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ABOUT THIS GUIDE

GOAL

This guide provides basic information on how to design programs to reform capture fisheries (also
referred to as “wild” fisheries) and aquaculture sectors to ensure sound and effective development,
environmental sustainability, economic profitability, and social responsibility. To achieve these objectives,
this document focuses on ways to reduce the threats to biodiversity and ecosystem productivity through
improved governance and more integrated planning and management practices. In the face of food
insecurity, global climate change, and increasing population pressures, it is imperative that development
programs help to maintain ecosystem resilience and the multiple goods and services that ecosystems
provide. Conserving biodiversity and ecosystem functions are central to maintaining ecosystem integrity,
health, and productivity.

The intent of the guide is not to suggest that fisheries and aquaculture are interchangeable: these sectors
are unique although linked. The world cannot afford to neglect global fisheries and expect aquaculture
to fill that void. Global food security will not be achievable without reversing the decline of fisheries,
restoring fisheries productivity, and moving towards more environmentally friendly and responsible
aquaculture. There is a need for reform in both fisheries and aquaculture to reduce their environmental
and social impacts.

USAID’s experience has shown that well-designed programs can reform capture fisheries management,
reducing threats to biodiversity while leading to increased productivity, incomes, and livelihoods. Agency
programs have focused on an ecosystem-based approach to management in conjunction with improved
governance, secure tenure and access to resources, and the application of modern management practices.
Such programs contribute to broader development goals, including food security, adaptation to climate
change, biodiversity conservation, improved governance and rule of law, poverty reduction, population
and family planning, and sound economic growth.

USAID’s work in these fields has also shown that well-designed programs can reform the aquaculture
sector, reducing threats to biodiversity and the environment while contributing to sound economic growth,
food security, increased trade, livelihoods, and foreign trade.

The guide addresses the following questions:

. Why is it essential for reform to focus on maintaining ecosystem resilience and biodiversity,
especially in light of global climate change and other global stressors?

. Why is it essential for reform to focus on sustainability and responsibility?

. What should a USAID manager know to design, implement, manage, and evaluate capture fisheries
and aquaculture programs?

. How does one design activities to ensure that sustainable development goals are addressed using
environmentally responsible practices?

. What are the recognized best practices for sustainable fisheries and responsible aquaculture?
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AUDIENCES

This guide is intended primarily for USAID staff and implementing partners, but should also be useful to
a broader audience, including multiple stakeholders within and across sectors.

CONTENT

This guide addresses capture fisheries and aquaculture in separate sections, except for the discussion of
post-harvest issues where many of the topics are common to both sectors. In practice, capture fisheries
and aquaculture are usually dealt with as separate sectors. However, greater attention needs to be paid

to the real and potential interactions between the two sectors, especially negative impacts of aquaculture
on the productivity of capture fisheries. Greater attention must also be given to the growing demand for
water, the loss of biodiversity, and the encroachment and ecological degradation from coastal and inland
development. Much of the capture fisheries discussion focuses on coastal and marine fisheries. However,
many of the approaches and principles presented apply as well to freshwater and inland fisheries found in
most of the world’s lakes, rivers, and seasonal water bodies.

The fisheries section of the guide focuses on nearshore marine and inland fisheries, as this segment of the
industry employs more people and comprises a larger percentage of total catch, by weight and value, in
most developing countries. The emphasis in the guide is on small-scale fisheries. That said, in many cases
it is impossible to address problems of the small-scale sector without including analysis and simultaneous
reforms in the large-scale industrial sector.

The aquaculture section concentrates on reforming the sector for environmental, financial, and social
sustainability, with an emphasis on food production for the poor and the utilization of local or native
species. The introductory section also emphasizes the important linkages of capture fisheries and
aquaculture to other sectors such as biodiversity conservation, economic growth, food security, and public
health, as well as governance reform that supports participatory democracy and conflict mitigation.

For more information or feedback on this Guide, please contact:
waterteam@usaid.gov
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PREFACE

In our increasingly globalized and interconnected world, many people continue to suffer from a lack of food
security, unequal economic development, and environmental degradation. These issues are aggravated by
increasing human population pressure and global climate change. The global population climbed past seven
billion in early 2012 and is projected to reach eight billion by 2027, a mere 15 years later. According to The
World Bank, almost a billion people suffer from undernourishment every day. Furthermore, climate change
is projected to cause a loss of agricultural production in many developing countries, leading to increased
undernourishment and delaying efforts to fight poverty and food insecurity. One traditionally valued source
of nutrition, fish, is becoming increasingly important in developing countries as a protein staple and nutrition
source to fall back on in times of economic or climatic hardship. However, both wild capture fisheries and
aquaculture are becoming stressed and unsustainable as governance and management fail to keep up with
demand.

The United Nations Food and Agriculture Organization (FAO) recently estimated that 75 percent of the world’s
commercial fish stocks are currently being fished at or above sustainable yield. Similarly, in many parts of the
world, aquaculture operations are unplanned, unregulated, and the cause of major degradation in local ecosystem
services. Because of the great importance of both wild capture fisheries and aquaculture to the food security

and economic needs of many people in developing nations, these sectors represent important engagement
opportunities for national governments, and the development agencies and implementing partners that support
them.

This document was developed to serve as a guide for USAID mission staff and implementing partners in the
design of programs to reform the fisheries and aquaculture sectors. By first providing background on the variety
of ways fisheries and aquaculture are practiced in USAID’s partner countries and then describing the urgent
need for reform, audiences will gain a nuanced understanding of the scope of the problem. The document goes
on to describe a selection of possible management approaches for both the fisheries and aquaculture sectors in
order to provide USAID staff and partners with a tool-kit of legal, market-based, and voluntary approaches to
draw on during program planning. To assist with integrated program planning, the linkages between fisheries
and aquaculture and other USAID program sectors are also described. This document emphasizes the need to
build gender awareness, sustainability, and climate change considerations into all of USAID’s programs.

Fisheries, uniquely among modern human food production systems, depend on the hunting of wild animals. As
every timber manager or cattle rancher knows, to harvest sustainably, the stock must not be exploited beyond
the point at which it can replenish itself. However, because of the poor availability of fish population data, ever-
increasing fishing effort and the technological sophistication of fishing fleets, most of the world’s fisheries have
crossed this line. Some of the major barriers to keeping wild capture fisheries to sustainable levels include the
open access nature of many fisheries and a lack of technical capacity, leading to poor management. USAID

can facilitate the first step towards fisheries reform by working with partner countries to move from open
access fisheries towards some form of managed access. This guide explains some types of managed access,
including use rights, input and output controls, and voluntary approaches. Any managed access regime should
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be undertaken as part of a larger ecosystem-based management approach. The fisheries section concludes with
a guide to fisheries program planning, providing specific steps for the development, implementation, and on-
going management of a USAID fisheries reform program.

If properly managed, aquaculture provides the promise of increased food security and decreased exploitation
of the world’s oceans. The industry is at a tipping point, however. One path leads to healthier oceans, increased
economic opportunity for small aquaculture farmers, and better nutrition in food-insecure communities.

