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Preface

This book is about small-scale fi sheries (SSF) in the developing world, that is, most of the 
world’s fi sheries. Globally, about 97% of the people directly involved in fi sheries work in the 
developing world and they catch about half the total world catch. In the developing world, SSF 
account for 56% of catch and 91% of people working in fi sheries. Small-scale fi sheries make 
important but poorly quantifi ed contributions to national and regional economies, to the food 
security and development of many millions of people and provide an important lever for 
achieving the Millennium Development Goals, particularly within rural areas.

Individually, SSF have a range of attributes that make them and the people that depend 
upon them vulnerable to threats operating from the largest global scale (e.g. distortions in 
trade and markets, and climate change) to the smallest internally derived process (e.g. over-
fi shing and confl ict). As a generalization, fi shers suffer poorly defi ned rights, are among the 
poorest and most marginalized parts of society and are poorly represented in national and 
international policy forums. When viewed from an assessment and management perspective, 
these attributes are often compounded by sparse data, weak institutions within communities, 
overfi shed stocks, degraded ecosystems and lack of alternative livelihoods. Past failures to 
address these issues have had signifi cant social consequences and have affected livelihoods, 
increased vulnerability to poverty and meant less availability of fi sh protein per capita.

Historically, development interventions for the fi sheries sector have sought to reduce pov-
erty through accelerated economic growth, improvements in technology and infrastructure and 
market-led economic policy reform. The limited results of these interventions, however, has led 
to a re-examination of the causes of poverty, the recognition of the signifi cance of vulnerability 
and the recognition of the need for new strategies for poverty reduction. There is increasing 
recognition that establishing appropriate pro-poor governance for fi sheries management is cen-
tral to maximizing the contribution of fi sheries in poverty alleviation and food security. Pro-
poor strategies that include rights-based approaches, co-management regimes and fi shing 
capacity reduction are essential for increased wealth generation from small-scale fi sheries.

In order for SSF to fulfi l their potential as engines of social and economic change, we need 
appropriate frameworks and approaches to their management and governance. It is implau-
sible to promise sustainable SSF in the developing world within the single-species biological 
yield maximization research and management paradigm that has dominated fi sheries since 
the 1950s. The last decade or so has seen fi sheries research and management broaden consider-
ably in the search for better ways of doing things.

ix
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These developments have seen new approaches, concepts and methods, such as the pre-
cautionary principle, ecosystem approaches to management, Sustainable Livelihoods 
Approach, participatory methods and co-management, adaptive management, and so forth. 
Led by The United Nations Food and Agriculture Organization, important international 
instruments and laws have been promoted to normalize their use.

For all this endeavour there remains no unifying set of principles nor agreed structure for 
attacking the particular problem of SSF in the developing world. Furthermore, the more bio-
logical approaches are sometimes set as alternatives or in opposition to the ‘people-centred’ 
or economic approaches. This is unhelpful as, trivially, we need to integrate principles and 
concepts from all streams of enquiry.

Fishers, resource managers, policy makers, international development agencies, non-
governmental organizations and academics continue to request guidance on the practical 
and applied tools, methods, approaches and strategies to managing small-scale fi sheries. 
This book is meant to address this need by providing a guide to innovative and alternative 
management strategies and measures for small-scale fi sheries. It is meant to provide guid-
ance on specifi c applications and ‘how to make it work in practice’ on these management 
strategies and measures. It serves as a companion volume to two recent books on small-scale 
fi sheries management – the 2001 book Managing Small-scale Fisheries: Alternative Directions 
and Methods, authored by Berkes, Mahon, McConney, Pollnac and Pomeroy; and the 2006 
book Fishery Co-management: a Practical Handbook, authored by Pomeroy and Rivera-Guieb.

The book is composed of 12 chapters from authors who have years of experience working 
on small-scale fi sheries management all over the world. The authors represent academic, 
research, governmental and non-governmental institutions and organizations. The chapters 
range in content from adaptive management, to markets, to co-management, to communication, 
to enforcement and compliance, to managing overcapacity, to human rights and fi shing rights.

Small-scale fi sheries are full of innovation. While there is reason to be pessimistic about 
their future, that innovation and the resilience that comes from it give cause for optimism. We 
agree with the many commentators that write of a transition or revolution in the management 
and governance of the sector. We hope that the approaches and frameworks presented in this 
book contribute to that process and the hope of better lives for people who depend upon these 
resources.

The editors acknowledge and thank the contributors for their patience and insightful 
chapters. Thanks to Shwu Jiau Teoh, Sally McNeill, Suhaila Abdullah, Shabeen Ikbal and 
Ben Starkhouse for editorial support. Rachel Cutts from CABI was steadfast in her support 
throughout the extended gestation of the book – we are grateful for guidance and advice. 
We are grateful to Kristian Parker and the Oak Foundation, and The WorldFish Center for 
fi nancial support.

The Editors
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1 Under-reported and Undervalued: 
Small-scale Fisheries in the Developing 

World

David J. Mills, Lena Westlund, Gertjan de Graaf, Yumiko Kura, Rolf 
Willman and Kieran Kelleher

Small-scale Fisheries: a Shifting Target

Perhaps in the 1950s, the term ‘small-scale‘ 
could have been used neatly to categorize a 
discrete set of fi sheries: those operated by 
family or community interests, fi shed in 
coastal or inland waters from shore or small 
vessels, used simple technology with low 
levels of mechanization and fed market chains 
that were short and local. This is clearly no 
longer the case. Globally, fi sheries have 
evolved and diversifi ed at a breakneck pace, 
nowhere more so than in the small-scale sector 
of developing countries. Rather than discrete 
boundaries, we are confronted with a contin-
uum in which the lines defi ning scale have 
been bridged in particular through integra-
tion of markets (e.g. Kurien, 1998; Ponte et al., 
2007), technology transfer (e.g. Platteau, 1984; 
Jensen, 2007) and changing socio-economic 
contexts (e.g. Hapke, 2001; Warhaft, 2001; 
FAO, 2004).

Although encompassing considerable 
diversity, the term ‘small-scale’ clearly remains 
a useful descriptor for a group of fi sheries uni-
fi ed by social, structural and institutional 
characteristics affecting governability as well 
as their vulnerability context. It is appropriate, 
then, that recent commentaries on the nature 
of small-scale fi sheries (SSF), notably by 
Johnson (2006) and Kurien and Willman 
(2009), focus on the social organization and 

structural characteristics of the subsector 
while downplaying the classic technological 
descriptors such as vessel size or gear type. 
These commentaries adopt a ‘broad brush’ 
approach by highlighting commonalities in 
operational context. Fundamental among 
descriptors are the decentralized nature of 
fi shing activities, relatively low levels of capi-
talization, the household or community 
focus of enterprise structure and the dyna-
mism of fi shing activities in space, time and 
technology.

In the face of increasing pressure on fi sh-
eries globally (Delgado et al., 2003; FAO, 2009; 
Smith et al., 2010), there is a renewed call from 
the international scientifi c and development 
communities for SSF governance to be 
reshaped according to the specifi cities and vul-
nerability context of the sector and its potential 
to generate economic benefi ts beyond the par-
ticipants in the fi shery (FAO-SEAFDEC, 2005; 
Andrew et al., 2007; Béné et al., 2007; Garcia 
et al., 2008; Mahon et al., 2008; World Bank/
FAO, 2009). Reforms must contribute to a 
more sustainable fi sheries sector, but in doing 
so seek to protect and sustain the broader ben-
efi ts accruing from SSF, particularly to the 
poor. There exists a signifi cant and growing 
compendium of case studies highlighting the 
food security (e.g. Thompson et al., 2002; Bell 
et al., 2009; Singh, 2009), economic (e.g. 
Neiland et al., 2000; FAO, 2006; Béné et al., 
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2010a) and livelihood (e.g. Allison, 2005; Smith 
et al., 2005) value of SSF in the developing 
world. Yet these benefi ts are increasingly at 
risk, as the vulnerability among such fi sher-
ies to internal (e.g. Salayo et al., 2008; Béné, 2009) 
and external (e.g. Cochrane and Doulman, 
2005; FAO, 2006; Mills et al., 2009) shocks is 
rarely considered in policy development.

A necessary dimension of effective reform 
is coherent policy and institutional arrange-
ments, from practical action by fi shers and 
stakeholders through to enabling legislation 
and policy support at a national level (Berkes, 
2003; FAO-SEAFDEC, 2005; Hauck and Sow-
man, 2005; Andrew et al., 2007; Grafton 
et al., 2008; Mahon et al., 2008). Widespread 
implementation of improved systems of 
governance has been held back by limited 
progress in mainstreaming SSF in national 
fi shery policy or national development agen-
das (Walmsley et al., 2006; Thorpe et al., 2007; 
Friend, 2009), but for recent progress see 
Kébé (2008a) and Reid et al. (2008). Similarly, 
information regarding relativities among 
fi sheries sectors is often inaccurate or absent. 
This situation is set to continue while critical 
information on the importance, potential and 
vulnerability of SSF remains largely within a 
limited number of case study outputs in the 
form of scientifi c reports.

National- and global-level syntheses 
that highlight the diversity and roles of SSF 
will help break this impasse. The fi rst such 
headline-level global comparison of the 
small- and large-scale sectors was published 
by Thomson (1980). Thomson presented global 
estimates for employment, annual catches and 
fuel consumption as well as effi ciency indica-
tors in small- and large-scale marine fi sheries. 
Notable conclusions were that small-scale 
marine fi sheries produced almost the same 
quantity of fi sh for human consumption as 
large-scale fi sheries, but caught those fi sh 
using up to four times less fuel and employed 
well over an order of magnitude more people 
than the large-scale sector. While acknowl-
edged as rough calculations, subsequent stud-
ies provided support to Thomson’s estimates 
(e.g. Kurien and Willmann, 1982). Thomson’s 
insightful table has been updated on several 
occasions since (e.g. Lindquist, 1988; Berkes 
et al., 2001; Pauly, 2006). It is notable, however, 

that with the exception of Berkes et al. (2001) 
none consider inland fi sheries, and with the 
exception of Pauly (2006) none are backed 
up with details of data sources or synthesis 
methodology.

In a quest to improve data quality and 
accessibility, the World Bank recently sup-
ported FAO and The WorldFish Center to 
engage with national experts to compile and 
synthesize information on SSF in selected 
developing countries (World Bank/FAO/
WorldFish, 2010). The objectives were to col-
late and synthesize data highlighting the rel-
ative importance of SSF in comparison with 
large-scale fi sheries, identify critical data 
gaps and possible solutions for these, and 
provide insights into the design of a platform 
for future data collection. While not directly 
replicating the outputs of Thomson (1980), 
the project updated many of Thomson’s indi-
cators, and further disaggregated marine 
and inland fi sheries. In this chapter we pres-
ent an overview of outputs from this project, 
and in doing so also highlight current con-
cerns and limitations in national data sys-
tems, and lessons learned in the process of 
synthesizing collected data. The reader is 
referred to World Bank/FAO/WorldFish 
(2010) for additional methodological details.

Missing the Target: Where Current Data 
Systems Fall Short

National fi sheries information systems glob-
ally are taken to provide a measure of the 
importance of fi sheries resources at a country 
level, and a comparative measure of reliance 
on fi sheries at a global scale. Good systems 
capable of supporting effective and equitable 
governance and providing timely feedback 
on management policy effectiveness are rare 
(Coates, 2002; FAO, 2003; FAO-SEAFDEC, 
2005; Chuenpagdee et al., 2006). In the devel-
oping world there is frequently a mismatch 
between the nature of fi sheries and the data 
systems used to characterize them. Collection 
of production data is dominated by direct 
measurement techniques such as surveys of 
catch from selected gear types, vessels, land-
ing areas or markets. While undoubtedly 
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useful where centralized management is 
strong, where licensing systems are the norm 
and where catch is landed in a limited num-
ber of ports, these characteristics are not well 
suited to highly dispersed and informal SSF. 
Compounding these issues, existing data 
systems in developing countries are almost 
universally under-resourced.

Understanding fi sheries’ livelihoods in 
developing countries requires a different set 
of metrics from those used in the developed 
world. While commercial fi shing in devel-
oped countries is generally a full-time occu-
pation, SSF activities in developing countries 
frequently constitute a component of a diver-
sifi ed livelihood or subsistence strategy. Such 
activities include fi shing regularly for part of 
the working day (e.g. Williams and Awoyomi, 
1998), seasonal fi shing dictated by weather 
(e.g. Teh et al., 2007) or biology of target spe-
cies (e.g. Kang et al., 2009) and opportunistic 
fi shing to fi ll ‘livelihood gaps’ created by sea-
sonality in other activities such as agriculture 
(Thompson et al., 2002; Hori et al., 2006). Par-
ticularly in inland systems, those who fi sh 
but do not consider themselves primarily 
fi shers may outnumber by several-fold full-
time fi shers, for example in the Mekong Delta 
(Sjorslev, 2001) or in Bangladesh (Hussain, 
2010). National population and economic 
census methods used in many countries 
record only primary occupation and may 
often misrepresent the nature of rural agri-
cultural livelihoods (Keskinen, 2003), and 
may miss entirely a signifi cant component of 
the fi shing workforce. Sample sizes of 
national socio-economic household surveys 
that allow for deeper insights into livelihood 
strategies are often too small to provide useful 
information on fi shing households.

Considerable value in the fi shing sector 
lies in its ability to generate employment in 
preharvest (e.g. gear construction and main-
tenance, port facilities support, ice supply) 
and postharvest (processing, marketing and 
distribution) occupations (McGoodwin, 2001; 
Béné et al., 2007; Kébé, 2008b). Postharvest 
occupations in particular are often part-time 
and may be carried out by family members of 
fi shers. The great contribution of women to 
these sectors in particular has long been rec-
ognized by researchers and the development 

community (ICSF, 2002; Williams et al., 
2002; Chao et al., 2006; Choo et al., 2006). 
Again, the near-complete absence of data 
on all but primary occupations substan-
tially underestimates the value generated 
by non-harvest activities.

While less common, in many countries 
women are also directly involved in fi shing. 
This involvement again tends to be part-time, 
and centres on harvesting methods such as 
gleaning, small-cast or lift-net operation etc. 
(see Choo et al., 2006 and references therein; 
Holvoet, 2009). Fishing activities by women 
are often important in the direct supply of 
protein to families, and the risk-averse nature 
of women’s fi shing can be important for sta-
bility of protein supply to the household 
(Chapman, 1987; Bird, 2007). Some recent 
studies have highlighted a shift in the tradi-
tional division of labour, especially in inland 
water fi sheries, where the economic necessity 
and need for food security override social 
norms (ODI, 2002; FiA, 2007; CBNRM-LI and 
FiA, 2008). These processes and the implica-
tions of such changes in fi shing patterns 
must be considered in the implementation of 
effective management.

Collectively, the nature of involvement 
of women in both harvest and non-harvest 
activities, and the inability of data systems to 
capture these activities, have contributed to a 
lack of recognition of the important role of 
women in fi sheries. This in turn leads to lack 
of consideration in policy development and 
marginalization in decision-making. For 
these reasons, particular attention has been 
paid in the current study to estimating the 
number of women engaged in the sector.

Beyond Offi cial Statistics: Country 
Case Studies

The project summarized here used case 
studies to collate disaggregated data in 
developing countries. Fifteen case studies were 
conducted across 17 countries: Bangladesh; 
Brazil; Cambodia; China; Ghana; India; 
Indonesia; Mozambique; Myanmar; Nigeria; 
Philippines; Senegal; Thailand; Vietnam; and 
around Lake Victoria (Kenya, Tanzania, 



4 D.J. Mills et al.

Uganda). Countries were selected based on 
the importance of fi sheries as a source of live-
lihoods, income and nutrition. Inclusion was 
moderated by the need to achieve a reason-
able global spread, and expert opinion of the 
study team regarding the likelihood of 
obtaining useful and robust data. The analy-
sis focused on metrics for production, 
employment and postharvest use disaggre-
gated among the key subsectors; namely, 
small- and large-scale, inland and marine 
fi sheries. Additional data collected on effi -
ciency indicators are not presented here (see 
World Bank/FAO/WorldFish, 2010).

No attempt was made to apply a generic 
defi nition for SSF for the case studies. In some 
case study countries where scale is expressly 
recognized as an important differentiator 
within the fi shing sector, data were already 
disaggregated on this basis; any attempt to 
reclassify data based on an alternative defi ni-
tion would have undermined the country-
specifi c context of the differentiation without 
necessarily enabling more effective among-
country comparisons. While the intention 
was to use ‘offi cial’ country-derived defi ni-
tions to differentiate scale, several case study 
countries had no accepted defi nitions. In 
these countries we worked with national 
expert groups to develop a context-specifi c 
defi nition appropriate for this analysis.

The study presents a ‘snapshot’ survey 
of data from a single year selected at the 
country level based on data availability. 
Selected years generally ranged from 2004 to 
2007, although in some cases older data were 
incorporated and where possible rescaled 
accordingly. It was not possible to prescribe a 
single methodology that could be applied in 
all case study countries. Instead, case study 
leaders estimated the agreed metrics using 
the best available means in each country. Case 
studies were conducted via interviews with 
key informants and focus group discussions 
as well as via detailed investigations of exist-
ing statistics, published scientifi c data and 
‘grey’ literature. In a limited number of cases 
existing data were supplemented by primary 
data collection from particular fi shing fl eets 
(Bangladesh, Cambodia, China). Re-analysis 
of existing household production or consum-
ption data constituted an important input 

into the assessment of production and use 
indicators for some countries such as Thailand 
and Vietnam.

Data availability within case study 
countries varied considerably, so the selected 
metrics were not available for each case study. 
Similarly, the reliability of estimates varies 
between countries. Where alternative national 
scientifi c or survey (household income and 
expenditure survey, agricultural census, etc.) 
datasets were available (e.g. Vietnam marine 
fi sheries, Thailand inland fi sheries), national 
metrics were re-estimated independently. In 
other studies (e.g. China, Ghana, Vietnam 
inland fi sheries), detailed localized surveys 
were used to re-scale and disaggregate offi -
cial national estimates. In those case studies 
in which no independent data sources were 
identifi ed (e.g. Indian, Indonesian and Thai 
marine catches), efforts focused on disaggre-
gating existing statistics between small- and 
large-scale sectors.

To further strengthen the analysis, 
ancillary data on proportion of catch from 
small- and large-scale fl eets in 19 additional 
countries were incorporated into the analysis: 
Angola; Argentina; Chile; Ecuador; Greenland; 
Iran; Korea, Malaysia; Mauritania; Mexico; 
Morocco; Namibia; Panama; Paraguay; Peru; 
Taiwan; Turkey; Uruguay; and Yemen. Exist-
ing catch data disaggregated by scale were 
available from national statistics for these 
countries (obtained primarily from FAO Fish-
ery Country Profi les and literature quoted 
therein). This last step makes estimates of 
yield from small-scale fl eets more conserva-
tive because, in many instances, small-scale 
production is underestimated relative to 
large-scale production. However, the strategy 
also allows obvious outliers to be excluded 
from the extrapolation. In cases with known 
structural anomalies within fi shing sectors 
additional data were sought. Chief amongst 
these were Chile and Peru, where massive 
catches of small pelagic species are almost 
entirely reduced to fi shmeal and fi sh oil. For 
these countries, national data (OECD, 2009; 
IMARPE, 2010), available international datas-
ets (IFFO, 2010) and scientifi c studies (Majluf 
et al., 2005; Fréon et al., 2010; Péron et al., 2010) 
were used to estimate sectoral catches and 
postharvest use indicators. For data-poor 
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countries (with neither case study nor 
ancillary data) catches were split between 
large- and SSF according to proportions 
calculated from case studies: these were 
64% and 91% small-scale for marine and 
inland catches, respectively.

Data from all case studies were not used 
in all extrapolations. In particular, data from 
China were not used to extrapolate catches. 
This case study suggested that catches were 
some 13% lower than national statistics for 
the same year. Chinese statistics have recently 
(2009) been revised downwards, so case study 
estimates were considered valid, but it was not 
seen as appropriate to allow the discrepancy 
between case study and offi cial statistics from 
this case study to infl uence extrapolations to 
other developing counties. Postharvest use 
statistics from Thailand and China were also 
excluded from extrapolations, as these coun-
tries rank third and fourth (after Peru and 
Chile) among high fi shmeal-producing coun-
tries. No other developing countries rank 
among the top ten fi shmeal producers (Péron 
et al., 2010), although a signifi cant proportion 
of marine catches in Vietnam is used directly 
for animal feed (Edwards et al., 2004).

Coverage of the study in terms of total 
fi sh production capacity among developing 
countries was high; among the top ten pro-
ducers, eight (the exceptions being Peru and 
Chile) were covered by case studies. Case 
studies alone account for 70% of reported 
inland catch from developing countries, and 
for 54% of marine catch (calculated from 
unadjusted national statistics (FAO, 2008)). 
Ancillary data on production disaggregated 
by scale complete the coverage of the top 20 
fi sh-producing developing countries, and in 
combination with case study countries 
account for 88% of marine catches and 74% of 
inland catches.

An additional metric of the annual catch 
used for domestic human consumption is 
included in the analysis. Clearly, this is used 
to highlight the direct food security function 
of fi sheries and provide a picture of relativi-
ties among subsectors. These estimates pro-
vide a numerical basis for discussions on the 
direct and indirect (trade-based) food secu-
rity role of fi sheries, particularly noting the 
increasing trade with developed countries 

(e.g. Alder and Sumaila, 2004; Béné et al., 
2010b).

Data on numbers of full- and part-time 
fi shers and postharvest workers were collated 
for case study countries. Full-time workers 
were defi ned as those receiving at least 90% of 
their livelihood from, or spending at least 90% 
of their working time engaged in, fi shing or 
postharvest activities. Part-time workers 
received between 30% and 90% of their liveli-
hood from, or spent between 30% and 90% of 
their time engaged in, fi shing or postharvest 
activities. Occasional fi shers, those spending 
less than 30% of their working time fi shing, 
were not included in extrapolations, as data 
tended to be localized and scarce. Despite clear 
defi nitions, it was often diffi cult to distinguish 
between categories within available data 
sources, and accordingly future studies may 
improve the precision of these estimates.

Case study data were extrapolated to 
data-poor countries using catch per fi sher dis-
aggregated among small- and large-scale fi sh-
eries operating in inland and marine waters. 
In this instance, countries were treated as 
data-poor if offi cial statistics did not provide a 
breakdown of employment between either 
inland and marine, or small- and large-scale 
fl eets. While the extrapolations from the case 
studies to the data-poor countries can be 
questioned in so far as the case study coun-
tries were not randomly selected and may not 
be representative, the high coverage of input 
data serves substantially to reduce errors 
associated with extrapolations. The estimates 
represent a step towards greater global cover-
age of these key indicators and provide for a 
level of analysis not possible where existing 
country statistics only are used.

People and Fisheries Revisited

In the case study countries there are close to 
26 million fi shers. By including ancillary data 
for prominent non-case study countries with 
large fi shery sectors and extrapolating results 
to data-poor countries, it is conservatively 
estimated that there are 36 million full-time 
and part-time fi shers in the developing world 
(Table 1.1). With some one million fi shers 
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operating in the developed world (FAO, 
2009), developing countries can claim 97% of 
the world’s fi shers.

While catching fi sh is clearly an impor-
tant source of employment in the developing 
world, the bulk of fi sh workers are employed 
on land – moving, processing and trading the 
catch. Among case study countries, for each 
person employed as a fi sher, two to three are 
employed in postharvest activities. An esti-
mated fi gure of 82 million postharvest work-
ers brings the total employment in developing 
countries to 118 million fi sh workers. Con-
tributing substantially to these high numbers 
are part-time activities, notably among family 
members of fi shers, which were detected in 
project case studies whereas they are most 
often absent from offi cial statistics. Accepting 
that there are three million fi sh workers in the 
developed world (FAO, 2009) implies that 
97% of all fi sh workers live in developing 
countries.

Excluded from these estimates is ‘upstr-
eam’ employment, i.e. employment related to 
input supplies such as boat building, engine 
and gear manufacturing and repairs, as well 
as support services in harbours and at landing 
sites. The paucity of data even from case 
study countries meant that meaningful 
extrapolations could not be made. Case study 
data from Ghana and Senegal indicated that 
upstream employment could add another 
5–10% to the total employment fi gures. Again, 
we emphasize that employment fi gures do 
not include occasional fi shers, defi ned as 
those spending less than 30% of productive 
working hours over the course of a year 
engaged in fi shing. This is signifi cant, as this 
group could include, for example, fi shers who 
operate full-time for three months of the year. 
Data covering participation in occasional and 
subsistence fi shing activities were rare. Where 
useable data were identifi ed (Vietnam and 
Bangladesh inland fi sheries) there were many 

Table 1.1. Estimates of selected pa rameters for developing country fi sheries extrapolated from country 
case study data. Lower estimates for production and domestic consumption (in parentheses) use country 
case study data and unadjusted national data (FAO, 2008) and are considered highly conservative. High 
estimates use data from country case studies supplemented by national data for other developing 
countries rescaled according to correction factors derived from comparing case study data with 
national data. 

Small-scale fi sheries Large-scale fi sheries

Marine Inland Total Marine Inland Total Total

Employment
 Number of fi shers (million)* 12.4 20.7 33.1 1.8 0.8 2.6 35.7
 Number of postharvest jobs (million)* 34.6 40.7 75.3 6.6 0.3 6.9 82.1
 Total employment (million) 47.1 59.7 107.0 8.4 1.1 9.5 117.8
 Women in workforce (%) 36 55 47 67 31 63 47

Production and utilization
 Total annual catch (million t) (27)–28 (11)–14 (39)–42 (31)–33 (0.4)–0.5 (31)–34 (70)–75
 Annual catch for domestic human 

consumption (million t)
(19)–20 (10)–13 (29)–33 (11)–13 (0.2)–0.3 (11)–13 (40)–46

 Annual catch for domestic human 
consumption (% of total catch)**

72 94 79 39 63 39 62

 Catch per fi sher (t) 2.3 0.7 1.3 18.0 0.6 12.7 2.2

Source: World Bank/FAO/WorldFish (2010) and ancillary data as described in the text. Numbers vary slightly from those 
in World Bank/FAO/WorldFish (2010), due largely to the inclusion of revised estimates for Indonesian inland catch.

*Full-time and part-time employment only (does not include occasional/subsistence and short-term seasonal);
**percentage values are derived from actual data, and therefore may not correspond with the calculation based on 
rounded fi gures in the table.
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more occasional fi shers than full-time and 
part-time fi shers (see World Bank/FAO/
WorldFish, 2010 for further details). These 
countries, however, have extensive and highly 
productive inland systems, and estimates 
cannot be extrapolated to other countries.

The estimates produced by the inclusion 
of part-time employment in this analysis 
challenge some entrenched perceptions 
regarding the nature of employment in the 
fi shery sector; in particular these relate to the 
importance of inland fi sheries for livelihoods 
and nutrition, as well as to the importance of 
women in the fi sheries’ workforce. It is appar-
ent from the striking case study results that 
information on women’s role in fi sheries has 
remained buried in the data-poor subsectors 
of part-time employment and postharvest 
activities. Case studies revealed that there are 
almost as many women as men employed in 
the fi sheries sector: 47% of all fi sh workers in 
developing countries are women. Extrapolat-
ing from the case study results, close to 56 
million jobs in the fi sheries sector are held by 
women in developing countries.

A further examination of the gender data 
from case studies reveals some interesting 
dichotomies (Table 1.2). Case study data gen-
erally supported the traditional notions of 
division of labour, with the direct involvement 
of women in fi sh-harvesting activities being 
substantially lower than in the postharvest 
sector. However, this situation varies consid-
erably among countries based on dominant 
fi shing methods, cultural norms and religious 

beliefs. Participation rate is generally low in 
countries where social or religious norms 
limit women’s participation in certain eco-
nomic activities. The dichotomy between 
India (72% of the workforce are women) and 
neighbouring Bangladesh, where societal/
religious norms discourage women from 
engaging in fi shing or fi sh marketing (5% of 
the workforce are women) is particularly 
striking. In China, 50% of the relatively small 
inland fi sheries workforce are women, but 
participation in marine fi sheries is far lower 
(15%). None the less, due to the immense 
scale of marine fi sheries, a combined total of 
over two million women work in the fi shery 
sector in China. Similarly, over 160,000 
women work in the sector in Bangladesh 
although they constitute only 5% of the total 
employment.

Large-scale fi sheries employ a higher 
proportion of women than the small-scale 
sector, although total numbers of workers in 
the former are far lower (see Table 1.1). Given 
the high catch-per-fi sher fi gure for large-scale 
fi sheries, and the resulting high demand for 
postharvest labour, this is not surprising.

Inland and Marine Sectors Compared

From a total developing-country catch of 75 
million t, about 61 million t (81%) comes from 
marine waters and 14 million t (19%) from 
inland fi sheries. These fi gures represent a 
substantial departure from ‘offi cial’ fi gures 

Table 1.2. Women in the fi sheries workforce (full-time and part-time; fi shing 
and postharvest activities) in selected case study countries. Source: World Bank/
FAO/WorldFish (2010).

Country/case study Total workforce Percentage women

Nigeria 6,500,000 73
India 10,316,000 72
Cambodia 1,624,000 57
Ghana 372,000 40
Senegal 129,000 32
Brazil 493,000 30
China 12,078,000 19
Bangladesh 3,253,000 5
Mozambique 265,000 4
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from government sources. Comparing offi cial 
statistics with case study output, marine 
catches were underestimated by 10% while 
inland catches were underestimated by 80% 
(note: for inland catches, World Bank/FAO/
WorldFish, 2010 used a 70% discrepancy 
between case study and offi cial fi gures. In that 
study, the Indonesian case study did not revise 
the estimate for inland catches while here we 
incorporate Coates’ (2002) estimate, which is 
approximately double the reported catch). 
These fi gures – particularly for marine catches 
– could still be considered conservative. The 
lack of independent re-estimates of catches in 
several case studies meant that only minor 
adjustments were made. Detailed reconstruc-
tions of marine catches for a range of countries 
(e.g. Zeller et al., 2007; Wielgus et al., 2010) and 
studies of illegal fi shing (Agnew et al., 2008) 
suggest that actual underestimates could in 
many cases be well above 10%. Such recon-
structions are complex and beyond the scope 
of the current study, but clearly provide 
important insights into common sources of 
error in existing data.

Similarly for inland fi sheries, data in a 
limited number of case studies allowed for 
independent re-estimates of catch. In such 
cases, corrections were often well above the 
average of 80% used for extrapolations here. 
Among these, in Vietnam localized consump-
tion data were used to re-scale offi cial national 
estimates, suggesting production was under-
estimated by a factor of 5.7. For Ghana, local-
ized market surveys extrapolated to the 
national level suggest that the inland catch 
was under-reported by more than fi ve times. 
The global inland extrapolation factor (1.8) 
used here is slightly more conservative than 
the factor of 2.0 suggested by Coates (1995).

To illustrate the effect of re-scaling 
reported catches, in Table 1.1 we present two 
estimates for catch in each sector; the more 
conservative of the two (in parentheses) does 
not include re-scaled catches, but rather pres-
ents case study data and disaggregated offi -
cial national data only. The higher estimate for 
production metrics incorporates the re-scaling 
adjustments. The high proportion of total 
catch covered in case studies limits the dis-
crepancy between outputs from the two 
methods. Total catch reported from the case 
studies (40.3 million t) was 12% higher than 

the offi cial national statistics for the same set 
of countries (36.2 million t). Excluding fi gures 
from China, the difference is 22%.

The majority of small-scale fi sh-workers in 
developing countries operate in the inland sec-
tor. Given that yield from these fi sheries is less 
than 20% of the estimated total, this may seem 
counter-intuitive. However, a primary consid-
eration here is one of the relative scale of inland 
and marine capture operations. Accepted 
national defi nitions for small-scale marine 
activities encompass fi shing units many times 
larger than most inland operations. Among 
case study countries, the average annual 
yield per small-scale inland fi sher was 0.7 t 
(Table 1.1), while that of small-scale marine 
fi shers was 2 t (2.3 t after ancillary data were 
included). As well as differences in fi shing 
methods, livelihood strategy may also play a 
part here. The notion – perhaps not always 
backed up empirically – that specialization is 
more common in coastal fi sheries than inland, 
would lead to greater yields from higher num-
bers of full-time fi shers in marine fi sheries.

A particularly striking result from the 
synthesis is the importance of inland fi sheries 
for direct food security. An estimated 94% (13 
million t) of small-scale inland production is 
consumed within the country of origin. This 
contrasts particularly strongly with large-scale 
marine fi sheries which, although producing 
three times the catch, provide about the same 
amount for domestic consumption. Clearly, 
the large-scale marine sector is important for 
foreign exchange earnings, and the large 
quantities of fi sh reduced to fi shmeal and fi sh 
oil further infl uence this fi gure. Few signifi cant 
export commodities were identifi ed from 
inland catches. Among the case study countries, 
Nile perch exports from Lake Victoria, freshwa-
ter fi sh and prawn exports from Cambodia and 
kapenta (Tanganyika sardine) exports from 
Mozambique were the exceptions.

Large- and Small-scale Fisheries 
Compared

In developing countries, SSF produce more 
fi sh than large-scale fi sheries. Of an estimated 
75 million t produced by capture fi sheries in 
developing countries annually (Table 1.1), 
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about 55% (42 million t) comes from the 
small-scale sector. Marine catches account for 
some 80% of the total, and small-scale fi shing 
46% of the marine total. Inland fi sheries (19% 
of total production) are almost entirely small-
scale (96% of inland production). Among the 
case studies, Cambodia (36% of national 
inland production), Mozambique (36%), 
Myanmar (28%) and Brazil (11%) reported 
signifi cant large-scale inland fi sheries.

Among an estimated 118 million fi sh 
workers in the developing world, 107 million 
(92%) operate in the small-scale sector. This 
equates to 88% of fi sh workers globally. 
Despite the dominance of small-scale fi shing, 
the large-scale sector in developing countries 
employs more than three times as many workers 
as the large-scale sector in developed nations.

We estimate that 62% of total production 
in developing countries was used directly for 
local consumption. Marine SSF provide the 
greatest share of fi sh for local human con-
sumption. Among case study countries, 
some 56% of large-scale marine catches were 
used for local consumption. When the indus-
trial catches of pelagic fi sh (used primarily 
for reduction to fi shmeal and oil) from Peru 
and Chile were included as ancillary data, 
the estimated fi gure for all developing coun-
tries dropped substantially (to 39%). Among 
case study countries reporting high rates of 
non-food use, in China 18% (some 1.5 million t) 
of the catch of small-scale marine fi sheries is 
reduced to fi shmeal, while in Thailand and 
Vietnam some 20–30% of the total fi sh pro-
duction is destined for non-food uses.

As noted previously, the proportion of 
fi sh consumed locally is but one of several 
indicators that could be used in relation to the 
contribution of fi sh to food security. Regional 
trade in Africa in particular has been high-
lighted as playing an important direct role in 
food security (Maasdorp, 1998; ICSF, 2002; 
Béné, 2009), and a three-way comparison of 
domestic, regional and global trade would be 
of particular value.

Data for Pro-poor Fisheries Governance

Case studies confi rmed that, with few excep-
tions, fi sheries data systems in the developing 

world focus on production statistics, and 
typically do so in a way that paints only a 
partial picture of the national fi shery sector. 
While highlighting shortcomings in resourc-
ing, coverage, sampling regimes and level of 
disaggregation in particular, this type of data 
remains important for quantifying aspects of 
fi sheries that can be effectively sampled 
through direct measurement methods. The 
critical step to be made at a national level is 
one of acknowledging that existing systems 
typically miss a substantial proportion of 
fi sheries production, and that complemen-
tary methods must be employed to capture 
data on components of the small-scale sector.

While not providing a universal solution 
to existing issues, case studies of the current 
project have been signifi cant in highlighting 
areas where substantial improvements in cur-
rent data collection can be made. A number of 
case studies tested a revised data system pro-
viding a high level of disaggregation among 
fi shing fl eets and sectors. In yet other cases, 
data sources external to fi shery information 
systems were harnessed to re-scale or com-
plement existing production statistics. As 
examples, analysis of household fi sh con-
sumption data from the Mekong region in 
Vietnam produced an estimate of inland fi sh 
production several times higher than the 
existing statistics gathered from fi shing gear 
surveys. For Thailand, household fi sh pro-
duction data collected from provincial pro-
duction surveys served the same purpose. 
Similar household- and village-level data 
sources were identifi ed in Indonesia, although 
comprehensive re-analysis could not be pur-
sued within the timeframe of the case study. 
Market surveys from Lake Volta provided re-
estimates of inland production in Ghana. In 
each case, offi cial fi gures for inland fi shery 
production were estimated by direct methods 
such as measuring and extrapolating produc-
tion for particular gear-types; it is clear that 
these methods had missed substantial com-
ponents of production.

The value of household-level data for 
estimating small-scale and subsistence pro-
duction, particularly if collected as part of an 
agricultural or household census, cannot be 
understated. The dispersed nature of fi shing 
activities, and the fact that a signifi cant com-
ponent of production may not pass though 
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centralized landing sites or enter the formal 
economy, renders direct estimation methods 
ineffective. Beyond expanding the scope of 
existing metrics of fi sheries production to 
capture a broader range of fi shing activities, if 
information systems are to contribute in a 
meaningful way to policy development, data 
describing the broader contribution of fi sher-
ies to society (Allison, 2005; Thorpe et al., 
2007; Béné et al., 2010a) must be incorporated. 
As noted in FAO (1995, p. 12):

In order to ensure sustainable management of 
fi sheries and to enable social and economic 
objectives to be achieved, suffi cient knowledge 
of social, economic and institutional factors 
should be developed through data gathering, 
analysis and research.

Current national-level data on the socio-
economic dimensions of SSF can best be 
described as scattered and incomplete. While 
project case studies were able to provide 
some insights into food security and liveli-
hood functions though synthesizing data 
from a broad range of sources, assumptions 
and extrapolations feature prominently in 
these estimates, most notably at the global 
level. Even so, the value of this exercise goes 
well beyond updating our picture of fi sheries 
sectors in the developing world. The diversity 
of data sources incorporated into case studies 
provides useful insights into approaches to 
effectively improve the availability of policy-
relevant data.

Data that underscore the relationship 
between fi sheries and poverty, the welfare 
function of fi sheries and the role of fi sheries 
in local food security are ultimately as impor-
tant for policy development as is production 
information. A better understanding of who 
fi shes, the drivers affecting fi shing activities 
and the role that fi sh, fi shing and fi shing-
related activities play at the household level 
are all important. While detailed research in 
these areas will remain the purvey of specialist 
institutions, the co-collection and analysis of 
fi sheries data with general demographic, pov-
erty, livelihood and social data provides a par-
ticularly powerful tool in understanding 
these relationships. A critical point here is that 
we are not simply advocating collection of 
fi sheries data and household socio-economic 

data, but rather fi sheries data with household 
socio-economic data. The ability directly to 
link the two at the household level provides 
powerful insights into the societal role of 
fi sheries – a crucial point for pro-poor policy 
development.

Collection of such data falls well outside 
of the capabilities and mandate of most 
national fi sheries agencies responsible for 
routine fi sheries data collection; laying out a 
huge compendium of additional data for col-
lection would be counterproductive and uns-
ustainable. However the macro-economic 
value of the broader agricultural sector and 
the drive to develop effective poverty reduc-
tion strategies means that broader household 
survey systems are often relatively well 
developed and resourced. In accessing 
national household income and expenditure 
surveys, labour force surveys, agricultural 
census and production surveys through this 
study, the existing value in such datasets was 
clear and data from these sources were used 
effectively in a number of project case studies 
(see Lymer et al., 2008; World Bank/FAO/
WorldFish, 2010, Figs 1 and 2).

Beyond the results presented here, in 
some case studies (most notably Bangladesh) 
existing data from household surveys were 
used effectively to fi ll gaps in understanding of 
various socio-economic functions of fi sheries, 
drawing direct links between participation, 
production and household-level parameters 
such as income and education levels, or assets 
and expenditure. In other cases, it was clear 
that minor changes such as increasing the 
degree of data disaggregation or improving 
livelihood descriptors would present an unpar-
alleled opportunity to improve our understand-
ing of fi sheries. As noted above, existing systems 
can be greatly enhanced by ensuring sample 
sizes are large enough and sampling frames are 
specifi ed in a way that allows for statistically 
signifi cant analyses of fi shing households 
and the specifi c occupational factors relating 
to fi shing livelihoods.

In suggesting the use of household census 
and sample data, we note that effective inter-
agency collaboration will be critical. Cursory 
efforts at collecting specialized data such as 
nutrition and fi sh production information can 
give rise to misleading and even damaging 
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results. In particular, issues relating to sea-
sonality and the spatial distribution of fi shing 
activity will require special attention. Without 
the need to develop and support further stand-
alone systems, this represents effi cient use of 
existing resources and offers a productive 
pathway towards the provision of policy-
relevant information.

The ultimate consequence of the 
observed shortcomings in fi sheries data col-
lection and information systems is a distorted 
view of the fi sheries sector. Case studies con-
fi rmed that SSF as a whole are undervalued at 
the national level, and the full weight of their 
contribution to food security, livelihood pro-
vision and poverty alleviation in developing 
countries is not recognized. Similarly, there is 
clearly a vacuum of country-level informa-
tion on key internal drivers of SSF, adding 
substantially to the diffi culty of developing 
effective local-level governance systems. 
While not providing a universal solution to 
these issues, the study summarized here pro-
vides new insights into both these areas. Not 
only does it provide improved estimates for 
fi sheries production and participation in 
developing countries, but also highlights 
effective pathways to getting the types of 
data that can contribute to pro-poor fi shery 
policy development.
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2 Approaches and Frameworks 
for Management and Research 

in Small-scale Fisheries

Neil L. Andrew and Louisa Evans

Introduction

There is general agreement that commonly 
adopted approaches to managing small-scale 
fi sheries (SSFs) in developing countries have 
been less effective than they need to be to 
ensure sustainability (Garcia and Grainger, 
1997; Mahon, 1997; Cochrane, 2000; 
 Welcomme, 2001; FAO, 2003; Béné et al., 2004; 
Cochrane and Doulman, 2005). Given the 
importance of SSFs in the social and economic 
fabric of many least developed countries, it is 
essential that new management approaches 
are developed and adopted. This is compli-
cated because SSFs present particular chal-
lenges to managers in terms of their diversity 
and complexity (Berkes et al., 2001; Berkes, 
2003; Jentoft, 2006, 2007).

The search for innovation in SSF manage-
ment is not impeded by a lack of raw material: 
fi shery managers face an overwhelming range 
of approaches, frameworks, perspectives and 
methods for analysing fi sheries and ‘doing’ 
management. As a way forward, we suggest 
taking a fresh look at the tools already avail-
able and synthesizing them into a cohe rent 
scheme that joins management with innova-
tions in research. This chapter aims to clarify 
and make explicit overarching  management, 
implementation and research frameworks 
and the choices available to managers. As 
a fi rst step, it is useful to recognize four 

 perspectives on the management of SSF and 
their contributions to sustainable develop-
ment. Each perspective has its own emphasis, 
objectives, constituency and points of entry. 
From the smallest scale to the largest, these 
perspectives are:

Inside looking in. This is the classical view. 
Threats and solutions come from within the 
domain of the fi shery. Managers can ensure 
sustainability by focusing on the fi sh and the 
fi shers. Responses include size limits, total 
allowable catches (TACs), effort restrictions 
and the like. Classically, fi sheries manage-
ment uses these tools to optimize sustainable 
yield. This perspective on management may 
be appropriate if key threats and opportuni-
ties come from the fi shery itself, and if man-
agement promotes learning and adaptability 
to unforeseen shocks.

Inside looking out. This view recognizes 
that many threats and opportunities come 
from outside the domain of the fi shery and 
that in many instances intra-sectoral man-
agement alone has little prospect of success. 
From this perspective, management not only 
aims to address processes under its direct 
infl uence, but also to reduce vulnerability 
and increase adaptive capacity in the face of 
threats over which it has no control. ‘Resil-
ience’ concepts and principles of natural 
resource management are well suited to this 
perspective, but other ways of thinking 
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about the management problem are also 
appropriate.

Outside looking in. This view mainstreams 
fi sheries management and governance within 
the broader rural (and urban) development 
challenge in which national issues such as 
governance, rule of law, literacy, use rights 
and health become appropriate entry points 
for improved fi sheries. Fisheries remain the 
focus, but solutions are sought from a larger 
perspective, usually outside the sector.

Outside looking out. Fisheries per se are 
not important from this perspective, which 
arises from the perceived failure of invest-
ments at a smaller spatial scale and in SSFs 
themselves. Investments in such things as 
macro-economic reform, governance, human 
rights and national infrastructure are seen as 
the long-term path to lifting fi shery- dependent 
people out of poverty. Benefi ts to fi sheries 
will, it is thought, fl ow from these broader 
development initiatives. Implicitly, there will 
be ‘winners’ who will gain or preserve entitle-
ments and fi shery benefi ts that fl ow from the 
generation of taxable revenue. The role of 
SSFs as open-entry, open-exit social safety 
nets is downplayed.

In general, the focus of fi sheries research 
and management is shifting along the spec-
trum from the conventional view to others 
that consider external disturbance and uncer-
tainty, and wider governance dynamics. 
Researchers often attribute the failures of con-
ventional fi sheries management (target spe-
cies and resource-oriented management) to 
an overemphasis on centralized organization, 
prescriptive design and the search for opti-
mal use of ecosystems. Such management has 
largely ignored differences in the expecta-
tions of stakeholders, the complexity and 
non-linearity of ecosystem dynamics, and the 
linkages between ecological, social, political 
and economic subsystems. Accommodating 
such issues is widely considered to be essen-
tial for effective and legitimate management. 
More recently, researchers have also advo-
cated for perspectives that view SSFs within a 
broader context that includes threats and 
opportunities from outside the classical intra-
sectoral domain of fi sheries management (see 
earlier citations, and Andrew et al., 2007 for 
recent examples). This realization has led 

donors, governments and non-governmental 
organizations (NGOs) to place more empha-
sis on inter-sectoral approaches and on larger-
scale responses, such as macro-economic 
reforms in which the fi shery may be only a 
small part of a broader solution.

No single class of response at any single 
scale of organization or time horizon will offer 
a panacea for the ills facing the management 
and wider governance of SSFs (Ostrom, 2007; 
Ostrom et al., 2007). Effective management 
requires a range of perspectives and the inclu-
sion of different actors in the management 
process, as well as better engagement in wider 
governance within society. A range of per-
spectives may be taken on management 
approaches, implementation frameworks and 
research approaches; all three phases of the proc-
ess are related, but separating them helps 
 clarify a complex problem. We concentrate on 
fi sheries from within the system; we do not 
discuss broader cross-sectoral governance 
issues, though it is important to recognize 
these different dimensions of SSF manage-
ment. The governance of fi sheries, particularly 
within the development agendas of countries, 
is a critical issue and a hot topic for research 
(see, for example, Kooiman et al., 2005, Cash et 
al., 2006; Jentoft, 2007; Mahon et al., 2008).

We begin by describing three primary 
approaches to fi sheries management: 
 ecosystem-based management, rights-based 
management and management for resilience. 
All three are well established in the scientifi c 
literature if not in practice and are, in fact, 
complementary. Rights-based approaches 
may, for example, be used to deliver 
on  ecosystem-based objectives. Resilience 
approaches are much newer innovations that 
remain largely untested, but offer the pros-
pect of integrating many research concepts 
and methods within an overarching manage-
ment approach. We then introduce a range of 
management implementation frameworks 
that can give structure (i.e. set an order in 
which things need to be done) to the research 
and management  process. Implementation 
frameworks are partially independent of the 
principles and objectives underlying manage-
ment and research approaches.

Finally, we outline a range of possible 
research approaches. Both management and 
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research approaches provide the broader con-
text and structure of the fi sheries problem. 
However, the ability of the research commu-
nity to evolve more rapidly than fi sheries law 
and policy means that research approaches 
are leading rather than being subservient to 
management approaches (a case in point is 
resilience approaches to analysing fi sheries, 
which are discussed below). As a result of this 
lag, management’s assessment and advisory 
demands are increasingly out of step with the 
types of analyses considered useful/interest-
ing by researchers (Garcia et al., 2008). Here 
we try to bridge this gap in a way that is 
appropriate for SSF management in least 
developed countries.

Management Approaches

Almost all countries have laws and policies 
that articulate the broad objectives of their 
fi sheries sector. The approach taken to manag-
ing a fi shery will largely be driven by these 
prevailing policies and laws, but will also be 
infl uenced by international conventions, 
 global goals such as the Millennium Develop-
ment Goals, and international and regional 
collaborative agreements. Conventionally, 
most fi sheries seek to maximize production 
over the long term. Most often this refers to 
fi sh catch, but it is sometimes phrased in terms 
of employment or other societal benefi ts. The 
fact that these objectives are increasingly being 
adjusted to accommodate principles of democ-
racy, human rights, decentralization, integra-
tion, empowerment, accountability and 
adaptability, among many others, is causing 
authorities to rethink their goals.

Approaches to management include: 
(i) ecosystem-based approaches, notably the 
ecosystem approach to fi sheries (EAF; FAO, 
2003); (ii) rights-based approaches; (iii) inte-
grated approaches (e.g. integrated conser-
vation and development projects (ICDPs) or 
integrated coastal zone (or catchment) man-
agement); and (iv) participatory or collabora-
tive approaches (see Varjopuro et al., 2008 for 
an overview). It is important to note that these 
approaches are not mutually exclusive, and 
many share the underlying principles neces-
sary for more sustainable, legitimate and 

 holistic management. For instance, integration 
and participation are widely incorporated into 
other perspectives. In the search for practical 
solutions to SSF management problems, how-
ever, it is not suffi cient simply to say that fi sher-
ies management should become more holistic, 
participatory or equitable – we must fi nd more 
effective ways to achieve these things. One 
entry point is to understand the management 
implications and practical potential of alterna-
tive frames of reference. Below we focus on 
three related approaches that appear most 
suited to SSFs in the developing world.

Ecosystem approaches to fi sheries 
management and governance

Ecology has been part of fi sheries research for 
a very long time (see Cushing, 1975 and 
 Welcomme, 1979) as entry points to this early 
 literature). Explicit inclusion of ecological 
objectives in state-based fi sheries manage-
ment is a more recent phenomenon that is 
gaining considerable momentum (Hall, 1999; 
Welcomme, 2001; Degnbol, 2003; Sinclair and 
Valdimarsson, 2003). Christie and co-authors 
(2007) provide a useful summary of the evo-
lution and differences in interpreting these 
management approaches. Some interpreta-
tions of ecosystem-based fi sheries manage-
ment remain within the natural sciences 
tradition, while others seek to balance societal 
and economic objectives within a sectoral 
approach (Murawski, 2000; Browman and 
Stergiou, 2004, 2005; Arkema et al., 2006). 
Principal among these broader interpreta-
tions of an ecosystem approach is the eco-
system approach to fi sheries (EAF), discussed 
more fully below. Broader still is that class of 
‘ecosystem’ approaches that takes a perspec-
tive outside the fi sheries sector and includes 
large marine ecosystems, coastal zones or 
catchments in the system under ‘manage-
ment’ (Grumbine, 1994; Cicin-Sain and 
Knecht, 1998; Sherman and Duda, 1999).

On the global stage, FAO has led the 
drive to reform fi sheries management by 
promoting and mainstreaming the EAF 
(e.g. FAO, 1995, 2003; Sinclair and Valdimars-
son, 2003). The EAF is now incorporated into 
many international conventions, including 
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Agenda 21, the Rio Declaration and the Bio-
diversity Treaty (CBD). While law and policy 
often lag a long way behind conceptual 
advances (Lugten and Andrew, 2008), the 
EAF and the associated Code of Conduct for 
Responsible Fisheries (FAO, 1995), have con-
siderable legal and policy status in many 
jurisdictions and are now enshrined in the 
national laws of many countries. This legiti-
macy is important from a practical perspec-
tive. As a consequence, the EAF provides the 
most appropriate overarching approach to 
SSF management in the developing world. 
As defi ned by FAO (2003, p. 14), the EAF:

… strives to balance diverse societal objec-
tives, by taking account of the knowledge and 
uncertainties about biotic, abiotic and human 
components of ecosystems and their 
interactions and applying an integrated 
approach to fi sheries within ecologically 
meaningful boundaries.

The aspirations included in this defi ni-
tion are unarguable and suffi ciently broad to 
be reinterpreted as advances in research and 
methods demand. Yet, despite the substantial 
normative power of the EAF (and the Code of 
Conduct for Responsible Fisheries), there is 
still much to be done to make it a reality on the 
ground, particularly in developing countries 
(Garcia and Cochrane, 2005; Christie et al., 
2007; De Young et al., 2008; Garcia et al., 2008). 
Interpretation and operationalization of the 
EAF as a practical management approach for 
SSFs in the developing world remains a cen-
tral challenge for improved fi sheries in these 
countries. In this respect, the EAF provides a 
suffi ciently broad policy umbrella within 
which advances in research and management 
can be tested and refi ned. However, although 
the EAF is the most appropriate management 
approach, we suggest that progress is stymied 
by, among other things, the absence of an inte-
grative research tradition that is capable of 
delivering assessment and advice appropriate 
to its holistic ambitions.

Rights-based approaches and co-management

Another class of management approaches, 
the rights-based approaches, is less explicit 
about the objective of sustainability and more 

concerned with the allocation of rights and 
responsibilities. Rights-based approaches to 
fi sheries management have expanded in 
focus from property rights, to access rights, to 
human rights. The creation and exercise of 
legitimate rights offer substantial hope that 
the subsector will achieve sustainable eco-
nomic development, but simple prescrip-
tions for rights-based management are not 
sensible in light of the diversity of perspec-
tives in SSFs. Instead, rights-based fi sheries 
management requires a suite of political, 
legal and policy settings that need to evolve 
in ways appropriate to the diversity of rights 
that are often part of the fi shery’s societal 
objectives.

Property rights issues still dominate fi sh-
eries management. Even within this category 
there is a range of perspectives, from debate 
over private property rights and the roles that 
the market, the state, the judiciary and moni-
toring and evaluation play in defi ning, dis-
tributing and upholding these rights, to 
understanding the conditions conducive 
to managing commonly owned resources 
(including community-based management 
and co-management). Natural resource man-
agement has been heavily infl uenced by 
 economic models of human behaviour and 
Hardin’s (1968) ‘tragedy of the commons’ 
metaphor (Ostrom, 1990; Hilborn et al., 2005). 
In fi sheries, the Gordon–Schaefer model of a 
predictable relationship between cost, effort 
and benefi t has dominated law, policy and 
research in fi sheries. The relationship between 
these attributes is controlled in a number of 
ways, for example, by capping total catches, 
controlling effort and regulating how fi sh are 
caught. Stakeholders continue to debate how 
best to allocate and regulate property regimes 
for fi sheries (see papers collected in Marine
Resource Economics, 2007, 22(2) and Philosophi-
cal Transactions of the Royal Society B, 2005,
360(1453).

In developing countries, the diversity of 
SSFs makes such management strategies 
more diffi cult to implement. As Clay and 
Olson (2008) note, property rights are not the 
only institution that can serve as an organiz-
ing principle for collective action. Work 
on common property rights re-established 
 communities as viable stewards of shared 
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resources (Ostrom, 1990; Berkes, 1995; Ostrom 
et al., 2002), while work in cultural and politi-
cal ecology emphasized the right of commu-
nities and local people to be involved in 
managing themselves and their resources 
(Berkes et al., 2002; Degnbol et al., 2006). Con-
sequently, there has been a proliferation of 
participatory and collaborative management 
forms (e.g. Wilson et al., 2003; Pomeroy and 
Rivera-Guieb, 2006).

The terms ‘co-management’ and ‘commu-
nity-based management’ are interpreted dif-
ferently by many authors and are evolving 
into relatively complex ideas. Collaborative 
management, in its simplest form, refers to 
management processes that include entities (in 
addition to the state) in decision-making, usu-
ally resulting in a partnership between state 
and resource users, but also cooperation with 
other stakeholders and independent organi-
zations (NGOs and research organi zations; 
Pomeroy and Berkes, 1997; Pomeroy and 
 Rivera-Guieb, 2006). However,  co- management 
and its derivatives also aspire to embody a 
number of principles of ‘good’ governance, 
including democracy, transparency, account-
ability and sustainability (Wilson et al., 2003). 
These principles are necessary to ensure that 
 co- management confers the responsibility to 
share power, knowledge and capacity, as well 
as to assign tasks. Research continues to exam-
ine the conditions suitable for effective com-
munal management of resources (e.g. Agrawal, 
2001, 2003), which is proving relatively elu-
sive in practice (Wells and McShane, 2004; 
Plummer and Armitage, 2007). Property rights 
and broader access rights continue to be inte-
gral to how co-management and community-
based management manifest in practice. 
Several issues complicate the practice of 
rights-based management:

 ! Property rights consist of bundles of 
rights, including access (right to enter), 
withdrawal (right to extract), manage-
ment (right to regulate use), exclusion 
(right to deny access) and alienation 
(right to sell, lease or transfer), which can 
infl uence how resources are allocated 
(see Ribot and Peluso, 2003).

 ! Management consists of a variety of func-
tions (policy, service delivery,  research 

and monitoring, institutional design, 
enforce ment, use), stages (planning, 
implementa tion and evaluation), levels 
(instructive to informative) and scales 
(spatial, administrative and institutional) 
at which participation or collaboration can 
occur (see Sen and Raakjær Nielsen, 1996).

 ! The notion of a distinct, equitable and 
consensual ‘community’ is fl awed; thus 
management that requires a defi ned set 
of stakeholders for power-sharing must 
itself defi ne this ‘community’.

 ! Effective and sustainable collaborative 
management is likely to require broader 
political and social transitions (such as 
 decentralization and effective legisla-
tive and judicial institutions) and inte-
grated planning to support it (see Ribot 
et al., 2006).

Most resource management agreements, 
conventions and guidelines, including guide-
lines for putting the EAF into practice (FAO, 
2005), stress the importance of collaborative 
and participatory forms of management. The 
resilience literature also specifi es the need for 
collaborative management to enable and 
 foster adaptive capacity of social-ecological 
systems (e.g. Olsson et al., 2004).

More recently, human rights approaches 
that integrate concerns for access rights, user 
rights, postharvest rights and human rights 
are coming to the fore (SAMUDRA, 2008). 
Broadly, such approaches espouse principles 
found in the Millennium Development Goals 
and the Universal Declaration of Human 
Rights, including well-being, dignity, non-
discrimination and equality, as well as other, 
more common, principles of good gover-
nance such as participation and accountabil-
ity. Awareness of rights and the capacity to 
demand rights and hold states accountable 
are central within this framework. In the fi sh-
eries sector, a move towards human rights 
concerns is evidenced by the mainstreaming 
of health and education in fi sheries research 
and management and by campaigns such as 
the right to food (e.g. FAO, 2009) as a counter-
weight to the marginalization of local com-
munities from resources as a consequence of 
conservation, tourism, development and 
large-scale fi sheries activities.
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Management for resilience

The notion of resilience has risen to promi-
nence in the academic literature on natural 
resource management in the last decade. 
Concepts gathered under the ‘resilience’ 
banner are characterized by a focus on non-
linear change, unpredictability, thresholds, 
adaptive management, transformation, insti-
tutional learning and vulnerability and adap-
tation to external drivers (Carpenter et al., 
2001; Walker et al., 2002, 2004; Folke et al., 
2004; Pikitch et al., 2004; Folke, 2006). As 
complex systems, SSFs exemplify the 
dynamic and unpredictable interdependen-
cies of people and nature. People in SSFs are 
vulnerable to the compounding effects of 
stresses within fi shery systems, as well as to 
ecological and social forces outside their 
domain of infl uence. Building the adaptive 
capacity of ecosystems and of people is, 
therefore, central to realizing the conserva-
tion, social and economic potential of SSFs in 
the developing world.

When integrated within the EAF’s over-
arching legal and policy environment, resil-
ience approaches have the potential 
profoundly to improve SSF management. 
However, while resilience has become a pow-
erful metaphor for sustainability, advances in 
theory have yet to be translated into more 
resilient aquatic ecosystems or better lives for 
poor fi shery-dependent people in developing 
countries (Carpenter et al., 2001, 2005; Walker 
et al., 2010). The real challenge now is to build 
bridges between the rapid advances in 
research and analysis and the real-world 
legal, policy and organizational constraints of 
SSF management, particularly in developing-
country contexts. Poverty and vulnerability, 
dynamic non-equilibrial ecosystems and lim-
ited capacity and data combine to make this 
challenge the most important frontier for SSF 
research. We offer a perspective on the defi ni-
tional issues that may provide a starting point 
for ‘resilience in practice’.

Defi nitions of resilience may be traced to 
Holling’s original (1973, p. 17) defi nition of 
resilience in ecological systems:

Resilience determines the persistence of 
relationships within a system and is a 

measure of the ability of these systems to 
absorb changes of state variables, driving 
variables, and parameters, and still persist.

This defi nition is value-neutral, i.e. it is 
silent about the desirability (or otherwise) of 
the system confi guration, and there are many 
examples of undesirable but persistent eco-
system confi gurations. Problems arise when 
this defi nition is broadened to include people 
as part of the system (Brand and Jax, 2007). 
Defi nitions of resilient social-ecological sys-
tems (SESs) have also been value-neutral (see 
below), but when it comes to people, ‘resi-
lience’ is a good thing and much of the mes-
sage implicit in many defi nitions is that 
resilient SESs are desirable. Building on ear-
lier papers, notably Carpenter et al. (2001), 
Walker et al. (2004, p. 2), provide a widely 
cited defi nition of the resilience of a social-
ecological system:

… the capacity of a system to absorb 
disturbance and reorganize while undergoing 
change so as to still retain essentially the 
same function, structure, identity, and 
feedbacks …

As Brand and Jax (2007) note, simultane-
ous claims on the term challenge both concep-
tual clarity and practical relevance. These 
authors present a useful typology of defi ni-
tions of resilience and conclude that a clear 
descriptive defi nition is useful in ecological 
science but that a more vague usage is appro-
priate to foster trans-disciplinary approaches 
to social-ecological systems (Brand and Jax, 
2007). This conclusion presents problems in 
the search for sustainable SSFs, particularly if 
resilience concepts are to be incorporated into 
policies, laws and regulations. As noted earlier, 
management that defi nes sustainability solely 
in terms of ecology has largely failed in the 
context of the developing world. People are an 
integral part of these ecosystems, and their 
exclusion from analysis and the search for 
practical solutions will not provide a path to 
sustainability. This means that we must fi nd an 
operational form of the term ‘social- ecological 
resilience’ (Carpenter et al., 2005) that is appro-
priate for developing-country contexts (see 
also Vogel et al., 2007). To achieve this goal, we 
must deal with the problem of ‘value’ – who 
decides what a desirable confi guration is, and 
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to whom the benefi ts fl ow (Lebel et al., 2006; 
Nadasdy, 2007).

Given an underlying motivation to 
reduce poverty through improved fi sheries, it 
is possible to provide a generic defi nition that 
is compatible with democratic, participatory 
forms of management. A resilient SSF in the 
developing world may be defi ned as one that 
‘absorbs stress and reorganizes itself follow-
ing disturbance, while still delivering benefi ts 
for poverty reduction’.

Within this overarching defi nition, there 
is room for the management constituency to 
address the political (‘value’) dimensions of 
resilience approaches to management and to 
be specifi c about benefi ciaries. Note that the 
words ‘reorganize itself’ are central to any 
generic defi nition. The capacity of people and 
institutions to learn and adapt, and to self-
organize and reorganize, is critical to build-
ing resilience (Folke et al., 2003; Walker et al., 
2004; Berkes and Seixas, 2005; Kooiman et al., 
2005; Folke, 2006; Mahon et al., 2008 and refer-
ences within). This individual and institu-
tional capacity to organize and to respond 
better to surprises is especially important in 
an adaptive management context (McLain 
and Lee, 1996). Garaway and Arthur (2004) 
refi ne the familiar aphorism ‘learning by 
doing’ to ‘learning as an objective of doing’ to 
emphasize the centrality of the process. Inter-
estingly, the emphasis placed by these and 
other authors on learning and empowering 
participants in a fi shery places the conven-
tional usage of the phrase ‘capacity building’ 
in sharper relief (see MacFadyen and Hunt-
ington, 2004 for discussion and review).

Although capacity building is funda-
mental for making the future less uncertain 
and for reducing the impact of threats as yet 
unknown, at the level of the fi shery many 
issues are clear and present. As part of capac-
ity-building initiatives, practical resilience 
management can be pursued by getting on 
with the business of addressing these threats 
and opportunities. Within the context of a 
fi shery, the focus then shifts to defi ning resil-
ience ‘of what’ and ‘to what’ (Carpenter et al., 
2001). Answers to these questions are matters 
of policy choice and stakeholder negotiations. 
For resilience-based management to be effec-
tive, stakeholders need to be involved in 

identifying and maintaining system attributes 
that make up an SSF’s identity or in trans-
forming a fi shery into a new confi guration 
that will  provide more appropriate ecosystem 
services for social and economic benefi ts 
(Cumming et al., 2005).

First, it is necessary to defi ne the bounda-
ries of the fi shery system; this provides its 
identity, which has consequences for govern-
ance, the legitimacy of management institu-
tions, the resource harvested, the nature of 
assessments and the appropriateness of man-
agement responses. Critically, it also makes 
the focal scale for management explicit 
(Walker et al., 2004). The fi shery will be infl u-
enced by processes working at both smaller 
and larger scales, but recognizing the primary 
scale of focus is a necessary step.

The resilience of an SSF may be threat-
ened by the effects of stressors from within 
the fi shery itself, such as fi shing or debt accu-
mulation among fi shers, or by discrete distur-
bances such as storms or dam construction 
(WCD, 2000; Walker et al., 2002; Béné et al., 
2007). Adapting the description of Walker 
and co-authors (2002) of the generic objec-
tives of resilience management, we can argue 
that management for a resilient SSF in the 
developing world should prevent the fi shery 
from failing to deliver benefi ts by nurturing 
and pre serving ecological, social and institu-
tional attributes that enable it to endure, 
renew and reorganize itself.

In this defi nition, ‘benefi ts’ refer to the 
ecosystem goods and services derived from 
the fi shery. This statement of the manage-
ment objective, when paired with a defi nition 
of the particular fi shery being considered, 
would seem to provide a useful interpreta-
tion of the EAF objective and, therefore, a 
bridge to reconcile two largely parallel 
streams of thinking in fi sheries. What is miss-
ing is a portfolio of case studies that are based 
on learning from deliberate attempts to 
implement resilience-based management. 
There are four related and practical reasons 
for this gap. First, resilience theory is still 
evolving and, in the view of many, not yet 
‘investment-ready’. There are few resilience 
‘products’ available for people responsible 
for managing fi sheries to use. Second, testing 
resilience-based sustainability in SSFs in 
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developing countries using scales and time-
frames appropriate to ecosystems and socie-
ties requires large changes in institutions and 
in the expectations of some of the poorest, 
most marginalized people in the world. These 
challenges not only present important ethical 
dilemmas, but also reduce the probability that 
failures will be adequately reported and les-
sons incorporated into other initiatives. Third, 
the time scale for building a portfolio of case 
histories from which to learn is a decadal one. 
Finally, managers and other decision-makers 
operate within the statutes and policies of 
governments. Fisheries law and policy of 
most developing countries frame ‘sustainable 
exploitation’ of fi sheries as maximum sus-
tainable yield (MSY), and government minis-
ters and their agencies are unlikely to step 
beyond their statutory obligations to test 
emerging theory. In the short term, manage-
ment experiments of resilience theory will 
have to use defi nitions of resilience and objec-
tives that are reinterpretations of prevailing 
law and policy rather than radical departures 
from existing legal frameworks.

To reiterate, ecosystem-based manage-
ment, rights-based approaches and resilience 
perspectives are compatible with each other. 
For instance, management for resilience, 
within a broad EAF framework, could apply 
rights-based strategies, including adaptive 
co-management. Clearly, there are different 
emphases which suggest that these different 
approaches, or combinations of them, may be 
more or less successful in different types of 
fi sheries. A resilience approach seems highly 
suitable to an ‘inside looking out’ perspective, 
but human rights approaches may be more 
pertinent to a perspective that sees SSF as a 
broader governance issue. How these man-
agement approaches shape practical manage-
ment is the responsibility of the management 
constituency. Implementation frameworks 
provide a link between these conceptual 
 concerns and choices, and actual practice.

Implementation Frameworks

Beneath the conceptual approach to managing 
a fi shery, the framework used to implement 

management provides another level of organ-
ization. In particular, it describes relation-
ships among elements of the research and 
management problem and suggests an order 
for doing things. Fisheries implementation 
frameworks may include many elements 
that, though overlapping, are distinct phases 
in the process. Common elements include, for 
example, scoping, assessment, (adaptive) 
management, monitoring and evaluation. In 
a strict sense, an implementation framework 
is independent of management objectives, 
but in practice both the management 
approach and the implementation framework 
contribute concepts and ways of thinking that 
guide the choices that are made.

Two recent implementation frameworks, 
both derived from FAO’s (1995) generalized 
fi shery management cycle but with different 
areas of emphasis, provide a bridge between 
the EAF’s concepts and aspirations and its 
implementation in developing-world SSFs. 
These are presented below alongside a third 
implementation framework (Andrew et al., 
2007) designed for the diagnosis and manage-
ment of SSFs in developing-country contexts. 
Together these frameworks can guide the 
diagnosis and management process from the 
perspective of any chosen management 
approach, as informed by international and 
national policy and legislation characterizing 
a particular fi shery.

In 1995, FAO introduced a general 
 Fishery Policy and Management Cycle with 
nested levels of activity that scale down from 
inter national laws and policies, to national 
governance issues, to operational manage-
ment of a fi shery. Each level is connected to 
those above by a series of feedback loops that 
allow fi ner-scale and faster-moving processes 
to be incorporated within the larger and 
slower levels above. More recently, FAO 
has promoted a Management Planning and 
Implementation Cycle (FAO, 2003) for 
 implementing the EAF, which unpacks the 
management and implementation compo-
nents of the original framework. The imple-
mentation cycle recognizes a series of steps in 
the management process, beginning with a 
scoping phase and running through the 
 conventional steps of setting objectives, 
 making rules, implementing management 



24 N.L. Andrew and L. Evans

and monitoring and assessing  outcomes 
(Fig. 2.1).

The Management Planning and Imple-
mentation Cycle (FAO, 2003) emphasizes 
assessment and advice, and the feedback 
loops of management and planning. The 
basic elements of the framework and their 
ordering are common to all fi sheries, but their 
emphasis will clearly vary. The framework 
does not address the political and social proc-
ess of deciding who is ‘in the fi shery’ and 
how benefi ts are allocated, but the cycle does 
make clear the need to consult with stake-
holders at all phases of the cycle. In some 
 fi sheries, managers and stakeholders are 
 easily identifi ed. In many other cases, they 
are not, which may lead to less powerful 
actors being marginalized and more power-
ful ones wrongly assumed to be central. By 
extension, access rights and management 
objectives are frequently unknown or con-
tested,  particularly in developing-country 
SSFs.

Garcia et al. (2008) adapt the research 
 elements of the EAF implementation cycle to 

the particular circumstances of SSFs in the 
developing world (Fig. 2.2). The resulting 
integrated assessment and advisory frame-
work, again, explicitly restricts itself to the 
assessment and advisory parts of the cycle. 
This framework advances previous versions 
in that, in addition to the three classical 
dimensions of fi sheries (ecological, social and 
economic), the authors highlight processes 
outside the domain of the fi shery that need to 
be considered (see also Andrew et al., 2007). 
However, the framework does not cover 
management issues and so is silent on how 
management is done, what the management 
objectives are, what access rights are and who 
enjoys them.

The Integrated Assessment and Advi-
sory Framework is complete in the sense that 
it contains all the elements of earlier FAO 
frameworks but is also idealized. The authors 
make clear that investment in assessment and 
management must, in practice, be propor-
tionate to the value of the fi shery and appro-
priate to its complexity (see also Mahon et al., 
2008). The capacity of SSFs in developing 
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countries to conduct assessments and to 
 monitor and evaluate outcomes will often 
be severely limited. As a result, it is unlikely 
that many SSFs, especially in the least devel-
oped countries, will have the resources to 
fully implement an integrated assessment 
process. An important part of the scoping 
exercise for any fi shery will be to ensure that 
the assessment and management process is 
commensurate with the ecological, social and 
economic attributes of the fi shery (Mahon 
et al., 2008).

Andrew and colleagues (2007) proposed 
an implementation framework that specifi -
cally addresses the challenges presented 
by SSFs in the least developed countries 
(Fig. 2.3). They were motivated by the need to 
have a fl exible framework that provides the 
minimum set of elements in the research and 
management cycle. It places greater emphasis 
on: (i) the broader non-sectoral drivers of 

fi sheries management performance and the 
opportunities and threats they present to 
 people’s livelihoods (the ‘inside looking out’ 
perspective); and (ii) the institutions that 
 govern fi sheries, particularly the nature and 
legitimacy of use rights as a central and 
 identifi ably separate precursor to effective 
management. Underpinning this framework 
is the issue of defi ning the fi shery and, there-
fore, making a judgment about what is within 
the fi shery (and directly under the infl uence 
of an agreed set of actors) and what is exter-
nal to it.  Management should seek to make 
the fi shery less vulnerable to those external 
drivers.

This framework attempts to integrate 
assessment and advice into the management 
implementation cycle of the fi shery. In some 
respects, it is less prescriptive than EAF 
implementation or the integrated assessment 
and advisory frameworks described above, in 
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that it places more emphasis on achieving 
clarity and building legitimacy of the man-
agement process and less on gathering and 
interpreting data. Following others (e.g. 
 Walters and  Hilborn, 1978; Charles, 2001; 
Arthur and  Garaway, 2004; Armitage et al., 
2009), Andrew and co-authors (2007) advo-
cate an adaptive management process as the 
most promising way to learn about the 
responses of the fi shery system to drivers of 
change.

Research Approaches

There are many different research perspec-
tives that can be used for the diagnosis and 
advisory portions of the management pro-
cess. The overarching management approach 
and the research traditions and capacities of 
the researchers involved will infl uence which 
research perspectives are appropriate and 
viable. Conventionally, research has been 
designed to serve the management approach 
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of the day and, therefore, to estimate maxi-
mum sustainable yield from target species 
and monitor the effectiveness of management 
interventions (see Hilborn and Walters, 1992 
as the classic text and as an entry point to this 
literature). In recent years, as limitations in 
the target resource-oriented management 
(TROM) approach (an ‘inside looking in’ per-
spective) have become ever more apparent 
(see earlier references) and approaches such 
as the EAF have been promoted, other 
research approaches have come to promi-
nence as researchers seek to provide policy 
makers and managers with more ‘holistic’ 
advice on the sustainability of fi sheries. Some 
of these research approaches – for example, 
the sustainable livelihoods approach – have 
been adopted by large development and 
management organizations, such as the FAO 
or the World Bank, while others remain 
within the domain of research.

The choice of research approach has pro-
found implications for the way the fi shery is 
viewed, the questions asked and the methods 
or tools employed. Like management appro-
aches, research approaches have different 
emphases. Some focus primarily on ecologi-
cal components, while others are founded on 

rights and entitlements principles or are con-
cerned with institutions and broader gover-
nance issues (Table 2.1). A variety of research 
analysis tools and data collection techniques 
can be used to undertake research guided by 
any one of these approaches. In fact, many 
research analysis tools and techniques are 
common across research frameworks. This 
paper focuses on overarching management 
choices and so does not delve into data collec-
tion techniques, although many of these are 
explained in the links in Table 2.1.

Ecosystem-based management perspec-
tives, including the EAF, have implications for 
research. Broadly, these perspectives reiterate 
a multidimensional focus on ecosystems, peo-
ple and livelihoods, and governance and insti-
tutions. Many applications of an EAF-based 
perspective continue to prioritize ecological 
domains over social or institutional ones.

Also originating from the natural  sciences 
is the resilience approach. Analyses of fi shery 
systems viewed through a resilience lens 
are emerging (e.g. Berkes and Seixas, 2005; 
 Gelcich et al., 2006; Marschke and  Berkes, 2006; 
 McClanahan et al., 2008) and offer important 
insights into the dynamics of fi shery systems on 
a local scale. Some authors focus primarily on 

Table 2.1. Web-based reference material on different research approaches. The links refer to 
background guidelines and toolkits depending on how established the research frameworks are and 
whether they cross the research–implementation divide. URLs accessed 3 February 2010.

Research approaches Further reference materials

Ecosystem-based
approaches

FAO (2003): http://www.fao.org/docrep/005/Y4470E/y4470e00.htm 
Resilience Alliance (2007): http://www.resalliance.org and 

http://www.resalliance.org/3871.php
Rights-based and 

entitlements
approaches

DFID (undated): http://www.chronicpoverty.org/toolbox/toolboxcontents.php
Eldis (undated): http://www.eldis.org/go/topics/dossiers/livelihoods-connect 
NZAID (2007): http://nzaidtools.nzaid.govt.nz/sustainable-livelihoods-approach 
NZAID (undated): http://nzaidtools.nzaid.govt.nz/tools/analytical-tools
University of Bath (2002–2007): http://www.bath.ac.uk/econ-dev/wellbeing/

research/research.htm
Wealth-based 

approaches
World Bank (2004): http://siteresources.worldbank.org/INTPOVERTY/

Resources/335642-1098192957114/op1_pa_guidance.pdf
Institutional assessments 

and governance 
approaches

Bavinck et al. (2005): http://www.fi shgovnet.org/downloads/documents/
bavinck_interactive.pdf

Indiana University (undated, a): http://www.indiana.edu/~workshop/ 
Indiana University (undated, b): http://dlc.dlib.indiana.edu/dlc/ 
The Fisheries Governance Network (undated): http://www.fi shgovnet.org/

http://www.fao.org/docrep/005/Y4470E/y4470e00.htm
http://www.resalliance.org
http://www.resalliance.org/3871.php
http://www.chronicpoverty.org/toolbox/toolboxcontents.php
http://www.eldis.org/go/topics/dossiers/livelihoods-connect
http://nzaidtools.nzaid.govt.nz/sustainable-livelihoods-approach
http://nzaidtools.nzaid.govt.nz/tools/analytical-tools
http://www.bath.ac.uk/econ-dev/wellbeing/research/research.htm
http://www.bath.ac.uk/econ-dev/wellbeing/research/research.htm
http://siteresources.worldbank.org/INTPOVERTY/Resources/335642-1098192957114/op1_pa_guidance.pdf
http://siteresources.worldbank.org/INTPOVERTY/Resources/335642-1098192957114/op1_pa_guidance.pdf
http://www.fishgovnet.org/downloads/documents/bavinck_interactive.pdf
http://www.fishgovnet.org/downloads/documents/bavinck_interactive.pdf
http://www.indiana.edu/~workshop/
http://dlc.dlib.indiana.edu/dlc/
http://www.fishgovnet.org/
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the ecological aspects of resilience management 
problems, while others address resource use 
within social-ecological systems and look at 
both ecological processes and adaptive capac-
ity. For example, Berkes and Seixas (2005) cate-
gorize factors that build social-ecological 
resilience in lagoon systems into four clusters: 
(i) learning to live with change and uncertainty; 
(ii) nurturing diversity for reorganization and 
renewal; (iii) combining different kinds of 
knowledge; and (iv) creating opportunities for 
self-organization. However, they fi nd that only 
certain ‘resilience surrogates’ are shared among 
different lagoonal case studies.

Earlier, we suggested that a generic man-
agement objective for SSFs in the developing 
world might be to ‘prevent the fi shery from 
failing to deliver benefi ts by nurturing and 
preserving ecological, social and institutional 
attributes that enable it to renew and reorga-
nize itself’. Under this defi nition, research 
needs to: (i) identify internal and external 
pressures and drivers that threaten the deliv-
ery of benefi ts; (ii) identify ecological, social 
and institutional attributes that are critical to 
the delivery of benefi ts; and (iii) identify 
opportunities and conditions for learning 
and self-organization. Furthermore, once 
management objectives have been agreed 
and  management implemented, research 
must monitor and evaluate the effi cacy of 
management.

