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the role of capture fisheries in a global sustainable food 
production system: opportunities and challenges

In recent editions of The State of World Fisheries and Aquaculture, the Outlook section 
has focused on aquaculture (in 2008) and inland fisheries (in 2010). In this Outlook, 
while not ignoring their importance (aquaculture is highlighted in Part 3 on p. 172), the 
emphasis is on how developments in capture fisheries in particular can contribute to 
ensuring a global sustainable food production system.

ConteXt
A recent major study of the world’s food production systems1 found that they are 
unsustainable and that, in attempting to improve the present ones, policy-makers face 
five major challenges:

•	 balancing future demand and supply sustainably – to ensure that food 
supplies are affordable;

•	 ensuring that there is adequate stability in food supplies – and protecting the 
most vulnerable from the volatility that does occur;

•	 achieving global access to food and ending hunger;
•	 managing the contribution of the food system to the mitigation of climate 

change;
•	 maintaining biodiversity and ecosystem services while feeding the world.

The study also concluded that policies affecting agriculture should be developed 
on the basis of assessments of the whole food chain and that these assessments should 
include judgements of the extent to which food chains contribute to meeting the 
above five challenges. The study states that actions are required now to ensure that:

•	 more food is produced sustainably;
•	 demand for the most resource-intense types of food is contained;
•	 waste in all areas of the food system is minimized;
•	 the political and economic governance of the food system is improved to 

increase the productivity and sustainability of food systems.
Therefore, as a part of the whole, those responsible for capture fisheries (and 

aquaculture) will be expected to play their part in meeting these challenges, initially by 
implementing the above actions. The following sections examine how they may address 
the task and contribute to achieving the goal of a global sustainable food production 
system.

tHe ProsPeCts For sUstAInABle InCreAsed ProdUCtIon
The latter half of the twentieth century witnessed widespread expansion of capture 
fisheries supply, and correspondingly positive social and economic impacts associated 
with the global availability of high-quality aquatic foods.2 However, recent decades 
have been marked by an increasingly uneasy relationship between, on the one hand, 
the concerns for stock levels and fishing effort, and, on the other, the attempts by 
commercial fleets and smaller-scale fishers to maintain and improve income and 
livelihoods. These have interacted with national policy aims of controlling resource 
access, supporting income and food supply, and meeting local interests in commercial 
and artisanal fishing, and the related vessel and gear, fishing supplies and post-harvest 



200 The State of World Fisheries and Aquaculture 2012

sectors.3 Through a combination of inadequate regulatory and monitoring capacity, 
misguided or misapplied policy aims and interventions, overcapitalization, and short-
term profit-seeking by fishing fleets, the global imbalance between stock levels and 
fishing capacity and effort has grown steadily, and the pressures on key stocks have 
become increasingly unsupportable.4 Based on FAO statistics for 1950–2006, the 
first overview of marine fisheries resources by country confirmed that, globally, the 
maximum average level of bottom fish and small pelagic fish production had been 
reached within the final decade. While data were not available to explore fully the 
relationship between stock status and global landings, data covering some 75 percent 
of recent landings (1998–2002) showed that 14.1 percent of world production 
(about 11 million tonnes) came from underexploited or moderately exploited stocks, 
57.3 percent (about 41 million tones) from fully exploited stocks, 13.7 percent 
(about 18.4 million tonnes) from overexploited stocks and 7.6 percent (about 
10.2 million tonnes) from depleted or recovering stocks.5

These analyses are troubling from a resource exploitation perspective and suggest 
a global system that is overstressed, reducing in biodiversity and in imminent danger 
of collapse.6 However, total capture fisheries output data over this period suggest that 
under the management regimes in place to date, or in spite of them, the resource 
system has been surprisingly resilient in terms of output and food value, although 
harvesting has been increasingly inefficient in terms of catch per unit of effort (CPUE). 
There is also a strong societal argument for maximizing beneficial use of natural 
resources, and the clear need for food, which would justify the fullest possible level 
of harvesting consistent with the ability for these harvests to be sustained. However, 
there have been specific instances of serious stock collapse, evidence of historically low 
biomasses of key stocks, increasing awareness of ecosystem interactions and changing 
balances towards harvesting lower in the food chain. Together with mounting concern 
for the possible impacts of climate change on ecosystems and dependent communities,7 
these have all combined to build the case for more explicit and increasingly urgent 
strategies to improve the capture fisheries system and to put in place securely 
sustainable fisheries.