Down the other path, however, the aquaculture industry can become a contributor to habitat destruction, water
pollution, and exploitation of local workers. USAID can continue to play a role in encouraging ecologically
and economically sustainable aquaculture practices through improved oversight and monitoring and the
integration of aquaculture into landscape-scale governance systems. This guide includes an introduction to a
variety of aquaculture management approaches. Licensing and permitting of aquaculture facilities, landscape
zoning, research and extension services, and best management practices can all help improve the efficiency and
sustainability of aquaculture operations. As with fisheries, this section concludes with detailed methodologies
for planning and implementing, and ongoing monitoring and evaluation of aquaculture programs.

USAID has been a leader in promoting sound fisheries and aquaculture management over the past several
decades through dedicated programming such as the Fisheries Improved for Sustainable Harvest (FISH)
Project in the Philippines, the BaNafaa project in West Africa, and Bangladesh’s Management of Aquatic
Ecosystems through Community Husbandry (MACH) project. In addition to these fisheries and aquaculture-
specific projects, USAID builds healthy marine environments and healthy economies through support for
biodiversity, natural resource management, food security and participatory democracy programs. Much remains
to be done, however. Land tenure interventions, which have been used to great effect in agriculture programs
in Africa, could benefit both fisheries and aquaculture practices through the use of territorial use rights fisheries
(TURFS) or promoting small-holder fish farms. USAID can also employ its strength in governance reform to
increase regulation and oversight in fisheries and aquaculture. Healthy oceans and watersheds also promote
more resilient fisheries and improve the quality of inputs for aquaculture. Imbedding fisheries and aquaculture
programs within the larger frameworks of ecosystem-based management and integrated coastal zone
management encourage a broader perspective and helps preserve ecosystem services and function.

As enumerated in this guide, both wild capture fisheries and aquaculture, as practiced both in the developed
and developing world, often suffer from a lack of sound scientific research, poor management, and inadequate
regulatory regimes. These issues are usually more acute in developing countries. USAID is well positioned to
help address these gaps. This guide was developed to facilitate the development of sound, locally appropriate
fisheries and aquaculture programs.
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.0 AN OVERVIEW
OF FISHERIES AND
AQUACULTURE

CAPTURE ORWILD FISHERIES

“Fishing” is the capture and removal of fish and other animals such as clams, oysters, crabs, lobsters, and
squid from the natural environment. It can be considered a form of hunting of wild animals in an aquatic
environment, and is sometimes also referred to as “wild fisheries.” The sustainability of capture fisheries
depends upon healthy and productive ecosystems and sound management. Healthy ecosystems also
provide other “ecosystem services,” such as mitigating impacts from storms and sea-level rise, reducing
floods, and providing other services of global economic importance, such as tourism.

Fisheries productivity is a key component of food security at both local and global scales. Appropriate
and sustainable reform of the capture fisheries sector is an urgent global issue.

MANAGEMENT OF AQUATIC ECOSYSTEMS
THROUGH COMMUNITY HUSBANDRY (MACH)

One excellent example of sustainable local fisheries management is Management of Aquatic Ecosystems
through Community Husbandry (MACH), a USAID-funded program in Bangladesh. By adopting conservation

measures and sustainable fishing practices, villagers in Bangladesh restored and improved fisheries productivity
in three degraded wetlands, leading to improved food security and well-being for 184,000 of the country’s
poorest citizens. Between 1999 and 2006, fish catches in target villages rose by 140 percent, consumption
went up 52 percent, and average daily household incomes increased 33 percent.With increased consumption
of fish — a vital source of much needed protein, essential oils for brain development, and micronutrients like
vitamin A — malnourishment and hunger decreased.

A fishery depends on harvests of natural populations, and there are limits to the yields that can be
sustainably produced. Yields vary from place to place according to the natural productivity and health of
aquatic systems. Yields may also vary seasonally and annually as natural conditions change. Depending
on post-harvest handling practices, what is utilized versus what is caught can vary. According to some
estimates, loss in yields from poor handling can be as high as 30 percent. Wild fisheries have always
played an important role in local food security, livelihoods, and economies, and are now increasingly
important in national, regional, and international trade. At the same time, increases in the global
population, especially along coasts, and improvements in harvest technology have increased humans’
capability to exceed the maximum sustained yields from these systems. Global climate change is an
additional stressor; its real and potential effects are not fully understood. The majority of fisheries
resources are “open access” (i.e., where anyone can invest and capitalize on their exploitation), and this is
a major reason for much of the overfishing that is presently of growing global concern.

In most countries, fisheries production from wild harvests has leveled off or even declined. The reasons

include overfishing, poor management, the open access nature of the resource, loss of critical habitats
and species, removal of juveniles, and the use of destructive fishing techniques such as bomb fishing and
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poisons. Ecosystem integrity and productivity has also been compromised by removal of key species in
the food chain, pollution from poor land use practices, and the poor quality and quantity of water flowing
into wetlands and estuaries.

In essence, fisheries governance has not kept pace with fishing technologies, nor the increasing numbers
of fishers attracted to these open resources or “common property” goods. A key message of this guide

is that it is possible to reverse the decline of capture fisheries — both single-species and multi-species
fisheries. There are an increasing number of examples where local fisheries are being managed wisely and
sustainably.

The example in the box above, along with others, shows it is possible to improve fisheries productivity,
ecosystem health, and ensure more sustainable and profitable livelihoods for the millions of people
dependent on fishing. The key is having sound governance structures, proper economic incentives, secure
tenure, and access rights.

AQUACULTURE

Aquaculture is defined as the culturing or farming of animals or plants in water for any of their life stages.
It is a form of agriculture, and like other forms of agriculture, inputs such as clean water and nutrients

are required. Inputs vary depending upon the requirements of the target species. Species low on the food
chain require few or no inputs or additives besides clean water. Examples include seaweeds and filter-
feeding animals (clams, oysters), which pick up nutrients and small particles of food from the surrounding
water. These species are more environmentally friendly as they require no feed inputs or habitat
alterations to culture. Species higher up the food chain (such as predatory groupers, salmon, or tuna)
require more inputs such as fish or fish meal, cereals, or grains. Thus, the net contribution of aquaculture
to food security will depend upon the type of species chosen and the development of efficient culture
methods.

A great variety of species are cultured around the globe, based on local preferences and suitability of
growing conditions. Aquaculture is conducted in many locations and environments. This includes the use
of streams and raceways, groundwater, rivers, ponds fed by rain, and coastal areas where tidal movements
provide food and water exchange. In addition, some organisms are raised in cages placed in lakes, bays,
and increasingly in the open ocean itself. Aquaculture can be conducted on an intensive (high density and
high inputs) or extensive (low density and low inputs) basis.

With all its potential benefits, aquaculture can also carry risks. Aquaculture has been responsible for
introducing exotic and invasive animals, plants, and diseases around the world, often inadvertently
through development assistance. Ecosystems have been disrupted by these invasive species or diseases,
leading to reduced productivity of natural systems, loss of local livelihoods, and threats to local or even
national economies. With intensive farming and the addition of more feeds and inputs, as required with
higher trophic level animals or high intensity culture, the potential for producing more effluents, disease,
and pollution can rise considerably. As more species are cultured, genetic stocks are transported around
the world, creating the risk of escape of cultured stocks into the wild. The use of good management
practices, along with strong policy, regulation, and oversight, can help minimize these and other risks.