The Resilience Alliance (2007) has pub-
lished beta versions of generic workbooks for 
assessment and management of resilience, 
but a ‘how-to’ manual for resilience analysis 
for SSFs has yet to be written. The workbooks 
suggest questions organized around the 
core issues that underlie resilience thinking, 
such as:

 ! Defi ning and understanding the system 
by considering past, present and future 
states. Subsets of this broad issue include 
questions such as resilience ‘of what’ and 
‘to what’, and who the people involved 
are, as well as institutional constraints 
and management opportunities.

 ! Developing conceptual models of cur-
rent and alternative states of the sys-
tem, including defi nition of the system 
under management (the focal scale), and 

possibly even developing alternative 
future scenarios to guide management 
decisions. A particularly challenging 
subset of questions focuses on recogniz-
ing thresholds of change.

 ! Developing preliminary management 
 responses to maintain desirable system 
confi gurations or to transform undesir-
able ones.

It is unlikely that the full set of analyses 
canvassed in the Resilience Alliance work-
books will be possible for most SSFs in least 
developed countries. As a consequence, the 
adaptive management phase of the manage-
ment cycles assumes even greater impor-
tance, given that learning is much more likely 
to come from managing and evaluating. We 
also note that, as with the FAO management 
cycle described above, the workbooks do not 
emphasize who the participants, managers 
and stakeholders are, and which institutions 
confer legitimacy. These questions are central 
for SSFs in the developing world, where the 
identity of these people and organizations is 
often contested.

From another angle, the ‘capacities, capa-
bilities and entitlements’ research approaches 
(Bebbington, 1999) prioritize  people-centred, 
rather than resource- or  economics-based, 
perspectives for both social development and 
natural resource management. They also 
emphasize human agency (as capacity) in 
contrast to broader structural constraints. 
These approaches have raised awareness of 
the multiple dimensions of poverty that exist, 
beyond the lack of access to fi nancial capital. 
Examples include the sustainable livelihoods 
approach (SLA), vulnerability assessments 
and well-being approaches (see Table 2.1). 
The SLA aims to understand the role and 
diversity of individual and household liveli-
hoods in the context of factors that make them 
vulnerable. For example, Allison and Ellis 
(2001) used an SLA to understand the strate-
gies of fi sherfolk facing resource fl uctuations. 
They showed that use rights can restrict the 
fl exibility of fi shers to migrate and to move in 
and out of the fi shery in response to variabil-
ity; thus, contrary to popular assumptions, 
use rights can undermine both livelihood 
strategies and ecological sustainability.
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One strength of the SLA lies in the 
micro-level analysis of the dimensions of 
poverty, which is highly pertinent for SSFs 
in developing-country contexts. However, 
in some SSFs, it may be more relevant to 
examine the meso- and macro-level aspects 
of poverty; in such cases, vulnerability and 
poverty assessments provide a broader 
research focus. Such approaches have some-
times served as useful frameworks for 
implementation as well as for thinking 
about a problem. For example, the SLA’s 
emphasis on the many cross-sectoral dimen-
sions of poverty and vulnerability has made 
it useful in designing poverty- reduction 
projects (e.g. Ellis, 2000; Allison and Ellis, 
2001;  Allison and Horemans, 2006).

Another subset of research approaches 
within the development and environmental 
sciences focuses more on the institutional 
conditions needed for successful manage-
ment and wider governance. While entitle-
ments and rights-based approaches are 
primarily concerned with poverty reduction 
and social justice, institutional frameworks 
aim to develop a theory of effective collective 
action. Institutional approaches highlight a 
diverse set of multidisciplinary variables that 
go beyond institutions per se to consider a 
range of contextual factors. Examples of 
 institutional assessment frameworks include 
the institutional analysis and development 
(IAD) framework, that for analysing social- 
ecological systems (Ostrom, 2007) and the 
interactive governance approach, which was 
developed specifi cally for fi sheries (Bavinck 
et al., 2005; Kooiman et al., 2005). These frame-
works have been used to address a variety of 
research questions in natural resource man-
agement and are appropriate for understand-
ing context, the subtle conditions necessary 
for cooperation and collaboration between 
stakeholders, and the potential of different 
institutions successfully to coordinate man-
agement and resource use.

Conclusions

The gap between policy, legislation and the 
practical aspects of fi sheries management, 

and academic research, is a persistent barrier 
to integration and progress in SSF manage-
ment and governance. In one respect, the sim-
plicity and apparent explanatory power of 
conventional models and metrics (e.g. MSY) 
mean they are fi rmly engrained in manage-
ment practice. On the other hand, the relative 
lack of investment in operationalizing new 
concepts has resulted in a divergence between 
fi sheries practice and science.

In an attempt to help bridge this gap, 
we have focused on themes of ecosystem, 
rights and resilience to show some consis-
tency between overarching management 
approaches and the research perspectives 
available for the assessment and advisory 
process. Each of these approaches provides 
signifi cant and unique contributions to fi sh-
eries management. More importantly, these 
approaches and frameworks can work 
together. We argue that the EAF provides the 
most appropriate overarching approach to 
management, because it is established in 
national and international law and policy. 
Within the EAF’s broad objective, a resilience 
perspective and associated concepts of adap-
tive management and institutional learning 
can provide a way of moving beyond 
 management forms that are based on control 
and optimization. As an ideal, a democratic 
and participatory form of management can 
also address the political issues of what is 
desirable in terms of system confi guration, 
what are the (internal and external) threats 
and opportunities for SSFs, and who benefi ts 
from a particular system regime. Integrating 
appropriate rights-based approaches as prin-
ciples (e.g. equality and accountability) and 
practical management strategies (e.g. prop-
erty rights and co-management) can add to a 
comprehensive management and research 
approach to SSFs. In particular, rights-based 
perspectives can help balance the ecological 
– and potentially conservation-oriented – bias 
of ecosystem-based and resilience approaches. 
This is crucial for SSFs in developing-country 
contexts. The conceptualization of resilience 
outlined in this paper is consistent with 
human rights-based thinking.

Second, alternative management and 
research approaches, and the multiple princi-
ples that underpin them, are often considered 
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somewhat restrictive in developing-country 
contexts. In particular, managing for resil-
ience through adaptive management, moni-
toring and learning processes is seen as 
capacity- and resource-intense. We think this 
is a misconception. The EAF, resilience and 
rights-based management and research 
approaches are all underpinned by principles 
of participation, appreciation for multiple 
perspectives and knowledge, and collabo-
rative learning and decision-making. These 
approaches are expected to enable more fl ex-
ible management processes, in contrast to 
control by external experts, and investment in 
management can be scaled to be appropriate 
to the fi shery.

The greatest impediment to progress has 
probably been the fact that, within the con-
ventional fi sheries research tradition, there 
has been little capacity to integrate across the 
many dimensions (ecological, social and eco-
nomic) of a fi shery system (Charles, 2001; 
Garcia and Charles, 2007). Furthermore, its 
intra-sectoral focus has meant that external 
threats and opportunities have not been well 
addressed in assessment and policy advice. A 
result of this has been that management has 
performed poorly in SSFs in the world’s least 
developed countries. Innovation in research 
occurs much faster than innovation in man-
agement. Combining the broad management 
approach of the EAF and the innovation in 

the resilience approach to analysing fi shery 
systems presents an important opportunity in 
fi sheries management in the developing 
world. If management is able to prevent the 
fi shery from failing to deliver benefi ts that 
reduce poverty by nurturing and preserving 
ecological, social and institutional attributes 
that enable it to renew and reorganize itself, 
then these approaches to SSF are more likely 
to succeed than conventional approaches. 
Nevertheless, there remains considerable 
work to be done to crystallize appealing the-
ory into well-grounded and tested approaches 
and frameworks for analysis and policy 
advice. Building such a portfolio of practice 
in alternative SSF management is the princi-
pal challenge to reconciling EAF, resilience 
and rights-based SSF approaches.
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3 Diagnosis and the Management 
Constituency of Small-scale Fisheries

Louisa Evans and Neil L. Andrew

Introduction

Small-scale fi sheries (SSF) provide essential 
services to more than 180 million people liv-
ing in developing country contexts charac-
terized by poverty and food insecurity 
(Delgado et al., 2003; FAO, 2004a, 2008; Pauly, 
2006; Béné et al., 2007; Zeller et al., 2007). 
 Management is widely regarded to have 
failed to deliver fi sheries that contribute fully 
to economic and social development (FAO, 
2003a, 2004a; Cochrane and Doulman, 2005). 
Small-scale fi sheries present particular chal-
lenges for management in that they are 
diverse, in terms of participants, resources 
and ecosystem services, gears and contexts, 
and complex in their connectivity to other 
livelihoods, other ecological systems and 
across multiple scales (Berkes et al., 2001; 
Berkes, 2003). Small-scale fi sheries are also 
vulnerable to drivers of change external to 
the fi shery domain, but these factors have 
often been neglected in classical fi sheries 
management (Andrew et al., 2007). Innova-
tions in management that include wider 
system dynamics and enhance the ability 
to better cope with and adapt to both external 
drivers of change and internal sources of 
uncertainty are needed to facilitate a broader 
management focus.

Small-scale fi sheries are diverse and 
not easily categorized. The constraints and 

opportunities they face demand a focus on 
getting the basics of management right, rather 
than on seeking to optimize benefi ts, as 
 traditionally and narrowly defi ned in terms of 
yield. Widely recognized constraints include 
a lack of research and management capacity 
in government agencies, political marginaliza-
tion of fi shery participants, lack of quantita-
tive data on trends in fi sh stocks and 
vulnerability to factors outside the  fi shery 
(Allison and Ellis, 2001; Charles, 2001; Wilson 
et al., 2003; Pomeroy and Rivera Guieb, 2006). 
Opportunities arise from the dynamic eco-
logical and social environment of these fi sher-
ies, such as the capacity of the fi shery system 
(including the people integral to it) to self-
organize and adapt, and to change harvest 
patterns to suit fl uctuating resources. Blue-
print solutions or panaceas are inappropriate 
for the fi sheries management problem and, 
instead, diagnostic approaches that seek to 
contextualize fi sheries and seek appropriate 
entry points are proposed (Andrew et al.,
2007; Ostrom et al., 2007; McClanahan et al.,
2008b; Berkes, 2009). In this chapter we 
explore elements of one such framework, 
the Participatory Diagnosis and Adaptive 
 Management (PDAM) framework (Andrew 
et al., 2007; Fig. 3.1), which provides a fl exible 
basis for implementation.

There is little in the PDAM framework 
that is, of itself, novel (see Walters and 
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 Hilborn, 1978; Allison and Ellis, 2001; Berkes 
et al., 2001; Charles, 2001; Garaway and 
Arthur, 2004 among others for antecedent 
work). However, the framework emphasizes 
different aspects of the fi sheries manage-
ment problem. First, it emphasizes the fac-
tors  arising from outside the fi shery domain 
that may offer opportunities and act as con-
straints on the fi shery system itself, so driving 
fi shery change and infl uencing management 
performance and the livelihoods and well-
being of fi shery stakeholders. Second, the 
framework emphasizes the institutions that 
govern fi sheries and, particularly, the nature 
and legitimacy of access rights as a central 

and distinct precursor to effective manage-
ment. Third, it focuses on the potential of 
adaptive management as the primary vehicle 
for addressing uncertainty and sustainability.

The PDAM lays out four distinct oppor-
tunities for learning and acquiring the right 
information for better management, which 
include: (i) scoping threats and opportunities 
for management (diagnosis); (ii) clarifying 
the management constituency (fi shery benefi -
ciaries and wider stakeholders) and how the 
constituents wish to  manage their fi shery; 
(iii) developing management indicators to 
enable refl ection and learning for adaptive 
management, phase i; and (iv) monitoring and 
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Fig. 3.1. A general framework for diagnosis and management of small-scale fi sheries in the developing 
world. Learning phases i to iii are discussed in this chapter (adapted from Andrew et al., 2007).
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evaluation (adaptive  management, phase ii). 
Although these opportunities for learning 
are laid out as sequential and progressive 
steps, the overall diagnosis and management 
process should be iterative and fl exible, not 
linear. How effective this is will depend 
largely on the capacities and will of the fi shery 
participants involved in the process.

Here, we focus on the diagnosis and 
management constituency phases of the 
PDAM framework (learning phases i and ii). 
In the sections below, we briefl y discuss 
issues and questions, and the tools that 
might be used to address these. We do not 
discuss management itself in this chapter, 
except briefl y to link objectives with the 
indicators that can be used in adaptive man-
agement phases to refl ect upon perfor-
mance. Our  discussion, particularly with 
respect to the diagnosis or scoping phases, 
draws on the comprehensive overview of 
integrated assessment and advice provided 
in Garcia et al. (2008).

Assessment in Small-scale Fisheries

Before we break down the diagnosis and 
management constituency phases of the 
PDAM framework, it is worth taking a step 
back to consider the implications of assess-
ment processes for SSF in developing coun-
tries. Traditional fi sheries science and 
sophisticated management measures that 
require extensive monitoring and enforce-
ment are unsuitable in developing-country 
contexts that are generally characterized by 
data scarcity and relatively low capacity for 
intensive management (Johannes, 1998; 
 Berkes et al., 2001; McClanahan et al., 2008b). 
Investment in diagnosis processes needs to be 
commensurate with the value of the fi shery 
(Garcia et al., 2008).

The value of many small-scale fi sheries, 
particularly those defi ned by small stocks 
and/or resources of low economic value, will 
not support large investments in assessment 
and management intervention. However, 
evaluating the value of a fi shery to determine 
how much investment is warranted is compli-
cated. The values of SSF are multidimensional 

and do not necessarily manifest as only or 
 primarily economic value. These values then 
benefi t different stakeholders to different 
degrees, infl uencing who is willing and able to 
participate in fi shery assessment. Finally, the 
value of a fi shery may not be fully realized in 
contexts where fi sheries management is failing 
and the provision of ecosystem services is 
undermined. At the same time, while the 
potential value of the fi shery may be high, 
capacity for diagnosis and management may 
be limited by the costs of mitigating current 
threats to the fi shery and of reversing existing 
degradation, or by the funds available for 
investment.

At the very least, diagnosis and manage-
ment of SSF in developing countries requires 
adaptive and collaborative forms of man-
agement whereby multiple stakeholders are 
involved in learning and action. Such manage-
ment can benefi t from assessment processes 
founded on multiple sources of knowledge 
and relatively cheap and accessible data and 
information.

Rapid and/or participatory assessment 
techniques, or Participatory Rural Appraisal 
(PRAs), are research tools specifi cally 
designed to elucidate the perspectives, knowl-
edge and values of local peoples affected 
by management decisions. Rapid assessments 
use intensive team interaction in situ for data 
collection and interpretation to gain a pre-
liminary understanding of the  context, from 
the stakeholders’ perspective. Participatory 
methods aim to legitimize and increase the 
relevance of assessments and subsequent 
management. There are many approaches to 
PRA, but all are founded on key principles: 
understanding multiple perspectives, encour-
aging group learning  processes and enabling 
self- mobilization and context-specifi c change 
(Pretty et al., 1995; Campbell and Salagrama, 
2001). Methods designed specifi cally for 
 participatory research include, among many 
others, transect walks, seasonal calendars, 
mapping (e.g. ecological processes) and rank-
ing (e.g. wealth) exercises (Pretty et al., 1995; 
Chambers, 1997, 2002).

Participatory techniques are well suited 
to assessment of SSF, for example to answer 
questions of how fi sheries stakeholders 
behave and why, what system change looks 
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like and what is thought to drive it. This is 
important in fi sheries contexts characterized 
by poor availability of formal data and 
 information. Pido et al. (1996, 1997) provide 
early examples of how rapid participatory 
assessments can be used in SSF. Participatory 
techniques have typically been applied in 
understanding the social and socio-economic 
dimensions of resource use systems, but can 
be used to gain local knowledge of fi sh and 
ecosystem trends, as well as to support local 
collection of both ecological and catch data. 
The costs of participation in collating such 

information are less than those incurred in 
understanding these processes  independently 
of the extraction process (McClanahan et al.,
2008a). Participatory techniques are suitable 
for clarifying and ranking issues from all the 
different domains of a fi shery (human, eco-
logical, institutional, external drivers), and a 
wide range of tools and methods are avail-
able (Table 3.1).

While PRA is an improvement over more 
top-down, expert-driven approaches, the con-
straints on true participation have been well 
documented (e.g. Cooke and Kothari, 2001). 

Table 3.1. Web-based reference material on different analysis techniques. All websites accessed 
2 February 2010.

Analysis technique Reference material

Rapid assessment FAO (1997)
 http://www.fao.org/docrep/W3241E/w3241e09.htm#rra%20defi nition
FAO (1999a)
 http://www.fao.org/DOCREP/005/X4175E/X4175E00.HTM
University of British Columbia (undated)
 http://www.fi sheries.ubc.ca/archive/projects/rapfi sh.php
World Agroforestry Center (undated)
 www.worldagroforestry.org/SEA/Publications/fi les/book/BK0010-04.pdf
WorldFish Center (2005)
 http://www.nrsp.org.uk/database/documents/2372.pdf

Participatory assessment Eldis (undated)
 http://www.eldis.org/go/topics/resource-guides/manuals-and-toolkits/
 participation-manuals
FAO (1996)
 http://www.fao.org/docrep/006/W2352E/W2352E00.HTM
FAO (1999b)
 http://www.fao.org/participation/
 http://www.fao.org/participation/tools/PRA.html
FAO (2001)
 http://www.fao.org/docrep/007/y1127e/y1127e00.htm
International Institute for Environment and Development (undated, a)
 http://www.planotes.org/index.html
OneFish (undated)
 http://www.onefi sh.org/global/index.jsp
Social Analysis Systems (undated)
 http://www.sas2.net/
World Bank (2005)
 http://go.worldbank.org/L84QLQN2V0 

Other socio-economic tools FAO (2004b)
 http://www.fao.org/docrep/006/y5055e/y5055e00.htm
Global Coral Reef Monitoring Network (undated)
 http://www.gcrmn.org/publications.aspx
Overseas Development Institute (undated)
 http://www.odi.org.uk/Rapid/Tools/Toolkits/

http://www.fao.org/docrep/W3241E/w3241e09.htm#rra%20definition
http://www.fao.org/DOCREP/005/X4175E/X4175E00.HTM
http://www.fisheries.ubc.ca/archive/projects/rapfish.php
www.worldagroforestry.org/SEA/Publications/files/book/BK0010-04.pdf
http://www.nrsp.org.uk/database/documents/2372.pdf
http://www.eldis.org/go/topics/resource-guides/manuals-and-toolkits/participation-manuals
http://www.eldis.org/go/topics/resource-guides/manuals-and-toolkits/participation-manuals
http://www.fao.org/docrep/006/W2352E/W2352E00.HTM
http://www.fao.org/docrep/007/y1127e/y1127e00.htm
http://www.planotes.org/index.html
http://www.onefish.org/global/index.jsp
http://www.sas2.net/
http://go.worldbank.org/L84QLQN2V0
http://www.fao.org/docrep/006/y5055e/y5055e00.htm
http://www.gcrmn.org/publications.aspx
http://www.odi.org.uk/Rapid/Tools/Toolkits/
http://www.fao.org/participation/
http://www.fao.org/participation/tools/PRA.html
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How participatory approaches are used and 
combined with other sources of knowledge is 
important. A broad view that accounts for the 
multiple scales of ecological and social inter-
action needs to draw on perspectives from a 
number of resource-user groups to build up a 
balanced view of SSF dynamics, as well as on 
other research techniques and knowledge 
systems. A  comprehensive diagnostic process 
should integrate different knowledge systems 
(research-based, local and state knowledge) 
and knowledge of different dimensions of the 
fi shery (ecological, social and institutional) at 
different scales.

Diagnosis

We see the key tasks within this learning 
phase as: (i) defi ning the domain of the 
 fi shery; (ii) understanding the historical and 
current context of the fi shery; and (iii) project-
ing the future direction of the fi shery. This 
 latter task merges the diagnosis into the 
 management constituency phase and ties in 
closely with understanding how adaptive 
fi sheries management will be enabled and 
who should be involved. Most management 
implementation frameworks include a phase 
for scoping, assessment or diagnosis, but 
 differ in the extent to which this initial phase 
is reliant on data and expertise.

What is ‘the fi shery’?

To understand the ‘system’ under manage-
ment, to clarify and prioritize issues both 
within and outside the fi shery domain, and to 
develop a constituency and set of rights and 
institutions that ‘fi t’ the fi shery (sensu Young, 
2002), we need to be clear on a fi shery’s 
 identity. Identity refers to a system’s structure, 
function and feedbacks (Walker et al., 2006). 
Management should seek to enhance the 
 ecological, human and institutional attributes 
that enable a fi shery to absorb stress and 
 reorganize following disturbance in order to 
retain its essential identity. How we defi ne a 
fi shery’s identity is, therefore, important 
from both a technical and political point 

of view. For example, it can infl uence the 
effectiveness of management in terms of the 
fi t between the ecosystem, the institutions 
developed to manage it and the indicators 
designed to monitor it. If a fi shery’s identity 
is poorly defi ned or evolves without conse-
quent changes in institutions, power relations 
and indicators, then management is more 
likely to fail. It can also infl uence the legiti-
macy of actually trying to maintain existing 
system identity. Understanding who benefi ts 
from the current fi shery confi guration is an 
important consideration in fi sheries manage-
ment. In general, defi ning the identity of the 
fi shery begins explicitly to address the ‘of 
what’, ‘to what’ and ‘for whom’ questions 
that are raised in the more politically aware 
 discussions of resilience (Carpenter et al.,
2001; Lebel et al., 2006; Nadasdy, 2007; Clay 
and Olson, 2008).

Defi ning the boundaries of the fi shery is 
an essential, but often neglected, fi rst step in 
outlining a fi shery’s structure. These bound-
aries have implications for the scope and 
scale of management. Historically, fi sheries 
have been defi ned by many criteria, includ-
ing management or administrative unit, 
 harvested species (‘the tuna fi shery’), ecosys-
tem (‘the fl oodplain fi shery’), gear type (‘the 
trawl fi shery’) and by the people who harvest 
the fi sh. All of these categorizations are valid, 
but none is suffi cient by itself to fully describe 
the fi shery. Charles (2001, p. 3) integrates the 
many dimensions of a fi shery to describe a 
‘fi shery system’ as a web of: ‘inter-related, 
interacting ecological, biophysical, economic, 
social and cultural components’.

We use the term ‘fi shery’ as shorthand 
for Charles’ ‘fi shery system’. Implicit in this 
general defi nition is a sense of place and a 
continuity of connections among different 
components (see also Cumming and Collier, 
2005). Attributes of scale are also central to 
any defi nition and may range from a small 
reservoir to a river basin, or even larger. To 
paraphrase Cumming and Collier’s (2005) 
working specifi cation of a complex system, 
the defi nition of a fi shery should contain/
describe: (i) an outline of system components; 
(ii) the relationships between those compo-
nents; (iii) the location and spatial scale of the 
fi shery, and the degree of constancy of this 
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scale over time; and (iv) the temporal outlook 
of the fi shery.

For some fi sheries, the boundaries of the 
system are obvious and there is a clear 
 relationship between the natural resource 
and the people who fi sh it. Others are consid-
erably more complex: they may encompass 
much larger scales, the people who fi sh may 
be diffi cult to determine or are constantly 
changing, and in some, the fi shery is only a 
small part of a diversifi ed livelihood system, 
meaning that ‘fi sheries management’ is not 
suffi cient to improve the lives of people 
 associated with the fi shery. To give an 
 example from each end of this spectrum:

 ! The sea cucumber fi shery in Kia commu-
nity, Isabel Province, Solomon Islands. 
This fi shery is based on the holothurian 
resource and the people of Kia commu-
nity who harvest it. The Kia community 
extends from the Bahana Fisheries  Center 
in the north to Kesoa Primary School in 
the south, but excludes settlements on 
Barora Fa Island. This community is uni-
fi ed under a House of Chiefs, which is 
responsible for its well-being and for 
managing the fi shery. The fi shery, an 
 important source of cash in a largely 
 subsistence local economy, has supplied 
 benefi ts to the community for decades. 
This fi shery provides a useful example of 
a clearly bounded and defi ned system.

 ! The Lake Chilwa fi shery, southern 
Malawi. This is a diverse lake fi shery in 
which fi shers use a range of gear (includ-
ing traps, fi ne-mesh seines and long lines 
from dugout canoes and, increasingly, 
planked boats) to target a large number 
of species, primarily Barbus, Clarius and 
Oreochromis spp. There are as many as 
5000 specialist and part-time fi shers who 
also derive their income from farming 
and petty trading, and who enter and 
leave the fi shery as catches and economic 
opportunities rise and fall. The fi shery is 
co-managed by the Fisheries Department 
and the Lake Chilwa Fisheries Manage-
ment Association, composed of 43 Beach 
Village Committees. Management focuses 
on controlling access through the  issuing 
of licences and enforcement of fi nes for 

violating the closed season or for using 
inappropriate gear. Chilwa is an endo-
rheic lake that recedes and expands with 
rainfall patterns in the basin (it last dried 
up completely in 1995). Catches fl uctuate 
with lake level and in good years account 
for almost half the total fi sh production in 
Malawi. The integrity of the lake system 
is dependent on the extensive wetlands 
that surround the lake and on ecological 
processes in the  catchment. Lake Chilwa 
is an example of a more complex fi shery 
because of the presence of migrant fi shers 
and because it is strongly infl uenced by 
external drivers of change in the water-
shed. The fi sh themselves migrate up the 
rivers to spawn, thus further enlarging 
the scale of the fi shery and the scope of 
management.

While defi ning boundaries of the focal 
scale of management will be partially 
 arbitrary due to the multi-scale nature of any 
fi shery, the process is necessary for devising 
appropriate management responses. The 
need to match management institutions to the 
ecosystems they manage is now widely 
 recognized (Young, 2002; Dietz et al., 2003). 
Bohensky and Lynam (2005), in a study of 
multi-scale governance of water in southern 
Africa, suggest that management responses 
are most effective when awareness of an 
impact, and the power to act or infl uence 
responses, match the scales at which impact 
occurs (on whom, what and for how long). If 
fi shery managers are not aware of key threats 
and opportunities because their  perspective 
is too broad to understand local natural 
 history or societal relations, or too narrow to 
appreciate global drivers of change, then 
management responses are likely to be less 
effective. In complex, multi-scale fi sheries, 
such as those on the fl oodplains of the 
Mekong or the Ganges Rivers, clarity in 
the defi nition of ‘the fi shery’ may lead to the 
 conclusion that new governance institutions 
are required to get the congruence between 
fi shery outcomes or impacts and manage-
ment responses right.

A fi shery’s identity is dynamic and likely 
to change over time. Nevertheless, once a fi sh-
ery’s identity has been defi ned, the  diagnosis 
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process can: (i) clarify and  prioritize the key 
threats and opportunities that characterize a 
fi shery; and (ii) outline the desired future tra-
jectory of the fi shery, at both the focal scale and 
at levels below and above this, if appropriate.

The fi shery context: clarifying and prioritizing 
threats and opportunities

Once the fi shery is defi ned, assessment can 
focus on clarifying the ecological, social and 
political context of the fi shery and the con-
straints and opportunities it faces. To fully 
understand the fi shery, contextualize risk and 
identify opportunity, we have to consider not 
just its present characteristics but also its 
 history and potential future as well (Johnson, 
2004; Resilience Alliance, 2007; Walker et al.,
2009). One means of visualizing fi sheries as 
dynamic systems is to discuss and assess 
fi shery issues along time lines i n order to 
incorporate past infl uences on current man-
agement. Part of this includes paying par-
ticular attention to some of the more covert 
political and socio-cultural processes that 
have and do underlie fi sheries management 
and infl uence outcomes, including property 
rights, vulnerability and confl ict.

In developing countries, the wider 
 context of a fi shery is often very different 
from that experienced in developed countries 
where mainstream fi sheries science originates 
(e.g. North America and Europe). Research 
increasingly recognizes the extent to which 
cultural beliefs, traditional practices and even 
religion can infl uence the behaviour of man-
agers and other stakeholders in such contexts. 
For instance, some management strategies 
are more consistent with Islamic concepts of 
ownership and use of aquatic resources than 
others; younger fi shers in parts of Africa are 
reluctant to challenge the authority of elder 
fi shers and so do not put themselves forward 
for leadership roles; and women are often 
marginalized from decision-making as a 
result of cultural norms. A participatory 
 diagnostic process that includes a diversity of 
local stakeholders is likely to have a better 
chance of elucidating some of these context-
specifi c dynamics.

Understanding the historical and current 
context of the fi shery will help clarify the 
threats and opportunities that characterize 
the fi shery. Prioritizing these, in turn, 
 provides a basis for developing management 
objectives and performance indices to track 
progress in reducing risks and capitalizing on 
opportunities. This is a critical step in prepar-
ing for management. In many SSF, unsustain-
able fi shing is the greatest threat to the 
resource and the people dependent on it. In 
others, particularly inland fi sheries, fi shing 
may be relatively unimportant to ecosystems 
in which resources wax and wane and fi shing 
is part of a diversifi ed livelihood that people 
enter and leave as appropriate (Sarch and 
Allison, 2000; Jul-Larsen et al., 2003; Morand 
et al., 2005; Welcomme and Marmulla, 2008).

Not enough is known about most SSF to 
reliably assume the threats that characterize 
them, although typically, sedentary inverte-
brates, such as trochus, sea cucumbers and 
clams, as well as spawning aggregations of 
long-lived, slow-growing fi sh such as grou-
pers, are more vulnerable to overfi shing 
than many small pelagic fi sh or mobile 
invertebrates (e.g. Orensanz et al., 2005; 
Sadovy and Domeier, 2005; Rhodes and 
Tupper, 2007). On the other hand, infrastruc-
ture development, such as dams, irrigation 
schemes or roads, appears to be a far more 
important threat for many river and fl ood-
plain fi sheries than typically small-scale, non-
capital-intensive fi sheries (Allen et al., 2005; 
Welcomme, 2008; Welcomme and Marmulla, 
2008). For many of these river and fl oodplain 
fi sheries, the  external drivers can often over-
whelm the capacity of fi shery stakeholders 
and management structures to preserve the 
internal processes necessary for sustainability, 
renewal and reorganization, and adaptation 
(see also Cumming and Collier, 2005; Kolding 
et al., 2008).

It is important, therefore, to assess to 
what extent threats to the fi shery arise from 
within or outside its boundaries. Clearly, 
investments in management institutions 
that focus on the dynamics of fi sh and fi sh-
ing will be inappropriate in some instances 
(Jul-Larsen et al., 2003; Kolding et al. 2008). 
In such cases, management responses might 
be better focused on conserving underlying 
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adaptive capacity than on attempting to cre-
ate institutions to limit harvests. In many 
other fi sheries, however, reducing the fi shing 
effort and changing fi shing practices would 
clearly be the best route to improved manage-
ment outcomes. Recognizing this, fi sheries 
science and management has broadened its 
focus to include a wider range of drivers and, 
 subsequently, the need for a more integrated 
approach to assessment has become clear 
(Garcia et al., 2008). This means that the range 
of issues to be addressed, the means of 
addressing them and the indicators used to 
track progress need to encompass more 
dimensions of the fi shery.

Various frameworks that integrate dif-
ferent dimensions of these systems are avail-
able. Charles (2001) recognizes three basic 
dimensions to fi sheries: ecological, social 
and economic. The sustainable livelihoods 
approach (SLA) more broadly analyses 
 fi shery-related livelihoods in terms of fi ve 
‘capitals’ (natural, physical, human, social 
and fi nancial) and seeks to understand how 
they are infl uenced by processes, policies, 
institutions and external ‘shocks’ (Allison 
and Ellis, 2001; Pretty and Ward, 2001). 
An extension of the SLA, CRiSTAL,  provides 
a multidimensional framework  specifi cally 
to assess threats related to climate change 
and the opportunities for adaptive capacity 

of communities (IUCN et al., undated). 
More recently, Garcia and colleagues (2008) 
categorized issues according to four domains: 
livelihoods and people, the natural system, 
institutions and  governance, and external 
threats and opportunities (Fig. 3.2). This latter 
categorization emphasizes external processes 
to a greater degree. In the context of this dis-
cussion, these categorizations serve only to 
organize types of issues and act as an aide-
mémoire to ensure that a broad sweep of issues 
is canvassed in fi sheries diagnosis. The bullet 
points  indicated beside each domain in 
Fig. 3.2 suggest a range of issues to be covered, 
but are only examples and will not satisfy the 
needs of all types of fi sheries.

These frameworks help us to think about 
multidimensional sources of risk and oppor-
tunity. The data required to clarify the issues 
characterizing a particular fi shery can be 
gleaned relatively quickly from a variety of 
sources using data collection methods suit-
able for SSF in the developing world. These 
include secondary data from online databases 
(e.g. FishBase, undated and ReefBase, undated), 
published research, independent assessments 
and grey literature (policy, legislation, 
 management plans), participatory assess-
ment and research, as well as more traditional 
but straightforward research techniques 
including questionnaires, key-informant 

* Fisheries & development policies
* Access to markets & financial services

* Legal & policy framework
* Access & property rights

* Organizational capacity
* Learning & adaptibility
* Knowledge diversity

* Population growth
* Land use

* Infrastructure & technology
* Migration, civil strife

* Markets & globalization
* Climate change

Vulnerability & adaptive capacity *
Asset/income poverty *

Diversification/dependence *
Conflict with other users *

Leaders & change agents *
Health & well-being *

Resources use *

Biodiversity *
Ecosystem services *

Stock status & trends *
Cyclical environmental change *

Alternative states *
Habitat connectivity *

People &
Livelihoods

Ecosystem

Institutions &
Governance

External
drivers

Fig. 3.2. Four domains for identifying issues in SSF, with examples of the types of issues in each category 
(adapted from Garcia et al., 2008).
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interviews, focus groups or group interviews, 
and so on.

Ecological risk assessments are increas-
ingly seen as a productive cluster of  techniques 
for guiding fi shery assessments, and have 
been championed by infl uential bodies such 
as the Australian CSIRO, the Marine Steward-
ship Council and FAO. These methods range 
from very simple participatory techniques 
(e.g. Astles et al., 2006; Marine Stewardship 
Council, 2010) to methods that require quanti-
tative data and simulation (e.g. Bentley and 
Stokes, 2009; Dichmont and Brown, 2010). 
Much of the innovation in this fi eld has come 
from Australian researchers in response to 
statutory obligations to implement an ecosys-
tem approach to fi sheries (EAF) (Stobutzki 
et al., 2001; Fletcher et al., 2002, 2005; Fletcher, 
2005; Astles et al., 2006; Hobday et al., 2007; 
Smith et al., 2007). These approaches provide 
an integrated and tested framework for iden-
tifying and prioritizing issues, which can be 
tailored to the context of each fi shery (Fletcher 
et al., 2003; Cochrane et al., 2007). Central to 
the assessment is identifying the range of 
potential issues and a procedure that provides 
a qualitative assessment of risks and conse-
quences. The broadening of ecological risk 
assessment techniques to social and economic 
realms, and their  integration into the manage-
ment process, is an active area of development 
that promises many advances in the assess-
ment and management of SSF.

Once issues are identifi ed, they need to 
be ranked for management purposes. Again, 
there are many frameworks available for 
developing lists of priorities, manage ment 
objectives and indicators (see Garcia and Sta-
ples, 2000; Fletcher et al., 2002; Garcia and 
Cochrane, 2005; Reed et al., 2005; Rice and 
Rochet, 2005; Potts, 2006; Garcia et al., 2008; 
Pascoe et al., 2009 for examples and review). 
Most of them share common elements, which 
include: (i) clarifying issues through partici-
patory methods; (ii) developing lists of candi-
date indicators; and (iii) prioritizing and 
choosing indicators. The suitability of these 
frameworks depends on the fi shery, the degree 
to which the process is driven by external 
experts or through participatory ‘bottom-up’ 
methods, and the ecological basis of the 
resource (Reed et al., 2005; Fraser et al., 2006).

Ranking and prioritization of threats and 
opportunities from the different domains of the 
fi shery often involve trade-offs and  possible 
confl ict. Decision-support tools are available to 
assist fi shery stakeholders in this phase of 
diagnosis. These methods are broadly catego-
rized as multi-criteria app roaches (see Mardle 
and Pascoe, 1999 for a review in a fi sheries con-
text and De Young et al., 2008 for an FAO 
review). Many are highly analytical and require 
a lot of data, so are of limited application in the 
context of SSF. Others are, however, highly 
 relevant to our context. For instance, one set of 
approaches uses risk ranking of broadly 
defi ned issues to identify management priori-
ties (e.g. Fletcher et al., 2002, 2005; Fletcher, 
2005; Cochrane et al., 2007). Another promising 
procedure is the Analytical Hierarchy Process 
(AHP) (Saaty, 1980) that uses a series of inde-
pendent, pair-wise comparisons of indicators 
to rank objectives. Proponents of the AHP cite 
its analytical simplicity and ease of use in the 
fi eld. Fishery-related applications of this tool 
may be found in Wattage and Mardle (2005), 
Himes (2007) and McClanahan et al. (2008a).

Whichever diagnostic tools are used, the 
objective is to identify key threats to the  fi shery 
and opportunities to sustain provision of eco-
system services and enable renewal, reorgani-
zation and adaptation in response to change. 
As the prioritized list of issues should guide 
management responses, it is important that it 
have legitimacy and be ‘owned’ by those peo-
ple carrying and managing risk (see also Free-
bairn and King, 2003). Leadbitter and Ward 
(2007) suggest criteria for evaluating assess-
ment processes. They refer to: (i) comprehen-
siveness: the process must  evaluate a range of 
issues and include a diversity of stakeholders; 
(ii) transparency and accountability: stakehold-
ers must agree on the legitimacy of the diag-
nostic process and its outcomes; and (iii) nature, 
use and quality of the data: there must be 
 integration of different sources of knowledge.

Projecting the fi shery’s future: scenarios 
and objectives

Without stakeholders developing clear and 
agreed upon objectives for management, the 
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fi shery is unlikely to move beyond repeated 
failures, no matter how clearly understood 
the threats and potential options for the fi sh-
ery are (Charles, 2001; Degnbol, 2003; FAO, 
2003a; Degnbol and Jarre, 2004). Objectives 
for individual fi sheries need to be developed 
within the context of broader international, 
regional and national policy and law. Select-
ing the small number of indicators required 
to track management progress is as much a 
political process as a technical one, and 
requires a clearly defi ned and empowered 
group of stakeholders to reach durable deci-
sions about management objectives and the 
indicators used to track performance. As with 
other steps in the diagnostic process, inclu-
sion of stakeholders in this phase of diagnosis 
is necessary to legitimize and ensure owner-
ship of decisions related, in this case, to the 
future trajectory of the fi shery.

There are some fundamental questions 
that need to be asked of stakeholders at this 
stage (the ‘hard choices’ described by Bailey 
and Jentoft, 1990). Is the fi shery to be man-
aged primarily for human development or 
for conservation? Is the fi shery to be man-
aged for its role as a social safety net or as a 
national income generator? Is the cost of 
managing the fi shery commensurate with 
expected benefi ts, or should the fi shery be 
transformed into an alternative system? 
Should management focus on a future ideal 
or should objectives be more concerned with 
what to avoid and defend against (Jentoft and 
Buanes, 2005)? How can fi shery stakeholders 
ensure and monitor the quality of manage-
ment processes in terms of legitimacy, par-
ticipation, degree of precaution, cross-scale 
networking, accountability and so on?

One way of experimenting with different 
management options is through the use of 
scenarios or storylines. Scenarios are imag-
ined alternative futures (optimistic and prob-
lematic), which present the likely outcomes of 
different development paths (see Wollenberg 
et al., 2000 and Evans et al., 2006 for meth-
ods). Scenario planning has been used for a 
number of global and regional assessments, 
including the Millennium Ecosystem Assess-
ment (2005), the International Food Policy 
Research Institute’s Fish Supply and Demand 
to 2020 study (Delgado et al., 2003) and the 

Alternative Future Scenarios for Marine 
 Ecosystems study (Pinnegar et al., 2006). Typi-
cally, scenarios describe two to four different 
trajectories over timescales ranging from 5 to 
10 years. Scenario planning can involve com-
plicated quantitative modelling techniques or 
more simple qualitative storylines.

For small-scale fi sheries management in 
developing country contexts, simple story-
lines that can be ranked by stakeholders 
could be developed to compare, for example: 
(i) management of the fi shery for national or 
local development; (ii) various forms of gov-
ernance: self-governance, co-governance or 
hierarchical governance and their likely out-
comes (Bavinck et al., 2005); (iii) protection 
of traditional authority and management 
structures versus modernization of fi shing 
technology and governance structures; and 
(iv) the outcomes if managing for different 
sets of drivers (internal/external). Building 
scenarios that map out divergent perspec-
tives within a system and allow open and 
honest debate and learning are increasingly 
seen as more appropriate than consensus-
based processes, which focus on changing 
the opinion of a particular person or group 
(Frame and Brown, 2008). Discussion of 
potential small-scale fi shery trajectories 
within the context of global scenarios, such 
as those developed by the IPCC (2000), could 
add extra dimensions to the debate.

Scenario planning usually involves 
 consultation with a panel of experts.  Visioning 
by fi sheries stakeholders affected by manage-
ment decisions is, therefore, also  necessary. 
A network of international organizations 
(led by IMM Ltd) developed a set of guide-
lines for understanding people’s visions of 
their preferred future livelihood strategies 
(Cattermoul et al., 2008). The method focuses 
on capacities, strengths and past successes, 
and outlines a simple process for scaling 
up individual and household visions to 
community level (and beyond). This involves: 
(i) identifying the strengths and potential of 
individuals and households; (ii) articulating 
these as visions for common-interest groups 
(e.g. female traders, young fi shers, net 
 fi shers); and (iii) developing the visions of 
common-interest groups into community 
visions. Participatory tools such as vision 



Diagnosis and Management Constituency 45

trees can support the scaling up of visions for 
fi sheries and associated communities. This 
process is appropriate for SSF management to 
complement (or replace) scenario planning.

Once fi shery stakeholders agree on a 
 trajectory for a fi shery, they can develop 
objectives and indicators. Translating 
 normative principles and the newer, more 
innovative management approaches into 
practical management objectives can, how-
ever, be a major challenge. For example, to 
date there is little guidance on how to apply 
resilience as a concrete management aim. 
One considerable challenge is that the loss 
of  resilience may only be recognized when 
the fi shery has moved into an unsustainable 
(read undesirable) state (Scheffer et al., 2001; 
 Carpenter et al., 2005). Few surrogates for 
resilience have been found to use as indicators 
to assess performance. Nevertheless, Folke 
et al. (2003) and, following them, Berkes and 
Seixas (2005) recognized four groups of 
 factors that promote resilience:

 ! learning to live with change and uncer-
tainty;

 ! nurturing various types of ecological, 
 social and political diversity for increas-
ing options and reducing risks;

 ! increasing the range of knowledge for 
learning and problem-solving; and

 ! creating opportunities for self- 
organization, including strengthening 
 local institutions and building cross-scale 
linkages and problem-solving networks.

Many of the variables within these four 
clusters are concerned with building human 
and institutional capacity – through leader-
ship, innovation, collaboration and learning 
– both to self-organize and reorganize. These 
factors do not address biophysical, techni cal 
problems but rather social-political ones, 
highlighting the importance of including 
objectives for SSF management that capture 
the need to develop and nurture the capacity 
of fi sheries stakeholders, and the institutions 
they form, to learn and reorganize. Innova-
tions in developing objectives (and indicators 
to monitor progress) that result in resilient 
small-scale fi sheries are still needed. Some 
useful suggestions may, however, be drawn 
from fi sheries-related examples, including 

Marschke and Berkes (2006) and McClanahan 
et al. (2008a).

Performance indicators

Developing performance indicators, the third 
phase of learning in the PDAM, occurs once 
the diagnosis and management constituency 
phases are complete. However, in some 
instances (for example, when the participants 
in the fi shery are clear from the outset and the 
diagnostic process is participatory), it may be 
possible to begin the process of moving from 
threats and opportunities to management 
objectives and then to candidate indices early 
in the process. Performance indicators mea-
sure progress against the broader objectives 
of the fi shery, and management revised 
accordingly. Sustainability indicators for fi sh-
eries management have been used for many 
years (e.g. Caddy, 1999; Garcia and Staples, 
2000; FAO, 2002; Degnbol and Jarre, 2004). 
Indicators are needed because a predictive 
understanding of the dynamics of a fi shery 
system is rarely possible. As Garcia and 
 Staples (2000, p. 400) state:

Indicators are needed to simplify, quantify 
and communicate information, to structure 
and standardize reporting, and to facilitate 
integration of economic and social dimensions. 
They assist decision-making in problem 
identifi cation, objective setting, identifi cation 
of gaps in research and data, monitoring, and 
performance assessment.

The frameworks used to develop indica-
tors and track management performance are 
essentially the same as those listed above for 
issue identifi cation and prioritization. For 
indicators to be durable and useful to adap-
tive management, they should refl ect the 
experience of those affected by management 
decisions and system change, as well as 
 mirror broader management approaches 
and overarching international, regional and 
national policy and law, where possible 
(Freebairn and King, 2003; Fraser et al., 2006). 
Yet for SSF in developing-country contexts, 
an ideal set of indicators accompanied by 
detailed monitoring data is unlikely to be 
 feasible. More appropriate are indicators that 
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can: trace simple trajectories away from 
 reference points (improving, stable, degrad-
ing) (desirable, undesirable, critical) (see 
also Berkes et al., 2001 for a discussion on 
reference directions); (ii) refl ect perceptions 
of system change based on local ecological 
knowledge and participatory science; and 
(iii) indicators that refl ect socially relevant 
impacts of change (e.g. income level related 
to fi sh catch).

Management Constituency

The management constituency of a fi shery 
refers to the people, interactions and structures 
that will infl uence management outcomes. 
How these are aligned in a particular fi shery 
will determine how adaptive, collaborative 
and legitimate a management system will 
be. The overarching management approach 
taken will have implications for which orga-
nizations, institutions and people will man-
age the fi shery. For instance, compared with 
conventional target resource-oriented man-
agement, the EAF (FAO, 2003a) results in a 
larger pool of relevant stakeholders and may 
require more investment in institution build-
ing. In practice, when the management con-
stituency does not appropriately refl ect and 
enable the management approach and the 
fi shery-specifi c objectives developed under 
that approach, the potential of alternative 
management options will fall short (Christie 
et al., 2007). Constructing an appropriate 
management constituency for a  particular 
fi shery is a vital link between  diagnosis and 
effective adaptive management. For this rea-
son, the PDAM framework places the issue 
of developing an appropriate management 
constituency at the centre of the manage-
ment process.

People and organizations within a defi ned 
fi shery system can be identifi ed as stakehold-
ers. Those with an interest in a defi ned fi shery, 
who may actually sit outside the system in the 
wider governance context, for example donors, 
environmental groups, community organiza-
tions and tourist operators, may also be impor-
tant stakeholders. Interactions refer to the 
relationships and  networks among different 

stakeholders within and outside the SSF. 
 Networks may reinforce the status quo, limit 
adaptation or be enabling and empowering. 
Structures refer to institutional, political and 
economic guidelines that infl uence human 
behaviour, and may constitute constraints or 
opportunities. Institutional structures will 
already exist, power relations will already be 
in play and past events will have left their leg-
acy. This second phase of learning is, therefore, 
more about adjusting and aligning existing 
interactions and structures to better suit the 
fi shery than about designing new ones.

People

It is widely recognized that exclusive, central-
ized forms of management have failed, on the 
whole, to deliver sustainable and equitable 
fi sheries (Charles, 2001; Berkes, 2003; Garcia, 
2005; Varjopuro et al., 2008). Inclusion of a 
diverse, but appropriate, set of stakeholders 
is advocated by proponents of integrated, 
 collaborative and adaptive forms of manage-
ment (Wells and McShane, 2004; Brown, 
2006), as well as by organizations such as 
the FAO. Benefi ts are expected to include 
better problem defi nition and ownership; a 
more diverse knowledge base for decision-
making; greater legitimacy and, therefore, 
better compliance and commitment to agreed-
on courses of action; and confl ict resolution 
(Jentoft, 2000; Bryan, 2004; Rockloff and 
Lockie, 2006). The question is how to identify 
the appropriate set of stakeholders.

Small-scale fi sheries management, par-
ticularly if grounded in ecosystem-based 
approaches, sits at the nexus between fi sher-
ies, environmental protection and develop-
ment. Some would argue that because of this, 
wider society has a right to participate in 
decisions regarding SSF and their associated 
ecosystems as global commons (see Gray and 
Hatchard, 2008). Identifying appropriate 
stakeholders is made diffi cult by the fact 
that roles are likely to be scale-dependent 
and to change over time. Nevertheless, once 
the boundary of the fi shery is spatially and 
administratively defi ned, managers can begin 
to consider a range of questions to guide their 
stakeholder identifi cation process.
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A stakeholder analysis and various data 
collection techniques can support this pro-
cess. Questions that can facilitate stakeholder 
analysis include, for example: (i) which indi-
viduals and groups are involved in the SSF 
system at the different spatial and adminis-
trative scales included within the fi shery 
boundary?; (ii) who is affected by manage-
ment decisions and from a social justice per-
spective?; (iii) who can infl uence management 
outcomes and should be included from a stra-
tegic perspective, particularly in order to 
work towards resilience of the SSF to distur-
bance ( including those that emerge from out-
side the fi shery system)?; and (iv) what types 
of relationships do  different stakeholders 
have?

Stakeholder analysis systematically iden-
tifi es different stakeholders along a contin-
uum of spatial scales and aims to categorize 
their relationships. Various typologies are 
available for classifying and differentiating 
stakeholders. For example, Brown and col-
leagues (2002) classify stakeholders according 
to attributes of infl uence and importance 
(adapted from Grimble et al., 1995), whereas 
Mikalsen and Jentoft (2001) prefer to use attri-
butes of urgency, legitimacy and power 
(adapted from Mitchell et al., 1997). A stake-
holder analysis can be conducted through 
document analysis, survey techniques and/or 
key-informant interviews or through more 
participatory approaches including focus 
groups and  participatory assessment tech-
niques (e.g. PRA). Many international devel-
opment agencies use stakeholder analysis as a 
preliminary scoping tool for research and 
development (e.g. World Bank, 2003). In gen-
eral, the participation of people and groups 
offering diverse perspectives on the SSF prob-
lem can enhance stakeholder identifi cation 
and  classifi cation. Once stakeholders are iden-
tifi ed, they need to be meaningfully included 
and engaged in the management process.

Interactions

Individuals and groups need to interact to 
make decisions about their behaviour in 
 relation to others. Interactions such as joint 
decision-making opportunities and forums, 

relationships and networks can promote or 
hinder legitimate and effective management. 
To understand how interactions infl uence 
management, we can consider the existence 
of opportunities and channels for interaction 
(amount), the quality of interactions (type) 
(Mahon et al., 2005) and their outcomes 
( consensus/confl ict, compliance/resistance). 
In simple terms, asking questions about 
whether different stakeholders are included 
in decision-making processes, and how and 
to what extent their knowledge and perspec-
tives inform decisions, can illustrate how 
 collaborative or exclusionary the current 
management approach is. Alternatively, tools 
such as social network analysis can be used to 
map both formal and informal networks 
between stakeholders.

Adjusting and building productive inter-
actions and useful networks is challenging. 
Several factors complicate processes of par-
ticipation and collaboration in management. 
For instance, there are a variety of  functions 
(policy, service delivery, research and moni-
toring, institutional design, enforcement), 
stages (planning, implementation, evalua-
tion), levels (instructive to informative) and 
scales (spatial and administrative) at which 
stakeholder participation can occur (see Sen 
and Raakjær Nielsen, 1996 for a detailed 
scale of participation). Exactly how and 
when participation should occur remains a 
highly debated topic in natural resource 
management and development intervention. 
Who is included, in what type of interaction, 
and to what extent, as well as the level of 
capacity building and institutional support 
they receive, will infl uence the quality of 
interactions and outcomes.

Participation is recognized as particu-
larly problematic in developing-country 
contexts due to inequalities in experience, 
capacity and power between different 
groups and individuals (Jentoft, 2005; 
Rockloff and Lockie, 2006; Varjopuro et al., 
2008). In such contexts, decision-making 
processes should include attention to cul-
tural sensitivities, insecurities and language. 
In parallel, there needs to be capacity build-
ing of local participants so that they are 
better equipped to self-organize, solve prob-
lems, communicate and defend their rights 
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when interacting in  multi-scale governance 
processes. Outcomes of knowledge sharing, 
confl ict resolution, consensus building and 
so on should not be assumed, since achiev-
ing these may require different approaches 
and often particular investments of time, 
resources and facilitation. At higher levels of 
decision-making, stakeholders need to focus 
more on issues of representation and 
accountability (downward) and how these 
can be supported (e.g. Agrawal and Ribot, 
1999; Blaikie, 2006).

The stakeholder team (identifi ed through 
stakeholder analysis) is best placed to negoti-
ate the most appropriate ways of organizing 
in order to address potential threats to the SSF 
and take advantage of opportunities. Several 
questions can be posited:

 ! At which spatial and temporal scales is it 
useful and necessary to involve different 
stakeholders?

 ! In which management functions and 
stages is it useful and necessary to in-
volve different stakeholders?

 ! Are the costs of participation commensu-
rate with the value of the fi shery?

 ! Which stakeholders need support to par-
ticipate meaningfully?

 ! Is it appropriate and viable to weight 
local voices to ensure they are not diluted 
by more vocal, powerful and experienced 
stakeholders?

 ! Are the different types of decision-
making forums achieving the expected 
outcomes? If not, how can they be rede-
signed?

 ! Are different knowledge systems incor-
porated and taken into account in man-
agement decisions? If not, how can this 
be facilitated?

An analytical framework (IBEFish) 
has recently been developed to evaluate 
parti cipatory management (see Varjopuro 
et al., 2008 and the special issue of Marine
Policy 32(2) (2008). Unfortunately, most of 
the participation- in-fi sheries literature is 
dominated by developed-country examples. 
In developing-country contexts, issues of 
power inequality, differences in knowledge 
and value systems, transparency and repre-
sentation are more acute.

The stakeholder team also needs to con-
sider the networks that characterize the SSF. 
There is increasing interest in networks and 
network analysis within many strands of gov-
ernance literature (Adger et al., 2005; Janssen 
et al., 2006; Bodin and Crona, 2009; Berkes, 
2010; Cummingham et al., 2010). Networks 
provide critical mechanisms for dealing with 
the dynamism and multi-scale nature of com-
plex systems like SSF. In the ecological sub-
system, networks provide fl ows of energy 
(e.g. food web dynamics), information (envi-
ronmental cues) and ecological memory 
(coral and fi sh larvae) and are used to under-
stand and explain many ecological interac-
tions (Cummingham et al., 2010). Social 
networks, on the other hand, mobilize knowl-
edge (Crona and Bodin, 2006), innovation 
(Johnson, 1986), resources and capacities, and 
can drive consensus building, confl ict resolu-
tion and power-sharing (Bodin and Crona, 
2009). Networks can exist within groups, 
refl ecting bonding social capital, or between 
groups, refl ecting bridging social capital 
(Putnam, 2000). The former can foster coher-
ence and strength to both positive and nega-
tive ends; the latter can open up new 
opportunities (and new threats). Networks 
may contribute to trust, reciprocity and the 
empowerment of local resource-users (Berkes 
and Seixas, 2005), to broader development 
aims (Bodin and Crona, 2009), and to the 
resilience of the system as a whole (Adger et
al., 2005). Conversely, they may also constrain 
and distort governance processes; whether 
they contribute or constrain progress depends 
on the strength and structure of the networks 
and the motivations and capacities of the key 
stakeholders and agencies that are embedded 
within them.

Social network analysis is often used 
visually to map relationships, portraying 
people and groups as nodes, and relation-
ships as fl ows between nodes. A review of 
empirical evidence by Bodin and Crona 
(2009) highlights some key characteristics of 
networks that are important for natural 
resources management. First, stakeholders 
with a higher number of linkages to other 
nodes and who play a vital role in connecting 
other nodes that would otherwise remain 
 isolated have greater infl uence and access to 
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resources, but also greater responsibility. 
Whether higher connectedness of stakehold-
ers works in favour of SSF management or 
not depends on the motivations, capacities 
and mandates of these stakeholders.  Second, 
increasingly connected systems have greater 
access to sources of novelty (e.g. technology, 
information, personalities) and are better able 
to coordinate collective action, up to a point 
at which high connectivity begins to restrain 
innovation and lead to homogenization.

More cohesive networks or those with 
fewer subgroups are more likely to be able to 
coordinate and act collectively (Bodin and 
Crona, 2009). Yet, the relative autonomy of 
subgroups facilitates diversity and indepen-
dent thinking, which is important in gover-
nance of complex systems. Boundary-spanning 
networks and organizations are important for 
coordinating action and building trust where 
multiple subgroups exist. In mobilizing and 
promoting governance networks, Bodin and 
Crona (2009) highlight that there is no optimal 
network confi guration, that sustainable and 
effective networks are best facilitated volun-
tarily rather than coercively and that networks 
and what is transferred through networks are 
constantly evolving. Therefore, rather than 
precise design, encouraging broad participa-
tion, informal and shadow networks and 
 supporting facilitators and bridging organiza-
tions are advocated.

Structures

Management structures refer to the institu-
tions, rights, power relations and incentives 
(economic and moral) that mediate human 
action. All of these can motivate or block 
 collective action that may or may not facili-
tate more appropriate SSF management.

Institutions are the rules, norms and 
shared strategies that mediate human behav-
iour (Ostrom, 2005; Scott, 2008). They range 
from legislated property rights and gear 
enforcement rules to community expecta-
tions for appropriate fi sher behaviour. They 
can be restrictive and regulative or enabling, 
for instance, in supporting collaboration, 
experimentation and learning. The design, 

functionality (Young, 2002) and enforcement 
characteristics (Scott, 2008) of institutions can 
determine their performance. Design refers to 
how well institutions ‘fi t’ the ecological sys-
tem they are expected to govern and the 
social dynamics of the system and to what 
extent different institutions overlap within 
and across spatial and administrative scales. 
This becomes increasingly important for 
larger-scale, more complex, or trans-boundary 
fi sheries. For instance, a fi shery may be 
defi ned as a small-scale, multi-species fi shery 
where fi shers from nearby communities fi sh 
near landing sites using many types of gear. 
Institutions that govern this fi shery may, 
however, need to account for migrating 
pelagic species that come inshore and make 
up a substantial proportion of the catch, and 
for part-time or foreign fi shers who season-
ally access the fi shing grounds.

Functionality generally refers to the 
effectiveness of an institution in terms of 
strength, compliance, resilience and adapt-
ability (Young, 2002). Robust institutions are 
usually identifi ed as a necessary feature of a 
successful management system (Berkes and 
Seixas, 2005), and yet institutions that are too 
rigid (requiring a signifi cant change in fi shery 
users’ behaviour) may experience low levels 
of compliance. Importantly, enforcement of 
institutions has ethical and cognitive dimen-
sions in addition to regulatory ones (Scott, 
2008). Compliance and self-enforcement of 
gear regulations by local fi shers can occur 
when fi shers understand and agree with the 
purpose of the regulations (cognitive) and 
perceive them to be legitimate (ethical). More 
often, fi shers disregard legislated rules, even 
when they are aware of them and understand 
the regulative sanctions imposed on  defectors; 
when these rules are not considered legiti-
mate; and when they contradict the perceived 
rights of local fi shers.

Institutions can be created to promote a 
shift towards ecosystem-based management 
and/or co-management, if these forms are 
appropriate for the focal SSF. Institutions can 
also foster integration of systems across 
 multiple sectors and spatial boundaries better 
to address issues of upstream development in 
fl oodplain fi sheries or of coastal zone manage-
ment. Empirical research continues to assess 
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the types of institutions that work towards 
these ends in certain contexts. For example, 
a recent review examined the  preconditions 
for co-management to try to understand what 
should happen before implementation to 
improve the chances that suitable institu-
tions emerge for successful  co-management 
(Chuenpagdee and Jentoft, 2007; see also 
Pomeroy et al., Chapter 7, this volume).

In fi sheries where the management 
 constituency is relatively clear and can be 
quickly defi ned, stakeholders may consider 
questions to guide assessment of manage-
ment structures. For example:

 ! Do the institutions fi t the ecological and 
social dynamics of the SSF? If not, how 
can they be modifi ed?

 ! What types of institutions (formal/infor-
mal, rules/norms) are likely to work best 
in the context of this fi shery?

 ! Is regulative enforcement adequate, fair, 
appropriate? What levels of (graduated) 
sanction are appropriate for rule- 
breaking?

 ! How can other forms of enforcement be 
encouraged?

 ! How do different stakeholders perceive 
the legitimacy of current institutions?

 ! How can management benefi t from link-
ages between institutions at different 
 geographical (landing site, ecosystem, 
watershed) and administrative (district, 
province, national) scales?

 ! How can institutional and political struc-
tures and networks foster safe experi-
mentation and learning?

 ! Are there confl icts, power struggles or ma-
nipulation and domination among stake-
holders? How can these be mediated?

 ! How can fi nancial mechanisms support 
meaningful capacity building of differ-
ent stakeholders, from managers to 
 resource-users?

 ! How is commitment and accountability 
fostered?

 ! How can stakeholders, from resource-
users to managers, be motivated and 
 incentivized to behave in an appropriate, 
collective fashion?

Research tools are available to assess 
management structures. To understand 

 management institutions, the Institutional 
Analysis and Development (IAD) framework 
(Ostrom, 2005) and the ‘diagnosis framework 
for social-ecological systems’ (Ostrom, 2007) 
provide approaches that have been used in 
many natural resource contexts (e.g. Yandle, 
2008). The FAO (2003b) also has a guide to 
institutional analysis in the context of local 
livelihoods. More general frameworks, such 
as the SLA, would also be appropriate for 
understanding the processes, policies and 
institutions that infl uence fi shers’ livelihoods, 
as well as the power relations and incentives 
that drive collective action. Finally, the Inter-
national Institute for Environment and Devel-
opment (undated, b) has suggested a range of 
tools designed specifi cally to assess power 
and its infl uence in natural resource manage-
ment. However, most of these are research 
frameworks. What are missing are opera-
tional frameworks, design principles and 
guidelines for intervention that can suggest 
appropriate ways of building, adjusting and 
aligning institutions to scales of impact 
(Mahon et al., 2008).

Despite stakeholders’ best intentions to 
mobilize an appropriate management con-
stituency for their fi shery, unanticipated out-
comes can be expected in complex systems 
such as SSF (Mosse, 1997; Cleaver, 2000; 
Lewins, 2007). An adaptive learning approach 
has the highest potential to help stakeholders 
cope with the uncertainty that characterizes 
such systems (Mahon et al., 2005). However, 
adaptive management itself requires deliber-
ate planning, design and facilitation. Capac-
ity to adapt, reorganize and learn does not 
automatically result from integrated, partici-
patory or precautionary approaches. DFID 
UK suggests a set of strategies to enhance 
learning in fi sheries programmes (Research-
4Development, undated; Fisheries Manage-
ment Science Programme, undated).

Besides fostering learning about the 
fi shery and, in particular, the integration 
of different knowledge systems, adaptive 
management also promotes the use of trial 
and error learning-by-doing (which can 
include ‘safe-to-fail’ experimentation and 
subsequent refl ection) (Lebel et al., 2006). 
‘Safe-to-fail’ experimentation is used in the 
adaptive  management literature to suggest 
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experimentation where even negative out-
comes can be absorbed by the system without 
signifi cant detrimental effect to human or 
ecological well-being. Stakeholders can learn 
by experimenting with different regulations 
(spatial closures, different gear restrictions 
in different areas), different technological 
investments or market chains and different 
alternative livelihoods. This creates options 
and opens up debate about their potential. 
Other disturbances, such as climate change, 
cannot be easily or ‘safely’ replicated, but 
large-scale comparisons of past events can 
illuminate the different responses of regions 
(McClanahan et al., 2008a). In the longer 
term, funding, policy and legislative mecha-
nisms may need to be altered to accommo-
date a more experimental approach to 
management.

Conclusions

Small-scale fi shery management in the devel-
oping world is, above all, about getting the 
basics right while retaining the fl exibility to 
change course if circumstances change. Recent 
efforts at reform are based on the assumption 
that fi sheries management, as is, is not work-
ing, and that there is a general desire to update 
approaches and adopt others that account for 
ecosystem dynamics, function more demo-
cratically and look beyond intra-sectoral fac-
tors to account for drivers external to the 
system. As is clear from this chapter, many of 
the fundamentals of fi sheries management are 
still relevant, including assessment, setting 
objectives, designing performance indicators 
and monitoring and evaluation (not all of 
which are discussed here).

If a systems perspective is taken, the 
social and natural dimensions of a fi shery 
cannot be separated. The diagnostic process 
may be used to canvass threats and opportu-
nities from all fi shery domains (natural sys-
tem, people and livelihoods, governance 
and institutions, and external drivers). Key 
to a successful systems approach is the defi -
nition of ‘system’ boundaries. This allows us 
to distinguish and choose between perspec-
tives that focus on management within the 

fi shery and those that emphasize building 
resilience against external threats, including 
climate variability and infrastructure devel-
opment. It also allows us to pay attention to 
the multiple scales at which fi sheries man-
agement functions, and to clarify stake-
holders, networks and institutions within 
and beyond the focal fi shery, which aids 
decision-making.

It is widely recognized that fi shery 
 systems and SSF in particular have non-
linear and unpredictable dynamics. Given 
this complexity, ‘management’ must move 
beyond the control and manipulation of 
resources for productivity and stability, 
and beyond blueprint approaches. Instead, 
a diagnosis approach facilitates context- 
specifi c, tailor-made management of distinct 
small-scale fi sheries. Threats and opportuni-
ties are clarifi ed and prioritized, and a 
 management constituency brings in stake-
holders most concerned with issues specifi c 
to that fi shery, so that the scales of impact are 
better matched to the scale at which action 
can be taken.

In addition to diagnosis, the PDAM 
advocates an adaptive approach to fi sheries 
management. Three distinct learning phases 
are emphasized before the more formal 
 management phase of monitoring and evalua-
tion. Bringing management processes closer 
to the realities of a particular fi shery system 
and including a diversity of relevant stake-
holders will improve the speed and sensitivity 
of both environmental and social feedback 
mechanisms, a core property of adaptive 
management. Finally, the process of forming a 
management constituency includes the pur-
poseful facilitation of interactions, supported 
by structures, which facilitate knowledge 
exchange, networking, learning and innova-
tion. The inclusion of the appropriate set of 
stakeholders will contribute to the legitimacy 
and durability of management decisions and 
to overall social capital (trust). If nothing else, 
it puts some power back into the hands of 
local stakeholders to determine their own 
future. Rather than simply advocate for par-
ticipatory and collaborative structures, the 
PDAM sets aside a specifi c phase for learning 
how best to achieve this, according to SSF 
requirements.
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Implementation frameworks tailored to 
the special demands of SSF in the developing 
world can address some of the constraints 
outlined above, such as low research capacity, 
stakeholder marginalization and vulnerabil-
ity to external threats. The challenge is to 
support the opportunities that characterize 
these systems by enhancing fl exibility, diver-
sity and sensitivity of feedback and learning. 
In many cases, the process will lead to 
 incremental improvements in fi sheries man-
agement when it enables more adaptive and 
legitimate management of fi shery-specifi c 
risk (for instance, when fi sheries extraction 
is the critical threat). In other cases, the 
diagnostic process will trigger transformation 

of fi sheries management to focus more on 
reducing internal vulnerability and buffering 
against external threats that are beyond the 
control of fi sheries managers.
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4 Human Rights and Fishery Rights 
in Small-scale Fisheries Management

Anthony Charles

Introduction

When the word ‘rights’ is used in fi sheries 
discussions, two very different ideas come to 
mind, depending on one’s perspective. First, 
from the perspective of the people and com-
munities engaged in fi shing or otherwise 
dependent on the fi shery, there are human, 
social and economic rights that can be rein-
forced, or negatively impacted, by actions 
taken in the fi shery. Second, from the per-
spective of fi shery management, there are 
‘fi shery rights’ that defi ne who can go fi shing 
and who can be involved in managing the 
fi shery. This form of rights arises in what is 
referred to as rights-based fi shery manage-
ment (Neher et al., 1989), focusing on the 
rights (together with the responsibilities) held 
by individuals, communities, companies 
and/or governments specifi cally in relation 
to fi shery management.

These two categories of rights have typi-
cally been treated separately, but there is now 
an emerging focus on linking human rights 
and fi shery rights (e.g. Civil Society Prepara-
tory Workshop, 2008). This chapter seeks to 
expand upon and reinforce the links between 
them, in the context of small-scale fi sheries 
and their management. The following section 
introduces aspects of human rights and fi sh-
ery rights, and summarizes current thinking 
on the practical links between these in the 

context of small-scale fi sherfolk and fi shing 
communities. This is followed by a section 
with more detailed discussions of fi shery 
rights, including access rights, effort rights, 
harvest rights and management rights, as 
well as the particular importance of commu-
nity fi shery rights. A range of implementation 
issues are then examined; these arise when 
existing rights are being recognized or when 
a new rights system is being put in place, and 
cover questions of who can receive rights, 
how long the rights last, whether they can be 
transferred and how to choose among specifi c 
forms of rights. Finally, a set of conclusions is 
presented, along with potential directions 
forward in reinforcing or creating rights 
frameworks that provide better integration 
and balance than in many past approaches.

Human Rights, Fishery Rights 
and Their Interaction

When most people think of rights, it may well 
be human rights that come to mind. The United 
Nations has defi ned the overall nature of 
human rights, as well as accompanying social 
and economic rights (United Nations, 1948). 
Recently, efforts have been under way to 
examine the specifi c manifestations of such 
rights in fi sheries and fi shing communities – 
with attention to this highlighted particularly 
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by international bodies of fi shers and fi sh-
workers, and with coverage in legal and 
policy debates. Some efforts in this direction 
will be discussed below.

At the same time, within fi sheries manage-
ment circles, attention is focused on so-called 
fi shery rights – the rights of specifi c individual 
fi shers, fi shing communities or companies to 
have access to the fi shery, to be able to exert a 
certain amount of fi shing effort or to catch a 
certain amount of fi sh and/or to be involved 
in managing the fi shery (e.g. Shotton, 2000). 
These rights are typically discussed in the 
context of achieving more effective manage-
ment, both by specifying who is involved in 
the fi shery (and how much) and by bringing 
fi shers and others more actively and support-
ively into the management process. In a 
small-scale fi shery setting, such rights may 
also have impacts on the well-being and secu-
rity of fi shers and fi shing communities; the 
effects can be positive, given suitable recogni-
tion, design and implementation of rights, 
but can alternatively be negative (Charles, 
2001, 2009; Béné et al., 2010). The various 
forms of fi shery rights will be explored in 
detail later in this chapter.

There are clear and important relation-
ships between human rights and fi shery 
rights (Charles, 2009). The former refl ect 
imperatives in terms of the relationships 
among people, specifi cally fi shers, and 
between people and society. The latter govern 
who can go fi shing and who can be involved 
in decisions relating to the fi shery. The FAO 
(2007, p. 6) connects these together in address-
ing small-scale fi sheries, noting that:

A rights-based approach, in defi ning and 
allocating rights to fi sh, would also address 
the broader human rights of fi shers to an 
adequate livelihood and would therefore 
include poverty-reduction criteria as a key 
component of decisions over equitable 
allocation of rights, including in decisions 
over inclusion and exclusion, and the 
protection of small-scale fi shworkers’ access 
to resources and markets.

Certainly, if there are some aspects of 
human rights that can be maintained and 
enhanced through fi shing activities, then this 
provides a strong link to fi shery rights, and a 
context within which decisions concerning 

who should hold those rights, how they 
should be managed and so on, can be made. 
This connecting of fi shery-specifi c rights and 
human rights has been neglected in much of 
the literature on rights in fi sheries manage-
ment, but will become increasingly impor-
tant to take into account in fi shery policy 
development, at scales from the local to the 
international. Such linkages are important in 
particular in addressing the challenge of 
poverty in fi shing communities.

In considering these linkages, one ana-
lyst (Kearney, 2007) has developed a list of 
fi ve ‘fi shing rights’ that apply specifi cally to 
fi sheries but refl ect more general statements 
found in the Universal Declaration of Human 
Rights. These fi ve ‘fi shing rights’ Kearney 
notes are as follows:

 ! the right to fi sh for food;
 ! the right to fi sh for livelihood;
 ! the right to healthy households, commu-

nities and cultures;
 ! the right to live and work in a healthy 

ecosystem that will support future gen-
erations of fi shers; and

 ! the right to participate in the decisions 
affecting fi shing.

The adoption of this human rights-based 
approach in fi sheries has been advocated by 
two major international fi sherfolk organiza-
tions, the World Forum of Fisher People 
(WFFP) and the International Collective in 
Support of Fishworkers (ICSF). In a briefi ng 
note prepared for the FAO Committee on 
Fisheries in 2009, these organizations state 
(ICSF-WFFP, 2009, p. 3) that such an approach:

… recognizes that development efforts in 
fi sheries should contribute to securing the 
freedom, well-being and dignity of all fi sher 
people everywhere. Given the international 
consensus on achieving human rights, 
committed action to realizing the human 
rights of fi shing communities, as indeed of 
all vital, yet marginalized groups and 
communities, is an obligation.

The organizations highlight two reasons 
for a human-rights approach in fi sheries: ‘The 
adoption of a human rights approach has an 
intrinsic rationale as achieving human rights 
of all citizens is an end in itself. Adopting this 
approach also has an instrumental rationale 
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in that it is likely to lead to better and more 
sustainable human development outcomes’.

The ICSF and WFFP, together with many 
other civil society organizations, defi ned a 
human rights approach in fi sheries within the 
‘Bangkok Statement’ (Civil Society Prepara-
tory Workshop, 2008) that was presented at 
the FAO-organized Global Conference on 
Small-Scale Fisheries (FAO, 2008). These 
organizations note (ICSF-WFFP, 2009, p.3) 
that the Statement ‘expands on what a 
human-rights based approach to fi sheries 
and fi shing communities means, from the 
perspective of small-scale fi shworkers and 
their communities’.

The approach of ICSF-WFFP (2009, p. 3) 
builds on the above list of Kearney (2007) to 
include the rights of fi shing communities:

… (a) to their cultural identities, dignity and 
traditional rights, and to recognition of their 
traditional and indigenous knowledge 
systems; (b) to access territories, lands and 
waters on which they have traditionally 
depended for their life and livelihoods; (c) to 
use, restore, protect and manage local aquatic 
and coastal ecosystems; (d) to participate in 
fi sheries and coastal management decision-
making; (e) to basic services such as safe 
drinking water, education, sanitation, health 
and HIV/AIDS prevention and treatment 
services; and (f) of all fi sh workers to social 
security and safe and decent working and 
living conditions.

Furthermore, the ICSF and WFFP (2009, 
p. 3) specifi cally note the rights of women to: 

… participate fully in all aspects of small-
scale fi sheries; to have access to fi sh resources 
for processing, trading, and food, particularly 
through protecting the diversifi ed and 
decentralized nature of small-scale and 
indigenous fi sheries; and to utilize fi sh 
markets, particularly through provision 
of credit, appropriate technology and 
infrastructure at landing sites and markets. 

In considering these rights, it is impor-
tant to keep in mind that the well-being of a 
small-scale fi shery is often closely interrelated 
to that of the corresponding coastal communi-
ties. In particular, holding fi shery rights over 
the use of fi shery resources and the manage-
ment of the fi shery can empower communi-
ties, while loss of those rights (e.g. through 

their transfer to outside players) can lead to a 
loss of social cohesion in the community. This 
can be refl ected in reduced local involvement 
in the fi shery, reduced employment and a cor-
responding increase in the proportion of ‘out-
siders’ fi shing on what had been locally 
controlled resources. All of these impacts can 
run counter to the human rights of the com-
munity and its residents. Thus, attention to 
livelihoods and poverty reduction in the con-
text of small-scale fi sheries is directly related 
to fi shery rights.

As Allison and Horemans (2006, p. 760) 
note: ‘Livelihoods approaches are evolving 
and merging with rights-based approaches 
and community-development…’ Indeed, these 
authors argue (Allison and Horemans, 2006, 
p. 760) that how fi shery rights are dealt with is 
critical to the well-being and human rights of 
the people:

It is policies and institutions that determine 
access to assets, set the vulnerability context 
and determine peoples’ livelihood options, 
reactions and strategies, and ultimately, the 
outcomes of those strategies in terms of their 
ability to make a living and willingness to 
invest in helping to conserve the natural 
resource base. Addressing governance 
therefore remains the key challenge for both 
poverty reduction and responsible fi sheries.

The connection of artisanal and subsis-
tence fi shing to food security and livelihoods is 
an important element in considering human 
rights and fi shery rights. As Schumann and 
Macinko (2007, p. 716) suggest: ‘Reverence for 
cultural concerns and anxiety over food secu-
rity can both be justifi able grounds for subsis-
tence priorities, warranting precedence over 
other uses of fi shery resources when not all 
uses can be sustained…’. Consider, for exam-
ple, the case of South Africa. In 1999, the South 
African government, reviewing management 
of the subsistence fi shing sector, formed a Sub-
sistence Fisheries Task Group (SFTG), which 
revised the defi nition of ‘subsistence’ to be 
more restrictive (Sowman, 2006, p. 66): ‘ The 
SFTG resource recommendations have resulted 
in no subsistence fi shers being recognized 
along the west and south coasts of South Africa. 
This is of grave concern given the high levels of 
food insecurity found in fi sher households in 
these regions ’.
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Along similar lines, Jaffer (2006, pp. 22–23) 
reports on a legal battle between the artisanal 
fi shing sector and the government in South 
Africa. The artisanal fi shers argued that legisla-
tion relating to fi sheries management, the 
Marine Living Resources Act, ‘deprived them 
of their right to choose their trade or occupa-
tion’ under Section 22 of the South African 
Constitution. They claimed further that ‘the 
current legislative framework violates a num-
ber of other basic socio-economic rights, most 
notably, the right of access to suffi cient food’, 
but also the ‘right to healthcare, housing and 
education, and the rights of the child to basic 
nutrition’.

Furthermore, in certain situations, 
human rights and fi shery rights are closely 
linked to aboriginal rights. This arises, for 
example, in some small-scale fi sheries of the 
Asia-Pacifi c region, where ‘Traditional man-
agement systems … are based on property 
rights and associated regimes which refl ect 
local culture, economic conditions, and struc-
tures of power and social organization’ 
(Pomeroy, 2001, p. 121). The links are also 
important in the aboriginal fi sheries of north-
ern countries, such as Canada and Norway, 
where fi shing is crucial to community food 
security, health and livelihoods.

Finally, the connection of fi shery rights 
and human rights can be usefully related to 
recent debates over the desired focus of 
small-scale fi shery policy – debates bet-
ween a so-called ‘wealth-based’ approach, 
with an emphasis on rent maximization 
(Cunningham et al., 2009) and a multi-
objective approach that highlights the ‘wel-
fare functions’ of small-scale fi sheries, and 
the dual goals of poverty reduction and 
poverty prevention (Béné et al., 2010).

A Focus on Fishery Rights

The discussion in the previous section empha-
sized the links between human rights and fi sh-
ery rights in broad terms, but there remains a 
need to examine the various forms of fi shery 
rights in more detail, and particularly to assess 
their implications in small-scale fi sheries. This 
section will address such matters, adapting 

and extending the discussions in Charles (2002, 
2009) to explore a range of fi shery rights rele-
vant to small-scale fi sheries, from rights over 
fi sh in the sea to access rights and other rights 
over use of the resource, and fi nally to manage-
ment rights. At the end of the section, a focus is 
placed on an approach of particular relevance 
in small-scale fi sheries, namely implementing 
fi shery rights at the community level.

Rights over fi sh in the sea

While coastal fi shers have signifi cant social, 
economic and human rights that relate to fi sh-
eries, they do not typically own the fi sh swim-
ming in the sea, until those fi sh are landed on 
a fi shing boat or on shore. Who, then, does 
own fi sh in the sea? With small-scale fi sheries 
generally located within national exclusive 
economic zones (EEZ), perhaps the most 
common arrangement is that fi sh are under 
the jurisdiction of the particular nation in 
whose waters they are located. If it is possible 
in such a situation to speak of ownership, the 
fi sh could be thought of as the property of 
that nation’s citizens – typically until the time 
at which they are caught by fi shers.