The biological and ecosystem arguments for change have been widely expressed, 
and they have also been reflected in growing consumer awareness and concern for 
purchasing decisions related to sustainable fisheries.8 An increasingly compelling claim 
for policy action also arises from the explicit and continuing economic losses associated 
with the current fishing system. On a 2004 baseline, a joint World Bank and FAO 
review9 estimated global losses of net economic benefit of the order of US$50 billion, 
compared with first sale values of US$80 billion, resulting from a combination of 
excess capacity and effort, linked with capital and operating-cost subsidies. For 2003, 
“harmful” subsidies, acting primarily to perpetuate overfishing, were estimated at 
US$16.2 billion out of a total of US$27 billion a year globally.10 A simulation of subsidy 
impacts in North Sea fisheries11 showed that, while removing subsidies might reduce 
total catch and revenue, overall profitability would increase, as would the total biomass 
of commercially important species. A strategy for fisheries reform would be to reduce 
the capitalization of fleets, reduce vessel numbers, restore depleted stocks, change 
key practices and improve efficiency by increasing the CPUE, and by devising resource-
access and management approaches to bring this about effectively.12

The reasons for change and the prescriptions for action exist, and significant moves 
can be expected in the next two decades to bring more of the world’s fisheries into 
a more recognizably sustainable state. This is also reflected in the growing number 
of commitments for change,13 linked also with concerns for effective climate change 
response.14 However, as noted by the World Bank/FAO review,15 fisheries reform 
would “require broad-based political will founded on a social consensus” with “a 
common vision that endures changes of governments”, which would take time to 
build. To further define the potential for change and the future share of landings 
from sustainable fisheries, distinctions can be made between those parts of the global 
capture fishing system that are:
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•	 unmanaged – including those outside national jurisdictions and/or fished 
by fleets not under specific flag state control, characterized by illegal 
unregulated and unreported (IUU) fishing, and with significant potential for 
catching and discard of non-target species;

•	 poorly managed, either because of limited capacity or political will, and may 
be overfished, have high levels of IUU fishing and have negative ecosystem 
impacts;

•	 managed relatively well, with definable processes for regulating fishing 
activity and monitoring outcomes.

The building of political commitment, even in wealthy economies with adequate 
financial and human resources for effective management, can take time, and in 
regionally shared waters, as currently evidenced in the European Union process of 
fisheries reform, interactions can be complex and conflictual. Nonetheless, a number of 
processes are under way to bring more unmanaged areas under effective international 
agreement, to improve the effectiveness of poorly managed systems, to increase the 
numbers of well-managed fisheries, and to strengthen and make more resilient their 
potential for remaining so.

The FAO Code of Conduct for Responsible Fisheries (the Code) and its associated 
international plans of action and technical guidelines16 have an important role in this 
process, providing a means for establishing political commitment, a structure within 
which various contributing actions can be implemented, and a basis for support for 
strengthening management capacity. Although the challenges of implementation 
can be considerable, a number of initiatives have, together with market incentives, 
helped to create the prospects of a “virtuous circle” of systems and actions that can 
significantly improve the prospects of sustainable fisheries. These initiatives include 
the Global Record of Fishing Vessels, port State measures to define landing locations 
and recording of catches, global and national initiatives on control of IUU fishing, 
and strategies for introducing various forms of rights-based approaches to address 
constraints of managing open-access fisheries.

While there is scope for reducing fishing capacity across the sector, there are 
particular challenges in small-scale fisheries, which involve large numbers of people, 
often in very difficult circumstances of poverty and vulnerability.17 Low costs of entry 
and operation allow access to income and food for many, and individual fishing 
impacts are usually relatively modest. However, cumulative effects are potentially 
very significant, with numerous examples of excess fishing pressure, yet with few 
other livelihood options18 to provide alternatives. Approaches based on fishing rights 
could potentially rationalize effort and improve returns in small-scale fisheries, and 
increase resource rent at the national level. However, unless the benefits were broadly 
shared within fishing communities, these could increase vulnerability in the absence 
of access to alternative livelihoods or other forms of social support.19 Although various 
community-based management approaches have been developed and applied, the 
effectiveness of reconciling sustainable fishing with human needs varies widely with 
the resource, social and economic context.20 This aspect of reconciling potentially 
competing needs is also important in relation to inland fisheries (Box 23).