This guide speaks to the need for the aquaculture sector to continue to play a responsible role in
addressing the food challenges of today and tomorrow by reducing impacts on adjacent water bodies,
habitats, and biodiversity; and preventing conflicts over water resources and feed stocks. A key message
is that there is a need for a more integrated approach to assessment, planning, and management of both
fisheries and aquaculture sectors, with the goal of achieving a “systems approach” to sustainable and
resilient food production.

SUSTAINABLE FISHERIES AND RESPONSIBLE AQUACULTURE 3



2.0 USAID’S ROLE IN FISHERIES
AND AQUACULTURE

USAID is a leader in integrated coastal management (ICM), integrated water resources management
(IWRM) and large-scale approaches to biodiversity conservation. It is also a recognized leader in
developing effective and innovative approaches to fisheries management, best framed within these
broader contexts of ICM, IWRM, or seascape/landscape approaches. Concrete examples of its fisheries
leadership on-the-ground include the USAID-funded Ba Nafaa project in West Africa, the USAID-funded
Fisheries Improved for Sustainable Harvest (FISH) project in the Philippines, the Management of Aquatic
Ecosystems through Community Husbandry (MACH) project in Bangladesh, the SUCCESS fisheries
management programs in three West African countries, and the work of the Global FISH Alliance in the
spiny-lobster fishery of Honduras. These programs have improved fisheries productivity, livelihoods, and
biodiversity through an ecosystem-based approach to fisheries management. More information on these
programs can be found at the web sites listed below.

USAID total investments in capture fisheries over the past several decades have been substantial, either
as components of other biodiversity, natural resources management, and economic growth programs,
or as individual projects that integrate across sectors concerned with food security, public health, and
governance reform that supports participatory democracy.

There remains much more, however, that the Agency can do to address the global fisheries crisis. While
USAID has been and continues to be a leader in promoting agricultural reforms through land tenure,
improved governance, and market-based approaches to small-scale agriculture, it needs to make similar
efforts to reform fisheries governance in developing countries. Investments in fisheries management are
critical to ensuring that developing countries maintain their comparative advantage in the international
seafood markets. Maintaining healthy fisheries habitat, such as coral reefs, wetlands and mangrove
forests, will also contribute to sound water resources management and climate resiliency.

USALID is also making significant contributions to food security and environmentally sound economic
growth by assisting needed reforms in the aquaculture sector. USAID programs have helped mitigate
conflict and assist habitat restoration from the boom-and-bust cycles arising from poorly planned
aquaculture. As a donor, USAID can help guide aquaculture development along a more environmentally
sound and socially responsible path.

USAID missions typically implement the majority of capture fisheries and aquaculture initiatives as

part of their biodiversity or economic growth portfolios. While these missions likely have expertise in
fields such as conservation, natural resources management or agriculture, not all have staff with specific
technical capacity in fisheries or aquaculture. However, the Bureau for Economic Growth, Education and
Environment (E3) and the Bureau for Food Security (BFS) do have this expertise and can assist missions
in fisheries and aquaculture program design, evaluation, and implementation. Both the E3/Office of Water
and BFS manage mechanisms that missions and bureaus can utilize to design, implement and evaluate
aquaculture and fisheries activities. E3/W has produced recent reports highlighting opportunities for
USAID investment in fisheries and aquaculture that can provide missions with good background on the
history and current status of USAID involvement and investment in these sectors.
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SOURCES FOR MORE INFORMATION

* USAID Fisheries Opportunities Assessment.
http://www.crc.uri.edu/download/Fish_Opp_Assess_Final_012607_508.pdf

* The Review of the Status, Trends, and Issues in Global Fisheries and Aquaculture with Recommendations

for USAID Investments.The USAID SPARE Fisheries & Aquaculture Panel.
http://pdacrsp.oregonstate.edu/miscellaneous/F%26A_Subsector_Final_Rpt.pdf
* The Aquaculture & Fisheries Collaborative Research Support Program (AquaFish CRSP).
http://aquafishcrsp.oregonstate.edu/

* The Management of Aquatic Ecosystems through Community Husbandry/Bangladesh (MACH)
Project.

http://www.winrock.org/fact/facts.asp?CC=5498&b
http://sustainabledevelopment.un.org/index.php?page=view&type=99&nr=40&menu=1299
http://rmportal.net/library/content/nric/3300.pdf/view

* The USAID Fisheries Improved for Sustainable Harvest/Philippines (FISH) Project.

http://transition.usaid.gov/stories/philippines/fp_philippines_fishes.html
http://www.oneocean.org/fish/the_project.html

* Community Partnerships for Sustainable Resource Management/Malawi (COMPASS Il) Project.
http://rmportal.net/library/content/tools/compass-ii
* The Sustainable Coastal Communities and Ecosystems (SUCCESS) Program.

http://http://www.crc.uri.edu/projects_page/sustainable-coastal-communities-
and-ecosystems-2009-2014/

* Global Fish Alliance.
http://www.globalfishalliance.org/
* The BaNafaa Project.

http://http://www.crc.uri.edu/projects_page/gambia-senegal-sustainable-fisheries-
project-usaidba-nafaa/
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3.0 THE NEED FOR REFORM

Food insecurity, impacts from climate change, high population growth rates, degraded and dwindling
water resources, and increasingly globalized trade are just some of the major challenges facing the
developing world. To address these challenges, more integrated and smarter approaches to development
are needed based on a “systems approach” that maintains the integrity and health of ecosystems.
Restoring and maintaining ecosystem goods and services will be critical to multiple development
objectives. These are essential practices if we are to have any hope in achieving sustainable and resilient
food production systems; mitigation of floods and droughts; maintenance of environmental flows and
aquatic systems; adaptation of coastal, lake and river systems to climate change; and ensuring community
well-being and social safety nets based on productive natural systems.

Reform is urgently needed to direct both capture fisheries and aquaculture sectors toward improved
sustainability, profitability, and responsibility. Past investments by donors and the private sector have

in many cases led to overfishing and overcapacity in fisheries sectors, environmental destruction and
pollution through aquaculture, and loss of biodiversity, perverse subsidies, and boom-and-bust cycles in
both. A more integrated approach to fisheries and aquaculture management is needed to ensure ecosystem
integrity and conserve biodiversity. A systems approach can address the multiple dimensions of resource
governance, including the enabling policies and laws, integrated coastal and water resources management,
incentives to promote resource stewardship, spatial land and marine planning, land and sea tenure or
access rights, and sound management at the seascape/landscape scale.

In most developing countries, investments are needed to reform fisheries governance, create the enabling
conditions, and build the capacity for nations to reduce fishing effort to more sustainable levels. Fish
provide much of the global population with a critically important source of high quality animal protein
and serves as the staple food for many communities. Capture fisheries continue to provide livelihoods for
local populations and contribute to national economies. Ensuring that fisheries can sustain these benefits,
however, depends on making major reforms to the sector.

Similarly, changes are needed in the governance systems and best practices that guide aquaculture

— another important source of food and income for national and global economies. Aquaculture is at a
crossroads: its future direction will impact the health and productivity of wild fisheries, the survival of
many smallholders’ livelihoods, and global food security. Important considerations include: Who will
benefit from aquaculture — i.e., the poor in developing countries, or wealthy consumers in developed
countries? In addition, growth in aquaculture may come at substantial costs to the environment and may
not be sustainable over the long term. Too often the “externalities” associated with aquaculture — such
as pollution, invasive species and diseases — have not been included in the production costs, but rather
passed to local communities in the form of polluted waterways, damaged habitats, or introduced species.