Another common scenario in small-scale 
fi sheries, particularly traditional ones, occurs 
when the fi sh in the sea are ‘owned in 
common’ by a certain identifi able group of 
people – e.g. the set of citizens within a 
specifi c local jurisdiction, such as a coastal 
community, or the members of a native tribe, 
as opposed to a whole nation, or a single 
private individual or company. In such cases, 
the fi sh, as a common-pool resource, are 
managed under a common property regime 
(Dolsak and Ostrom, 2003), a situation that 
will be explored in more detail below.

Whoever are considered the ‘owners’ of 
the fi sh hold certain property rights, such as 
the right to decide how the fi sh are to be used 
and by whom. Fishers may or may not be seen 
to hold those specifi c rights, but are likely to 
hold other ‘fi shery rights’, namely access 
rights, harvesting ‘use rights’ and management 
rights. These rights, which are the focus of 
what is often referred to as ‘rights-based fi sher-
ies management’, are discussed in turn below.



Human Rights and Fishery Rights 63

Access rights

Whenever a fi shery is managed by restricting 
who can have access to the fi shery, those with 
such entitlements are said to hold access 
rights (Charles, 2001, 2002, 2004) – simply the 
right to ‘use’ the fi shery. This right is recog-
nized, or assigned, by the relevant manage-
ment authority, whether formal or informal. 
For example, in a tribal fi shery, it may be the 
chief deciding who is to have access to the 
resource, while in another situation a govern-
mental fi sheries authority may designate the 
holders of fi shing licences. There is often a ter-
ritorial aspect to the rights, in that those out-
side the community or region often lack access 
rights and are thus excluded from the fi shery.

Access rights may be suitable where 
there is a recognized need for and desirability 
of restriction of use of fi shery resources. This 
can be for a variety of reasons – food and live-
lihood security, sustainability of the resources, 
confl ict reduction, manageability, etc. Access 
rights are widely accepted within fi shery 
management, seen as a remedy to the prob-
lems of open access – unrestricted access to 
fi shery resources. Indeed, the FAO Code of 
Conduct for Responsible Fisheries (FAO, 
1995, para. 10.1.3) makes reference to access 
rights, not only within fi sheries but pertain-
ing to coastal resources in general: ‘States 
should develop, as appropriate, institutional 
and legal frameworks in order to determine 
the possible uses of coastal resources and to 
govern access to them taking into account the 
rights of coastal fi shing communities …’.

Specifying access rights is helpful to the 
fi shery manager, both in resolving open-
access problems and helping to clarify who is 
being affected by management. An access 
rights system resolves the uncertainty over 
who are the users of the fi shery (i.e. who 
holds access rights and who does not). How-
ever, this only becomes clear once rights are 
established. Thus in any fi shery, a key issue 
arises: who should hold access rights?

The above-noted Code of Conduct (para. 
6.18) has addressed one aspect of this ques-
tion in a clear way, stating that: ‘States should 
appropriately protect the rights of fi shers 
and fi shworkers, particularly those engaged 
in subsistence, small-scale and artisanal 

fi sheries, to a secure and just livelihood, as 
well as preferential access, where appropri-
ate, to traditional fi shing grounds and 
resources in the waters under national 
jurisdiction’.

However, the situation is often compli-
cated. First, the fi shers in a given location 
are not necessarily homogenous. For exam-
ple, Pomeroy (2001) notes that in addition to 
full-time fi shers, there are also often part-time 
or seasonal fi shers, including those who come 
from their inland homes to fi sh on the coast. 
Indeed, the latter point reinforces the reality 
that those who have traditionally had access 
to a local fi shery may not be limited to com-
munity residents. Allison and Ellis (2001) 
argue that some small-scale community-
based fi sheries may allow for ‘reciprocal 
access’ between differing locations, to boost 
sustainable livelihoods in both places: ‘Out-
siders can access village-based fi shing terri-
tories in times of their need, or when there are 
local surpluses, often in exchange for an 
access fee’ (p. 380). In such situations, they 
state (p. 387): ‘Institutions to regulate access to 
resources are still important, it is just that they 
do not necessarily take the form of fi xed fi sh-
ing territories and fi xed license numbers …’.

In addition to challenges in determining 
who should have access to a given fi shery, 
there are also issues with making access 
rights in small-scale fi sheries effective. 
Indeed, Pomeroy (2001, p. 122) has stated that 
many ‘… coastal fi sheries in developing 
countries are in effect de facto open access …’ 
even though access rights may be specifi ed in 
these fi sheries. He argues (p. 122) that: ‘… the 
ability to enforce these laws and regulations 
is practically non-existent due to the fact that 
fi sheries department and enforcement agen-
cies do not have suffi cient resources. In addi-
tion, the political will is often not in place to 
enforce these laws and regulations due to the 
infl uence of power elites’.

Therefore, while informal and traditional 
access rights have existed for centuries in a 
wide variety of fi shery jurisdictions, and such 
rights are being implemented with increasing 
frequency even where direct government reg-
ulation dominates, there are nevertheless 
likely to be diffi culties in making access rights 
fully effective in many small-scale fi sheries.
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Access rights can be defi ned spatially, in 
terms of rights to a specifi c fi shing ground or 
in terms of entry (‘access’) into the fi shery as 
a whole. These two options are described in 
turn below.

Spatial access rights

First, in terms of spatial access rights, two key 
concepts are customary marine tenure (CMT) 
and territorial use rights in fi shing (TURFs). 
These have long been applied by fi shing com-
munities in determining, for each fi sher or 
household, the location where they can access 
fi shery resources. Both approaches are inher-
ently spatial management mechanisms, assign-
ing rights to individuals and/or groups to fi sh 
in certain locations (thus the term ‘territorial’ 
in TURF), generally, although not necessarily, 
based on long-standing tradition (‘customary 
tenure’). A classic reference on TURFs is that of 
Christy (1982, p. 1), who noted that: ‘As more 
and more study is given to the culture and 
organisation of fi shing communities, there are 
indications that some forms of TURFs are more 
pervasive than previously thought to be the 
case, in both modern and traditional marine 
fi sheries’.

Indeed, TURFs have a particularly long 
history in traditional, small-scale/artisanal 
and indigenous fi sheries. Two particularly 
well-known examples are the long-standing 
arrangement in coastal Japan, where tradi-
tional institutions are incorporated in modern 
resource management, and the small-scale 
lobster fi sheries on the north-eastern coast of 
North America, where fi shers in many loca-
tions have been able to maintain informal but 
effective community control on entry, i.e. dem-
onstrating the capability to exclude others.

Some CMT and TURF systems have 
gone through periods when they lacked sup-
port in policy and thus suffered declines over 
time. However, there are now moves to 
maintain or restore many such systems. For 
example, in the fi sheries of Oceania, tradi-
tional CMT/TURF systems declined as fi sh-
eries were ‘modernized’, but as recognition 
of the effi ciency of such systems grew, there 
have been initiatives in some nations (nota-
bly in the South Pacifi c) to re-establish them. 
As Johannes (2002, p. 317) noted: ‘Factors 

contributing to the upsurge include a grow-
ing perception of scarcity, the restrengthen-
ing of traditional village-based authority, 
and marine tenure by means of legal recogni-
tion and government support, better conser-
vation education, and increasingly effective 
assistance, and advice from regional and 
national governments and NGOs’.

For example, Veitayaki (1998) reported 
on the case of Fiji, where customary marine 
tenure over traditional fi shing grounds was 
historically the principal marine resource 
management practice, but had been in a sig-
nifi cant state of decline. However, it was sug-
gested that recent initiatives to formally 
register the boundaries related to CMT could 
be an important step in helping to restore 
community ownership over these areas.

As with any management mechanism, 
CMT and TURFs are not suitable in all cases. 
For example, Allison and Ellis (2001, p. 385) 
point out that:

Creating TURFS associated with individual 
fi shing villages is a currently fashionable 
form of institution building in fi sheries 
development; however temporary migration 
to places where fi sh are available is a 
prevalent feature of artisanal fi sheries 
worldwide, and one that does not sit 
comfortably with the notion of territorial 
rights being based on resident populations in 
shoreline villages.

While caution is thus necessary, there is 
a broad sense that for appropriate cases, 
these ‘traditional sea tenure systems’ can 
hold considerable potential to provide effi -
cient and relatively stable socially supported 
fi shery management, particularly if imple-
mented within the framework of existing 
social institutions and livelihood approaches 
(Ruddle, 1989).

Limited entry access rights

The second key form of access rights is found 
in the form of a fi shing licence, refl ecting the 
‘limited entry’ approach that is common in 
modern state management of fi sheries. 
Indeed, this form of management is often 
expressed as a regulatory tool to control the 
activities of fi shers and fi shing communities, 
in which the government (typically) issues a 
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limited number of licences to fi sh. Each licence 
conveys a ‘right’ on a fi sher, a fi shing group or 
a community to access the fi shery (to go fi sh-
ing); some will thus have this right to ‘use’ the 
fi shery, while all others will not. In this way, 
limited entry seeks to prevent the expansion 
of the number of fi shing boats and/or fi shers, 
with the aim of controlling potential fi shing 
effort (fl eet capacity), thereby helping to con-
serve the resource and generating higher 
incomes for the licence holders (i.e. those 
holding the access right).

Limiting access is also common in small-
scale fi sheries. Indeed, Berkes et al. (2001, 
p.148) refer to work by Wilson et al. (1994) 
showing that for a sample of 32 locations 
worldwide, limited access is the second most 
common traditional fi shery regulation (after 
fi shing area restrictions). However, the feasi-
bility of a limited entry rights approach will 
depend on the particular small-scale fi shery, 
and on how the approach is implemented. 
For example, if such rights were given out to 
community members, but not to outsiders, it 
could be a helpful means to protect local live-
lihoods – indeed, perhaps a mechanism to 
institute fi shery rights that also refl ect human 
rights. On the other hand, if it were seen as a 
means to give fi shing rights only to some in a 
community but not to others, serious social 
and/or political confl ict could result, unless 
there is broad acceptance of who constitutes 
the valid fi shers.

Furthermore, it should be noted that 
even if licensing of this form is feasible, lim-
ited entry cannot be expected by itself to 
‘solve’ all management problems. In particu-
lar, while limited entry specifi es access rights, 
it does not limit the fi shing of those with such 
rights. Over-harvesting could still occur. To 
deal with this, limited entry, if implemented 
at all, should be seen not as a sole measure by 
itself but rather as part of a ‘management 
portfolio’ that also includes approaches by 
which current fi shers limit their own fi shing 
activity.

Summary

Access rights have the advantage, from a fi sher 
and fi shing community perspective, that those 
with such rights – whether an individual 

fi sher, fi shers’ organizations or a fi shing com-
munity – are provided with some security 
over access to fi shing areas. If access rights are 
managed well, they can refl ect a desired bal-
ance of social, cultural, economic and environ-
mental goals; they can assist in reducing rather 
than causing confl ict; they can enhance food 
security and livelihoods for small-scale fi shers 
and fi shing communities; and they can protect 
local ecosystems (e.g. by preventing over-
harvesting and potentially by favouring more 
conservationist gear types or fi shing prac-
tices). However, there are signifi cant issues to 
be addressed in restricting fi shery access, 
notably relating to equity considerations, and 
to impacts on poverty and vulnerability of 
households and communities (see, e.g. Béné 
et al., 2010).

Effort and harvest rights

Within the spectrum of possible fi shery use 
rights, access rights may be extended through 
quantitative (numerical) use rights – rights to 
use a specifi c amount of fi shing effort (effort
rights, e.g. to fi sh for a certain amount of time 
or with a certain amount of gear) or to take a 
specifi c catch (harvest rights allocated to indi-
vidual fi shers, companies, cooperatives or 
communities, to catch a specifi ed amount of 
fi sh). Such forms of fi shery rights have rela-
tively high information and management 
requirements, and thus are less common and 
indeed often inappropriate in small-scale 
fi sheries. Nevertheless, as they are widely 
discussed in the fi sheries literature, and may 
be suitable in certain circumstances, they will 
be briefl y reviewed here.

Both effort rights and catch rights have 
parallels in fi shery management regulations, 
namely in terms of fi shing effort limits (e.g. 
‘How much gear can be used?’) and catch 
quotas (e.g. ‘How much fi sh can be caught?’), 
respectively – see, e.g. Pope (2002). Clearly, 
quantitative use rights like these incorporate 
or must be accompanied by access rights, but 
the converse need not be the case – many 
fi sheries operate through access rights with-
out there being any quantitative use rights 
specifi ed.
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Effort rights

As noted above, effort rights are related to 
fi shing effort controls, i.e. restrictions on the 
activity of the fi shing fl eet (through limits on 
time fi shed, amount of gear, gear attributes, 
etc.) to keep that activity at levels compatible 
with resource sustainability. Effort rights typi-
cally designate a specifi c amount of fi shing 
time and/or gear for each fi sher, or vessel 
(Charles, 2001). This can serve conservation 
needs as well as spreading the effort across 
more vessels than would otherwise be the 
case, for equity reasons. A common example 
of such an effort rights approach arises in trap 
fi sheries, notably those for lobster, crab and 
other invertebrates, where each fi sher has the 
right to set a specifi ed number of traps. It may 
be that all fi shers have equal rights (i.e. to the 
same number of traps) or that the rights vary 
from one individual to another, perhaps based 
on location, boat size or some other criteria.

A key challenge for an effort rights pro-
gramme arises if the rights relate to only one 
or two of the factors infl uencing fi shing effort. 
In the above example, if rights relate only to 
the number of traps a fi sher uses, that leaves 
the amount of time to use the traps unlimited. 
To overcome this, a multidimensional 
approach is needed, by implementing effort 
rights over not one but a range of inputs. 
Another challenge is the need to deal with the 
natural process of technological improve-
ment that gradually increases the effective-
ness of any given set of inputs over time. An 
effort rights programme must adjust for 
improvements in fi shing effi ciency by reduc-
ing the total number of allowable input units 
over time. Thus effort rights, while more 
costly than simple access rights, can be a via-
ble approach if care is taken in defi ning the 
rights, if the rights cover a range of effort 
inputs and if a plan is put in place to deal 
with fi shing effi ciency improvements.

Harvest rights

The second main form of quantitative use 
rights is the harvest right (or ‘catch quota’). If 
a fi shery is managed through a total allow-
able catch (TAC), and that TAC is then subdi-
vided into quotas held by sectors of the 

fi shery, individual fi shers, companies or 
communities, these shares of the TAC are the 
harvest (or catch) rights. They may be held 
collectively, whether by a sector of the fi shery 
or by fi shing communities (see the discus-
sion of ‘community quotas’ later in this sec-
tion). Alternatively, the rights may be 
allocated to individual fi shers as trip limits 
(providing the right to take a certain catch on 
each fi shing trip) or as individual quotas, 
rights to harvest annually a certain fraction 
of the TAC. In the latter case of individual 
quotas, these harvest rights may be non- 
transferable, or (mainly in industrial fi sher-
ies) there may be buying and selling of these 
quotas in a ‘quota market’ (i.e. for ‘individ-
ual transferable quotas’, or ITQs).

Harvest rights are widely promoted at 
present as a means of better matching catches 
to available markets, and avoiding the ‘race 
for the fi sh’ (so that catches can be taken at a 
lower cost and with less incentive for over-
capacity e.g. Shotton, 2000). This is meant to 
increase profi tability by reducing fi shery 
inputs such as fl eet size and the number of 
fi shers, and by increasing product value. 
However, harvest rights raise economic and 
conservation concerns in small-scale fi sheries 
(Copes and Charles, 2004). Perhaps most fun-
damentally, the costs of running a quota sys-
tem can be prohibitive – in determining the 
suitable TAC, in monitoring catches and in 
enforcing catch allocations. There are also 
risks to conservation, including those arising 
with catch controls in general (notably the 
potential to overestimate biomass and thus 
TACs), and those arising if the catch rights are 
allocated to individuals. The latter risks are 
due to: (i) inherent incentives to cheat by 
under-reporting catches, since every caught 
fi sh that is unreported is one less that must be 
deducted from the quota; (ii) similar incen-
tives to dump, discard and high-grade fi sh, 
since this allows the fi shers with the quota 
directly to increase the value of what they 
actually land; and (iii) pressure on decision-
makers to increase the TAC beyond sustain-
able levels, to help fi shers who have gone into 
debt to purchase rights (quota) from others. 
The high costs and various negative impacts 
of harvest rights explain why individual 
quota systems (in particular) are rarely found 
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in small-scale fi sheries – even while being 
intensively promoted in industrial fi sheries.

Management rights

The various use rights described above serve 
to specify and constrain who is to be involved 
in resource use, and this has the potential to 
improve the effectiveness of management and 
make conservation more likely. There is a par-
allel need to specify who is to be involved in 
fi shery management – i.e. through what are 
called management rights. Management rights 
refl ect the fi fth ‘right’ noted by Kearney 
above – the right to participate in decisions 
affecting fi shing. Such rights can be seen in 
parallel with use rights: the former specify the 
right to participate in fi shery management 
just as the latter specify the right to participate 
in the fi shery itself. Indeed, management 
rights are among the collective choice rights 
defi ned by Ostrom and Schlager (1996); these 
contrast with operational-level rights (including 
use rights) and in fact include the ‘authority 
to devise future operational-level rights’ 
(Ostrom and Schlager, 1996, p.131).

There is a widespread understanding 
that effective management requires a broader 
approach than conventional top-down meth-
ods – through new co-management arrange-
ments that involve some degree of joint 
management by fi shers, government and pos-
sibly local fi shing communities (Pinkerton, 
1989; Wilson et al., 2003). In the language of 
fi shery rights, this co-management requires 
allocation of management rights, the right to 
be involved in managing the fi shery.

Who should hold management rights? 
Typically, the relevant government will have 
the responsibility to conserve the resource, 
to produce benefi ts from that resource and to 
suitably distribute those benefi ts, so it will 
certainly be among those holding manage-
ment rights. Furthermore, successful man-
agement requires the support (or at least the 
acceptance) of fi shers (who already hold use 
rights), and thus they should be among the 
holders of management rights. Finally, it may 
be that communities, non-governmental organ-
isations (NGOs) and the general public could 

all be involved in management, but this is 
much more likely in the case of strategic man-
agement (dealing with the fi shery’s overall 
objectives and policy directions) than for oper-
ational matters (measures such as closed areas 
and seasons, or allowable hook or mesh sizes, 
that affect the fi shing process directly). This is 
because strategic issues are typically ones of 
broad public interest, about which a wide 
spectrum of interested parties – and fi shing 
communities in particular – should hold 
management rights. On the other hand, for 
operational matters, it is particularly impor-
tant for fi shers to hold management rights, 
but dealing with such operational aspects 
may attract little interest among communi-
ties, NGOs and the general public.

Parallel to the question of who should hold 
management rights is that of what situations are 
actually conducive to co-management arrange-
ments. For example, Brown and Pomeroy (1999, 
pp. 567–568) suggest that for countries in the 
Caribbean:

… the near shore fi sheries targeted by 
small-scale fi shers for benthic species such as 
lobster and conch, coral reef fi sh, and coastal 
pelagics will have the best chances for 
successful comanagement. These fi sheries 
usually have easily identifi ed users and 
boundaries, similar gear and fi shing 
operation patterns, and a small number of 
target species. Co-management can be either 
resource-specifi c or site-specifi c depending 
on the situation.

Similar conclusions may hold for a range 
of other small-scale fi sheries.

Communities and fi shery rights

Use rights and management rights can be allo-
cated to individual fi shers or they can be held 
in a collective manner by a community or a 
fi shers’ association. There is a long history in 
small-scale fi sheries of fi shing rights being 
held collectively within a particular commu-
nity, but unfortunately, there has been rela-
tively little attention in current debates over 
fi shery rights to community-held rights (cf. 
Charles, 2006). Furthermore, such rights have 
not always been properly understood and 
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incorporated into ‘modern’ management, 
leading to social and conservation problems. 
It is thus worth paying extra attention to such 
rights here, particularly since, as Panayotou 
(1982, p. 44) has suggested: ‘The revival and 
rejuvenation of traditional community rights 
over coastal resources offer, perhaps, the best 
possible management option for scattered, 
remote and fl uid, small-scale fi sheries’.

The choice between individual and com-
munity rights should depend on both the his-
torical context and the fi shery objectives 
being pursued. For example, in the case of a 
fi shery that has developed relatively recently 
and that has an industrial focus, there may be 
a natural inclination to an individual rights 
system, which may be viewed as compatible 
with the entrepreneurial independence of 
fi shers. On the other hand, while community 
rights cannot be expected to work in every 
fi shery, the approach seems more likely to be 
effective given: (i) cohesiveness of the com-
munity involved; (ii) experience in and capac-
ity for local management; (iii) geographical 
clarity of the community; (iv) a modest over-
all size and extent; and (v) an institutional 
framework in which rights are specifi ed 
through a combination of legislation, govern-
ment decisions and traditional/informal 
arrangements.

Where community rights are feasible, 
they have the potential to: (i) utilize manage-
ment institutions and moral pressure locally 
to create incentives for resource stewardship 
(conservation); (ii) increase management effi -
ciency; and (iii) improve the implementation 
of local enforcement tools. In addition, with 
community rights, local ‘fi ne-tuning’ can help 
to achieve equity and fairness goals – e.g. by 
taking into account a broader range of fi shery 
participants in a community, including not 
only current boat or licence owners but also 
crew members, shore workers and those 
(present and future) with an interest in par-
ticipating in the fi shery (Graham et al., 2006).

Pursuing community rights may involve 
understanding and reviving former manage-
ment systems. As Panayotou (1982, p.45) notes: 
‘Such revival would necessitate a removal of 
the factors responsible for the breakdown of 
these traditional management systems by: (a) 
explicitly allocating the coastal resources to 

artisanal fi sheries; (b) dividing these coastal 
resources among fi shing communities…’.

This allocation can take place with any 
desired combination of spatial access rights 
(such as TURFs), limited-entry licensing 
approaches and other use rights.

As but one example, while harvest rights 
in the form of catch quotas are most often 
inappropriate for small-scale fi sheries, if they 
are to be implemented, then a promising 
approach is through ‘community quotas’, i.e. 
community-defi ned harvest rights in the 
form of portions of a TAC allocated to coastal 
communities. Defi ned on a geographical 
basis, they have the potential to bring people 
in a community together in a common pur-
pose since, typically, the community as a 
whole (or the group of fi shers in the commu-
nity) manages the quota in such a way as to 
suit their specifi c local situation, to maximize 
overall benefi ts and to refl ect community val-
ues and objectives (Charles, 2001). By having 
each community decide for itself how to uti-
lize its quota, this can support community 
empowerment and enhance community sus-
tainability. Examples of this approach in 
small-scale fi sheries within industrialized 
countries are found in Alaska (specifi cally 
community development quotas (CDQs) and 
Atlantic Canada (Charles et al., 2007).

Community rights contrast with market-
based rights (such as individual transferable 
quotas) – see Copes and Charles (2004). Berkes 
(1986, p. 228) proposes that a community-
based approach ‘... provides a relevant and 
feasible set of institutional arrangements for 
managing some coastal fi sheries’, particularly 
‘... small-scale fi sheries in which the com-
munity of users is relatively homogeneous 
and the group size relatively small’. On the 
other hand, he suggests that individual 
market-based rights may be appropriate ‘... 
for offshore fi sh resources and larger-scale, 
more mobile fi shing fl eets’. This indicates 
that a useful differentiation can be made 
between small-scale fi sheries (with fi shers 
closely connected to communities, and with 
history and tradition playing a major role) 
and those that are predominantly industrial 
and capital-intensive (in which profi tability 
dominates over other societal goals). How-
ever, there are bound to be exceptions to any 
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general direction, and a wide range of inter-
mediate options can be contemplated as well, 
so allocation decisions must be made with 
great care.

Implementing Fishery Rights 
in Small-scale Fisheries

The previous section reviewed the various 
fi shery rights, notably access, effort, harvest 
and management rights. In this section, we 
explore some major considerations in imple-
menting these rights in small-scale fi sheries, 
specifi cally: (i) the recognition of pre-existing 
rights, if they exist, or the choice among new 
rights systems, if needed; (ii) the approaches 
available for allocating rights; and (iii) choices 
relating to the duration of rights and whether 
transferability of those rights should be 
allowed.

Recognizing rights

In many existing small-scale fi sheries, partic-
ularly those with a long history, rights have 
already developed naturally over time, per-
haps put in place by fi shers themselves or by 
their communities (see, for example, Dyer 
and McGoodwin, 1994; Hanna et al., 1996). 
Indeed, Béné et al. (2010, p. 338) suggest that 
this situation of existing rights is a general 
reality: ‘Anyone who has worked closely 
with small-scale fi sheries in developing coun-
tries knows that the access to fi sheries (in par-
ticular, small-scale coastal or inland fi sheries) 
is always conditioned by some form of formal 
or informal, symbolic or substantial, control 
systems generally established at the local/
community level’.

It is not surprising that access rights 
would have emerged, since there are clear 
benefi ts to defi ning the group of fi shers enti-
tled to fi sh in certain locations, both for the 
fi shers themselves and for the well-being of 
the fi shing community. If rights already exist, 
and holders of the rights are already speci-
fi ed, it will be important to assess the nature 
of those rights, how effective they are in meet-
ing current objectives (as well as criteria of 

equity and sustainability) and whether there 
are available mechanisms to reinforce them. 
Certainly, it is likely to be less costly and eas-
ier politically to accept and reinforce tradi-
tional rights than to attempt the development 
of an entirely new regime.

Choosing among rights

If for some reason no use rights system is 
already in place (or alternatively, if use rights 
do exist but the current system is not func-
tioning in a manner widely considered as 
effective or acceptable), then those involved 
in fi shery management are faced with a 
choice among the various use rights options 
described above. However, given the biologi-
cal, economic and social diversity of fi sheries, 
no single-use rights approach will be appli-
cable everywhere. The choice of use rights 
must fi t into the culture, the historical reality 
and the policy directions of the specifi c fi sh-
ery and overall jurisdiction. As the head of 
FAO’s Fisheries and Aquaculture Depart-
ment has noted (Nomura, 2006, p. 25): ‘… 
fi sheries policies, management approaches – 
and fi shing rights – need to be tailored to the 
specifi c context of countries and localities 
with respect to the fi sheries in question, the 
social setting, culture, etc’. This reinforces the 
broad point of Kuperan and Raja Abdullah 
(1994, p. 306): ‘Planning and setting objec-
tives for management of small-scale coastal 
fi sheries requires a good understanding of 
what is meant by small-scale coastal fi sheries, 
the resource attributes, the traditional values 
of fi shing communities, the institutional 
arrangements and the overall environment in 
which small-scale fi sheries operate’.

This implies the need for a collaborative 
process to determine a framework of use 
rights that will meet objectives and be fea-
sible in practice. The collaboration must be 
designed and implemented in an equitable 
manner that is widely recognized as legiti-
mate, and involve fi shery managers and 
planners working together with a suitable 
range of interested parties. It must also be rec-
ognized that each use rights option has its 
inherent advantages and limitations, so that 
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what is ‘best’ will depend on the fi shery in 
question. Thus it is important to understand 
how the particular fi shery circumstances 
infl uence the desirability of certain options 
over others. Factors to take into account 
include: (i) the societal objectives; (ii) the rel-
evant history and traditions; (iii) the relevant 
social, cultural and economic environment; 
(iv) the key features of the fi sh stocks and the 
ecosystem; and (v) the fi nancial and person-
nel capacities of the particular fi shery 
(Charles, 2002). It should not be surprising, 
given this reality, that there is no consensus 
about which use rights options are most com-
patible with which fi shery features, only 
some trends (e.g. that sedentary fi shery 
resources may be especially amenable to the 
use of TURFs).

Allocation of rights

In small-scale fi sheries, as has been noted, 
rights may well already be allocated. How-
ever, if a new use rights system is being 
implemented for some reason, or if there is 
seen to be a need for adjustments to the exist-
ing system, how should the rights be allo-
cated? There is no universally correct way to 
accomplish this and diffi cult choices are 
faced. Some approaches, such as one-time 
auctions or ongoing markets for rights, are 
not generally suitable for small-scale fi sheries, 
since community and social values, while cru-
cial in such fi sheries, are typically ignored in 
these approaches. For example, as Panayotou 
(1982, p. 43) notes: ‘Auctioning or market sale 
of a limited number of licences is certain to 
exclude many small-scale fi shermen who 
have poor access to funds to bid for or pur-
chase a licence’. The sale of fi shing rights also 
tends to limit (especially fi nancially) the 
capability of governments to undertake new 
policy directions, such as shifts in the fi shery 
toward small-scale rather than industrial 
fi sheries, or toward conservationist over 
destructive fi shing gear.

Another allocation option is to assign 
rights on the basis of ‘catch history’. This is 
common in industrial fi sheries, where it is 
often done in proportion to each individual’s 

past catches, or some other measure of partici-
pation in the fi shery, possibly with adjustments 
to increase equity among the fi shers. However, 
it is problematic to properly defi ne historical 
participation, especially in small-scale fi sheries 
where catches are rarely fully monitored.

A third option is for use rights to be allo-
cated on a group/collective basis directly to 
participating communities, fi shing sectors or 
other identifi able groups. Typically, the com-
munity or group holding the rights in com-
mon makes subsequent allocations (whether 
permanently or periodically) to participating 
individuals through methods that can be tai-
lored locally. This approach has desirable fea-
tures, in terms of empowering communities 
and allowing for local values to be refl ected, 
but must ensure that possible imbalances in 
power within the community do not lead to 
inequitable results in the allocation of rights.

Duration of rights

In small-scale fi sheries, the fi shers and fi shing 
communities involved typically have a long-
term dependence on the fi shery for their liveli-
hood. The link between fi shery rights and 
social, economic and human rights is therefore 
one in which access to the fi shery is guaranteed 
to local fi shers and communities. In return, the 
security of tenure and access can lead to local 
stewardship of coastal resources and an incen-
tive to better ‘plan for the future’ in husband-
ing the resource. Thus in many small-scale 
or artisanal fi sheries, access rights – which 
may well be available to all those in the local 
community – tend to be of indefi nite dura-
tion, considered essentially permanent.

On the other hand, long-term rights can 
be problematic if a fi shery was initially devel-
oped or exploited by industrial fi shing compa-
nies or foreign fl eets, but government now 
seeks to improve the situation of small-scale 
fi shers by shifting rights to them. If the ini-
tial larger-scale operators had been given 
long-duration use rights, that might prevent 
the subsequent entry of small-scale fi shers. 
In such situations, clearly there could be a 
benefi t in shorter-duration rights, to provide 
greater management fl exibility.
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Transferability of rights

The transferability of use rights refers to the 
capability of rights holders to shift ownership 
of the right to someone else – whether perma-
nently (e.g. by selling those rights, or handing 
them down in a family from one generation 
to the next) or temporarily (e.g. by transfer-
ring the rights to another fi sher within a fi sh-
ing season). The choices in this regard can 
have large impacts on small-scale fi sheries 
and fi shing communities.

If those holding use rights transfer these 
to their children, this may well be positive 
from the perspective of community stability. 
On the other hand, if the rights are able to be 
bought and sold, as advocated by some fi sh-
ery commentators, this tends to lead to a con-
centration of those rights, as those with 
greater fi nancial resources buy out others 
(Copes and Charles, 2004). Since small-scale 
fi sheries are often the economic foundation of 
their communities, this concentration of 
rights is likely to produce negative impacts 
on community stability, because the rights 
typically shift out of small communities and 
into larger centres, together with a loss of 
rural livelihoods (employment) and detri-
mental effects on equity in the coastal econ-
omy. Given all these impacts, it will typically 
be important to place limits on (if not fully 
prohibit) the permanent transfer of use rights. 
This would be particularly important for 
market-based use rights, but even for the 
widely acceptable within-family process of 
handing down the rights from fi shers to their 
children, there could be benefi ts in greater 
stability within the fi shing community or 
region if transferability is restricted to within 
the particular sector or community in which 
the use rights reside.

On the other hand, there may be rela-
tively few problems with temporary trans-
ferability, in which use rights can be 
transferred from one fi sher to another within 
a fi shing season, but then revert back to the 
original fi sher at the end of the season. This 
provides occasional short-term fl exibility 
(e.g. for fi shers who happen to become sick 
or injured in a given year) while maintaining 
long-term stability in the distribution of the 
rights.

Conclusions

This chapter has focused in two main direc-
tions: (i) describing fi shery rights from the 
specifi c perspective of small-scale fi sheries; 
and (ii) linking fi shery rights with human 
rights. Both of these areas of emphasis are 
very much in the spirit of a major meeting 
organized by the Food and Agriculture 
Organisation (FAO) of the United Nations in 
2008, the Global Conference on Small-scale 
Fisheries. That meeting, which brought 
together a wide range of fi shers, fi shworkers, 
NGOs, governments and international orga-
nizations, reinforced a major shift in fi sheries 
management, and the end of an era of sim-
plistic thinking about rights in fi sheries.

The simplistic view of rights revolved 
around an imbalance between fi shery rights 
and human rights, with the focus on the fi rst 
while ignoring the second. This led to an illu-
sory view of the world in which it was 
assumed that, to achieve success in fi sheries, 
one merely needs to assign the right to fi sh, 
regardless of whom gets those rights. In such 
a view, it really does not matter whether the 
rights holders are fi shers, corporations or 
communities, only that rights are assigned.

This simplistic approach had an element 
of truth at its roots – that regardless of who 
holds rights, having secure access to the fi sh-
ery does provide them with more security and 
makes it more worthwhile to take care of the 
resource into the future. However, other key 
realities in small-scale fi sheries and fi shing 
communities were neglected:

1. That rights may well already be in place 
in many small-scale fi sheries, and these 
should be reinforced and supported, rather 
than ignored and replaced.
2. That who holds fi shing rights, and how 
those rights are handled, makes a critical 
difference to the broader issues of commu-
nity well-being, poverty alleviation, socio-
economic success and system resilience.
3. That fi shing rights need to be closely 
linked with, and supportive of, social, eco-
nomic and human rights.
4. That rights held by communities (‘com-
munity rights’) may be particularly effective 
in some small-scale fi sheries.
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Figuring out the right form of rights 
requires an understanding of all these reali-
ties. Indeed, moving to a more realistic vision 
of rights requires reinterpreting a term com-
monly used in the literature on fi shery eco-
nomics and management – ‘rights-based 
management’ (Neher et al., 1989). What is 
needed is an understanding that, for fi sheries 
management to be ‘rights-based’, it must take 
place in the context of all the various forms of 
rights. Given their mandate, fi sheries agen-
cies may have been inclined to focus only on 
use rights (over fi shery access) and manage-
ment rights (as in co-management). A broader 
vision of rights involves adding social, eco-
nomic and human rights to the picture – 
rights that are fundamental and cannot be 
given out or taken away by government.

Furthermore, along with rights go respon-
sibilities. The FAO Code of Conduct for 
Responsible Fisheries (1995, para. 6.1) states: 
‘The right to fi sh carries with it the obligation to 
do so in a responsible manner …’. A key aspect 
in moving toward responsible fi sheries thus 
lies in developing effective and accepted sets 
of both rights and responsibilities among fi sh-
ers. As Jentoft et al. (1998, p. 434) note: ‘When 
rights of management and property go 
together, property is not only a right but also a 
responsibility for the collective as well as the 
individual. Without that responsibility there is 
no guarantee that property rights may insti-
tute sustainable resource use’.

Understanding, assessing and dealing 
with the impact of fi shery rights on liveli-
hoods, poverty, community well-being and 
human rights are clearly critical topics. In a 
context of developing countries, attention is 
needed to the relationship of fi shery rights to 
the overall objectives of fi shery and develop-
ment policy. For example, a more complete 
rights-based approach, one combining fi shery 
and human rights, can contribute in a practical 
way to achieving a balance in the debate over 
‘wealth-based’ and ‘welfare function’ perspec-
tives on the priorities for small-scale fi sheries 
(Cunningham et al., 2009; Béné et al., 2010).

Drawing on insights in an oft-quoted 
paper of Béné (2003) on poverty and fi sheries, 
Hersoug (2006, p. 7) concludes that: ‘The point 
is simple: rights-based fi sheries management 
may secure some type of ownership, be it 

individual or collective. But we need to secure 
rights for the right people. That can only be 
done through institutional reforms …’.

A similar conclusion is reached by Jentoft 
(2007, p. 93): ‘Property rights can lead to more 
inequity but they can also be employed for 
correcting inequities, as they can be used as a 
mechanism to protect those in need of protec-
tion, that is, the marginalized and impover-
ished among fi shers’.

Herein rests a major challenge in linking 
human rights and fi shery rights within a 
context of small-scale fi sheries.

To this end, we need to move toward the 
‘bigger picture’ that connects the fi sheries ‘silo’ 
to broader policy and legal frameworks, and to 
the well-being of coastal communities, in order 
to address, in a holistic way, the many issues 
facing small-scale fi sheries (Berkes et al., 2001; 
Charles, 2001). For example, ensuring access 
rights to subsistence fi shing in coastal commu-
nities may well be closely related to enhancing 
local food security, and incorporating post-
harvest aspects into rights discussions can be 
important to ensure consideration of the rights 
of women involved in marketing fi sh. Moving 
to a ‘bigger picture’ perspective will involve 
better understanding linkages among the vari-
ous forms of rights, both within the fi shery sys-
tem itself and in a multi-sectoral context, so as 
to produce more comprehensive approaches to 
managing small-scale fi sheries, ones that are 
better able to improve well-being and safe-
guard livelihoods.
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5 Managing Overcapacity 
in Small-scale Fisheries

Robert S. Pomeroy

Introduction

There is growing concern worldwide about 
the impacts of overfi shing and overcapacity 
on the sustainability of fi sheries and on the 
social and economic conditions of fi shers and 
fi shing communities. In fi sheries

… that are unmanaged or managed as de 
facto open access, the race for fi sh soon tends 
to create a fi shing capacity that is larger than 
that needed to catch the sustainable yield. If 
this is uncontrolled, this capacity generally 
leads to overfi shing.   
(Cunningham and Gréboval, 2001, p. 5).

Garcia and Newton (1997) estimated 
that in 1989, the world’s fi shing fl eet refl ected 
an overcapacity of 25–53% with respect to 
maximum economic yield. Over the period 
1970–1990, the capacity of the world’s indus-
trial fi sheries grew eight times faster than the 
rate of growth of landings from world capture 
fi sheries (Gréboval and Munro, 1999). A report 
published by the World Wildlife Fund (Porter, 
1998) stated that the world fl eet was 2.5 times 
(150%) greater than world fi sh stocks could 
sustain. FAO research shows that tuna fi sheries 
worldwide have an average harvesting overca-
pacity of about 20%, although this varies from 
region to region. Similarly, a recent government 
study in the USA found that overcapacity exists 
in 55% of 73 important fi sheries (FAO, 2004).

Fishing capacity is defi ned by FAO (2000, 
p. 3) as ‘the amount of fi sh (or fi shing effort) 
that can be produced over a period of time by 
a vessel or a fl eet if fully utilized and for a 
given resource condition.’ Two terms are 
important to the discussion of capacity – 
excess capacity and overcapacity (Ward et al., 
2004). Excess capacity exists when potential 
catch or effort is greater than actual catch or 
effort in a given period. Excess capacity is a 
short-term issue that can arise when boats 
operate on average for fewer days than 
expected under more average conditions, as a 
result of, for example, lower prices, higher 
costs or management decision. The term 
‘overcapacity’ conveys the fact that fi shing 
capacity is greater than some optimal or 
desired level (in terms of catch and corre-
sponding fl eet size). Overcapacity is a long-
term concept, in that there are excessive 
levels of capacity over the longer term in 
 relation to some target level of yield or capital 
(boats, gear, fi shers) used in the fi shery. In 
simple terms, overcapacity refers to the fact 
that there are ‘too many fi shers chasing too 
few fi sh’ in the long term. The objective of 
capacity management is to identify the 
desired level of capacity and bring existing 
capacity into line with this target level (Ward 
et al., 2004).

The problems of overcapacity have become 
a key issue in fi sheries management. In 1999, 
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the FAO Committee on Fisheries adopted ‘The 
International Plan of Action for the Manage-
ment of Fishing Capacity’, which calls for states 
to prepare and implement national plans to 
effectively manage fi shing capacity, with pri-
ority to be given to managing capacity on 
fi sheries where overfi shing is known to exist 
(Gréboval, 2000).

An FAO (2004) survey on capacity man-
agement found that 60 of 80 countries that 
responded to the survey had conducted, or 
planned to conduct, an initial assessment of 
national fi shing capacity – but mostly for 
large-scale commercial fi sheries. Half of the 
countries reported having national pro-
grammes in place for monitoring fi shing 
capacity, but fewer (26) had established target 
capacity levels for their commercial fi shery 
fl eets. Eighty per cent reported having 
directly incorporated capacity considerations 
into their day-to-day fi sheries management 
regimes. In the Asian region in 2007, six of ten 
countries (Australia, Bangladesh, Cambodia, 
Indonesia, Malaysia, Thailand) had devel-
oped national plans to address fi shing capac-
ity, although specifi c copies had not been 
provided to FAO and there was some doubt 
as to the accuracy of the reporting (Morgan 
et al., 2007).

International policy discussions of fi sh-
ing overcapacity have largely ignored the 
small-scale fi sheries subsector. The problem 
of reducing overcapacity in small-scale fi sh-
eries in developing countries is much more 
complex than that of reducing overcapacity 
in industrial fl eets. Due to the complexities 
inherent in small-scale fi sheries, countries are 
unlikely to prepare effective plans to address 
overcapacity in this subsector without sup-
port to analyse the problem and generate 
new policy options. Actions taken to date by 
resource managers to deal with overcapacity 
in small-scale fi sheries, such as command and 
control regulation and vessel and gear buy-
back, have not been effective at dealing with 
the issue. Unless the core issues of fi shing 
capacity, i.e. of overcapacity, are addressed, 
that is, access control and defi ned property or 
user rights and facilitating the exit of labour 
and capital from the fi shery, any regulatory 
measures or other management strategy, such 
as marine protected areas, will simply be a 

stop-gap measure since more people will 
continue to enter the fi shery.

The purpose of this chapter is to present 
and discuss the concept and assessment of 
over capacity in small-scale marine fi sheries, 
and the appropriate and integrated app ro-
aches to facilitating the removal of overca pa-
city. The chapter should assist governments 
and fi sheries managers to prepare national and 
fi shery-specifi c plans of action for the mana-
gement of capacity in small-scale fi sheries.

The Problem of Overcapacity 
in Small-scale Fisheries

Overcapacity in a fi shery tends to develop as 
a result of some market imperfection, such as 
the absence of clear property rights. Overca-
pacity in fi sheries leads to several problems, 
including the following (Metzner and Ward, 
2002; Ward et al., 2004):

 ! over-investment in fi shing boats and gear;
 ! too many fi shers (captains and crew);
 ! reduced profi t and decline in quality of 

life of fi shers and their families;
 ! increasing confl ict in the fi shery; and
 ! political strife in the management process.

In addition, overcapacity is one of the 
leading causes of overfi shing. Many near-
shore fi sheries around the world are over-
fi shed (Ward et al., 2004), resulting in severe 
depletion of coastal fi sh stocks and degrada-
tion of marine habitats (Morgan et al., 2007). 
Such declines have increased poverty among 
coastal fi shers in developing countries. Over-
fi shing has also reduced the contribution of 
coastal fi sheries to employment, export reve-
nue, food security and rural social stability in 
these nations (Ward et al., 2004). Unless reme-
dial action is taken, declining resources, 
increasing poverty and impaired contribu-
tion to national development are expected to 
worsen as coastal populations increase.

Although the problem of overcapacity is 
well recognized and relatively easy to anal-
yse, it remains one of the most intractable 
issues in fi sheries. Integral elements of this 
situation that add to the complexity of fi nd-
ing solutions include:
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 ! growing populations;
 ! poverty;
 ! open-access nature of the resource;
 ! a high dependence of fi shers on the 

resource for food and livelihood;
 ! sluggish economies;
 ! high level of unemployment or under-

employment;
 ! lack of ready alternative and supplemen-

tal employment and livelihood opportu-
nities within the fi shing community;

 ! pressure to fi nd additional fi sheries 
resources;

 ! increasing numbers of part-time and sea-
sonal fi shers;

 ! lack of management and enforcement;
 ! limited transferability of and rigidities in 

the movement of use-specifi c capital and 
labour;

 ! lack of credit and markets;
 ! government policies that encourage cap-

ital investment and exploitation of fi sh 
stocks;

 ! lack of institutional mechanisms for a 
coordinated and integrated approach to 
horizontal economic and community 
development blending fi shery and non-
fi shery sectors; and

 ! lack of research and information.

Because the capital and labour employed in 
small-scale fi sheries are generally use-specifi c, 
their exit is often diffi cult and painfully slow. 
Many small-scale fi shers exist at the subsis-
tence level and have a short-term survival 
strategy of taking care of themselves and 
their family that day (Pomeroy, 1991). Such 
fi shers, due to limited mobility and lack of 
alternative employment, utilize whatever 
resources are available (technology, skill, 
capital) to harvest as much fi sh as possible 
before others do so. The fi sher, living at the 
subsistence level, has a high discount rate con-
cerning use of the resource; that is, profi ts and 
food are preferred today rather than a contin-
ual fl ow into perpetuity. Under such condi-
tions, as long as small-scale fi shers can obtain 
a positive return, they will continue fi shing 
and try to circumvent any command and con-
trol regulatory measures, such as gear limita-
tions, closure of fi shing areas and other means 
(see also Hauck, Chapter 11, this volume).

Issues of overcapacity and sustainable 
resource use cannot be isolated from poverty, 
unemployment and declining quality of life 
in fi shing communities. The main brunt of 
such economic and social distress is borne by 
women, children and unskilled fi shers, as 
well as by those unskilled people who are 
directly and indirectly dependent on fi shing.

Fisheries managers have become increas-
ingly aware of the need to develop appropri-
ate policies to facilitate the exit of capital and 
labour from overexploited fi sheries. The 
focus on capacity reduction efforts at both 
international and national levels has been 
on industrial and commercial fi sheries. There 
is a lack of a policy focus on the specifi c 
approaches that could be pursued in small-
scale fi sheries. Countries with small-scale 
fi sheries with severe overcapacity are unlikely 
to implement effective plans to address fi sh-
ing overcapacity without methods and 
approaches to analyse the problem and gen-
erate new policy options. Methods are needed 
to facilitate easily measurable fi shing capac-
ity in small-scale fi sheries, and approaches 
are needed to address the issue.

Overcapacity in Small-scale Fisheries 
in South-east Asia

The countries of South-east Asia (Brunei, 
Cambodia, Indonesia, Laos, Malaysia, Philip-
pines, Taiwan, Thailand and Vietnam) have a 
population of over 510 million, of whom 
approximately 35% live below the poverty 
line. The population of these nine countries is 
expected to reach 650 million by the year 2020. 
The average fi sh consumption for the region is 
relatively high, at 22 kg per capita per year, 
and is higher in coastal communities. In some 
countries and fi shing communities, fi sh pro-
vides the main source of animal protein. In 
addition, fi shing and the extraction of aquatic 
resources provides the main livelihood for 
millions of families (ADB, 2006).

It is estimated that the demand for food 
fi sh in the year 2010, calculated at a constant 
per capita consumption rate of 22 kg/year, 
would be 18–19 million t (Delgado et al., 2003). 
Production from marine capture fi sheries is 
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not expected to keep up with demand, caus-
ing concerns for food security in the region. 
The increasing demand for fi sh from the 
expanding population will create more stress 
on the already depleted coastal and inshore 
fi shery resources targeted by small-scale fi sh-
ers in the region.

It is now almost universally accepted that 
most of the nearshore fi sheries in South-east 
Asia are overfi shed. It is also accepted that 
overcapacity is one of the leading causes of 
this overfi shing. The results of a regional 
expert consultation on management of fi shing 
capacity (SEAFDEC, 2006) concluded that 
overcapacity of fi sheries was a primary cause 
of the major problems within the fi shery sec-
tor, including declining catches. Silvestre et al. 
(2003, p.13) state that:

The results of overfi shing in South and 
Southeast Asia are that coastal fi sh stocks 
have been severely depleted. Resources have 
been fi shed down to 5–30 percent of their 
unexploited levels. Such declines have 
increased poverty among coastal fi shers who 
are already among the poorest of the poor in 
developing Asian countries. Overfi shing has 
also reduced the contribution of coastal 
fi sheries to employment, export revenue, 
food security and rural social stability in 
these nations. The trends (resource decline, 
increasing poverty and impaired contribution 
to national development) are expected to 
worsen as coastal populations increase, 
unless remedial action is undertaken.

Other authors have echoed these con-
cerns: Stobutzki et al. (2006, p. 116) state that 
‘… there is an urgent need to reduce fi shing 
capacity in the region’, and Sugiyama et al. 
(2004, p. 21) predict that ‘Based on current 
trends, production from capture fi sheries in 
the Asia-Pacifi c region will decline over the 
next 10–20 years unless overcapacity and 
fi shing effort is greatly reduced’.

As an example, in the Philippines, the 
total number of vessels in the municipal fi sh-
ery sector was estimated at 20,000 units in the 
whole country in 1948, of which 83% were 
non-motorized. This grew to an estimated 
500,000 units after 40 years, with a higher per-
centage of motorized boats (Dalzell and Cor-
puz, 1990). The total number and tonnage of 
commercial fi shing boats rose from 3265 and 

150,260 t, respectively, in 1988, to 4014 and 
216,090 t (increases of 23% and 44%) in 1994 
(Courtney et al., 1998). Catch per unit effort, as 
measured in tonnes/horsepower (t/hp) for 
the total small pelagic fi sh catch from munici-
pal (small-scale) fi sheries in the Philippines 
has declined from 2.9 t/hp in 1948 to an esti-
mated 0.20 t/hp in 2000 (Green et al., 2003). 
The Lingayen Gulf, a major fi shing ground in 
northern Luzon, Philippines, reached its max-
imum sustainable yield more than 20 years ago 
(Green et al., 2003). It is estimated that the fi sh-
ery now has 400% too much effort for the avail-
able fi sh stocks. Catch rates in Lingayen Gulf 
are fi ve times smaller than they were in 1990 
(Green et al., 2003). In 1983, Pomeroy (1989) 
estimated that there were 767 full-time fi shers 
using 25 different fi shing gear types in the ten 
coastal barangays (villages) of the Municipality 
of Matalom, Leyte. Subsequent visits in 1993 
and 2001 found an increase in the number of 
full-time fi shers to 923 and 1087, respectively. 
Daily fi sh catch for line-fi shers had declined 
from 2.1 kg in 1983 to 0.5 kg in 1993; for fi sh-
trap fi shers from 13.5 kg to 5.4 kg; and for gill-
net fi shers from 23.7 kg to 8.3 kg (Pomeroy, 
personal observation). Research conducted by 
the WorldFish Center (2002, p. 25) on coastal 
fi sh stocks in the Philippines found that, over-
all ‘… the level of fi shing in the grossly modi-
fi ed stock is 30% higher than it should be (i.e. 
fi sh are being harvested at a level 30% more 
than they are capable of producing)’. The same 
general pattern of overfi shing and overcapac-
ity most probably holds true for other small-
scale fi sheries in South-east Asia.

An expert consultation on the manage-
ment of fi shing capacity in the South-east 
Asian region (SEAFDEC, 2006, p. 10) con-
cluded that ‘Improvement of fi shery manage-
ment could not be done without addressing 
the issue management of fi shing capacity’. In 
addition, it was found (p. 10) that:

No aggregated data on fi shing capacity at 
national/regional level, however, the 
information is available in more site-specifi c 
and projects related forms than statistical 
information and national policy and plans 
exist for management of fi shing capacity. 
However, among them there is a different 
degree of readiness, in most countries there is 
not any proper management system in place.
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Morgan et al. (2007, p. 26) state that 
‘There is an increase in awareness of, and 
actions to address, fi shing capacity issues by 
member countries’. They further state that 
(p. 26):

While there has been an increase in the 
use of capacity reduction programmes in 
small-scale fi sheries in countries of the region 
within the past few years, this has not 
occurred to the same extent in industrial 
fi sheries. This parallels the increase in activity 
related to measurement of fi shing capacity in 
small-scale fi sheries, but not industrial 
fi sheries.

While there may be an increase in aware-
ness of the issue in the region, there is no 
quantitative confi rmation that capacity reduc-
tion measures in small-scale fi sheries in the 
region has brought about any substantive 
improvements in either the resource or the 
lives of people.

Fisheries Management

Ward et al. (2004, p. 7) state that ‘Overcapacity 
is a relative measure, basically indicating that 
capacity is greater than some desired level’. 
For example, if having a large number of boats 
operating in the fi shery and reducing the size 
of the fi sh stock is not compatible with the 
overall objectives of fi sheries management, 
then overcapacity exists and something needs 
to be done to deal with this problem. Ward 
et al. (2004, p. 7) further state that:

The fundamental objective of capacity 
management is to identify the desired level of 
capacity and bring the existing capacity into 
line with this target level. Further, this target 
level of capacity – either input or output 
based – also relates to some desired stock size 
and level of exploitation of the stock, so there 
is also an implicit (or, in some cases, explicit) 
target fi shing mortality and stock level.

Thus, in order to manage capacity, man-
agers must have a clear set of management 
objectives for the fi shery in order to guide the 
identifi cation of an appropriate target capacity. 
Identifi cation of the appropriate target capac-
ity level for the fi shery is often not easy, given 
multiple and often confl icting objectives, such 

as conserving fi sh stocks, providing employ-
ment and maintaining healthy ecosystems.

The selection and adoption of a target 
level of capacity is often a critical stumbling 
block in many fi shery management schemes. 
The emphasis on target levels is clearly 
appropriate when there is enough informa-
tion to identify the level. When there is not 
enough information, management reference 
directions (Berkes et al., 2001) may be an ade-
quate basis for management action. This will 
often be the case in small-scale fi sheries, par-
ticularly those showing signs of overexploita-
tion. In fi sheries where overcapacity exists 
and can be measured to some extent, the spe-
cifi c target capacity level may not be known 
but the need to move in that direction may be 
clear, and it may be possible to do so without 
knowing the target end point. This shifts the 
focus of management action from ‘where do 
we want to be?’ to ‘how do we move in the 
desired direction?’ Incorporation of the con-
cept of reference directions into management 
planning will be a suffi cient basis for action in 
many small-scale fi sheries where problems 
have been qualitatively identifi ed, but quanti-
fi cation is not possible (Berkes et al., 2001).

In order to manage capacity, managers 
need to measure and understand how much 
capacity currently exists in the fi shery and 
what is the desirable level of capacity (i.e. the 
target level of capacity) that best meets man-
agement objectives. Regular assessments of 
capacity are needed to determine how capac-
ity is changing over time and what the 
impacts of these changes are.

Measuring Fishing Capacity at the 
Small-scale Fishery Level

Small-scale fi sheries can generally be charac-
terized by multiple fi shing gears targeting 
multiple fi sh species using a variety of motor-
ized and non-motorized vessels in coastal 
waters located near the fi shing community 
(Berkes et al., 2001). In any individual fi sh-
ery, there may be 5 to 25 or more different 
fi shing gears being used, ranging from spears 
to traps to handlines to nets, and operating 
24 hours a day.
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Fishers may range from women gleaners, to 
children spearing for octopus, to non-motorized 
handliners, to upland farmers undertaking sea-
sonal fi shing, to motorized gillnetters, to beach 
seiners, to migratory fi shers chasing coastal 
pelagics, to commercial trawlers. The level of 
fi shing effort from all this diversity of fi shing 
gears and fi shers is usually very high through-
out the year.

To manage fi shing capacity in these com-
plex fi sheries, it will be necessary to under-
stand the current capacity. If excess capacity 
exists and if it is a problem, the level of capac-
ity that best meets the objectives of manage-
ment, what this means for the structure of the 
fi shery, and how to move to the desired level 
of capacity (Ward et al., 2004) begs answers to 
several questions:

 ! How is fi shing capacity defi ned?
 ! How is fi shing capacity to be measured?
 ! What is the level of overcapacity in the 

fi shery?

There are a number of different under-
standings of capacity depending upon disci-
plinary background. A recent FAO report 
(Ward et al., 2004, p. 2) states that:

Fishing technologists often consider fi shing 
capacity as the technological and practical 
feasibility of a vessel achieving a certain level 
of activity – be it days fi shing, catch or 
processed products. Fisheries scientists often 
think of fi shing capacity in terms of fi shing 
effort, and the resultant rate of fi shing 
mortality (the proportion of the fi sh stock 
killed through fi shing). Fisheries managers 
generally have a similar view of fi shing 
capacity, but often link the concept directly 
with the number of vessels operating in the 
fi shery. Many managers express fi shing 
capacity in measures such as gross tonnage 
or as total effort (e.g. standard fi shing days 
available). Most of these ideas refl ect an 
understanding of capacity primarily in terms 
of inputs (an input perspective). Economists 
tend to consider capacity as the potential 
catch that could be produced if the boat were 
to be operating at maximum profi t or benefi t 
(an output perspective).

While a defi nition of fi shing capacity 
may be agreed, there is still no generally 
accepted and standardized defi nition of how 

capacity should be measured, particularly for 
small-scale fi sheries. However, a number of 
methods for measuring fi shing capacity, both 
quantitative and qualitative, are available.

Techniques for Measuring and Assessing 
Capacity in Fisheries

Measuring capacity or the degree of capacity 
utilization in a fi shery is relatively easy, 
because it does not require any information 
on the status of the fi shery resource per se. 
One can compare actual levels of fi shing 
inputs use (such as number of vessels, gear or 
fi shing effort) or output (using catch as an 
indicator) with potential ones, assuming 
unrestricted but normal full use of the avail-
able inputs (actual levels of capacity) (Pascoe 
and Gréboval, 2003; Ward et al., 2004).

To quantitatively assess overcapacity, 
existing capacity has to be compared to an 
optimal or target level of capacity (the target 
fi shing capacity, e.g. in terms of catch, corre-
sponding effort level and corresponding fl eet 
size assuming ‘normal’ use of fi shing units). 
Because of the mobile nature of fl eet capacity, 
this comparison may be made at stock, fi sh-
ery, area or exclusive economic zone level. 
Establishing a target level of exploitation 
is required to set a target level of capacity. 
Reference points may be used to indicate the 
‘optimum’ level of capacity, depending upon 
management objectives.

Both input- and output-based measures 
of capacity have been developed (Pascoe and 
Gréboval, 2003). Pascoe (2007) reports that 
most countries have adopted an input-based 
measure of capacity (such as vessel numbers, 
engine power, gross tonnage, vessel length), 
and relatively few countries have adopted an 
output-based measure for capacity manage-
ment. Pascoe (2007) further states that the rea-
son for this is that input-based measures are 
preferred by policy makers since capacity 
management is viewed as fl eet (or effort) 
management, rather than addressing the 
property rights issue.

Both quantitative and qualitative methods 
exist to determine the level of capacity in a fi sh-
ery. While seemingly easy, and possibly being 
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so for some single-gear and single-species fi sh-
eries, quantitative estimation of capacity can be 
complex and diffi cult. Any analytical method 
will require, and be limited by, adequate data 
and analytical skills. Analysis of overcapacity 
has to address the dynamic nature of the fi sh-
ery, including, for example, seasonality of fi sh-
eries and mobility of stocks and fi shers. 
Adequate data must be available, such as num-
ber of vessels, vessel characteristics, fi sh catch 
and landings, economic data, etc. to have suf-
fi cient information for analysis.

The vast majority of small-scale fi sheries 
have limited or no formal, quantifi ed infor-
mation on catch or effort. Therefore, any 
method for use in small-scale fi sheries must 
require limited data and be simple and cost-
effective. The characteristics of small-scale 
fi sheries (i.e. multiple gears, multiple species, 
open access, seasonal fl uctuations in capacity 
and effort, interactions between small-scale 
and large-scale fl eets) make use of available 
approaches to measurement of fi shing capac-
ity limited, and resulting estimates subject to 
some uncertainty.

It should be noted that all of the indica-
tors discussed below have limitations. Most 
provide only information about overcapacity 
at one point in time. No indicator should be 
used alone, but a combination of indicators 
can at a minimum provide a determination of 
the existence of overcapacity and the need to 
take action.

Quantitative estimates

Several quantitative approaches have been 
developed to estimate overcapacity (Asche, 
2007; Pascoe, 2007). These include: (i) peak-
to-peak; (ii) factor requirements function 
when there are total allowable catch limits 
or a revenue function when outputs are 
unconstrained and freely chosen; (iii) frontier 
production function and output; (iv) dual-
economic based; (v) data envelopment anal-
ysis and frontier; and (vi) maximum potential 
effort based on ideal, empirical and practi-
cal, and fi shing power or fi xed effects. Which 
method is used depends in large part upon 
the nature of the fi shery, availability of 

data – especially cost data for variable inputs 
and a capital rental or service price – and the 
intended use of the capacity measure (Kirkley 
and Squires, 1999).

It is acknowledged that existing meth-
ods will be too complex for use in most 
small-scale fi sheries and will need to be mod-
ifi ed and/or new methods developed in 
order to refl ect the unique characteristics of 
small-scale fi sheries. Of the six quantitative 
methods identifi ed above, the one with the 
most potential applicability for small-scale 
fi sheries is the data envelopment analysis 
(DEA). DEA is a mathematical programming 
technique for estimating technical effi ciency 
and capacity utilization. The methodology 
for measuring the technological-economic 
concept of capacity and capacity utilization 
using DEA was developed by Färe et al. 
(1989, 1994). The method derives a frontier 
output that corresponds to the output that 
could be produced given full and effi cient 
utilization of variable inputs constrained by 
the fi xed factors, the state of technology and 
the resource stock (Kirkley and Squires, 1999; 
Squires et al., 2003).

Overcapacity measures that utilize DEA 
estimate overcapacity levels relative to a bio-
logical target level of yield or to an economic 
target level of yield such as maximum eco-
nomic yield. The DEA approach allows 
capacity estimates for a range of situations, 
including multi-species fi sheries, multiple 
outputs and inputs, almost all data possibili-
ties, and individual boat level or relative to 
fl eet performance. Pascoe (2007) reports that 
DEA has been the preferred method for esti-
mating capacity due to its ease in incorporating 
multiple outputs, lack of assumptions regard-
ing functional forms and single technologies, 
and its ability to incorporate other informa-
tion, such as fi sher behavioural assumptions, 
prices and costs. Because it was developed for 
industrial fi sheries and can be complex to 
use, the DEA method would need to be modi-
fi ed for analysis of small-scale fi sheries and to 
meet data and analytical limitations. It cannot 
be used to rank different fi sheries on their 
level of capacity, nor to accommodate the 
stochastic (random) nature of fi sheries, and is 
based on observed outputs under prevailing 
conditions (short term in nature).



82 R.S. Pomeroy

Bioeconomic models have also been used 
to estimate input-based measures of overca-
pacity. Using such models, the fl eet size and 
composition that best conforms to the man-
agement objectives can be estimated and 
compared with current fl eet sizes and compo-
sition to develop an estimate of the level of 
overcapacity. Bioeconomic models can be 
complex and time consuming, unreliable due 
to uncertainty in the biological relationships 
and the lack of good economic data, have a 
limited life and are slow to provide informa-
tion (Pascoe, 2007).

Qualitative estimates

Because quantitative methods are inappro-
priate for estimating fi shing capacity in 
most small-scale fi sheries, non-quantitative 
estimates of capacity may be an alternative 
approach. Qualitative indicators show whether 
overcapacity exists at a point in time, but do 
not indicate the magnitude of the problem or 
the direction of change (Ward et al., 2004). 
A fi nding of overcapacity in the fi shery may 
result if several qualitative indicators suggest 
that overcapacity exists.

Subjective estimates

Subjective measures, based on informed 
judgement about the fi shery from knowl-
edgeable individuals, can be used. Several 
commonly used socio-economic assessment 
and rapid-appraisal techniques can be uti-
lized to derive subjective estimates. This 
might include a combination of socio- 
economic fi eld data collection methods such 
as observation, focus group interviews and 
key informant surveys; Delphi technique; 
visualization techniques such as maps, tran-
sects and timelines; and use of indigenous 
and traditional knowledge of fi shers. Such 
techniques can provide a wealth of informa-
tion in a relatively simple and cost-effective 
manner and provide information on historical 
changes and trends in the fi shery (Pido et al., 
1996; Bunce et al., 2000; Berkes et al., 2001). It 
should be noted that the information  provided 

by these techniques may be biased and should 
be used with caution.

Qualitative indicators of overcapacity

Qualitative assessments of overcapacity can 
be based on verifi able indicators, which 
themselves are based on scientifi c methods 
(Ward et al., 2004; Garcia et al., 2009, see also 
Evans and Andrew, Chapter 3, this volume). 
The indicator approach is used to apply a 
common measure to fi sheries and to reduce 
subjective judgment. It has the advantage of 
making maximum use of existing biological, 
management and fl eet-specifi c information. A 
combination of indicators, each indicating 
change over time, will be needed to deter-
mine qualitative capacity levels. These indi-
cators may include:

 ! Biological status of the fi shery. If signs of 
overfi shing are observed for the target 
species in a directed fi shery, it is probable 
that overcapacity exists, especially against 
a background of increasing capacity.

 ! Harvest/target catch ratio. Overcapacity 
is likely to exist when harvest levels reg-
ularly exceed the target catch, with a 
harvest-to-target catch ratio signifi cantly 
exceeding 1.0. However, this indicator 
must be considered in the context of the 
management of the fi shery. If a fi shery is 
closed before the target catch is exceed-
ed, the harvest level will not exceed the 
target, and no apparent overcapacity will 
be observed. Also, this indicator is not 
sensitive to any discarding that may take 
place in a fi shery managed through quo-
tas, and is therefore not a good indicator 
of overcapacity in fi sheries that are man-
aged through total allowable catch 
(TACs) or quotas. In addition, if the fi sh-
ery has been overfi shed, and the harvest 
level is below the target level, the mea-
sure may be less than 1.0 in spite of the 
presence of overcapacity.

 ! TAC/season length. Using the ratio of 
the TAC level to the season length, an 
increase over time of this ratio indicates 
overcapacity.

 ! Confl ict. Controversies surrounding the 
setting of the TAC and the sub-allocation 
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of the TAC among user groups may also 
indicate overcapacity.

 ! Catch per unit of effort. A decline over 
time in catch per unit of effort (CPUE) 
against a background of stagnating catch-
es generally implies overfi shing and, 
most likely, overcapacity. However, fl uc-
tuating total catches under a constant 
fi shing mortality management strategy 
could mask this effect, and CPUE trends 
may remain constant or increase for 
schooling species even though overall 
stock abundance is declining.

 ! Value per unit of effort. The value of 
catches per unit of effort (VPUE) may be 
a potential indicator of overcapacity in 
multi-species fi sheries, especially if the 
VPUE decreases as overall CPUE stag-
nates or decreases. VPUE is a useful ca-
pacity indicator in fi sheries where it is 
impractical to record the catch of each 
species separately, but recording the total 
value of sale is feasible.

 ! Age of fl eet. An increased age of the fl eet 
is an indicator of lack of investment in 
the fi shery and declining profi tability.

Other considerations in assessing capacity 
in fi sheries

Assessments of capacity in SSF may not pro-
vide enough information to formulate policies 
to address the problem. It is critical to under-
stand the underlying context that has brought 
about overcapacity, and this will require a 
more detailed examination of linkages among 
people, the economy, the resource and gov-
ernment policies. For example, an analysis of 
demographic and economic development 
trends that infl uence patterns of coastal and 
marine use can be conducted. Using popula-
tion census data, current occupational and 
migration patterns in the whole country and 
in coastal areas can be compared with histori-
cal occupational and migration patterns. The 
analysis should evaluate linkages between 
population, demographic changes and pat-
terns, economic development, poverty and 
natural resource use. Labour-adjustment pro-
cesses and occupational rigidities and their 

impacts may be examined. Policies for social 
and economic development and the fi shery 
sector should be examined to assess the types 
of subsidies and economic incentives being 
provided to the fi shing industry and to under-
stand interactions and impact on current fl eet 
capacity and resource sustainability. Because 
overcapacity is a consequence of absent or 
poorly defi ned property or user rights, it will 
be useful to undertake an analysis of prevail-
ing access conditions and possible alternative 
arrangements.

Approaches to Reducing Overcapacity

If overcapacity is considered to exist in a fi sh-
ery, a target or desired level of capacity will 
need to be identifi ed and agreed upon, and 
appropriate measures for reducing capacity 
will need to be selected. A variety of manage-
ment measures are available to reduce over-
capacity, although the practical reality of 
usage of these management measures is con-
strained by political, economic, social and 
technical considerations. As with the use of 
any management measure in fi sheries, there 
will be winners and losers as a result of capac-
ity management programmes, and issues of 
equity will need to be addressed. It is impor-
tant to keep in mind the social implications of 
management measures to address overcapac-
ity given the lack of social safety nets, the lim-
ited number of employment opportunities in 
rural areas and the lack of skills needed to 
fi nd other employment. The social and eco-
nomic impacts of reducing jobs in the fi sher-
ies sector may include increased confl ict and 
stress on individuals and families, the col-
lapse of rural communities and economies 
and loss of cultural identity.

Ward et al. (2004), based on the use of 
capacity management measures to change 
the set of incentives facing fi shers, describe 
the measures as either ‘incentive blocking 
instruments’ or ‘incentive adjusting instru-
ments’. Incentive blocking instruments 
attempt to restrict the level of activity in some 
form and include limited entry, buy-back pro-
grammes, gear and vessel restrictions, aggre-
gate quotas, non-transferable vessel catch 
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limits and individual effort quotas. Incentive 
adjusting instruments attempt to address the 
property rights issue (mentioned above that 
the existence of overcapacity is symptomatic 
of the absence of well-defi ned property or 
user rights) and allow the market to assist in 
reducing overcapacity and include individ-
ual transferable quotas, taxes and royalties, 
group fi shing rights and territorial use rights.

A recent study on fi shers’ perceptions of 
the use of a variety of fi shing capacity man-
agement measures in three South-east Asian 
countries (Cambodia, the Philippines and 
Thailand) found that some management 
measures are acceptable to the fi shers, while 
others are not (Table 5.1; Salayo et al., 2008). 
Overall, measures concerning effort reduc-
tion are not acceptable. Although most mea-
sures within the cluster ‘gear/area/temporal 
restrictions’ are acceptable, there is certain 
ambivalence towards a closed season. Both 
effort reduction and gear/area/temporal 
restrictions are regulatory in nature. Alterna-
tive and supplemental livelihoods were well 
accepted in all three countries.

Incentive blocking schemes, such as lim-
ited entry, buy-back programmes and gear 
and vessel restrictions, have seldom been 
effective in small-scale fi sheries in limiting 
overcapacity (Jensen, 2002). While they may 
be effective in certain situations in reducing 
capacity in the short term, they are seldom 
effective in limiting overcapacity in the lon-
ger term (Jensen, 2002). The primary reason 
they are ineffective in small-scale fi sheries is 

that overall management of these fi sheries is 
poor due to a lack of management plans and 
limited capacity, resources and political will 
to implement and enforce management mea-
sures. In addition, these schemes do not 
address the basic incentives that create over-
capacity – the absence of well-defi ned prop-
erty and user rights.

Limiting entry through vessel licensing 
limitations reduces the number of vessels and 
overall access to the resource stocks. Fishers 
often respond to limited-entry programmes 
by ‘capital stuffi ng’ (increasing a vessel’s 
horsepower or length) or technological inno-
vations in fi shing gear or in fi shing activity. 
Unless the fl eet size is kept small, there will 
be competition among gear types and fi shing 
in different areas. In small-scale fi sheries, lim-
iting entry to the fi shery through licence limi-
tation, for example, has not been used or 
effective due to a lack of political will to limit 
the number of fi shers, and the social and eco-
nomic implications, especially on poor fi sh-
ers’ access to the resource for food, income 
and livelihood. In the study by Salayo et al. 
(2008), having a steady year-round income 
and livelihood was the primary reason why 
the respondents were against the idea of lim-
iting the number of fi shers. Small-scale fi sh-
ers in the Philippines particularly felt that as 
long as they used legally permitted gears, 
they should be allowed to fi sh within munici-
pal waters. Many perceived that they did not 
have other employment opportunities. Most 
either lacked the skills for non-fi shing-related 

Table 5.1. Perceptions of respondents to strategies for exit from fi sheries in Cambodia, the Philippines 
and Thailand. Data from Salayo et al. (2008).

Strategies for exit from fi sheries Cambodia Philippines Thailand

Effort reduction
Catch limitation Disagreed Disagreed n/a
Limiting the number of fi shers Disagreed Disagreed n/a

Gear/area/temporal restrictions
Banning the use of some gears Agreed Agreed Rec.
Closed season/non-fi shing seasons Disagreed Ambivalent n/a
Establishment of protected areas n/a Agreed Rec.
Sustainable alternative livelihoods Agreed Agreed Rec.

Disagreed, > 50% of all respondents not in favour of the strategy; agreed, > 50% of all respondents in favour of the strategy; 
ambivalent, percentages of respondents who agreed and disagreed similar; n/a, the question was not specifi cally asked to 
respondents; rec. (recommended), the strategy was identifi ed, but the specifi c percentage of respondents was unknown.
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jobs or did not possess the required educa-
tional qualifi cations. A few argued that fi sh-
ing was a way of life, and hence those who 
would like to stay must be allowed to do so. 
The respondents reported that limiting their 
existing numbers was unacceptable, although 
they acknowledged overcapacity and the 
need to reduce the fi shing effort through other 
means. It was stated that limiting new entrants 
may be more feasible, rather than reducing 
existing numbers of fi shers. The Cambodian 
fi shers also responded that limiting the num-
ber of fi shers is quite impractical given that 
they have no other livelihood opportunities 
(Salato et al., 2008).

Buy-back programmes buy and remove 
vessels or licences from a fl eet to decrease 
fi shing capacity (Jensen, 2002; Curtis and 
Squires, 2007). Although removal of vessels, 
licences and/or gear may reduce capacity in 
the short term, Holland et al. (1999) concluded 
that buy-back programmes are generally not 
an effective way to address capacity reduc-
tion as long as open-access fi shery incentives 
remain. Buy-back programmes do not remove 
the economic incentives for creation of over-
capacity. Any improvements in stock abun-
dance will attract new fi shers and increase 
capacity in the longer term. There will also 
need to be proper monitoring and regulation 
in place to manage the fi shery after the fl eet 
reduction. For example, buy-back schemes 
for small-scale fi shers have been tried in sev-
eral locations in Vietnam. In one case in the 
Tam Giang Lagoon in TT Hue province in the 
central part of the country, boats of ‘fl oating 
fi shers’, fi shing families that live and work 
on their boats, operating in the lagoon were 
purchased by the government and the fi sh-
ers were provided with land in the northern 
part of the lagoon for resettlement. In less 
than a year, the fi shers had sold the land and 
re-purchased boats and were back fi shing. 
While the family was provided with land, 
they were not provided with any training in 
new livelihoods and therefore returned to 
the sea (Ha Xuan Thong, Hanoi, Vietnam, 
2008, personal communication).

While gear and vessel restrictions can 
provide an initial reduction in harvests, they 
are generally not effective in small-scale fi sh-
eries due to lack of resources and incentive to 

enforce the restrictions or fi shers substituting 
new gear for those that have been restricted. 
In the longer term, capacity will increase and 
there will be more motive to engage in illegal 
fi shing. Restrictions should consider what 
gear and where it is being used. For example, 
bottom trawls may be more destructive than 
upper or mid-water trawls. In addition to an 
overall ban on the use of certain fi shing gears, 
there may be restrictions on use of the gear in 
space (certain fi shing grounds) and time (sea-
son). However, Salayo et al. (2008) found that 
respondents reported that banning the use of 
some gears is a measure that is largely accepted 
as a way of restricting fi shing effort, and for 
rehabilitating fi shery habitats and increasing 
fi sh population. The fi shers themselves were 
particularly against the use of destructive 
gears, such as dynamite and noxious sub-
stances. Some fi shers in the Philippines sug-
gested banning highly effi cient gears such as 
Danish seines, because the fi ne-mesh nets 
catch juveniles. In Cambodia, many fi shers 
agreed that banning certain gears would sus-
tain the fi sh stocks.

Aggregate quotas, non-transferable ves-
sel catch limits (a form of quota without 
transferability) and individual effort quotas 
will also not be effective in small-scale fi sher-
ies as they require the establishment of a total 
allowable catch (TAC) and strong enforce-
ment, both of which do not normally exist in 
these fi sheries (Berkes et al., 2001). If effort 
and entry into the fi shery are unrestricted, the 
use of these management measures will bring 
increases in capacity in the longer term. Addi-
tional regulations may be required to control 
input substitution. Salayo et al. (2008) found 
that fi shers felt that limiting catch would 
mean reduced income. Many small-scale fi sh-
ers are already classifi ed as poor, and limiting 
fi sh catch would only aggravate their poor 
living conditions. Cambodian fi shers argue 
that limiting the amount of catch would mean 
not having enough food for fi shing house-
holds. The fi shers were apprehensive about 
the level of reduction to be instituted. To most 
of the fi shers, catch limitation is an alien man-
agement measure. Many respondents felt that 
commercial fi shers should be the ones to 
reduce their effort as they catch more fi sh. The 
majority of municipal fi sher respondents in 
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the Philippines claim that the volume of their 
fi sh catch has declined compared with 5 years 
ago. Hence, they could not comprehend the 
logic of limiting effort when in fact they have 
already been experiencing lower catch.

Incentive adjustment measures have also 
met with mixed success in small-scale fi sheries. 
Individual transferable quotas (ITQs) will 
allow market forces to drive out overcapacity. 
However, ITQs require setting a TAC before 
the harvest shares are allocated. The vast 
majority of small-scale fi sheries have limited or 
no information to set the TAC and are multi-
species fi sheries with a high degree of variabil-
ity. ITQs seem better suited to some types of 
fi sheries (discrete, single-species fi sheries) over 
other types, such as the multi-species fi sheries 
normally targeted by small-scale fi shers 
(Copes, 1986). ITQs do not seem to be applica-
ble to highly variable fi sh stocks, such as 
shrimp fi sheries, due to the problem of deter-
mining an appropriate TAC each year (Ward 
et al., 2004). Managers have limited ability to 
control access of fi shers. Further, funds and 
monitoring, control and surveillance systems 
to implement the ITQ are limited. The WHAT 
Commission (2000, p. 11) concluded that:

For complex, small-scale, multi-species 
fi sheries with limited scientifi c and 
enforcement capability, rights-based fi sheries 
management with shares specifi ed as catch 
quotas or ITQs are not a realistic option. 
Furthermore, where there are few alternative 
livelihoods for large coastal populations and 
weak or nonexistent social welfare systems, 
a rapid reduction in participation in fi sheries 
would be disastrous.

Participants at a meeting of Asian fi sh 
workers came out strongly against privatiza-
tion of resources, particularly individual 
property rights (ICSF, 2007). Participants 
rejected the notion that the sea could be 
owned or privatized. Rather, the participants 
stated a demand for more equitable and 
responsible sharing of fi sheries resources and 
for guaranteeing preferential access rights to 
small-scale fi shing communities.

The use of taxes on fi sh landings or roy-
alty fees paid per unit weight of fi sh landed or 
on quota holdings would encourage less prof-
itable vessels and vessels of low capacity utili-
zation to leave fi shing (Jensen, 2002). Taxes 

and royalties carry the problem of deciding the 
appropriate rate of tax or the fee to be paid. 
This approach is administratively intensive as 
it requires constant adjustment to maintain 
capacity at desired levels. In a number of Asian 
countries, taxes on landings caused wide-
spread protests among small-scale fi shers and 
consumers who expected the taxes to result in 
higher prices (FAO, 1998; Ward et al., 2004).