More positively, across a range of capture fisheries, opportunities may be seen for 
creating tipping points, which, if well defined and with widely understood ecosystem 
and social impacts, could bring about an accelerating process of change towards 
sustainability. Thus, where the costs or other constraints to non-compliance become 
too great (including sanctions on vessels and fleets and markets, and possible trade 
or indirect penalties), vessels, fleets and fishing nations may respond more rapidly 
and definitively. Similarly, where rising fuel costs combine with excess fishing effort, 
and subsidies are less politically acceptable, incentives will increase for more rational 
management. The impacts of such change would extend not just to target and bycatch 
fish stocks but also to secondary impacts such as increased protection for endangered 
fish, mammalian and avian species. A number of leverage opportunities can be 
identified – the example already exists for pressures on supermarkets to improve 
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buying practices, and for campaigners to target specific policy issues. Further leverage 
could also be applied at fleet level, pushing for compliance at the total level of activity 
(not just in specific fisheries or vessels), and at the national level, whereby all forms of 
fishing engagement could be made subject to good conduct criteria.

Possible changes by 2030
The current decade and the next are likely to see major changes in economies, markets, 
resources and social conduct. Climate change impacts will bring about increasing 
uncertainty in many food sectors, including capture fisheries, and climate adaptation 
approaches will need to be well integrated with the processes of improving fisheries 
governance. The size of the shift in balance towards sustainable fisheries will also 
depend in part on how it will be defined; whether, for example, by conduct (the 
fishing sector agreeing to specific actions or signing commitments of varying force) or 
by outcome (where significant measures or indicators are put in place to confirm the 
consequences of good practice). It will also depend on whether sustainable fisheries are 
species-based or ecosystem-based, and whether the affirmation of sustainability action 
or outcome is determined by private-sector monitoring and accreditation or through 
more broadly defined standards.

Within the policy framework set out by the Code and related instruments, the role 
of private-sector certification systems, such as those of the Marine Stewardship Council 
and others, have already been significant in incentivizing better fishing practice and 
in requiring certification of fleet operations and their management regimes, chain 
of custody controls and guarantees to customers. However, although their scope has 
expanded markedly in the last five years, many fisheries are still relatively unconnected 
with the market or political drivers necessary to create the incentives. There is also 

 
Box 23
 
Reconciling sustainable inland fisheries with the needs of other sectors

Although important in many parts of the world, inland fisheries tend to 

have been overlooked in many development policy perspectives and feature 

far less in the sustainable fisheries debate. They face significant issues 

relating not just to fishing pressure but also the impacts of infrastructure 

development, drainage and land reclamation, continuous or periodic 

water withdrawals, and water-quality impacts from urban, industrial and 

agricultural use.1 Here, the governance of fishing and the associated social 

impacts are important, and they are now starting to receive more policy 

attention. However, the achieving of sustainable inland fisheries will also 

depend on policies and actions in many other sectors, and will require a level 

of strategic interaction, value trade-offs across specific resource benefits, and 

a policy response that has yet to be developed. Where there is a convergence 

of impacts of climate change on hydrological balances, potential increases 

in related extraction demands for agriculture and other sectors, and greater 

calls for renewable energy, the case for defending inland fisheries resources 

and the livelihoods of many millions of dependent people becomes more 

challenging.

1 Welcomme, R.L., Cowx, I.G., Coates, D., Béné, C., Funge-Smith, S., Halls, A. and Lorenszen, k. 
2010. Inland capture fisheries. Philosophical Transactions of the Royal Society B, 365(1554): 
2881–2896.
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substantial scope for misrepresenting the provenance of fish, and, given the cost of 
certification and the related benefits of market access, the rewards for doing so can 
be significant. This might only be countered effectively by the widespread availability 
of rapid diagnostic tools for species or stock identification and by appropriate levels 
of monitoring. There are notable challenges in moving outside higher-value global 
markets, where certification has a role in supply chain competition, towards other 
markets where there may be far less incentive to adopt certification, much less the 
resources to do so.