The emerging water crisis also requires better use and allocation of water resources. Some of the most
productive habitats — such as estuaries and wetlands — depend upon the proper timing, quality, and
quantity of freshwater flows. Their sustainable productivity is closely linked with maintaining these
environmental flows and balancing competing uses among humans, nature, fisheries, and aquaculture.

Large-scale landscape and seascape planning and zoning for specific uses and user groups is therefore
needed. Zoning could protect essential fisheries habitats that are necessary for helping to expand fish
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stocks and maintain ecosystem health. Future zoning should favor the “highest and most sustainable use”
of various habitat types, including capture fisheries, low-trophic level aquaculture, recreation, biodiversity
conservation, and ecosystem health. Ultimately, integrated landscape and seascape use designs are needed
to conserve and protect ecosystem goods and services, reduce sedimentation and pollution runoff, protect
terrestrial and wetland habitats, and promote integrated water resources management.

For all the reasons above and more, reform must guide fisheries and aquaculture development along

a path of sustainability by creating enabling environments and offering incentives that reward good
practices. In addition to providing food, jobs, income, and trade as mentioned above, reform in these
sectors can also help preserve cultural values over the long term, reduce humanitarian crises, and help
nations emerge from conflict and poverty. Better management can also help avoid the continuing collapse
of the world’s aquatic and marine ecosystems and associated loss of biodiversity in these environments.

USAID has rich experience in addressing the governance of common property resources through co-
management, community-based management, rights-based approaches, and applying proper economic
incentives such as land tenure and property rights. This has included pioneering governance reform
initiatives in fisheries; reforms that can help sustain and grow critical food supplies and build economies
while maintaining healthy, diverse ecosystems. More, however, remains to be done in reforming capture
fisheries along with the aquaculture sector. USAID is well positioned to take on this challenge.

CAPTURE FISHERIES

Fisheries products are the world’s most widely traded foods, with
commerce dominated by developing countries. The total value of
world capture fisheries production in 2009 was US$93.9 billion, a
value greater than the global combined net exports of rice, coffee,
sugar, and tea. Fisheries are globally important sources of much-
needed high quality animal protein— the primary protein source
for 1.5 billion people worldwide and an important part of the

diet of many more. Fisheries is also the largest extractive use of
wildlife in the world, posing major threats to marine, coastal, and
freshwater ecosystems around the world, and the sustainability of
the sector itself.

In spite of fisheries’ important role in the national and local
economies of many developing countries, the sector is often
poorly planned and regulated, inadequately funded, and neglected
by all levels of government. Globally, fisheries are frequently
overfished and overexploited as a result of weak governance, poor
management, perverse subsidies, corruption, and unrestricted
access. In addition, destructive fishing practices can rapidly

degrade marine ecosystems and contribute to the loss of critical In small-scale fisheries, fishing is a
habitats and species. The declining state of fisheries resources household livelihood where men,
will have disproportionately heavy consequences for developing women, and even children play

countries and their poorest members. A recent World Bank study roles in capturing, processing, and

indicates that the fisheries sector is losing an estimated US$50 marketing the product.
billion annually in lost revenues due to poor management and
from illegal, unreported, and unregulated (IUU) fishing.

Capture fisheries include two sub-sectors: large- and small-scale fisheries. Large-scale industrial fisheries
involve fleets that can fish both nearshore and on the high seas. Meanwhile, the overwhelming majority
of fishers in developing countries are small-scale, often using vessels that are un-motorized and mainly
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target nearshore waters. However, both large-scale and small-scale fisheries can overlap in the species
targeted and areas fished, so use conflicts are common. Both sub-sectors can contribute to overfishing
problems and require careful management. High seas fisheries are managed through regional fisheries
management organizations (RFMOs), not by individual coastal states. Each coastal state is responsible for
managing the small and large-scale fisheries that occur only within its 200-mile exclusive economic zone
(EEZ).

There are many issues within the fisheries sector that require urgent attention including open access,
excess fishing capacity, weak governance, subsidies, continued poverty within coastal communities,

lack of alternative livelihoods, and the impacts of globalized fisheries trade. The failure of development
agencies to adjust their strategies to this new paradigm will have significant social consequences. These
include the loss of economic opportunity and food resources for millions of people living in fishing
communities, and the loss of national revenues. For instance, sub-Saharan Africa loses over US$1 billion
annually in economic rents from unfair access agreements. This is a region that could significantly
increase its food security through improved governance of capture fisheries. Failure to reform fisheries
will also allow the continued decline of ecosystem productivity, biodiversity, and resilience to climate
change.

There is a growing suite of proven strategies to reform fisheries. These include the use of co-management,
community-based management, rights-based approaches, voluntary certification and codes of conduct,
and proper economic incentives, including secure tenure and property rights to address the governance

of common property resources. Some combination of these strategies is increasingly employed in most
efforts to move towards more sustainable fisheries.

AQUACULTURE

World aquaculture production, as a percent
of overall fisheries supply, is growing rapidly
at an average annual growth rate of 8.8
percent since 1970 (compared to 1.2 percent
for capture fisheries over the same period).
Aquaculture will continue to grow as a world
food production system and is expected to
rival capture fisheries production by 2030.
Aquaculture production will continue to be
critically important, especially in developing
countries, for supplying the world’s growing
population with high quality animal protein.
It also provides an increasingly valuable cash
crop and export revenue for many nations.

T}_le industry’s explosive growth has not b?en While aquaculture is sometimes seen as a backyard activity
without consequences. Much of the world’s that provides food directly to the household, it is increasingly

mlt}al aquaculture develqpment oc?uﬂed viewed more as an economic business venture at the
during times when technical capacity, household or industrial scale.

governance, policy, and oversight were weak.
In some cases, this led to fledgling industries
where inefficiencies and unguided development produced large-scale negative environmental, social, and
economic impacts threatening the sustainability of the sector itself.

Too often, small-scale or family-operated aquaculture has been edged out by large industrial-scale farms.
The major economic contribution of these large facilities to a local community is often low-wage jobs,
such as in processing plants. In many cases, most of the benefits from aquaculture have gone to outside
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investors. Another concern is the potential loss of local low-cost food production in favor of high-value
commodity exports.

As global climate change contributes to water shortages in many regions of the world, conflicts over
water use— including use for aquaculture—may intensify. At the same time, some important aquaculture
development opportunities remain unrealized. For instance, food security in sub-Saharan Africa could be
addressed by increasing its fish food supply through combined improvements in aquaculture and fisheries.

Reform is needed in many segments of the aquaculture industry in order to promote more responsible
development. This in turn requires an integrated view of aquaculture, one that considers not only
environmental and economic sustainability, but also social responsibility. Fortunately, just as in fisheries,
there is a growing suite of approaches to help guide the industry down such a path. These include
initiatives with the private sector to adopt codes of good practice and voluntary green certification
schemes. But these should be complemented with better regulatory, zoning, and permitting processes, and
more consideration of the impacts on capture fisheries and aquatic ecosystems. In short, better governance
is the key to sustainable aquaculture.