Group fi shing rights and territorial use 
rights (TURFs) address the issue of market 
imperfections by transforming open-access 
property rights structure to a regulated com-
mon property (see also Charles, Chapter 4, 
this volume). This approach provides a 
defi ned group of users with a clearly defi ned 
area, and the group of users regulate them-
selves to promote cooperative behaviour. 
There are now well-known and documented 
examples of these approaches from all over 
the world. Group fi shing rights and TURFs 
require the group’s understanding of the 
value of the rights, the capability to co-man-
age the resource, the need to restrict group 
membership, and the ability to limit access.

An important consideration in the appli-
cation of any of these capacity-reducing mea-
sures is the issue of equity. Capacity reduction 
will result in a reallocation of benefi ts and 
wealth in the fi shery and some fi shers having 
to leave the fi shery. Those who will have to 
leave the fi shery will, in most cases, be nega-
tively affected.

Management measures to reduce overca-
pacity in small-scale fi sheries tend to be used 
in isolation. In the Asia-Pacifi c region, for 
example, boat and gear restrictions and 
space/time restrictions are the most common 
measures used to reduce overcapacity in 
small-scale fi sheries (Morgan et al., 2007). 
Social support programmes to get fi shers to 
leave fi shing are also reported to be used in 
many countries in the regions. Morgan et al. 
(2007, p. 19) report, however, that ‘It is there-
fore of some concern that these programmes 
are being reported as being implemented 
without parallel programmes to achieve real 
fi shing capacity reduction’. Morgan et al. 
(2007, p. 17) also conclude that ‘… capacity 
reduction programmes in the region to date 
have not been successful in limiting or reduc-
ing fi shing capacity’.
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An Integrated Approach to Reducing 
Overcapacity

There is no single, simple solution to the 
overcapacity problem in small-scale fisher-
ies. The complexities of small-scale fisher-
ies make the use of any single approach to 
reducing overcapacity in isolation ineffec-
tive. Given these realities, the only feasible 
solution may be one based on a coordi-
nated and integrated approach involving 
resource management, resource restoration 
and conservation, livelihoods and eco-
nomic and community development, and 
restructured governance arrangements. 
The reduction of overcapacity implies an 
increased focus on people-related solutions 
and on communities.

This approach recognizes that solutions 
involve targeting not just the individual fi sher 
but the whole household and its broader eco-
nomic livelihood strategies. To be effective, 
solutions must address not only resource and 
technical issues of overcapacity but the under-
lying non-resource-related issues of poverty, 
vulnerability and marginalization in coastal 
households and communities. The strategy 
needs to address multiple challenges includ-
ing food security, employment, income gen-
eration, livelihoods, health, improved quality 
of life, social development and community 
services and infrastructure. This approach 
fi nds solutions to the problem of overcapacity 
in both the fi shery sector and non-fi shery eco-
nomic sectors. This calls for a broader vision 
of the fi sheries system as a whole, going 
beyond fi sheries sector-specifi c policies to the 
vast array of seemingly unrelated policies that 
may have benefi cial side effects for the fi sher-
ies sector. The broader policy context is justi-
fi ed by the understanding and development 
of linkages between fi sheries resource man-
agement, social and community develop-
ment, coastal community economies and 
regional and national economies. Depart-
ments or agencies of fi sheries cannot under-
take this approach alone. There will be a need 
to reach out and coordinate with other gov-
ernment ministries or departments with 
expertise in economic and social develop-
ment, for example, and across different levels 
of government from national to local.

In small-scale fi sheries it may take a long 
period of time to reduce overcapacity, since the 
mobility of labour and capital is limited. Tim-
ing and sequencing of interventions and 
actions are critical. For example, rather than 
trying to remove fi shers all at once, it may 
make more sense to phase in reduction in 
order to reduce social and economic disrup-
tion. Supplemental and alternative livelihoods 
need to be in place before access control mea-
sures are implemented. Gear restrictions, for 
example, will still allow fi shers to have a liveli-
hood while reducing overall fi shing effort.

At the core of this approach is a plan that 
has been developed and agreed upon through a 
participatory process, and which identifi es 
goals and objectives, management and devel-
opment strategies and actions, and roles and 
responsibilities of all partners. The plan is struc-
tured around the key components of resource 
management, capability development, commu-
nity and economic development, livelihood 
development, resource restoration and conser-
vation, and institutional development.

Resource management

Resource management must be innovative 
and utilize a mix of management measures. 
Diffi cult decisions will need to be made about 
the use and impacts of fi shing rights and 
access control measures, as there will be posi-
tive and negative social and economic impli-
cations. Preferential access rights can be 
assigned to coastal areas for small-scale fi sh-
ers through, for example, fi sh zones. Due to 
the characteristics of small-scale fi sheries, 
they are well suited to community property 
rights systems. Group fi shing rights and 
TURFs hold the promise of restructuring the 
resource into a regulated common property. 
An individual group of fi shers can determine 
who has access to the area and how to harvest 
fi sh from the area. For implementation to be 
successful in small-scale fi sheries, any of 
these measures must be simple and cost-
effective due to limited resources for adminis-
tration and enforcement. For example, boats 
allowed access to a particular fi shery may all 
be painted the same colour, with the licence 
number prominently displayed.
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In addition, resource management may 
involve the use of more conventional fi sher-
ies management measures, such as limits on 
gear, fi shing time and season. Gear restric-
tions, for example, can be used to limit the 
types of fi shing gear or fi shers may be 
allowed alternate days or areas to fi sh. Fish-
ers may still be allowed to fi sh, but certain 
fi shing practices or gears that contribute to 
overfi shing or overcapacity may be forbid-
den. This should be undertaken through a 
gradual process over time to reduce negative 
impacts. In all cases, there will be a need for 
effective monitoring, control and surveil-
lance measures.

While access control may seem intui-
tively simple at fi rst, the complexity of 
small-scale fi sheries makes implementation 
diffi cult. One of the biggest issues is that of 
entitlements – ‘Who is entitled to have access 
to the fi shery?’ This question will need to be 
addressed initially, and is best accomplished 
through participation from and negotiation 
with individuals and groups to ensure 
equity. For any small-scale fi shery, there are 
a multitude of users from various back-
grounds and needs. There are full-time fi sh-
ers using a variety of fi shing gears, there are 
part-time fi shers, there are seasonal fi shers 
(such as upland farmers and migratory fi sh-
ers) and there are subsistence fi shers (such 
as widowed women). For example, restrict-
ing access to the fi shery of an upland farmer 
who has based his family’s livelihood strat-
egy on having access to fi sh to dry and be 
available during lean periods will impact 
upon their food security. These entitlements 
are often informal and based on tradition 
and indigenous rights. These individuals 
may not be able to argue their rights to the 
resources with a legal framework. However, 
a structure should be established to allow all 
who believe themselves stakeholders the 
right to argue their case for entitlement.

The impact of environmental degrada-
tion from both fi shery and non-fi shery activi-
ties on the ecosystem that supports fi sheries 
is increasingly recognized as a major fi shery 
management problem (Silvestre et al., 2003). 
Separating these impacts on exploited resour-
ces from the direct effects of fi shing mortality 
may be one of the major challenges of fi shery 

management. Since most small-scale fi sheries 
are near-shore, non-fi shery human impact 
is usually a more important issue in their 
management than in large-scale fi sheries. 
Consequently, different types of management 
measures are likely to be useful, depending 
on distance from shore (Caddy, 1999).

Resource restoration and conservation

Marine protected areas (MPAs) can serve to 
protect target species from exploitation in 
order to allow their populations to recover 
through closing an area or a population(s) of 
species in an area from exploitation. Perhaps 
more importantly, MPAs can protect entire 
ecosystems by conserving multiple species 
and critical habitats such as spawning areas 
and nursery beds. Stocks inside these areas can 
serve as a ‘bank account’ or insurance against 
fl uctuations in and the depletions of popula-
tions outside the protected area caused by mis-
management or natural variability. MPAs can 
also reduce confl icts between fi shers and other 
users by providing areas where non-fi shery 
users can pursue non-consumptive uses of 
the resources.

In addition to closing areas through 
MPAs, there will be a need for restoration of 
marine habitats (coral reefs, mangroves, sea-
grass, wetlands) that are susceptible to man-
made pollution and physical destruction. The 
restoration of these habitats, particularly those 
that limit the abundance of a resource at some 
life-history stage, may be the most important 
step to increasing fi sh stock productivity.

Livelihoods and community and economic 
development

This approach recognizes that any policies that 
reduce the number of fi shers in small-scale 
fi sheries without creating non-fi shery employ-
ment opportunities will inevitably fail. This is 
because fi shers will merely fi sh illegally, obtain 
a new boat and gear or do whatever else is nec-
essary to continue to make a living in order to 
feed their family.
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While heavily advocated as a solution to 
the many problems facing small-scale fi sher-
ies, the provision of supplemental and alter-
native livelihoods has had only limited 
success in most cases (Pollnac et al., 2001). The 
reason is that most rural economies have only 
a limited number of employment opportuni-
ties available. In most cases, excess labour 
already exists in these rural economies. A 
resource such as land is not readily available 
or is too costly to purchase; credit is diffi cult to 
obtain and skills training in order to fi nd other 
employment is not readily available, if at all. 
The rural economy may have weak links to 
the regional and national economy and is not 
growing enough to absorb the growing rural 
labour force.

It is necessary to give fi shers and their 
families a broad range of livelihood options, 
both supplemental and alternative, to choose 
from in order both to support exit from the 
fi shery and reduce the household’s economic 
dependence on the fi shery. Families tend to 
have a certain household income need. If a 
household livelihood strategy is taken, rather 
than just focusing on the fi sher, it is possible 
to provide this broader range of livelihood 
options. A focus on all members of the family 
allows them to be trained in new livelihoods 
and better address the income and other 
needs of the household. This will allow, for 
example, for management measures that 
reduce overall effort or restrict access to the 
fi shery to be put in place with more limited 
economic disruption to the household. It will 
be necessary to go beyond the commonly 
used solution of giving fi shers ‘pigs and chick-
ens’ as a supplemental livelihood to more 
innovative livelihood approaches involving 
micro-enterprise development, skills develop-
ment and training and the use of information 
technology.

In addition to livelihoods, there is a need 
to improve the basic public services provided 
to coastal households and communities. 
Social and community development efforts 
can help to ensure the expansion of opportuni-
ties in communities by integrating population, 
health, education, welfare and infrastructure 
(roads, communication, water) programmes 
into the approach. Education, extension and 
skills training can support supplemental and 

alternative livelihood programmes. A formal 
social security mechanism can help to make 
fi shers and their families feel more secure 
about change and more willing to transition 
to a new fi shing management strategy or 
livelihood.

It is unlikely that the rural economy in 
most countries will grow fast enough to 
absorb excess labour and capital from the 
fi shery sector. It will be necessary to under-
stand regional and national economic devel-
opment trends, projections and policies to 
determine future employment and invest-
ment opportunities and constraints. Working 
with economic development experts, an anal-
ysis of trends and projections in both the 
regional and national economies and in future 
occupational demands can provide direction 
for skills training and micro-enterprise devel-
opment. Economic base studies can provide 
information useful for identifying economic 
linkages between the community economy 
and the regional and national economies.

Governance

The active participation of people in this 
approach, through a strategy of co-manage-
ment, is mandatory in planning, formulating 
and implementing development and manage-
ment activities. Building and strengthening 
fi sher organizations allows for consultation, 
cooperation and seeking consensus on strate-
gies to address overcapacity. Community-based 
co-management can provide a framework for 
such a coordinated and integrated approach 
(Berkes et al., 2001; McConney et al., 2003; 
Pomeroy and Rivera-Guieb, 2006). Empow-
ered and organized people are more able to 
plan and engage in the often complex discus-
sions and planning needed to realize this 
approach. Community-based co-management 
can serve as a mechanism for not only resource 
management, but also social, community and 
economic development by encouraging peo-
ple actively to learn, solve problems, address 
needs in their community and adapt to 
change. Organized people are better able to 
network and advocate for their needs and the 
resources necessary for implementation.
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Conclusions

The problem of addressing overcapacity in 
small-scale fi sheries is much more complex 
than that of reducing overcapacity in indus-
trial fl eets. The complexity in small-scale fi sh-
eries is compounded by: growing populations, 
sluggish economies, fi shers’ high dependence 
on the resource for food and livelihood, a 
paucity of non-fi shery employment, increas-
ing numbers of part-time and seasonal fi sh-
ers, limited transferability of and rigidities in 
the movement of use-specifi c capital and 
labour, confl icting policies and data availabil-
ity, among others.

In order to manage capacity, managers 
need to measure and understand how much 
capacity currently exists in the fi shery and 
what is the desirable level of capacity (i.e. the 
target level of capacity) that best meets the set 
of management objectives. Regular assessments 

of capacity are needed to determine how capac-
ity is changing over time and what the impacts 
of these changes are.

The only feasible solution to overcapac-
ity may be based on a coordinated and inte-
grated approach involving a mixed strategy 
of resource management, resource restoration 
and conservation, livelihoods and economic 
and community development, and restruc-
tured governance arrangements. The reduc-
tion of overcapacity implies an increased 
focus on people-related solutions and on 
communities.
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6 Adaptive Management in Small-scale 
Fisheries: a Practical Approach

John Parks

Introduction

Managers of small-scale fi sheries (SSF) face 
many challenges. Some challenges may be 
controlled but others may not be so easily 
predicted or resolved. Of all the challenges 
that managers face, perhaps uncertainty is 
among those that are most diffi cult to address. 
Uncertainty is the commonly found condition 
in which managers have incomplete and/or 
incorrect information or knowledge, making 
it impossible for them to predict or describe 
future outcomes, and thereby plan adequately 
for effective action in addressing them. 
 Examples of sources of uncertainty in natural 
resource management are numerous, and 
well documented (e.g. Shannon and Antypas, 
1997).

Even when uncertainty can be reason-
ably addressed by fi shery managers, how 
are they expected to be able practically to 
describe and understand uncertainty as it 
relates to, for example, the particular fi shery 
they are managing? Science-based profes-
sions such as engineering, meteorology and 
natural resource management describe uncer-
tainty as the margin of error. These are mea-
surements that deviate outside the range of 
values that are likely to enclose observed 
values, or standard deviation (Drosg, 2009). 
This margin of error may be very important to 
understand when managing SSF. At the same 

time,  fi shery managers are often operating in 
a state of great uncertainty, even if they do 
not know it. Given the challenge of uncer-
tainty, fi shery managers may understandably 
attempt to be proactive in minimizing both 
the sources and degrees of error within which 
they are working.

Because of uncertainty, even competent 
managers with all the required technical, 
human and fi nancial resources to implement 
and enforce their fi sheries management 
efforts may not succeed. More often, fi shery 
managers do not have all the technical and 
fi nancial resources that they need, and have 
incomplete and/or inaccurate data with 
which to manage fi shery populations and 
predict population trends. Given all of the 
natural variability present within marine eco-
systems, coupled with human-induced global 
changes, how is it that fi shery managers can 
realistically be expected by management 
authorities and society to perform effectively 
when working conditions can be character-
ized by high levels of uncertainty and  sudden, 
unpredictable changes? In such a situation, 
what is a manager to do?

Fortunately, fi shery managers have a 
powerful tool at their disposal to mitigate the 
effects of uncertainty. If used effectively, this 
tool can help offset – and sometimes even 
limit – the effects of uncertainty. This tool is 
adaptive management. In the fi rst part of this 
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chapter I discuss the origins and theory of 
adaptive management. The bulk of the 
 chapter presents a step by step summary of 
actions needed to design and implement an 
adaptive management programme. The text 
is written in a practical style that is designed 
for practitioners rather than researchers.

Defi ning adaptive management

Adaptive management (AM) is a relatively 
simple concept that is easy to understand and 
practice: it is the formal process of systemati-
cally testing management assumptions 
through time, learning periodically from the 
evaluation of such testing and using this 
learning to revise and improve management 
practices (Holling, 1978; Walters, 1986; 
 Walters and Holling, 1990; Salafsky et al., 
2001; CMP, 2007). In other words, AM is the 
process of testing assumptions in order to 
learn and adapt future action.

The intention of using this test-learn-
adapt, or ‘learning by doing’ (Holling, 1978; 
Walters and Holling, 1990), approach is that 
results of testing and learning allow decision-
makers and managers to adapt and make deci-
sions regarding future management in a timely 
and informed manner (CMP, 2007). Lee (1993) 
and Bormann et al. (1996) further explain AM 
as an experimentally designed process that 
rigorously tests hypotheses about manage-
ment interventions and/or  policies.

Conceptual development

Adaptive management and deliberate, 
focused ‘learning by doing’ is not a new 
 concept. In fact, similar approaches have been 
used for centuries. Some traditional knowl-
edge and customary management practices 
of indigenous groups have relied on periodic 
observations to make judgments about 
resource state and respond to actual or 
 perceived changes in resource availability or 
scarcity by altering local harvest behaviour 
(Alcorn, 1993; Berkes, 1999; Berkes et al., 
2000). For example, traditional ecological 
knowledge and customary practices using 

periodic prohibitions on resource harvesting 
(tabus) in many indigenous Pacifi c Island 
societies depended upon many of the same 
principles used within a modern AM 
approach (Johannes, 1978a,b; Ruddle et al., 
1992; Roberts et al., 1995; Hviding, 1996).

The use of AM as a guiding management 
concept in contemporary, Western science-
based natural resources management efforts 
developed over a period of more than three 
decades: from the late 1960s and early 1970s 
through to the 1990s. During the 1960s and 
early 1970s, distinct scholarly discussions 
across several academic fi elds converged, 
focusing on the concept of uncertainty, 
including chaos theory and the inherent 
 complexity of natural and human systems. 
These discussions began to cast doubt on 
man’s ability reliably to use science to predict 
behaviour within systems, even if such 
 systems were not complex and followed 
deterministic rules (Prigogine and Stengers, 
1984). Key principles recognized during this 
time as necessary in overcoming the 
 challenges of uncertainty and complexity 
included resilience, fl exibility, and adaptive 
potential (Holling, 1973; Gunderson, 1999). 
Ecologists recognized that maintenance or 
strengthening of resilience – that is, the capac-
ity to withstand and recover from the effects 
of a disturbance – within natural systems was 
a desired outcome of natural resource 
 management efforts (Holling, 1973; Walters 
and Hilborn, 1978; Berkes et al., 2003; Walker 
et al., 2004). Traditional AM practices of some 
indigenous societies had emphasized the 
concepts of natural resource complexity, 
renewability and resilience long before they 
entered into mainstream Western practices 
(Alcorn, 1993; Folke et al., 1998; Berkes et al., 
2000). Building and maintaining resilience is 
now recognized as a long-term social process 
that requires learning, innovation and 
 adaptation (Berkes and Folke, 1998; Berkes 
et al., 2007).

During the late 1960s and early 1970s, 
C.S. Holling, Carl J. Walters and others at the 
University of British Columbia, Canada initi-
ated the fi rst fi eld investigations into apply-
ing an AM approach in real-world natural 
resource management efforts. Based on these 
experiences, Holling was the fi rst to defi ne 
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AM in the scientifi c literature, calling it 
‘ adaptive environmental assessment and 
management’ in his book Adaptive Environ-
mental Assessment and Management (1978). In 
this book, Holling describes how AM can be 
applied within natural resource manage-
ment, and emphasizes how management 
decisions and policies should be viewed as 
hypotheses, and that uncertainty can serve as 
an opportunity for learning. Based on such 
learning, Holling recommended that research 
fi ndings from applied scientifi c study of 
 natural systems should be explicitly incorpo-
rated into decision-making and future 
 management actions and policies. In this way, 
Holling and others viewed AM as a continu-
ous method for management to be revised 
and strengthened, despite uncertainty and 
even if opposed to public opinion.

Holling’s seminal work of the 1970s was 
subsequently built upon during the 1980s 
and 1990s. Walters (1986) wrote a book 
 entitled Adaptive Management of Renewable 
Resources, describing (p. 9) ‘adaptive manage-
ment’ as beginning ‘… with the central tenet 
that management involves a continual 
 learning process that cannot conveniently be 
separated into functions like research and 
ongoing regulatory activities, and probably 
never converges to a state of blissful 
 equilibrium involving full knowledge and 
optimum productivity’.

This challenge to conventional natural 
resource management brought into question 
many of the basic assumptions that under-
wrote accepted practice at that time. The 
 concept of adaptive management was subse-
quently adopted by a few natural resource 
management agencies in the USA (e.g. Lee 
and Lawrence, 1986).

Based on this early experience, in 1993 
Kai N. Lee brought the concept of AM into 
mainstream discussions between natural 
resource managers and conservation profes-
sionals through his book Compass and 
 Gyroscope (Lee, 1993). In it (p. 6), he uses the 
compass and gyroscope as metaphors for the 

approach, in which science, when ‘… linked 
to human purpose is a compass, a way to 
gauge directions when sailing beyond the 
maps’, and where democratic policy making 
is a gyroscope used ‘… to maintain our 
 bearing through turbulent seas’.

In this regard, policies should be seen as 
experiments to be evaluated and learned 
from (Lee, 1993). The approach also promoted 
greater public participation and thoughtful 
discourse in policy issues and decision- 
making. As a critical part of this approach, 
and to ensure public trust in the process and 
outcomes, managers would need to embrace 
empiricism as the guiding principle of their 
work, thereby requiring management 
 decisions to be based on observation and 
experimental evidence, rather than a priori 
reasoning1. Bormann et al. (1994) emphasize 
the need for identifying and measuring 
appropriate indicators that are accurate and 
sensitive enough to detect changes occurring 
in natural systems as a result of management 
interventions, suggesting the potential for 
adaptive management efforts also to serve 
predictive purposes.

By the late 1990s, it was becoming more 
widely recognized and accepted that such a 
transformational shift in how natural resource 
management actions were conceived and 
approached was necessary in order to curb 
the tide of rising environmental change and 
destruction across the global, even if doing so 
would be likely take decades to become 
established as common practice (Gunderson 
and Holling, 2002).

Adaptive management theory

The AM approach is built upon a number of 
shared premises: (i) natural systems are char-
acterized by persistent complexity and uncer-
tainty, which must be planned for; (ii) many 
questions we have about the natural world can 
only be addressed through observation and 

1Knowledge gained through a priori reasoning does not require experience, and can be derived through 
reason alone. In contrast, under an empirical  approach, knowledge is dependent on and gained through 
experience, where theories and hypotheses must be independently tested against  observations made in the 
real world or validated through  experimentation.
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experimental evidence; (iii) our understanding 
and knowledge of the  natural world is inher-
ently limited, and we will never have com-
plete information from which to take action; 
(iv) experience and knowledge that is gained 
is not necessarily documented or shared, and 
so can be lost; (v) some of what we think 
that we know may in fact be incorrect, and 
while we are unaware of this we will proceed 
to use our inaccurate or simplifi ed under-
standing as a basis upon which to take action 
(Holling, 1978; Walters, 1986; Salafsky et al., 
2001).

The deliberate, experimentally designed 
‘learning by doing’ process used under an 
AM approach is thought to be in direct 
 contrast to a random or opportunistic ‘trial-
and-error’ approach to learning characterized 
by non-AM approaches in natural resources 
management (Holling, 1978; Walters and 
Holling, 1990; Lee, 1993, 1999; Berkes et al., 
2001; Salafsky et al., 2001). Similarly, distinc-
tions are made between active versus passive 
approaches to AM, whereby active AM 
approaches are focused on regular, system-
atic learning and improvements in manage-
ment effectiveness made through real-world 
experimentation and observational evidence, 
as opposed to passive AM approaches that 
consistently incorporate new learning into 
management efforts when such learning is 
made available, such as through secondary 
sources of information or predictive model-
ing (Walters and Holling, 1990; McCarthy 
and Possingham, 2007).

Berkes et al. (2007, p. 328) note that a 
 prevalent characteristic defi ning the evolving 
practice of AM is ‘… complex systems think-
ing, with an attention to scale, self- organization, 
uncertainty, resilience, and other characteris-
tics of complex systems’. The theoretical 
 intention of using an AM framework to guide 
natural resource management efforts within 
complex systems generates three sets of 
results: (i) improved effectiveness of manage-
ment actions taken (e.g. Hockings et al., 2006); 
(ii) reduced uncertainty and enhanced resil-
ience (e.g. Walters, 1986; Folke et al., 2002; 
 Berkes et al., 2007); and (iii) empirical learning 
leading to knowledge that improves our 
understanding of how our management and 
policy interventions affect natural systems 

(e.g. Lee, 1993; Salafsky et al., 2001; Folke et al., 
2002; ICSU, 2002). With these results, there 
should be a better chance of achieving 
 management objectives. By employing an 
AM approach, in theory uncertainty actually 
becomes a tool for focused learning, rather 
than merely being a challenge.

Given its continuous, iterative nature AM 
is often described and visualized as a cyclical 
feedback loop that narrows and focuses manage-
ment as knowledge builds and uncertainty 
shrinks with each ‘loop’ in the cycle. Over the 
past decade, several AM guides and other 
materials aimed at natural resources managers 
and conservation professionals (including 
fi shery managers) have been  published 
(e.g. Salafsky et al., 2001; Stankey et al., 2005; 
CMP, 2007; Williams et al., 2009). There are sev-
eral examples of the generally similar, cyclical 
illustrations of the iterative AM process steps 
(USDA, 1994; Murray and Marmorek, 2003; 
CMP, 2007; TNC, 2007; WWF, 2007b).

Adaptive management applied in current 
practice

During the last two decades, AM has been 
used in many countries and is today widely 
embraced as a fundamental concept in  natural 
resources management. Successful applica-
tions of AM are well documented in, for 
example, fi sheries (e.g. Berkes, 2006; Wilson 
et al., 2006; Raakjær Nielsen et al., 2007), 
 forestry (e.g. Bormann et al., 1996; Murray 
and  Marmorek, 2003; Marmorek et al., 2006; 
 Wilson et al., 2006) and wildlife management 
(Williams et al., 1996, 2009; Johnson and 
 Williams, 1999; Varley and Boyce, 2006; 
 Nichols et al., 2007).

While AM is no longer a new concept, 
the systematic application of AM in fi sheries 
management is relatively recent. Because of 
this, there is both increased interest and learn-
ing regarding how to best apply AM in fi sher-
ies. Wilson et al. (2006) illustrate how, when 
fi sheries management collaboratively works 
across local and national administrative 
scales, such  cross-scale linkages can not only 
empower an AM approach to managing 
 fi sheries, but that  government agencies can 
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serve a valuable role in balancing and moder-
ating agendas and interactions across these 
scales in ways that would otherwise not be 
possible. Recent experience highlights the 
benefi ts of taking an AM approach to fi sher-
ies management in that the emerging 
 cross-scale institutional linkages under a col-
laborative framework promote management 
transparency, encourage passage of appropri-
ate fi sheries legislation and empower civil 
society engagement (Wilson et al., 2006).

A Practical Approach in Using Adaptive 
Management

With a thorough conceptual development 
completed and active implementation now 
under way, the process of using AM has 
become clear and practical. This is good news 
for small-scale fi shery managers, who not 
only must manage highly complex ecological 
and social systems, but are also practising 
within a specialized fi eld of natural resource 
management that is still in relative infancy 
and often operating without suffi cient 
 scientifi c information on the near-shore 
marine ecosystems and coastal habitats 
 typically utilized by small-scale fi shers. Such 
complexity, coupled with the high  uncertainty 
associated with fi sheries management, makes 

the  adoption of a practical approach to AM 
appealing and useful.

While the specifi c language used and 
number of steps cited varies by expert and 
publication, generally speaking most guid-
ance provided on the steps in taking an AM 
approach follows a similar process and recog-
nizes four broad steps (Table 6.1). These four 
steps are: (i) develop a plan; (ii) take action; 
(iii) evaluate progress; and (iv) adjust future 
action.

Each of these four steps has a recom-
mended set of tasks that should be completed 
before moving on to the next step. Upon com-
pletion of these four steps, one cycle of AM 
process has been achieved, returning to step 
one with the cycle beginning again. This iter-
ative process continues through time, with 
the aim of improving outcomes. A summary 
description of each of the four AM steps and 
associated tasks follows.

Developing a plan (Step 1)

The fi rst step for managers in applying the AM 
process to SSF is developing an adaptive man-
agement plan that is realistic. Existing fi sheries 
management plan, legislated regulations or 
traditional management practices can all serve 
as a starting point for this fi rst step. In some 

Table 6.1. Similarity between steps outlined in this chapter for AM of SSF (fi rst column) and equivalent 
steps outlined within four examples from the established AM literature.

This chapter
USDA 
(1994)

CMP
(2007)

Margoluis and 
Salafsky (1998) TNC (2007)

1: Develop a plan 1: Plan 1: Conceptualize.
2:  Plan actions and 

monitoring

A:  Develop 
conceptual model

B:  Develop 
management plan

C:  Develop 
monitoring plan

1: Defi ne your project
2:  Develop strategies 

and measures

2: Take action 2: Act 3:  Implement actions 
and monitoring

D:  Implement
management and 
monitoring plans

3:  Implement strategies 
and measures

3: Evaluate progress 3: Monitor 4:  Analyse, use and 
adapt

E:  Analyse data 
and communicate 
results

3:  Implement strategies 
and measures

4: Adjust future action 4: Evaluate 5:  Capture and share 
learning

Iterate: Use results 
 to adapt and learn

4:  Use results to adapt 
and improve
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cases, existing laws, plans or  practices may 
actually contain most or all of the information 
and guidance necessary to complete the asso-
ciated tasks under this step. In such cases, 
managers may simply need to collate, orga-
nize and review such existing sources under 
the auspices of completing the  necessary tasks 
under this step. To develop an adaptive fi sher-
ies management plan and complete Step 1 of 
the process, six tasks must be completed in 
sequential order, as described below.

Task 1(a): Engaging fi shers and other 
stakeholders

It is generally accepted that the collaborative 
process, through which stakeholder groups are 
engaged and invited to be actively involved 
in adaptive management planning, is critical 
to long-term success (CMP, 2007; TNC, 2007; 
Williams et al., 2009). Stakeholder groups are 
sets or collections of individuals having 
 distinct interests and/or infl uences over the 
resource(s) in question. Stakeholders may 
also have something to gain or lose through a 
specifi c management action. Stakeholder 
groups are important to understand because 
such interests or infl uences may positively or 
negatively impact the health of the resource(s) 
in question. Fishery-related stakeholders may 
hold the most in-depth knowledge and exper-
tise regarding the status and trends of certain 
fi sh stocks, particularly when scientifi c infor-
mation and/or existing fi sheries data are 
poorly documented or not available. In such 
instances, a manager must learn how effec-
tively to access the experience and expertise 
of knowledgeable fi shers and fi shery stake-
holders (Berkes et al., 2001). Engaging stake-
holders both early on and regularly throughout 
the adaptive management process can not 
only provide a wealth of information and 
useful ideas and perspectives to managers 
on how best to manage a particular fi shery, 
but may also result in encouraging their sup-
port and buy-in on the implementation of 
your adaptive management plan later (see 
Step 2). Doing so may also help to avoid or 
reduce confl icts with stakeholder groups 
later on during the adaptive management 
planning process.

Managers should complete a stakeholder
analysis to identify the range of stakeholders 
with an interest in or infl uence on the small-
scale fi shery in question. Stakeholder analysis 
is a participatory process used to identify, 
characterize and distinguish the type and 
level of infl uence and/or interest each group 
has on the fi shery. The results of stakeholder 
analyses can be useful for managers, not only 
in identifying and understanding the infl u-
ence and/or interest of each group, but also 
in terms of prioritizing which stakeholder 
groups must be consulted carefully and 
closely (primary stakeholders) versus those 
groups that would be useful to engage but are 
less critical, or are intermediaries and so 
themselves do not directly infl uence (second-
ary stakeholders). Practical guidance on how 
to conduct a stakeholder analysis is found in 
WWF (2005b) and Evans and Andrew (see 
Chapter 3, this volume, for references to the 
primary literature).

Managers can initially engage and gather 
information from stakeholders through key
informant interviews with knowledgeable indi-
viduals or during focus group interviews with 
selected representatives from stakeholder 
groups, and/or from meetings of multiple 
stakeholder groups. Feedback can be solicited 
and documented on the issues or problems 
perceived relating to the small-scale fi shery of 
concern, as well as suggested possible man-
agement solutions. Practical guidance for 
managers on the design and specifi c social 
survey methods used in such stakeholder 
engagement is found in Bunce et al. (2000).

Task 1(b): Describing the current situation 
in the fi shery

As Holling (1978) and Walters (1986) argue, 
because some of what a manager thinks that 
they know about a fi shery may in fact be 
incorrect, before proceeding to taking action 
using an inaccurate or simplifi ed understand-
ing of what is happening within the fi shery it 
is important fi rst, explicitly and openly, to 
describe what the believed current situation 
in the fi shery is.

To begin this process, the manager should 
research, review and summarize all relevant 
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secondary data, or existing information,  relating 
to the small-scale fi shery in question. In some 
cases, secondary data may be incomplete, 
inaccurate or out of date. However, a docu-
mented summary of all existing and relevant 
information can serve as an important starting 
point for better understanding and descrip-
tion of the fi shery in question. Once the man-
ager has reviewed all relevant secondary data 
that could be found, s/he should summarize 
the results of this information into a back-
ground document that serves as a ‘review and 
synthesis’ of what is known about the fi shery 
based on  secondary data.

Once secondary data have been reviewed 
and summarized, the fi shery manager should 
now invite knowledgeable fi shers and other 
priority stakeholders, along with representa-
tives from fi shery management partners (e.g. 
government agencies, concerned community 
groups), to come together and complete a situ-
ation analysis (see WWF, 2006a). The purpose 
of this activity is to discuss and agree upon 
what the status and trends are within the fi sh-
eries of concern, including priority issues that 
need to be addressed. As a starting point in 
this process, key fi ndings from the ‘review and 
synthesis’ document of existing secondary 
data should be shared with stakeholders and 
partners. Similar scoping or diagnostic phases 
are described in the fi sheries literature (e.g. 
Andrew et al., 2007; see Evans and Andrew, 
Chapter 3, this volume for further discussion).

When initiating a situation analysis, two 
critical elements must fi rst be identifi ed and 
defi ned: management targets and threats. 
Management targets are the specifi c ecosys-
tems under management (e.g. a coral reef eco-
system, including associated mangroves, or 
seagrass beds), communities (e.g. the reef fi sh 
community living on a reef crest and fore-reef 
slope) and/or species (for example, all parrot-
fi sh species or certain surgeonfi sh species on a 
fore-reef slope) that will serve as the focus for 
management efforts under the SSF manage-
ment plan (CMP, 2007; TNC, 2007; WWF, 
2009). Identifying a reasonably limited num-
ber (between 3 and 6) of the highest priority 
target species, communities and/or eco-
systems to focus on is important, because 
these targets will not only serve as the basis 
for  setting fi shery management goals and 

 carrying out certain management activities, 
but will also be the ultimate measure of how 
effective the fi sheries management plan is. 
Based on secondary data and knowledge-
able stakeholder and partner feedback, the 
viability of each target (i.e. the ability of the 
target to persist through time and remain 
resilient in the face of stressors, sometimes 
thought of as ‘health’) should be assessed by 
the manager, including whether or not the tar-
get’s current state of health is in decline, stable 
or improving. Guidance on defi ning targets 
and methods for conducting in-depth assess-
ments of target viability can be found in TNC 
(2007) and WWF (2009).

Once priority targets have been identifi ed 
and assessed, the manager should develop a 
list of threats, which are factors that negatively 
affect the priority management targets. Threat 
factors can be divided into either those that are 
direct (that immediately degrade or destroy a 
target; for example, dynamite fi shing and 
overharvesting) or indirect (that cause, under-
lie or exacerbate direct threats; for example, 
the need for dietary protein and human popu-
lation growth). In an effort to identify, defi ne 
and list all known direct threats operating 
globally, the International Union for the Con-
servation of Nature and the Conservation 
Measures Partnership released the Unifi ed 
Classifi cation of Direct Threats (IUCN, 2006a; 
Salafsky et al., 2009). The manager should 
begin by identifying and defi ning a list of 
direct threats that are affecting priority targets. 
Next, direct threats should be prioritized 
through a threat rating process (e.g. each rated 
by scope, severity and irreversibility; WWF, 
2006a; FOS, 2009). In this way, a limited num-
ber of the most critical direct threats can be 
identifi ed and focused upon within the fi sher-
ies management plan. Once a limited set of the 
most critical direct threats has been developed, 
a list of the indirect threats (root causes) should 
be identifi ed that drive or infl uence the direct 
threats. Guidance on how to identify and pri-
oritize direct and indirect threats can be found 
in CMP (2007), TNC (2007) and WWF (2007a), 
all available free online.

With the priority targets and critical 
threats now identifi ed, the next step of the 
situation analysis is to develop a conceptual
model. A model is a simplifi ed but plausible 
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representation of the dynamic natural world 
(Williams et al., 2009); a conceptual model 
may be a visual representation of a set of rela-
tionships between different factors that are 
believed directly or indirectly to affect the 
management targets (Margoluis and Salafsky, 
1998; WWF, 2005a; CMP, 2007; TNC, 2007; 
FOS, 2009; Margoluis et al., 2009). A useful 
conceptual model is one that illustrates the 
commonly shared understanding of how var-
ious factors are assumed to relate, or ‘link’, to 
one another. Practical guidance for managers 
on how to lead a group through the develop-
ment of a conceptual model may be found in 
WWF (2005a) and FOS (2009).

There are a number of reasons why con-
ceptual models are a useful starting point for 
fi shery managers (FOS, 2009), including the 
fact that they clearly and visually refl ect the 
group’s assumed cause-and-effect relation-
ships that are to be systematically tested 
under an AM approach (Margoluis et al., 
2009). Root causes analysis (WWF, 2000) and 
brainstorming (WWF, 2006a) are two addi-
tional approaches in conducting a situation 
analysis that may complement or support 
conceptual modeling.

Task 1(c): Defi ning management goals 
and strategies

Once a manager has completed a situation 
analysis, s/he should review the priority tar-
gets and related direct threats within their con-
ceptual model. For each priority target, the 
manager should defi ne a goal. A goal is a for-
mal statement of the ultimate, desired state 
that is to be achieved for a priority target under 
the management plan (CMP, 2007). Goal state-
ments should be simple enough to be easily 
understood and ambitious enough to be easily 
recalled, but realistic and specifi cally linked to 
a priority target (or targets) and measurable 
within a defi ned period of time (WWF, 2006b).

Once a limited number of goals have 
been defi ned encompassing all priority tar-
gets, the manager should identify manage-
ment strategies to achieve these goals. 
Strategies are broad courses of action taken to 
achieve stated goals by abating or reducing 
critical threats (TNC, 2007; see also IUCN, 
2006b; Salafsky et al., 2009 for discussion of 

strategies). In this sense, strategies are 
designed to intervene on direct or indirect 
threats in order to end or limit their impact on 
priority targets. In some cases, more than one 
strategy may be necessary to intervene suffi -
ciently on a threat or set of threats.

Strategies are composed of multiple, 
associated management activities that work 
together to reduce threats. In order to be prac-
tical, each strategy must be: (i) focused around 
a specifi c set of actions linked to a specifi c set 
of threats; (ii) feasible given human and fi nan-
cial resources available and other operating 
constraints; and (iii) appropriate given the 
cultural, social and political norms and bio-
logical setting (WWF, 2006b; CMP, 2007). 
Salafsky et al. (2002, 2009) and IUCN (2006b) 
identify seven categories of conservation 
strategies through which management activi-
ties (fi sheries or otherwise) occur: (i) land and 
water protection; (ii) land and water manage-
ment; (iii) species management; (iv) education 
and awareness; (v) law and policy; (vi) liveli-
hood, economic and other incentives; and (vii) 
external capacity building.

Once a set of management strategies has 
been identifi ed to achieve the stated goals, it 
may be useful to share and discuss these with 
partner organizations and selected stakehold-
ers to obtain their review and feedback. Guid-
ance on identifying and defi ning goals and 
strategies can be found in WWF (2006b, 
2007b), CMP (2007) and TNC (2007).

Task 1(d): Outlining the shared assumptions 
to be tested

Stem et al. (2005) argue that taking an AM 
approach primarily differs from other manage-
ment frameworks in that it requires managers 
to adhere rigorously to systematically testing 
whether or not assumptions are valid regard-
ing how specifi c management actions will 
reduce or eliminate threats facing targets. To 
test the underlying assumptions regarding why 
certain strategies are believed to abate certain 
threats, managers must be explicit during the 
planning process about the causal results that 
they assume will follow from implementation 
of the strategy in question. Following a strate-
gy’s full and successful implementation, a 
 logical ‘chain’ of cause-and-effect results is 
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assumed by the manager (either explicitly or 
implicitly) to occur. Sometimes, managers pro-
ceed with implementing a management strat-
egy without explicitly defi ning their underlying 
assumptions of how the results of the imple-
mented strategy will result in abating a specifi c 
threat. Under an adaptive management plan, 
not only must the assumed chain of cause-and-
effect results be clearly stated, but these must 
also be measured in order to test whether or 
not the assumed result actually occurs and, if 
so, to what degree. Managers are encouraged 
not only to state, explicitly and openly, their 
assumptions, but to do so as testable hypotheses 
that can serve as experiments through which 
managers can learn (Holling, 1978; Walters, 
1986, 1997; Gunderson et al., 1995) in order to 
inform and empower future decision-making 
(Lee, 1993).

One practical tool to help managers think 
carefully through and document this thought 
process is the results chain. A results chain is a 
tool that visually represents how a manager 
believes actions taken under a particular strat-
egy will lead to a series of desired results that 
incrementally reduce a critical threat affecting 
a priority target (FOS, 2007). Results chains 
are derived from conceptual models, but dif-
fer in that while conceptual models are a 
visual representation of the world prior to 
management action, results chains represent 
the world after strategies have been imple-
mented and action taken. A results chain 
should be developed for each pairing of a spe-
cifi c strategy with a specifi c direct threat that 
the strategy will address. Results chains are 
not a visual representation of the activities or 
steps taken in implementing a strategy; in 
fact, results chains assume that all steps taken 
in implementing a strategy have been com-
pleted. Rather, a results chain is made up of a 
sequence of incremental, desired results that 
are assumed will occur and can be measured 
once a strategy is implemented. A results 
chain outlines the assumed ‘if … then’ logic 
that causally links the implemented strategy 
to successive intermediate results, through to 
a desired threat reduction result or measurable 
statement of the degree to which the direct 
threat will be reduced or eliminated as a result 
of the strategy’s successful implementation. 
For results chains to be useful, sound and 

 successive logic from each intermediate result 
to the next must be clear and defensible, dem-
onstrating how change will occur and be 
observable. Ideally, results chains should be 
relatively simple, while also being reasonably 
complete, from strategy through at least one 
or two intermediate results, to the threat 
reduction result (direct threat) and target 
(FOS, 2007).

As part of the results chain process, indica-
tors are identifi ed as proxy measures as to 
whether or not the assumed changes (e.g. 
incremental results) are actually occurring 
along the chain, particularly in terms of the 
predicted threat reduction. An indicator is a 
unit of information that points to, describes the 
state of or provides information about a spe-
cifi c environmental or social factor operating 
within the observed system (Hockings et al., 
2006). If consistently and reliably measured 
over time, indicators allow managers to 
observe and document changes occurring in 
factors within the system over time (Pomeroy 
et al., 2004; Hockings et al., 2006). Walters (1986) 
and Bormann et al. (1994) emphasize how indi-
cators form an important learning cornerstone 
of the entire adaptive management process. 
Under the SSF plan developed, they will serve 
as primary metrics to test whether or not the 
strategy has effectively led to the assumed 
changes along the chain, and either: (i) if so, 
the degree to which incremental results have 
been achieved and thus the strategy’s effec-
tiveness; or (ii) if not, whether the strategy was 
simply ineffectively implemented or perhaps 
the underlying assumptions fl awed or errone-
ous regarding how the strategy would theo-
retically lead to the desired change. In this 
regard, the causal assumptions between incre-
mental results in the results chain become 
testable hypotheses regarding the manager’s 
‘theory of change’ that can be measured 
through time, much like an experiment (FOS, 
2007; Salafsky et al., 2009).

Task 1(e): Defi ning the fi shery management 
objectives and strategic activities

In the same way that management goals are 
linked to the priority targets within the 
 conceptual model, the fi shery management 
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objectives are linked to key results within 
result chains (FOS, 2007). An objective is a for-
mal statement detailing a desired result that 
is to come from management action taken in 
support of achieving a specifi c goal (WWF, 
2006b; CMP, 2007). A useful objective is one 
that is stated to be SMART: that is, Specifi c, 
Measurable, Achievable, Relevant and Time-
limited (Pomeroy et al., 2004; TNC, 2007; 
Williams et al., 2009). Goals and objectives dif-
fer greatly. Goals are broad and ambitious, 
whereas objectives are narrow and specifi c. 
Goals speak to the ultimate outcome in terms 
of the health of priority targets, whereas 
objectives focus on intermediate results in 
terms of reducing or eliminating threats 
affecting the targets. Writing useful manage-
ment goals and objectives requires practice, 
so peer review and feedback may be very 
useful in the development of a new fi sheries 
management plan that largely does not build 
from previously specifi ed efforts.

Results chains can assist managers in 
defi ning a set of specifi c objectives logically to 
accompany a given management goal. Typi-
cally, for any given results chain there is one 
goal (relating to the target), usually one strat-
egy and at least two to four objectives (relat-
ing to the most important intermediate results 
along the chain), one of which links to the 
threat reduction result (relating to the direct 
threat). Each objective should therefore logi-
cally relate to the strategy being employed. 
Once the manager identifi es at least two and 
no more than fi ve objectives linked to the 
results chain and associated with the specifi c 
goal, these objectives and their results chain 
should be shared with management partner 
representatives for peer review, and ideally 
shared with fi shers and priority stakeholders 
to solicit feedback and group discussion.

Once a fi nal set of peer-reviewed objec-
tives has been defi ned under each goal, a set 
of strategic management activities must be 
identifi ed which, if completed, should lead 
to full implementation of the strategy and 
thus the assumed causal achievement of 
each objective. A range of possible activities 
should be evaluated and rated against the 
following three criteria: (i) the level of  benefi t 
derived by completing the activity, in terms 
of scale, degree of contribution, duration of 

outcome and leverage; (ii) the overall feasi-
bility of completing the activity, in terms of 
time, institutional support, motivation of 
key stakeholders and ease of implementa-
tion; and (iii) cost, in terms of staff time, sup-
plies and equipment required and number 
of years to complete (TNC, 2007). Once all 
activities have been rated, they can be sorted 
by priority. Prioritized activities should be 
reviewed to ensure that they logically relate 
back to the strategy in question and cumula-
tively are suffi cient to achieve full comple-
tion of the stated objectives. Priority 
activities should be organized by the man-
ager within an activity work plan, specifying 
who (responsible party) will ensure the activ-
ity is completed, what resources will be 
required to complete the activity, where the 
activity will occur and when it will be com-
pleted over what time frame. Guidance on 
developing management objectives and 
activities is detailed in WWF (2006b, 2007c), 
FOS (2007) and TNC (2007).

Task 1(f): Defi ning how the effectiveness 
of the plan will be measured

By this stage, the manager will have identi-
fi ed a proposed set of small-scale fi shery 
management goals, strategies, objectives and 
activities, all logically tied to a completed 
situation analysis (conceptual model) and 
sets of results chains, and with stakeholder 
consultation and input throughout the pro-
cess. The fi nal task in developing the plan is 
to defi ne how management will be evaluated 
(Pomeroy et al., 2004; Hockings et al., 2006). 
Regular monitoring of the plan’s effective-
ness is critical to learning whether or not 
implemented strategies are having their 
assumed affects and, if not, whether strategies 
need to modifi ed. Management effectiveness 
assessment differs from status assessment. 
The measurement of the status of a particu-
lar target (e.g. the abundance of bivalves in a 
seagrass meadow) differs from the measure-
ment of the relative effectiveness of manage-
ment efforts to protect the target (e.g. the 
degree to which newly implemented size/
class restrictions in the collection of these 
bivalves are being obeyed by community 
residents).
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Periodic monitoring of the plan’s effec-
tiveness can be achieved through measuring 
key indicators as specifi ed under completed 
results chains (see Task 1d). Monitoring 
progress and evaluating results (see Step 3) 
for the purpose of adaptation is a minimum 
requirement for fi shery managers working 
under a high degree of uncertainty (Andrew 
et al., 2007). These indicators should be tied 
to the measurement of the threat reduction 
result and those key intermediate results that 
are linked to management objectives. Meth-
ods of measurement should be accurate, reli-
able, cost-effective, feasible and appropriate 
(Margoluis and Salafsky, 1998; TNC, 2007). 
Each indicator should then be checked to 
ensure that it is measurable (able to be 
recorded in quantitative or discrete qualita-
tive terms), consistent (methods of measure-
ment do not change over time), precise 
(defi ned to ensure that its meaning is the 
same to all people) and sensitive (changes 
proportionately in response to actual changes 
in the item being measured) (WWF, 2005c; 
TNC, 2007; see Evans and Andrew, Chapter 3, 
this volume). Wilson et al. (2006) advise that 
fi sheries management indicators should be 
simple, cost-effective, relevant and linked to 
management objectives, and refl ect the 
understanding and interests of stakeholders. 
Walters (1986) suggests that the manager 
‘bound’ the system being monitoring to the 
current shared understanding of the system 
(as illustrated through conceptual models 
and results chains), including known uncer-
tainties, rather than focusing on investigating 
measures outside of the system’s current 
understanding.

Priority indicators should be organized 
within a monitoring work plan, within the 
larger management activity plan developed 
from Task 1(e). For the monitoring work plan 
to be useful, it should specify who will ensure 
that indicators are measured in a timely and 
reliable manner, what resources (including 
skill sets, equipment and funding) will be 
required to complete periodic measurement 
efforts, where monitoring will occur and when 
each indicator will be measured, and over 
what time frame. Periodic monitoring of the 
plan’s administrative progress should also be 
outlined under the monitoring work plan. To 

learn more about the three levels of adminis-
trative monitoring that should be refl ected 
within the monitoring work plan, see Task 
3(a). Guidance on developing monitoring 
plans is detailed in WWF (2005c) and TNC 
(2007).

Taking action (Step 2)

Once the plan is in place, the next step is to 
initiate positive action. The level of time and 
effort required effectively to complete this 
second step is often underestimated by man-
agers, and sometimes completely overlooked. 
As a result of this, an ineffective or ineffi cient 
start to the management plan could result, or 
indeed even plan failure. Therefore, careful 
thought and suffi cient time and effort 
must be invested in the process of implement-
ing the new management plan. Key elements 
in how to do this are outlined under the 
 following fi ve tasks.

Task 2(a): Securing resources and permissions 
to implement the plan

Prior to taking any action, human and fi nan-
cial resources need to be gathered to imple-
ment the management and monitoring plans. 
Based on the outputs of Step 1, the manager 
should have an understanding of the skills 
and funds required. The manager should dif-
ferentiate between which of these human 
resources require funding and which do not. 
Volunteers and no-cost (in-kind) partner con-
tributions should be secured, as appropriate. 
Based on the technical diffi culty and require-
ments, the manager should also determine 
the level of skills and training necessary. 
Where training and skills development is not 
an option, the manager may need to secure 
outside technical assistance. Because citizen 
involvement is essential during the adaptive 
management process (Lee, 1993; Murray and 
Marmorek, 2003), stakeholders should be 
engaged and encouraged to participate in the 
implementation of the adaptive management 
plan, as identifi ed in Task 1(a).

Based on the list of human resource 
needs, coupled with the outputs of Tasks 1(e) 
and 1(f) regarding equipment, supply and 
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other costs, the manager must next estimate 
the fi nancial resources required to implement 
the plan. Activity costs (including monitor-
ing) under the plan should be tallied by 
 objective, so that the manager can understand 
which objectives will require the most fi nan-
cial resources. Based on the estimated total 
costs, the manager should now develop an 
estimated annual or monthly budget to 
implement the plan, refl ecting both currently 
available and secured future funding 
(income) and the total cost of the plan’s 
implementation (expenses) through time. 
This budget should differentiate between 
one-off or infrequent costs (such as equip-
ment purchases) versus ongoing costs on an 
annual or monthly basis. If income levels are 
insuffi cient to cover total projected expenses, 
then before proceeding with plan implemen-
tation, additional fi nancial resources will 
need to be secured or some of the proposed 
activities temporarily suspended until ade-
quate resources can be found. Proceeding 
without suffi cient funds to implement the 
plan should not be considered an option. 
Guidance on creating budgets is detailed in 
WWF (2007c).

In addition to addressing the required 
human and fi nancial needs for the plan, man-
agers should also consider whether or not 
there is a need to secure any necessary per-
mits, local community and governmental 
approvals or other activity permissions 
required to implement activities under the 
management plan.

Task 2(b): Forming an implementation team

The next task is to create an implementation 
team, whose primary role is to ensure an effec-
tive completion of stated activities under the 
management plan. The recommended size for 
an implementation team is between three and 
six members. Team members should include 
the manager and ideally at least: (i) one repre-
sentative from relevant management partners 
(such as a government agency with fi sheries 
management authority or non-governmental 
organization with relevant natural resource 
management interests); (ii) one fi sher who is 
representative of the small-scale fi shery in 
question being targeted for management; and 

(iii) one community representative, commu-
nity leader and/or representative from a 
 non-fi shery priority stakeholder group(s) as 
identifi ed from the completed stakeholder 
analysis under Task 1(a).

The reasons for creating an implementa-
tion team rather than a manager implement-
ing on their own include: (i) to ensure the 
burdens and responsibilities of implementa-
tion are shared among relevant parties and 
individuals, rather than being placed on a 
manager alone; (ii) to encourage multiple 
opinions, perspectives and sources of review 
on all aspects of implementation in order to 
avoid or minimize process mistakes, faulty 
logic or missed details during the implemen-
tation of the plan; (iii) to reduce the depen-
dence on a single individual; and (iv) to 
provide the necessary level of energy required 
to make the management initiative sustain-
able in the long term.

Task 2(c): Implement monitoring of work plan 
and collecting baseline data

Focused biological and social monitoring 
should be done before the interventions in 
order that baseline data (information on the tar-
gets and threats prior to intervention) can be 
used to assess the performance of the manage-
ment strategy following implementation. Col-
lecting adequate baseline data may require 
months of time and effort. This task is one of 
the most crucial steps in the adaptive manage-
ment process, because comparison of pre- and 
post-intervention data will inform decisions 
as to whether or not strategies are effectively 
intervening on threats as predicted based on 
assumed causality, and as such how manage-
ment efforts should be adapted through time 
under the plan. As Williams et al. (2009, p. 51) 
emphasize, because ‘… success in adaptive 
management ultimately depends on effec-
tively linking monitoring and assessment to 
objective-driven decision making’ and effec-
tive implementation of monitoring efforts will 
allow managers to ‘… assess system models, 
update their confi dence measures, and reduce 
system uncertainty’.

Baseline data should be collected for 
those indicators and methods identifi ed from 
Tasks 1(d) and 1(f). In some cases, this may 
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require collection of both biological and social 
information. For example, a baseline survey 
to determine the target viability of a stock of 
bivalves might require several months of 
both relative abundance and size/class distri-
bution estimation within seagrass meadows 
where management activities are to be 
focused, as well as periodic interviews with 
fi shers to characterize harvest levels and 
average sizes of clams being landed.

As part of an experimentally designed 
adaptive management plan, baseline and 
ongoing monitoring data should be collected 
both at treatment and control sites so that 
changes through time that are attributable to 
the infl uence of an intervention (treatment 
site) can be systematically compared with 
changes observed that are occurring indepen-
dently of management efforts (control sites). 
Such paired data should be collected from 
control sites within the same geographic area 
and biological and/or social characteristics as 
treatment sites, and across a suffi cient num-
ber of replicates, or repeat sample areas, within 
both treatment and control sites. While time 
consuming and challenging, commitment to 
this experimental design is a central require-
ment in taking an adaptive management 
approach. Success of the adaptive manage-
ment planning process is in part dependent 
upon the manager’s commitment to involv-
ing controls and replication within the man-
agement process (Murray and Marmorek, 
2003; Stankey et al., 2005). The ultimate value 
of monitoring data collected through an 
adaptive management approach is in its abil-
ity to contribute to adaptive decision-making 
(Williams et al., 2009).

Task 2(d): Implementing activity work plans

Once baseline monitoring has been com-
pleted and the monitoring plan activated, 
work can begin on the activity work plans 
determined in Task 1(e). Some activities can 
occur at certain times or be constrained by 
natural events (e.g. seasonal cycles, tidal 
 fl uctuations and life history patterns of speci-
fi ed targets). Social drivers such as fi shing 
behaviour, partner availability and stake-
holder events or holidays will also constrain 
the time frame for when things can get done. 

 Contingency plans may be needed to main-
tain fl exibility during implementation so that 
management activities can continue despite 
complications or unforeseen disturbances.

Task 2(e): Initiating a communication plan

Because of the importance of consistent stake-
holder engagement and involvement in adap-
tive management planning, particularly with 
respect to adaptive decision-making, it is criti-
cal to implement a communications strategy 
that is focused on specifi c target audiences 
(intended recipients of communicated informa-
tion) around key messages that are effectively 
internalized by target audiences and encourage 
dialogue or new behaviour (see also McConney 
and Haynes, Chapter 10, this volume).

Evaluating progress (Step 3)

By this stage, the management plan should be 
fully implemented. The implementation team 
should have all necessary baseline data col-
lected, activities outlined in the work plan get-
ting under way or fully implemented, and 
ongoing active communication with target 
audiences regarding the implementation of 
the plan. The next step in the AM process is to 
evaluate the performance of the plan. Progress 
evaluation must be done at two levels: (i) eval-
uation of administrative progress of the plan’s 
implementation against the annual work plan 
and budget; and (ii) evaluation of the effective-
ness of the plan in meeting its stated manage-
ment goal(s) and objectives. Key elements in 
how to do both levels of evaluation are out-
lined under the following four tasks.

Task 3(a): Regular evaluation of the plan’s 
administrative progress

The time and effort required effectively to 
check on the plan’s administrative progress is 
often underestimated by managers. The 
plan’s administrative progress is the degree to 
which the completion and timing of imple-
mented activities and expenses agree with the 
stated work plan, budget and deliverables. If 
progress is sound and on schedule, there may 
be a tendency for less attention and energy to 
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be allocated towards regular evaluation until 
problems arise that could have otherwise 
been identifi ed early and avoided. If progress 
against the plan is not proceeding well, this 
may be in part due to a manager not having 
carefully evaluated the plan’s progress 
through time and who thus may have missed 
early signs that the plan was off track or 
 heading into trouble. Either way, insuffi cient 
attention to periodic evaluation of the plan’s 
administrative progress could result in 
 ineffective implementation or even failure.

The administrative progress of the plan’s 
implementation can be evaluated at three lev-
els, as outlined under the monitoring work 
plan generated from Task 1(f): (i) an end-of-
month review of monthly progress made 
against each activity outlined under the 
monthly plan; (ii) a quarterly review of prog-
ress on the annual work plan to monitor the 
timing and thoroughness of completed activi-
ties during the quarter, production of required 
deliverables and outputs from completed 
activities, and expenditure rate and totals 
against the annual budget; and (iii) an end-of-
year review of annual progress made against 
sets of activities outlined under each of the 
plan’s objectives within the annual work 
plan, and review and assessment of the level 
of progress and completion against required 
outputs, stated activity milestones and annual 
budgets (see WWF, 2006b, 2007c).

Task 3(b): Periodic evaluation of the plan’s 
management effectiveness

As stated previously, periodic monitoring 
and evaluation of the effectiveness of the 
implemented plan in achieving its stated 
goal(s) and objectives is one of the most criti-
cal tasks in taking an adaptive approach to 
SSF management (Andrew et al., 2007). Build-
ing from the completion of Tasks 1(f) and 2(c), 
the periodic collection of biological and social 
data for selected indicators using the speci-
fi ed methods and within the designated time 
line under the monitoring work plan must be 
completed under this Task. Full discussion 
and guidance on the need for and step-wise 
process of evaluating management effectiveness 
may be found in Pomeroy et al. (2004) and 
Hockings et al. (2006). Pomeroy et al. (2004) 

highlight six general steps in evaluating 
 management effectiveness: (i) select relevant 
indicator; (ii) identify an evaluation team; (iii) 
develop an evaluation activity work plan; (iv) 
collect, manage and analyse data (see Task 
3c); (v) share evaluation results with target 
audiences (see Task 3d); and (vi) adapt man-
agement practices as needed (discussed 
under Step 4).

The evaluation team should include the 
specifi ed responsible parties under the moni-
toring work plan from Task 1(f). However, it 
may be useful to invite and include other 
partners on to the evaluation team, including 
scientifi c experts such as fi shery biologists 
and social scientists. Consistent with the par-
ticipatory approach outlined under Task 1(a), 
creation of an evaluation team should be 
viewed by managers as an opportunity to 
involve priority stakeholders who may not be 
represented within the implementation team 
but who are either primary benefi ciaries of 
the plan or perceive themselves somehow to 
be adversely affected by the management 
plan (Pomeroy et al., 2004; WWF, 2005c; TNC, 
2007).

Task 3(c): Managing and analysing monitoring 
data

As monitoring data are periodically collected 
through time at control and treatment sites, 
these data must be carefully handled and 
protected for future retrieval and use in analy-
sis. The process of doing so is called data man-
agement. Data management includes several 
discrete and important tasks, most notably 
data compilation, cleaning (review and correc-
tion when in error), coding, entry, organizing 
and storage within a database, and mainte-
nance and safeguarding (e.g. data storage 
back-up) during future tasks that use the data 
such as retrieval, export and analysis (see 
below). Data management is a critical but fre-
quently underestimated task. A member of 
the evaluation team should be designated to 
serve as the data manager, who will be 
responsible for receiving, handling and man-
aging the data collected for each indicator 
(Pomeroy et al., 2004). The data manager 
should clearly understand and be prepared 
to handle the full range of data as they are 
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collected by the evaluation team, both in 
terms of their form (written, digital fi le, audio 
recording, image, etc.) and type: quantitative 
(numerical information in continuous form), 
qualitative (textual information or non-contin-
uous numerical representation of textual 
information, such as rankings or ratings) or 
graphical (Pomeroy et al., 2004).

Practical guidance regarding specifi c 
tasks of data management, including data 
cleaning, coding, entry and storage, is included 
in Pomeroy et al. (2004). Baseline data col-
lected under Task 2(c) should be managed 
at this stage, even if the fi rst round of data 
collection for management effectiveness eval-
uation purposes, as outlined under the moni-
toring work plan, is not called for until several 
months ahead.

Periodically, the monitoring work plan 
will call for an analysis to evaluate the man-
agement effectiveness of the plan’s imple-
mentation. The period between evaluations 
will vary depending on the fi sheries plan and 
specifi ed objectives. However, as a general 
rule of thumb, comprehensive data analysis 
should not be necessary more than once every 
year, but no fewer than once every 3–5 years. 
The evaluation work plan should specify not 
only how frequently data are to be collected 
for each indicator, but also how frequently 
data analysis is to be conducted.

When the time comes to analyse the 
degree to which predicted changes assumed 
to occur as the result of the implementation of 
strategies and activities under the plan’s 
objectives are being observed, comparison 
will be made between baseline conditions 
against changes or trends observed through 
time at both control and/or treatment sites. 
The implementation team should begin this 
process by reviewing the assumptions held 
and outlined as testable hypotheses under the 
management plan in Task 1(d), and then by 
systematically evaluating the degree to which 
each assumption is validated through data 
collected. Where continuous numerical data 
are available, quantitative statistical analyses 
may assist the implementation team in identi-
fying and characterizing observed change. In 
other cases, non-parametric statistical analy-
sis may assist in identifying correlations or 
patterns in qualitative information.

Task 3(d): Sharing evaluation results with 
target audiences

Once the plan’s administrative progress and/
or management effectiveness have been eval-
uated, the next task is to summarize and pre-
pare analytical results for presentation and 
discussion with relevant target audiences, 
including government and non-government 
partners, donors and/or stakeholders. The 
appropriate form (e.g. digital slide show, 
printed document, summary poster, fl yers 
and summary handouts) taken by exported 
analytical results should will depend upon 
the target audience and messages to be deliv-
ered (see also McConney and Haynes, 
 Chapter 10, this volume).

In sharing evaluation results, target audi-
ences should be encouraged to interpret results 
in such a way that they come to their own 
fi ndings and conclusions, rather than being 
given the fi ndings and conclusions as inter-
preted by the manager and implementation 
team, which will help the implementation 
team avoid projecting their biases or skewing 
interpretive opinion with target audiences. 
Given the participatory nature of adaptive 
management, evaluation results should be 
openly shared with target audiences to ensure 
transparency and accountability.

Adjusting future action (Step 4)

This fi nal, critical step focuses on discovering 
whether predicted outcomes and causal 
assumptions were accurate or not, and in 
learning which activities lead towards 
achievement of desired objectives. Causal 
assumptions and predicted outcomes were 
previously identifi ed from the conceptual 
model and results chains in Task 1(d). Where 
casual assumptions are not upheld and a case 
made for rejecting stated hypotheses, such 
fi ndings may warrant review and modifi ca-
tion of future management effort related to 
the associated strategy and activities, along 
with modifi cation of original assumptions 
and creation of a revised hypothesis to be 
tested during the next evaluation cycle. In 
order to practise adaptive management, full 
and careful completion of the four tasks 
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under this step must occur so that informed 
revision and refi nement of management 
efforts through time are ensured based on 
iterative rounds of evaluation results.

Task 4(a): Systematic reviewing and checking 
of assumptions against evaluation fi ndings

Using the evaluation results, the implemen-
tation team should invite partners and 
stakeholders, collectively, to revisit original 
assumptions and systematically compare pre-
dicted versus observed changes relating to each 
stated hypothesis. This process will require 
the manager fi rst to organize evaluation fi nd-
ings by each stated hypothesis, and then pres-
ent to the group the following:

 ! a list of the change(s) that was (were) 
originally predicted would occur as a 
 result of implementing the management 
action relating to the stated hypothesis;

 ! what actual, observed change(s) was 
(were) measured and documented from 
the evaluation fi ndings relating to the 
stated hypothesis; and

 ! a side-by-side summary of the predicted 
versus observed change(s) relating to 
each stated hypothesis.

As outlined by Murray and Marmorek 
(2003), once observed evaluation results have 
been compared with the predicted changes 
specifi ed under each hypothesis, the next step 
is to identify the potential implications aris-
ing from these comparisons. The implemen-
tation team should carefully document the 
group’s interpretation of these comparisons 
for future reference, through either written 
records or audio recording. The following 
questions may be useful in generating group 
discussion regarding interpretation of these 
comparisons:

 ! Has a suffi cient time elapsed to conclude 
confi dently that measurable change can 
be observed?

 ! Based on the evaluation results, does it 
appear that some hypotheses might be in-
correct, and therefore should be rejected 
and/or reformulated?

 ! Are any hypotheses strongly supported 
by the evaluation results?

 ! Which hypotheses are neither strongly 
supported nor rejected by the evaluation 
results?

Measurable change occurring as a 
 consequence of management action may 
take time to manifest and observe, even 
years. In such cases, the implementation 
team should not immediately dismiss their 
original assumptions or reject hypotheses 
simply because no measurable change was 
observed within a single evaluation time 
frame.

Task 4(b): Identifying and discussing 
implications for future management effort

Potential implications of changes to design-
ing interventions and larger policy settings 
need to be discussed. The implementation 
team, management partners and primary 
stakeholders should now agree on what, if 
any, potential changes to future manage-
ment efforts should be considered. The 
implementation team can elucidate such 
management implications by discussing the 
following questions (adapted from Williams 
et al., 2009).

 ! Is it clear how evaluation results are gen-
erally understood and interpreted by the 
group, particularly with respect to con-
sensus regarding potential needs to 
modify assumptions and re-formulate 
hypotheses?

 ! Have thresholds of change (either pre-
dicted or not) in the operating conditions 
been set and reached?

 ! If the identifi ed threshold for change has 
been reached, what implications are 
there for future management action?

 ! How should management actions be 
adapted to encourage improved effec-
tiveness of the strategy and activities? 
Which management actions should be 
abandoned?

 ! What is the overall effectiveness of man-
agement efforts under the plan, by objec-
tive? How can progress be improved 
against certain objectives by adapting 
future management efforts?
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Recommendations generated through 
group discussion regarding how to adapt 
future management practices should be 
 carefully documented for future reference. In 
some cases, evaluation results may suggest 
no need for adaptation of current manage-
ment practices. This may be because evalua-
tion results are either inconclusive or too 
premature to provide clear guidance on how 
future management actions should be modi-
fi ed, and may require additional time and 
monitoring before clear evidence of the need 
to adapt management efforts can be recom-
mended and warranted. Alternatively, this 
may be because no signifi cant differences 
were observed between predicted and 
observed changes across stated hypotheses, 
in which case the evaluation results may 
agree with hypothesized changes, serving 
perhaps to validate and encourage the main-
tenance of current management efforts. In 
such instances, the implementation team 
should feel justifi ed in continuing current 
management efforts, and in proceeding with 
iteration of the adaptive management cycle 
without completion of Tasks 4c and 4d.

Task 4(c): Capturing learning and adapting 
management efforts as necessary

Once the implementation team and manage-
ment partners have discussed the implica-
tions and agreed what they mean for future 
management (Task 4b), the implementation 
team should formally capture this group 
learning by summarizing the key points of 
agreement into a concise and specifi c set of 
recommended management changes that 
require be made regarding future activities 
to be carried out under the plan. Such 
 recommended changes should be clearly 
linked to specifi c management objectives and 
activities under the plan, and how these are to 
be adapted or modifi ed. If a specifi c manage-
ment activity or objective is to be rewritten or 
abandoned, clear and logical justifi cation 
must be clearly evidenced between the 
 monitoring data collected (all relevant time 
periods, including baseline), evaluation 
results generated (for a specifi c period of time 
following implementation of management 
activities), fi ndings derived from the group 

comparison between predicted versus 
observed changes, and the implementation 
team and management partners’ discussion 
regarding potential implications for future 
management.

Once such evidence has been outlined 
and a defensible case has clearly been made 
for modifi ed future management effort, as 
discussed and agreed upon by the implemen-
tation team and management partners, the 
manager should now convene and inform the 
relevant management authorities and 
 decision-makers of the fi ndings generated 
from the evaluation results and subsequent 
recommended adaptation of future manage-
ment efforts. In doing so, the manager should 
seek authority agreement and permission 
to proceed with recommended changes. In 
some cases, proceeding with recommended 
changes to management efforts may fi rst 
require alteration of existing policies or prac-
tices of management authorities (Murray and 
Marmorek, 2003). In other cases, authority 
may have been devolved from an agency or 
decision-making body to the manager to 
make modifi cations to management efforts 
without formal review and approval by such 
authorities or decision-makers. Even if this is 
the case, an attempt should be made at least 
to share the implementation team’s learning 
with authorities and/or decision-makers, 
and ideally to secure an opportunity to 
 consult with them on the proposed changes 
that will be made to future management 
efforts, as recommended.

Once the necessary authorities and 
 decision-makers have approved and pro-
vided the relevant permissions, it is time to 
adapt management practice. To get this process 
started, the manager and implementation 
team should agree upon the time line and 
steps necessary to implement the necessary 
changes and adapt management efforts. This 
will include modifi cation of the existing 
activity work plan, but may also include 
modifi cation of one or more management 
objectives under the plan, as well as the 
monitoring work plan. From here, it is now 
the manager’s responsibility to ensure that 
such adapted management practices are not 
only implemented, but also maintained 
through time.
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Task 4(d): Communicating adaptive response 
taken with target audiences

Once management practices have been 
adapted, agreed upon and approved by any 
necessary authorities, the fi nal task in the 
adaptive management cycle is to communi-
cate what changes and modifi cations to 
 management efforts will be made in the 
future with relevant target audiences, includ-
ing small-scale fi shers, community groups 
and other local stakeholders. Key messages 
regarding why such changes are being made 
and how they will benefi t local interests 
should be developed and effectively commu-
nicated with target audiences.

At this stage, the manager should also 
consider sharing the knowledge and adaptive 
learning generated from Steps 3 and 4 with 
other fi shery managers and conservation 
 professionals. This can be done not only 
within one’s own country, but also regionally 
and internationally. Sharing results and 
 adaptive management learning will not only 
benefi t others, but may also help to put the 
manager and implementation team in touch 
with others who are engaged in similar 
 small-scale fi shery management efforts and 
learning from their own experiences. Such 
sharing of experience and knowledge can 
strengthen fi shery management efforts in 
ways that could not be done alone.

Iteration

By this stage, the four steps of the adaptive 
management process should have been 
 completed, marking the completion of one 
cycle in the AM process. Once Step 4 of each 
cycle is complete, the manager should return 
to Step 1 and initiate a new cycle. With each 
completion of a cycle, the management plan 
is being honed and strengthened, adaptively, 
and based on empirical evidence. Over time, 
this should increase the likelihood of effective 
management.

In the case where management practices 
must be adapted, the manager should lead 
the implementation team, management part-
ners and primary stakeholders through each 
of the tasks under Step 1, so that the  necessary 

and relevant revisions to the SSF  management 
plan can be made, as recommended and 
approved. This will include developing a 
revised set of assumptions and/or creation of 
a new hypothesis refl ecting the new learning 
that has emerged from the recently completed 
cycle. These new assumptions should then be 
monitored and tested systematically through 
time, along with the others that were upheld 
or remain from the completed cycle. Adapta-
tion under Step 2 is likely to focus largely on 
Task 2e (work planning), although some 
modifi cations to the securing of human or 
fi nancial resources and changes to the imple-
mentation team may also be warranted.

Conclusion

A successful AM approach to SSF manage-
ment is one that is committed to evaluation 
and focused on learning. With successful 
adaptation comes increased knowledge and 
improved ability of how effectively to manage 
SSF. With improvements in fi shery manage-
ment practice comes an increased awareness 
of how to address uncertainty and strengthen 
resilience while also accepting complexity 
and anticipating disruption. While managers 
must acknowledge and  recognize that natural 
systems are too complex fully to understand 
and control, they take comfort in the knowl-
edge that, by taking an adaptive approach, 
they are encouraging management to follow 
an evolutionary path, through which inter-
ventions become more honed and effective 
with time. Despite the considerable invest-
ment of resources, time and effort that must 
be made in taking an adaptive approach 
to SSF management, the consequences of 
management failure are too great to attempt 
any alternative approach less proven and 
championed around the world.
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7 Conditions for Successful 
Co-management: Lessons Learned in Asia, 

Africa, the Pacifi c and the Wider Caribbean

Robert S. Pomeroy, Joshua E. Cinner and Jesper Raakjær Nielsen

Introduction

Fisheries and coastal resources offer a unique 
opportunity and challenge for the develop-
ment of co-management due, in part, to the 
independent nature of the resource users and 
the dynamic nature of aquatic resources. 
Co-management should be viewed not as a 
single strategy to solve all problems of fi sher-
ies and coastal resources management, but 
rather as a process of resource management – 
maturing, adjusting and adapting to changing 
conditions over time. Thus, the co- management 
process is inherently adaptive, relying on sys-
tematic learning and the progressive accumu-
lation of knowledge for improved resource 
management (Pomeroy and Rivera-Guieb, 
2006).

Over the last two decades, research and 
case studies undertaken at different locations 
around the world have documented many 
cases, both successful and unsuccessful, of 
 co-management in fi sheries and other coastal 
resources (Jentoft and Kristoffersen, 1989; 
White et al., 1994; Berkes et al., 1996;  Hoefnagel 
and Smit, 1996; DeCosse and Jayawickrama, 
1998; Normann et al., 1998; Raakjær Nielsen 
et al., 2004, 2007). From the results of this 
research, key conditions are emerging that 
are central to developing and sustaining 
successful co-management arrangements 
( Pinkerton, 1989, 1993, 1994). The list is long 

and varied, and is continually growing as 
new insights emerge from both theoretical 
and empirical research. It should be noted 
that these conditions are not absolute or 
complete. There can be successful co-man-
agement without having met all of the condi-
tions. However, consensus is growing that 
the more of these conditions that are satisfi ed 
in a particular situation, the greater the 
chances for successful implementation of 
co-management.

The purpose of this chapter is to present 
and discuss key conditions for the successful 
implementation of fi sheries and coastal 
 co-management identifi ed in South-east Asia, 
Africa, the Pacifi c and the wider Caribbean. 
These four regions were selected as several 
recent research and development projects 
have produced outputs in which key condi-
tions have been identifi ed. The conditions are 
reported on a regional basis not for a specifi c 
country, as this is how the authors have pre-
sented their results. It is expected that spe-
cifi c conditions would differ by country. 
These conditions will embrace the wide 
range of aspects that can affect the implemen-
tation and performance of co-management 
and activities, from resources and fi sheries to 
cultural and institutional dimensions. The 
chapter will conclude with a discussion of 
policy implications for fi sheries and coastal 
co-management.
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Defi nitions and concepts

The term ‘key condition’ is used in the sense 
of Ostrom (1990, p. 88) as:

… an essential element or condition that helps 
to account for the success of these institutions 
in sustaining common property resources and 
gaining the compliance of generation after 
generation of appropriators to the rule of use.

Berkes et al. (2001) regard key conditions 
as variables or attributes that emerge as being 
central to the chances that co-management 
can be developed and sustained. For the pur-
poses of this chapter, the term ‘successful’ 
 co-management is defi ned here as better overall 
institutional performance, in terms of effi ciency 
(optimal rate of resource use; transaction costs), 
equity (equitable distribution of benefi ts; pat-
tern of redistribution of benefi ts) and sustain-
ability (stewardship towards the resource; 
resilience of the management system; rule com-
pliance), as compared with other resource man-
agement arrangements, such as centralized 
management (ICLARM/IFM, 1996). The term 
‘co-management’, as used in this paper, includes 
various partnership arrangements and degrees 
of power-sharing, ranging from instructive 
(where the community is informed about deci-
sions that government has already made) to 
community control (where power is delegated 
to the community and they inform government 
of decisions) (Berkes, 1994; Sen and Raakjær 
Nielsen, 1996).

Conditions for Successful 
Community-governed Commons

Theoretical work on commons institutions 
(Pinkerton, 1989; Ostrom, 1990, 1992, 1994; 
Agrawal, 2002) and empirical work on fi sh-
eries co-management from Asia (White et al., 
1994; Pomeroy et al., 2001), Africa (Sverdrup-
Jensen and Raakjær Nielsen, 1998; Geheb 
and Sarch, 2002; Hauck and Sowman, 2003; 
Khan et al., 2004, Cinner et al., 2009a, b) and 
the wider Caribbean (CANARI, 1999; 
 McConney et al., 2003; Pomeroy et al., 2004) 
have identifi ed that aspects of both the insti-
tutional design in co-management arrange-
ments and situational context within which 

the co-management  system is embedded are 
relevant to the success of co-management 
arrangements. Here, we group the condi-
tions for successful co-management accord-
ing to four categories:

1. Institutional design principles: these 
 include aspects of how co-management insti-
tutions are designed.
2. Supra-community level: supra- community 
conditions affecting the success of co- 
management include those that are external 
to the community, including enabling legisla-
tion and supportive government admin-
istrative structures at the national level, and 
markets. They can also include demographic 
factors and technological change.
3. Community level: community-level 
 conditions affecting the success of co- 
management include those found within the 
community, and include both the physical 
and the social environment in terms of poten-
tial relationships with fi sheries and coastal 
resource  management.
4. Individual and household level: the 
 individual is responsible for making the 
 decision to participate in co-management. 
Individual and household decision- making 
and behaviour is thus central to the success 
of co-management.

Key Institutional Design Principles

To help ensure cooperation and avoid free-
loading, common property institutions often 
require specifi c design principles to ensure a 
credible commitment that resource users will 
follow the rules, and also effective monitor-
ing of these commitments (Ostrom, 1990). 
Research on adaptive management, common 
property resources and effective governance 
of complex socio-ecological systems has 
found a number of common design character-
istics shared by successful and long-enduring 
community-based management systems. 
These include the following.

