally-closed areas or permanently closed areas 
(marine protected areas) in areas of particular sensitivity, such as nursery grounds 
and critical habitats.

In seeking new directions to cope with the above-noted diversity and complexity 
in coastal fisheries, it was noted in Chapter 14, and emphasized throughout this 
chapter, that there is a need to broaden the perspective on management. This 
includes suitable governance frameworks (including development of alternative 
management schemes), more comprehensive fisheries assessments, as well as a 
framework for an Ecosystem Approach to Fisheries that is specifically relevant 
to small-scale fisheries management. These moves require incorporating social, 
economic and livelihood considerations and paying attention to capacity-building 
needs.

Suitable frameworks and approaches for assessment and management must 
focus on coping under conditions of uncertainty, through a systematic process 
over time. This could be envisioned as including several major steps, such as the 
following:

(i) Define fisheries management questions in the context of the multiple users 
of the marine ecosystem, and of relevant ecological and technological 
interdependencies among species, habitats and fisheries within the 
ecosystem.

(ii) Determine suitable performance variables (biological/ecological, economic, 
social, cultural and institutional) as well as corresponding performance 
indicators and their limit and target reference points.

(iii) Identify alternative management, co-management or community 
management strategies for the fishery within a coastal ecosystem context.
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(iv) Design, adapt or select a suitable assessment framework within which 
to evaluate management alternatives; this may range from intuitive 
approaches through to dynamic models of ecologically and technologically 
interdependent fishery systems along with suitable collection of data to 
estimate model parameters.

(v) Identify the key sources of uncertainty and risk (including, where possible, 
states of nature in uncertain and sensitive parameters, and probabilities 
relating to these) and apply decision criteria that take uncertainties into 
account.

This process should be adapted and made as simple as possible to facilitate data 
collection systems and management frameworks that can progressively deal with 
the added complexities of decision-making implied by new governance systems 
and ecosystem approaches.

Attention to effective governance and healthy ecosystems, as highlighted in 
this chapter, is urgently needed in many coastal fisheries of the LAC region, 
facing a combination of difficult problems including depleted stocks, degraded 
coastal habitats, excessive catching capacity, a shortage of local livelihood 
alternatives, and a lack of empowerment among fishers and fishing communities 
to participate in management decision-making. As noted earlier, there is no 
magic answer to this set of challenges. However, as pointed out in a number of 
contributions in this document, there are some promising mitigating strategies to 
the overexploitation syndrome in coastal fisheries. Among those raised herein, 
related either to governance or to ecosystem well-being, are management measures 
such as: (i) community and co-management approaches; (ii) self-regulation and 
self-policing; (iii) increased use of habitat-friendly fishing methods and selective 
gear, to protect the ecosystem that sustains the fishery; and (iv) a systematic 
planning approach to capacity management, aiming to ensure a desirable ‘mix’ in 
the fishery. In combination, such measures have various implications; for example, 
capacity management in a multispecies fishery might favour maintaining small- to 
medium-sized multipurpose vessels, which would more easily allow for flexible 
switching among target species, reducing the incentive to fish depleted species and 
thus giving the stocks time to recover.

Whatever the particular management interventions – the choice of which will 
be context-specific – adoption of suitable policy frameworks and approaches, as 
outlined in this chapter, is crucial. These provide pathways that build on existing 
success stories, providing positive directions toward a future of sustainable and 
resilient coastal fisheries across LAC.
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Abstract

The importance of fisheries for coastal communities and livelihoods in Latin 
America and the Caribbean (LAC) is well documented. This is particularly 
the case for ‘coastal fisheries’, including subsistence, traditional (artisanal) and 
advanced artisanal (or semi-industrial) varieties. There are, however, major gaps 
in knowledge about these fisheries, and major challenges in their assessment 
and management. Therein lies the key theme of this document, which seeks to 
contribute to a better understanding of coastal fisheries in the LAC region, as well 
as to generate discussion about ways to move towards sustainable fisheries. The 
document includes three main components. First, an introductory chapter provides 
an overview of general trends in the fisheries of the LAC countries, as well as 
some of the key challenges they are facing in terms of sustainability. Second, a set 
of twelve chapters each reporting on the coastal fisheries of one country in Latin 
America and the Caribbean, collectively covering fisheries of each main subregion: 
the Caribbean islands (Barbados, Cuba, Dominican Republic, Grenada, Puerto 
Rico, Trinidad and Tobago), North and Central America (Costa Rica, Mexico) and 
South America (Argentina, Brazil, Colombia, Uruguay). All these country-specific 
chapters follow an integrated approach, to the extent possible, covering aspects 
ranging from the biological to the socio-economic. Third, the final component of 
the document contains a synthesis of information from the countries examined, an 
analysis of the main issues and challenges faced by the various fisheries, an outline 
of policy directions to improve fisheries management systems in the LAC region, 
identification of routes toward more integrated approaches for coastal fisheries 
management, and recommendations for ‘ways forward’ in dealing with fishery 
assessment and governance issues in the region.

Salas, S.; Chuenpagdee, R.; Charles, A.; Seijo, J.C. (eds). 
Coastal fisheries of Latin America and the Caribbean. 
FAO Fisheries and Aquaculture Technical Paper. No. 544. Rome, FAO. 2011. 430p.
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