Currently, the U.N. Food and Agriculture Organization (FAO) is developing international certification
guidelines for better governance of aquaculture practices. Other regional certification schemes are also
under development or are already in effect. Some countries are beginning to share proven methods for
aquaculture development through regional networks.

USAID’s many decades of experience in developing sustainable aquaculture policies and undertaking
collaborative research on the culture of local species and food for the poor make it well positioned to
support reform in the aquaculture sector.

INTEGRATED APPROACHES TO MANAGEMENT

Rapid global change necessitates a precautionary approach to development. Integrated management
approaches promote the essential elements of sustainable development — protecting the world’s
environment, fostering balanced economic development, promoting democratic participation in
governance, and improving the health and well-being of people in developing nations.

There are many tools available to more effectively address these complex issues. For true reform to
occur, broad-scale, integrated approaches are needed to comprehensively address issues that are both
internal and external to the fisheries and aquaculture sectors. Such approaches may include integrated
water resources management (IWRM) and integrated coastal management (ICM) applying ecosystem-
based management (EBM) principles to address broader resource management and development issues
at the seascape and landscape-scale. Land-use planning and marine spatial planning can also be used to
designate appropriate resource uses to specific locations and minimize conflicts. USAID is well placed to
employ these approaches in its programming to encourage reform in the fisheries and aquaculture sectors.

SOURCES FOR MORE INFORMATION

* The State of World Fisheries and Aquaculture 2010. 2010. FAO.
http://www.fao.org/docrep/013/i1820e/il 820e00.htm

¢ Outlook for Fish to 2020.2003.WorldFish Center.
http://www.ifpri.org/pubs/fpr/pr|5.pdf
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* The Sunken Billions:The Economic Justification for Fisheries Reform.

http://siteresources.worldbank.org/EXTARD/Resources/336681-1224775570533/
SunkenBillionsFinal.pdf

*Values of Inland Fisheries in the Mekong River Basin.

http://www.worldfishcenter.org/resource_centre/Baran%20et%20al%202007%20
Values%200f%20Mekong%20inland%20fisheries.pdf

* USAID Water and Natural Resources Management Programs.

http://transition.usaid.gov/our_work/cross-cutting_programs/water/water_natural_
resources.html

* Guidelines for Integrated Coastal Zone Management.

http://documents.worldbank.org/curated/en/1996/08/6963 | 9/guidelines-integrated-
coastal-zone-management

* Global Forum on Oceans, Coasts and Small Islands.
http://www.globaloceans.org/

* The ecosystem-based management tools network.
http://www.ebmtools.org/

* NOAA Aquaculture Program.

http://aquaculture.noaa.gov/
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4.0 CONTRIBUTIONS
TO OTHER SECTORS

Smart management of capture fisheries and aquaculture not only benefits those sectors, but also directly
contributes to the objectives of other USAID programmatic areas.

BIODIVERSITY CONSERVATION

USAID is a recognized leader in implementing effective biodiversity conservation programs through

a threats-based approach. Well-designed programs that reduce major threats to biodiversity and
ecosystem health will also benefit human communities that depend on these resources. The guide
entitled “Biodiversity Conservation: A Guide for USAID Staff and Partners” is an excellent reference for
developing robust biodiversity programs (http:/pdf.usaid.gov/pdf docs/PNADE258.pdf).

Capture fisheries are a source of threats to marine and freshwater biodiversity and ecosystems. These
include overfishing, destructive fishing, excessive by-catch, and use of non-selective gears. Unsustainable
fishing can contribute to reduced ecosystem health and loss of key species or trophic groups from the
ecosystem. This, in turn, can reduce species’ resilience to adverse impacts caused by climate change.
Promoting more sustainable fishing can directly reduce threats to an ecosystem’s biodiversity while
improving fisheries productivity. Fisheries management tools—such as fisheries reserves or no-take areas
help conserve and protect aquatic biodiversity. Adoption of better fishing practices and more selective
gear can also reduce by-catch and the mortality of protected marine species (sea turtles, seabirds, marine
mammals, etc.). Fisheries programs that are designed to reduce biodiversity threats and are located in
areas of biological significance may be attributable to the Congressional biodiversity directive. For more
information, please see http://transition.usaid.gov/our work/environment/biodiversity/code.html.

Aquaculture has also been documented as a major threat to marine, coastal, and freshwater biodiversity.
Aquaculture threats include the loss of critical habitats due to improper siting of farms, introduction of
non-native and invasive fish species, spread of diseases and pests into native populations, pollution, and
divergence of freshwater resources from habitats. Conserving biodiversity and ecosystem health often
requires policy and governance reforms that promote good management practices and internalize the
environmental costs. These can include implementing land zoning to restrict aquaculture to appropriate
sites, regulating the use of invasive and non-native species, and regulating intensive aquaculture as a way
to reduce pests and diseases. Environmental performance bonds can be used to promote best practices and
precautionary approaches. Land-based, enclosed, re-circulating tanks with several layers of security to
prevent escapes of invasive species and filtration systems to reduce pollutants and diseases also minimize
environmental impacts.

ECONOMIC GROWTH, ENTERPRISE DEVELOPMENT,
AND PUBLIC-PRIVATE PARTNERSHIPS

Fisheries and aquaculture offer excellent economic growth opportunities—providing jobs and income
for millions of coastal households and the potential for foreign revenue investments. But poor governance
and oversight present major constraints to sustained economic growth in both the fisheries and
aquaculture sectors. Barriers include the lack of governance and policy frameworks, perverse incentives,
inappropriate subsidies, poor practices, food safety issues, and environmental externalities that undermine
sustainability. Without major reforms, developing countries may lose any competitiveness that they now
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have in these sectors. Boom-and-bust cycles have led to depressed prices and unstable markets. Reforms
that address these constraints could provide sustained economic growth and benefits.

One strategy for reform is to take a “value chain” approach to fisheries and aquaculture, identifying ways
to add value at all points in the process from harvest to market. A useful place to start is to conduct a
value chain assessment to identify the economic growth and enterprise development opportunities. Such
an approach must only proceed simultaneously with efforts to achieve sustainable sourcing, lest enhanced
profitability for the sector result in increased catch effort, undermining the objective of sustainability.

It is always important to consider gender dimensions as part of this process. Women play important roles
in the fish marketing and processing sectors, and the opportunities for women-led enterprise development
are plentiful (see next section).

Both the fisheries and aquaculture sectors are engaging in important public-private sector partnerships
to promote improved management and sustainability. For example, seafood buyers (both importers and
exporters) are increasingly concerned with maintaining a stable supply of seafood products to the food
processing industries and restaurant chains upon which their business survival depends. This is leading
to an increased number of public-private partnerships to promote sector reform, as well as certification
schemes for wild-caught seafood and farm-raised aquaculture products.

GENDER AND MARGINALIZED
GROUPS

Development programs that fully
incorporate women and marginalized
groups into program design and
implementation are more effective

than those that don’t. This is why all
USAID development programs require

a gender strategy before approval.

Men, women, and children all play a

role in maintaining healthy fisheries

and aquaculture enterprises. For this
reason, it is important that both genders
be considered and consulted within the
fisheries and aquaculture planning, policy,
and decision-making processes leading to
reform. This starts with breaking down
what, until recently, have been some long-
held misperceptions about men, women,
and even youths’ roles in these sectors.