Appropriate scale and defi ned boundaries

Here, we integrate two concepts that some com-
mons literature treats as separate  conditions 
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for co-management: clearly defi ned bounda-
ries and whether the scale and scope of the 
management system is congruent to local 
conditions (Ostrom, 1990; Cinner et al., 
2009a). Pomeroy et al. (2001) and Raakjær 
Nielsen et al. (2004) found that scale for 
 co-management may vary a great deal, but 
should be appropriate to the area’s ecology, 
people and level of management. This 
includes the size of the physical area to be 
managed and how many members should be 
included in a management organization so 
that it is representative, but not too large, 
so as to be unworkable. An important scale 
issue with co-management is whether and to 
what extent institutions that affect behaviour 
at one level or social organization, such as 
small-scale or micro-level societies, also play 
key roles at other levels of social organiza-
tion, including national (meso-level) societies 
and international (macro-level) society, and 
vice versa. Geheb and Sarch (2002) found 
that having international boundaries travers-
ing a fi shery signifi cantly impedes its 
 co-management. If the unit around which 
management occurs is the landing site, the 
community or an access area, then the size of 
the fi shery becomes largely irrelevant. In the 
Caribbean, McConney et al. (2003) found 
that resources are generally more easily 
 co-managed if: (i) they are sedentary; (ii) the 
resource distribution corresponds with 
human settlements; and (iii) they fall under 
one political jurisdiction. McConney et al. 
(2003) further state that boundaries and scale 
for  co- management should match the abili-
ties of the resource users to manage the area. 
Boundaries allow stakeholders to know 
where their responsibilities lie.

Membership is clearly defi ned

In Asia, Pomeroy et al. (2001) found that the 
individual fi shers or households with rights 
to fi sh in a bounded fi shing area, to partici-
pate in management and to be an organiza-
tion member should be clearly defi ned. The 
numbers of fi shers or households should not 
be so large as to restrict effective communica-
tion and decision-making. In the Caribbean, 
Pomeroy et al. (2004) found that membership 

should be clearly defi ned as to who really has 
a stake in the fi shery.

Participation by those affected

Most individuals affected by co-management 
arrangements are included in the group that 
makes decisions about and can change the 
arrangements (Pomeroy et al., 2001). In South 
Africa, Hauck and Sowman (2003) state that 
fundamental to the concept of co-management 
is the active participation and involvement of 
resource users and their commitment to the 
co-management process. Without the commit-
ment and willingness of resource users to par-
ticipate in the process, sharing of management 
responsibility cannot be achieved. Hara and 
Raakjær Nielsen (2003) and Khan et al. (2004) 
found that active participation by all resource 
users can bring about legitimization of laws 
and the harmonization of traditional and 
modern management and enforcement sys-
tems. In evaluating experiences with partici-
patory planning and management in the 
Caribbean, CANARI (1999) found that initia-
tives that incorporate all relevant stakehold-
ers from the outset are most likely to be the 
most enduring. Pomeroy et al. (2004) found 
that participation in co-management in the 
Caribbean is constrained because, in many 
cases, fi shers expect government to do things 
for them and they are reluctant to get 
involved in management. White et al. (1994) 
state that all stakeholders need to participate 
in the co-management process in order to 
ensure a politically neutral process. They also 
state that there needs to be an ongoing feed-
back of information on the co-management 
process to sustain and increase community 
participation. However, this may not always 
be the case. In Zimbabwe, Nyikahadzoi and 
Raakjær Nielsen (2009) show how govern-
ment completely controlled the fl ow of infor-
mation used for management purposes, 
resulting in a far from neutral process. In 
South Africa, Isaacs et al. (2007), Hara and 
Raakjær Nielsen (2009) and Nyikahadzoi 
et al. (2010) argue that for more than a decade 
the state had underestimated both the need 
for capacity building and the time it takes to 
build capacity among the new actors in order 
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for them to participate in co-management on 
an equal basis.

Confl ict management mechanisms

Arbitration and resolution of disputes are 
imperative when confl icts arise over 
 co- management. If resource users are to fol-
low rules, a mechanism for discussing and 
resolving confl ict and infractions is needed 
(Pomeroy et al., 2001). Sverdrup-Jensen and 
Raakjær Nielsen (1998) report that mecha-
nisms for confl ict resolution need to be given 
high priority in the design of co-management 
arrangements, and management approaches 
that minimize confl ict should be adopted 
wherever feasible. Geheb and Sarch (2002) 
state that a co-management structure needs to 
be established based on forums within which 
negotiation and confl ict management can 
occur. In Laos, Raakjær Nielsen et al. (2004) 
identifi ed a co-management programme that 
found an innovative way to channel the moti-
vation to exclude gears used by outsiders into 
both confl ict resolution and effective resource 
management. The programme operated on 
the principle that any community can ban any 
gear within their zone as long as everyone, 
insiders and outsiders, is equally affected.

Graduated sanctions

Sanctions need to increase with the number 
or the severity of offences. Education and 
compliance should be the fi rst option, and 
enforcement used last. Rules and regulations 
should be compatible with stakeholders’ 
resource use practices. The implementation 
of regulations should remain fl exible by 
maintaining an open dialogue between man-
agers and stakeholders. In order to foster 
compliance and ease enforcement, regula-
tions and penalties should be simple, clear, 
understandable and appropriate to the socio-
cultural context of the area. Enforcement 
requires an integrated and coordinated 
approach among the various agencies respon-
sible for it. Enforcement should seek to use 
innovative means, such as social infl uences 

and sanctions, to improve compliance and 
lessen costs to management agencies. Mean-
ingful but graduated and context-dependent 
penalties are more legitimate than draconian, 
one-size-fi ts-all, penalties. When imposed, 
enforcement must be swift and public, consis-
tent with the due process of law. In this con-
text, ‘swift’ means that enforcement should 
be directed at a specifi c and identifi ed inci-
dent. Enforcement should be public so that 
others will be aware of the consequences of 
offending.

Nested institutions

These involve a critical level of decentraliza-
tion and delegation of authority, but also 
require coordination between government 
and community. Successful co-management 
require that government has established for-
mal policy and laws for decentralization and 
delegation for management. For some fi sher-
ies co-management operational rules, such as 
rotational closures, this also requires that the 
legal system is fast and fl exible to allow for 
rules to be developed to respond adaptively 
to social or environmental conditions.

Importantly, though, it is not only dele-
gation of authority that creates conditions for 
successful co-management, but also there 
must be mechanisms to coordinate local 
management arrangements, resolve confl ict 
and reinforce local rule enforcement. For 
example, in the Seri fi shing community in the 
Gulf of California, Mexico, a community-
based fi sheries management system was 
effective at creating incentives for resource 
users in the community to restrain their har-
vesting, which led to a rapid increase in 
resource abundance (Cudney-Bueno and 
Basurto, 2009). However, this institution 
lacked cross-scale linkages with enforcement 
agencies and, when outsiders began poach-
ing, the social norms used to constrain effort 
were no longer suffi cient and the system 
soon because a free-for-all (Cudney-Bueno 
and Basurto, 2009).

In Sofala Bay, Mozambique, the man-
agement of the shallow-water shrimp fi shery 
is a good example of a co-management 
arrangement that operates on a relatively 
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large scale and within a nested system 
(Raakjær Nielsen, 2009). A number of local 
fi sheries co- management committees (mainly 
composed of artisanal fi shermen) have been 
established. They mediate confl icts among 
artisanal fi shermen, and between artisanal 
and semi-industrial/industrial fi shermen, 
and are engaged in the formulation and 
implementation of local rules. At the national 
level, co-management is undertaken by the 
Committee of Fisheries Management (CAP), 
which is a consultative forum composed of 
representatives of industrial, semi-industrial 
and artisanal fi shermen. Artisanal fi shermen 
are represented within a kind of nested 
arrangement, in which local committees are 
represented at the provincial co-management 
committee, which again has representation 
in the CAP.

Monitoring of resources

Jul-Larsen et al. (2002), in their study 
of  southern African freshwater fi sheries, 
empha sized the need for co-management to 
be tuned to voices and needs at the local 
level; and that co-management can certainly 
represent an option, a process of empower-
ing communities and a means to integrate 
the regulation of fi sheries in the general 
development of the communities; and can 
become involved in monitoring the fi shery 
and in communicating/evaluating the results 
to the various users.

Accountability

Co-management means having a process in 
which business is conducted in an open and 
transparent manner (Pomeroy et al., 2001). All 
partners must be held equally accountable for 
upholding the co-management agreement. 
Common property literature emphasizes the 
need for accountability of enforcers (Ostrom, 
1990). There need to be accepted standards 
for monitoring and evaluation of manage-
ment objectives and outcomes. White et al. 
(1994) state that monitoring with community 
participation can provide information that 

helps the community understand what is 
happening in the co-management process, 
and also maintains openness of the process. 
Hauck and Sowman (2003) state that resource 
users must establish a local-level institution 
that provides a voice for their contribution to 
management and that is accountable to them.

Design Principles in Practice

To illustrate the incorporation of these design 
principles into co-management arrangements, 
we highlight a case study from two countries 
in the western Indian Ocean that have recently 
developed frameworks to  co-manage marine 
resources: Kenya and Madagascar (Cinner 
et al., 2009b; Table 7.1). As a result of ineffective 
top-down management, the Kenya Ministry 
of Fisheries Development began developing 
legal frameworks to share management 
responsibility for fi sheries in the 1990s 
(Ogwang et al., unpublished report). This 
shared responsibility (or co-management) of 
fi sheries resources was undertaken through a 
structure that enabled resource users to man-
age their landing sites, in a forum known as a 
Beach Management Unit (BMU). BMUs were 
fi rst established on Lake Victoria and prac-
tised by the three countries bordering the lake 
(Kenya, Uganda and Tanzania) as a way of 
improving fi sheries management. Guidelines 
have since been developed to supplement the 
provisions of the fi sheries’ regulation to 
increase stakeholder understanding in setting 
up BMUs.

On the Kenyan Coast, the BMUs were 
promoted by the government to create part-
nership between itself and local communities 
in the management of coastal resources. In 
1996, the fi rst legal framework to introduce 
the sharing of responsibility over the natural 
resource management among users was 
 created, known as Gestion Locale Sécurisée 
(GELOSE; Antona et al., 2004). This law 
allowed communities to defi ne their own 
goals and develop regulations for resource 
use and management in the form of by-laws, 
as long as these rules were consistent with 
national policy (i.e. one could not develop a 
regulation that allowed the use of a gear 



120
R.S. Pom

eroy et al.
Table 7.1. Design principles in practice in Kenya and Madagascar. Table organized from top to bottom by principles fully present in both countries, those 
partially shared and those present in only one country. Adapted from Cinner et al. (2009b).

Design principle Description BMU GELOSE Notes on implementation

Clearly defi ned 
membership rights

Clear delineation of member-
ship rights to co-managed 
area

Yes Yes Membership clear and registered. In both Kenya and Madagascar, individu-
als may join only one CBO or GELOSE organization

Congruence Whether scale and scope of 
rules are appropriate for the 
local conditions

Yes Yes Rules are developed by the resource users themselves and can build on 
local social norms; scale of management is roughly matched to scale of 
resource: many BMU and GELOSE sites have coral reef-based fi sheries, 
where reef fi sh have small home ranges on a scale similar to what is being 
managed

Rights to organize Whether resource users have 
rights to make, enforce and 
change the rules

Yes Yes In both countries, by-laws must be approved by agencies and codifi ed before 
enforced; enforcement can be conducted by members, but law enforce-
ment offi cers are needed to make arrests

Confl ict resolution 
mechanisms

Rapid access to low-cost reso-
lution forum

Yes Yes In Kenya, management committee, provincial administration and Ministry 
of Fisheries Development; in Madagascar, management committee from 
local to regional administration and Ministry of Environment

Nested institutions Nested within lead agencies or 
partner organizations at criti-
cal stages

Partially Partially In both countries organizations are nested, but connections at different 
scales are missing at some key stages of the co-management process

Accountability of 
monitors

Whether there are account-
ability mechanisms for those 
enforcing the rules

Partially Partially Partially available in Madagascar when wardens paid to enforce rules – not 
part of general framework; in Kenya, some BMUs employ multiple monitors 
to reduce the possibility of corruption

Clearly defi ned 
geographic 
boundaries

Clear delineation of co-manage-
ment area 

Partially Partially Both countries generally use landmarks for coastal boundaries and outward 
extent of shallow water ecosystems for offshore boundaries (e.g. a reef 
edge)

Collective choice 
arrangements

Whether individuals affected by 
the rules can participate in 
changing the rules 

Partially Partially Only members can participate in changing rules in both systems; if by-laws 
limit access of non-members there is no forum for input

Graduated sanctions Whether sanctions increase 
with numerous offences or 
the severity of the offence

Partially Partially In practice, a fi rst offence generally generates a warning, a second offence is 
dealt with locally and a third offence is dealt with by law enforcement/legal 
system

Monitoring of 
resources

Quantitative or qualitative moni-
toring of resource conditions

Partially No BMUs monitor catch and prices, but not in situ resources; in both countries, 
some scientists from NGOs monitor resources in selected sites, but not 
restricted to BMU or GELOSE areas

CBO, community-based organization; GELOSE, Gestion Locale Sécurisée; BMU, Beach Management Unit.
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banned by national legislation; Antona et al., 
2004). As with many other forms of environ-
mental policy in Madagascar, GELOSE was 
developed for terrestrial ecosystems and then 
applied to marine resources. In 1999, the fi rst 
GELOSE site was applied to a mangrove 
socio-ecological system in Tulear.

In both systems, geographic boundaries 
were only partially clear because boundaries 
were often submerged landmarks (e.g. the 
edge of a reef), and the seaward distance cov-
ered was undefi ned. This is more refl ective 
of the system being governed, rather than 
the framework. Likewise, collective choice 
arrangements are in place in both systems, 
but participation and input is limited to group 
members. For example, if a BMU decided to 
prohibit access to its fi shing grounds to non-
BMU members, these non-members would be 
unable to change the rules. In both cases, 
graduated sanctions were not specifi cally 
mentioned in the regulations, but applied de
facto by not generally sanctioning a violator 
through legal channels unless it is a repeat 
offence. First offences were often dealt with 
by warnings or within a community, even 
though there is no legal requirement to do so. 
It is interesting that communities fi lled some 
gaps in the design principles in a de facto man-
ner outside of the legal framework. On the 
one hand this shows that the frameworks can 
be somewhat adaptive to local circumstances. 
However, issuing warnings when locally 
developed rules do not provide for this risks 
undermining confi dence in the management 
system if violators are viewed as not facing 
the penalties.

Providing for graduated sanctions in the 
framework may improve transparency of the 
system. Monitoring of the monitors was not 
conspicuously present in either system, how-
ever, but it also happened de facto in some 
cases. For example, the Kiruwitu community 
protected area in Kenya attempted to provide 
some transparency within the monitors by 
employing four monitors at any given time, 
which they hoped through peer pressure 
would decrease tendencies for corruption. In 
other BMUs in Kenya monitors may be moni-
tored, although in practice this is done loosely 
without formal rules or protocols. The main 
components missing from these systems 

related to monitoring of resources. In some 
instances, monitoring of the resources them-
selves were conducted by scientists and con-
servation groups, although key informants in 
both countries expressed concerns with how 
the data were returned to the communities.

Addressing these design issues early in 
the development of co-management arrange-
ments in these countries may enhance the 
chances of building robust institutions 
( Yandle, 2003). Consequently, examining ways 
to fi ll these potential gaps should be consid-
ered a priority for institutional capacity build-
ing by donors and governments. However, 
this should be done in a way that acknowl-
edges that heterogeneity of institutions is criti-
cal and that there is not a one-size-fi ts-all 
policy to model institutions (Low et al., 2002). 
Some of these design principles may not be 
appropriate in a specifi c local context and 
should not be ‘forced’ on local institutions. 
Critics of the design principle approach sug-
gest that the emphasis on internal characteris-
tics of the institutions can lead to a blueprint 
approach and a lack of adequate considera-
tion for important contextual factors that are 
often critical to the success or failure of com-
mons institutions (Steins et al., 2000; Blaikie, 
2006). This analysis of the design principles in 
BMU and GELOSE frameworks is not 
intended to be used as a metric of their suc-
cess, but rather is a means to identify possible 
institutional gaps that may be the focal point 
for communities, NGOs and other bridging 
organizations. Further research is needed to 
examine how these design principles and the 
contextual factors in which they are situated 
relate to aspects of successful co-management.

Supra-community-level Context 
Considerations

Enabling policies and legislation

Pomeroy et al. (2001), presenting results of a 
research project in Asia on co-management, 
stated that if co-management initiatives are 
to be successful, basic issues of government 
action to establish supportive legislation, poli-
cies, rights and authority structures must be 
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addressed. Policies and legislation need to: 
(i) spell out jurisdiction and control; (ii) provide 
legitimacy to property rights and decision-
making arrangements; (iii) defi ne and clarify 
local responsibility and authority; (iv) clarify 
the rights and responsibilities of partners; 
(v) support local enforcement and accountabil-
ity mechanisms; and (vi) provide fi sher groups 
or organizations with the legal right to organ-
ize and make arrangements related to their 
needs. The legal process formalizes rights and 
rules and legitimizes local participation in 
 co-management arrangements.

In South Africa, Hauck and Sowman 
(2003) found that government’s reluctance to 
relinquish a large degree of power was one 
of the most diffi cult challenges facing 
 co-management, especially as government 
was wary of the capacity of people to man-
age resources. In this case, while laws and 
policies existed to support co-management, 
there was a need for a fundamental shift in 
government attitude and behaviour. Geheb 
and Sarch (2002), summarizing management 
challenges facing Africa’s inland fi sheries, 
state that too many political agendas are 
being pursued, resulting in a poor perform-
ance for co-management.

For any given context, there needs to be a 
fi xed defi nition of co-management that is 
accepted by all stakeholders and policies that 
support and direct implementation. Khan et al. 
(2004), in a review of co-management in nine 
African countries, state that an honest willing-
ness on the part of governments to relinquish 
exclusive control of aquatic resources is 
needed in order to establish trust and confi -
dence among the various partners. In the 
 Caribbean, Pomeroy et al. (2004) found that 
management approaches of governments for 
coastal resource management were not fl exible 
and responsive to changing circumstances. 
Pomeroy et al. (2004) also stated that limited 
trust between government and fi shers restricts 
the development of co-management. Sverdrup-
Jensen and Raakjær Nielsen (1998), summariz-
ing fi ndings from eight co-management case 
studies in Africa, reported that governments 
should not leave the local partners with 
 management responsibilities they are not 
capable of shouldering. They also reported 
that a balance needs to be struck between the 

responsibilities given to communities and the 
means at their disposal.

External agents

External change agents, such as non- 
governmental organizations, academic or 
research institutions, religious organizations 
and others, can facilitate the co-management 
process (Pomeroy et al., 2001). Hauck and 
Sowman (2003) found that external agents 
provide impartiality, knowledge, training, 
logistical support and fi nancial aid, and often 
act as intermediaries between the resource 
users and government. McConney et al. (2003), 
presenting guidelines for establishing coastal 
resource co-management in the Caribbean, 
found that it is useful to have a trained facili-
tator guide the co-management process. 
Pomeroy et al. (2004) found that external 
agents provide support for co-management, 
but must not encourage dependency upon 
them by the community.

Alliances and networks

White et al. (1994) found that alliances and 
networks can help to solve larger issues. 
Mutually benefi cial alliances and networks 
can be formed to counteract confl icting and 
often powerful interests outside the commu-
nity. Alliances and networks can also be used 
to further policy agendas supported by many 
organizations from different sectors of society.

Community Level

Group cohesion

The group permanently resides near the area 
to be managed. There is a high degree of 
homogeneity, in terms of kinship, ethnicity, 
religion or fi shing gear type, among the 
group. The group members have a common 
understanding of the problem and of alterna-
tive solutions. Group size, in terms of the 
number of individuals involved in the man-
agement arrangements, is relatively small. 
There is an incentive and willingness among 
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the group members to engage in collective 
action. This does not mean, however, that 
 co-management projects cannot succeed in 
socio-economically and culturally heteroge-
neous communities. For example, in the 
oxbow lakes of Bangladesh, Muslim and 
Hindu fi shers were able to work together on 
the lake fi sheries teams.

Existing organizations

Attempts to integrate customary institutions 
into co-management initiatives have proved 
successful under certain conditions (Aswani 
and Hamilton, 2004; Cinner and Aswani, 
2007), but in other situations they have cre-
ated barriers and in some cases have even 
eroded customary institutions (e.g. Gelcich 
et al., 2006). In Kimbe Bay, Papua New Guinea, 
the community had diffi culty understanding 
the rationale behind a supposedly  co- managed 
marine protected area (MPA) because it did 
not fi t their customary model of reef closures 
(Cinner et al., 2003). For generations, the com-
munity had closed their reefs to fi shing when 
a person of stature in the community died. 
After 3–12 months the reefs were usually 
opened, to harvest fi sh for a feast to mark the 
end of the mourning period. Thus, the com-
munity believed the goal of a reef closure was 
to build up fi sh stocks that could then be 
exploited when needed. Their prior experi-
ence with customary management made for a 
diffi cult transition to a co-management situa-
tion with different operational rules. In Cap 
Masoala, Madagascar, attempts to integrate 
the customary closure with the MPA resulted 
in sentiments that the sacred area was being 
desecrated (Cinner, 2007; Cinner et al., 2009b).

Leadership

Leaders set an example for others to follow, 
set courses of action and provide energy and 
direction (Pomeroy et al., 2001). While a com-
munity may already have leaders, they may 
not be the correct or appropriate leaders for 
co-management. Local elites may not be the 
most appropriate leaders, and new leaders 

may need to be identifi ed and developed. 
Hauck and Sowman (2003) state that one or 
two people often become involved in the 
 co-management process as ‘champions’, facili-
tating communication and interaction among 
stakeholders. White et al. (1994) found that 
organization formation is strategic in identi-
fying and developing leaders. Sverdrup-
Jensen and Raakjær Nielsen (1998), in an 
analysis of case studies on co-management in 
eight African countries, found that traditional 
leadership systems, often having a high legit-
imacy with local people, should be refl ected 
in the design of co-management arrange-
ments. Despite the importance of local lead-
ers for co-management, Pomeroy et al. (2004) 
found a lack of effective leadership among 
fi shers in the Caribbean to guide change and 
the co-management process.

Empowerment, capacity building 
and social preparation

Individual and community empowerment 
is a central element of co-management 
(Pomeroy et al., 2001). Empowerment is con-
cerned with capability building of individu-
als and the community in order for them to 
have greater social awareness, to gain 
greater autonomy over decision-making, to 
gain greater self-reliance and to establish a 
balance in community power relations. 
Empowerment is enhanced by capacity 
building through education and training 
that raises the knowledge and information 
of those involved in the co-management 
process. Hauck and Sowman (2003) found 
that in South Africa, empowerment and 
capacity building are important in order for 
resource users to understand the concepts 
and principles of sustainable resource use 
and co-management.

CANARI (1999) stated that true partici-
pation can only be achieved when participants 
are provided with the information required to 
make decisions. McConney et al. (2003) found 
that in the Caribbean, building stakeholder 
capacity is essential for engagement in 
 co-management. White et al. (1994) cautioned 
that education and training alone are not 
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 suffi cient to change major behaviour pat-
terns that have consequences for people’s 
livelihoods. Changes in behaviour are 
bounded by community values. Pomeroy 
et al. (2004) reported that effective communi-
cation among stakeholders, brought about 
through capacity building, can improve the 
success of co-management. Capacity must be 
built so that local management institutions 
remain fl exible to changing needs and condi-
tions as co-management matures over time 
(Pomeroy et al., 2004).

Community organizations

The existence of a legitimate (as recognized 
by the local people) community or people’s 
organization is a vital means for representing 
resource users and other stakeholders and 
for infl uencing the direction of policies and 
 decision-making (Pomeroy et al., 2001). These 
organizations must have the legal right to 
exist and make arrangements related to their 
needs. They must be autonomous from gov-
ernment. Geheb and Sarch (2002) found that 
for the inland fi sheries of Africa, traditional 
pre-existing management organizations and 
institutions should be a part of any new man-
agement structure. CANARI (1999) stated 
that in the Caribbean, participation in fi sher-
ies and coastal resource management requires 
the existence and support of effective local 
organizations. McConney et al. (2003) stated 
that community organizing and the establish-
ment of stakeholder organizations is a critical 
component in the process of co-management 
in the Caribbean. Authorities need to support 
community organizing rather than just steer 
it towards management roles. However, 
Pomeroy et al. (2004) found that in the 
 Caribbean, organizational capacity to engage 
in  co-management is weak. White et al. (1994) 
state that co-management is not possible in 
the absence of community organizations.

Long-term support of the local government 
unit and political elites

The cooperation of the local government unit 
and the local political elite is important to 

 co-management (Pomeroy et al., 2001). Local 
government can provide a variety of techni-
cal and fi nancial services and assistance to the 
co-management process. There must be local 
political will to share benefi ts, cost, responsi-
bility and authority with the community 
members. In Africa, Geheb and Sarch (2002) 
found that there is a strong role for local gov-
ernment in co-management that includes 
enforcement, sanctions, extra-community 
issues, extension and information. McConney 
et al. (2003) found that in the Caribbean the 
inclusion of the government as a partner is 
essential for establishing and sustaining 
 co-management. White et al. (1994) stated that 
local government can provide appropriate 
support for co-management that the commu-
nity members cannot, such as local ordi-
nances to support management measures 
and enforcement. CANARI (1999) reported 
that participation in co-management requires 
changes in the attitude of government staff 
and political elites towards co-management 
and towards other stakeholders in the proc-
ess. There needs to be an awareness that 
powerful stakeholders may circumvent par-
ticipatory processes when it serves their 
interest to do so. McConney et al. (2003) 
stated that co-management is likely to redis-
tribute power and to be resisted by those who 
want to avoid losing, or sharing, power. 
Geheb and Sarch (2002) stated that new 
 co-management initiatives may be used by 
one or more stakeholders to improve or con-
solidate their power or position. In designing 
new co-management systems, it must be 
assumed that such struggles will affect the 
outcome of any intervention, and the objec-
tive becomes one of trying to ensure that any 
resulting social or economic disequilibrium is 
minimized.

Property rights over the resource

Property rights, either individual or collec-
tive, should address the legal ownership of 
the resource and defi ne mechanisms (eco-
nomic, administrative and collective) and the 
structures required for allocating use rights 
to optimize use and ensure conservation of 
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resources, and the means and procedures for 
enforcement (Pomeroy et al., 2001). Without 
legally supported property rights, resource 
users have no standing to enforce their claims 
over the resource against outsiders. 
Hauck and Sowman (2003) stated that, while 
 co-management arrangements in South Africa 
have focused on increased user participation 
in management, a fundamental fi rst step has 
been the need to clarify and secure property 
rights to resources. McConney et al. (2003) 
stated that in the Caribbean, partners in 
 co-management are unlikely to contribute sig-
nifi cantly to the effort over the long term if they 
do not expect to be able to maintain or increase 
the benefi ts of their investment in participa-
tion. A key to success is to reduce the open-
access nature of marine resources through the 
establishment of property rights. Pomeroy et al. 
(2004) reported that in the  Caribbean, legisla-
tion providing property rights over marine and 
coastal resources is absent.

Adequate fi nancial resources/budget

Pomeroy et al. (2001) reported that co- 
management requires fi nancial resources 
to support the process. Funds are needed to 
support various operations and facilities 
related to planning, implementation, coordi-
nation, monitoring and enforcement, among 
other activities. Funding, especially suffi -
cient, timely and sustained funding, is critical 
to co-management. Hauck and Sowman 
(2003) reported that in South Africa, limited 
funding and unrealistic time frames are a 
constraint to co-management. It is critical to 
recognize the time and resources required to 
develop and implement co-management 
arrangements. Unreliable funding can create 
signifi cant obstacles to collaborative working 
relationships between stakeholders. Khan 
et al. (2004) reported that in Africa, the provi-
sion of adequate fi nancial and technical 
resources is key to any effort for sustainable 
co-management. In the Caribbean, CANARI 
(1999) stated that the implementation of par-
ticipatory decisions and management actions 
requires not only political support but also 
adequate technical and fi nancial resources.

Partnerships and ownership 
of the co-management process

In Asia, Pomeroy et al. (2001) reported that 
active participation of partners in the 
 co- management planning and implementation 
process is directly related to their sense of own-
ership and commitment to co- management 
arrangements. Partners involved in co- 
management need to feel that the process 
not only benefi ts them, but that they have a 
strong sense of participation in, commit-
ment to and ownership of the process. Part-
nerships must grow out of a mutual sense of 
trust and respect among the partners. 
McConney et al. (2003) reiterated that trust 
and respect among partners is necessary for 
successful co-management in the Caribbean 
context. White et al. (1994) also stated that 
trust and respect between community work-
ers, outside organizations and community 
members must be established and main-
tained. White et al. (1994) further stated that 
communities respond to an intervention 
when they believe that it is needed, that it 
will be effective in meeting their needs and 
that they ‘own’ the intervention process.

Clear objectives from a well-defi ned 
set of issues

The clarity and simplicity of objectives help 
to steer the direction of co-management 
(Pomeroy et al., 2001). Clear and simple 
objectives based on an understanding of the 
issues by the stakeholders are essential for 
success of co-management. Fundamental to 
co-management is a common understanding 
of the situation, comprehension of the root 
causes of the problems and the issues, and 
an agreement on appropriate solutions to 
the identifi ed problems. Hauck and  Sowman 
(2003) stated that the objectives of 
 co- management must be agreed upon by all 
parties. Co-management originates as a 
result of varying objectives. People who are 
affected by management decisions must be 
involved in developing the objectives and 
setting the parameters to be achieved. In the 
Caribbean, Pomeroy et al. (2004) found that 
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clear objectives for co-management need to 
be defi ned by the stakeholders based on the 
problems and their interests. White et al. 
(1994) stated that clear, salient objectives and 
issues are crucial early on, because many 
people need to know, from the outset, where 
the co-management process is headed. Key 
identifi cation of the issues and clear objec-
tives are key to motivating individuals and 
organizations to engage in  co-management.

Management rules enforced

In Asia, Pomeroy et al. (2001) found that the 
enforcement of management rules was 
of great importance for the success of 
 co- management. Rules must be simple and 
enforceable. Vigorous, fair and sustained rule 
enforcement requires the participation of all 
partners. Hauck and Sowman (2003) found 
that resource users should be consulted and 
actively involved when rules are developed 
to bring about greater legitimacy. There is a 
need for mutual agreement on what consti-
tutes legitimate rules as a means of fostering 
trust and increasing compliance. Monitoring 
for enforcement should be an integral part of 
the co-management process, should involve 
local resource users and be backed up with 
government support.  McConney et al. (2003) 
reported that weak enforcement undermines 
co-management by increasing the uncer-
tainty of resource sustainability and decreas-
ing the returns on participation. Pomeroy 
et al. (2004) found that in the Caribbean, the 
success of co-management was enhanced 
when management rules are enforceable by 
both resource users and the management 
authority.

Knowledge of resource

McConney et al. (2003) reported that co- 
management is more likely to succeed if the 
resource is one of which stakeholders have 
a good knowledge. The integration of good 
traditional knowledge, practices and tenure 
systems must be brought out and made a part 
of the co-management process (White et al., 

1994). Geheb and Sarch (2002) stated that if 
communities of resource users are to assume 
or retain responsibilities for controlling access 
to the fi sheries, then their knowledge about 
and perception of the resources needs to be 
understood.

Individual and Household Level

Individual incentive structure

Pomeroy et al. (2001) stated that the success 
of co-management hinges on an individual 
incentive structure (economic, social, politi-
cal) that induces individuals to participate in 
the process. CANARI (1999) stated that 
 co-management efforts that appeal to the 
motivations (most often economic) of the 
stakeholders are the most likely to secure 
their participation. White et al. (1994) stated 
that individuals who are not dependent 
upon a fi nite resource will not respond 
quickly to co-management. Sverdrup-Jensen 
and Raakjær Nielsen (1998), in a summary of 
fi ndings from eight co-management case 
studies in Africa, reported that when expec-
tations are high among stakeholders, unmet 
expectations can lead to an unwillingness to 
participate in co-management. McConney 
et al. (2003) reported that incentives may not 
always work in favour of co-management 
unless there is some level of personal gain 
from participation.

Benefi ts exceed costs

Hauck and Sowman (2003) stated that while 
it is diffi cult to measure benefi ts and costs 
to individuals engaged in co-management 
because they are measured in different ways, 
and some factors are intangible and unmeas-
ureable, there must be clear benefi ts that out-
weigh costs or disadvantages. McConney 
et al. (2003) stated that co-managers need to 
be concerned about benefi ts or incentives for 
all of the participating stakeholders in order 
to ensure that motivation is sustained, espe-
cially in the early stages of co-management. 
Individual stakeholders have their own real 
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costs and need real benefi ts for themselves, 
often to justify participation to a larger con-
stituency that they represent or with which 
they interact. Hauck and Sowman (2003) fur-
ther stated that only when benefi ts become 
tangible can people afford to adopt a long-
term view and behaviour about using 
resources sustainably.

Adaptive Co-management

Adaptive management recognizes that man-
agement is necessary even when all desirable 
information is not available and when the 
effects of management cannot be predicted. It 
views management not only as a way to 
achieve objectives, but also as a process in 
which we learn more about the resource and 
the fi sheries system being managed (see also 
Andrew and Evans, Chapter 2 this volume, 
and Parks, Chapter 6, this volume). Learning 
is thus an inherent objective of adaptive man-
agement. As we learn more, we can adapt 
our policies to improve management and be 
more responsive to future conditions. A key 
feature of adaptive co-management is the 
combination of the iterative learning dimen-
sion of adaptive management and the linkage 
dimension of collaborative management in 
which rights and responsibilities are jointly 
shared. Although with co-management much 
of the focus is on the local scale where issues 
of management performance are felt most 
directly, adaptive co-management is a fl exible 
system for environment and resource man-
agement that operates across multiple levels 
and with a range of local and non-local organ-
izations (see Armitage et al., 2007 and Parks, 
Chapter 6, this volume). Key features of 
 adaptive co-management include a focus on 
learning-by-doing, integration of different 
knowledge systems, collaboration and power- 
sharing among community, regional and 
national levels, and management fl exibility 
(Olsson et al., 2004).

Many of the conditions identifi ed in 
this chapter are critical factors in adaptive 
co-management, such as the integration of 
different knowledge systems, collaboration 
across different scales and management 
fl exibility.

This is not to say that the features of 
adaptive co-management are not mentioned 
in the various studies. For example, Hauck 
and Sowman (2003, p. 335) stated:

Success is more likely to be achieved if 
stakeholders involved in these various 
co-management initiatives share experiences, 
learn from past mistakes and are willing to 
modify their management strategies and 
rules to suit changing circumstances and 
management capabilities.

Further, as McConney et al. (2003, p. 11) 
stated:

One approach is to manage by trial and error, 
without paying much attention to accumulat-
ing knowledge about the systems. A better 
approach is to learn through adaptive 
management. … It involves institutional 
learning where all of the co-management 
stakeholders share information and record 
conclusions or decisions about the human and 
natural resource systems. By careful analysis 
and documentation, the co-management 
institution, as a whole, learns together for 
improvement.

Discussion

A number of studies in Asia, Africa, the Pacifi c 
and the wider Caribbean published in recent 
years have identifi ed key conditions that help 
to account for the success and sustainability of 
co-management. These conditions show both 
similarities and differences between regions. It 
should be noted that these are generalized con-
ditions for the region and that the key condi-
tions may differ for an individual country 
within the region, or even locality within a 
country. They must be viewed in the distinct 
political, biological, cultural, technological, 
social and economic context of that region and 
the individual countries within the region. 
We also need to bear in mind the role these 
unique characteristics play in shaping the proc-
ess and implementation of co-management 
in the region. While in Asia, where the use 
of  co-management is more mature, there is 
more delegated co- management (government 
lets formally organized users/stakeholders 
make decisions) (Pomeroy and Viswanathan, 
2003), in Africa and the  Caribbean, where 
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 co- management is still a relatively new con-
cept, there is more consultative co- management 
(government interacts often with users/stake-
holders but makes most decisions) (Sverdrup-
Jensen and Raakjær Nielsen, 1998; Hara and 
Raakjær Nielsen, 2003).

It is important to note that adaptive 
management is not explicitly mentioned as a 
key condition for successful co-management 
in any of the studies, although several indi-
vidual features of adaptive co-management 
(integration of knowledge systems, collabo-
ration across scales and management fl exibil-
ity) are identifi ed as key conditions. The 
iterative learning dimension of adaptive 
 co-management is, however, discussed in 
several papers as an important element in the 
co-management process. The lack of acknowl-
edgement of adaptive co-management in 
these papers may be due to either a lack of 
formal recognition of adaptation and learn-
ing in the co-management process or how 
relatively new the approach is.

Several of the key conditions stand out 
as being more common across the regions 
than others, including participation by those 
affected by the co-management arrange-
ments, empowerment and capacity building, 
community organizations and individual 
incentive structure.

Some of the conditions can be met by 
attributes internal to the community, while 
others are external to the community. The 
number and variety of conditions illustrate 
that the planning and implementation of 
 co-management must be conducted at sev-
eral  levels. These levels include: (i) the 
individual (i.e. individual incentive struc-
ture; benefits exceed costs); (ii) the stake-
holder (i.e. participation by those affected; 
empowerment and capacity building; com-
munity organizations); (iii) the local gov-
ernment (i.e. long-term  support of the local 

government unit and political elites); (iv) the 
national government (i.e. enabling policies 
and legislation); (v) the external agent; (vi) the 
resource (i.e. appropriate scale and bounda-
ries); and (vii) the overall  co-management 
process (i.e. clear objectives from a well-
defi ned set of issues; management rules 
enforced; adequate fi nancial resources).

None of the conditions exist in isolation, 
but each supports and links to another to 
make the complex process and arrangements 
for co-management work. In addition, all the 
stakeholders (resource users, external agents, 
government) have different but mutually 
supportive roles to play in co-management. 
The fulfi lment of these complementary roles 
is crucial to the operation and sustainability 
of co-management.

Implementation is often a balancing act 
to meet these conditions, as timing and link-
ages in the co-management process and 
arrangements are important. For example, 
empowerment and capacity building are 
needed to support community organization 
development. Developing trust between 
partners is associated with effective commu-
nication. The recognition of resource manage-
ment problems is associated with the 
development of clear objectives from a set of 
well-defi ned issues.

There will be a need to transform to 
adaptive co-management. As mentioned, 
many of the key conditions for adaptive 
 co-management are already identifi ed from 
previous studies. The importance of adapta-
tion and learning as key conditions for suc-
cess will need to be more explicitly 
recognized and utilized by co-management 
practitioners and communities. A key ele-
ment will be to further formally integrate 
adaptation and learning into the process of 
co-management and the evolution to adap-
tive co-management.
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8 Climate Change and Other External 
Drivers in Small-scale Fisheries: Practical 

Steps for Responding

Stephen J. Hall

Introduction

Classically, management has concentrated on 
the fi shery itself. Yet many of the challenges 
fi sheries face are shaped by complex combina-
tions of biophysical, social, political and eco-
nomic forces. Many of these forces operate at 
scales beyond national level and outside the 
domain of fi sheries. While there is usually lim-
ited scope for fi sheries management to control 
these forces, policy makers and managers must 
understand them and plan for their impact.

Climate change is, perhaps, the driver 
that is receiving most attention at present, 
with governments increasingly calling for 
strategies to cope with the changes it will 
bring. Several other drivers, however, remain 
largely ignored by mainstream fi sheries pol-
icy analysts; for example, fi nding an analysis 
of the likely impact of demographic, health 
and disease trends, or of wider development 
policy trends, is a challenge.

This chapter tries to meet two objectives. 
The fi rst is to summarize the external drivers 
likely to affect small-scale fi sheries over the 
next decade. The second is to offer some practi-
cal suggestions for researchers, managers and 
policy makers on how to develop responses 
to them. Given its prominence globally and its 
potential effect on fi sheries systems, I focus in 
particular on climate change. However, the 
suggested approach to analysis and dialogue 

needed to identify the policy alternatives and 
management approaches to respond to cli-
mate change are equally applicable for devel-
oping responses to the other drivers that 
challenge fi sheries systems.

Some readers may believe that worrying 
about the wider issues that impinge on fi sher-
ies is a diversion from the imperative of deal-
ing with the more immediate internal problems 
that drive over-exploitation of fi sheries. To 
some degree and for some fi sheries, this is of 
course true, but ignoring these externalities is 
likely to prove short-sighted. These drivers 
have the potential to profoundly affect 
resource sustainability and the well-being of 
the people who depend on them. More posi-
tively, paying more attention to them might 
also help identify new arenas in which to also 
fi nd solutions to more mainstream fi sheries 
problems. Linking fi sheries considerations 
into wider issues of climate change, migra-
tion, human rights or wider development 
policy, for example, might offer a more effec-
tive context for solving traditional fi sheries 
management issues such as access rights, 
effort control or vessel decommissioning.

Key Concepts and Defi nitions

Adapting the defi nition used by Hazell and 
Wood (2008, p. 501) in their analysis of drivers 
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of change in global agriculture, an external 
driver is defi ned here as ‘… any natural or 
human-induced factor that indirectly brings 
about change in a fi shery system’. In this con-
text, the term fi shery system refers to a social-
ecological system (SES) sensu Gallopin (1991, 
p. 707) i.e. ‘ ... a system that includes societal 
(human) and ecological (biophysical) subsys-
tems in mutual interaction’.

Figure 8.1 summarizes a range of external 
drivers that fi shery managers and policy 
makers should think about. Within each broad 
category several dimensions are highlighted. 

Naturally, any categorization of drivers brings 
with it fuzzy boundaries and overlaps; it is 
arguable, for example, whether the growth of 
mobile phone technology should be included 
in a section on ‘markets and trade’ or ‘tech-
nology’. I have simply grouped issues within 
the section that seemed most appropriate.

Along with a list of drivers, it is also 
helpful to have a framework for aspects of a 
fi shery system where their impact is likely to 
be felt. Using a driver tree that categorizes the 
benefi ts that small-scale fi sheries deliver and 
the network of conditions upon which they 

Driver Key issues

International
trade and 
globalization of 
markets

• Economic integration
• Trade liberalization
• Export-led growth
• Labour & capital mobility
• Energy & food  prices

Technology
• Fish finding/navigation
• Communications
• Monitoring and compliance

Climate and
environment

• Extreme events
• Water demand
• Environmental services

Health and
disease

• Food safety
• Infectious diseases
• Health and safety

Demography
• Population growth
• Migration
• Urbanization

Governance

• Global governance
• Democratization and 
   decentralization
• Political instability

Development
patterns

• Inequality & social change
• Development policy
• Rights-based approaches
• Infrastructure and market access

Aquaculture
• Competition for space
• Changes in supply and demand
• Demand for low-value fish

Fig. 8.1. Selected external drivers of change in small-scale fi sheries.
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are dependent, Fig. 8.2 offers such a frame-
work.

The fundamental premise for this chap-
ter is that by better understanding these 
external drivers, one will be in a better posi-
tion to assess the vulnerability of fi sheries 
to them. Since vulnerability varies greatly 
across production systems, households, com-
munities, nations and regions, a second 
premise for this chapter is that systematic 
diagnosis in particular national, regional and 
local contexts is a prerequisite for sensible 
investment and action. The increase in under-
standing that a good diagnosis brings in turn 
allows one to identify options better to cope 
with, or adapt to, external threats, thereby 
helping to build resilience.

These four terms – vulnerability, coping, 
adaptation and resilience – are central to this 
chapter. Given their importance they warrant 
further amplifi cation.

Vulnerability

The extent to which a particular fi shery sys-
tem or region is vulnerable to a particular 
driver results from a combination of three 
key factors: (i) the exposure of the system; 
(ii) the degree of sensitivity to the driver; and 
(iii) the adaptive capacity of the group or 
society experiencing those impacts.

Coping and adaptation

Coping refers to the actions people take to 
deal in some way with a stressor and to limit 
its effects. Although the roots of the concept 
of coping reside in the psychological litera-
ture, more recently development practitio-
ners have thought about coping strategies in 
a broader livelihoods context. In this context, 

Key

Aquaculture

Development patterns

Governance

Demography

Health and disease

Climate and environment

Technology

International trade
and globalization of markets 

Health and nutrition
of low-income 
consumers

Strength of rural
economies

Resilient fishery-
dependent livelihoods

Improved well being
of fishing-dependent
people

Small-scale fisheries realize
their full potential to
deliver sustainable

development goals for
income, food security,
nutrition, health and

gender equity

Market efficiency
and profitability

Social and physical 
capital of, and 
support structures 
for, fishing- 
dependent people

Access
arrangements and 
property rights
regimes

Durability and 
effectiveness of 
fishery management 
arrangements

Affordability and
equity of access
to edible fish

Social vulnerability 
of fishery-dependent 
people

Income from fishing 
and the equity in its 
distribution

Long-term
sustainable fish 
catches

Fig. 8.2. A driver tree categorizing the benefi ts that small-scale fi sheries deliver and the network of 
conditions upon which they are dependent.
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the term is perhaps most usefully used to 
describe unpremeditated actions that are 
taken after a stress has occurred. Often, these 
actions erode long-term capacity to deal with 
future stresses. A fi shing family that suffers 
property damage during a large storm might, 
for example, have to sell livestock to cover the 
costs of rebuilding. This sense of unplanned 
action after the event distinguishes coping 
from adapting, which involves anticipatory 
actions that reduce exposure to the stress or 
limit the damage caused. We can make a fur-
ther distinction between reactive adaptation, 
where plans are enacted when a threat pres-
ents, versus anticipatory adaptations. An 
example of a reactive adaptation would be 
enacting cyclone evacuation plans, while an 
anticipatory adaptation would be perma-
nently moving home away from the coastal 
zone to avoid storm damage, or physically 
reinforcing property against a storm’s force. 
Of course, adaptation decisions might be trig-
gered by experience and coping responses to 
past events and a desire to avoid them in 
future.

Resilience

Capacity to cope and the degree of adaptation 
contribute to the resilience of a social-ecologi-
cal system. For our purposes, Walker et al. 
(2004, p. 2) provide a suitable defi nition of resil-
ience as ‘… the capacity of a system to absorb 
disturbance and reorganize while undergoing 
change so as to still retain essentially the same 
function, structure, identity, and feedbacks’. 
This defi nition applies to both the ecological 
and human domains of the social-ecological 
system, but for the purposes of this chapter it 
is the human dimensions that are most central. 
For systems that are in a desirable state, we 
usually wish to increase the amount of change 
it can experience before crossing a threshold – 
this is a measure of its resilience.

Climate Change

Perhaps more than any other external driver, 
the issue of climate change has reached the 
consciousness of those involved in fi sheries. 

Current climate projections strongly suggest 
that the effects on coasts, lakes and rivers, 
and on the fi sheries they support, will bring 
new challenges for these systems and to the 
people who depend upon them. The Inter-
governmental Panel on Climate Change 
(IPCC) projects that global temperatures will 
increase by 1.8–4.0°C by 2100 (IPCC, 2007). 
This atmospheric warming will be accompa-
nied by rising sea temperatures, changing 
sea levels, increasing ocean acidifi cation, 
altered rainfall patterns and river fl ows, and 
increased incidence of extreme weather 
events. These effects will, in turn, affect the 
productivity, distribution and seasonality of 
fi sheries, and the quality and availability of 
the habitats that support them. In addition, 
many fi shing-dependent communities are 
located in regions of high physical exposure 
to climate change.

As with all change drivers, understand-
ing the links between climate change, liveli-
hoods and food security is critical for 
designing policies and management strate-
gies for fi shery-dependent communities, 
nations and regions. Within the context of 
the fi shery system as described in Fig. 8.2, 
we can see that these climate-change impacts 
come into play through two pathways. The 
fi rst is through effects on the social and 
physical capital of, and support structures 
for, fi shing-dependent people (Table 8.1). 
The second is through biophysical impacts 
on fi shery resources themselves (Table 8.2).

As a high-level generic summary of the 
issue, the above analysis is useful but some-
what limited. A fi shery manager or policy 
maker with responsibility for a specifi c geogr-
aphic domain requires a much more nuanced 
and context-specifi c picture that points 
towards clear action steps. Centred on the 
resource productivity of the fi shery system, 
Fig. 8.3 provides an example framework for 
organizing thinking at this more detailed 
level.

Within such a framework we can build a 
picture of what really matters by asking the 
following three fundamental questions:

1. What precisely is the threat from climate 
change in my context and how does it compare 
with other threats?
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2. What does history tell me – how have 
people coped and adapted to past problems?
3. How might we respond and adapt for 
what may come?

To these three questions we must add a 
fourth, more pragmatic, one:

1. How can I obtain the fi nancial and other 
support I need to make things happen?

In the following sections I will consider the 
fi rst three of these questions in turn, followed 
by some thoughts on how to go about answer-
ing them; I will then consider question 4.

Understanding the threats

Developing policies and strategies to 
address climate change depends critically 

Table 8.1. The effects of climate change on the social and physical capital of, and support structures 
for, fi shing-dependent people (adapted from WorldFish, 2007, Table 1).

Drivers Biophysical effects
Implications for social and physical 
capital and support structures

Changes in precipitation 
and water availability

Lower water availability for aquaculture; 
increased competition with other 
water users

Higher costs of maintaining 
aquaculture pond water levels 
and stock replacement

Reduced production capacity; 
confl ict with other water users

Drought Changes in agricultural productivity Increased adoption of fi shing by 
farmers during periods of stress

Lower water quality and availability for 
aquaculture

Salinity changes

Increased production costs; loss 
of opportunity as production is 
limited

Changes in lake water levels and river 
fl ows

Reduced wild fi sh stocks, leading to 
intensifi ed competition for fi shing 
areas and more migration by 
fi sherfolk

Increase in frequency 
and/or intensity of 
storms

Large waves and storm surges; inland 
fl ooding from intense precipitation; 
salinity changes; introduction of 
disease or predators into aquaculture 
facilities during fl ooding episodes

Loss of aquaculture stock and 
damage to or loss of aquaculture 
facilities and fi shing gear; 
higher direct physical risk to 
fi shers during fi shing operations; 
increased capital costs needed 
to design cage moorings, 
pond walls, jetties, etc. to 
withstand storms; higher 
insurance costs

Rising sea levels Loss of land Reduced area available for 
aquaculture

Saltwater infusion into groundwater Reduced freshwater availability for 
aquaculture

Loss of coastal ecosystems such as 
mangrove forests

Worsened exposure to waves and 
storm surges and risk that inland 
aquaculture becomes inundated

Changes in sea surface 
temperature

More frequent and harmful algal 
blooms; less dissolved oxygen;
increased incidence of disease 
and parasites; altered local 
ecosystems with changes in 
competitors, predators and invasive 
species; changes in plankton 
composition

For aquaculture, increased 
infrastructure and operating costs 
from aggravated infestations of 
fouling organisms, pests, nuisance 
species and/or predators
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Table 8.2. Ways in which climate change may directly affect fi shery resources and aquaculture species 
(adapted from WorldFish, 2007, Table 1).

Drivers Biophysical effects
Implications for fi sheries and 
aquaculture species

Changes in sea 
surface 
temperature

More frequent harmful algal blooms; less 
dissolved oxygen; increased incidence of 
disease and parasites; altered local 
ecosystems with changes in competitors, 
predators and invasive species; changes in 
plankton composition

Worsened infestations of fouling 
organisms, pests, nuisance 
species and/or predators

For capture-fi sheries, impacts on 
the abundance and species 
composition of fi sh stocks

Longer growing seasons; lower natural 
mortality in winter; enhanced metabolic 
and growth rates

Potential for increased 
production and profi t, especially 
for aquaculture

Enhanced primary productivity Potential benefi ts for aquaculture 
and fi sheries, but perhaps 
offset by altered species 
composition

Changes in timing and success of migrations, 
spawning and peak abundance, as well as in 
sex ratios

Potential loss of species or shift in 
composition in capture fi sheries; 
impacts on seed availability for 
aquaculture

Changes in the location and size of suitable 
range for particular species

Aquaculture opportunities both 
lost and gained

Potential species loss and altered 
species composition for 
capture-fi sheries

Damage to coral reefs that serve as breeding 
habitats and that may help protect the shore 
from wave action (exposure to which may 
rise along with sea levels)

Reduced recruitment of fi shery 
species

More severe wave damage to 
infrastructure or fl ooding from 
storm surges

El Niño-Southern 
Oscillation
(ENSO)

Changed location and timing of ocean currents 
and upwelling alters nutrient supply in 
surface waters and, consequently, primary 
productivity

Changes in the distribution and 
productivity of open-sea 
fi sheries

Changed ocean temperature and bleached 
coral

Reduced productivity of reef 
fi sheries

Altered rainfall patterns bring fl ood and 
drought

See impacts from precipitation, 
drought and fl ooding above

Rising sea level Loss of land Loss of freshwater fi sheries
Changes to estuary systems Shifts in species abundance, 

distribution and composition of 
fi sh stocks and aquaculture seed

Salt water diffusion into groundwater Damage to freshwater capture 
fi sheries; for aquaculture, 
a shift to brackish water 
species

Loss of coastal ecosystems such as mangrove 
forests

Reduced recruitment and stocks 
for capture fi sheries and seed 
for aquaculture

Worsened exposure to waves 
and storm surges and risk 
that inland fi sheries become 
inundated

(Continued)
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Table 8.2. Continued

Drivers Biophysical effects
Implications for fi sheries and 
aquaculture species

Higher inland water 
temperatures

Increased stratifi cation and reduced mixing of 
water in lakes, reducing primary productivity 
and ultimately food supplies for fi sh species

Reduction in fi sh stocks

Raised metabolic rates increase feeding rates 
and growth if water quality, dissolved oxygen 
levels and food supply are adequate, 
otherwise possibly reduction in feeding and 
growth; potential for enhanced primary pro-
ductivity

Possibly enhanced fi sh stocks for 
capture fi sheries or else 
reduced growth where the food 
supply does not increase 
suffi ciently in line with 
temperature

Possible benefi ts for aquaculture, 
especially intensive and 
semi-intensive pond systems

Shift in location and size of potential range 
for a given species

Aquaculture opportunities both lost 
and gained

Potential loss of species and 
alteration of species 
composition for capture-fi sheries

Reduced water quality, especially in terms of 
dissolved oxygen; changes in the range and 
abundance of pathogens, predators and 
competitors; invasive species introduced

Altered stocks and species 
composition in capture-fi sheries 
For aquaculture, altered culture 
species and possibly more 
severe losses to disease 
(and so higher operating 
costs) and possibly higher 
capital costs for aeration 
equipment or deeper ponds

Changes in timing and success of migrations, 
spawning and peak abundance

Potential loss of species or shift 
in composition for 
capture-fi sheries; impacts on 
seed availability for aquaculture

Changes in 
precipitation and 
water availability

Changes in fi sh migration and recruitment 
patterns, and thus in recruitment success

Altered abundance and composi-
tion of wild stock; impacts on 
seed availability for aquaculture

Lower water quality causing more disease
Altered and reduced freshwater supplies with 

greater risk of drought

Change of culture species

Changes in lake and river levels and the overall 
extent and movement patterns of surface water

Altered distribution, composition 
and abundance of fi sh stocks

Increase in 
frequency and/or 
intensity of 
storms

Large waves and storm surges
Inland fl ooding from intense precipitation
Salinity changes
Introduction of disease or predators into 

aquaculture facilities during fl ooding episodes

Impacts on wild fi sh recruitment 
and stocks

Drought Lower water quality and availability for 
aquaculture

Salinity changes

Loss of wild and cultured stock
Increased production costs
Loss of opportunity as production 

is limited
Changes in lake water levels and river fl ows Reduced wild fi sh stocks,

intensifi ed competition for 
fi shing areas and more 
migration by fi sherfolk
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Climate
• Temperature increase
• Sea level rise
• Rainfall/drought
• Storms
• Winds
• Acidification

Fishery habitat
• Nursery areas
• Adult areas
• Water circulation patterns
• Productivity of lower 
  trophic levels

Adult production and 
distribution
• Growth and natural mortality
• Distribution shifts due to changes in 
  habitat suitability

Recruitment
• Spawning stock biomass of adult 
  stock
• Retention/dispersal of eggs and 
  larvae by currents
• Growth and mortality of early life 
  history stages

Revenue
• Catch per unit effort
• Size of fish caught
• Species of fish caught

Costs
• Cost of vessel insurance and 
  replacement
• Cost of gear replacement
• Cost of repairs, relocation and 
  facilities
• Lost fishing days
• Increased investment costs
• Increased operating costs

Fishing communities
• Increased fishing pressure from 
  new entrants displaced from 
  elsewhere
• Disrupted multi-occupational 
  lifestyles in rural areas
• Safety of fishers
• Disruption and relocation of landing 
  sites
• Shifts from small- to medium-scale 
  fishing

Economics of other sectors
• Increased freshwater demands due 
  to drought
• Increased energy demands and 
  flood protection (dam building)
• Labour migration due to economic 
  disruption

Fig. 8.3. An example framework for organizing thinking at a more detailed level, centred on the resource productivity of the fi shery system (adapted from Mahon, 
2002).
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on identifying vulnerable places and people, 
and understanding what drives their vul-
nerability. This will require managers and 
policy makers to undertake, commission or 
draw upon vulnerability assessments at 
multiple scales, which take into account not 
only climate change but other interacting 
drivers. These two issues – multiple scales 
and multiple drivers – are key; we need to 
understand what is going on at scales from 
regional to local, and we must recognize that 
it will often be hard to separate the impacts 
or quantify the interactions between climate 
change and the other change drivers that 
will affect fi sheries.

With regard to multiple drivers, con-
sider river, lake or fl oodplain fi sheries prose-
cuted in an agricultural landscape. Stimulated 
or not by impending droughts, increased 
water abstraction rates for irrigation are 
likely to affect fi sheries productivity. Simi-
larly, mangrove loss to aquaculture facilities 
in response to growing markets for prawns 
can affect coastal fi sheries and render coastal 
landscapes more vulnerable to extreme 
weather (Handisyde et al., 2006). The point 
here is that the relative importance of the 
various change drivers and the pathways 
through which they might act must be 
weighed to help prioritize actions. Under-
standing climate vulnerability in the context 
of other drivers also helps to inform pro-
grammes aimed at mainstreaming climate 
change responses into other development 
policy and planning activities.

With regard to scales of analysis, there 
can be little doubt that any successful 
responses to the challenges external drivers 
present will require linkages between local, 
national and, quite possibly, regional lev-
els. Recognizing that action at the local 
level, where vulnerability is actually felt, is 
especially important, Næss et al. (2006) 
examined how best to use vulnerability 
assessment as an instrument in aiding local 
adaptation. A key conclusion from their 
analysis is that it is important to link macro- 
and micro-level assessments through a 
 dialectical process, rather than to try to 
integrate the information provided at these 
two levels. In other words, macro-level 

 analytical and descriptive  insig hts should 
be used to help raise awareness and frame 
local-level approaches that interpret per-
ceived vulnerabilities in a locally relevant 
context (Table 8.3). A good example of such 
sub-national scale analysis in a fi sheries 
context is provided by McClanahan et al. 
(2008).

A key step in making these connections 
is to fi nd ways to communicate and raise 
awareness of threats at the scale of relevance 
to particular individuals. Visual presenta-
tion of both macro- and micro-level analysis 
in the form of maps can be especially pow-
erful for this purpose. For example, 
national-scale maps showing differences 
across local government jurisdictions can 
often focus the minds of national policy 
makers, local government leaders and citi-
zens in vulnerable areas and spark the dia-
logue needed to stimulate action. Such 
maps can also be an important guide for tar-
geting local case studies that ground truth 
analyses and help to identify local- and 
state-level institutions and policies that 
infl uence coping and adaptation strategies 
(O’Brien et al., 2004).

Investing in the preparation of thought-
ful maps is likely to be worth the effort, and 
preparing them may not be as diffi cult as one 
imagines. Efforts to map vulnerability at 
national level are now widespread, in both 
government departments and academic insti-
tutions. Such analyses can provide important 
elements of relevance to fi sheries managers. 
Taking India as an example, one particularly 
instructive analysis is provided by O’Brien 
et al. (2004), who examined regional vulnera-
bility of the agricultural sector to climate 
change in combination with the likely 
impacts of trade globalization. Here is a good 
example of a vulnerability assessment that 
seeks to examine the combined effects of two 
very different drivers. Data generated from 
this study would undoubtedly provide some 
important elements for an analysis to priori-
tize investment in fi sheries. For many coun-
tries, there will be such studies and datasets 
to draw on. Patt et al. (2009) provide a good 
recent treatment of vulnerability assessment, 
particularly in relation to environmental 
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change, and how such assessments can be 
used to help prioritize adaptation efforts and 
policy change.

Despite their intuitive appeal, however, 
a note of caution is warranted because the 
usefulness of vulnerability assessments for 
policy making is contested by some 
researchers. Most concerns centre around 
the relationship between researchers and 
stakeholders, the nature of the information 
contained in vulnerability assessments and 
the ability of stakeholders to make use of 
data they contain (Næss et al., 2006). Recom-
mendations to improve their usefulness 
often include involving stakeholders as full 
participants in the assessment process from 
the beginning, combining both expert and 
lay knowledge and developing scenarios to 
facilitate learning (e.g. Schröter et al., 2005; 
Patt et al., 2009). I will return to the issue of 
how best to undertake needed diagnoses in 
a later section.

Although this is not the place to go into 
great detail about alternative approaches to 
vulnerability assessment, the importance 
of considering vulnerable groups within 

localities deserves special mention. In this 
context the issue of gender predominates. It 
is vital to remember that, as a general rule, 
women will be more vulnerable to the 
impacts of climate change and the impacts of 
other change drivers. Their social roles, 
inequalities in the access and control of 
resources, lower education, poorer health 
and their low level of participation in deci-
sion-making all contribute to this greater vul-
nerability. There is good evidence, for 
example, that gender differences in death 
rates following natural disasters are directly 
linked to women’s economic and social 
rights. Analysis of disasters in 141 countries 
showed that in countries where women and 
men enjoyed equal rights, disasters caused 
the same number of deaths in both sexes, but 
where they didn’t women suffered more 
(Neumayer and Plümper, 2007). This study 
also showed that discrepancies were the 
result of existing inequalities. For example, 
boys were given preferential treatment dur-
ing rescue efforts and, following disasters, 
both women and girls suffered more from 
shortages of food and economic resources 

Table 8.3. Information needs and relative strengths of descriptive and interpretive vulnerability 
assessment approaches (adapted from Næss et al., 2006).

Assessment approach

Level of 
government Types of information needs

Descriptive 
(national-level data)

Interpretive 
(local-level data)

National Information for initiation of 
national discussions and 
awareness raising

Information for the 
development of national 
adaptation/mitigation
policies and priorities

National ranking/overview
Identifi cation of vulnerable 

sectors, social groups, 
geographical areas

Knowledge about causal 
mechanisms and interplay 
effects

Identifi cation of local needs 
for national policies

Local Information legitimate for 
local discussions and 
awareness raising

Fit between the scales of 
information and local 
institutions

Integrated information 
across sectors and risk 
categories

Local vulnerability put 
into a national 
perspective

Transparent and inclusive 
assessment process

Information in the form of 
local ‘vulnerability maps’
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(Neumayer and Plümper, 2007). The effects 
of these differences can be extreme. For 
example, during the cyclone disasters in Ban-
gladesh in 1991, of the 140,000 people who 
died 90% were women (Ikeda, 1995).

Given the above, any vulnerability 
assessment must adopt a gendered perspec-
tive to analysis. This is particularly true for 
local-level assessment where understanding 
women’s and men’s resource use patterns, 
access and responsibilities and how these 
might change with climate change will be 
especially important.

Learning from history

There is much to be gained from understand-
ing the role fi sheries play in people’s lives, and 
how fi sheries and aquaculture systems have 
responded to past climate variability and 
other ‘shocks’. Examining the responses of 
fi shing communities to natural disasters or 
other change drivers, in particular the res-
ponses of women and the poor, can help us to 
understand which measures may reduce vul-
nerability and enhance resilience in the face of 
future climate impacts.

Although none are well studied, fi shers’ 
responses to declines or booms in fi sh reso-
urces are better documented than responses 
to other drivers. Responses to declines invo-
lve either movement elsewhere or in situ 
diversifi cation into other activities, either 
within or outside of the fi shery. In West 
Africa, for example, declines in coastal 
resources led fi shers to diversify into hunting 
for bushmeat (Brashares et al., 2004). Resp-
onses to El Niño events provide a particu-
larly useful window into likely responses to 
large changes in fi sheries productivity or dis-
tribution. The boom in scallop stocks during 
the 1982–1983 El Niño event, for example, led 
to migration from across Peru and shifts in 
fi shing practices. In one location fi shery sta-
tistics jumped from 250 families and 80 boats 
to 4500 crew, 3000 divers and 1500 boats 
(Morales, 1993, quoted in Badjeck et al., 2009). 
Badjeck et al. (2009) provide an especially 
informative analysis of responses to change 
drivers in the Peruvian scallop fi sheries. 

Understanding such responses to past events 
allows one better to anticipate possible futures.

Studying past events may also reveal 
unexpected barriers to adaptation. A good 
example of this is provided by Coulthard 
(2008), who showed how wealthier fi shermen 
bound by their caste, specialized skills and 
status were unable to diversify their fi shing 
techniques. As a result, they were less able to 
adapt to resource fl uctuations than lower-
caste fi shers who enjoyed greater freedom in 
being able to use alternative fi shing gears.

Better understanding the current liveli-
hood strategies of fi shing-dependent commu-
nities will also help to identify possible 
approaches for future change. Building on 
what people already do is likely to have more 
traction than novel alternatives, under many 
circumstances. Pomeroy et al. (2006), for 
example, recommend four key criteria need 
to be taken into account in assessing possible 
alternative livelihood options: social feasibil-
ity, technical feasibility, institutional feasibility, 
and supporting infrastructure and policy 
environment. By implication, fi nding ways to 
complement and extend current activities is 
more likely to satisfy these criteria, so under-
standing what these activities are is key.

One also needs to remember that change 
drivers may impinge on fi sheries through 
indirect pathways. In the Caribbean, for 
example, damaged tourist infrastructure fol-
lowing hurricanes has led to increases in 
numbers of workers undertaking short-term 
work as fi shers, thereby increasing over-
exploitation and confl ict. Similarly, in Africa 
droughts have been shown to lead farmers 
into fi shing (Conway et al., 2005).

The objective when looking at the lessons 
of history, therefore, is to understand the extent 
to which past successful or failed responses to 
climate variability and other change drivers 
might confer or compromise resilience to 
future climate change. Lessons derived from 
failures to adapt can be especially informative. 
Examining ways in which societies might have 
coped better, and focusing on the political, cul-
tural and socio-economic factors that inhib-
ited them from doing so, will help to identify 
where intervention is most needed (Smit and 
Pilifosova, 2001; Thomas and Twyman, 2005). 
It is also important to ask whether probable 
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short-term coping mechanisms might under-
mine long-term adaptive capacity. Research 
addressing such questions will provide gov-
ernments, communities and their develop-
ment partners with important lessons upon 
which to build.

Response options

There will probably be several alternative 
responses to each of the many threats that cli-
mate change poses. Indeed, long lists of mea-
sures are now proliferating in the literature 
(e.g. Smit and Pilifosova, 2001; USAID, 2009). 
For fi sheries systems these measures include, 
among others, disaster response planning, 
mangrove rehabilitation, early warning sys-
tems, diversifying livelihood portfolios, 
improving fi sheries management and gover-
nance systems and many others. Figure 8.4 
illustrates some of the possible choices for 
dealing with climate impacts that may mani-
fest themselves at the various points in the 
fi sheries system described in Fig. 8.2. As an 
aide memoire, the lists by other authors, and 
diagrams such as Fig. 8.4, serve a purpose. 
The United Nations Framework Convention 
on Climate Change also provides access to a 
database of local adaptation measures that 
have been adopted (UNFCCC, undated). 
Deciding which measures are appropriate 
for a given location, however, can only be 
done by those who understand the prevail-
ing circumstances.

In addition to debating which measures 
might be appropriate in a given circumstance, 
one must also be clear about three things: to 
what is the measure a response, who is the 
response designed to benefi t and who is 
responsible for implementing it. In this con-
text it is also important to remember that 
women are not only the primary victims of 
climate change, but they can also be effective 
change agents for adaptation. Women often 
have a unique perspective and extensive 
knowledge and expertise to help assess com-
munity risk, identify appropriate adaptation 
measures and mobilize communities to act 
(Enarson and Meyreles, 2004).

A central consideration in choosing any 
option is, of course, whether the societies and 

individuals have the capacity to exercise it. 
After examining the literature on hazard 
responses, resource management and sus-
tainable development, Adger identifi ed the 
main features of communities or regions that 
seem to determine their adaptive capacity 
(Adger, 2003). These features were: economic 
wealth, technology, information and skills, 
infrastructure, institutions and equity. As a 
general proposition, therefore, anything one 
can do to improve matters along these dimen-
sions will pay dividends in improving the 
adaptive capacity of people and institutions.

Given the above list, it is unsurprising 
that capacity is usually related to poverty 
profi les of individuals and households (but 
see the study by Coulthard (2008) noted ear-
lier). In Kenya, for example, fi shers expressed 
greater willingness to exit the fi shery in the 
face of a hypothetical 50% decline in catches 
when they had a higher material style of life 
and a greater number of occupations (Cinner 
et al., 2008). One must also ask, therefore, 
whether the extent to which, for developing 
countries in particular, the measures to 
respond to climate changes are really sub-
stantially different to those required to 
achieve broader development aspirations. 
With the possible exception of sea level rise, 
it can legitimately be argued that, under 
most circumstances, achieving broader 
development goals will contribute more 
than anything else to climate-proofi ng the 
small-scale fi shery systems of developing 
countries. Key to this will be identifying 
generic policies and investment priorities 
that reduce recurrent vulnerability and 
increase resilience of fi shery-dependent pop-
ulations. Stimulating economic diversifi ca-
tion, improving fi sheries management and 
governance arrangements, providing social 
support for fi shery-dependent populations 
and providing fi nancial instruments that 
spread the risk of adverse consequences all 
bear close examination.

In the above context the issue of liveli-
hood diversifi cation often assumes particu-
lar prominence. Understanding and fi nding 
ways to support livelihood diversifi cation 
that is sustainable and achieves intended 
outcomes, however, is a complicated and 
nuanced problem (Brugere et al., 2008). 
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Fig. 8.4. Possible response options to the impacts of climate change at several key points in a fi shery system.
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Too often diversifi cation is equated with job 
substitution, with attendant assumptions 
about fi shers as predominantly specialists, 
who only fi sh. Where it is possible, how-
ever, livelihood diversifi cation measures do 
provide a valuable means for insulating 
against resource declines. Livelihood diver-
sifi cation has a poor record, however, when 
the intended purpose has been to reduce 
fi shing pressure and combating overfi shing 
(Brugere et al., 2008).

Answering the questions

In essence, obtaining answers to the three 
questions posed above constitutes a diagnosis 
and an options analysis. A key question, of 
course, is how does one best go about under-
taking such a task? It will be no surprise to 
learn that there is no straightforward answer 
to this question. Indeed, the issue of effective 
diagnosis approaches for small-scale fi sheries 
is one that has recently attracted growing 
research interest (see Evans and Andrew, 
Chapter 3, this  volume). Here is not the place 
to repeat the advice offered in Chapter 3 or 
elsewhere, but it is worth emphasizing that 
whichever diagnostic tools are used, it is 
important that the diagnostic process has legit-
imacy and is ‘owned’ by the people carrying 
and managing risk.

The benefi t of meaningful participation is a 
recurring one that managers and policy makers 
need to embrace thoroughly. I cannot put the 
argument for wide stakeholder engagement 
better than Neil Adger (2003, p. 401):

Building trust and cooperation between 
actors in the state and civil society over 
adaptation has double benefi ts. First, from an 
instrumentalist perspective, synergistic social 
capital and inclusive decision-making 
institutions promote the sustainability and 
legitimacy of any adaptation strategy. 
Second, adaptation processes that are built 
from the bottom up and are based on social 
capital can alter the perceptions of climate 
change from a global to a local problem. 
When actors perceive adaptation to and the 
risk of climate change as being within their 
powers to alter, they will be more likely to 
make the connection to the causes of climate 

change, thereby enhancing their mitigative, 
as well as adaptive, capacity.

With this in mind, I offer a few additional 
thoughts concerning the softer (people) ele-
ments of required processes.

The fi rst concerns the framing of the 
conversations needed to effect meaningful 
change. There are many frameworks for 
organizing your thinking to answer the ques-
tions posed above, and it probably doesn’t 
matter much which one you choose. What is 
essential, however, is that you ensure that the 
required dialogues on key issues are framed 
in a clear and compelling way for stakehold-
ers and that they are well facilitated. Getting 
high-quality professional help for these two 
tasks will usually be money well spent; the 
quality of the discussions and the process for 
arriving at decisions will be a key determi-
nant of success, especially at the local level 
(Næss et al., 2006).

As noted earlier, at all levels, pictures 
and maps can be enormously helpful. For 
local communities in particular, joint con-
struction of pictures is an extremely powerful 
way of developing shared meaning and 
revealing barriers to change. Approaches that 
use infl uence diagrams to map out the actors 
and key issues look especially promising (see 
Hauck and Youkhana, 2008; Badjeck et al., 
2009 for fi sheries examples).

Again, however, we should remember 
that gender inequalities are deeply ingrained 
and diffi cult to change. This often greatly 
affects the contribution that women can 
make, and overcoming this requires:

 ! ensuring that participatory planning 
methods are inclusive and motivate, sup-
port and encourage women and men to 
engage in the process;

 ! understanding practical barriers to 
women’s participation in discussions, 
planning and decision-making, and in 
micro-enterprise;

 ! ensuring that issues identifi ed and anal-
ysed are relevant and of interest to both 
men and women – this will help both 
genders formulate ideas and engage in 
the adaptation process;

 ! learning to recognize and handle confl ict – 
personal attitudes and feelings about 
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equal participation and gender main-
streaming will vary and some may work 
against it; and

 ! establishing gender-focused and disag-
gregated monitoring (USAID, 2009).

The above issues of participation build 
logically into the wider consideration of part-
nerships, a topic that is only now starting to 
appear explicitly in the fi sheries literature. 
Pinkerton (2009) provides a particularly useful 
review of the topic, which I draw on below.

Partnership arrangements differ in a 
very important way from advisory relation-
ships because they involve the sharing of 
power. Because power-sharing facilitates con-
fl ict resolution and generates energy to solve 
critical problems, partnership arrangements 
have a particular and growing attraction 
(Pinkerton, 2009). Some of the most success-
ful partnerships function at a regional scale 
around a common interest in a watershed or 
sub-basin. For local groups, being able to get 
beyond geographic isolation and cooperate 
on a regional scale can have a powerful effect 
on the parties. This is because, through part-
nership, people feel they have more power to 
effect change at a more meaningful scale, 
while simultaneously stabilizing or improv-
ing their own position. A good example is of 
groups working in partnership along the riv-
ers in the Pacifi c North-west, combining data 
to obtain a better assessment of resource sta-
tus (Ebbin, 2009).

Managers charged with helping fi shery-
dependent communities prepare and respond 
to the emerging challenges they face are well 
advised to step back and refl ect on whether 
the partnerships among stakeholders in their 
fi shery system are appropriate and func-
tional. Figure 8.5 provides some key criteria 
for helping to answer this question.

Gaining funding

All managers have to work with limited 
resources, and the work required to deal with 
additional external drivers will stretch capac-
ity even further. To deal with these added 
considerations it is worth thinking about 
additional avenues for garnering support. 

Clearly, for a fi shery manager or policy maker 
to argue for resources to help improve fi sheries 
management per se, the costs must be com-
mensurate with the benefi ts the fi shery deliv-
ers (see Garcia and Cochrane, 2009, for a 
discussion of this topic). When seeking 
resources to help fi shery-dependent commu-
nities cope with external threats, wider social 
welfare considerations come into play. Never-
theless, unless policy makers understand the 
contributions a fi shery makes, or could make, 
and the losses that are likely to be realized by 
not acting, required investment will not be 
forthcoming.

A key challenge facing fi sheries, espe-
cially those that are small-scale, is the indif-
ference or neglect of governments. In a recent 
global review of 281 national policy papers, 
including 50 poverty reduction strategy 
papers, few countries included fi shing and 
fi sh-farming communities among their target 
groups. Nor did they accord the fi sheries sec-
tor an explicit role in poverty reduction and 
food security (see also Thorpe et al., 2007). 
Estimating the value of a fi shery, however, to 
determine how much effort to invest is com-
plicated – especially for small-scale fi sheries. 
This is because the values of small-scale fi sh-
eries do not necessarily manifest themselves 
primarily in economic terms; issues of food 
security, social safety nets and other functions 
demand inclusion (Heck et al., 2007). More-
over, the realized value of a fi shery may be 
low because fi sheries management is failing, 
whereas its potential value under sound 
management may be much higher. Added to 
this are the challenges of including the value 
environmental externalities such as breeding 
habitats, or mangroves, that might be lost due 
to climate change or other forces (Barbier 
et al., 2002).

A key challenge for any manager, there-
fore, is to determine the current and potential 
‘value’ of the fi sheries under his or her juris-
diction, in all its dimensions, so that sound 
judgments on the appropriate levels of invest-
ment can be made. The technical skills to 
undertake such work are unlikely to reside 
within fi sheries departments or other institu-
tions that a manager or policy maker has 
direct access to. The best advice one can offer, 
therefore, is to reach out to appropriate 
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Fig. 8.5. Keys for successful partnerships for fi shery systems (adapted from Pinkerton, 2009).
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researchers in universities and other institu-
tions and explore options for partnering to 
undertake such work.

It is also important to look beyond fi sher-
ies per se for support. In the context of cli-
mate change, a cornerstone of the response 
for countries that have been designated as 
Least Developed (LDCs) will be the National 
Adaptation Programme of Action (NAPA). 
The United Nations Framework Convention 
on Climate Change (UNFCC) provides sup-
port to the 50 LDCs, through NAPAs, which 
provide a process for identifying priority 
activities that respond to their urgent and 
immediate needs to adapt to climate change 
(UNFCCC, undated). As of September 2008, 
out of a total of 437 projects submitted 20 
have fi sheries in the title (Table 8.4). Exclud-
ing one very large project, the average project 
cost was about US$1.2 million and the median 
was US$462,000. There were also a total of 35 
projects under the heading Coastal Zones and 
Marine Ecosystems, many of which, while 
they do not have fi sh or fi sheries in the title, 
will no doubt deliver benefi ts for fi shery-
dependent coastal communities.

NAPAs place considerable emphasis on 
bottom-up strategies of consultation, empow-
erment and activity. Early analysis, however, 
suggested that the effectiveness of engagement 
was highly variable, with cursory consultation 
and wider national policy frameworks that 
made facilitating local empowerment and 
integrated programmes hard to achieve 
(Thomas and Twyman, 2005). Such concerns 
only serve to emphasize the importance of 
the points made earlier in this chapter about 
paying attention to process and quality of 
dialogue and participation.

While wider policy processes in support 
of climate change adaptation can be an impor-
tant source of support for fi sheries issues, it is 
also important to recognize that taking a 
wider cross-sectoral perspective can also be 
key to fi nding durable solutions to sectoral 
problems. In Malawi, for example, a NAPA 
project on the Lake Chilwa area recognizes 
the critical role of the fi shery to the economy 
of the Basin. In consequence, it gives high pri-
ority to creating and maintaining the environ-
mental conditions necessary to sustain the 
fi shery’s productive potential. Creating these 

conditions will require focus on managing 
the catchment, rather than the fi sh stocks 
directly (Kalk et al., 1979; Allison and Mvula, 
2002). This will require policy dialogue and 
stakeholder consultation well outside the tra-
ditional boundaries of fi sheries management.

A fi nal area where there is the potential 
for support is climate change mitigation. Fish-
ing burns 1.2% of the fossil fuel used globally 
each year (Tyedmers et al., 2005). While the 
potential benefi t of investing in fi shing energy 
effi ciency and emission reduction is minor, 
the sector does provide opportunities to 
improve livelihoods and environmental and 
resource management in ways that mitigate 
climate change. Market instruments for fi nanc-
ing mitigation, such as the United Nations 
Framework Convention on Climate Change 
(UNFCCC) Clean Development Mechanism 
(UNFCCC, undated) and voluntary carbon 
markets, may be used to fund work that con-
tributes to the development of sustainable 
fi sheries and aquaculture.