With a view to improving estimates of the potential for sustainable capture 
fisheries, prospects for enhanced fishing regimes can be divided into broad categories. 
First, there are well-managed national and regional fisheries with management 
regimes that have undergone considerable improvement in recent years, support 
sustainable fisheries and have strong prospects for continuing to do so. A second 
category comprises national and regional fisheries systems undergoing steady 
improvement as management measures take effect and bring about greater levels 
of compliance. A further category includes national and regional fisheries with low 
management capacity and widespread IUU fishing, commonly with complex fisheries 
and difficult management contexts. A fourth group contains international high seas 
fisheries, also including deep-sea fisheries, with varying levels of fleet or national 
management agreement and compliance. In some cases, responsible fishing practice 
can be incentivized through market pressures, but compliance is at best partial, actions 
of non-compliant fleets are difficult to sanction, and, in many instances, effective 
protocols under international law are as yet developing. A final category is that of 
new fisheries undergoing possible expansion, for which management systems are only 
emerging. A more detailed assessment of management change potential is yet to be 
carried out, but based on the earlier estimates of catch status,21 more than 20 percent 
of output is related to overexploited, depleted or recovering stocks. A moratorium 
on fishing for all of these is unlikely, but a concerted approach for change might 
reasonably be expected to reduce this category to 10 percent (some 14 million tonnes). 
Similarly, a more significant part of the 41 million tonnes from fully exploited 
stocks could be subject to more secure regimes, and the 11 million tonnes from 
underexploited or moderately exploited stocks might be expanded, but this would 
need to done within a sound management environment.

Policies conducive to an increased share for sustainable fisheries
A number of policy areas can be distinguished, and their potential evolution 
considered. These can broadly be described as: (i) direct, which specifically affect the 
way the capture fishing system operates; and (ii) indirect, which change the wider 
environment in which people, businesses and communities interact, and which can 
create positive or negative incentives for improving function and behaviour.

Direct policies would include those on resource management and their allocation 
to specific groups, licensing and regulatory features, capacity development in key 
agencies, those associated with fuel and energy pricing, capital costs and possible 
subsidization, and those addressing market management and trade issues (including 
market access and the use of market sanctions against unsustainable fishing). Where 
possible, these would be aligned to provide positive incentives for good practice, 
removal of perverse influences, and adequate deterrence for non-compliance. 
Although more immediately effective within national jurisdictions, a strong policy 
environment at the national level can have an important impact on wider application.

A range of indirect policy areas can be noted. Apart from the generic fiscal 
environment and its effects on investment and earnings, and policies affecting 
infrastructure investment and maintenance, a number of social policy areas may be 
relevant. Those addressing broader development issues, including gender and rights, 
child labour, health, education and social welfare, may help to ease pressures in small-
scale fisheries, while various local empowerment policies can provide more positive 
environments in which community-based management initiatives may be developed.
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The clarity and coherence of policies in related sectors will also affect the potential 
for sustainable fisheries, as noted above in the case of inland fisheries. Climate change 
response policies with effective resilience building measures are also likely to have an 
important effect on the stress on capture fisheries systems. Across these policy areas, 
the role of knowledge and capacity building will be critical, and effective policies 
for these, including resources for fisheries data and scientific management,22 will be 
important.

While policy areas and approaches to support sustainable fisheries can be readily 
identified, their effective implementation is a particular challenge. There have been 
too many examples of policy formulation that has been unconnected with action 
and outcome, or in some cases has resulted in perverse consequences. Where existing 
practices have to be substantially changed, social and political interests challenged, and 
previously unconnected issues brought together, considerable thought and effort may 
be required, building support for action across a range of agents.