Women are key actors in reef gleaning activities, which
is a wild harvest activity typically neglected by fishery
managers.

One long-held misperception is that
liveli-hoods in fishing and aquaculture are
male-only occupations, and women are
only involved in post-harvest activities.
Recent research, however, estimates that at least 50 million women in developing countries, often with
children at their side, work in the fishing and aquaculture industries, performing a wide range of activities
from harvest to post-harvest.
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The reasons for many of the misperceptions include, but are not limited to:

. A lack of gender-disaggregated data collection and/or analysis

. Barriers to women’s participation, access to resources (e.g., land, credit), and voice in decision
making

. A tendency for women and children’s labor in this sector to be considered as part of their “family”
responsibilities vs.as a livelihood

. Women and children’s activities in fisheries and aquaculture tend to be less organized and visible

Chapter II on Capture Fisheries and Chapter III on Aquaculture cover in more detail specific ways to
consider the role of men, women, and children in fisheries and aquaculture. Also discussed are steps
the program designer, policymaker, or practitioner can take to make the sectors more equitable for both
genders and children.

POPULATION, HEALTH AND HIV/AIDS

USAID has a history of successfully integrating population, health, and HIV/AIDS interventions into
capture fisheries management activities. These Population-Health-Environment (PHE) programs address
the complex connections between humans, their health, and their environment. The main goal is to
improve access to health services — most often family planning and reproductive health care services
— while helping communities to manage their environment in ways that conserve biodiversity, create
sustainable livelihoods, and improve human health. In the fisheries context, it is common to see the
merging of HIV/AIDS prevention strategies with coastal and marine conservation initiatives, and the
integration of family planning and human reproductive health with conservation.

HIV/AIDS

A growing body of evidence suggests that AIDS-affected households are less likely to use natural
resources sustainably. In this context, the HIV/AIDS pandemic can have direct and indirect impacts on the
sustainable use of fisheries resources and on conservation efforts in general. AIDS can result in a loss of
traditional ecological knowledge, loss of labor and human capacity in resource management agencies, and
a diversion of national funds away from conservation agencies to meet rising HIV/AIDS-related costs.

Fisheries and HIV/AIDS are linked in other ways as well. In some countries, fishing communities and
fishers are found to have higher infection rates than the general population. Fishers often travel away from
their families and communities for days or months at a time. This can lead them to engage in risky sexual
behaviors. Once infected, fishers then spread the disease back to their own families and communities.
Female fishmongers are sometimes forced to exchange sex for the right to purchase or sell fish. Since
fishing communities are often located far from health services, access to preventative measures such as
condoms and counseling or to facilities for testing and treatment (e.g., anti-retroviral drugs) is limited.

Recognizing these linkages, some resource management and conservation programs are starting to
integrate HIV/AIDS prevention strategies into fisheries programs as a way to mitigate the impact of the
disease. These programs provide behavior change communications strategies on both environmental
themes as well as HIV/AIDS. Other integrated strategies include promoting gender equity, establishing
microenterprises around selling condoms, establishing voluntary counseling and testing centers

as a means of preventing infection, and establishing explicit HIV/AIDS workplace policies within
conservation agencies.

HIV/AIDS may also be a concern in the aquaculture sector. For instance, large-scale farming and
processing operations may use migrant or illegal foreign labor. These groups may be more likely to

engage in behaviors that will put them and their sex partners at greater risk of infection.
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Population Growth and Reproductive Health

In many areas, population growth due to high fertility or immigration is increasing the demand for food.
The resulting pressure on fisheries is often unsustainable. To these growing populations, open access
fisheries are often viewed as a food and income-generating social safety net of last resort. In addition,
these populations often live in remote areas where access to basic family planning information and
services is limited or nonexistent. Even if fishing communities wanted to plan smaller and healthier
families, they often lack the information and tools to do so.

Incorporating population and reproductive health approaches into fisheries management can
simultaneously improve human and ecosystem health. PHE programs hold the philosophy that integrating
family planning, basic health, and natural resource management creates greater synergies and impacts
than do single or dual sector-only programs. Smaller family sizes contribute to better management and
conservation of natural resources, ease population pressures on local resources, and increases family
wealth.

Health services are often greatly needed in remote coastal areas, and are cited in the top three
development priorities by communities along with education and transportation infrastructure. Family
planning is a highly sought-after health service, especially by women who desire to space or limit the
number of children they have and yet have no means of doing so. Integrating basic health services with
fisheries management addresses a community’s basic needs and can reduce morbidity and mortality that,
in turn, can increase community support for fisheries interventions. The Integrated Population and Coastal
Resource Management (IPOPCORM) program in the Philippines demonstrated that combining family
planning and fisheries management can be more effective than separate programs.

The key to successful fisheries management is ensuring that resource management strategies are
implemented hand-in-hand with family planning, education and service delivery strategies. This is
particularly true in areas where population growth is high and access to family planning information and
services is limited. In this way, fishing communities gain a heightened awareness of the linkages between
the two interventions and how high population growth rates impact the environment and their quality of
life.

GLOBAL CLIMATE CHANGE

Global climate change poses significant threats to many developing countries, including the human
communities and the natural ecosystems upon which they depend. Less developed countries, low-lying
coastal areas, deltas, islands, and water-stressed regions are most vulnerable to impacts. To ensure more
effective donor assistance in the face of climate change, USAID has developed a programming guide
for staff and partners on mainstreaming climate change adaptation into development assistance activities
and safeguarding U.S. investments. The guide is entitled Adapting to Coastal Climate Change — A
Guidebook for Development Planners. (http://www.crc.uri.edu/download/Coastal AdaptationGuide.pdf')

One goal of this guide is to articulate how to integrate climate change adaptation into fisheries and
aquaculture planning and management. Precautionary approaches are needed that take projected
climate change impacts into account and promote more resilient ecosystems. A key tenet to adaptation
is maintaining ecosystem integrity and the multiple benefits provided by healthy systems. For example,
maintaining wetlands and estuaries will serve multiple purposes — from protecting fisheries nurseries
to regulation of water availability and water quality, to mitigation of floods and droughts. Precautionary
management safeguards ecosystems.
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The impacts of global climate change on fisheries are already observable and are likely to increase over
time. Changes in water temperature and current patterns will affect species’ migration and range sizes.
Rising sea levels may drown intertidal habitats and force their retreat landward. Preserving undeveloped
buffer zones will allow for managed intertidal habitat retreat, maintaining important nursery grounds for
coastal fisheries. Protecting mangrove forests, coral reefs, and coastal wetlands has multiple benefits for
fisheries production and climate change adaptation; these ecosystems also provide coastal protection and
storm mitigation, and can serve as buffers to sea level rise.

Similar to agriculture, aquaculture production will be affected by increasing water temperatures. The type
of aquaculture varies according to local climate and the species’ response to temperature changes. Thus,
depending on location, climate change could have negative or positive consequences for aquaculture.
Oxygen content decreases as water temperature increases, which can negatively impact productivity

and require aeration of ponds. Less dissolved oxygen can also increase the occurrence of coastal “dead
zones,” where large areas of coastal water near river mouths and in estuaries become anoxic and unable
to support sea life. Meanwhile, rising COz2 levels in the atmosphere will acidify oceans. There is still
uncertainty as to what the specific impacts of climate change on fisheries and aquaculture will be,
reinforcing the need for adaptive ecosystem management.