Mitigation strategies for fi sheries include 
promoting the use of fuel-effi cient fi shing ves-
sels and methods and removing such disincen-
tives to energy effi ciency as fuel subsidies. 
Similarly, conserving and restoring mangroves 
sequesters carbon, protects coastlines and 
enhances fi sheries and livelihoods. Opportuni-
ties for funding adaptation through novel 
schemes that also contribute to mitigation, 
such as the Reduced Emissions from Defores-
tation and Degradation scheme for mangroves, 
could be promoted. Engaging with researchers 
to investigate the potential for fi sheries to con-
tribute to mitigation will provide governments, 
communities and their partners with a range of 
options for funding adaptation activities, as 
most mitigation initiatives are linked to mar-
kets or global funds. Reducing the carbon foot-
print of fi sheries, as well as making a small 
contribution to halting climate change, can set 
an example to other food sectors in commitm-
ent to environmentally sustainable production.

Other Drivers

As noted above, the steps needed to help in 
coping with climate change will also help in 
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Table 8.4. Projects in NAPAs submitted (as of September 2008) that contain fi sh or fi sheries in their title.

Country
Project
ranking Project title/description Sector

Cost (USD, 
000s)

Bangladesh 13/15 Adaptation to fi sheries in areas prone to 
enhanced fl ooding in north-east and 
central regions through adaptive and 
diversifi ed fi sh culture practices 

Food security 4,550

Bangladesh 14/15 Promoting adaptation to coastal 
fi sheries through culture of 
salt-tolerant fi sh especially in 
coastal areas of Bangladesh 

Food security 4,050

Cambodia 3/3 Development and improvement of 
small-scale aquaculture ponds 

Food security 4,000

Comoros 9/13 Introduction of fi sheries concentration 
mechanisms (FCM) 

Food security 132

Comoros 11/13 Short conservation of fi sh under ice Food security 308
Comoros 12/13 Provender production Food security 900
Gambia 10/10 Increasing fi sh production through 

aquaculture and conservation 
of postharvest fi shery products

Food security 300

Guinea 9/25 Promoting adaptation-oriented technologies. 
6. Promoting the use of solar energy 
for fi sh-drying to reduce pressure on 
mangroves 

Energy 200

Guinea Bissau 9/14 Protection, Conservation and Enhancement 
of Fishing and Coastal Resources Project

Coastal/Marine 450

Maldives 9/11 Investigating alternative live bait manage-
ment, catch, culture and holding techniques 
in the Maldives to reduce vulnerability 
of the tuna fi shery sector to the predicted 
climate change and variability

Food security 1,027

Mali 4/19 Rehabilitation of aquaculture sites in Mali Food security 25,760
Mauritania 14/28 Protection of the diversity of the fi sh 

population and prevention of overfi shing 
with a view to sustainable development

Coastal/Marine 1,337

São Tomé 
and Principe 

1/22 Training and readapt project of the new 
navigation technologies and fi shing 
equipment for fi shermen

Food security 350

São Tomé 
and Principe 

4/22 Construction and installation of device 
for fi sh concentration (DFC) on 
coastal zone

Food security 250

Sierra Leone 14/24 Establishment of a permanent study 
programme of multi-species fi sheries

Food security 395

Sierra Leone 16/24 Improving the quality of fi sheries-related 
data and research 

Food security 455

Solomon Islands 5/7 Fisheries and Marine Resources Coastal/Marine 1,500
Tuvalu 7/7 Adaptation to Near-shore Coastal Shellfi sh 

Fisheries Resources and Coral Reef 
Ecosystem Productivity

Coastal/Marine 462

Yemen 11/12 Sustainable management of fi sheries 
resources

Food security 
Fisheries 

1,180

Zambia 6/10 Adaptation of land use practices (crops, fi sh 
and livestock) in light of climate change

Food security 1,200
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building the resilience needed to cope with 
other drivers of change. That said, the more 
that fi sheries managers and policy makers 
understand how these drivers might impact 
the fi shery systems they serve, the better 
placed they will be to help develop well-
targeted responses. To illustrate this, I offer a 
brief summary of several other change driv-
ers and describe some of the research and 
policy responses needed to help in coping 
with them.

Demography

With the population of many developing 
countries expected to grow, and increasing 
movement of people both within and between 
countries, we can expect profound changes 
in fi shery systems in the coming decades. 
Demographic trends are likely to have large 
implications for demand for fi shery products 
and on fi sheries as a source of employment. 
Unfortunately, the nature of those implica-
tions is hard to predict. This  diffi culty is 
increased because we have no reliable global 
picture of participation trends in the fi sheries 
sectors of developing countries that might 
link to population growth and migration. Nor 
will one be easy to obtain; most national cen-
sus data, for example, still do not distinguish 
between agricultural workers and fi shers; 
accounting for the millions of people who fi sh 
part-time as part of a diversifi ed livelihood 
strategy adds further complication.

Despite data defi ciencies, however, some 
trends are apparent. Principal among these is 
that there is a general increase in the num-
bers who engage in small-scale fi sheries in 
low- and middle-income countries. The case 
of Ghana illustrates this, with an increase 
from about 65,000 canoe fi shers in 1959 to 
123,000 in 2001 (Atta-Mills et al., 2004). This 
contrasts with the developed world, where 
the number of fi shers is falling. Hidden 
beneath the overall increase in participants in 
developing countries, however, is a fall in the 
number of full-time fi shers while part-time 
fi shers are rising. This seems to be especially 
true for Asia. In Indonesia, for example, part-
time fi shers increased by more than 50% to 

1.1 million people between 1989 and 1998 
(Indonesian Dept of Fisheries, 2000, quoted 
in Kura et al., 2004).

Clearly, with current data defi ciencies, 
the relative importance of various demo-
graphic and social processes that lead, or 
have led, to changes in fi shing populations 
remains uncertain. Although explanation will 
undoubtedly vary with context, one rather 
seductive explanatory paradigm is Malthusian 
overfi shing (Pauly, 1988). Under this model a 
combination of poverty and population 
growth leads to increasing demand for fi sh 
and fi sheries-related income and push migra-
tion. This is then hypothesized, in turn, to 
lead to over-exploited stocks in both source 
and destination locations.

Although at fi rst sight rather compelling, 
the evidence for widespread application of 
such a simple model appears scant. For West 
Africa, for example, there are very few indica-
tions that population pressures or over-
exploitation of coastal resources drive the 
migration of fi shers from Ghana to other 
countries in the region (Marquette et al., 2002). 
Rather, migrants appear to be drawn instead 
by commercialization and urbanization. With 
the growth of commercial agriculture, ports 
and shipping and the concomitant improve-
ments in road and rail infrastructure, migrants 
are attracted by the new markets for fi sh that 
have developed and the improved access to 
the markets inland (Marquette et al., 2002). 
Other factors also play their part. The Côte 
d’Ivoire is attractive to Ghanaian fi shers, for 
example, because it provides greater subsi-
dies on fuel – the kind of attractor that may 
increase with continued upward pressure on 
fuel prices. These conclusions underline the 
importance of understanding markets for fi sh 
and the economics of fi shing (Bremner and 
Perez, 2002).

Migrants can also affect fi sheries indi-
rectly, as can be seen in Indonesia, where 
national transmigration policies, settlement 
schemes and the promotion of aquaculture in 
coastal regions has seen the destruction of 
mangroves to make way for ponds given 
over to shrimp and fi sh culture. This has con-
tributed to the increasing marginalization of 
coastal fi shers and depletion of wild stocks 
(Armitage and Johnson, 2006). Given the 
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continued growth of aquaculture driven by 
increasing demand for fi sh, we can, perhaps, 
expect such trends to increase.

Research needs and policy responses

Top of the list of needs is better census data on 
participation rates, socio-economic status and 
livelihood strategies of fi shery-dependent 
people. We need to understand the sources of 
origin and demographic characteristics of 
migrant fi shermen and the causes and courses 
of fi sher migration in relation to their liveli-
hood. It is especially important when collect-
ing these data to disaggregate by gender, and 
also for residents and migrants. Development 
policies are more likely to succeed if they are 
founded on an understanding of gender 
dimensions and the multifaceted nature of 
migration, including temporary, circular and 
seasonal migration, within and between 
developing countries. Analysis of the impacts 
of labour mobility is also important, because 
women and migrants are often marginalized 
and vulnerable.

A further need is for us to develop sce-
narios for migration movement in fi shery-
dependent developing countries. What will 
happen if more dams are built on major river 
systems and fi sh catches fall? Where will peo-
ple go when coastal areas are more frequently 
inundated due to climate change? These are 
the types of issues that nations need to think 
about and plan for now. We may not be able to 
predict the exact nature of the threat, but we 
can build plausible scenarios and explore them.

Markets, trade and the growth of aquaculture

In the past three decades global fi sh trade has 
risen more than fi vefold, from US$15 billion 
in 1980 to US$78 billion in 2005, with devel-
oping countries accounting for more than 
50% of the global export value. Asian devel-
oping countries are the largest fi sh producers, 
accounting for some 55% of global produc-
tion, and aquaculture provides a major, and 
increasing, share.

Driven by increasing wealth and urban-
ization, it will be emerging economies that 

will show the strongest trend of increased 
demand for animal protein, including fi sh, 
over the next decade (Delgado et al., 1997; 
Delgado and Courbois, 1999). For China and 
South-east Asia, it is likely that there will be a 
relatively higher growth in consumption of 
higher-value fi sh compared with those of low 
value. In contrast, for South Asia and India 
the opposite is true. For developed countries, 
while overall demand is unlikely to change, 
the value of purchases will rise through value 
addition and substitution of expensive for 
cheap fi sh products.

In the coming years we can expect 
demand-side processes such as seafood 
awareness, price, quality convenience, sus-
tainability and ethics to become even more 
important. This will be driven not only by 
developed-country consumers but also by the 
growing middle class in the developing 
world. Wild-capture fi sheries that currently 
supply wealthier urban markets will have to 
be particularly vigilant in adapting to these 
trends. With the rise in aquaculture, which 
is often better able to meet product quality 
standards and manage its supply chains, 
there is a real danger that the profi tability of 
wild fi sheries will suffer.

In the developed world consumer dem-
and has evolved over decades, from a desire 
simply for increased convenience to the pres-
ent inclusion of ethical and sustainability con-
siderations. It is interesting to speculate on the 
pace at which attitudes of wealthier consum-
ers in the developing world will evolve. Might 
one, for example, see a much more rapid 
increase in demand for value-added products, 
or adoption of ethical standards, rather in the 
way that the developing world jumped to 
mobile phones, largely missing out intermedi-
ate landline technologies?

T he growth in aquaculture has far-
reaching consequences for markets for wild 
fi sheries, some of which are relatively easy to 
predict. As noted above, for example, aqua-
culture’s greater ability to meet product 
quality standards and manage supply chains 
is likely to put downward pressure on wild-
fi sh prices. Predicting the direction of change 
from other factors is more diffi cult. For 
example, expansion of total supply through 
aquaculture can put downward pressure on 
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fi sh prices or increase demand for fi sh and 
help raise prices. Under the most likely sce-
narios developed by the Fish to 2020 study, 
however, high-value fi nfi sh will become 
about 15% more expensive relative to live-
stock-derived substitutes, whereas low-value 
food fi sh will increase in cost by about 6%. 
Fishmeal and fi sh oil prices are expected to 
increase by 18%.

Several other key market-related driv-
ers will continue to affect the fi sh trade in the 
coming decades. Among these, the growing 
cost of fuel is likely to be particularly prob-
lematic, to which recent protests over rising 
prices by fi shers in both developing and 
developed countries attest. The cost of fuel 
as a percentage of revenue rose from about 
21% to 43% for developing countries betw-
een 2002/2003 and 2005 (FAO, 2006), and 
this despite the fact that diesel for fi shing 
boats is either subsidized or government 
controlled in many countries. More recent 
dramatic increases in fuel costs will undoubt-
edly have eroded the profi tability of devel-
oping-country fi sheries further. Questions 
over the desirability and affordability of 
national fuel subsidies are also likely to 
grow, and it is inconceivable that fi sheries 
will be unaffected.

Research needs and policy responses

The 2008 World Development Report empha-
sizes the critical role of trade in agricultural 
produce and services as a means of reducing 
poverty. An important question regarding the 
fi sh trade in developing countries is the extent 
to which it contributes to wider development 
objectives. This issue of how developing 
countries can best harness the benefi ts from 
the fi sh trade deserves further attention. A 
recent discussion of this topic by Béné et al. 
(2010), in the context of sub-Saharan Africa, 
concludes that the fi sh trade can indeed con-
tribute substantially to development out-
comes (see also Heck et al., 2007). They argue, 
however, that for this to occur the policy 
focus needs to shift away from large-scale 
operations focused on exports for the devel-
oped world towards small-scale operations 
and labour-intensive trading in low-cost fi sh 
among African nations. Such conclusions 

deserve further research and analysis to 
support improved policies and intervention.

In this context it is important to recognize 
that the trends of increasing fuel prices, chang-
ing markets, depleted stocks and product sub-
stitution from aquaculture are all leading to a 
restructuring of capital-intensive fi sheries. In 
Gujarat, India, for example, a large proportion 
of the trawler fl eet can now only afford to fi sh 
during the most productive three to four 
months of the fi shing season. Wealthy fi sh pro-
cessors are taking advantage of this situation 
to buy up vessels from those who are strug-
gling fi nancially (Armitage and Johnson, 2006). 
New global analyses and country-level case 
studies of the responses to these drivers by 
developing-country fi sheries are badly needed.

Interestingly, in the Gujarat example cited 
above, it appears that the small-scale gillnet 
fi shery is surviving better in the current crisis 
than the industrial fi sheries. Such cases sup-
port the argument advanced by Béné et al., 
(2010) by suggesting that policy interventions 
to support smaller-scale operations may prove 
a more sustainable, equitable and employ-
ment-generating approach. This is a research 
topic that deserves further attention.

While cross-border and rural–urban 
trade bring new opportunities for small-scale 
producers, they also add to the pressure on 
aquatic resources. A key research question is 
how fi sh producers and traders can take 
advantage of the benefi ts, while avoiding the 
negative consequences of greater market 
integration. Answering this question may 
require working with producers to develop 
ways of critically assessing which markets to 
focus on to help them realize their own 
development goals. It may also require 
improved approaches for helping people 
understand and make trade-off decisions 
over risks and potential rewards in engaging 
with the highly segmented and differenti-
ated markets for aquatic produce. For exam-
ple, aggressive promotion of greater global 
market integration in the context of a small-
scale capture fi shery may be an inadvisable 
entry point for poverty reduction in situa-
tions where local nutritional dependency on 
fi sh is high, and where resources are poorly 
governed and thus likely to be rapidly 
depleted.
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For developing countries sanitary and 
phytosanitary measures are viewed as the 
most important impediment to food exports 
to the developed world. This is partly a con-
sequence of lack of scientifi c and technical 
expertise, information and fi nance. However, 
it also refl ects a general mismatch between 
the prevailing small-scale production and 
marketing approach for fi sheries in develop-
ing countries and the requirements for meet-
ing export standards. Current implementation 
of, for example, EU hygiene standards threat-
ens to badly weaken marketing opportunities 
for small-scale fi shing communities. Several 
fi sheries in East Africa have invested to 
improve catching and marketing operations, 
but are now fi nding it diffi cult to make the 
investments needed to meet international 
food health and safety standards. The result 
has been a monopoly of the export trade by a 
few larger companies able to process fi sh to 
the required standards. These now drive the 
exploitation and prices of the Lake Victoria 
Nile Perch fi shery (Gitonga, 2007). In East 
African countries, for example, processors 
focus exclusively on exports, which account 
for less than 50% of fi sh landings. Means for 
establishing better links between the larger 
downstream enterprises and small-scale oper-
ators in the catching sector is a key requ ire-
ment in rectifying this problem and improving 
the contributions to development from small-
scale fi shers.

Governance and development policy

I take the term ‘fi sheries governance’ to mean 
the framework of social and economic sys-
tems and legal and political structures 
through which fi sheries systems are man-
aged. Fortunately, there have been some 
advances in both reforming governance sys-
tems and working to improve the technical 
basis for fi sheries management, thereby mak-
ing them more governable.

Developments from 1995 to 2010 in fi sh-
eries management, as with many other areas, 
have centred on ideas of decentralization, 
regionalization and participation (democrati-
zation; e.g. Adger, 2003; Satria and Matsida, 

2004; Lebel et al., 2006). An important driver of 
this trend is increasing numbers of, and 
increasingly well-informed, stakeholders who 
are more determined to participate in fi sheries 
management and governance arrangements. 
As a result, national agencies are becoming 
less able to control information fl ow and 
exclude other formal and informal institu-
tions from infl uencing the management pro-
cess (Gibbs, 2008). Gibbs (2008) describes this 
as a trend towards ‘network governance’, 
arguing that it is likely to erode the traditional 
command and control authority of many for-
mal government-mandated agencies and, 
perhaps, increase the transaction costs in fi sh-
eries management processes. These cost 
increases, however, will be justifi ed if they 
increase management effectiveness. Net-
worked governance processes could well be 
an irresistible force in the next decade. It will 
require management agencies to be more 
transparent and open to scrutiny, and to resist 
elites seeking to develop exclusive arrange-
ments. A growing commitment to local solu-
tions seems the most positive reform in 
fi sheries governance within countries.

Linking with decentralized government 
systems seems to be a promising way forward 
to out-scale previously isolated successes with 
community-based fi sheries management (e.g. 
Satria and Matsida, 2004). Some observers, 
however, are expressing concern about the 
effectiveness of community-based or co-
management approaches. First, the issue of 
defi ning an appropriate community is a diffi -
cult one that remains fundamental to the suc-
cess of any such effort (see Johnson, 2004). 
Second, there is concern that important voices 
can be diluted by increased stakeholder par-
ticipation (Suarez de Vivero et al., 2008).

The challenge of fi sheries management is 
to deliver social and economic benefi ts in the 
long term, while maintaining fi sh stocks and 
their supporting social-ecological systems. 
This requires different solutions for different 
kinds of fi sheries, and a willingness to invest 
in both local solutions and global and regional 
coordination. As a guiding framework to 
enable reform of national fi sheries policies, 
the FAO Code of Conduct for Responsible 
Fisheries has played a key role. However, 
much of this internationally driven fi sheries 
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policy reform has not progressed to imple-
mentation of better policies at the national 
level. ‘Responsible fi shing’ remains a paper 
policy only for many nations. The next wave of 
policy reform is probably going to take place at 
local and regional levels, and will involve 
working out how to make the principles of 
‘responsible fi shing’ workable.

Recent attention in this regard concerns 
illegal, unreported and unregulated (IUU) 
fi shing and the introduction of port state 
measures (PSM). Nations will come under 
increasing pressure to ensure that foreign 
fi shing vessels using their ports comply with 
agreed regulations. These might include prior 
notifi cation of port entry, use of designated 
ports, restrictions on port entry and landing 
or trans-shipment of fi sh, restrictions on sup-
plies and services, documentation require-
ments and port inspections. Many of these 
measures have, in recent years, seen their 
inclusion and development in international 
instruments.

Other new avenues for improving gover-
nance come from a growing realization that 
failing fi sheries are a human security and 
human rights issue, particularly in develop-
ing countries with high fi shery d ependence. 
Fisheries collapse there can lead to displace-
ment of coastal people, mass unemployment, 
increased pressure on land, the shift of large 
numbers of people to urban centres, and 
recourse of fi shing people to other uses for 
their fi shing vessels – such as smuggling of 
arms, people and drugs – or to engaging 
directly in piracy. These issues – and human 
rights abuses associated with poor working 
conditions in fi sheries and fi sh processing, 
gender discrimination and widespread use of 
child labour – are leading to a broader rights-
based agenda in fi sheries (Kearney, 2007). The 
International Labour Organization has played 
an important role in highlighting these issues 
in the fi sheries sector. This holds out the 
promise of fostering wider societal interest in 
a well-governed fi shery and maritime sector.

A recent reorientation by the FAO to 
reassert its focus on hunger (the fundamental 
right to food) and the task of meeting the Mil-
lennium Goals has also led a rethinking of the 
role and importance of small-scale fi sheries. 
An FAO Global Conference, held in Bangkok 

in 2008 and focusing exclusively on small-
scale fi sheries, was the fi rst on the topic in 
25 years. The prevailing sentiment in the 
1970s and 1980s was of a decline and replace-
ment of small-scale fi sheries by larger-scale 
industrialized production. The emerging 
interest in the effi ciency and effectiveness of 
the small-scale fi sheries sector in helping to 
meet development objectives is a trend that is 
likely to increase.

Research needs and policy responses

A key requirement is to improve understand-
ing of key policy processes, particularly 
decentralization and democratization, and 
the opportunities and constraints they pro-
vide for fi sheries. In this context, how best to 
link fi sheries governance to local develop-
ment issues becomes critical. To do this we 
must provide a more comprehensive under-
standing of the value of fi sheries in relation 
to key development indicators. The earlier 
section of this chapter on attracting fi nancial 
support for adaptation programmes touches 
on this issue.

As noted earlier, policies and invest-
ment to improve human and institutional 
capacities are also essential if governance is 
to improve. At present, in self-managed, 
rights-based approaches, fi shers are being 
given greater responsibility for managing 
their fi sheries without the corresponding 
transfer of skills and resources for informa-
tion gathering, assessment, management 
and negotiation.

Human health and disease

The nexus between human health and wider 
fi sheries issues is one that is rarely explored in 
a systematic manner. Certainly, some health 
researchers and practitioners focus on fi shers 
as a target group, but rarely are health issues 
thought of as a driver of change for fi sheries. 
Yet fi shers and fi shing communities are espe-
cially vulnerable to some communicable dis-
eases, and any trends in the incidence of these 
diseases – or in health intervention appro-
aches – could have profound implications for 
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labour productivity, social structures and gov-
ernance arrangements. These in turn can affect 
the contributions of wild-capture fi sheries to 
human well-being. Using fi shers and local 
fi shery management institutions as an entry 
point for providing health care is also rarely 
discussed.

Among the infectious diseases, the one 
that has perhaps received most attention in a 
fi sheries context is HIV/AIDS. Although we 
have seen promising developments in global 
efforts to address the AIDS epidemic, the 
number of people living with HIV and the 
number of deaths due to AIDS continues to 
grow. Data indicate that fi shing communities 
in developing countries are among the groups 
with the highest levels of HIV/AIDS preva-
lence. A review of ten developing countries, 
for example, suggested that HIV prevalence 
rates in fi shermen or fi shing communities 
were up to fourteen times higher than 
national averages (Kissling et al., 2005). In 
many cases, both HIV prevalence and abso-
lute numbers of infected people were also 
estimated to be higher among fi shermen or 
members of fi shing communities than in 
other sub-populations that are more usually 
considered to be ‘populations at higher risk’ 
by health researchers.

There are several ways in which the 
HIV/AIDS pandemic affects fi sheries (Allison 
and Seeley, 2004). Most obvious are the direct 
impacts on the families of affected individu-
als. AIDS-affected families may, for example, 
sell their fi shing assets (e.g. nets or boats) to 
meet immediate needs, which may deny the 
household more sustained income from lend-
ing the gear, or deny future opportunity for 
other household members to earn a living 
from fi shing. Men who are no longer strong 
enough to fi sh may also take over roles tradi-
tionally occupied by women, such as fi sh 
trading or processing. The lack of other 
employment options for women in fi shing 
communities may in turn lead them to under-
take commercial sex work, thereby further 
increasing their own risk profi le. Other direct 
effects can occur when, as is often the case, 
fi shing forms part of a diversifi ed livelihood 
strategy that includes farming. In these cir-
cumstances people often use cash from fi sh-
ing to buy inputs such as fertilizer at key 

times in the production cycle. HIV/AIDS-
related reductions in earning from fi shing, 
therefore, can translate directly into reduced 
farm productivity. In common with other 
enterprises, effects can also be found in larger-
scale fi sheries and fi sh-processing sectors 
where loss of skilled labour and absenteeism 
through sickness or to attend funerals affects 
labour productivity. More broadly, HIV/
AIDS threatens the ability of the fi sheries 
sector to supply fi sh and fi sh products to 
consumers.

While there is now growing recognition 
of the high prevalence of HIV and AIDS in the 
fi sheries sector, exposure to other diseases is 
also high. Not surprisingly, diseases that are 
water-borne are principal among these. 
Malaria infection rates in Ethiopia, for exam-
ple, are greater and periods of transmission 
more intense for people living closer to the 
Koka reservoir. The presence of the reservoir, 
coupled with inter-annual climatic variations, 
explains more than half of the region’s vari-
ability in malaria case rates (Lautsze et al., 
2007); those who live 6–9 km from the water 
are 2.3 times less likely to contract the disease. 
Although not specifi cally analysed in Lautze 
et al.’s (2007) study, since fi shers are more 
likely to live closer to the water, they bear this 
increased risk. Fishers are also likely to be at 
greater risk from the more neglected tropical 
diseases such as schistosomiasis and soil-
transmitted helminths. These too are worthy 
of attention, as Parker et al. (2007) point out: 
‘… it is likely that signifi cant reductions in 
overall child and adult mortality and morbid-
ity can be achieved if relatively small propor-
tions of public health fi nance directed 
towards the control of HIV/AIDS, TB and 
malaria are re-directed towards the inte-
grated control of some of the neglected, para-
sitic diseases’.

Research needs and policy responses

Al though HIV/AIDS in the fi sheries sector 
has not received much attention from policy 
makers, there are some notable exceptions. 
The Department of Fisheries Resources in 
Uganda, for example, has developed a strategy 
for reducing the impact of HIV/AIDS on fi sh-
ing communities (Government of Uganda, 
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2005), which argues for the mobilization of a 
wide range of organizations to coordinate 
work at the community, district and national 
levels. It proposes that the poor quality of life 
in fi shing communities contributes to risky 
behaviour and that part of the solution is to 
improve infrastructure, social cohesion and 
incomes in fi shing communities. These con-
clusions underline the need to learn from suc-
cessful experiences in other sectors, and 
argues for a rapid scaling up of community-
level interventions (Gordon, 2005).

In particular, we need to understand 
much better the factors that contribute to 
high-risk behaviour (e.g. poor living condi-
tions and low incomes) and the determinants 
of resistance to HIV infection and resilience to 
withstand the impacts of HIV/AIDS. This 
requires action research to identify and doc-
ument emerging good practice, so that the 
lessons can in turn be taken up and applied 
in wider efforts to scale up the response 
(Gordon, 2005). What seems certain is that 
‘immediate and effective preventive efforts 
that consider the socio-cultural contexts are 
necessary to reduce the spread of the infec-
tion’ (Yahya-Malima et al., 2007).

One good example of how better under-
standing fi shers’ origins and behaviours 
improves health interventions is described by 
Simonet (2004), who points to data showing 
that the more cash a fi sherman has on shore 
leave, the more likely he is to engage in high-
risk behaviours, such as patronizing brothels. 
In response, new arrangements in Thailand to 
reduce allowances and pay while on shore 
leave and pay a greater proportion of wage 
entitlements upon return home has decreased 
incentives to engage in high-risk behaviours 
during idle time. Simonet (2004) also describes 
how, when assumptions about fi shers go 
untested, suboptimal choices are made. When 
AIDS prevention groups in Thailand, for 
example, realized that media campaigns fea-
turing popular Thai fi gures did not resonate 
with the large number of Cambodian fi shers 
working on Thai boats, they switched to using 
famous Cambodians, leading to much greater 
effectiveness. These and other examples show 
how information about the origin of the 
migrant fl ow helps to better target HIV/AIDS 
action programmes.

It is also important to understand the 
importance of fi shers as vectors for other dis-
eases. Siddique et al. (1994), cited in Colwell 
(1996), for example, describe how an epi-
demic of cholera started on temporary islands 
off the coast of the Sundarban area in the 
south-western coastal districts of Bagerhat, 
Bangladesh. Emerging at the end of the mon-
soon period, these islands are visited by 
migrant fi shermen who arrive in October to 
fi sh in the Bay of Bengal. Because of the 
remoteness of the area the epidemic went 
unnoticed until December, when it was identi-
fi ed in the mainland of Bagerhat, presum-
ably having arrived there by transmission 
through fi shermen (a warranted assumption – 
or just the plankton?). Afterwards, it appeared 
in fi ve neighbouring districts with an epi-
demic that lasted more than four months, 
involved a total of 46,965 cases and led to 
846 deaths.

Finally, we must recognize that our 
understanding of the effects of overfi shing on 
waterborne diseases such as schistosomiasis 
and cholera is in its infancy, yet the conse-
quences for human populations of depleting 
fi sh assemblages in these systems may be 
profound (Allan et al., 2005). This is another 
area where further research is badly needed.

Conclusions

In this chapter, I have tried to move from a 
generic catalogue of the possible impacts of 
external drivers on fi sheries systems to some 
practical approaches for thinking about and 
arriving at concrete responses in specifi c con-
texts. I have also tried to highlight those areas 
where further research can help people make 
better decisions.

The general conclusion from this effort 
is that meeting the fundamental challenge of 
improving fi sheries management and sup-
porting the wider development goals for 
fi shery-dependent people will do more 
than anything else to build the resilience 
needed to cope with externally driven 
change. This will require fi sheries manage-
ment approaches and dialogue that is more 
outward looking and engages a wider range 
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of actors across multiple scales. Ensuring 
such quality dialogue and analysis at multi-
ple scales is essential for developing durable 
responses. Finally, we must recognize that 

no driver acts in isolation and we need, as 
far as practical, to consider all the externali-
ties that might affect the fi sheries system in 
question.
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developing to developed countries, they are 
characterized as capture-fi shers who use 
small boats, typically non-motorized, and 
who employ rudimentary fi shing gears such 
as hand-lines and simple nets. In addition to 
those directly engaged in catching fi sh, there 
are also an estimated 82 million employed in 
postharvest activities (processing, distribu-
tion and marketing) within the ambit of the 
global fi shing industry. It is estimated that 
almost half (47%) of those engaged in small-
scale fi sheries are women (see Mills et al., 
Chapter 1, this volume).

One of the binding constraints for small-
scale fi sher engagement in markets is the frag-
mentation of the sector – they largely operate 
individually in both production and marketing 
of fi shery products. Despite agreement among 
social scientists that the establishment of asso-
ciations and cooperatives among small-scale 
fi shers would be benefi cial over the long term, 
many small-scale fi shers still fi nd it diffi cult to 
maintain functional organizations. The issue of 
fragmentation is fundamental to addressing 
problems arising from the nature of fi sheries 
as common pool resources. Being such, fi sher-
ies are vulnerable to depletion in situations 
wherein property rights are not well articu-
lated and rules that would ensure sustainable 
use are either not in place or not effectively 
enforced – an open-access situation sometimes 
referred to as the ‘tragedy of the commons’.

Market Development: Perspective 
of Small-scale Fishers

There is a growing body of literature on how 
markets can be developed to benefi t small 
agriculture producers, with cross-fertilization 
among development approaches employed 
in diverse settings (Kanji and Barrientos, 
2002; Dorward et al., 2003; MacFayden et al., 
2003; Kanji et al., 2005; Albu, 2008). This litera-
ture is principally aimed at development 
 professionals who work with these small pro-
ducers at the community level, as well as 
small producer organizations themselves, in 
crafting means towards economic growth, 
enhanced human development and the real-
ization of sustainable livelihoods in the con-
text of the accelerated pace of international 
economic integration.

This, however, does not seem to hold true 
for the small-scale fi sheries (SSF) sector, which, 
despite many development programmes 
throughout the last few decades, remains 
largely impoverished and lacks access to 
markets, both local and international.

There are an estimated 36 million capture-
fi shers in the world today, with an estimated 
97% in developing countries. The vast majority 
of these fi shers are considered to be small-
scale. While there is debate on the exact defi -
nition of the small-scale fi sher given the 
varied settings from least developed and 
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This situation can therefore be viewed 
as a collective action problem wherein an 
increased level of organization among resource 
users and stakeholders could serve as the key 
solution. The socio-economic fragmentation 
that inhibits the sector from effectively partici-
pating in realizing sustainable utilization of 
fi shery and coastal resources also prevents 
them from accessing and effectively engaging 
markets. The challenge for fi shery managers, 
then, is to pursue sustainable resource conser-
vation while keeping in mind local, national 
and international market development for 
fi sheries products. That is, to match the pro-
ductive capacity of fi sheries with the demands 
of the market.

Parallel with efforts to upscale and 
ensure the long-term viability of community-
based coastal resources management, market 
development should also be seen as being 
linked from micro to the macro levels, the 
success of which depends on taking advan-
tage of the interplay of market forces at these 
different levels.

While due consideration must be given 
to the need for food availability at the local 
level, horizontal and vertical integration of 
specifi c fi shery value chains can be an impor-
tant part of a comprehensive approach to 
developing markets for small fi shery produc-
ers. This can enable them in two important 
areas of value chain engagement – increasing 
economic benefi ts (improving/equalizing 
benefi ts from the value chain) and enhancing 
their roles in decision-making in the value 
chain (increasing bargaining power).

Stabilizing Fish Supply: a Prerequisite 
for Market Development

It is essential in fi sheries to ensure a stable 
supply before one can successfully engage in 
market development activities. Similar to 
agriculture, under which it belongs as an eco-
nomic subsector, there are also serious con-
straints to achieving this in capture fi sheries.

Globally, it has been estimated that wild 
fi sheries have reached their limit, i.e. the max-
imum sustainable yield and additional effort 
exerted in the form of more effi cient extraction 

technologies (overcapitalization) or increased 
number of fi shers (overparticipation) will 
only lead to, on the whole, lower production. 
This trend also applies to specifi c fi sh stocks 
such as North Atlantic cod, specifi c fi shing 
grounds such as Tonle Sap in Cambodia and 
specifi c countries such as the Philippines.

A large part of overfi shing globally has 
been attributed to industrial fi sheries that are 
heavily subsidized, fi shing out territorial 
waters of their home countries, and eventu-
ally seeking out fi shing grounds often of 
developing countries through access agree-
ments worked out by developed-country 
governments under pressure from their own 
industrial fi shing fl eets.

Even as this continues, coastal fi sheries 
are also under increasing pressure from 
small-scale fi shers, many of whom are poor 
and sometimes resort to illegal, unregulated 
and unreported (IUU) fi shing that damages 
fi sh stocks and the habitats where they live 
and spawn (i.e. coral reefs, mangrove stands 
and seagrass beds).

Amidst this, stabilizing fi sh supply from 
small-scale fi sheries suffi ciently to allow for 
favourable conditions under which to under-
take market development initiatives is a 
 diffi cult task. An increasing number of gov-
ernments and private sector groups are now 
realizing the need to rationalize the level of 
capture-fi shing effort to ensure the long-term 
sustainability of the fi shing industry in their 
countries, by formulating the appropriate 
policies and programmes at the national level 
(van Mulekom et al., 2004).

International legal instruments such as 
the United Nations Convention on the Law 
of the Sea (UNCLOS) and the Code of Con-
duct for Responsible Fisheries (CCRF) are 
invoked as the basis for enacting policies that 
are envisioned as leading to more sustainable 
fi sheries. These efforts employ a variety of 
methodologies, approaches and measures, 
such as development of specifi c community 
tenure systems, to remedy the open-access 
problem, installation of marine protected 
areas (MPAs) over coastal ecosystems and 
the institution of open/closed seasons that 
may be fi shing ground- or species-specifi c.

Given the continuing predominance of 
small-scale fi sheries in terms of their sheer 
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number in developing countries, the emer-
gence of community-based coastal resources 
management (CBCRM) is considered by 
many development organizations as a fi rm 
foundation upon which efforts towards 
 sustainable resource utilization of fi shery 
resources can be based and, ultimately, sub-
stantially reduce poverty among small-scale 
fi shers.

Overfi shing having being brought about 
by heavily subsidized industrial fi sheries 
and a largely fragmented small-scale fi sher-
ies sector, points to the probability that future 
increases in fi sheries production would come 
from aquaculture, a trend already apparent 
in fi shery production statistics over the past 
few decades. In this scenario, CBCRM would 
need to be involved with regard not only to 
the sustainable utilization of fi sh stocks and 
protection of fi sh habitats, but also to the use 
of coastal waters for farming of various fi sh-
ery products that will not compromise the 
health and productivity of ecosystems.

In the end, the aim is to ensure non-
interruption of benefi t streams – economic 
gain for small-scale fi shers and communi-
ties and continued provision of ecosystem 
services for the benefi t of society across 
scales. Doing this can produce virtuous 
cycles wherein economic benefi ts from sus-
tainable fi sheries result in incentives to con-
serve resources that would lead, in turn, to 
increased economic benefi ts, and so on.

Organizing Groups for Market 
Development

To address the issue of fragmentation, it is 
important for small-scale capture-fi shery pro-
ducers to ensure access and control over 
resources. This is often a diffi cult task to 
achieve in many countries, given the preva-
lent open-access nature of fi sheries wherein 
property rights are often not clearly articu-
lated due to weak governments and rent cap-
ture by narrow private interests. This situation 
brings about resource depletion and ecosys-
tem destruction as it becomes diffi cult to allo-
cate use rights among different competing 
resource users.

Fragmentation of the small-scale fi shers 
sector has been historically addressed through 
the setting up of fi sherfolk associations and 
cooperatives. Studies point to the effi cacy of 
this approach in helping to address the prob-
lems of overfi shing and resource degradation.

Cooperatives

Fishers have often complained about having 
limited bargaining power in selling product 
or purchasing inputs or services. Coopera-
tives have been proposed as one possible 
solution to these problems. By organizing 
into a cooperative, fi shers are able to have 
greater control over their product, obtain a 
wide variety of services and have greater 
bargaining power than an individual fi sher 
would have (Shaw, 1986; Kohls and 
Uhl, 2001).

What is a cooperative? A cooperative is a 
group of fi shers who act together to achieve 
some common business objective. They can 
do this informally, but more often they will 
have a written agreement specifying the 
terms of their cooperation. Two aspects of 
cooperatives are that they: (i) are a legal, insti-
tutionalized device that permits group action 
that can compete within the framework of 
other types of business organization; and 
(ii) are voluntary organizations set up to serve 
and benefi t those who are going to use them. 
Each country around the world has laws to 
support cooperatives, and these laws should 
be examined and understood before develop-
ing a cooperative.

There are three fundamental concepts 
that help differentiate a cooperative from 
other forms of business enterprises:

1. Ownership and control of the cooperative 
must be by those who utilize its services.
2. Business operations shall be concluded to 
approach a cost basis. Returns above cost will 
be returned to members on an equitable basis.
3. Return on the owner’s invested capital 
shall be limited.

Thus, a cooperative is managed and con-
trolled by its members who have either a 
vote per head or in proportion to the amount 
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of trading conducted through the coopera-
tive. Larger cooperatives may have a man-
ager and other staff. The profi ts return to the 
owners through their use of the cooperative 
rather than to owners as investors.

There can be several different kinds of 
cooperative business when classifi ed accord-
ing to the tasks performed:

1. Marketing cooperatives are those through 
which farmers sell their products.
2. Purchasing cooperatives are those through 
which members buy the inputs or supplies 
they need. 
3. Service cooperatives are those that provide 
their members with improved services or 
with services they could not otherwise obtain, 
such as credit and insurance.
4. Processing cooperatives are those used 
for packing or processing of the members’ 
products.

Cooperatives can also be classifi ed acco-
rding to how they are organized, membership 
affi liation, control and geographic area:

1. Independent local cooperatives in 
which people hold direct membership and 
are able to participate in the affairs of the 
cooperative.
2. Federated cooperatives are those com-
posed of several local cooperatives that operate 
together as an integrated unit.
3. Centralized cooperatives are those in 
which the patron is a direct member of the 
central organization and exercises control 
through delegates sent from the various 
areas to the annual meeting of the central 
organization.
4. Mixed cooperatives are a mix of central-
ized and totally federated associations. 
These federated associations often under-
take new operations that are organized on a 
centralized basis.

Advantages of cooperatives:

 ! Savings through economies of scale and 
size;

 ! Sharing of risks; and
 ! Opportunities to increase bargaining 

power through better information, price 
and supply.

Diffi culties of cooperatives:

 ! Developing joint responsibility means 
working with others to achieve the same 
objectives;

 ! Ineffi cient management resulting from 
either lack of experience or working with 
others;

 ! Inadequate membership support and 
relations;

 ! Lack of suffi cient capital and fi nancing; 
and

 ! Size and complexity of operations can 
result in a breakdown in direct member-
ship control.

Successful cooperatives must accomplish 
the following things:

 ! Increase returns from sales of products of 
its members; and/or

 ! Reduce the price or improve the quality 
of the purchases of its members; and/or

 ! Render new or improved service or give 
more equitable treatment to its members.

Several factors are necessary for success:

 ! Will the fi shers make more profi ts with 
the cooperative than if they stay inde-
pendent of each other?

 ! Are the interests of members similar 
enough for them to be able to work 
together?

 ! Can an adequate volume of business be 
secured and maintained?

 ! Can adequate and reasonable fi nancing 
be secured?

 ! Is effi cient management available and 
will the cooperative pay its price?

 ! Is the membership prepared to meet 
competitive trouble?

If these questions can be answered posi-
tively, then the next steps include:

1. Having specifi c objectives stating exactly 
what the cooperative aims to achieve year by 
year.
2. Having a set of rules and responsibilities 
written down and understood by all mem-
bers, such as how profi ts will be divided, how 
much of production is to be sold to the coop-
erative, quality of product and decisions to be 
made by members and staff.
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3. Having open and transparent communi-
cation; there is a need for regular meetings 
and discussion between members and staff.
4. Having clear defi nition of staff responsi-
bilities.
5. Ensuring that all members know what is 
going on, what the rules are and what is 
expected of them.

This has been the experience of Fishery 
Cooperative Associations (FCAs) in Japan, 
where concrete gains were achieved not only 
in resource management but also in address-
ing the issues of lack of bargaining power of 
these fi shers in markets. This also can be said 
for the fi sheries marketing system in Norway 
that revolves around the operations of fi sh 
sales organizations, considered by fi shers as 
their own means to mitigate risk and benefi t 
from the market.

While fi sheries cooperatives, associations 
and other organizational forms have an 
uneven record of success in developing coun-
tries, there are potentially benefi cial roles that 
these organizations can play such as: (i) increas-
ing the resilience and stability of fi shing com-
munities; (ii) helping stabilize markets by 
managing supply; (iii) enhancing the negotiat-
ing position of small-scale fi shers in relation to 
traders; (iv) improving product quality and 
value added; (v) developing postharvest facili-
ties and practices; (vi) improving logistics and 
access to market information; and (vii) manag-
ing risk through collective action.

A higher level of organization among 
small-scale fi shers would also provide the 
basis for increased market competitiveness 
through: (i) the setting up of auction sys-
tems; (ii) establishment of cooperative ven-
tures such as ice plants and fi sh-processing 
facilities; (iii) bulk purchases of fi shing input 
such as gears, engines, equipment and fuel; 
and (iv) facilitation of credit schemes that 
would provide increased access to necessary 
fi nancing.

Not least, being better organized would 
give small-scale fi shers more political clout 
and negotiating power with local authorities 
and government agencies.

However, the experience of many devel-
opment workers who have worked with 
small-scale fi shers and fi shing communities 

points to specifi c characteristics that set 
them apart from other marginalized socio-
economic sectors and render organizational 
development programmes problematic.

Many fi sh stocks are migratory and do not 
observe human-determined boundaries. This 
affects the behaviour and lifestyles of small-
scale fi shers who also tend to move around in 
a similar way to the fi sheries resources upon 
which they depend. Apart from this, there is 
also seasonality of fi sh stocks that further 
infl uences their livelihood strategies, espe-
cially for those who also engaged in other 
occupations such as farming during the lean 
fi shing season.

This spatial and temporal mobility 
affects the optimal way in which to develop 
small-scale fi sher organizations, including 
practical matters such as deciding upon the 
best time to set meetings and other organiza-
tional activities on a daily, monthly and 
yearly basis. These patterns by which small-
scale fi shers conduct their lives also result 
ultimately in irregular income and cash avail-
ability, which would affect organizational 
concerns such as schedules for loan repay-
ment and capital mobilization.

Small-scale fi shers and their households 
also tend to be isolated from society at large. 
Fishing as an activity occurs at a consider-
able distance from settlement areas and at 
night or very early in the morning, when 
most people are resting or asleep. Their resi-
dences are commonly located on a narrow 
strip along the coast with many of them not 
having formal ownership of the land on 
which their houses stand. These factors com-
bine and result in the spatial, temporal and, 
ultimately, social isolation of small-scale 
fi shing households. This isolation may be a 
determinant of their low social standing and 
marginalization in many societies is mani-
fested by their lack of access to education, 
health and other social services.

Another crucial factor, already mentioned, 
is the nature of fi sheries as common-pool 
resources and its potential implications on the 
building and strengthening of small-scale 
fi sher organizations. These include confl icts 
that could arise when collective fi shing and 
fi sh farming methods and techniques are intro-
duced in the context of competing operations 
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and the absence of individual fi shing tenure. 
A possible model to address this is the Japanese 
FCA system that is based on collective tenure 
within which both cooperative and individ-
ual fi sh-capture and culture practices are 
exercised.

When setting up and/or strengthening 
small-scale fi sher organizations for resource 
management, capacity building for market 
engagement must be pursued on a parallel 
track, which may be simultaneous or sequen-
tial with the former. There are expected to be 
sometimes marked, sometimes subtle, differ-
ences between organizing for coastal resource 
manage ment and organizing for market 
engagement in terms of organizational form 
(associations or cooperatives), needed skills 
sets (environmental management or business 
development) and success indicators.

In addition to their crucial role as stewards 
of fi shery resources, small-scale fi shers also 
need to play a growth or development role 
since they comprise the majority (in terms of 
number of participants) of the fi sheries sector 
in developing countries. Specifi cally, they 
have important roles in market engagement, 
which manifests in the formal economy as 
economic productivity (i.e. value added) and 
in making social contributions by providing 
subsistence and safety nets to small-scale 
fi sher households.

As small-scale fi shers often belong to the 
‘poorest of the poor’ in many developing 
countries, they usually lack the capacity to 
link to integrated value chains and fi nd it dif-
fi cult to meet the desired quantity and quality 
of fi shery products required by these mar-
kets. These issues have been addressed by 
employing such strategies as aggregation 
through marketing cooperatives, technical 
assistance for the improvement of fi shery 
product quality and safety and involvement 
in group certifi cation.

It is important for non-governmental 
organizations (NGOs) and business service 
providers (BSPs) who aim to facilitate mar-
ket access for small-scale fishery producers 
to possess the internal capacity to engage 
in business and enterprise development, 
i.e. they themselves must be of proven 
competence in their particular fuel and/or 
commodity.

These organizations should have extensive 
experience in facilitating multi-stakeholder 
arrangements, i.e. those involving govern-
ment (as policy makers/executors), business 
(as organizations engaged in production, mar-
keting and other functions in the value chain) 
and other civil society organizations (as facili-
tators of development at the community and 
sectoral levels).

The linking organization (NGO and/or 
BSP) would be in the best position to assist the 
community/sectoral organization in mean-
ingful and gainful engagement in markets, 
while also remaining true to their core princi-
ples and values that are oriented towards 
social and environmental goals as well as 
 benefi cial economic outcomes.

Strengthening Relations in the Value 
Chain

As small-scale fi shers strengthen their organi-
zations for resource management and market 
development, they need to identify and 
examine the types of markets with which 
they can engage and benefi t from. In most 
cases meeting the demand for fi sh of the 
immediate community is the primary option, 
especially in cases when there is a lack of 
postharvest facilities and fi sh, whether from 
the wild or from aquafarms, needs to be dis-
posed of quickly. There is thus a trade-off 
between lower buying prices and reduced 
risk of spoilage. Marketing is often done by 
women from fi shing households – wives, 
daughters, mothers or sisters of the predomi-
nantly male fi shers – a set-up typical in many 
communities.

Higher prices are often obtained if small-
scale fi shers cater to other than their own 
local market, and the role of traders then 
expands because of the need for tradeable 
volumes, methods of preservation and means 
of transport. Traders become providers of 
services essential to the functioning of local 
markets, in many cases also becoming the 
principal providers of credit for the often 
cash-strapped small-scale fi shers. Production 
for large urban centres and international 
markets further increases the role of other 



166 E.R. Jacinto and R.S. Pomeroy

chain actors such as large traders (those not 
based in fi shing communities), processors 
and exporters.

The further the markets targeted by 
small-scale fi sher organizations, the greater 
the need for thorough analysis of the relevant 
value chains (Jacinto, 2004). Small-scale fi sher 
organizations are often not suffi ciently famil-
iar with the tools needed to do this and do 
not have access to the information needed to 
make an accurate analysis. This is a current 
need that can be fi lled by development orga-
nizations that provide services to the sector, 
such as non-government organizations, aca-
demic institutions and even business groups 
who are interested in developing partnerships 
with communities.

Value Chain Analysis

The value chain describes the full range of 
activities required to bring a product or service 
from conception, through the different phases 
of production (involving a combination of 
physical transformation and the input of vari-
ous producer services), delivery to fi nal con-
sumers and fi nal disposal after use ( Kaplinsky 
and Morris, 2001). Capture-fi sheries feed into 
diverse and spatially extensive networks of 
supply and trade that connect production with 
consumers, adding signifi cant value and gen-
erating important levels of employment (the 
value chain). To some extent, this system can 
be used to provide an important mediation 
and buffering function to increasing variabil-
ity in supply and source location, but direct 
impacts will also affect its ability to do so. This 
system can also be used to reduce vulnerabil-
ity and increase adaptive capacities of fi shers 
and fi shing households.

The value chain encompasses many eco-
nomic agents (individuals, companies, gov-
ernment). From the perspective of the value 
chain, it is relatively unimportant how 
impacts are distributed among the economic 
agents that comprise it. As a result, value 
chain analyses do not have to address many 
of the diffi cult policy decisions that determine 
how impacts are distributed. The value chain 
perspective is important because it offers 

insights that would not surface in studies 
focused on individual economic agents or 
particular policy frameworks. A value chain 
analysis can also uncover insights into the 
challenges that face the sector as a result of 
different drivers of change (see Hall, Chapter 
8, this volume), such as climate change, 
including small fi rms’ and fi shers’ competi-
tiveness in changing markets. A value chain 
perspective of the small-scale fi sheries sector 
can reveal response strategies that enhance 
the sustainability and competitiveness of the 
entire value chain and the economic agents 
that comprise it. Value chain analysis helps 
effectively to isolate the binding constraints 
that affect the sector in a systematic manner. 
The set of issues that emerge from such a 
detailed analysis at a sector level has implica-
tions for both the public and private sectors 
alike. Some of the issues are sector-specifi c, 
and others are relevant across an economy 
and apply to many sectors and fi rms in a 
country. It also provides an opportunity to 
fi nd policy positions that can be supported by 
the sector’s different economic agents and 
important stakeholders.

The idea of a value chain is quite intui-
tive. A value chain refers to the full range of 
activities that are required to bring a prod-
uct (or a service) from conception, through 
the different phases of production, to deliv-
ery to fi nal consumers and disposal after use 
(Kaplinsky, 2000; Kaplinsky and Morris, 
2001). Furthermore, a value chain exists when 
all the stakeholders in the chain operate in 
such a way as to maximize the generation of 
value along the chain. This defi nition can be 
interpreted in either a narrow or a broad 
sense. In the former, a value chain includes 
the range of activities performed within a 
fi rm to produce a certain output. The ‘broad’ 
approach to a value chain looks at the complex 
range of activities implemented by various 
economic agents (primary producers, proces-
sors, traders, service providers, etc.) to bring 
a raw material to the retailing of the fi nal 
product. The ‘broad’ value chain starts from 
the production system of the raw materials 
and will move along the linkages, with other 
enterprises engaged in trading, assembling, 
processing, etc. The concept of the value 
chain encompasses the issues of organization 



Developing Markets 167

and coordination, the strategies and the power 
relationship of the different economic agents 
in the chain. The idea of a value chain is asso-
ciated with the concept of governance, which 
is of key importance for fi sheries because 
fi sheries value chains crucially depend on the 
utilization of natural and environmental 
resources. The value chain framework can also 
be used to understand social ties and tradi-
tional norms, which can be used to draw con-
clusions on the participation of the poor and 
the potential impact of value chain develop-
ment on poverty reduction and food security.

The world of production and exchange is 
complex and heterogeneous. Not only do 
value chains differ (both within and between 
sectors), but so, too, do national and local 
contexts. There is therefore no mechanistic 
way of applying value chain methodology; 
each chain will have particular characteris-
tics, whose distinctiveness and wider rele-
vance can only be effectively captured and 
analysed though an understanding of the 
broader issues involved.

Three main research streams may be rec-
ognized in the value chain literature: (i) the 
fi lière approach; (ii) the conceptual frame-
work elaborated by Porter (1985); and (iii) the 
global approach proposed by Kaplinsky 
(2000), Gereffi  (1994, 1999) and Gereffi  and 
Korzeniewicz (1994).

Value chains are complex, and particu-
larly in the middle tiers, individual fi rms may 
feed into a variety of chains. Which chain – or 
chains – is/are the subject of enquiry therefore 
very much depends on the point of entry for 
the research inquiry. In each case, the point of 
entry will defi ne which links and which activ-
ities in the chain are the subject of special 
enquiry. The entry point and the concentra-
tion of the value chain analysis are directly 
related to the desired development outcome 
from supporting the value chain. For example, 
if the focal point of the enquiry is in the design 
and branding activities in the chain, then the 
point of entry might be on design houses, or 
the branding function in key global marketing 
companies. This will require the research to go 
backwards into a number of value chains that 
feed into a common brand name (for example, 
the different suppliers to Nestlé). At the other 
end of the scale, a concern with small and 

medium-sized fi rms that feed into a number 
of value chains might require the research to 
focus on fi nal markets, buyers and their buy-
ers in a number of sectors, and on a variety of 
input providers. The key entry point that will 
be used in this proposal is the impact of the 
development and operation of the small-scale 
fi sheries value chain on food security and 
poverty resulting from climate change.

The value chain approach is mainly a 
descriptive tool to look at the interactions 
between different economic agents. As a 
descriptive tool it has various advantages in 
so far as it forces the analyst to consider both 
the micro and macro aspects involved in the 
production and exchange activities. Com-
modity-based analysis can provide better 
insights into the organizational structures 
and strategies of different actors and an 
understanding of economic processes often 
studied only at the global level (often ignor-
ing local differentiation of processes) or at the 
national/local level (often downplaying the 
larger forces that shape socio-economic 
change and policy making).

The methodology should address the 
following issues, and begin with an under-
standing of the nature of fi nal markets, which 
are increasingly the driver in many value 
chains:

 ! the point of entry for value chain analysis;
 ! mapping value chains;
 ! product segments and critical success 

factors in fi nal markets;
 ! how producers access fi nal markets;
 ! benchmarking production effi ciency;
 ! governance of value chains;
 ! upgrading in value chains; and
 ! distributional issues.

Kaplinsky and Morris (2001) stress that 
there is no ‘correct’ way to conduct a value 
chain analysis: rather, the approach taken 
fundamentally rests upon the research ques-
tion that is being answered. None the less, 
four aspects of value chain analysis as applied 
to agriculture are particularly noteworthy.

1. At its most basic level, a value-chain anal-
ysis systematically maps the economic agents 
participating in the production, distribution, 
marketing and sales of a particular product 
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(or products). This mapping assesses the 
characteristics of economic agents, profi t and 
cost structures, fl ows of goods throughout the 
chain, employment characteristics and the 
destination and volumes of domestic and for-
eign sales (Kaplinsky and Morris, 2001). Such 
details can be gathered from a combination of 
primary survey work, focus groups, partici-
patory rural assessments (PRAs), informal 
interviews and secondary data.
2. Value chain analysis can play a key role in 
identifying the distribution of benefi ts of economic 
agents in the chain. That is, through the analysis 
of margins and profi ts within the chain, one can 
determine who benefi ts from participation in 
the chain and which economic agents could 
benefi t from increased support or organization. 
This is particularly important in the context of 
developing countries (and agriculture in par-
ticular), given concerns that the poor in particu-
lar are vulnerable to the process of globalization 
(Kaplinsky and Morris, 2001). One can supple-
ment this analysis by determining the nature of 
participation within the chain to understand the 
characteristics of its participants.
3. Value chain analysis can be used to exam-
ine the role of upgrading within the chain. 
Upgrading can involve improvements in 
quality and product design that enable pro-
ducers to gain enhanced value or through 
diversifi cation in the product lines served. An 
analysis of the upgrading process includes an 
assessment of the profi tability of actors 
within the chain, as well as information on 
constraints currently present. Governance 
issues play a key role in defi ning how such 
upgrading occurs. In addition, the structure 
of regulations, entry barriers, trade restric-
tions and standards can further shape and 
infl uence the environment in which upgrad-
ing can take place.
4. Value chain analysis can highlight the role 
of governance in the value chain. Governance 
in a value chain refers the structure of rela-
tionships and coordination mechanisms that 
exist between economic agents in that value 
chain. Governance is important from a policy 
perspective through identifi cation of the 
institutional arrangements that may need to 
be targeted to improve capabilities in the 
value chain, remedy distributional distor-
tions and increase value added in the sector.

At the heart of the analysis is the map-
ping of sectors and key linkages. The value 
added of the value chain approach, however, 
comes from assessing these intra- and inter-
actor linkages through the lens of issues 
of governance, upgrading and distributional 
considerations. By systematically understand-
ing these linkages within a network, one can 
better prescribe policy recommendations and, 
moreover, further understand their reverbera-
tions throughout the chain.

Building mutually benefi cial relations 
among the various actors in the value chain 
while maintaining priority on improving the 
livelihoods of small-scale fi shers can start 
from the hypothesis, on the part of small-
scale fi shers and their support organiza-
tions, that traders can be potential partners 
rather than being the adversaries in a zero-
sum game.

Traders play necessary roles in the 
functioning of value chains, such as helping 
to develop consumer markets, providing 
fi nancial services and adding value to fi sh-
ery products. On occasion they bear risks 
even more so than do primary producers – 
spoilage, low prices in consumer markers, 
non-payment of loans – and in the course of 
trading operations devise means to manage 
and mitigate such events. The margins that 
they obtain in the markets should be 
appraised in the light of these risks, as well 
as the costs they incur and the services they 
provide.

The Role of Fish Traders

Fish traders (market intermediaries, middle-
men) are important actors in any market 
system. They provide small-scale producers 
with incentives and access to markets, but 
they also provide a variety of services to the 
producers. Traders can be differentiated 
according to the services they perform, such 
as transport, processing, money lending, risk 
bearing and market information. They can be 
distinguished by the function they perform 
such as primary buyer, wholesaler or retailer. 
Fish traders may also buy and sell other 
products. Frequently, they provide a social 
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insurance mechanism to individual fi shers 
through credit arrangements. Yet, the produc-
tive role of the trader in providing services 
advantageous to the fi sher and in reducing 
the fi sher’s market risks is often overlooked. 
Such close relations between producers and 
local traders are well documented in small agri-
cultural production systems, and reciprocal 
agreement and credit arrangements between 
the two have been examined for small-scale 
fi sheries (Smith, 1979; Smith et al., 1980; 
Scheid and Sutinen, 1981; Ishak, 1988; 
Pomeroy, 1989).

The suki relationship in the Philippines, a 
credit/marketing linkage, is often assumed to 
be exploitative of the fi sher. In its simplest 
form, the it provides the fi sher with a guaran-
teed outlet for his fi sh and access to capital, 
while providing the trader with a steady sup-
ply of fi sh. When a fi sher enters into a suki 
relationship, he must sell his fi sh exclusively 
to that trader, the purchase price being estab-
lished by the trader. The trader provides the 
fi sher with a wide range of services and the 
majority of the fi shers are in debt to the trader. 
It has been argued by some that the suki rela-
tionship is exploitive of fi shers. In cases where 
credit is extended and a lower ex-vessel price 
is given, it is felt that oligopolistic control (an 
imperfect competitive market situation where 
relatively few buyers handle a large percent-
age of the fi sh landed by and purchased from 
fi shers and thus can infl uence the price paid 
to fi shers) over the fi sher exists. Others feel, 
however, that the potentially large number of 
traders with whom a fi sher could establish a 
suki relationship and social and kinship ties 
within the community exert a modifying 
infl uence over oligopolistic tendencies. In a 
study in the Philippines, Pomeroy (1989) 
found that traders did not exploit suki fi shers, 
and that the lower price paid to the suki fi sh-
ers refl ected a competitive charge for the 
services provided. Factors that were found 
to inhibit or reduce the level of fi sher exploi-
tation included social and kinship ties, the 
benefi cial nature of the relationship to both 
parties, fear of entry of new traders and the 
existence of a relatively large number of non-
suki fi shers in the area.

The market both provides for, and restricts, 
livelihood opportunities for small-scale fi shers 

and market traders. The constraints to mar-
ket access include weak bargaining power 
and poor marketing strategies, monopolies 
among traders, poor product-holding infra-
structure, diffi culties meeting quality stan-
dards and lack of market information. With 
specialized traders, fi shers often have little, if 
any, control over marketing outlets and the 
prices that they receive. Women producers 
and traders face additional gender-related 
barriers including lack of access to credit and 
technology, increased dependence as well as 
a lack of representation in local decision-
making related to fi sheries and other liveli-
hood opportunities. Low incomes create a 
situation of potential dependence that infl u-
ences decisions about production and mar-
keting by the fisher. This dependency may 
become a motive for excessive exploitation 
of open-access resources, or it may under-
mine compliance with formal resource 
governance institutions. Relations and 
potential inequalities between fishers and 
traders point to the need to find ways to 
address these issues in order to increase 
the return received by fishers and to better 
sustain fisheries resources. This requires a 
better understanding of fisher–trader rela-
tions and how these relations affect deci-
sions about resource use and ecological 
outcomes.

This is not to say that there are no unscru-
pulous traders, for many studies have shown 
there are those who profi t disproportionately 
and unjustly from the disadvantaged position 
of small-scale fi shers in value chains. A more 
nuanced approach needs to be applied in 
terms of analysing the benefi ts and costs of 
confronting or collaborating with particular 
traders.

One way of differentiating between ‘good’ 
and ‘bad’ traders is to look at their behaviour 
in relation to other chain actors (especially 
small producers) – are they working towards 
the development of long-term relationships 
with both suppliers and buyers? Do they 
refrain from short-term speculative activities 
that tend to ‘degrade’ value chains, i.e. reduce 
stability and profi tability over the long term? 
Do they facilitate the fl ow and sharing of 
market information to the benefi t of their 
partners in the value chain?
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One of the main challenges in value 
chain intervention is to facilitate the transfor-
mation of ‘bad’ traders into ‘good’ traders by 
generating respect among chain actors suffi -
cient for the emergence of mutually benefi cial 
chain partnerships.

Fish Market Analysis

In small-scale fi shing communities, combina-
tions of economic, technical and informa-
tional factors appear in varying degrees. 
These factors imply that suffi cient conditions 
may exist for non-competitive exploitation of 
fi shers by traders. Market analysis studies can 
be undertaken to identify the existence of 
non-competitive market conditions in the fi sh-
ery (Pomeroy and Trinidad, 1995). In develop-
ing countries, conditions do not always allow 
studies of fi sh marketing systems to be neatly 
dealt with. Since so little is usually known 
about the marketing system and its opera-
tion, the fi rst need is to describe accurately 
the system that exists.

Market analysis studies can be classifi ed 
using descriptive, price effi ciency and organi-
zational criteria. The descriptive approach 
usually contains little statistical analysis, but 
reaches conclusions based on the investigator’s 
subjective analysis of the situation. This 
approach has been extensively used as a 
basis for studying commodity fl ows and 
marketing techniques. The price effi ciency 
approach analyses marketing in its dimen-
sions of space, time and form. Examination 
of the effi ciency with which the marketing 
system transmits information among the 
 different producers, wholesale and retail 
markets is achieved through the application 
of various pricing criteria. The industrial 
organization approach is a standard method-
ology for industry analysis. The theory tells 
us that the market structure (the market envi-
ronment) determines market conduct (the 
behaviour of economic actors with the envi-
ronment) and thereby sets the level of market 
performance (how close the industry comes 
to meeting the norm or standard of reference 
of social welfare). If we can uncover a reliable 
link between elements of structure, conduct 

and performance, we have a powerful tool 
for economic analysis.

The descriptive analysis of the seafood 
marketing system focuses on a functional 
(exchange, physical, facilitating) and institu-
tional (traders) description of existing 
and historical arrangements. It includes a 
description of socio-economic characteristics 
of  traders, market channels, trade fl ows and 
distribution routes, and the marketing pro-
cess, including fi sher–trader relationships. It 
also provides a description of the seafood 
products currently traded, as well as those 
available in the ecosystem but currently not 
traded. Assessing species trade will provide 
insights into what ecosystem processes are 
being traded. Through descriptive analysis, 
it will also allow for identifi cation of the var-
ious marketing arrangements that exist in 
the study area, including the relationship 
between fi shers and traders and between 
traders and traders. The details of these rela-
tionships will be studied in more depth 
through both surveys and interviews with 
fi shers (using different gears and targeting 
different species) and various types of trader 
(traders at different levels in the marketing 
chain). The outcomes of these relationships 
will also be examined, including the impacts 
on prices, resource exploitation, livelihoods 
and trade.

The description of the marketing system 
will lead to a hypothesis about the competi-
tive nature of the market. This hypothesis can 
then be tested through a systematic analysis 
of the market using a methodology from the 
fi eld of industrial organization, which traces 
a causal fl ow between market structure, con-
duct and performance. The industrial organi-
zation analysis will allow for an understanding 
of whether or not non-competitive conditions 
exist for traders in the seafood marketing sys-
tem. Market structure consists of characteris-
tics of the organization of a market that 
appear to infl uence the nature of competition 
and pricing behaviour within the market. 
Through direct observation of the functioning 
of the market and its participants, analysis 
can be made of variables such as buyer concen-
tration, barriers to entry, vertical integration 
and product differentiation. Market conduct 
refers to the pattern of behaviour that traders 
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follow in adapting or adjusting to the markets 
in which they buy and sell. Two aspects of 
market conduct that are examined are buying 
and selling practices and pricing behaviour. 
Market performance refers to the impact of 
structure and conduct as measured in terms 
of variables such as prices, costs and volume 
of output. By analysing the level of market-
ing margins and their cost components, it is 
possible to evaluate the impact of the struc-
ture and conduct characteristics on market 
performance. Price and cost differentials are 
examined in their dimensions of space, time 
and form.

The limitations of the industrial organiza-
tion approach include the dynamic rather than 
causal relationship between market structure, 
conduct and performance. The approach also 
implicitly assumes a fairly substantial amount 
of data, preferably collected over a fairly long 
time. Also critical to this approach is the par-
ticipation and astute observation of the 
researcher when it becomes time to analyse 
market conduct.

Development of chain partnerships is a 
means to integrate value chains that can fos-
ter innovation and good practices. Value 
chain integration in the industrial sector is 
typically driven by large manufacturing com-
bines around which other chain actors gravi-
tate because of their production effi ciency 
and the technology available. While this 
model can also be seen in the fi sheries sector, 
there are many value chains, especially local 
ones, that are not dominated by such big 
chain actors and can be the subject of value 
chain intervention aimed at fostering chain 
partnerships focused on small-scale fi shers.

Lately, public–private partnerships (PPPs) 
have been developed for commodities such as 
coffee and palm oil, aimed at the incorporation 
of social and environmental criteria into prod-
uct standards, certifi cation systems, labelling 
schemes and codes of conduct across the 
length and breadth of the value chain involv-
ing producers, processors, traders, retailers 
and consumers.

Another type of partnership is that 
between communities and companies that 
features the buying of contracts for specifi c 
products that involve the application of stan-
dards and practices agreed upon and that aim 

to give a price premium to the members of 
that community.

These partnerships can evolve from ini-
tial disrespect, to continuing dialogue to 
mutual understanding of the specifi c roles 
that each actor plays in the value chain. It can 
even lead to an active appreciation of the spe-
cialization that occurs in the development of 
value chains. In a highly evolved, fairly gov-
erned value chain that distributes benefi ts 
equitably among the different actors, net 
social benefi ts can be greater when small-scale 
fi shers specialize in production while leaving 
traders to perform their marketing role.

Building Market Institutions

Parallel with strengthening relations among 
different actors in fi sheries value chains is the 
building of requisite market institutions that 
will serve to facilitate and regulate the func-
tioning of these chains. Specifi cally, these 
institutions pertain to: (i) market information 
systems; (ii) product and process standards; 
(iii) rules for enforcing contracts; (iv) fi nancial 
services provision; and (v) an appropriate set 
of policies for formal chain governance.

Market information

Transparent market information is founded 
on strong relations between and among fi sh-
eries value chain actors, with the most crucial 
being open communication between small-
scale fi shers and community-based traders 
that they deal with on a daily basis. This 
applies as well to the relations among traders 
operating across different scales (from small 
traders based in fi shing communities to large 
traders based in urban areas), and the more 
powerful chain actors such as large-scale 
processors, big retailers and exporters.

Free fl ow of market information contrib-
utes to a working consensus on buying and 
selling prices, and profi t margins that are 
acceptable to the different actors in the value 
chain and that are generally perceived as just 
and non-exploitative. Good information fl ow 
also speeds up reaction time to changes in the 
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value chain (especially on the demand side) 
and facilitates quantitative and qualitative 
adjustments in production.

But, perhaps more importantly, transpar-
ent market information can help accelerate 
upgrading of value chains, especially in situ-
ations where mechanisms for dialogue are in 
place and there is active and participatory 
governance from the different chain actors.

Product and process standards

Product and process standards that are gener-
ally accepted and have a basis in formal regu-
lations is a fi rm foundation for the continuous 
development of fi sheries value chains. In 
accord with good information fl ow through 
the chain, actors on the demand side such as 
retailers and consumers would have a ratio-
nale for providing premium to small-scale 
fi sheries production, especially that which 
adheres to social and environmental criteria.

However, setting standards is just an 
initial phase and these standards must be 
effectively verifi ed by credible actors. In this 
way, standards in place will necessitate the 
development of certifi cation and accredita-
tion systems and would need to include, 
especially in schemes requiring third-party 
involvement, actors that are not embedded 
in the value chains in question.

Some of these eventually culminate in 
labelling schemes that attempt to communi-
cate to fi nal consumers that fi sheries products 
from specifi c value chains have adhered to 
production and processing criteria that ensure 
food safety, environmental sustainability and 
social responsibility.

Rules for enforcing contracts

While appropriate and workable rules for 
enforcing contracts is an indicator of robust 
market institutions, these rules, and the 
processes through which they are operation-
alized, are embedded in the larger fi eld of 
social capital, i.e. the level of trust between 
market actors that makes repeated transac-
tions possible without the need for formal 

sanctions in instances of deviation from actions 
and procedures previously agreed upon.

It is necessary to differentiate between 
traditional trust, developed among small-scale 
fi shers and traders involving numerous trans-
actions over time, and modern trust mediated 
by formal contracts and often involving legally 
constituted business fi rms. Traditional trust 
usually operates with a lot of fl exibility, while 
modern trust is often more rigid.

In terms of facilitating the effective interac-
tion and/or eventual integration of small-scale 
fi shers with ‘modern’ markets wherein rela-
tions are consummated through the fulfi l-
ment of contractual obligations, mechanisms 
for fl exibility can be worked into these con-
tracts with the aim of managing/mitigating 
risks, specifi cally those associated with fi sh-
ing as an economic activity, coastal communi-
ties as a locale and fi shers as a social sector. 
These contracts could include: (i) the provi-
sion of inputs such as seeds, feeds, fuel and 
credit for start-up and operations to small-
scale fi shers (a role played by traditional trad-
ers); (ii) renegotiation provisions in cases of 
extreme price volatility (possibly with a vari-
ance price trigger); and (iii) resolution mecha-
nisms (in cases of contract disputes involving 
‘small sums’) where value chain associations 
composed of representatives from the different 
market players (including small-scale fi shers) 
serve as arbitration boards.

Ultimately, the goal is for enforceable con-
tracts among small-scale fi shery producers, 
traders, processors and other market players 
that can run parallel to or even supplant 
 traditional/informal market relations. These 
contracts can be replicated throughout the 
small-scale fi shers sector and would be expected 
eventually to build trust and foster cooperation 
(i.e. development of social capital) among value 
chain participants, with preferential consider-
ation for small-scale fi shers in relation to other 
market players such as traders and buyers, 
input suppliers, processors and exporters.

Financial services provision

Lack of fi nance capital is one of the major con-
straints faced by small-scale fi shers across the 
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world. They are generally considered as a 
credit risk because of the unpredictability of 
fi sh catches due to resource variability, the 
seasonality of fi shing as source of income, the 
perishability of fi shery products and the price 
volatility resulting from the combination of 
these factors.

Because of the uncertainties of fi shing, 
small-scale fi shers often fi nd it diffi cult to get 
fi nancing for day-to-day fi shing operations. 
Their needs are not met by micro-fi nance 
schemes that cater mainly to micro-enter-
prises or by banks that are geared to provide 
services to medium- to large-scale enterprises. 
This gap in formal fi nancing is commonly 
fi lled by what can be termed a chain credit, i.e. 
credit provided by traders to whom the small-
scale fi shers sell their catch.

Credit provided by traders for small-scale 
fi shing operations has been criticized in fi sher-
ies social science literature as a means for the 
unscrupulous to exploit impoverished fi shing 
households by using their position to drive 
down buying prices for fi shery products.

While this is true in many instances, it is 
also true that small-scale fi shers do not have 
other options in cases where cooperatives 
and other collective efforts to address their 
fi nancing problems have failed. It seems the 
case that these traders, many of whom are 
neighbours and even relatives of fi shers 
themselves, are the only ones willing to take 
the risk of providing credit to small-scale fi sh-
ers. Furthermore, it can be asserted that the 
purpose of chain credit is not primarily for 
earning interest but rather for maintaining 
good trade relations and a continuous fl ow of 
products.

In building the capacity of small-scale 
fi shers to engage in markets, access to for-
mal fi nance is a crucial concern. This 
includes access to both formal credit for 
capital expenses and fi nancing for fi shing 
operations.

With regard to the former, facilities and 
fi nancial products can be developed in part-
nership with development and rural banks, 
wherein small-scale fi shers will be able to 
access fi nancing for medium- to long-term 
investment in small-scale fi sheries produc-
tion, both in the capture and aquaculture 
sectors.

With regard to the latter, what is currently 
termed as chain credit can be transformed into 
formal chain fi nancing schemes with a large 
role to play for traders as they relate to small-
scale fi shers in specifi c value chains. Formal 
chain fi nancing can be described as a system 
wherein product fl ow in the value chain 
becomes the carrier for providing fi nancial 
services. Small-scale fi sheries can be trans-
formed from a credit risk to a performance 
risk in the course of developing formal chain 
fi nance, by devising mechanisms whereby 
the risk of non-willingness to pay becomes 
the lesser risk of production shortfall (on the 
part of producers) or stoppage of trading 
activities (on the part of traders). This can 
be in the form of production contracts, 
 collateral, storage receipts or other means to 
 mitigate risks.

Potentially, this can be advantageous in 
situations wherein buyers (including proces-
sors) are willing to extend credit to ensure that 
they have suffi cient supply. On the other hand, 
buyers willing to provide  capital/fi nancing 
for production/operations are sometimes 
dissuaded from doing so in instances of 
extra-contractual marketing wherein produc-
ers violate contracts (formal or informal) to 
sell to other parties who offer higher/better 
prices.

Enabling policy environment

Fostering an enabling policy environment 
for market development for small fi shers 
can be facilitated by bringing together mul-
tiple stakeholders, i.e. public and private. 
This environment would not only encom-
pass the body of laws governing the fi sher-
ies sector but also policies such as taxation, 
market regulation and provision of public 
goods and support services. To develop 
robust and benefi cial linkages between small 
fi shery producers and local, urban and 
export markets, it is necessary to have a bare 
minimum of policies in place that would 
enable market actors to act freely in pursuing 
economic gains.

In order to push forward this policy 
environment, small-scale fi shers and their 
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advocates should focus not only on the formu-
lation of policies but also on their implementa-
tion and practical application. Furthermore, 
even as it is good for policy advocacy to work 
towards solving problems and resolving con-
fl icts, the positive intent of policies to stimulate 
development and business should not be over-
looked. Studying the value chain should help 
small-scale fi shers evaluate the playing fi eld, 
i.e. an analysis of how power is distributed 
across the value chain.

Developing the enabling environment for 
successful resource management and market 
development for small-scale fi sheries would 
need to be guided by two basic precepts – 
‘establish the basics’ and ‘kick-start the mar-
kets’. The fi rst precept pertains to investment 
in public goods to develop technologies that 
will raise the potential productivity of small-
scale fi shery producers, while the second 
refers to coordinated complementary invest-
ments to improve the access of small-scale 
fi shers to both fi nancial services (including 
insurance as risk management) and the input 
and output markets necessary for technology 
adoption.

From these precepts, we can envisage 
this raft of policies and programmes as con-
sisting of: (i) extending the ‘right’ subsidies; 
(ii) facilitating contract enforcement; (iii) pro-
tecting and promoting property rights; 
(iv) providing public goods and infrastruc-
ture; (v) developing market information and 
intelligence; (vi) conducting market-oriented 
research and product innovation; (vii) devel-
oping applicable fi shery product standards 
and certifi cation systems; (viii) instituting 
export quality controls as necessary; and 
(ix) promoting PPPs.

‘Right’ subsidies would be effective grants 
for activities such as assessing local markets, 
preparing business plans, piloting of specifi c 
products and strengthening of skills in organi-
zational development, fi nancial management 
and postharvest handling.

As an integral part of developing market 
institutions, policies should facilitate the 
enforcement of contracts with consideration 
for necessary fl exibilities in response to 
uncertainties associated with small-scale 
fi sheries. In the end, this should result in the 
emergence of strong relations of trust 

between small-scale fi shers and other actors 
in the value chain.

There must be policies that lead to secure 
tenure/property rights over coastal/fi shery 
resources. This would afford small producers 
the foundation upon which they can enter 
into market relations. Specifi cally, such ten-
ure would serve as formal/informal collat-
eral for small producers so that they can 
access the resources they need to increase 
resource productivity and economic benefi ts 
(Jacinto, 2004).

There must be policies in place that 
would lead to the provision of basic infra-
structure, social services and protection to 
enable small fi shery producers to emerge 
from destitution through their own efforts. 
This would enhance productivity at the 
household and individual levels by maintain-
ing human resource capacity at its optimum.

Ensuring conditions for the continuous 
fl ow of market information is another area of 
policy development. Small-scale fi shers are 
often on the losing end of market asymme-
tries wherein traders and processors use mar-
ket information that they possess exclusively 
as leverage in setting prices. By making vital 
market information available through tradi-
tional and modern means, policy makers and 
implementers will contribute to levelling the 
playing fi eld in fi sheries markets.

Related to market information fl ow is 
the need for creating and disseminating 
new knowledge that would lead to the 
innovation and development of products 
from small-scale fi sheries. While large- and 
even medium-scale fi shery producers have 
the means to engage in what is often 
referred to as ‘research and development’, 
proactive policies are needed to ensure that 
there is appropriate attention and resources 
given to product development in small-
scale fi sheries.

As discussed in relation to the develop-
ment of market institutions, policies should 
facilitate the adoption and implementation of 
fi shery product standards and corresponding 
certifi cation systems. This leads to greater 
added value as well as increased market 
access for products from small-scale fi sheries. 
It can develop to the point that there will be 
an eventual need for export quality controls 
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in cases where these products are able to fi ll 
demand in the international market.

A potentially effective means in the pro-
vision of extension services for small-scale 
fi sheries development is through the develop-
ment of public–private partnerships involving 
small fi shery producers, traders, processors, 
exporters and other market players. While 
PPPs are seemingly the result of an extended 
development of the value chain, often in a 
developed-country setting, some initiatives 
focused on small producers have been suc-
cessful in certain least-developed countries. A 
proactive approach to developing PPPs can 
be a crucial component in a comprehensive 
strategy for market development in small-
scale fi sheries.

Summary

Even though small-scale fi shers do not derive 
optimal economic benefi ts from markets 
across different scales (especially national 
and global), the whole range of values that 
they contribute to society and ecosystems has 
not yet been accorded proper recognition.