CAPtUre FIsHerIes As tArGets oF eFForts to redUCe resoUrCe 
Use And GreenHoUse GAs eMIssIons
Bottom trawling and dredging are likely to become double targets, not just because 
of their potential damage to seafloor habitats,23 but because of their relatively high 
fuel use (and hence greenhouse gas [GHG] output) per quantity of fish landed (see 
also p. 126). Rising energy costs may possibly limit some of the more extreme cases of 
high fuel use (e.g. with inefficient gear or low-CPUE characteristics). However, if fuel 
subsidies are maintained or increased to permit their continuation, this is likely to 
attract more adverse response from the public and non-governmental organizations 
(NGOs). More generally, the possibility of structuring fisheries reform so that it 
eliminates “the race for fish” or reduces overfishing more widely has the potential to 
deliver “triple win” outcomes – better returns to fishing vessels, healthier stocks, and 
reduced energy use and GHG output per unit of output. For smaller-scale, less-energy-
intensive fisheries, the choices may not be so extreme, but rising energy costs may well 
limit longer trips for low catches and create longer-term disincentives for overcapacity.

There may be more complex interactions if climate change impacts on stock 
distribution result in fleets having to travel greater distances and fish wider areas, 
hence increasing energy use per unit of output, even if stocks are relatively healthy. In 
such cases, a longer-term monitoring approach would be justified, and the balance of 
preferred types of fishing gear might change.

A further issue may relate to the whole life-cycle assessment of the fishery in 
question, as investment in new vessels and gear, and the associated carbon emissions 
and energy use, will have to be considered. However, if accompanied by greater fuel 
efficiency, e.g. through improved hull, propeller and gear design, this investment could 
quickly be recouped.

Policy trade-offs
In many renewable-resource contexts, there is a presumption that secure access 
rights together with fully costed operating conditions can bring about long-lasting 
outcomes that are efficient and able to meet wider social objectives. Appropriate 
valuing of externalities and a transparent process of internalizing these costs will 
allow producers to select the most effective means of delivering output commensurate 
with the returns available from marketed products. Such a system can also be used 
to incorporate compensatory values associated with mitigation, for example through 
carbon sequestration in aquatic systems. However, there may be wider social and 
environmental trade-offs; for example, regarding the need for more fish supply, a 
balance between fuel subsidy and additional output food value. Another example 
would concern the need to retain communities and rural economies, where it would 
be necessary to strike a balance between fuel subsidy, local food security, supply into 
wider markets, and opportunity costs associated with avoiding social breakdown.
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Public pressure
The public pressure exerted by NGOs on approaches in fisheries that are more 
resource and energy efficient will be an important element in change. However, 
experience across other policy fields has suggested that independent evidence is also 
essential in targeting the debate towards realistic, broadly supported and effective 
policy. Therefore, it will be necessary to build support and intent across a range of 
stakeholders, particularly for more difficult areas of change.

MInIMIZInG wAste
The current discussions about mandatory landing of catch, particularly in the lead-
up to the reform of the European Union Common Fisheries Policy, have helped to 
highlight the dilemmas of quota management in multispecies fishing, the conflicting 
views of the range of stakeholders,24 and the increasing role of issue-targeted public 
campaigns in fisheries policy formulation.25 It is clear also that, under closer public 
scrutiny, with valuable local markets much more directly influenced by perceptions of 
fishing conduct, and with increasing technical means to engage in real-time decision-
making on stock conditions and fishing activity, much more flexible, responsive and 
ecosystem-sensitive fishing could start to become more feasible. The processes of 
discussion themselves are also important examples of greater openness of debate on 
such issues, and ideally will lead to more mature, fully reasoned and widely sanctioned 
management strategies and industry responses. Given the wide diversity of capture 
fishery systems and management regimes, it is unlikely that mandatory landing of catch 
will rapidly become the norm. However, the arguments are likely to gain traction, and 
together with a growing appreciation of the practical aspects of ecosystem approaches 
to fisheries management,26 catch landing practice in more fisheries may be expected 
to follow suit. In many fisheries, particularly multispecies fishing in tropical waters, 
substantial quantities of bycatch are already being landed and used.