Rising sea surface temperatures make coral reefs increasingly susceptible to mass bleaching events,
which have long-term impacts on reef fisheries. Changing sea surface temperature may also result in
changing ocean currents and productivity of fisheries systems. Increasing drought and flooding, and
changes in freshwater flows in river systems is likely to affect estuarine systems that provide critical
habitat for many commercially important fisheries. Rising sea level will increase the risk and vulnerability
of coastal infrastructure and communities, while increased storms will place coastal ports and other
fisheries infrastructure and coastal communities at increased risk. In some areas of the world, low-lying
small islands (e.g., the Maldives and Marshall Islands) may become completely inundated requiring
mass relocation of people and communities. In low-lying estuarine systems such as Bangladesh and the
Mekong Delta, millions of people may need to be relocated as low-lying areas become permanently
flooded. These flooded areas may become rich fishing areas in the future if natural systems are allowed to
expand.

In cases where agriculture begins to suffer from climate change, aquaculture may offer an alternative. For
example, desert coastal areas that become too dry for agriculture could become sites (if sufficient water
exists) for extensive algae culture to produce biofuels or other valuable products. That said, aquaculture
may suffer in areas where optimal temperature ranges are exceeded; where freshwater flows decrease;

or if storms, floods, or droughts become more common or extreme. Sea level rise may also threaten to
inundate both coastal aquaculture farms and associated infrastructure. Changing salinity regimes or the
salinization of freshwater resources will also affect aquaculture operations.

Human systems and the natural ecosystems upon which they depend are both vulnerable to climate
change. In capture fisheries, systems that are well-managed, decentralized, and use a co-management
approach are more capable of adapting to changing conditions. Coral reef ecosystems are more resilient
to bleaching when other stressors, especially overfishing, have been reduced. Meanwhile, integrating
aquaculture systems with agriculture can make them more resilient to climate change. Competition for
water — for human use, cities, industries, fisheries, agriculture, and aquaculture —will become more
intense in some areas, requiring a more integrated approach to management.

DISASTER MITIGATION AND RESPONSE
Natural disasters and human-induced conflict can have major impacts on fisheries, but can also present

excellent opportunities for reforms. Improving governance and building community resilience through
hazard mitigation and disaster planning can mitigate the impacts of disasters on fishing communities.
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INDIAN OCEAN TSUNAMI, DECEMBER 2004

An estimated 2.5 million people dependent on fisheries

and aquaculture as a livelihood activity were affected in the
December 2004 Indian Ocean tsunami.The most costly

toll was in human lives, with an estimated 60,000 fatalities

in the fishing and aquaculture sector along with countless
thousands injured. Over 100,000 fishing vessels were lost,
destroyed, or damaged along with supporting gears and en-
gines. Direct losses for the fisheries and aquaculture sector
have been estimated at approximately US$420 million. Many
fishing families also lost their houses and belongings.There
was also considerable damage to supporting infrastructure,
including fish landing sites, piers, harbors, and coastal roads
that served as a main conduit for post-harvest distribution.
Coastal aquaculture infrastructure was also heavily im-
pacted, with countless fish and shrimp ponds inundated and
hatcheries destroyed. Due to the need to locate fishing and
aquaculture in coastal areas, these facilities are inherently
vulnerable to tsunamis, cyclones, floods, erosion, and sea
level rise. However, with respect to the fisheries sector; most
areas impacted by the tsunami were considered overfished
before the disaster struck— too many fishers and boats
chasing too few fish. In the rush to rebuild the sector, poor
donor and country coordination resulted in many more
boats and gear donated to fishing communities than existed
before the tsunami.This only exacerbated the overfishing
problem and decreased fishermen’s income. In many ways,
this was a missed opportunity; fishing effort could have been
permanently reduced by encouraging fishers to shift into
alternative occupations.

However, in the aftermath of a disaster
care must be taken by responders and
donors not to worsen the fishing situation.
Response and rehabilitation programs that
improve management and governance of
the fisheries sector rather than increasing
its capacity will aid in faster recovery and
long-term sustainability.

Post-disaster responses, in coordination
with donors and local government, should
consider several factors before providing
any new fishing inputs to communities. In
most cases, nearshore and inland fisheries
are already overfished. When a natural
disaster results in the destruction of large
numbers of fishing craft, this actually
provides an opportunity to rescale the
sector back to more sustainable levels.
One approach is to provide fishers

with cash-for-work opportunities that
restore damaged habitats and remove
debris, institute sector reform, and create
appropriate opportunities for fishers to
leave the sector. Not all fishers will be
willing to change occupations, especially
at a time of hardship and emotional stress.
Therefore, creating incentives that increase
voluntary exit from the fishery is the most
sensitive way to promote reduced fishing
effort immediately following a disaster.

Coastal areas are particularly vulnerable

to typhoons, cyclones, and tsunamis, while inland fisheries are to droughts. Rebuilding affected fisheries
and businesses can include the repair of ports and landing facilities, or the provision of new fishing inputs
such as boats and fishing gear. Often neglected, but of equal importance, is the rebuilding of post-harvest
infrastructure for the processing and handling of a highly perishable product. Such infrastructure includes
ice and refrigeration facilities, transport vehicles, and repaired roads and bridges to transfer product to
market.

Fisheries livelihood activities can play an important role in rapid recovery after a disaster. Most
individuals who work in these occupations want to return to work quickly. If appropriate boats and gear
can be provided quickly, fishers can help put high quality animal protein back into the local diet and
economy and start generating income again.

Many forms of aquaculture are also highly vulnerability to natural disasters. Because of their dependence
on water resources, aquaculture farms and hatcheries are often located near rivers and in low-lying coastal
areas, making them vulnerable to sudden flooding, coastal storm surges, tsunamis, and sea-level rise.
Careful planning is needed to avoid siting facilities in these high-risk areas. Damage to aquaculture farms
may harm the livelihoods and incomes of farmers and put local food security at risk. Due to seasonal

crop cycles, aquaculture takes longer to rebound after a disaster. This means aquaculture households

will likely need sustained help with basic needs— either through direct donations, grants, or cash-for-
work efforts— until the next harvest. It may also be necessary to provide fingerlings (if local hatcheries
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are destroyed) and other farming inputs (e.g., nets for cages, pumps, fertilizer or feed). As with capture
fisheries, only appropriate inputs and assistance should be given that will help move the aquaculture
sector towards sustainability.

FOOD SECURITY AND NUTRITION

Fisheries products are the world’s most widely traded foods. Fish is a significant source of protein,
essential amino acids, and vitamins in the diet of 2.6 billion people around the globe. In some countries,
fish supply more than half of the animal protein in the average diet. In poor and marginalized groups
living along coasts and inland waterways, fish is often the staple food.