Mentioned above is the contribution of 
small-scale fi sheries to employment (liveli-
hood), nutrition (food security) and income 
(including export earnings), but there are also 
the services provided by fi sher- and commu-
nity-managed coastal ecosystems, such as 
coral reefs, mangrove forests and seagrass 
beds. These include not only provisioning 
services (the values of which are realized in 
the market as food, water, fuel and fi bre) but 
also the regulation, support and cultural ser-
vices that are more diffi cult to quantify and 
for which there are few existing markets. 
While there are already valuation methods 
and systems for these services, policy frame-
works – especially in least-developed and 
developing countries – often do not take this 
into account in decision-making with regard 
to fi sheries and coastal resources.

In relation to large- and medium-scale 
capture-fi sheries and most types of aquacul-
ture, small-scale fi sheries also appear to be 
more effi cient when certain economic and 
ecological factors are taken into consideration. 
On aggregate, small-scale fi sheries employ 

more people, consume less fossil fuels (both 
in absolute terms and in relation to fi sh catch), 
produce less by-catch and fi shmeal/fi sh oil 
and require less government subsidy while 
producing approximately the same amount 
of fi sh for human consumption as large-scale 
capture-fi sheries.

On this basis, it has been argued that 
instead of international NGOs allocating 
resources in attempting to reform large-scale 
fi sheries into being sustainable through eco-
labelling and certifi cation schemes, work and 
funds should be put into reducing current 
levels of government subsidies to large-scale, 
industrial fi shing fl eets in order substantially 
to reduce effort and allow fi sheries to recover 
on the global scale.

From the value chain perspective, it 
would appear that the non-recognition of the 
values and services that SSF produce, and 
the effi ciency with which they bring this 
about, is inversely related to the ‘length’ of 
the value chains in question. At the local 
level, it seems more likely that communities, 
and even local governments and the private 
sector, are able to arrive at an appropriate 
valuation of small-scale fi sheries in relation 
to other economic activities and other uses of 
resource in coastal areas.

Thus, it is in the interest of the small-scale 
fi shers and their communities to keep fi sher-
ies value chains ‘as short as possible’, not only 
for them to capture more economic benefi ts 
from these chains but also to maintain them 
as effi cient creators of both market and non-
market values for the local community, as 
well as for society and ecology as a whole.

In cases where it will be counterproduc-
tive to dismantle functioning fi sheries values 
chains that have a global character, it would be 
ideal to employ all means available to fi sheries 
managers and development workers, as dis-
cussed above, to ensure that resource manage-
ment and market engagement are integrated 
into approaches that are environmentally sus-
tainable and socially responsible.

Small-scale fi sheries function within the 
larger context of the national and global econ-
omy. The current international economic crisis 
has reminded us that while markets can be 
effective and effi cient in distributing goods 
and services among the various individuals 
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and institutions across the different coun-
tries of the world, this does not necessarily 
happen: markets can and do fail.

Even as debate rages with regard to the 
proper role of government in relation to mar-
kets (and market actors such as trans-national 
corporations) in specifi c instances in specifi c 
places, current thinking points to the need for 
judicious intervention and regulation by the 
state not only to address but also to prevent 
market failure.

As it is apt for capital and property mar-
kets, so it is for the markets for products and 
services derived from fi sheries and coastal 
resources and ecosystems. While a long list of 
possible policies and programmes that can be 
formulated and implemented by government 
in partnership with small-scale fi shers and the 
private sector institutions has been enumer-
ated above, it is in the actual application of 
these partnerships that we will fi nd out which 
ones will work for which communities.
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10 Communication

Patrick McConney and Carmel Haynes

Issues and Challenges

Communication is an essential aspect of 
 fi sheries management. It is especially chal-
lenging in small-scale fi sheries (SSF) due to 
their diversity and complexity (Berkes et al., 
2001). When there are many stakeholders, 
often with differences in formal education, 
knowledge bases, cultures, interests and 
ways of learning, it is easy to be misunder-
stood. Since we all communicate every day it 
is normal to think that communication is just 
plain common sense – but then we are sur-
prised when our communication is not effec-
tive. At the other extreme, some stakeholders 
may decide that no communication at all is 
preferable to diffi cult communication. This 
non-participatory stance may escalate con-
fl icts or erect additional barriers. Understand-
ing communication is important.

However, if we look at the typical fi sher-
ies authority’s capacity to communicate, we 
fi nd that few fi sheries offi cers are exposed to 
training in communication in their academic 
or professional careers. Well-intentioned fi sh-
eries managers may also fi nd themselves 
unable to communicate as they would like to 
due to restrictive information policies and 
controls in government agencies. Fisheries 
resource users and non-governmental organi-
zations (NGOs) in civil society may see com-
munication primarily as a tool of advocacy, 

and interest- or pressure-group tactics, but be 
equally ill-equipped. The private sector and 
donor agencies may view communication 
mainly as a marketing tool to sell their goods 
and services to customers and benefi ciaries 
by advertising and announcements, respec-
tively, but their messages may not reach 
intended audiences. What can we do to 
improve communication in various SSF situa-
tions so that each of these stakeholder groups 
and others can engage in meaningful 
exchanges to achieve shared aims? Tackling 
this requires understanding that communica-
tion is not only about what you share but 
how, when, where, why and with whom. 
A bit of insight and some tips can pave the 
way for improvement.

This chapter fi rst sets communication in 
context, describes what it is and the basics of 
how it can be made more effective. The next 
sections feature communication strategies, 
communication-based processes and specifi c 
media guidelines. The chapter draws upon a 
wide literature, particularly development 
communication (e.g. Ramírez and Quarry, 
2004), sprinkled with examples and experi-
ences from SSF.

Readers will not become communication 
experts upon perusing the chapter. They can, 
however, use the practical guidelines offered 
to improve their communications and develop 
their expertise from learning-by-doing 
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 accompanied by adequate monitoring and 
evaluation. Communication toolkits are 
 available (e.g. Gauthier, 2005; Hovland, 2005; 
OECS, 2007; ESRC, 2008) to further facilitate 
this process. As with many aspects of SSF, the 
aim is to experiment carefully and responsibly 
to learn and adapt in order to be able continu-
ously to make improvements to communica-
tion over time.

Fisheries Data, Information 
and Messages

A common saying is that ‘the information 
speaks for itself’. This is seldom true. Fisheries 
data (fi sh length and weight measurements, 
catch and effort records, trade statistics, con-
sumption fi gures, socio-economic and demo-
graphic profi ling numbers, etc.) need to be 
analysed and interpreted into useful informa-
tion (fi sheries model outputs, summary charts 
with text, layers in a geographic information 
system, technical report, etc.). But these out-
puts usually need to be further encapsulated 
in messages (given meaning or ‘speak’) in 
order to reach target audiences and have the 
intended effect (Fig. 10.1).

Although all of these steps involve some 
aspects of communication, the last, messag-
ing stage, is often overlooked. This stage 
needs careful attention in this so-called infor-
mation age if fi sheries communications are to 
cut through the increasing competing noise. 
This noise may depend in part upon the scale 
or level of the communication. Scale can be 
temporal, spatial, institutional or other, and 
level is a measurement on the scale such as 
daily or annual if temporal, settlement or 
country if spatial, individual or community if 

institutional, and so forth. Typically, noise 
increases as the level increases on any partic-
ular scale. Many factors contribute to this, 
such as greater numbers of stakeholders, 
more economic sectors, diversity of norms 
and values, etc. So, although care must be 
taken with all messages, those at higher levels 
require additional attention.

Understanding Messages

Defi nitions of communication abound, but 
the central theme is information exchange 
through some system of messaging. From the 
beach to the boardroom, within any group-
ing, one of the most highly prized skills that 
an individual can possess is the power to 
communicate effectively. Experience within 
and beyond fi sheries has shown that the abil-
ity to communicate effectively can make a 
profound difference when it comes to secur-
ing physical or human resources, gaining 
funding or rallying parties to reach decisions. 
Sometimes, providing information is the 
most powerful strategy available. Not only is 
information a tool for empowering people to 
help themselves, information sharing is also 
an important mechanism for encouraging 
accountability, transparency and participa-
tion in the decision-making process – and 
these are necessary ingredients for good 
fi sheries governance.

In order to understand effective commu-
nication, one must understand the communi-
cation process (GTZ, 2006). This is not a very 
diffi cult task, as each of us engages in forms 
of verbal or non-verbal communication every 
day. We all carry out the six stages of the com-
munication process in any conversation, 

Data

• Raw material
• Measurements
• ‘Says’ little

Information

• Analysed and
  interpreted
• ‘Says’ more

Message

• Well packaged
  and targeted
• ‘Says’ how to
  treat/use the
  information

Fig. 10.1. The messaging sequence.
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when a captain instructs a crew member to 
carry out a task, or when you try to infl u-
ence a top policy maker to take a fi sheries 
planning decision.

Stages of communication

Communication is a process carried out over 
six stages in which both parties (the Sender and 
the Receiver) engage in dialogue (Fig. 10.2) 
using the following continuous process:

 ! A Sender decides to initiate a message 
with a specifi c set of intended meanings.

 ! The Sender then encodes the intended 
meanings by selecting specifi c words, 
gestures or images, which the Receiver is 
expected to understand.

 ! The message is then transmitted in visu-
al, spoken and/or written form across 
the gap between Sender and Receiver.

 ! The Receiver perceives the incoming 
message as a specifi c pattern of symbols.

 ! The Receiver then decodes the message 
through his or her own interpretation of 
the symbols.

 ! The Receiver is then infl uenced in some 
way (whether aware of this infl uence 
or not).

It is mainly the fi nal stage of the communi-
cation process – the ability to infl uence the 
Receiver of the message in the way intended – 
that is the hallmark of effective communica-
tion. When the Sender has prompted the 
desired response from the Receiver – aroused 
an emotion, triggered action or simply taught 
him or her new facts – then the communication 

has been effective. Although communication 
can be an individual process, fi sheries organi-
zations may be the Senders. Organizational 
perspectives and processes have then to be 
taken into account.

Barriers to effective communication

If the Receiver does not interpret the words, 
gestures or images in the way in which the 
Sender intended, then the message is 
 distorted or lost and the intended response 
cannot be achieved. The factors that can cre-
ate barriers to communication include the 
 following and many more:

 ! lack of shared cultural meanings for the 
same words (e.g. use of fi shing terms);

 ! unfamiliarity with the language (e.g. 
offi cial language versus creole or 
 dialect);

 ! a physical condition that interferes with 
the transmission and reception of the 
information (e.g. either person might have 
diffi culty hearing, seeing or speaking);

 ! memory failure or lack of recall (e.g. 
 forgetting a major fi shing event;

 ! faulty perception or interpretation (e.g. in 
understanding fi sheries science statistics);

 ! background noise or other distractions 
(e.g. when holding a meeting in a public 
fi sh market); or

 ! poor lighting and other environmental 
faults (e.g. posters mounted in dimly lit 
areas).

The Sender and Receiver of the message 
can do two things in order to remove or reduce 

Sender

Encoded
message

Response/Feedback

Perception Receiver

Decoded
message

Fig. 10.2. The communication process.
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barriers, and so increase the accuracy of the 
message and effectiveness of communication:

 ! The Receiver can provide feedback – 
 essentially reverse communication that 
indicates whether the message is getting 
through in the way intended.

 ! The Sender can engage in sensitive role-
taking – in other words, the Sender tries 
to take the point of view of the Receiver 
in constructing and transmitting the 
message.

When Senders and Receivers are in a 
 collaborative relationship to address shared 
interests or achieve common goals, they both 
use mechanisms to increase communication 
effectiveness.

Communication fl ows

Good communication is key to fi shery organi-
zations because their success is based on 
 benefi cial relationships among people.  People 
cannot interact with each other without 
 communication. In its absence, transactions 
in any fi sheries organization would grind to a 
halt. Four main types of communication fl ow 
occur in fi sheries authorities, private fi rms 
and NGOs:

1. Downward, or enabling, communication 
that moves instructions and other directive 

 information down or through the organization 
structure.
2. Upward, or compliance, communication 
that provides feedback to the people who 
originate the downward communication.
3. Lateral, or coordinating, communication 
that moves between members of the organi-
zation at the same levels.
4. The grapevine, often a social network, 
that fi lls in gaps in offi cial communication 
and provides answers to unaddressed 
 questions.

The importance of communication down-
ward (instructions) and upward (reporting) is 
easily understood. However, we may overlook 
the signifi cance to members of any organi-
zation of being able to  communicate laterally 
and formally (and through the informal 
‘grapevine’) to be able to carry out their 
instructions, often by conferring with col-
leagues. This makes use of the social networks 
that exist within all organizations or groups, 
regardless of size, and whose lines of commu-
nication may be very different from what 
organizational charts show (Fig. 10.3).

Figure 10.3 shows that, compared with 
formal channels, one middle-level worker is 
especially well connected in the informal 
network structure and may be an effective 
communicator and leader. It also shows that 
the lower-level workers are much better 
linked, and perhaps self-organized, than top 
management. The notion and use of social 

(a) Formal organizational structure (b) Informal social network structure

Fig. 10.3. Formal and informal communication in organizations: (a) formal organizational structure; and 
(b) informal social network structure.
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networks can be especially useful in small, 
closely knit organizations or communities 
(place-based, of practice or interest, etc.). 
Key ‘brokers’ can help communications 
between stakeholder organizations and 
informal groups. Targeting these key com-
municators can be quite effective. If there is 
confl ict between parties, then the use of bro-
kers becomes even more important. In the 
coordination of government agencies, and 
among some non-governmental bodies 
and in the private sector, hierarchy (and 
consequently power) adds yet another 
dimension.

Fisheries organizations cope with very 
dynamic and uncertain circumstances that 
often require swift action. They may some-
times get things done faster by informal 
means, ignoring formal communication 
fl ows. If you by-pass the proper information 
channels within your organization too often 
this can undermine authority and arouse sus-
picion. It can also reduce transparency if there 
are no formal records of decisions, and this 
damages institutional memory (the ability of 
groups and institutions to maintain collective 
means of recall, often through well-maintained 
written records useful for learning). Real or 
imagined fi nancial problems in fi sherfolk 
groups are classic examples. The lesson here is 
to ensure that intra- and inter-organizational 
communication is effective in all direc-
tions, but not to try to stifl e informal commu-
nication that gets things done. Organizational 
and network assessments can be useful tools 
for investigating and designing communica-
tion webs and knowledge networks (Lusthaus 
et al., 2002; Creech and Ramji, 2004).

Communication Strategies

Your fi sheries organization’s communication 
strategy should be a holistic approach to 
planning how it is going to engage the people 
and agencies that matter most to its success. 
Your strategy is a combination of: (i) creating 
the message you want to get across; with (ii) 
the most appropriate medium (or product) for 
moving that message; and (iii) the channel (or 
pathway) to deliver it. A good communication 

strategy will ensure that you are communi-
cating effectively and increasing your chances 
of creating a successful fi sheries communica-
tions campaign (a set of coordinated commu-
nication initiatives) (Norrish et al., 2001; 
Government Communications Unit, 2004; 
Media Trust, undated). Bear in mind these 
following eight steps for planning a commu-
nications campaign:

 ! Identify the issue that is the subject of the 
campaign.

 ! Know the audience to whom you will 
communicate the information.

 ! Set objectives or list the aims of the 
campaign.

 ! Create a communication strategy or det-
ermine the methods you will use to 
communicate.

 ! Design the messages to suit the media 
to be used and the audience to be 
reached.

 ! Make a plan to manage the campaign so 
that at all times you will know exactly 
what is being done and by whom, what 
is next and who is responsible.

 ! Develop methods to evaluate the effec-
tiveness of the campaign or answer the 
question: has the communication plan 
worked?

 ! Consider and plan how to sustain the 
campaign until it has achieved all of its 
agreed aims.

The following eight key points when 
formulating and implemen ting a fi sheries 
communication strategy and plan are:

 ! Before starting, fi nd out what those out-
side of your organization, especially the 
potential target audiences (e.g. fi shers, 
donor agencies, policy makers), think 
about your organization. This will help 
you to decide upon priority areas for the 
communication strategy.

 ! Start by thinking about how your organi-
zation is communicating now. Are you 
saying what you want to say, to the peo-
ple you want to say it to, with the desired 
impact?

 ! Be clear about the target audiences and 
user groups you wish to reach. Prioritize 
them according to importance and 



Communication 183

 infl uence relative to the communication 
objectives. Do not just think about the 
‘usual suspects’ (e.g. fi shers). Consider 
the entire market for your messages.

 ! Think about what communications your 
target audiences prefer (e.g. audio-visual 
rather than text) and plan to use the right 
ones for maximum impact. Market 
 research can guide choices.

 ! Keep it manageable. Do not underesti-
mate the time involved in communica-
tion. Include key deadlines, milestones 
and review points to guide your progress 
and keep on track.

 ! Ensure value for money by targeting 
communication effectively: prioritizing 
the audiences and channels and focusing 
on high-impact/low-cost activities.

 ! Keep the communication strategic plan 
simple. It will be easier to evaluate and 
update a simple plan quickly and appr-
opriately as various aspects change 
over time.

 ! Develop a communication action plan to 
go along with your strategic plan to 
 explain:

 what you’re going to do;
 when you’re going to do it;
 who is going to do it; and
 how much it will cost.

In addition, Creech (2006) poses ten 
questions that researchers should ask when 
planning communications, especially when 
they wish their research project to infl uence 
policy. She asks:

1. What do you anticipate may be the 
mid- to long-term outcome(s) of the project?
2. Who are the individuals you most want 
to engage with or infl uence the project?
3. Are you working with one or more 
partners (other organizations) on the project?
4. How do you want to work together to 
achieve the outcome?
5. What internal communications support 
tools will you need to work with your 
partner(s)?
6. What are all of the possible products/
services that could be delivered throughout 
the project cycle?

7. What are the principal information-
gathering points and media contact points 
for the target group?
8. What are the key messages from this 
project that you want to communicate to your 
target audience?
9. How do you want to promote and 
 distribute the fi nal deliverables to the target 
group?
10. How do you intend to inform broader 
audiences of the work?

Stakeholders and Audiences

Clearly identify audiences or key stakehold-
ers with whom you need to communicate to 
achieve your aims and objectives. Make sure 
you dedicate the resources necessary to reach 
all of them. Remember, the best audiences to 
target in order to achieve an objective may 
not always be the most obvious ones, and tar-
geting audiences such as the media may not 
always help achieve your objectives. It is 
likely that only a small group of people can 
actually change things to achieve the effect 
that you desire. These people who can actu-
ally make the changes that you want are your 
primary audience. A primary audience can be 
considered as the group of persons you must 
reach if you want to solve 80% of your prob-
lem. For example, it may be better to target 20 
boat owners than their 60 fi shers if the com-
munication is to improve safety equipment 
aboard vessels.

However, this is not to say that you do 
not need to engage with your secondary audi-
ence as well, especially if that audience can 
infl uence your primary targets to help make 
the change in attitude or behaviour that you 
want. The secondary audience essentially 
facilitates your targeting. Therefore, also 
communicating with fi shers may encourage 
boat owners to invest in safety equipment.

In devising a communication strategy it 
is critical to identify the primary and second-
ary target audiences early. This will help 
decide who to collaborate with to achieve the 
goals, who to involve in your planning pro-
cess, who to defend your organization and its 
messages against, and whose activities to 
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monitor to see what impact they could have 
or do have on your organization.

The critical process described above is a 
stakeholder analysis (Pido et al., 1996; Renard, 
2004). A stakeholder is any person, group of 
people or institution that has something to 
gain or lose through the process and outcomes 
of implementing your communication strat-
egy. Your level of success is higher if you can 
win the support of your stakeholders. A stake-
holder analysis equips you with information 
needed to determine who the parties are that 
have to be won over, or otherwise addressed, 
and cannot be ignored. Once you identify the 
stakeholders and the communication strategy 
that is appropriate to each stakeholder, then 
you can move from reacting to issues and 
instead put communication tools to use ahead 
of time to answer questions or head off crises 
before they occur. In fi sheries situations it usu-
ally pays to be proactive, especially if capacity 
for confl ict management is low.

For example, the challenge of establish-
ing a Marine Protected Area (MPA) can be 

made easier by fi rst identifying the different 
interest groups who have a stake in the area – 
be it the fi shers, their families, the tourists 
who visit the area or the developer who 
wants to build a new hotel on the coast. All of 
these groups (see Fig. 10.4) have a stake in the 
MPA but all do not necessarily share the same 
level of interest. It is important to know which 
of these groups will help you achieve your 
objectives, which ones you have to sway to 
your cause and which ones will stand in your 
way and for whom you need to develop early 
counter-arguments to their negative stance.

Stakeholder analysis allows you to iden-
tify early the kind of positive or negative 
infl uence the stakeholders will have on the 
outcome of your project. This can be achieved 
by employing a stakeholder matrix to plot 
those stakeholders who are in positions of 
relative importance and whose strong infl u-
ence is critical to the project’s success. For 
example, a small project such as improving 
the sanitary conditions within a fi sh market 
would involve several actors within and 
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Fig. 10.4. Communication target audiences in the balance.
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 outside of government, such as the market 
authorities, public health inspectors, the sani-
tary service authority, a supplier of garbage 
receptacles and the market users – vendors, 
fi shers and the general public. These groups 
are stakeholders who need to be involved 
and drawn in at various stages of the project, 
and therefore communication with each of 
these stakeholders is very necessary.

The stakeholder matrix should have four 
headings: (i) Allies (those with whom you 
collaborate closely); (ii) Opposers (those 
against whom you have to defend the inter-
ests and objectives of the project); (iii) Inter-
ested Parties (those with whom you do not 
collaborate closely but that you must keep 
informed); and (iv) Indirect Associates (those 
whose activities you must monitor in order to 
measure what impact their activities could 
have on the success or failure of your project).

This classifi cation of stakeholders can 
further be refi ned by creating a grid on which 
the interest and power of each stakeholder in 
relation to the success of the project can be 
graded. ‘Interest’ measures to what degree 
they are likely to affect or be affected by your 
goal, and what degree of interest or concern 
they have in or about it. ‘Power’ is the infl u-
ence they have over the project, and to what 
degree they can help achieve, or block, the 
desired change (Table 10.1).

Once you understand who has the most, 
or least, infl uence and power in relation to 
your project or activity, you can then deter-
mine the level of information that should be 
passed on to them in order to keep them 
involved or to prevent any negative feedback. 
Once you determine who the most powerful 
stakeholders are, then you can consult their 
opinions in shaping the project, which guar-
antees their support and input, thus improv-
ing the quality of the project. Their support 

also leads to more resources, which would 
assist the project’s success. Stakeholder input 
allows you to anticipate the general reaction 
to the project and develop communication to 
reduce obstacles to the successful implemen-
tation of the project.

Delivering Messages

Delivering the right message to your fi sheries 
audiences is not simply a case of restating 
your goals. Your message needs to make a 
case that will be compelling to your target 
audience; it should be designed towards your 
target audience – not based on your own 
knowledge and beliefs. The knowledge sys-
tems, cultures, beliefs and means of sharing 
information will vary considerably as you go 
from fi sher to buyer to fi sheries manager or 
scientist to donor.

The best messages are short and simple. 
Strategic targeting and consistency are key to 
your organization’s messages. Create a com-
prehensive case covering all the key mes-
sages, and emphasize the different elements 
of the case for different audiences. To maxi-
mize impact you should summarize the case 
in three key points which can be constantly 
repeated. Create a message that your audience 
will understand and that is:

 ! simple and clear;
 ! up to date with facts;
 ! attention grabbing; and
 ! reveals information that is little known 

or poorly understood.

Make sure your message is being deliv-
ered by a source that the audience fi nds cred-
ible. Deliver a consistent message to an 
audience through a variety of channels over 

Table 10.1. Stakeholder matrix.

Allies Opposers Interested Parties Indirect Associates

Stakeholder group Stakeholder group Stakeholder group Stakeholder group

Level of 
interest

Level of 
power

Level of 
interest

Level of 
power

Level of 
interest

Level of 
power

Level of 
interest

Level of 
power
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an extended period of time. Keep saying it over 
and over! Learn from how effective civil society 
organizations communicate to engage and 
infl uence policy through carefully crafted cam-
paigns, rigorous context assessment, critical-
stage policy interventions, relevant evidence 
and use of networks (Court et al., 2006).

Communication products and pathways

In order to deliver your messages effectively 
you need to determine the best product or 
container for the message, and the best path-
way or channel for delivering the product. 
Identify the tools and activities that are most 
appropriate to communicating the key mes-
sages within the time and human and fi nan-
cial resources available (Creech, 2006). For 
example, Caribbean fi sherfolk prefer having 
fi sheries offi cers in the fi eld for one-on-one 
exchanges as their culturally preferred mode 
of communication (McConney et al., 2003), 
but this can be costly (in terms of time and 
human resources if not direct fi nances). 
Choosing the right pathway (Table 10.2) is 
determined by:

 ! What are the costs associated with deli-
very of the product?

 ! Do the target groups have access to the 
chosen medium (e.g. do they have tele-
visions)?

 ! Is the medium simple to use (e.g. is your 
target group Internet-savvy)?

 ! Is the medium credible (e.g. is it a tabloid-
style newspaper known for embellishing 
the truth)?

 ! Does it encourage participation (i.e. does 
it encourage user interaction or feed-
back)?

 ! Does it allow for long-term dissemina-
tion (i.e. is the pathway sustainable)?

 ! Is it consistent with your objectives (i.e. 
does the pathway allow you to meet 
your goal)?

Table 10.2 does not address the many 
small-group and interpersonal communication 
pathways, such as face-to-face and workshop 
settings, that may reach fewer audience mem-
bers but be very powerful for delivery in inter-
active settings. Most fi sheries stakeholders 

are familiar with these, and a large number of 
resources are available via the Internet for both 
planning and execution.

Monitoring outputs and outcomes

After implementing your communication 
strategy, you need ways of answering the 
following questions:

 ! Did we obtain the stakeholder support 
needed to create the change we wanted?

 ! Did we succeed in creating a positive 
change that helped to achieve our goal?

 ! Is the change that was created sustain-
able over the period required for change?

Sometimes you can use simple methods 
for evaluating whether a communication strat-
egy is working. For example, as an output mea-
sure, count and compare the number of people 
who attended your meetings before and after 
you implemented your strategy to indicate 
whether messages to persuade people to come 
out to meetings were successful. To measure 
outcomes, you can visit local fi shing communi-
ties and see whether techniques on which you 
communicated are actually being used.

Policy infl uence is a particularly diffi cult, 
but important, area in which to measure the 
outcomes of communication. For example, you 
may wish to see what impact a research fi nding 
has had upon fi sheries management policy in 
order to confi rm uptake of the message.

Communication-based Processes

Several participatory processes and approa-
ches used in fi sheries management, planning 
and policy are based upon communication. 
Some of these processes are explained in this 
section.

Confl ict management and negotiation

Confl icts are not necessarily negative. They 
may cause more equitable power relation-
ships to emerge, correct bad practices or 
improve policy. The issue is how to manage 
confl icts in order to reach solutions (at least 
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Table 10.2. The pros and cons of some communication pathways for large audiences.

Pathway Pros – favour pathway Cons – do not favour pathway

Newspapers Relatively inexpensive; graphics and 
tables feasible; longer shelf life than 
other mass media; can contain more 
information than other mass media

Limited readership; no guarantee that your 
message will be placed unless you pay; 
little control over where your message will 
be placed in the newspaper

Television Reaches viewers when they are most 
attentive; can convey message with 
images, sound and motion; allows for 
greater creativity in delivering your 
message

Can be most expensive mass medium; 
not as easy or cheap to update or adapt 
messages as with other media; because 
audience is compartmentalized you might 
not reach all targets within the same time 
slot

Leafl ets and 
pamphlets

Easy to print, easy to hand out; can be 
passed from one person to another 
easily; generally cost-effective

Easily disposable; might not be read if dis-
tributed with other informational material; 
needs literate audiences

Newsletters Easy to start (desktop publishing); easy 
to deliver electronically and store for 
reference; creates regular contact with 
your stakeholder base

Content can be diffi cult to create on a 
regular basis; locked into a schedule for 
delivering information; more limited space 
than a newspaper for your articles

Radio Most popular medium, especially in rural 
areas; can grab attention using a catchy 
jingle; cheaper to produce than other 
broadcast media messages; can be 
repeated more often over a time period; 
call-in allows dialogue

Little opportunity for retention by  audience
once the message is delivered; most 
popular slots can become full quickly; 
can be diffi cult to reach some audience 
members who do not normally listen to 
the radio

E-mail Use anywhere once connected to the 
Internet; can send from a computer or 
any e-mail-enabled device; fast and 
cheap relative to other forms of direct 
contact; messages are easily stored, 
retrieved and can be mass-circulated

It can be diffi cult to convey emotions 
accurately; can be impersonal; not always 
a secure method of communication; can 
fi nd its way into other hands than the 
intended recipient; requires technology 

E-mail lists Allows those focused on a particular area 
of interest to communicate with others 
of like mind; reaches a large number 
of people; creates a vast pool of people 
with varying depths of experience and 
knowledge

Lots of redundant messages; recipients 
bombarded with messages on topics in 
which they have no interest; recipients’ 
mailboxes can become cluttered with 
e-mail; response time can be slow; only 
those who sign up can respond

Websites Can be interactive, entertaining; may 
host a variety of supporting media; can 
take advantage of links; popular among 
many audiences

Web hosting can be costly; requires 
specialized knowledge to create and 
update; updating can be time-consuming; 
active engagement necessary; needs 
technology

Internet chat 
rooms

In-depth discussion or debate can take 
place in real time between a group of 
people; can be a good pathway for 
bringing together like-minded people; 
means of refi ning and improving 
communication skills

Meetings need to be scheduled for specifi c 
times, not always convenient; many people 
might not be familiar with how Internet chat 
rooms work; diffi cult to verify the identity or 
authority of the person to whom you are 
speaking; can be time-consuming

Wiki technology 
(such as 
Wikipedia)

Allows for voluntary collaboration in 
creating online information; people with 
new knowledge on a subject can update 
or edit other people’s entries to increase 
timeliness and accuracy

Edits can be made freely and without 
restriction; multiple authors can create 
confl icting goals with the information; Wiki 
entries can be vulnerable to 
corruption and destruction; fairly 
sophisticated audiences required

(Continued )
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temporarily) in the most appropriate and least 
disruptive or harmful manner (Krishnarayan, 
2005). The goal of confl ict management and 
negotiation is not to avoid confl ict, but to 
employ communication skills that can help 
people to express their differences and solve 
their problems for win-win, or mutually ben-
efi cial, outcomes. Confl ict management is 
facilitated negotiation.

Not all disputes are candidates for  confl ict 
management. Confl icts cannot be managed 
well, or a negotiated solution achieved, with-
out adequate information exchange. Correct 
identifi cation of the nature and source of the 
confl ict requires communication amongst the 
parties involved to get past symptoms until 
root causes are known. There are several stages 
in confl ict  management:

1. Initiation: a stakeholder or outsider 
 invites help to manage the confl ict.
2. Preparation: confl ict analysis, informa-
tion sharing, rules, participant selection.
3. Negotiation: articulating interests, 
 creating win-win options, packaging 
 preferred options.
4. Agreement: concluding jointly on best 
option package, recording fi nal  decisions.
5. Implementation: publicizing outcomes, 
signed agreement (optional),  monitoring.

One of the most diffi cult activities, but 
sometimes also a liberating one, is fact- 
fi nding and information sharing. Seeing the 
dispute from the other side is vitally 

 important. However, in highly technical situ-
ations there may be serious disparities in the 
capacities of stakeholder groups to interpret 
and use the information provided. In such 
situations it may be necessary, as part of the 
process, to identify means of communication 
that suit diverse audiences. Jointly examining 
visual information, such as that from geo-
graphic information systems (GIS), may assist 
in the occurrence of information exchange from 
different perspectives more than numerical or 
other analyses.

Facilitation

Facilitation is a process that helps meetings or 
decision-making processes run smoothly and 
reach desirable ends. A trained facilitator 
communicates in order to work with diverse 
groups of stakeholders and under sometimes 
diffi cult circumstances, such as when there is 
confl ict as described above (Rees, 1998). Com-
municating is the lifeblood of facilitation. 
A facilitator achieves the following:

 ! distinguishes process from content;
 ! manages the client relationship;
 ! prepares thoroughly for planning;
 ! uses time and space intentionally;
 ! evokes participation and creativity;
 ! maintains objectivity at all times;
 ! reads underlying group dynamics;
 ! releases blocks to the process;

Table 10.2. Continued

Pathway Pros – favour pathway Cons – do not favour pathway

Blogs Keep websites fresh with new content; 
easy to post new content; build a 
tight-knit community of interest among 
those who respond to a particular 
thread

Maintenance and moderating can be 
time-consuming; constant editorial 
oversight needed; require active 
participation for best results; 
technology required

Theatre and 
the arts 

May be culturally most appropriate in 
some places; novelty can attract large 
audiences; may appeal more to children 
and young people 

May seem culturally inappropriate; actors 
and production process can be 
expensive and time-consuming; may 
need facilities; time- and place-based 
unless broadcast

Corporate 
communications 

Access to a specifi c customer base; not 
discarded as quickly as other print 
media; creates a brand identity for your 
organization

Can be expensive; requires planning well 
in advance; can become dated if your 
area is very dynamic; may be perceived 
as too self-promotional or biased
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 ! adapts to the changing situation;
 ! shares responsibility for process;
 ! demonstrates professionalism;
 ! shows confi dence and authenticity;
 ! maintains personal integrity; and
 ! learns from each facilitation experience.

In addition to a sound process of communi-
cation, good facilitated outputs and outcomes 
are usually based on good information. 
Informed stakeholders can provide valuable 
inputs, ranging from local or traditional 
 ecological knowledge to technical and scientifi c 
knowledge. However, communicating across 
knowledge systems can be a diffi cult and daunt-
ing task for stakeholders (Berkes et al., 2001).

Leadership

Good leadership, especially among fi sherfolk 
groups, has a lot to do with communication. 
Boat captains are leaders of fi shing enterprises, 
and many are exceptionally knowledgeable 
about their working environment, communi-
cating effectively to their crew members. The 
crews follow instructions from captains at sea, 
but these same captains may be out of their 
depth when ashore communicating with the 
fi sheries authority or fi shing cooperative 
members. Different skills of communication 
are required in different settings, and leaders 
may not be equally profi cient in all.

Almerigi (2000) lists some of the most 
important characteristics and personal quali-
ties that Caribbean fi shers look for in their 
organizational leaders, and many of these are 
communication-based:

 ! embraces, and is committed to pursuing, 
the group’s goals;

 ! identifi es the needs, and respects the 
values, of members;

 ! knows the problems and aspirations of 
the membership;

 ! values consensus decision-making and 
every contribution;

 ! treats the members fairly, transparently 
and equitably;

 ! encourages fl exibility, creativity, tolerance 
and self-discipline; and

 ! learns from mistakes and motivates 
 others to excellence.

Policy and planning

Policy development and fi sheries planning, 
when approached correctly, are usually par-
ticipatory to some extent (Berkes et al., 2001). 
The extent of participation, coupled with the 
number and nature of participants, can be 
the determinants of communication require-
ments. Learning by doing collaborative 
activities successfully builds capacity, trust, 
respect and legitimacy of both content (the 
plan) and process (the planning). The nature 
of the participation needs to be decided 
early on, since bottom-up is not always fea-
sible or affordable, although it is usually 
desirable. If stakeholders are not well 
informed, or do not have the capacity or 
time, it is not appropriate to start at the bot-
tom (McConney et al., 2003). This usually 
means that resource users will communicate 
their input after there is a fi rst draft, or at 
least an outline of policy or plan content, 
communicated to them along with criteria 
for organizing their contributions. For exam-
ple, an MPA or fi sheries measure may have 
scientifi cally determined aspects, but leave 
implementation features partly up to the 
stakeholders’ preferences.

In these cases the science will need to 
be communicated to lay persons and politi-
cal choices be communicated to scientists or 
managers. However, the process must gen-
uinely consider and use the input of stake-
holders in order to be credible. Since 
fi sheries policies and plans often have to be 
endorsed at a political or legal level in prep-
aration for implementation, other audi-
ences are also involved. Prior to 
implementation the plan should be widely 
publicized and disseminated for it to be 
actively adopted. Even though stakehold-
ers should have bought into the plan, it 
may be ignored unless it is well known and 
becomes standard operating procedure 
(McConney et al., 2003). This type of promo-
tional communication helps to institution-
alize fi sheries policies and plans. A specifi c 
sequence of stages is followed in order to 
progress logically, but within the overall 
sequence there may be feedback loops of com-
munication that allow plans to be evaluated 
and revised.
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Good governance

In the Caribbean, coastal resource co-manage-
ment partners reported the need for consider-
able improvement in communication, 
cooperation and coordination (McConney 
et al., 2003). These terms are closely related, but 
communication is the basis for the other two. 
Cooperation follows communication if the 
parties decide to work with each other, but this 
does not necessarily result in coordination, 
unless there is closer communication. Coordi-
nation requires communication and leader-
ship for synchronization of activities. All three 
concepts contribute to good governance.

Transparency and accountability are two 
of the more communication-oriented princi-
ples of good governance. Transparency, par-
ticularly in government agencies, tends to 
have follow-on effects that facilitate positive 
developments in fi sheries governance. These 
include fostering more trust in access to infor-
mation, and this is often reciprocated via 
information fl ows from fi sherfolk.

Managers and others need to be aware of 
the functional details of communication. 
There must be adequate attention paid to 
issues of language and literacy. Dialects are 
spoken in most countries, and it is often 
assumed that resource-users such as fi shers 
are less literate than average citizens. Factors 
such as these determine the most appropriate 
products and media. In co-management it is 
especially important to ensure that stake-
holders can receive information, and also 
present it, in the manner that is most suitable 
for them to share equitably. This refl ects 
respect in governance.

Mass Media Communication

Mass media communication deserves special 
attention as a process for distributing mes-
sages widely, rapidly and continuously to 
large, diverse audiences in an attempt to 
infl uence them (DeFleur and Dennis, 1996). 
While not having the benefi t of immediate 
feedback associated with face-to-face com-
munication, it has the alternative benefi t of 
reaching a wider audience than those directly 

involved in your fi sheries activity or project. 
Considering the typical suite of stakeholders 
and others that you have to reach in most 
fi sheries situations (Fig. 10.5), mass media 
communication has benefi ts.

Generally, when people think of media 
for mass communication, they identify the 
traditionally popular media of print, radio 
and television. However, these examples are 
only the conventional ‘news media’. There 
are a variety of other tools that can be used to 
get your messages across, and the category of 
mass media is continuously growing thanks 
to advances in information and communica-
tion technology (ICT) (recall Table 10.2). 
Detailed practical guidelines are given below 
for a few types of media and processes often 
employed by fi sheries stakeholders.

Press releases

The best way to ensure accurate and consis-
tent coverage of your fi sheries-related activi-
ties is to be helpful to the media. One way of 
helping the media help you is to accompany 
all announcements with press releases. 
A press release is a short summary of a piece 
of news. Use it to publicize the key elements 
of your story to journalists. Its most impor-
tant feature is that it needs to be topical – it 
should make clear what is new. You can also 
use press releases as part of a marketing strat-
egy to publicize a forthcoming fi sheries-
related event. The structure of a basic press 
release (Martineau, 2008) is as follows.

Title

Needs to be brief, contain major keywords 
and say exactly what the story is about.

The fi ve Ws

The opening paragraph should answer the 
following questions (try for no more than 
30 words):

 ! Who (is involved)?
 ! Where (is the activity)?
 ! Why (is it new)?
 ! What (is new about it)?
 ! When (does it happen)?
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Body of the release

The main body contains further information 
about your story and sets it in a familiar con-
text. Stick to key points that support your 
message, and do not get too technical (as 
fi sheries scientists often do).

Quotes

Include a brief quote from someone directly 
involved with the story. It should sound 
like something someone would normally 
say, not what he or she might have specially 
prepared.

Contacts

It is crucial to provide regular and after-
hours (international) telephone and e-mail 
information for the press offi ce and other 
individuals involved with the story (with 
their agreement).

Content

Here are some points to remember in creat-
ing an effective press release on a fi sheries 
topic:

 ! Write in the active voice (‘The association 
has decided’, not: ‘It has been decided’).

 ! Use everyday language and avoid (or 
 explain) all jargon, technical terms and 
acronyms or diffi cult words.

 ! Put the most interesting things at the 
start in order to ‘hook’ the reader.

 ! Determine (from your strategy) what 
is the main news angle you wish to 
communicate.

 ! Connect your information to something 
topical, something that has been in the 
news.

 ! Check deadlines for local publications/
television/radio bulletins to ensure the 
media release is received in time to be 
published before the event.

Fishing
industry

Fisheries
organization

Other
coastal
users

Other
economic
sectors

Research
institute

Policy
makers

Donor
agencies

Enforcement
agencies

Fig. 10.5. Typical target audiences.
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 ! Use a fi rst paragraph of no more than 30 
words telling briefl y who, what, where, 
when and why about the event, issue or 
project.

 ! Use short sentences; each sentence 
should be a separate paragraph; keep it 
simple.

 ! Make numbers (statistics and measure-
ments) more meaningful by making 
comparisons or breaking them down 
into familiar units.

 ! If using quotes in the body of the rele-
ase, quote credible spokespeople and 
identify them by their position in the 
organization.

 ! Keep information clear and unambiguous.
 ! Keep releases short, no longer than one 

page. If the media want more informa-
tion, they will contact you.

 ! Include in the media release the date the 
release was written, and a contact name 
and phone number for someone who is 
easily available during offi ce hours. Put 
information on your website and include 
the link in any press release.

 ! If later offering interviews, make it clear 
whether this is an exclusive for one me-
dia outlet.

Distributing a press release also requires 
special attention. Deciding on whom you are 
targeting will help you decide on how you 
want to send out your release. Journalists 
often receive far more press releases than they 
have space or time to cover, so sending out 
your release intelligently is as important as 
writing it in the fi rst place.

Before you send it out

Always make sure all parties mentioned in the 
press release agree to it (especially for quotes 
and contact details). Inform any interested 
parties, people or organizations about your 
release before you send it out to journalists.

To whom should I send it?

Identify a named journalist (on a relevant 
news desk – science/news/local/national), 
and send your release straight to them. Your 
choice of journalist should be informed by the 
message you want to get across.

When should I send it?

Depends on the source of the story, and also 
which journalists you want to cover it. Think 
about embargoes (you will need to keep to 
deadlines of any associated journal). Some 
days of the week (for example, towards the 
beginning) are better than others (for exam-
ple, when competing stories come out). Avoid 
competing against signifi cant national or 
international events unless your story has rel-
evance to them.

How should I send it?

Obvious channels of communication include 
post, fax, e-mail and websites. Make sure all 
letters and faxes are clearly addressed to a 
named journalist; possibly follow up with a 
phone call (mornings better). Put a brief title 
in the e-mail subject line that summarizes the 
story; include the release in the body of the 
message, not as an attachment. Putting your 
release on your own website is a good refer-
ence point (you will need to tell journalists it 
is there) and enables links to relevant sources 
of further information and pictures. You can 
also post on other web-based news services 
regularly visited by journalists. When distrib-
uting pictures, always include a caption and 
photo credit; put it on a website and include a 
direct link to the page in an e-mail. Make sure 
any hard copies are of good quality. After the 
press release is sent:

 ! Ensure that you (or an informed col-
league) are available for interview, or to 
provide further background information 
and explanation once your release reaches 
a journalist.

 ! Familiarize yourself with how journal-
ists work and what information they will 
need; be prepared for any question or 
approach.

 ! Provide prompt and informative answ-
ers; equip yourself with basic facts and 
fi gures.

 ! Be aware that journalists from abroad 
may approach you outside of normal 
hours.

 ! Leave reliable contact details with your 
colleagues.
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 ! Sort out organizational logistics and per-
mission for photographic, sound record-
ing or fi lming opportunities in advance.

 ! Evaluate your experience: note down 
questions you fi nd hard to answer.

 ! Keep a record of the press coverage you 
generate, and inform colleagues, press 
offi ces, bosses, fund-providers, etc. of 
what you have achieved.

 ! If you do not like the coverage you rec eive, 
think about how you could have presented 
your work in a different way to communi-
cate the message you wanted to get across.

 ! Note the names and contacts of journal-
ists you enjoyed working with, and 
keep in touch.

 ! Make an archive of your news releases 
available on your website.

Broadcast media

Outlined below are tips on creating the best 
image when dealing with the broadcast 
media, especially when handling diffi cult 
questions posed by them.

 ! Be prepared before being interviewed. 
Rese arch your topic in detail and be com-
fortable with it. Jot notes before the inter-
view and refer to them when the need 
arises.

 ! If put on the spot, avoid saying ‘No com-
ment’. This raises suspicion and may cast 
you in a negative light. Rather, say, ‘I am 
unable to shed any light on the matter at 
this time; however, we will issue a state-
ment on the matter shortly’ … or some-
thing to that effect.

 ! Avoid getting into arguments, hostile 
discussion or confrontation with media 
workers.

 ! Remember, the media should be an ally, 
never an adversary, in a communication 
strategy.

Speaking in public

Everyone who has ever faced a journalist for 
an interview, given a presentation or hosted a 

press conference wishes to get rid of their 
nervousness and project an aura of confi -
dence and authority. Here are two guides for 
assisting you in having a fl awless public 
speaking moment.
When speaking at press conferences:

 ! Always, always, be thoroughly prepared 
to speak on your topic. Avoid speaking at 
a press conference on a topic with which 
you are uncomfortable.

 ! If you have to make an impromptu 
comment or statement, keep it brief and 
promise to expand on it later. Avoid 
nervous chit-chat or rambling.

 ! If you are leading a press conference, pre-
pare an agenda and ensure that every 
member of the team and the media person-
nel receive a copy. Sticking to the agenda 
will ensure that the press conference goes 
smoothly, with your desired outcome.

 ! Always insist that the question-and-
answer segment be held at the end of the 
session. This keeps order and helps 
maintain control of the session.

When making a presentation:

 ! Ensure that you devote adequate time 
for research and knowledge gathering.

 ! Use props, graphs, fl ip-charts and/or a 
slide show to enhance your presentation.

 ! Actively engage your audience either 
during or after your presentation. This 
ensures that they get the most out of 
your presentation.

 ! K.I.S.S. (Keep It Simple, Stupid!) is an in-
dustry standard acronym to remind you 
never to forget your audience. Ensure 
that your language, sentence structure 
and overall presentation are clear, con-
cise and easily understood.

What’s Next?

The main message of this chapter is that 
communication is an important part of fi sh-
eries management to which all stakeholders 
need to pay more attention in order to be 
successful. In the past few years approaches 
to fi sheries have become more comprehen-
sive and participatory. There is now more 
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emphasis upon governance, ecosystem-
based management (EBM) and the ecosys-
tem approach to fi sheries (EAF). This is 
good. However, it means that fi sheries stake-
holders will have to both compete and col-
laborate with other actors in this larger arena. 
In order to ensure that their voices are clearly 
heard, and not misunderstood, an increasing 
allocation of resources to communication is 
anticipated. Already some agencies include 
communication in the design of projects and 

programmes, not as an afterthought or con-
fi ned to the limited dissemination of highly 
technical reports, but as comprehensive 
communication in order to encourage wider 
audiences to contribute towards their goals 
and outcomes. If the message of this chapter 
has reached you, then you may wish to 
improve your knowledge and skills even 
further. In order to facilitate this, some 
resources available via the Internet are listed 
in Appendix 10.1.
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Appendix 10.1

Communication resources are plentiful on the Internet, although few are specifi c to fi sheries. 
Be prepared to adapt them to your circumstances. Consider establishing learning groups to 
share your lessons.

Resource and/or organization Internet address (accessed March 2009)

FAO Fisheries and Aquaculture Department www.fao.org/fi shery/ 
Vocational Information Center, Communication 

Skills
www.khake.com/page66.html 

Science and Development Network www.scidev.net/en/ 
ESRC Communications Toolkit www.esrcsocietytoday.ac.uk/ESRCInfoCentre/ 
W.K. Kellogg Foundation communications toolkit www.wkkf.org/
Connecting with Communities: communications 

toolkit
www.idea.gov.uk/idk/core/page.do?pageId=

7816073
Successful Communication: a Toolkit for 

Researchers and Civil Society Organizations
http://www.odi.org.uk/resources/odi-publications/ 

toolkits/rapid-successful-communications.pdf

www.fao.org/fishery/
www.khake.com/page66.html
www.scidev.net/en/
www.esrcsocietytoday.ac.uk/ESRCInfoCentre/
www.wkkf.org/
www.idea.gov.uk/idk/core/page.do?pageId=7816073
http://www.odi.org.uk/resources/odi-publications/toolkits/rapid-successful-communications.pdf
http://www.odi.org.uk/resources/odi-publications/toolkits/rapid-successful-communications.pdf
www.idea.gov.uk/idk/core/page.do?pageId=7816073
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11 Small-scale Fisheries Compliance: 
Integrating Social Justice, Legitimacy 

and Deterrence

Maria Hauck

Introduction

Fisheries management, worldwide, struggles 
to fi nd a balance between protecting resou-
rces, ensuring equitable access to resources 
and promoting economic effi ciency and stabil-
ity (Hanna, 2003). To try to achieve this bal-
ance, central governments have intervened by 
formulating policies and establishing rules 
and regulations, with the aim of ensuring 
compliance. However, it has been widely rec-
ognized that non-compliance in fi sheries is 
widespread, and researchers and manage-
ment authorities continue to grapple with 
the factors that lead to non-compliance 
( Hemming and Pierce, 1997; Kuperan and 
Sutinen, 1998; Hatcher et al., 2000;  Hønneland, 
2000;  McKinlay and Millington, 2000;  Gezelius, 
2003; Raakjær Nielsen, 2003; Hauck and 
 Kroese, 2006). From a theoretical perspective, 
the past two decades have seen a shift taking 
place in understanding fi sheries compliance 
and conceptualizing appropriate responses to 
non-compliant behaviour.

This chapter provides a brief overview of 
the development of fi sheries compliance think-
ing. In particular, it highlights the applicability 
of this theory to the small-scale fi sheries sector, 
in which the context of fi sher compliance 
behaviour may need to be understood differ-
ently. Research conducted in different parts of 
the world will be drawn on to highlight the 

need to challenge and develop compliance 
thinking further in relation to small-scale fi sh-
eries. A conceptual framework for under-
standing small-scale fi sheries compliance will 
then be outlined. This framework, which 
originally emanated from empirical research 
conducted in South Africa (Hauck, 2008, 
2009a, b), is presented here by drawing on 
other studies, arguing that the framework 
could be applied more broadly. Emphasis 
will be placed on the need to understand 
fi sher behaviour within the context of a fi sh-
ery system as a whole, and to recognize the 
role of law and power in infl uencing the way 
in which fi shers comply with rules and regu-
lations. Further, what are argued to be the 
preconditions for enhancing small-scale fi sh-
eries compliance – social justice, legitimacy 
and deterrence – will be introduced and 
 discussed in detail. This chapter, therefore, 
calls for a more innovative and integrated 
approach to understanding and addressing 
the challenge of fi sheries compliance in the 
small-scale sector.

Understanding Compliance

Compliance is generally understood as the 
behaviour of people to conform to rules that 
have been developed to infl uence actions 
(Tyler, 1990). These rules may exist as formal 
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laws or as informal norms1, thus being moni-
tored and enforced through either formal or 
informal mechanisms, and sometimes by 
both. Compliance research has largely been 
rooted within two schools of thought. One 
explores the ‘rationalist’ models of deterrence 
and law enforcement that assume rational 
actors calculate costs and benefi ts of their 
actions, and the second explores the ‘norma-
tive’ models that investigate norms, morality, 
legitimacy and social and cultural infl uences 
on individuals’ decisions to comply with 
rules and laws. These different perspectives 
to understanding compliance have also trans-
lated into different methods and strategies for 
regulating behaviour.

Traditionally, the fi sheries compliance lit-
erature was built upon Becker’s neoclassical 
model of rational criminality (Becker, 1968), 
arguing that non-compliance was determined 
by the balance of expected gains and losses 
from illegal activities (Sutinen and Andersen, 
1985; Anderson and Lee, 1986; Charles et al., 
1999). This rationalist approach argues that 
external infl uences (such as rewards and pun-
ishment) prompt individual fi shers to act in 
their own immediate self-interest. Based on 
this perspective of rational choice, fi shers will 
choose to comply (or not) based on economic 
gains, the likelihood of detection and the sever-
ity of sanctions. Fisheries management systems 
worldwide have embraced this approach, and 
governments often respond to non-compliance 
by increasing law enforcement efforts in order 
to increase the probability of detection and 
conviction (Sutinen et al., 1990; Hatcher et al., 
2000; Raakjær Nielsen, 2003).

However, over the years, there has been 
an increasing realization that compliance can 
be achieved even when formal law enforce-
ment is weak. This led to an interest in the 
normative approach to compliance, which 
recognizes that norms and morals, as well as 
the legitimacy of law and governance, are 
important factors that infl uence fi sher deci-
sion-making (Kuperan and Sutinen, 1994, 
1998; Sutinen and Kuperan, 1999; Hatcher 

et al., 2000; Jentoft, 2000; Gezelius, 2002, 2003, 
2004; Raakjær Nielsen, 2003). This, therefore, 
led researchers to argue that reliance on tradi-
tional law enforcement as a primary means to 
enhance compliance ignores the complexity 
of the socio-economic and political context of 
fi shers and coastal communities. Thus, there 
was a call for ‘… a radically different approach 
to enforcement and compliance’ (Berkes et al., 
2001, p. 162). Increased policing and punish-
ment for non-compliant fi shers often led to 
further confl ict and violent confrontation 
between fi shers and authorities (Hauck, 1999; 
Gupta and Sharma, 2004; van Ginkel, 2005). 
Furthermore, in many developing countries, 
law enforcement capacity is weak and there-
fore largely ineffective (Berkes et al., 2001; 
Christie et al., 2007; Pomeroy et al., 2009). 
Thus, there is arguably a need to understand 
compliance, and fi sheries management more 
broadly, by tackling the social, economic, 
political and institutional challenges of the 
fi shery in question. Although many govern-
ments continue to rely on law enforcement 
strategies to enhance compliance, research 
indicates the importance of combining the 
approaches and strategies of both rational 
and normative action theories to improve 
compliance outcomes (Kuperan and Sutinen, 
1998; Sutinen and Kuperan, 1999; Gezelius, 
2003; Raakjær Nielsen, 2003).

While combining these schools of 
thought may be necessary, it has been argued 
that the compliance analysis needs to be 
taken even further to question the role of law 
and power in infl uencing fi sher behaviour 
(Hauck, 2008). The marginalization of small-
scale fi sheries, particularly when social and 
economic inequities are rife, needs also to 
be acknowledged in compliance discourse. 
Thus, before embarking on a revised concep-
tual framework for understanding small-
scale fi sheries compliance, it is necessary to 
provide the context of compliance discourse, 
and how it has evolved from the perspective 
of industrial fi sheries. In particular, it is 
important to highlight how this perspective 

1Informal norms may also be embedded in customary (or traditional or folk) law, in which ‘pre-existing 
systems’ of governance infl uence human behaviour outside of state law (Bavinck, 2005). Local community 
institutions, therefore, can establish their own legal order, including their own property regimes (Meinzen-
Dick and Pradhan, 2001).
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has infl uenced compliance strategies aimed 
at the small-scale sector.

The compliance discourse and its impact 
on small-scale fi sheries

Although there are a handful of empirical 
studies aimed at understanding compliance 
in the small-scale fi sheries sector (such as in 
Norway and Newfoundland (Canada) by 
 Gezelius (2002, 2003, 2004); in Malaysia, 
Indonesia and the Philippines by Kuperan 
et al. (1997), Kuperan and Sutinen (1994, 1998) 
and Sutinen and Kuperan (1999); and in 
South Africa by Hauck (1999, 2007, 2008, 
2009a, b)), most compliance research and the-
ory has emerged from a focus on industrial 
fi sheries. As a result, compliance strategies, 
which are often developed in the context of 
the industrial sector, are then transferred and 
assumed to be applicable in the small-scale 
fi sheries context. The transfer of fi sheries 
management tools from one context (usually 
from a developed nation perspective) to 
another has been identifi ed as highly prob-
lematic (Christie et al., 2007; Ruddle and 
Hickey, 2008; McClanahan et al., 2009). In fact, 
Ruddle and Hickey (2008, p. 566) argue that 
the underlying cause for the mismanagement 
of tropical nearshore fi sheries ‘… is the projec-
tion of Western policies and programs based 
on Western models and approaches into areas 
for which they are inherently unsuitable’.

The discourse on illegal, unregulated and 
unreported (IUU) fi shing is one particular 
example that will be highlighted here in rela-
tion to compliance. Concerns about fi sheries 
non-compliance grew in importance through 
the efforts of the United Nations (UN), which 
identifi ed IUU fi shing as a major contributor 
to fi sheries collapse worldwide (FAO, 2001; 
UN, 2006). In fact, the Environmental Justice 
Foundation (EJF) in the UK states that IUU 
fi shing represents ‘… one of the most serious 
threats to the future of world fi sheries’ (EJF, 
2005, p. 4). IUU fi shing is defi ned largely on 
the basis of fi shing activity that contravenes 
national, regional and/or international laws 
and regulations (FAO, 2001). It evolved pri-
marily from the international community’s 

concern over illegal fi shing in the high seas, 
and still largely focuses on industrial and inter-
national fl eets (Rigg et al., 2003; EJF, 2005; 
MRAG, 2005). Certainly in terms of the impact 
of IUU fi shing, there is reason to be concerned. 
In addition to the resource and ecosystem 
impacts, economic loss to developing countries 
due to illegal fi shing is considered to be in the 
region of US$2–15 billion per year (EJF, 2005). 
Developing countries with a high dependence 
on coastal resources for poverty reduction and 
livelihoods are severely impacted by foreign 
vessels fi shing illegally in their waters (EJF, 
2005; CEC, 2007).

The drivers of IUU fi shing are largely 
attributed to economic incentives and inade-
quate laws and enforcement strategies to con-
serve marine resources (EJF, 2005; CEC, 2007). 
Thus, a focus on monitoring, control and sur-
veillance (MCS), particularly in terms of 
enhancing enforcement, has been a key focus 
of international organizations with an interest 
in eliminating IUU fi shing (FAO, 2003; EJF, 
2005; CEC, 2007). Although MCS is consid-
ered a critical component of fi sheries man-
agement (Flewelling et al., 2003), the problem 
is that the discourse of IUU fi shing is being 
transferred to small-scale inshore fi sheries, 
where the context of ‘illegal fi shing’ in the 
coastal zone is very different. Thus, although 
the focus of IUU fi shing is on the large-scale 
industrial sector, concepts, approaches and 
interventions aimed at this problem are being 
incorporated into an understanding of fi sher-
ies non-compliance in the small-scale sector.

As a result, even in recent documenta-
tion, where poverty and marginalization are 
recognized as possible drivers of IUU fi shing 
(SIF, 2008), the overall message is that MCS 
capacity needs to be strengthened. For exam-
ple, in a Stop Illegal Fishing report (SIF, 2008, 
p. 3), while ‘individual starvation’ is identifi ed 
as a possible cause of IUU fi shing that needs 
to be addressed, the following paragraph 
states: ‘The mindset that motivates crime is 
not too different to that which motivates IUU 
activities. Seeking personal advantage to the 
disadvantage of others is a fundamental 
motive for many IUU fi shery operators.’

Thus, the focus on increasing the costs 
of IUU fi shing through enforcement and 
sanctions, which may be appropriate in some 
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cases, ignores the complexity of the drivers 
of IUU fi shing, which are not adequately 
acknowledged or understood in the small-
scale sector. This is of great concern due to the 
fact that empirical research has highlighted 
the diverse factors that are infl uencing the 
compliance behaviour of small-scale fi shers 
(Kuperan and Sutinen, 1998; Sutinen and 
Kuperan, 1999; Gezelius, 2002, 2003, 2004; 
Hauck, 2009a).

The trend is for developed countries to 
assist developing countries with IUU fi shing 
challenges (CEC, 2007; SIF, 2008), but the dif-
ferent scales of IUU fi shing are not suffi ciently 
differentiated in order to develop appropriate 
strategies. As a result, there are signifi cant chal-
lenges in transferring compliance approaches 
and strategies from the developed world to 
nation states with very different social, economic 
and political contexts (Gezelius and Hauck <in 
press>). Government authorities participating 
in these regional and international develop-
ments, which are heavily funded, are being 
encouraged to enhance MCS capacity as an 
effective means with which to address IUU 
fi shing – broadly. Small-scale fi sheries, how-
ever, should rather be understood in the con-
text of customary fi shing practices, fragile 
livelihoods, market dynamics, institutional 
arrangements and legitimate laws, all of which 
will be highlighted further below.

Re-conceptualizing Small-scale Fisheries 
Compliance

As highlighted above, the response by gov-
ernments is often to increase law enforcement 
as a means of mitigating non-compliance, 
without adequately considering the history, or 
circumstances, of small-scale fi shers (Berkes 
et al., 2001). There is wide recognition, for 
example, that small-scale fi shers are often the 
poorest members of society (Berkes et al., 
2001; Béné, 2003), requiring an understanding 
of the social and economic factors motivating 
people to fi sh. Further, the political, institu-
tional and biophysical dynamics that infl uence 
fi sheries management decision-making also 
need to be considered when understanding 
fi shers’ behaviour.

Understanding compliance within a fi shery 
system

If one refers to a number of small-scale 
 fi sheries case studies around the world 
(e.g. Durrenberger and King, 2000; Hauck 
and Sowman, 2003, 2005; Wilson et al., 2003; 
McClanahan and Castilla, 2007a), it is clear 
that an overall understanding of the nature 
of compliance, as well as the strategies to 
achieve compliance in different contexts, is 
different between researchers, managers and 
fi shers. In some cases, law enforcement has 
been signifi cantly strengthened (Hauck and 
Kroese, 2006) and, in other cases, formal law 
enforcement is weak because of a lack of 
government capacity (Berkes et al., 2001; 
Christie et al., 2007; Pomeroy et al., 2009). In 
both cases, non-compliance remains an 
ongoing challenge for the fi sheries authority. 
This highlights the need to understand the 
factors that are driving fi shers to behave in 
the way that they do, and to develop appro-
priate fi sheries management arrangements 
that refl ect these.

Thus, a key approach to understanding 
small-scale fi sheries compliance is to under-
stand small-scale fi sheries as being embed-
ded in a ‘system’, which encapsulates the 
ecological, social, economic, political and 
institutional aspects of the fi shery, and how 
they interrelate (Charles, 2001). In the area of 
natural resource management, there is an 
increasing realization that traditional, natural 
science-based methods of addressing prob-
lems are no longer appropriate, and there is a 
need to look for broader approaches and 
solutions (Berkes et al., 2003). This is certainly 
the case in fi sheries management, where there 
is broad consensus that many of the world’s 
fi sheries are in crisis, and there is a need to 
move beyond a primary focus on the bio-
physical aspects of a fi shery (Berkes et al., 
2001; Charles, 2001; Pauly et al., 2003; Castilla 
and Defeo, 2005). As Defeo et al. (2007, p. 15) 
clearly state:

The status of the world’s fi sheries is worrying 
and the factors that have led to the global 
decline are biological, social, political and 
cultural in nature. Marine fi sheries are in 
trouble … the trouble has occurred in the 
context of a well-developed fi sheries science 
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that has largely focused on the resource and 
the biophysical aspects that control them but 
with less focus on the societal aspects of 
resource management.

Historically, people and their social sys-
tems have been at the periphery of fi sheries 
management. However, particularly from 
a small-scale fi sheries perspective, there is 
an increasing acknowledgement of revised 
approaches to governance that aim to achieve 
sustainability in the broader context, not just 
in terms of the fi sh stocks themselves (Berkes 
et al., 2001; Charles, 2001; Kooiman et al., 2005; 
Symes, 2006; McClanahan and Castilla, 2007b). 
Berkes et al. (2003, p. 2) explain that sustain-
ability ‘… implies maintaining the capacity of 
ecological systems to support social and eco-
nomic systems’. The aim, therefore, is to secure 
marine resources at the same time as securing 
the livelihoods of fi shers. However, the ability 
to achieve goals that may confl ict in reality is a 
complex exercise, and Hanna (2003, p. 309) 
argues that it is ultimately a ‘… search for bal-
ance in the distribution of authority and 
power’. The objectives of environmental sus-
tainability, for example, are often prioritized in 
many countries, often at the expense of socio-
economic considerations (Jentoft and McCay, 
2003). Jentoft and Chuenpagdee (2009) make 
this point by defi ning fi sheries and coastal 
governance as a ‘wicked problem’, emphasiz-
ing that biological, social and economic goals 
are often in confl ict, but need to be understood 
in relation to their diversity, complexity, 
dynamics and scale. Further, they argue that 
how a problem is defi ned, and by whom, indi-
cates a wider social and political construct, 
and probably refl ects a problem that is further 
embedded in other problems.

A conceptual framework

Systems thinking has guided the conceptual-
ization of more recent compliance research, 
recognizing that an understanding of fi sheries 
compliance cannot focus on only one aspect of 
the system. In the past, for example, compli-
ance was often understood and analysed from 
an economic perspective, exploring the costs 
and benefi ts of fi shers’ actions (Sutinen and 

Andersen, 1985; Anderson and Lee, 1986). 
Other studies began to explore compliance 
more widely, investigating social and institu-
tional issues related to morality and legiti-
macy (Kuperan and Sutinen, 1998; Hatcher 
et al., 2000; Hønneland, 2000; Gezelius, 2002, 
2003, 2004; Raakjær Nielsen and Mathiesen, 
2003). Further research has expanded the 
investigation further by seeking to under-
stand and assess the different aspects of the 
fi shery system as a means of understanding 
compliance behaviour (Hauck, 2008, 2009a). 
As McClanahan et al. (2009, p. 42) state:

An integrated approach that addresses 
multiple needs, that at fi rst appear peripheral 
to conservation and fi sheries management, is 
essential in poor countries where there are 
multiple pressing priorities for action and a 
lack of infrastructure to deal with the costs of 
monitoring, control and surveillance of 
management measures.

This is reiterated by Berkes et al. (2001), 
who argue that many small-scale fi shers are 
exposed to a myriad of socio-economic and 
political issues that are likely to infl uence their 
behaviour to comply. Thus, an integrated 
understanding of compliance behaviour argu-
ably requires a more thorough analysis of the 
different components of the fi shery system, 
and how they interrelate. Figure 11.1 outlines 
a proposed conceptual framework for under-
standing small-scale fi sheries compliance.

This framework, which was originally 
conceptualized in relation to empirical stud-
ies in South Africa, is arguably applicable to 
small-scale fi sheries more broadly. There are 
two key components of this framework. The 
fi rst is the recognition that there is a diversity 
of factors that infl uence fi sher behaviour. This 
draws on existing compliance theories that 
argue that a variety of variables need to be 
investigated to understand, and address, 
non-compliance. The framework therefore 
emphasizes the need to understand compli-
ance within a fi shery system, acknowledging 
the social, economic, institutional and bio-
physical factors that impact on whether or 
not fi shers comply with rules and laws. Each 
of these factors will be discussed briefl y 
below, but it is important to emphasize that 
they are themselves infl uenced by power and 
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law. The second key component of the frame-
work, therefore, is that law cannot be taken as 
a given. Rather than conducting research only 
to enhance compliance of existing rules, it is 
necessary to take the analysis of fi sheries 
compliance one step further. It is equally 
important to understand how law has evolved, 
its history and the power dynamics that have 
shaped it. Social and economic inequities 
found in laws and policies need to be identi-
fi ed as potential factors infl uencing compli-
ance behaviour of small-scale fi shers. Thus, it 
is argued that existing laws that marginalize 
small-scale fi shers need to be understood, 
and challenged, in an attempt to enhance 
fi sheries compliance.

Each of the factors highlighted in the 
framework will be briefl y discussed below, 
but ongoing empirical research is required 
to explore these further, their linkages and 
whether or not they infl uence fi sher behav-
iour in different fi shery contexts. An under-
standing of power and law, which expand 
existing fi sheries compliance theory, relates to 
the historical role of government, and other 
powerful elites, in managing fi sheries, formu-
lating laws and establishing socio-economic 
policies. It is recognized that ‘crimes’ and laws 
are socially constructed and are embedded in 
power differentials in which the criminalized 
are often those who are also socially, economi-
cally and politically oppressed (Scraton and 
Chadwick, 1991; Lynch and Stretsky, 2003). In 
the fi sheries context, this relates to the alloca-
tion of rights, rules to harvest resources, and 
whether customary practices, food security 
and poverty relief are incorporated into fi sh-
eries laws and policies (Chuenpagdee et al., 

2005; Hernes et al., 2005; Béné et al., 2010). The 
marginalization and exclusion of small-scale 
fi shers needs to be understood in this con-
text. Furthermore, the role of customary law 
in infl uencing behaviour and potential con-
fl icts that arise with state law need to be 
explored in relation to compliance (Bavinck, 
2005; Rakotoson and Tanner, 2006; Ruddle 
and Hickey, 2008).

Institutional factors relate to the formal 
and informal rules and norms that govern 
resource use. Fisheries management is often 
made up of nested institutions that deter-
mine the allocation of rights to harvest a 
resource, the rules related to harvesting and the 
organizational structures established to man-
age these rules (Ostrom, 2000; Acheson, 2006). 
Many issues concerning institutional norms 
are political (Hoel and Kvalvik, 2006) and lead 
to questions of legitimacy (Jentoft, 1989). Man-
agement arrangements that explore the role 
of different stakeholders in managing the 
resource are critical to this understanding. As 
Chuenpagdee et al. (2005, p. 33) state: ‘Despite 
the important impact on their livelihoods, 
coastal communities are often excluded from 
decision-making processes and debates on 
their livelihood options, such as access to the 
resources they depend on.’

In her discussion of collective action and 
the evolution of rules and norms, Ostrom 
(2000, p. 148) states that empirical fi eld 
research indicates that: ‘… when the users of 
a common-pool resource organize themselves 
to devise and enforce some of their own basic 
rules, they tend to manage local resources more 
sustainably than when rules are externally 
imposed on them.’

ECONOMIC

INSTITUTIONAL

SOCIALLAWPOWER BIOPHYSICAL
COMPLIANCE/

NON-COMPLIANCE

Fig. 11.1. A conceptual framework for understanding small-scale fi sheries compliance.
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Nevertheless, the need to monitor 
resource use is also recognized as a necessary 
element of governance in order to minimize 
‘free-riding’ and to legitimize the system by 
reassuring those who are complying with 
rules that others are also conforming (Ostrom, 
2000; Dietz et al., 2002; Schlager, 2002). It is 
argued, however, that costly monitoring and 
enforcement can be minimized if laws and 
rules are considered legitimate (Jentoft, 2000; 
FAO, 2005). Critical to this legitimacy is the 
need to ensure that institutions have moral 
force, thereby refl ecting the norms, values and 
rights of fi shers themselves (Jentoft, 2004b).

Related to this is the social context of the 
fi shery, which particularly refers to the norma-
tive and social infl uences affecting fi shers’ 
behaviour. Social cohesion needs to be explored 
in relation to the development and support for 
rules and broader social norms (Ostrom, 2000; 
Gezelius, 2003; Acheson and Gardner, 2004; 
Acheson, 2006). A culture of compliance indi-
cates that there is a general moral obligation to 
obey formal law (Zaelke et al., 2005; Gezelius, 
2007). However, as noted by Gezelius (2002, 
p. 313), formal law may be: ‘… overruled by 
moral requirements which are perceived as 
more fundamental than the obligation to obey 
the law whenever the contents of specifi c 
laws confl ict with certain moral norms of civil 
society.’

This is the case, for example, when 
economic needs are considered more legiti-
mate than formal law, resulting in wide-
spread acceptance of non-compliance as a 
means to support one’s family. This is also the 
case when customary fi shing practices are 
perceived as ‘rights’, protected through local 
rules or pre-existing (i.e. customary) systems 
of governance. The legitimacy of formal law, 
therefore, rests on it refl ecting fi shers’ per-
ceived rights and values (Jentoft, 2000; Berkes 
et al., 2001; Gezelius, 2002, 2004; FAO, 2005).

Economic aspects of the framework 
relate to poverty, livelihoods and the impact 
of the market on global and local trade. It is 
widely acknowledged that poverty is rife in 
small-scale fi shing communities around the 
world (Berkes et al., 2001; Béné, 2003), that 
fi shers live in relatively fragile livelihood con-
ditions with few opportunities for alternative 
employment (Manning, 2001; Kooiman et al., 

2005) and that they are vulnerable to food 
insecurity (Béné and Heck, 2005; Kooiman 
et al., 2005; Sowman and Cardoso, 2010). These 
conditions can lead to resource overexploita-
tion, as few alternatives exist (Béné, 2003; 
Chuenpagdee et al., 2005). Furthermore, the 
role of globalization and the international 
market for fi sh products has had unprece-
dented impacts on fi sheries governance at a 
local level (Dietz et al., 2003; Kooiman et al., 
2005; Ahmed et al., 2006). Increased eco-
nomic opportunities also provide incentives 
for free-riders to maximize their gains 
(Ostrom, 2000).

Finally, the biophysical aspects of fi sher-
ies resources and the ecosystem on which 
they depend are also important in under-
standing fi shers’ behaviour. The accessibility 
of inshore resources, for example, and biologi-
cal characteristics all impact on harvesting 
strategies ( Berkes et al., 2001). The dynamics 
of the natural system may be unpredictable 
(Charles, 2001; Clark, 2006), and even the 
weather can signifi cantly infl uence the level, 
and intensity, of harvesting. Furthermore, cer-
tain ecosystem effects may impact on catch 
levels and changes to resource abundance, 
which in turn impact on the social and eco-
nomic circumstances of fi shers. The impacts of 
environmental variability, therefore, need to be 
understood in the context of management and 
how they impact on access to resources and 
other fi sher decisions. The dynamics of the 
natural system, and the resource constraints, 
are important to understand in relation to the 
fi shery system as a whole.

Research on fi sheries compliance has only 
recently begun to explore the variety of rele-
vant variables that infl uence fi shers’ behav-
iour (Kuperan and Sutinen, 1998;  Hønneland, 
2000; Gezelius, 2002; Raakjær Nielsen and 
Mathiesen, 2003; Roncin et al., 2004). These 
investigations have not only identifi ed the 
complex interactions taking place in fi sheries, 
but have begun to highlight a concern for tra-
ditional crime control strategies that are 
required to respond to, and address, resource 
over-exploitation and decline. Future empir-
ical research needs to explore these linkages, 
and the various factors that infl uence fi sh-
ers’ decisions to comply, or not, with rules 
and laws.
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Preconditions for Understanding 
and Enhancing Small-scale Fisheries 

Compliance

In attempting to understand the diversity of 
issues that affect compliance behaviour, three 
preconditions2 have emerged that are consid-
ered necessary for understanding and enhanc-
ing small-scale fi sheries compliance. Figure 11.2 
highlights these preconditions, which have, as 
their foundation, equitable laws and policies. It 
is argued that the most critical precondition for 
achieving small-scale fi sheries compliance is 
social justice. This encapsulates the concept of 
human rights, and more specifi cally the critical 
importance of acknowledging and protecting 
customary fi shing practices and the livelihoods 
of fi shers. Emanating from social justice is the 
concept of legitimacy, which in its broadest 
sense reinforces the importance of moral sup-
port for the institutional arrangements devel-
oped to govern a fi shery. The last precondition 
is deterrence, which is considered key to rein-
forcing laws and rules, and in enhancing the 
legitimacy of the management system. Thus, 
both the normative action and rationalist 
approaches to compliance are highlighted. 
Fundamental to an understanding of Fig. 11.2, 
however, is that before deterrence can have 
effect, legitimacy needs to be in place, and 
before the concept of legitimacy can have 
effect, the underlying elements of social justice 
need to be embraced. Underpinning all of this 
is the acknowledgement that none of these pre-
conditions can be adopted without a support-
ing legal and policy framework.

Social justice

Social justice is underpinned by a human rights 
perspective, recognizing the importance of 
equitable distribution and the minimization of 
social, economic and political harm ( Scraton, 
2002; Barton et al., 2007b). A key premise of 
social justice is the eradication of inequities 

that exist in human systems (Halsey, 1997; 
White, 2007). In their discussion of environ-
mental crime, Halsey and White (1998, p. 356) 
argue that it is as important to: ‘… abolish not 
only those political and economic relations 
which lead to the domination and exploitation 
of ecosystems but also those relations of pro-
duction which are premised upon the domina-
tion and exploitation of human beings’.

In a fi sheries context, the importance of 
human rights is increasingly being recog-
nized (see Charles, Chapter 4, this volume), 
with social justice referring to the importance 
of acknowledging and protecting customary 
rights and practices, enhancing food security, 
sustaining livelihoods and addressing the 
social, economic and political marginaliza-
tion of fi shers (Chuenpagdee et al., 2005; 
Hernes et al., 2005; Béné et al., 2010). An 
understanding of social justice, therefore, 
requires an understanding of the historical 
role of government, and other powerful elites, 
in formulating laws and establishing socio-
economic policies. The two subsections below 
will highlight two particular examples of 
social justice issues in small-scale fi sheries.

Protecting customary rights

The allocation of fi shing rights is fundamen-
tally a political issue (Hoel and Kvalvik, 
2006). Jentoft and McCay (2003, p. 302) argue 
that it is therefore necessary to understand 
political infl uences by asking: ‘… who are the 
stakeholders and what are their political 
assets, how are public and private interests 
played out, how do unequal distribution of 
power among stakeholders and user-groups 
impact on decisions made, and who benefi ts 
and who loses from fi sheries management’.

In South Africa, empirical research has 
highlighted the reality that allocation of rights 
to some fi shers has deemed them ‘legal’, 
while others who have been excluded have 
been deemed ‘illegal’. The latter group of 

2‘Preconditions’ in this context refer to the concepts that are argued to be key to infl uencing fi sher behaviour. 
In other words, the discussion is kept at a conceptual level and does not necessarily differentiate these pre-
conditions from the key motivators of compliance behaviour. Attempts to do the latter are explored in more 
detail by Gezelius and Hauck (in press).
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fi shers are therefore considered ‘poachers’, 
and sanctioned through law enforcement 
measures (Hauck, 2009b). The process of 
criminalization is discussed in criminology 
literature, and it is widely recognized that 
power, and the interests that it protects, play 
a critical role in identifying that which is con-
sidered ‘legal’ or ‘illegal’ by the state (White, 
1999, 2003; Lynch and Stretsky, 2003).

Power infl uences policies, which priori-
tize some objectives over others, often fur-
ther marginalizing the powerless (Scraton 
and Chadwick, 1991; Scraton, 2002; Barton 
et al., 2007a, b). For example, preferential pol-
icies that favour large-scale, industrialized 
fi shers over small-scale, traditional ones have 
emerged in many fi sheries around the world 
(McGoodwin, 1987; Ghee and Valencia, 1990; 
Mathew, 1990; Sunderlin and Gorospe, 1997; 
Fisheries Action Coalition Team, 2001; Silves-
tre et al., 2003; Gupta and Sharma, 2004). This 
problem was identifi ed as a key issue by 

the FAO Advisory Committee on Fisheries 
Research (2003, p. 9):

One of the main policy thrusts in the past has 
been to promote economic growth at a 
national level, based on the assumption that 
all sectors of society (including small-scale 
fi shers) will benefi t. In fi sheries, this has 
tended to favour the development of 
large-scale approaches over small-scale ones 
and the resources being concentrated in 
fewer and fewer hands.

As Platteau (1989) explains, many govern-
ments in developing countries in the 1950s and 
1960s initiated modernization programmes, 
with resources being absorbed in the industri-
alized fi sheries at the expense of the small-
scale sector.