Policies to promote low-impact fuel-efficient fishing strategies
The development of low-impact fuel-efficient (LIFE) fishing is increasingly seen as a 
practical response to rising fuel costs and concern for ecosystem impacts, potentially 
delivering gains in fuel use and GHG outputs, improving selectivity and catch value, 
reducing habitat damage and improving returns (see also p. 134). Regardless of other 
factors, a primary element in fuel efficiency is that of fish stock status, and improved 
stock levels and better effort allocation should lead to substantial reductions in fuel 
use in many fisheries. In the absence of further subsidies, and their possible phasing 
out, fuel costs alone may start to shift practice in this direction, although a more 
strategic approach could permit more effective adjustment, and ensure that the 
interests of more socially dependent groups were adequately addressed. Ideally, 
these would involve incentives and transfer mechanisms to enable these groups to 
access and benefit from LIFE strategies with appropriate investment in improving 
vessels and gear, and in promoting market and other incentives to change. Energy 
use and GHG mitigation linkages would also be important, and options could be 
further explored for raising awareness of the significance of the fisheries sector, 
and for accessing mitigation funding. Were payments to be made for ecosystem 
services, more stringent monitoring might be required, linked with the development 
of benchmarks and best practice concepts. Policy approaches would also need to be 
expanded to demonstrate the wider impacts of LIFE fishing, their linkages into the 
larger fishery sector supply and value chain,27 and the means by which LIFE fishing 
become embedded into normal practice.

IMProvInG GovernAnCe
In addition to the array of mechanisms for transition to a green economy considered 
at Rio+20 (see Part 1 sections on Governance and Rio+20), the focus here is on aspects 
relating to sanctions and small-scale fisheries.
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sanctions
Sanctions for IUU fishing will probably become tougher, to the extent that consensus 
building for strong and resolute policy action is effective among fishing nations, 
particularly those engaged in international waters or operating with access agreements 
or licences. Pressure from international lobbying groups is unlikely to relent, and 
market sanctions have been shown to have direct effects on a number of fisheries. 
While IUU fishing remains a serious global challenge, there is increasing evidence 
that some IUU control measures are starting to “bite”, and there is more potential 
for better regulated fisheries to become the norm.28 However, sanctions for stock 
depletions per se may be more difficult to put in place, as the attribution and 
responsibility issues may be more complex. Nonetheless, as evidenced by the current 
international concern for management of tuna, particularly for Eastern Atlantic 
stocks,29 a range of pressures may be brought to bear on the management agencies 
and individual countries concerned.

As the capture fisheries sector is not commonly a major part of national economies, 
and may not receive immediate priority for action, the threat of applying wider 
trade or other sanctions, e.g. in other sectors or for specific interest groups, can also 
potentially be effective in addressing non-compliance issues at the national level. 
However, groups within individual nations wishing to resist compliance, by political or 
other means, may still attempt to hold back wider and more effective management 
in more complex resource and exploitation systems. Here, careful and sensitive 
assessments of the political economy of fishing and its beneficiaries may need to be 
made, and appropriate mixes of incentives and sanctions through a number of routes 
may need to be considered, in order to bring about change.

small-scale fisheries and access to public services
There is widespread evidence that many communities engaged in small-scale fisheries 
exhibit multiple deprivations with respect to income opportunities, market power, 
access to land-based resources, political access, and inclusion in public services such 
as health and education.30 This poverty and vulnerability nexus leaves little scope for 
people to give up the immediate possibilities of fishing income, and little opportunity 
to move away from fishing, either in the shorter term through livelihood diversification 
or over the longer term through education and skill building. Improving public services 
and social support will be an important factor in reducing this negative dynamic, and 
some specific poverty alleviation interventions, such as improved maternal and child 
health care, or school feeding programmes, can have very positive effects relatively 
quickly.31 However, for lasting changes and more stable human–resource relationships, 
this has to be done as part of an integrated approach, one that also includes a fuller 
understanding of the role of fishing as a “last resort”, the causes and dynamics 
of people leaving and entering fishing, evolving links between rural and urban 
populations, markets and economies, and the political weight related to these. Much 
is now being done within the fisheries sector to raise awareness of the economic and 
social importance of small-scale fisheries and the need to address wider development 
issues;32 the challenge will be to move these more centrally into national economic 
development agendas and investment strategies.
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