What is important to emphasize here is 
that political decision-making based on an 
unequal distribution of power is likely to 
lead fi shers to break rules that are imposed 

DETERRENCE

LEGITIMACY

SOCIAL JUSTICE

EQUITABLE LAW & POLICY

Fig. 11.2. The underlying preconditions required to guide a more integrated approach to small-scale 
fi sheries compliance.
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on them (Jentoft and McCay, 2003). The 
economic and political power of large com-
mercial companies and/or the state has 
been highlighted through various case stud-
ies, emphasizing how these interests have 
been entrenched to the detriment of small-
scale fi shers (McCay, 1984; van Sittert, 1994; 
Rakotoson and Tanner, 2006). As a result, 
traditional fi shers who have been marginal-
ized through specifi c laws that favour other 
groups (often more powerful elites) continue 
to harvest marine resources despite it being 
‘illegal’ to do so. McCay (1984), in her ethno-
graphic research of inshore ‘piracy’, clearly 
highlighted the cultural context of illegal fi sh-
ing, describing how marginalized fi shers 
used piracy as a tool for ‘social protest’ over 
discriminatory laws. Historical research by 
van Sittert (1993, 1994) has also described in 
detail the active marginalization of small-
scale lobster fi shers in South Africa by the 
joint economic interests of large-scale indus-
try and the state. Although this led to 
increased rules and regulations, with an 
attempt by industry to entrench its exclusive 
access to the resource, customary fi shing 
practices were driven ‘underground’, fuelling 
the emergence of a black market trade (van 
Sittert, 1993, 1994). As Meinzen-Dick and 
Pradhan (2001) explain, local community 
institutions often establish their own legal 
order, including their own property regimes. 
From the fi shers’ perspective, therefore, there 
is no moral obligation to obey formal law 
they perceive to be unjust, or contrary to their 
existing traditions and local laws. Customary 
practices are perceived as rights that should 
be protected and sustained through formal 
legal processes (Rakotoson and Tanner, 
2006), or formally recognized under existing 
local institutions (Ruddle and Hickey, 2008). 
The FAO (2005, p. 41) argue that: ‘Recogniz-
ing the existing rights of fi shing communities 
is a fundamental element in building a suc-
cessful fi sheries management system. Doing 
so provides a basis of legitimacy, which can 
signifi cantly enhance system compliance.’

Therefore, what is argued here is that 
without this formal recognition of fi shers’ 
rights and existing fi shing practices, resis-
tance to state-driven rules and regulations 
will persist (Hernes et al., 2005).

Reference to legal pluralism is particu-
larly relevant in this context, acknowledging 
that more than one legal order may be operat-
ing in the same society (Griffi ths, 1986; 
Meinzen-Dick and Pradhan, 2001). This is 
particularly acute in post-colonial societies in 
which colonial law was imposed on indige-
nous institutions. In relation to fi sheries, 
Bavinck (2003, 2005) refers to sea tenure 
(i.e. property rights in the sea) and the impli-
cations that emerge when different sea tenure 
systems operate simultaneously. In addition 
to the confl icts that result, Ruddle and Hickey 
(2008) argue that coastal communities are 
increasingly marginalized by being subjected 
to centralized management approaches (and 
laws) that are imposed on them without ade-
quate recognition of local systems already in 
place. When state and customary laws col-
lide, it is often the powerful interests of the 
state that are enforced, with marginalized 
groups being defi ned as ‘illegal’ or ‘criminal’ 
(Chambliss, 1975; Scraton, 2002). These ineq-
uities and power imbalances need to be 
understood and acknowledged in order to 
protect customary fi shing practices and incor-
porate local institutions into new approaches 
to fi sheries governance.

Sustainable livelihoods

Confl icting policy objectives, as discussed 
above, need to be emphasized in relation to 
the livelihoods of small-scale fi shers and their 
right to meet basic needs. The powerful inter-
ests of big industry, to benefi t from neo- 
liberal policies and the export-orientated 
focus of fi sheries policy, need to be under-
stood in this context of social justice. Small-
scale fi shers, on the other hand, are 
increasingly relying on marine resources for 
food security and basic income as a result of 
vulnerable livelihoods and few economic 
alternatives (Berkes et al., 2001; Béné, 2003; 
Béné and Heck, 2005; Pomeroy et al., 2009; 
Sowman and Cardoso, 2010). This is empha-
sized by Chuenpagdee et al. (2005, p. 33), who 
explicitly state that: ‘… social justice is 
directly related to power and poverty …’ and 
in order for fi shers ‘… to make a living when 
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no alternative sources of employment are 
available and one’s bargaining position is 
weak, the only response … is for fi shers to 
increase their fi shing efforts.’

Similarly, in his ethnographic study of 
two fi shing villages in Norway and Canada, 
Gezelius (2002, 2003) explained that the per-
ceived economic need to violate formal rules of 
the fi shery resulted in no moral obligation 
within the collective to abide by that rule. 
Thus, he argued, the social and economic 
well-being of individual fi shers, as well as 
the future of the community (in recognizing 
that fi shing is an important social, cultural 
and economic activity), were recognized as 
‘rights’, and the importance of securing these 
rights was ‘regarded as a moral buffer against 
the obligation to obey the law’ (Gezelius, 2002, 
p. 312). The same can be said for small-scale 
fi shers in South Africa. Until their human 
rights are secured, and sustainable livelihoods 
are achieved, they will remain disenchanted 
with formal laws and policies, and they will 
‘vigorously defend perceived traditional 
rights’, even if it is illegal to do so (Cardoso 
et al., 2005, p. 35). The fact that there are sig-
nifi cant resource constraints, however, needs 
to be recognized, and supplementary income-
generating activities should be explored. In 
Vietnam, for example, Pomeroy et al. (2009, 
p. 427) explain that inshore resources are over-
exploited, but: ‘… policies that reduce the 
number of fi shers in small-scale fi sheries with-
out creating non-fi shery livelihood opportuni-
ties will inevitably fail … fi shers will merely 
fi sh illegally … to continue to make a living in 
order to feed their family.’

The identifi cation of complementary live-
lihoods has been highlighted as a critical aspect 
of sound fi sheries management, in order to 
sustain fi shers’ livelihoods, reduce pressure on 
diminishing resources and limit vulnerability 
during times of resource shortage or due to 
environmental variability (FAO, 2005; Allison 
and Horemans, 2006). The need to embed 
small-scale fi sheries governance in broader 
poverty reduction  strategies and economic 
development opportunities is therefore critical 
(Berkes et al., 2001; Hara and Raakjær Nielsen, 
2003; Kooiman et al., 2005; McClanahan and 
 Castilla, 2007b; Charles, Chapter 4, this vol-
ume; Allison et al.,  Chapter 12, this volume).

Legitimacy

Legitimacy is directly linked to the principles 
underpinning social justice. As Hernes et al. 
(2005, p. 105) explain, if a management sys-
tem is considered unjust, fi shers are likely to 
resist it: ‘in order to be legitimate, (fi sheries) 
decisions must satisfy some basic criteria – or 
principles – of justice’. Thus, legitimacy is 
increasingly recognized as an important 
variable infl uencing fi sheries compliance. 
There are many case studies around the 
world that have emphasized the importance 
of developing fi sheries rules that refl ect the 
norms, values and beliefs of fi shers, in order 
to enhance legitimacy and, it is argued, com-
pliance (Bavinck, 1996; Acheson, 1998; 
Kuperan and Sutinen, 1998; Ostrom, 2000; 
Berkes et al., 2001; Gezelius, 2002, 2003, 2004; 
Dietz et al., 2003; Raakjær Nielsen, 2003; 
Acheson and Gardner, 2004; van Ginkel, 
2005). If rules are considered fair, social 
mechanisms will often develop to ensure 
adherence to these rules (Berkes, 1987; 
Ostrom, 2000). However, if formal laws are 
prioritized and confl ict with customary prac-
tice and morality, as discussed above, an 
obligation to comply with these laws is 
eroded (Jentoft, 2000; Gezelius, 2002, 2003, 
2004; Rakotoson and Tanner, 2006).

Fundamental to any fi sheries system are 
institutional arrangements, which are the 
rules and structures in place to manage 
resource use (Ostrom, 2000). Key to an under-
standing of institutions, however, is the rec-
ognition that they are not developed in 
isolation from other factors, but are in fact 
embedded in social, economic, political and 
ecological realities (McCay, 2002; Jentoft, 
2004a, b; Acheson, 2006). Thus, institutions 
are a fundamental component of the manage-
ment system, and crucial to getting them 
‘right’ is ensuring that they are ‘… ethically 
sound and socially just …’ (Jentoft, 2007, 
p. 361). Furthermore, Jentoft (2004a, p. 94) 
argues that ‘… fi sheries management institu-
tions must work from the realization that 
they are nested in social structures, moral 
norms and values that impinge on them …’. 
Institutions fundamentally govern fi sheries 
resources by creating the limits – and incen-
tives – to ensure sustainability (ecologically, 
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socially and economically) (Charles, 2001; 
McClanahan and Castilla, 2007b).

It is argued that institutions are legitimate 
insofar as they are created through participa-
tory processes, ensuring that the fi shers who 
are affected by them are also directly involved 
in creating them (Jentoft, 1989; Ostrom, 2000; 
Berkes et al., 2001). The assumption is that by 
moving away from conventional, centralized 
management, stakeholders other than govern-
ment share decision-making power, thereby 
leading to a greater acceptance of rules and 
norms. As Hall-Arber (2005, p. 144) states: ‘It 
is now almost a cliché to note that those who 
participate in the development of regulations 
are more apt to abide by them.’

Fisheries compliance research has also 
identifi ed cases where law enforcement is 
weak (usually due to lack of capacity and 
resources), and where penalties are low, but 
the majority of fi shers still comply with the 
regulations (Sutinen and Kuperan, 1999; 
Gezelius, 2003). Thus, other than the small 
number of chronic violators, other factors have 
been identifi ed that help shape compliant 
behaviour. These factors, which are shaped by 
the theory of normative action, include moral 
and social norms, social pressure, perceived 
legitimacy of the management authority and 
fi sher involvement in decision-making and 
management (Kuperan et al., 1997; Kuperan 
and Sutinen, 1998; Sutinen and Kuperan, 1999; 
Hatcher et al., 2000;  Hønneland, 2000;  McKinlay 
and Millington, 2000; Gezelius, 2002, 2003, 
2004; Raakjær Nielsen, 2003; Raakjær Nielsen 
and Mathiesen, 2003). The  co-management 
approach, therefore, has been implemented 
worldwide as one mechanism to enhance legit-
imacy in fi sheries.

Signifi cant experimentation, research and 
reviews have been undertaken on fi sheries 
 co-management around the world ( Pomeroy 
et al., 2001; Viswanathan et al., 2003; Wilson 
et al., 2003; Pomeroy, Chapter 5, this volume), 
and some argue that it is the way forward for 
fi sheries management (Gray, 2005). How-
ever, the results of co-management are highly 
variable. Although some have argued that 
co-management arrangements are still rela-
tively government-driven through top-down 
processes (Hara and Raakjær Nielsen, 2003), 
others argue that co-management has been 

successful in strengthening participation, 
self-regulation and compliance, and has 
 contributed to improving fi shers’ livelihoods 
and resource sustainability (Ahmed et al., 
2006; Castilla et al., 2007; Morenzo et al., 2007; 
McClanahan et al., 2009).

Thus, although there is a great deal of 
international rhetoric to move towards par-
ticipatory approaches to management, Symes 
(2006) argues that policy making in this regard 
is more apparent than real. He states (p. 116): 
‘There is common concern that institutional 
changes are not keeping pace with the needs 
of the new forms of governance and that until 
these transformations are complete, power 
will remain in the hands of the old oligarchy.’

As a result, the legitimacy of institutional 
arrangements requires power imbalances to 
be addressed, equitable sharing of benefi ts to 
be achieved and participatory institutional 
arrangements to be implemented.

Deterrence

The principle of deterrence ensures that the 
costs of prohibited actions are greater than 
the benefi ts of those actions. This emanates 
from an economic model of compliance, and 
rests on the assumption that rational individ-
uals will comply with rules and laws if the 
perceived costs outweigh the benefi ts (Becker, 
1968). In fi sheries, this principle has led to 
enhanced law enforcement mechanisms as a 
means to increase the costs, through the prob-
ability of detection and conviction (Sutinen 
et al., 1990). Although crime control models 
have largely been relied upon by states to 
impose fi sheries compliance, it is increasingly 
recognized in the literature, as already dis-
cussed, that there are other strategies that 
should be explored to address the underlying 
drivers of fi sher behaviour (Kuperan and 
Sutinen, 1998; Sutinen and Kuperan, 1999; 
Hatcher et al., 2000; Hønneland, 2000; Gezelius, 
2002, 2003, 2004; Raakjær Nielsen, 2003). Nev-
ertheless, it is argued through the rationalist 
approach to compliance theory, that both for-
mal and informal controls and sanctions are 
important for the small percentage of chronic 
violators in every fi shery who are motivated 
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by economic gain (Kuperan and Sutinen, 
1998; Sutinen et al., 1990). Furthermore, the 
importance of enforcing rules has also been 
emphasized as a means to enhance the legiti-
macy of the management system (Tyler, 1990; 
Hønneland, 2000; Gezelius, 2002). In common 
property theory, Ostrom (2000) and others 
(Dietz et al., 2003) have argued that there will 
always be ‘free-riders’, and there is a need to 
ensure that rules are enforced. However, 
what is emphasized in other research is that 
the enforcement of rules must fi rst be based 
on the assumption that rules themselves are 
considered fair and just, and are therefore 
accepted (Kuperan and Sutinen, 1998; Sutinen 
and Kuperan, 1999; Jentoft, 2000; Gezelius, 
2002, 2003, 2004).

If law enforcement is expected to enforce 
laws that are not morally binding, costs will 
be high. Although it is recognized that com-
mand and control methods are not economi-
cally effi cient (Dietz et al., 2003), they are 
increasingly relied upon to enforce rules 
(Raakjær Nielsen, 2003), particularly those 
that are devised through top-down manage-
ment strategies (Hanna, 1995). However, as 
Levi argues, ‘If an institution depends only on 
coercion for the successful implementation of 
its policies, the costs of enforcement will be 
insupportably high’ (quoted in Jentoft, 2004b, 
p. 146). Nevertheless, Gezelius (2002) warns 
that if the authorities are not enforcing the 
rules, the incentive for fi shers to obey rules 
that have no moral integrity is diminished. 
The result, as is the case in many small-scale 
fi sheries in developing countries, is that both 
fi sheries recognized by government (i.e. 
‘legal’) and traditional or customary fi sheries 
(sometimes perceived by the state as ‘illegal’) 
are operating simultaneously (van Sittert, 1993; 
Bavinck, 2003, 2005; Acheson and Gardner, 
2004). The centralized establishment of rules, 
which hold little legitimacy on the ground, is 
coupled with weak (or non-existent) law 
enforcement, which translates to the state’s 
inability to enforce the rules that it creates.

However, an important distinction has 
emerged in empirical research on small-scale 
fi sheries compliance between those who are 
maximizing gains from illegal fi shing (per-
ceived to be making large profi ts) and those 
who are simply relying on resources for their 

livelihood (‘just getting by’ or ‘putting food 
on the table’). This distinction, between fi sh-
ing for ‘need or greed’ (Hauck, 1999), has also 
been highlighted by Gezelius (2002, 2003, 
2004). Gezelius explained that illegal fi shing 
as a result of economic need was generally 
tolerated by the community, whereas illegal 
fi shing that was practised for profi t was con-
sidered unacceptable by the community and 
sanctioned. Thus, ‘The fear of social degrada-
tion or exclusion from the collectivity was 
usually enough to prevent opportunistic, 
utility-maximizing action beyond the law’ 
(Gezelius, 2002, p. 310). In South Africa, 
although it was recognized that large eco-
nomic gain had motivated fi shers to violate 
rules, social pressure was weak largely due to 
the perceived illegitimacy of the rules. How-
ever, in the more organized illegal fi sheries 
(such as the abalone fi shery) for example, 
when outside opportunists emerged in the 
fi shery, there was an increased acceptance of 
the need to enhance formal law enforcement 
controls (Hauck, 2009a, b).

The ineffectiveness of formal law enforce-
ment is argued to be highly problematic, as it 
may lead to the ‘domino effect’ in which fi sh-
ers violate rules because they see others getting 
away with it (Sutinen et al., 1990; Kuperan 
and Sutinen, 1994, 1998). As Sutinen et al. 
(1990, p. 246) explain, ‘Non-violators stand to 
lose out on the resource if much of it is taken 
by the violators, thus pushing them to violate 
as well.’ The importance of law enforcement 
to deter chronic violators, therefore, has been 
identifi ed as important for reasserting the 
legitimacy of rules and regulations, and for 
enhancing the moral obligation of fi shers to 
comply (Kuperan and Sutinen, 1994, 1998; 
Sutinen and Kuperan, 1999; Raakjær Nielsen 
and Mathiesen, 2003).

Research has, therefore, emphasized two 
critical points in relation to law enforcement 
and deterrence. The fi rst relates to the theory 
of normative action. It is unrealistic to expect 
law enforcement to address fi sheries non-
compliance if it is implemented in isolation 
from broader strategies that address the social, 
political, economic and cultural factors that 
are driving fi shers to behave in the way that 
they do. The second incorporates the rationalist 
approach to compliance, emphasizing that 
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law enforcement, and other informal controls, 
are necessary for deterring chronic, profi t-
maximizing individuals, and for enforcing the 
legitimacy of the management system. Thus, 
while the monitoring and enforcement of 
rules have been identifi ed as important for 
enhancing compliance, they need to be imple-
mented through legitimate, socially valued 
institutions that are accepted and supported.

These three preconditions of small-scale 
fi sheries compliance, which are argued to 
enhance our understanding of fi sher behav-
iour, refl ect the theoretical developments in 
fi sheries compliance theory. Legitimacy is 
embraced by the theory of normative action, 
while deterrence is embraced by the rationalist 
perspective of compliance. The precondition 
of social justice, however, has been highlighted 
as an important concept that needs to broaden 
current compliance thinking. By challenging 
existing laws, and attempting to understand 
the history and power behind their develop-
ment, an important analytical process is added 
to our understanding of fi sher behaviour. 
While the concept of social justice has been 
emerging in fi sheries discourse more broadly 
(Chuenpagdee et al., 2005; Hernes et al., 2005), 
it is argued here that it needs to be adopted 
more vigorously into compliance theory. As 
Jentoft (2000, p. 142) states ‘… a management 
system that cannot be defended on grounds 
of social justice is likely to be challenged, 
however solid its legal foundation.’

Conclusions

Traditionally, the key objective of fi sheries 
management has been to sustain fi sh stocks 
and ensure the ecological integrity of the nat-
ural system (Raakjær Nielsen et al., 2004). The 
concept of sustainability, however, has signifi -
cantly evolved over the years to acknowledge 
the inextricable link between the social and 
natural systems. In this context, a sustainable 
fi sheries system is one that leads to social, 
economic, ecological and institutional sus-
tainability of the fi shery as a whole (Charles, 
2001). Threats to any of these components of 
the fi shery system need to be understood and 
addressed in order to achieve sustainability in 

this broad sense. Non-compliance has been 
identifi ed as a threat to resource sustainability 
(Sutinen et al., 1990), and efforts to enhance 
compliance have largely been implemented in 
isolation of understanding the broader factors 
that may infl uence fi sher behaviour. As a 
result, despite law enforcement efforts, many 
fi sheries remain threatened, with both the 
resources and the fi shers at risk. This has 
highlighted the need to gain a broader under-
standing of the factors that motivate fi shers to 
comply (or not) with rules and laws.

This interconnectivity between human 
and natural systems is directly embraced by 
new approaches to fi sheries governance 
(Bavinck et al., 2005; McClanahan and Castilla, 
2007a; de Young et al., 2008; Garcia et al., 2008; 
Mahon et al., 2008). However, what underpins 
the small-scale fi sheries compliance frame-
work introduced in this chapter is that an 
understanding of compliance requires an 
understanding of power and law – how law is 
formulated and in whose interests. Further-
more, it has been argued that social justice, 
legitimacy and deterrence are preconditions 
for understanding and addressing compliance 
in a more integrated manner. By adopting strat-
egies that aim to achieve these preconditions, 
fi sheries policies will shift from a sole reliance 
on criminal justice approaches to achieve com-
pliance, to a more integrated approach that 
aims to sustain the fi shery system as a whole.
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12 Poverty Reduction as a Means to 
Enhance Resilience in Small-scale Fisheries

Edward H. Allison, Christophe Béné and Neil L. Andrew

Introduction

The vast majority (over 95%) of small-scale 
fi sherfolk (fi sh farmers, fi shers, traders and 
related occupations) are from low-income 
developing countries (FAO, 2009). A critical 
task for contemporary fi sheries management 
is to fi nd ways to ensure that fi shery systems 
(including people) are resilient in the face of 
multiple drivers of change. If fi sheries are to 
be sustained, adapted or transformed in ways 
that allow them to continue making useful 
contributions to society, then challenges to 
the sustainability of the ecological, social and 
economic elements of the system must be 
addressed (Jentoft, 2000; Charles, 2001). One 
such challenge is the high dependence of 
poor fi shing communities on these systems in 
the developing world (Béné et al., 2007). Tra-
ditional, sectoral approaches to poverty 
reduction in fi sheries have sought ways to 
reduce fi shing costs, catch fi sh more effec-
tively and make more profi t. While these 
remain worthwhile objectives, if they involve 
increasing fi shing capacity they are unlikely 
to be of long-term benefi t, given the need to 
reduce fi shing effort in many fi sheries. Other 
approaches must be found.

Addressing poverty among fi shing com-
munities is complicated by the multidimen-
sional nature of poverty. For example, cash 
incomes from fi shing are often higher than 

earnings from agriculture or other wage-
labour options, but vulnerability and insecu-
rity may be higher (Allison, 2005; Béné et al., 
2009a, b). Continued poverty is made more 
likely because fi sherfolk are often marginal-
ized, politically and economically (Béné, 
2003), sometimes because they comprise a 
minority ethnic group, but more often 
because they are simply overlooked in devel-
opment planning processes (Allison, 2005; 
Thorpe et al., 2007). Fisherfolk are often 
excluded from access to other employment 
opportunities, from equitable access to land, 
social services such as health and education, 
and may have weak political representation. 
They may also be poorly served by roads, 
markets and other infrastructure. These 
dimensions of livelihood insecurity and lack 
of social and human capital limit people’s 
ability and motivation to participate in 
resource governance, and hinder their 
capacity to engage successfully with global-
izing markets and other opportunities for 
economic development. This, in turn, leads 
to further marginalization and vulnerabi-
lity among fi shing-dependent communities, 
along with reduced income and assets, and 
increased pressure on resources that are 
already heavily exploited or at risk of degra-
dation. All these processes undermine the 
resilience of small-scale fi sheries (SSF) and 
provide the rationale for addressing poverty, 
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vulnerability and marginalization as integral 
parts of governing fi sheries for sustainability.

To address the complex set of interacting 
causes and effects of poverty it is fi rst neces-
sary to identify its main dimensions and driv-
ers; only then can practical measures to 
address or work around these constraints be 
identifi ed and acted upon. Most useful are 
approaches that build on people’s strengths, 
and address failures of basic entitlements, 
markets or policies, as required (Allison and 
Ellis, 2001). Most often, this will require part-
nerships with development actors outside the 
fi shing sector, such as health and education 
service providers, or microfi nance organiza-
tions, or local government, the judiciary and 
land courts. Understanding such connections 
between fi sheries and broader economic, 
social and political processes is particularly 
important in the context of evolving develop-
ment policy in a sector that seeks to use the 
potential of fi sh stocks to generate wealth for 
poverty reduction – a purpose for which there 
is wide consensus, albeit with debate about 
the appropriate mechanisms to achieve this 
(Cunningham et al., 2009; Béné et al., 2010).

In this chapter we argue that people who 
are poor, vulnerable or discriminated against 
are much less likely to be effective resource 
stewards. It is therefore a legitimate develop-
ment objective to improve their material, rela-
tional and subjective well-being, as a step 
towards improving fi sheries governance and 
the net benefi ts that fl ow from fi sheries to 
wider poverty reduction. Of course, fi sheries 
can be a vehicle to improve rights, wealth and 
well-being, but fi sheries must be placed in the 
broader context of people’s livelihoods and 
societal constraints and opportunities.

Following on from this rationale, devel-
opment actions can address poverty in fi shing-
dependent communities in ways that do not 
put additional pressure on heavily exploited 
resources. None of the potential actions we 
identify should be taken as generalizable, as the 
‘binding constraints’ to improved well-being 
and ecological status in any fi shery system are 
locale-specifi c and, if unworkable or irrele-
vant blue-print solutions are to be avoided, 
will have to be identifi ed through some diag-
nostic process (Rodrik, 2006; Andrew et al., 
2007; Ostrom, 2007).

The chapter is organized fi rst to draw on 
advances in ways in which poverty and liveli-
hoods are understood and analysed. We 
describe the multiple dimensions of poverty 
and related ‘state of being’ such as vulnerability 
and social exclusion, with reference to several 
important aspects of vulnerability, including 
gender, climate change, HIV/AIDS and child 
labour. The Sustainable Livelihoods Approach 
(SLA) has proved useful in analysing poverty 
and people’s livelihoods – we briefl y review 
the approach and its key principles. With a 
broader development context in mind we then 
make the case that there is a natural order or 
sequencing of development interventions. We 
briefl y review this perspective on develop-
ment. Finally, we identify a set of principles to 
ensure that poverty reduction and resource 
governance efforts are synergistic, rather than 
antagonistic, and combine to strengthen the 
role that fi shery social-ecological systems can 
play for the poor.

Poverty and Livelihoods

Before interventions to improve the liveli-
hood of fi sh-dependent communities can be 
identifi ed, it is necessary fi rst to understand 
how people make a living, what constrains or 
enables them to do so, what options are avail-
able to them and in what ways they are suc-
ceeding or failing. It is also necessary to 
understand the nature of poverty in its mul-
tiple dimensions and the complex reasons 
that some people remain poor, become poor 
or escape poverty.

Understanding poverty

While livelihoods analysis has been effective 
at drawing attention to the factors infl uencing 
livelihood outcomes in fi shing communities, 
it largely does so by emphasizing those out-
comes in terms of incomes and assets. These 
material dimensions of wealth or poverty are 
obviously important in considering develop-
ment, but there are other non-material dimen-
sions of poverty that can also be important 
and are not necessarily directly linked to the 
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material ones. The multiple dimensions of 
deprivation faced by many people involved 
in small-scale fi sheries can be considered in 
relation to three main concepts, drawn from 
the wider understanding of poverty in devel-
opment policy and practice:

Poverty is typically described in terms of 
low income and ownership of limited capital 
assets. Standardized measures of poverty of 
this type can be compared to standards (e.g. 
poverty lines) and are useful for assessing the 
impacts of economic policy and for targeting 
social protection measures. Increasingly, 
however, broader defi nitions of poverty are 
being used, for example:

. . . a human condition characterized by the 
sustained or chronic deprivation of the 
resources, capabilities, choices, security and 
power necessary for the enjoyment of an 
adequate standard of living and other civil, 
cultural, economic, political and social rights.

(UN Committee on   Social, Economic and 
Cultural Rights, 2001)

Vulnerability is understood in terms of 
people’s exposure to risks, the sensitivity of 
their livelihood systems to these risks and their 
capacity to use their assets and capabilities 

to cope with and to adapt to these risks. 
Two commonly used applications of this 
concept are in the World Food Programme’s 
famine vulnerability mapping (World Food 
Programme, 2007) and the IPCC’s mapping 
of vulnerability to climate change (IPCC, 
undated).

While poverty and vulnerability are some-
times thought of as ‘end results’ of natural 
stresses combined with policy failures of vari-
ous kinds, the third concept, that of marginaliza-
tion or social exclusion, describes a process by 
which certain groups are systematically dis-
advantaged because they are discriminated 
against on the basis of their ethnicity, race, reli-
gion, sexual orientation, caste, gender, age, 
education, class disability, HIV status, migrant 
status or where they live (Atkinson, 1998; 
DFID, 2005).

Income and asset poverty, vulnerability 
and marginalization are interrelated and 
overlapping conditions (Fig. 12.1). For exam-
ple, the poor tend to be more vulnerable to 
external ‘shocks’ because they lack assets to 
absorb and recover from the impacts of events 
such as destructive fl oods or tropical storms; 
fi shers impacted by the December 2004 Asian 
tsunami are an example (Pomeroy et al., 2006). 

Fig. 12.1. Multiple overlapping and 
reinforcing dimensions of poverty, and 
three frameworks or approaches that can 
be used to address these (redrawn from 
Allison et al., 2006).Vulnerability reductionRights-based approaches

Sustainable Livelihoods Approach

Income
and

asset poverty

Risk
and

vulnerability
Marginalization
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Those who are vulnerable because their liveli-
hoods are exposed to and sensitive to physi-
cal risks may need years fully to recover 
fi nancially from one of these extreme events. 
Similarly, income-poor people can become 
impoverished because they are excluded 
from the rights and opportunities available to 
others, sometimes on grounds of ethnicity, 
citizenship or gender. The poor, lacking assets 
such as access to education and information, 
can become marginalized in political pro-
cesses such as local development planning 
and are thus denied rights of participation.

Understanding livelihoods

The concept of a ‘livelihood’ brings together 
the critical factors that affect the vulnerability 
or strength of individual or family survival 
strategies (Ellis, 2000, p. 10): ‘A livelihood 
comprises the assets (natural, physical, 
human, fi nancial and social capital), the 
 activities, and the access to these (mediated 
by institutions and social relations) that 
together determine the living gained by the 
individual or household.’

Livelihoods incorporating small-scale fi sh-
ing are typically either occupationally diverse 
or geographically dispersed, and sometimes 
both (Ellis, 1998; Allison and Ellis, 2001). Such 
livelihood strategies may be composed of a 
portfolio of activities only some of which may 
be related to fi shing. Mobility and migration 
is an important component of many fi sher-
folk’s livelihood strategies (both men in the 
catching sector and women in the postharvest 
sector). Strategies can also relate to people’s 
consumption choices (e.g. ‘doing without’ or 
the sale of assets). Short- and long-term mea-
sures to ensure survival are often distinguished 
as ‘coping’ and ‘adapting’, respectively (Ellis, 
2000).

The fundamental social and economic 
unit considered in analyses of livelihoods is 
typically the household, conceived as being 
the social group that resides in the same 
place, shares the same meals and makes joint 
or coordinated decisions over resource alloca-
tion and income pooling. A sustainable liveli-
hood is one in which people are able to 

maintain or improve their standard of living 
related to well-being and income or other 
human development goals, reduce their vul-
nerability to external shocks and trends, and 
ensure their activities are compatible with 
maintaining the natural resource base – in 
this case the fi sh stocks.

Analysing poverty and livelihoods: 
the Sustainable Livelihoods Approach

The Sustainable Livelihoods Approach (SLA) 
and its underlying ‘capitals and capabilities’ 
framework has proved useful in understand-
ing livelihoods and the multiple dimensions 
of poverty (Allison and Ellis, 2001; Allison 
and Horemans, 2006). The SLA is typically set 
out in the form of a set of guiding principles 
and an analytical framework. The core prin-
ciples that underlie SLA thinking can be sum-
marized as:

 ! Putting people’s social and economic ac-
tivities at the centre of the analysis. This 
acknowledges that attempts to reduce 
fi shing pressure or change the distribu-
tion of access to fi sheries in support of 
the poor require us to understand peo-
ple’s circumstances.

 ! Taking a view of the options for manage-
ment and development intervention that 
involve transcending traditional sectoral 
boundaries such as fi sheries, agriculture, 
pastoralism, wage labour or small enter-
prise, and that incorporate overarching 
issues that affect all people, irrespective 
of occupation, such as access to social 
services (e.g. health, education, social 
security), fi nancial services (savings, 
loans, insurance), political representa-
tion and judicial services.

 ! Making micro–macro links. Livelihood 
approaches encourage explicit consider-
ation of links between local issues (such 
as resource allocation among different 
types of resource users in a fi shery), 
meso-level processes (such as decen-
tralization of planning and fi nancial 
management of fi shing ports or landing 
sites, from national to local authorities) 
and wider concerns, including national 
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policy and economic or social change 
(such as the adoption of a new fi sheries 
policy or legislation, the liberaliza-
tion of markets and the withdrawal of 
production-related subsidies).

 ! Being responsive and participatory in 
addressing management priorities. This 
normally involves working in partner-
ship with fi shers and other stakeholders 
in the public and private sectors and pro-
motes a dynamic, adaptive and learning 
approach to management.

 ! Building on strengths. Although the focus 
of development is to address problems 
such as low incomes, poor health, lack of 
education, food insecurity, social exclu-
sion or vulnerability, the livelihoods 
approach encourages ways of address-
ing these issues that make the most of 
people’s existing strengths and abilities. 
In fi shing communities, these may include 
extensive local or indigenous technical 
knowledge, strong vocational skills and 
diverse and fl exible livelihood strategies 
that are highly responsive to change in 
potentially positive ways.

 ! Taking a broad view of sustainability. The 
four key dimensions to sustainability – 
economic, institutional, social and envi-
ronmental (Charles, 2001) – are all impor-
tant to sustainable fi shery management. 
The livelihoods approach makes these 
dimensions explicit. The SLA also implic-
itly recognizes the dynamism of people’s 
lives and does not view sustainability in 
static, equilibrial terms. Sustainability is 
viewed instead as the capacity of the 
elements of a livelihood system (people, 
institutions, environment and economy) 
to withstand shocks and adapt to change.

While none of these principles are new or 
unique to the livelihoods approach, taken 
together they represent a way of working in 
development that has yielded some positive 
results in other areas of rural and natural 
resource development (Chambers and Con-
way, 1992; Ellis, 2000). The reader is referred 
to Ellis (2000) and Allison and Ellis (2001) for 
more detailed discussions of the SLA.

The SLA has been criticized because it 
does not immediately draw the attention of 

analysts to the important dynamics of power 
that take place in all human interactions. 
Gender, class and ethnicity are all key ele-
ments in power relationships and can con-
tribute to social exclusion (Kabeer, 2000). A 
focus on social exclusion leads to consider-
ation of the broad framework of human rights 
law as a means of addressing neglect, dis-
crimination and abuse. Later in this chapter, 
we illustrate the application of social exclu-
sion theory and responses to two specifi c 
forms of inequity found within some fi shing 
communities – gender inequity and the 
exploitation of children.

The defi nition of sustainability used 
within the SLA (above) is echoed in recent 
defi nitions of ‘resilience’ (see Andrew and 
Evans, Chapter 2, this volume for a review in 
this context). Resilience, as it is usually 
defi ned, is a value-free property of a social-
ecological system (Walker et al., 2004; Brand 
and Jax, 2007). As Walker et al. (2010) and oth-
ers note, poverty is a resilient, but bad, ‘state’ 
for SSF, but the word ‘resilient’ is mostly 
referred to as a positive attribute of a system 
(and certainly of people). Andrew and Evans 
(Chapter 2, this volume, p. 16) defi ne a resil-
ient small-scale fi shery as one that ‘. . . 
absorbs stress and reorganizes itself follow-
ing disturbance, while still delivering bene-
fi ts for poverty reduction’. By directly 
asserting a generic value, this defi nition 
makes resilience thinking more useful in 
policy development; it is the right of people 
within the fi shery along with legitimate 
duty-bearers in government to defi ne the 
specifi c mechanisms by which an SSF 
 contributes to poverty reduction.

Livelihood sustainability is also affected 
by external factors, sometimes referred to as 
the vulnerability context, comprising cycles 
(e.g. seasonality), trends and shocks that 
are outside the control of the household. 
Trends might include decreasing catch rates, 
increasing prices for fi sh, and factors unre-
lated to fi sheries that nevertheless impact on 
fi shing households, such as rising costs of 
food staples or medicines. Shocks might 
include storm events that damage shore 
 facilities, toxic algal blooms or sudden fuel-
price hikes and currency devaluations that 
affect the costs of fi shing inputs and market 
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prices for fi shery products. At a household 
level, illness or death of a family member and 
the theft or loss of a fi shing net are obvious 
shocks.

Because the conceptualization of vulner-
ability is quite vague in the SLA, livelihoods-
based analyses to inform poverty reduction 
actions are often supplemented with more 
explicit frameworks for vulnerability analy-
sis. One such framework was developed by 
the Inter-governmental Panel on Climate 
Change (IPCC, 2001), and clearly distinguishes 
three elements of vulnerability – exposure to 
risks, sensitivity of the system to those risks 
and the capacity of actors or agents within the 
system to undertake planned adaptation to 
reduce either exposure or sensitivity – or 
both. The framework can be applied to any 
type of risk (e.g. economic risks, climate 
change risks) and the system under consider-
ation can be adapted according to context – it 
can be applied to individuals, households, 
communities, sectors or national economies. 
Later in this chapter we illustrate its applica-
tion to fi shery systems facing risks from cli-
mate change and from exposure of fi sherfolk 
to HIV and AIDS.

The concepts and methods of livelihoods 
analysis have been applied to understanding 
the role that fi sheries play in the rural econ-
omy in coastal, lakeshore and fl oodplain 
areas in both developing and developed 
countries, in order to inform policy debates 
on fi sheries management and development 
(e.g. Allison and Ellis, 2001; Allison, 2005; 
Allison and Horemans, 2006; Béné et al., 2007; 
Ahmed et al., 2008).

Understanding how people succeed or 
fail in sustaining their livelihoods in the face 
of shocks, trends and seasonality can help to 
design policies and interventions to assist peo-
ples’ existing coping and adaptive strategies. 
These interventions may include improving 
access to education and health care facilities, 
strengthening rights to land for settlement 
and agriculture (i.e. not just rights of access to 
fi sh stocks), reforming local tax and licence 
systems, providing fi nancial and enterprise 
development services (and not just credit for 
purchase of fi shing gear) and promotion of 
diversifi cation – all issues seldom addressed 
in fi sheries management and policy, and only 

recently addressed in fi sheries development 
projects. We now turn to giving examples of 
the kinds of practical interventions of this 
type that have successfully been attempted 
under each of the three areas of poverty 
reduction.

Addressing Social Exclusion

With fi shing often taking place on the neglected 
and poorly regulated margins of society, seri-
ous human development concerns can emerge 
around discrimination (including gender and 
social discrimination), labour market issues 
(including poor and insecure working condi-
tions), power asymmetry and abusive labour 
relations or widespread incidence of child 
labour – as well as involvement of fi shing 
boats and fi sherfolk in international crime, 
including drug and arms smuggling and 
people-traffi cking (Sharma, 2003; FAO, 2007; 
Allison and Kelling, 2009).

Emerging partnerships between fi shery 
sector agencies and ILO, UNICEF, UNHCR, 
labour unions, international police forces and 
human-rights organizations are beginning to 
address some of these issues, but the links 
between these initiatives and improved fi sh-
eries governance have not yet been articu-
lated (Allison et al., (submitted)). Strategies 
for reducing fi shing-dependent peoples’ mar-
ginalization are an integral part of any 
attempt to improve the governance of fi sher-
ies. This can be achieved by improving their 
access to regular health services, by govern-
ing fi shing-related labour markets more effec-
tively, supporting gender equity, addressing 
justice and security issues, and upholding 
basic human rights. A well-governed fi shery 
sector will bring benefi ts to society that go 
well beyond securing a sustainable supply of 
fi sh, to include improved human security – 
and not just for fi sherfolk.

Responses to gendered differentials and 
child labour issues in development outcomes 
are two examples of the results of processes of 
social exclusion that result in human-rights 
violations, and which can be addressed by 
recourse to international and national human 
rights law.
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Women’s rights and gender

Drawing on a range of sources, WorldFish 
Center (2010) provides some useful defi ni-
tions of gender-related terms in fi sheries and 
aquaculture:

Gender refers to the socially constructed 
roles and status of women and men, girls and 
boys. Culturally specifi c norms and beliefs 
defi ne the social behaviour of women and 
men, and the relationship between them. Gen-
der roles, status and relations vary according 
to place (countries, regions, villages), groups 
(class, ethnic, religious, caste), generations 
and stages of the life cycle of individuals. 
Gender is thus not about women but about 
how the categories of men and women are 
constructed and how those constructions 
affect the day-to-day lives of men and women.

Gender equity is the process of providing 
equal opportunities to women and men. To 
ensure fairness, measures are often needed to 
compensate for historical and social disad-
vantages that might have prevented women 
and men from having access to a level play-
ing fi eld. Equity is a precondition to equality.

Gender equality is the condition when 
women and men enjoy the same status. Gen-
der equality means that women and men 
have equal conditions for realizing their full 
human rights and potential to contribute to 
national, political, economic, social and cul-
tural development, and to benefi t from the 
results. The concept of equality acknowl-
edges that differential treatment of women 
and men may sometimes be required to 
achieve sameness of results, because of differ-
ent life conditions or to compensate for past 
discrimination. Gender equality also signifi es 
that society places equal value on the simi-
larities and differences between women and 
men, and the varying roles that they play.

Gender analysis is a tool better to under-
stand the different social, economic, cultural 
and political realities of women and men, girls 
and boys. At its core is an understanding of 
how culture (underlying values, norms and 
beliefs) defi nes gender identities and inequali-
ties. It aims to uncover the dynamics of gen-
der differences across a variety of issues. 
These include gender issues with respect to: 
(i) social relations (how ‘male’ and ‘female’ 

are defi ned in the given context, their norma-
tive roles, duties, responsibilities); (ii) eco-
nomic/livelihood activities (gender division 
of labour in productive and reproductive 
work within the household and the commu-
nity); (iii) access to and control over assets, 
resour ces, services, institutions of decision-
making and networks of power and author-
ity; and (iv) well-being in terms of needs and 
aspirations, the distinct indicators and percep-
tions of well-being and the needs and aspira-
tions of men and women, both practical (i.e. 
given current roles, without challenging social 
norms) and strategic (i.e. needs which, if met, 
would change their position in society).

Gender disparities in fi sheries and aqua-
culture can result in lower labour productiv-
ity within the sector and ineffi cient allocation 
of labour at household and national levels 
(reviewed by Weeratunge et al., 2010). Laws, 
customary beliefs, cultural norms and/or 
unfavourable regulatory structures of the 
state often reduce women’s access to fi sheries 
resources and assets (Okali and Holvoet, 
2007). This implies that women are likely to 
constitute a larger proportion of the poor 
within this sector, as they do in agriculture, 
forestry and industry.

Addressing gender inequities by improv-
ing women’s incomes and educational levels, 
as well as their access to information and 
decision-making processes, enhances human 
capabilities of the household, as well as soci-
ety in general. Important for sustainable 
change are measures to improve governance, 
especially enhanced voice and accountability, 
and public sector capacity to be responsive to 
gender-specifi c needs. Cash earned by women 
contributes to the local economy, and in some 
areas is provided as capital to male producers 
to improve their productive assets. There is 
increasing evidence that those countries 
which have performed well towards achiev-
ing gender equity have also reached higher 
levels of economic growth and/or social well-
being in general (World Economic Forum, 
2006, 2007).

A range of directed activities can take 
place from sectoral entry points (e.g. health, 
education, enterprise development) and 
through local initiative (e.g. formation of 
women’s marketing cooperatives and savings 
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and insurance clubs), successful examples of 
which are reviewed in the special volume of 
World Development (Choo et al., 2008) and in 
Williams et al. (2005), Okali and Holvoet 
(2007), Williams (2008) and Weeratunge et al. 
(2010). Overall, however, scaling-out efforts 
will require high-level legislative, political 
and economic commitment in the form of 
gender mainstreaming programmes.

Eliminating child labour

The International Labour Organization (ILO, 
undated) defi nes child labour as ‘. . . work 
that deprives children of their childhood, 
their potential and their dignity, and that is 
harmful to physical and mental develop-
ment’. Fisheries is one of the most dangerous 
sectors for children to work in. If both ILO 
estimates and FAO statistics on total numbers 
of people employed in fi sheries are accurate, 
children make up a signifi cant part of the 
labour force. Estimates for four developing 
countries (Table 12.1) indicate that child 
labour in fi sheries accounts for between 2.5% 
and 5.2% of the total number of child labour-
ers in those countries, with boys estimated to 
account for between 86% and 91% of child 
labour in the sector. In these four countries, 
on average, every 10th person working in 
fi sheries is a child. A study of Senegal’s arti-
sanal fi shery by ILO found just under one 
third (29%) of the workforce were children 
(O’Riordan, 2006).

Appropriate interventions to ensure that 
children’s work in the sector does not com-
promise their development or violate their 
rights are therefore vitally important. Not all 
work done by children is damaging to them, 
and interventions to remove children from 

work in fi sheries must proceed with caution. 
Especially in fi sheries, where sons follow their 
fathers, the work of children is often seen as 
professional training, preparing them for 
adulthood. And, it must be borne in mind, in 
setting expectations for the benefi ts of eradicat-
ing child labour, that both adults and children 
in fi shing communities are often marginal-
ized and deprived of access to education and 
health service support. From a fi sheries gov-
ernance perspective, the use of cheap child 
labour in fi sheries signals probable economic 
over-exploitation, as children are usually 
paid less than adults to work. Arguably, chil-
dren working for their own family can also 
play a critical role in contributing to main-
taining a minimum living standard.

To date, there has been little policy 
response to this issue from the fi sheries sector 
itself, despite the growing concern of other 
agencies around safety and health/working 
conditions in the fi sheries sector and its wide-
spread employment of children. Agencies 
involved in labour rights and children’s rights 
have, however, worked with children and 
their communities to secure a better future for 
child situations of worst or hazardous forms 
of labour. The International Organization for 
Migration, for example, has taken a leading role 
in trying to free children working as bonded 
labour in Ghana’s Lake Volta (ICSF, 2006).

Other prominent child labour campaigns 
have been associated with global commodity 
chains – for example, reports about abusive 
conditions and the use of labour, including 
children employed in shrimp farming, have 
raised consumer awareness, led to boycotts 
on particular companies’ products and some-
times to overall bans on exports from entire 
countries (Silp, 2007; Solidarity Center, 2008). 
This type of action illustrates the power of 

Table 12.1. Child labour in fi sheries (selected countries, 2001–2002). Data from FAO (2008).

Child
labourers in 
fi sheries (n)

Children
in fi sheries 

workforce (%)

Fisheries 
contribution to 

overall child labour (%)

Boys as child 
labourers in 
fi sheries (%)

El Salvador 10,085 4.5 86.0
Ghana 49,185 9.4 2.5 87.2
Bangladesh 209,733 11.9 2.8 86.1
The Philippines 208,000 10.4 5.2 91.3
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mobilizing consumer concern and choice, but 
does not directly lead to any improvement for 
the children, who depend on their jobs, unless 
consumer boycotts are followed up by legal 
action by exporter countries and practical 
action to comply with labour standards by 
companies.

Sustainable solutions to the problem of 
child labour lie beyond campaigns and legis-
lation. Addressing the fundamental reasons 
of why children work, to the detriment of 
their health and education, means tackling 
the problems of poverty and inequality in the 
wider society as opposed to interventions tar-
geting only the fi shing-dependent communi-
ties. One example of an integrated solution 
was the ILO-IPEC Medan fi shing programme 
aimed at eliminating child labour on jermals 
(fi shing platforms) in North Sumatra, Indo-
nesia. The programme built on a partnership 
with the Government of Indonesia and 
included surveys, dialogues, local capacity 
building with provincial government, with-
drawal and rehabilitation activities (shelters, 
vocational training and provision of microfi -
nance to children), but also aimed at prevention 
through awareness training and education 
programmes. The ILO’s International Pro-
gramme on the Elimination of Child Labour 
(IPEC) has a wealth of information on this 
programme and other child labour initiatives 
(ILO-IPEC, undated).

Reducing Vulnerability: 
Reducing Exposure to Risks and 

Building Adaptive Capacity

Environmental, political and economic haz-
ards, adverse trends and shocks of various 
types can negate many years of hard work 
and careful accumulation of assets of those 
attempting to climb out of poverty. Fisherfolk 
face a range of such hazards – from extreme 
weather, theft or loss of fi shing gear, to high 
susceptibility to ill health from exposure to 
water-borne diseases.

There are three basic ways in which 
fi sherfolk’s vulnerability to hazards can be 
reduced. One can either fi nd a way to reduce 
exposure to risk, to reduce the sensitivity of 

their livelihood systems to the unavoidable 
risks to which they are exposed, or to build 
their capacity to adapt the consequences of a 
livelihood system that is exposed to some 
irreducible degree of risk and will always be 
sensitive to some risks. For example, most 
natural resource-based activities will always 
be sensitive to climate risks, and the only way 
to reduce sensitivity is to diversify out of nat-
ural resource-based activities – something not 
possible or desirable for many fi sherfolk. We 
illustrate what can be done to reduce vulner-
ability in practice with reference to two major 
hazards confronting many fi shing communi-
ties: climate change and HIV/AIDS.

Reducing vulnerability to climate change

Fisheries managers and fi sherfolk have histor-
ically had to adapt to the vagaries of weather 
and climate (see, for instance, Glantz and 
Thompson, 1981; Cole, 1996; Gordon and 
Munro, 1996; Flaaten et al., 1998; Lauck et al., 
1998; Allison et al., 2005; Rothschild et al., 2005). 
Uncertainty is inherent in fi sheries, so there is 
an expectation of change and a stock of knowl-
edge and experience of coping with it and 
adapting to it (Miller and Fluharty, 1992). 
However, current rates of change are histori-
cally unprecedented (MacKenzie and Schie-
dek, 2007; Dulvy et al., 2008). Furthermore, 
multiple stressors like over-exploitation and 
anthropogenic-driven degradation of marine 
and freshwater habitats are already threaten-
ing fi sheries around the world and eroding 
their capacity to adapt to change in general.

Adaptation to climate change impacts 
will vary across scales (local, regional, national, 
global), by sector of activity (aquaculture, fi sh-
eries, agriculture) or by actors (individuals, 
communities, private sector, governments). 
They can be anticipatory strategies or reactive 
responses (Thompson and Adger, 2005) and 
should include: (i) management approaches 
and policies that build the livelihood asset 
base, reducing vulnerability to multiple stress-
ors, including climate change; (ii) an under-
standing of current response mechanisms to 
climate variability and other shocks, in order 
to inform planned adaptation; (iii) a recogni-
tion of the opportunities that climate change 
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could bring to the sector; (iv) adaptive strate-
gies designed with a multi-sector perspective; 
and (v) recognition of fi sheries’ potential con-
tribution to mitigation efforts. The last two 
aspects call for a greater inclusion of fi sheries 
in ongoing climate policy discussions (Dulvy 
and Allison, 2009).

Reducing vulnerability to multiple stress-
ors and helping build adaptive livelihoods is 
how institutions can foster socio-ecological 
systems that provide building blocks for the 
maintenance of livelihoods in the face of 
critical and pervasive threats, and resilient 
fi sheries that can absorb disturbances and 
reorganize themselves following perturba-
tion while still delivering benefi ts for poverty 
reduction. While some specifi c investment 
will be needed (i.e. risk reduction and trans-
fer initiatives such as early warning systems, 
storm-shelters, managed retreat and insur-
ance), adapting to climate change becomes a 
matter of addressing the fundamental prob-
lems of fi sheries management and the under-
lying factors that cause vulnerability 
(Westlund et al., 2007; Coulthard, 2008; Mun-
day et al., 2008; Pratchett et al., 2008; Brander, 
2010; Drinkwater et al., 2010).

Understanding autonomous adaptation 
to past and current stresses, such as extreme 
events, can aid in designing measures that 
reduce the adverse impacts of future climate 
change and the implementation of inade-
quate measures (maladaptation). For instance 
current patterns of livelihood diversifi cation 
in response to environmental changes, includ-
ing geographical mobility, require specifi c 
policy and institutional changes that can 
inform planned adaptation. When analysing 
the adaptive responses of fi shers to environ-
mental change in the Inner Niger Delta in 
Mali, Morand et al. (submitted) stressed the 
degree to which these communities were 
highly sensitive to changes in the hydro-
climatic conditions of the delta, but also that 
they were remarkably limited in the ways 
they could mitigate the impacts of these 
changes. For fi sh-dependent households that 
have adopted a diversifi ed set of activities 
through involvement in farming, a close anal-
ysis reveals that the high seasonality and con-
straints characterizing their main activities 
(fi shing and farming) does not offer any real 

possibility of switching between the activi-
ties. The situation is no better for specialized 
fi shers that migrate to follow the fi sh and do 
not farm. The high density of the population 
in the delta has drastically reduced the possi-
bility of fi nding new migration routes or new 
settlement sites within the delta. In sum, 
although migration and diversifi cation are 
often presented in the literature as strategies 
adopted by households or individuals to reduce 
vulnerability, Morand and his colleagues dem-
onstrate that, in the case of fi sh-dependent com-
munities, these strategies alone will not be 
suffi cient to help the local populations of the 
Inner Niger Delta to face the increasing con-
straints associated with a changing climate.

Negative impacts are extensively pre-
sented in the literature, while positive impacts 
of climate variability and change on the 
fi sheries sector are seldom mentioned. The 
impacts of climate change will not be distrib-
uted equally. There will be relative ‘winners’ 
and ‘losers’, some communities may suffer 
signifi cant losses due to physical damages or 
changes in fi sh distribution, while others will 
be less affected – or may even benefi t by, for 
instance, positive changes in abundance of 
certain species. Successful identifi cation of 
policies that enhance adaptation will occur 
only if the opportunities brought by climate 
change are identifi ed.

Indirect impacts of climate change aris-
ing from adaptive strategies pursued by dif-
ferent sectors will require a more holistic 
planning perspective to ensure that adaptive 
strategies are designed with a multi-sector 
perspective to minimize net impacts. Pres-
sure from other resources (e.g. water, agricul-
ture coastal defence) might restrict the 
ability of the fi shery sector to adapt to cli-
mate change in some cases, and enhance it in 
others (mangroves and reefs for coastal 
defence – enhance coastal fi sheries; irrigation 
and fl ood control – disrupt inland fi sheries).

Climate change will bring about new 
challenges to fi sheries-based livelihoods in 
the coming decades. To tackle these, a diverse 
portfolio of responses is needed, where pov-
erty and vulnerability reduction, fi sheries 
governance and climate policies agenda are 
reconciled. The additional investment needed 
for local communities to adapt to climate 
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change, if well targeted, can yield direct and 
ancillary benefi ts in the short and long term, 
resulting in positive returns on investment 
and ‘win-win’ situations.

Reducing people’s vulnerability 
to HIV and AIDS

A synthesis of surveys conducted between 
1992 and 2004 in ten low- or middle-income 
countries in Africa, Asia and Latin America 
for which data were available (Democratic 
Republic of Congo, Kenya, Uganda, Cambo-
dia, Indonesia, Malaysia, Myanmar, Thai-
land, Brazil and Honduras) shows that, in all 
except one (Brazil), HIV prevalence in fi shing 
communities is 4–14 times higher than the 
countries’ national average prevalence rate 
for adults aged 15–49 (Kissling et al., 2005). 
These rates of HIV infection place fi sherfolk 
among groups more usually identifi ed as 

being at high risk; they are in fact higher than 
those for both truck drivers and the military 
in all countries (again except Brazil) for which 
comparative data are available. Because there 
are many fi sherfolk compared with people in 
other sub-populations with high HIV preva-
lence, such as injecting drug users, the number 
of fi sherfolk likely to be HIV positive is very 
large, making them a priority for support for 
prevention, treatment and care programmes 
for HIV and AIDS.

Many of the characteristics of small-scale 
fi sherfolk in developing countries that make 
them vulnerable to HIV, such as mobility, lack 
of health care facilities, poverty and social 
exclusion, also make them likely to miss out 
on access to prevention, treatment and care, 
unless the scale of the problem is more widely 
known (Seeley and Allison, 2005).

Although there are a range of useful 
responses to high prevalence of HIV and 
incidence of AIDS in fi shing communities 
(Box 12.1), there is still a need for greater 

Box 12.1. Examples of actions in addressing HIV and AIDS in fi shing communities (adapted from 
FAO, 2005).

Prevention
• workplace-based prevention measures in major seafood companies in Namibia (National AIDS 

Commission of Namibia);
• AIDS awareness-raising campaigns in Melanesia (Secretariat of the Pacifi c Community);
• behaviour change, e.g. through peer-to-peer education in Congo-Brazaville, Benin and Ghana 

(FAO/DFID Sustainable Fisheries Livelihoods Programme); and
• toolkit for HIV prevention among fi shermen in Vietnam (Asian Development Bank and UNDP).

Care
• providing primary health services to mobile and migrant fi shers in Tanzania and Congo (USAID, 

SIDA and National AIDS Commissions); and
• providing nutritional and positive living support for orphans and people living with HIV/AIDS in 

villages surrounding Lake Victoria, Uganda (The AIDS Support Agency – TASO).

Mitigation
• saving schemes developed for vulnerable women and girls in fi shing communities in Congo 

(National AIDS Commission and FAO/DFID SFLP);
• training fi shermen in alternative occupations to increase opportunities for livelihood diversifi cation 

in Zambia (Médecins Sans Frontières);
• development of small-scale aquaculture for people living with HIV and AIDS in Malawi (WorldFish 

Center);
• junior farmer fi eld and life schools for orphans and vulnerable children in fi shing/farming communities 

in western Kenya (FAO and World Food Programme); and
• community-initiated safety nets – local fi shing crew associations and beach management units 

donating a proportion of their daily catch to support orphans’ education (Lakes George and Edward, 
Uganda; DFID/CARE Integrated Lake Management project).
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visibility of the issues in both AIDS response 
planning and fi sheries-sector investment 
strategies. Such visibility would ensure that 
responses are coordinated to include both 
prevention (e.g. behaviour change campaigns, 
improved availability of condoms and treat-
ment for other sexually transmitted infections 
that raise probabilities of viral transmission) 
and treatment and care. Most importantly, 
such health-sector approaches should be inte-
grated with attention to underlying causes of 
high HIV prevalence and high levels of mor-
bidity and mortality from AIDS-related ill-
ness, such as poverty, social exclusion and 
poor health and nutrition, and to mitigation 
of the impacts of AIDS on affected house-
holds and communities. A major step forward 
in identifying and testing such integrated 
approaches was the investment of the Swed-
ish International Development Agency (SIDA) 
in action-research to identify effective inte-
grated solutions, scaled out to encompass 
many of Africa’s most important HIV-affected 
fi shing areas (WorldFish and FAO, 2010).

In some fi shing communities, client–
patron relationships can be responsible for the 
occurrence of transactional sex arrangements 
(‘fi sh for sex’), whereby female fi sh-traders 
engage in sexual relationships with male fi sh-
ers to secure a supply of fi sh (Béné and Merten, 
2008). These researchers demonstrated that the 
economic impoverishment discourse, which 
is often put forward to explain fi sh-for-sex 
transactions, is in fact too simplistic to cap-
ture the complexity of the phenomenon. Béné 
and Merten’s (2008) evidence suggests that 
women are neither entirely victims nor in 
total control of these relationships. Yet, the 
prevalence of HIV/AIDS makes fi shers, trad-
ers and processors highly vulnerable to dis-
ease, which has a wide societal and economic 
impact (Allison and Seeley, 2004). Transac-
tional sex is not, however, confi ned to the fi sh 
trade and is found in a variety of other con-
texts where women rely on men for access to 
resources and fi nancial support (Chatterji 
et al., 2004).

These risk behaviours need to be 
changed by addressing both their proximate 
factors – men’s behaviour – and their root 
causes – poverty, vulnerability and the ‘risk 
environment’. Such efforts require novel 

partnerships between donors, fi shery and 
health agencies, and within and between 
communities themselves.

The above examples illustrate how issues 
outside the normal domain of fi shery manag-
ers impact on the livelihood and well-being 
of fi shing-dependent communities (see also 
Hall, Chapter 8, this volume). These exam-
ples help highlight the fact that in situations 
where vulnerability to risks such as HIV and 
climate change are high, fi shers may not per-
ceive vulnerability related to fi sh stocks to be 
such a high priority, simply because the liveli-
hood risks associated with fi sh stock collapse 
are minor compared with the risks of con-
tracting HIV or the perceived risks of future 
damage from increased frequency of climate 
change-associated extreme events (Allison, 
2005). More globally, recent empirical research 
suggests that, in some parts of the developing 
world, the main sources of vulnerability of 
fi shing communities are rarely perceived to be 
directly related to the status of the resources. 
Instead, it is often a question of access to the 
most basic human needs such as food secu-
rity, access to health or drinking water (Mills 
et al., 2009). Failure to address these and other 
sources of vulnerability in fi shing communi-
ties thus undermines efforts to engage fi sher-
folk in participatory governance, including 
fi sheries co-management.

Improving Income and Assets

A central element of most planned poverty 
reduction efforts is to improve the incomes 
and the asset base of the poor so that they are 
able to take advantage of a wider range of 
income-generating opportunities, or to cope 
with shocks. Poverty reduction in fi shing-
dependent people has tended to focus on 
ways to improve fi shing incomes and access 
to fi shing-related assets (including property 
rights related to fi sheries). This sectoral focus 
is problematic in the context of widespread 
concern with biological overfi shing, economic 
ineffi ciency and increasing confl ict over access 
to resources, and more recent development 
advice has emphasized the need to raise 
incomes and strengthen assets in ways that 
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do not necessarily put additional pressure on 
heavily exploited fi sh stocks.

Improved fi shing incomes can be 
achieved, for example, by increasing fi shing 
capacity, reducing fi shing costs or increasing 
fi shing effi ciency, adding value to fi shery 
products through local processing or improved 
handling and preservation. The logic of rais-
ing income and productivity is derived from 
comparison with agriculture, where such a 
goal can be pursued sustainably in many 
cases but, in the situation where access to 
fi sheries is open to many, such an approach 
may lead to accelerated resource depletion 
unless accompanied by effective enforcement 
of limits to the overall fi shing effort. With 
raised effi ciency or effort of individuals as a 
means of increasing fi shing income, there is 
likely to be a need to reduce the number of 
people able to access fi shing as a source of 
income, in order to maintain overall exploita-
tion rates at sustainable levels (Charles, 2001). 
Where the fi sheries sector is not intricately 
embedded in the wider local economy, such a 
strategy makes economic sense from both a 
sectoral and regional or national perspective. 
It is less obviously benefi cial to local and 
national poverty reduction if fi shing activities 
and income are used to support other rural 
enterprises and to secure livelihoods in uncer-
tain and highly seasonal production contexts 
(Allison and Ellis, 2001).

In the absence of an ability to control 
access to resources, or if there a perceived 
need to ensure access to as many people as 
possible, the wisdom of raising incomes from 
fi shing can thus be called into question. Ian 
Smith (Smith, 1979) was among the fi rst to 
point this out, arguing that sustainable devel-
opment in small-scale fi sheries needed to 
raise the opportunity costs of fi shing, by rais-
ing opportunity income of alternative liveli-
hoods. This would then result in fl uid entry 
and exit from fi shing according to the avail-
ability of better opportunities elsewhere. Thus, 
promoting alternative livelihood options 
would result in a diversifi ed local or house-
hold economy in dynamic equilibrium, within 
which access to fi shing opportunities was 
an integral part. Livelihood diversifi cation 
has since become a stated policy goal of many 
fi sheries management and development 

programmes – for example, the DFID-funded 
Sustainable Fisheries Livelihoods Programme 
in West and Central Africa, 2000–2006 (West-
lund et al., 2007) and the Spanish government-
funded Asia-Pacifi c Coastal Livelihood 
Diversifi cation Programme, implemented by 
FAO, which started in 2009.

Diversifi cation refers here to the contin-
ual adaptive process whereby households 
add new activities, maintain existing ones 
and drop others, thereby maintaining diverse 
and constantly changing livelihood portfo-
lios. It does not refer to individuals switching 
full-time occupations, nor to the diversity of 
sub-sector enterprise types in rural areas 
(Ellis and Allison, 2005). Nevertheless, when 
contemporary fi shery development pro-
grammes talk about diversifi cation, there is a 
strong imperative to use diversifi cation out of 
fi shing as a means to effect ‘capacity reduc-
tion’ (Ward et al., 2004; see also Pomeroy et al., 
Chapter 7, this volume).

Household incomes can be improved by 
diversifi cation, if options that provide higher 
returns to investment (of labour and capital), 
or reduced risks, and improved well-being 
can be identifi ed. The problem with many 
suggested diversifi cation options is that they 
either increase risks, require assets not held 
by some fi shing people (such as access to 
land) or deliver returns to investment inferior 
to fi shing and fi sh-trading income. Moreover, 
many suggested diversifi cation options are 
‘boutique solutions’ accessible to only a few 
(e.g. handicrafts, ecotourism) or require recon-
fi guration of the household unit (e.g. long-
distance labour migration). Among people 
who enjoy the material and non-material 
rewards of fi shing (Pollnac et al., 2001), diver-
sifi cation out of fi shing may not be an attrac-
tive option, for any one of the above reasons.

Diversifi cation is most likely to be attrac-
tive and sustainable where it is accompanied 
by appropriate asset strengthening – both 
through improved asset provision (e.g. through 
infrastructure development) and improving 
the conditions of access to assets (e.g. through 
community-based natural resource manage-
ment, or means of ensuring that the poor 
and marginalized get equitable access to 
ways of strengthening their human and 
fi nancial capital).
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The diffi cult balance that development 
projects in fi shing communities have to 
achieve is in how to foster improved liveli-
hoods, while simultaneously sustaining the 
natural resource base. Once again, prescriptive 
approaches, technical fi xes and institutional 
magic bullets are unlikely to succeed. Ground-
up, contextualized, integrative approaches 

that enable people to choose successful 
and sustainable options are the ideal, 
although diffi cult to achieve in practice. 
Some examples of promising initiatives and 
approa ches undertaken as part of the West 
and Central Africa Sustainable Fisheries 
Livelihoods Programme are synthesized in 
Table 12.2.

Table 12.2. Interventions that can support strengthening of the ‘asset platform’ upon which livelihoods 
are constructed, with examples from SFLP (Sustainable Fisheries Livelihoods Programme) community 
projects. Reproduced from Allison and Horemans (2006).

Asset category Possible areas of intervention Examples of SFLP community projects

Human Training, education, awareness-raising, 
improved food security and access to 
better diet, improved access to health 
and education facilities

All 60 community projects had a capacity-
building component in areas such as: 
adult literacy (Niger, Sao Tomé and 
Principe), household resources 
management (Mali), livelihoods diversifi -
cation (Cameroon, Senegal), postharvest 
techniques (Sao Tomé and Principe), 
fi shing techniques (Burkina Faso) and 
addressing HIV/AIDS (Congo, Benin) 

Natural Assisting communities to use resources 
more sustainably; improving 
postharvest use; improving access 
to sectoral service provision; 
supporting rehabilitation of 
degraded environments

Reliable sources of fuel wood to female 
fi sh processors through establishment 
of community woodlots (Ghana), 
fi sheries enhancement initiatives (Niger, 
Burkina Faso), fi sherfolk participation 
in surveillance (Guinea, Nigeria) 
and fi sheries co-management 
(eight countries)

Financial Social organization can improve access 
to credit and savings mechanisms; 
awareness-raising in formal institutions can 
increase access to credit and insurance 
schemes; improving natural assets can 
improve fi nancial fl ows; business training 
can improve fi nancial management

Improving access of fi sheries communities 
to existing savings and credit schemes 
through training (Benin, The Gambia, 
Niger, Nigeria), small business 
management and saving schemes for 
female fi sh traders (Sao Tomé and 
Principe)

Physical Helping to improve access to 
infrastructure; providing access 
to information on improved 
technologies; building capacity in 
communities to improve or develop 
their own physical assets

The development of human and social 
assets in community projects is intended 
to facilitate access to and management of 
physical assets; participation of fi sher-
folk organizations in the management of 
fi sheries infrastructure (Benin, Cape Verde); 
well construction (Burkina Faso); restoration 
of community fi sh ponds (Niger)

Social Strengthening community organization 
skills; building on existing institutions; 
raising awareness of social structures 
and functions; building trust; providing 
leadership training; encouraging 
inclusion of marginalized groups; 
supporting networks

There is a social capital-strengthening com-
ponent in each project; some are more 
specifi cally focused on the strengthening 
of fi sherfolk associations (Benin, Gabon, 
Mauritania); particular attention is paid 
to gender aspects (Sao Tomé and 
Principe) and the inclusion of migrant 
fi shers (Congo) in the organizations
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The overall principle is to build the key 
assets that people need in order to secure 
their lives and a means to a livelihood, and to 
fi nd their own routes out of poverty. These are 
likely to include: (i) a secure natural resource 
asset base (particularly a well-managed fi sh-
ery); (ii) fi nancial capital (loans, insurance, 
savings schemes); (iii) human capital (access 
to health and education and skills-building 
opportunities); (iv) social capital (inclusion 
in community development initiatives); and 
(v) physical capital (a decent place to live and 
access to infrastructure such as roads, clean 
water supplies, safe harbours, information 
and communications technologies).

The key point, once again, is that such 
interventions should not be sectoral in nature, 
and should support both the development 
policies of local and national governments, in 
their wider responsibilities for poverty reduc-
tion, and the aspirations and needs of fi shing-
dependent communities. Development is 
rarely, if ever, an uncontested and apolitical 
process, and such solutions as are proposed 
here will not be implemented simply through 
good technical assistance and bureaucratic 
process. They will require deep political 
engagement and respect for local and national 
political process – however imperfect. Direct 
technical interventions can provide only 

limited and temporary solutions to develop-
ment problems, so asset-strengthening and 
diversifi cation projects and programmes can 
only be part of the development process. This 
should be recognized in both their conception 
and subsequent assessment.

Sequencing Development Interventions

By gaining an understanding of the livelihood 
strategies, institutional processes, power dyna-
mics and social relations in fi shing communi-
ties, and the risks faced by fi sherfolk in both 
fi shing and non-fi shing activities, it should be 
possible to identify a potential set of actions 
(whether undertaken by fi sherfolk them-
selves, in partnership with other stakeholders 
or with development actors) to address some 
of the multiple dimensions of poverty and to 
build on identifi ed strengths and opportuni-
ties. What is missing in this approach, how-
ever, is a way of prioritizing and sequencing 
such interventions (Fig. 12.2). The previous 
sections of this chapter gave a small subset of 
examples of the many worthy and effective 
things that can be done. A rigorous ex ante 
impact assessment of returns to investment in 
different activities of this type would ideally 
be undertaken but, more commonly, some 

• Diversification
• Education & skills development

• Micro-finance
• Fishing rights

• Infrastructure provision

• Improve access to health services
• Secure land tenure

• Adaptation plans for climate change

• Organizational development
• Labour rights

• Migrants’ rights
• Gender equity

Income
&

asset
poverty

Vulnerability

Marginalization

Fig. 12.2. A hierarchy of possible development actions to reduce poverty without necessarily increasing 
resource dependence. There will be many feedback loops and differences in staging depending on context 
and opportunity.
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form of participatory ranking or prioritization 
exercise can be undertaken at the local level to 
decide what is feasible, and this will bring the 
greatest benefi ts (see Evans and Andrew, 
Chapter 3, this volume, for a review).

At the broadest level, interventions to 
strengthen governance need to foster the 
human security necessary for fi sherfolk to 
feel they will be in a position to benefi t in 
future. This will fi rst require confi dence that 
attempts to improve their lives will not be 
undermined by more powerful interests. Sec-
ond, people will need to feel less vulnerable, 
both in terms of their lives and livelihoods. If 
they are expected to forego present rewards 
from (over)fi shing and invest in resource 
stewardship, they must feel that they (or their 
children) will be around to reap the rewards 
of their restraint and acceptance of restric-
tions on their fi shing activities. This confi dence 
in the future is unlikely to apply in a commu-
nity where people live in places where they 
can’t send their children to school, or where 
they can’t even secure the property right of the 
plot of land where they have built their houses, 
or where one in three people is HIV positive, 
as is the case in many fi shing communities 
around Lake Victoria (Drimie et al., 2009).

In sum, any attempt to bring material ben-
efi ts to people who are already disadvantaged 
or marginalized from the rest of the society is 
likely to fail – and it is easier to marginalize and 
exclude people who are poor and vulnerable, 
trapping them in a classic ‘vicious cycle’. 
Indeed, ‘elite capture’ of benefi ts from commu-
nity management – a result of failure of entitle-
ments and lack of equitable and effective 
institutions for fair distribution of benefi ts – is a 
common complaint from community-based 
management of fi sheries and forestry (e.g. Béné 
and Neiland, 2004; Resosudarmo, 2004; 
Wardell and Lund, 2006; Béné et al., 2010).

Once basic human rights are secure, and 
relevant local-level judicial and political sys-
tems reasonably equitable, the next priority 
should be accorded to reducing vulnerability 
to shocks and adverse trends. Reducing vul-
nerability by reducing risk exposure or sensi-
tivity, or increasing adaptive capacity, allows 
people more time to accumulate assets.

Finally, where people’s lives are suffi -
ciently secure to encourage confi dence in the 

future and longer time horizons for saving 
and investment, direct support to enable peo-
ple to build their assets and improve their 
incomes can be transformative of the liveli-
hoods of the poor – through support for 
improved access to infrastructure, markets 
and fi nance, strengthened rights of access to 
natural resources, and availability of new 
livelihood activities or improved production 
technologies.

In practice these actions may overlap 
and, within each category, the sequencing is 
not always as neat as implied above (e.g. 
investing in improved health care to build a 
human capital asset can reduce overall vul-
nerability) – the main point is that investing 
out of sequence risks, at best, disappointing 
returns on investment due to people’s 
inability to capitalize on new opportunities 
due to social exclusion or failure to main-
tain and build their assets due to undimin-
ished vulnerability. At worst, elite capture of 
development benefi ts will deepen existing 
inequality. Of course the ideal is to invest 
simultaneously in all processes supporting 
poverty reduction, but capacity to do so will 
usually be a major practical limitation. It is 
also important to remember that governmen-
tal or external support and intervention may 
only be required to resolve one or two key 
problems – this will then allow people to 
bring their institutions, networks of infl uence 
and their own resources to bear in addressing 
the remaining ones.

Sustaining Livelihoods and Communities 
as a Way to Sustain Fisheries

The variety and complexity of drivers and 
incentives that affect fi sher livelihood and 
well-being at the local level are unlikely to be 
resolved by a homogeneous national policy 
response. As other commentators have noted 
(e.g. Carney, 1998; Allison and Ellis, 2001; 
Andrew et al., 2007), effective interventions 
require a more nuanced (local) knowledge of 
the particularities of poverty facing people 
who fi sh – or who are dependent on fi shing 
for all or part of their livelihood. The nature 
of the risks and opportunities people face is a 
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product of the ecological attributes of the fi sh-
ery, markets, social dynamics that infl uence 
access to fi shing and associated assets (e.g. 
boats, land and infrastructure), and their 
dependence on fi shing. Just as the vulnerabil-
ities and nature of poverty vary enormously, 
so too must the policies designed to meet the 
challenge. For example, policies to enhance 
fi sheries management and reduce poverty in 
Cambodia’s Tonle Sap Lake fi sheries will be 
very different from those designed to improve 
the lives of households dependent on reef 
fi sheries in the Solomon Islands (Andrew 
et al., 2007).

Within the diversity of policy responses 
required, however, there is a widespread 
consensus that the solution to fi sheries 
decline in the small-scale sector lies in 
replacing or supplementing currently inef-
fective governance systems, where states 
manage inshore coastal and inland fi sheries, 
with those based on better defi ned fi shing 
rights, usually devolved to groups or com-
munities. Granting fi shing rights to commu-
nities is thought to make management more 
effective and effi cient, as resource users are 
presumed to have a direct incentive to man-
age resources optimally so that they can 
derive the maximum future benefi t from 
their property rights (Berkes, 1995; Pomeroy, 
2001; Béné and Neiland, 2006; Pomeroy and 
Rivera-Guieb, 2006).

Strengthening of fi shing rights can pro-
vide a route out of poverty if fi sherfolk’s pov-
erty and vulnerability is mainly related to 
resource degradation brought about by inse-
cure resource access and inadequate fi shery 
management. Securing the right to fi sh (and 
to exclude too many others from fi shing) 
doesn’t, however, inure a fi shing family 
against high incidence of malaria and HIV/
AIDS, rent-seeking offi cials, theft of fi shing 
gear, unsafe working conditions or forced 
eviction from their house. Yet this is the ‘vul-
nerability context’ faced by many small-scale 
fi shers (Mills et al., 2009). They may also lack 
the power, education and cohesive social 
institutions to be aware of their rights, ability 
to self-organize and articulate their demands, 
negotiate with government offi cials and to 
carry out their responsibilities. In short, they 
are in need of social development in order to 

participate effectively as partners with gov-
ernment in fi sheries management.

In the circumstances described above, 
the risk of resource degradation or stock col-
lapse may be perceived as low or distant by 
many fi shers in comparison with the expo-
sure of their livelihood systems to the risks of 
ill health or death (particularly from malaria, 
HIV/AIDS, water-borne diseases and drown-
ing and accidents), theft or loss of fi shing 
gear, or lack of secure access to alternative 
productive assets, such as land.

The small-scale fi sheries sector is also 
vulnerable to external factors beyond its con-
trol. These include fl oodplain modifi cation 
and damming of rivers (e.g. Friend et al., 
2009), displacement by aquaculture (e.g. Mar-
shall, 2001), tourism and other coastal devel-
opment, and pollution (see Hall, Chapter 8, 
this volume). Local systems allocating fi shing 
rights can confront and prevent some of these 
threats, but not all – notably pollution and 
upstream modifi cations in river basins. 
Where fi shing interests are historically over-
ridden or unrepresented by competing claims, 
then people have no incentive to invest in 
managing their local fi shery resources to opti-
mize future yields.

The overall outcome of the set of circum-
stances described above is that, because of 
their continuing vulnerability and marginal-
ization, many fi shing people currently lack 
both the incentive and capacity to claim and 
defend systems of access rights that aim to 
conserve fi sh stocks for their exclusive use. 
Addressing small-scale fi shing people’s 
vulnerability and social exclusion should 
therefore be an important component of any 
programme that aims to defi ne and strengthen 
rights of access as a means to improve the 
contribution of fi sheries to poverty reduction 
and to rebuild fi sheries to contribute to 
wealth creation and economic growth.

In order to interest and enable fi sherfolk 
to participate in resource management, fi sh-
eries development programmes will need to 
address the factors that most immediately 
and directly threaten the sustainability of 
fi sherfolk livelihoods. A strategy to bring 
together responsible fi sheries with social 
development to strengthen capacity and incen-
tives of fi sherfolk to invest in defending their 
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fi shing rights should consider the following 
principles:

 ! Address over-exploitation that threatens 
resource sustainability and the fl ow of 
benefi ts from fi sheries to the wider eco-
nomy as the priority objective of a shift 
towards rights-based fi shing. As well as 
defi ning rights to fi sh, the rights of pres-
ent and future generations to benefi t from 
the resources should be included. Build-
ing the value of the resources should be 
an explicit objective of fi sheries manage-
ment in the small-scale subsector.

 ! Integrate broader human rights of fi shers 
to an adequate livelihood as part of an 
expanded rights-based approach to fi sh-
eries management. This means including 
poverty-reduction criteria as a key com-
ponent of decisions over equitable allo-
cation of rights, including decisions over 
inclusion and exclusion, and the protec-
tion of small-scale fi shworkers’ access to 
resources and markets. It also means add-
ressing defi ciencies in fi shing people’s 
rights of equitable access to health care, 
education, justice and the rule of law.

 ! Support empowerment of fi shing com-
munities, both through their social inclu-
sion and building their capabilities. 
Transition to rights-based fi shing requires 

relationships between fi shing rights-
holders and duty-bearers (such as gov-
ernments) to be transparent and based 
on mutual trust and accountability of the 
duty-bearers. Social inclusion of fi shing 
communities, together with improved 
fi shery governance, would also help 
add ress many of the conditions that cur-
rently link the fi shing sector with illegal 
activities – related to both fi shing and 
other maritime and trans-national crime.

 ! Integrate responsible fi sheries policies 
with wider poverty reduction policies, 
such as Poverty Reduction Strategy 
Papers, in countries where fi sheries are 
economically important. This is a neces-
sary condition to achieve inter-sectoral 
policy coherence and maximize the con-
tribution of fi sheries to meeting poverty 
targets such as the Millennium Develop-
ment Goals. It is also important for 
ensuring that fi sheries agencies receive 
an appropriate allocation of central and 
local government budgets.

If these principles are used to guide 
attempts to improve the governance of fi sher-
ies and the well-being of fi shing communi-
ties, then there is a good chance that we will 
continue to enjoy the benefi ts that small-scale 
fi sheries contribute to human development.
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