Even in small quantities, fish improve dietary quality by contributing essential amino acids often missing
or underrepresented in vegetable-based diets. Fish is more than just an alternative source of animal
protein. Fish oils are the richest source of omega 3 fatty acids that are vital to normal brain development
in unborn babies and infants. Without adequate amounts of these fatty acids, normal brain development
does not take place. For this reason, traditional infant formulas are often based upon wild fish. Fish are
also an excellent source of vitamins like riboflavin (Vitamin B2), Vitamin A, Vitamin D, which prevents
osteoporosis, and is a great source of necessary minerals such as calcium, iron, zinc, and potassium, and
other important components of a healthy diet.

As the world population grows, the demand for protein will increase, causing subsequent impacts on
fisheries and aquaculture. For capture fisheries, increasing demand could drive prices higher and place
additional pressures on this natural resource. Global and local food security will be achieved only through
effective management of both capture fisheries and aquaculture. Such an approach is vital, especially in
communities where fish is the main source of protein.

Fish as a source of protein is not just important to coastal communities. In many countries, inland
populations are equally dependent on fish food for protein in their diet. For instance, in West Africa a
marine fish is processed through smoking and drying and is then transported as far inland as the land-
locked countries of Mali and Niger. This food source could be lost if the management of West African
fisheries is not improved.

Aquaculture production, the fastest-growing component of global food production, is helping to meet the
world’s demand for animal protein. If the sector can be guided towards more sustainable and responsible
practices, it could play an increasingly critical role in global food security. That is particularly important
in such chronically food insecure regions as Africa. Ironically, the potential for aquaculture in Africa is
high, but growth there has been slower than in other regions of the world.

One problem with aquaculture is the practice of using fish meal made from wild stocks as a food source
for farm-raised high trophic-level species such as salmon, grouper, and tuna. One-third of capture fisheries
are converted into fish meal for livestock and farmed-fish, rather than for direct human consumption.
Roughly three pounds of wild fish are needed to produce one pound of farmed fish, increasing pressure

on wild fish stocks. In addition, fish that could be eaten directly by poor populations are instead used for
fish feed to produce high value crops, often for export to developed countries. In addition, the high cost
of fish meal is driving a trend towards substitution, with soybean and grains as new sources of protein in
the feed, competing with direct consumption of these food products by people. As food demands increase
over the next several decades, the debate over fish-for-direct-consumption versus fish-for-feeds will
continue.

DEMOCRACY AND GOVERNANCE

Poor governance of fisheries resources is one of the leading causes of both overfishing in capture fisheries
and of significant environmental impacts from poorly planned aquaculture development. Improving
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the institutional and regulatory frameworks for fisheries management and aquaculture development

contributes to the USAID goal of promoting transparent and participatory democracy. This includes
strengthening the rule of law (fisheries enforcement and aquaculture regulation) and improving civil
society engagement (co-management approaches).

In capture fisheries, a leading contributor to poor governance is low stakeholder participation. This is
linked, in part, to conventional centralized systems of governance. Good governance, however, is about
more than just the role of government. A reflection of this is the increasing trend in fisheries towards
decentralized and co-management approaches where stakeholder groups including men and women,
processers, wholesalers, and suppliers can all have a greater role in decision-making. Increasingly,

it is fishers and their associations who are voluntarily adopting codes of conduct for responsible and
sustainable fisheries.

A key international issue related to poor governance is the problem of illegal, unreported, and unregulated
(IUU) fishing. IUU is a problem on both the high seas and in nearshore waters, where most small-scale
fisheries operate. Illegal fishing practices work against effective management, as in the case of the

widely banned practices of bomb fishing and the use of cyanide that damage important fish habitat. Poor
reporting of fish landings confounds efforts to assess the status of fish stocks and apply catch limits. [UU
fishing inevitably leads to overfishing of important fish stocks, and is often associated with trafficking of
weapons, drugs, or persons. Many coastal countries identify IUU fishing as their main maritime security
issue.

Promoting more democratic forms of governance will improve the management of both fisheries and
aquaculture. Stakeholders in both sectors, including those in the private sector, are becoming increasingly
involved in the governance of these sectors by assisting with the development of regulations and
development plans, adopting codes of conduct and best management practices, and establishing and
engaging in certification schemes.

SOURCES FOR MORE INFORMATION

Biodiversity
* USAID’s Definition of Biodiversity Programs.
http://transition.usaid.gov/our_work/environment/biodiversity/code.html
* USAID Biodiversity publications.
http://transition.usaid.gov/our_work/environment/biodiversity/usaid_pubs.html
* Biodiversity Conservation: A Guide for USAID Staff and Partners. 2005.
http://pdf.usaid.gov/pdf _docs/PNADE258.pdf

* Helfman, G.2007. Fish Conservation: A Guide to Understanding and Restoring Global Aquatic
Biodiversity and Fishery Resources. 584 pp.

http://www.islandpress.org/ip/books/book/islandpress/F/bo7019130.html
* Aquaculture and Biodiversity Conservation. James S. Diana. University of Michigan. Aquaculture CRSP.

http://sitemaker.umich.edu/diana.lab/files/diana_2009_bioscience.pdf

Economic Growth, Enterprise Development, and Public-Private Partnerships
* Revenue Distribution through the Seafood Value Chain. FAO Fisheries Circular No. 1019.
http://www.fao.org/docrep/009/a0564e/a0564e00.htm
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* Jacinto, E.R.; Pomeroy, R.S.,201 |. In Pomeroy, R.S.; Andrew, N.L. (eds.). Small-scale fisheries
management: frameworks and approaches for the developing world. Cabi, UK. 247 p.

http://www.dfid.gov.uk/R4D/PDF/Outputs/WorldFish/WorldFish_publications_alert_volumel.pdf

* The Kenya Capture Fisheries Value Chain: An AMAP-FSKG Value Chain Finance Case Study.
microREPORT #122.

http://pdf.usaid.gov/pdf _docs/PNADN4|6.pdf

* AValue Chain Assessment of the Aquaculture Sector in Indonesia.
http://pdf.usaid.gov/pdf_docs/PNADL490.pdf

* The Aquaculture Certification Council.
http://www.aquaculturecertification.org/

* The Marine Stewardship Council fisheries certification program.

http://www.msc.org/

Gender and Marginalized Groups

* Asian Institute of Technology and Institute of Aquaculture, University of Stirling. Gender Responsive
Aquaculture Policy: Regional Workshop Report.

http://www.dfid.stir.ac.uk/dfid/gender/winapol.pdf

* Brugere, C., K. Kusakabe, M. Felsing and G. Kelkar. Women in Aquaculture. Asia Pacific Economic
Cooperation Project. 2001.

http://www.dfid.stir.ac.uk/dfid/gender/winaqua.pdf

Gender Issues in Aquaculture

.DFID Gender in Aquaculture mini-site

http://www.dfid.stir.ac.uk/dfid/gender/genrefs.htm

* Diamond, N. (2007), Fisheries Opportunities Assessment, Appendix 4, Capture Fisheries and Gender,
Coastal Resources Center, University of Rhode Island, Narragansett, Rl USA, |18 pp.

http://www.crc.uri.edu/download/FOA_Appendix_4_Final_120506.pdf
* FAO Gender and Fisheries VWebsite.

http://www.fao.org/gender/gender-home/gender-programme/gender-fisheries/en/
http://www.fao.org/fishery/topic/16605/en
http://www.fao.org/Gender/en/fish-e.htm

* SPC Coastal Fisheries Program,Women in Fisheries Bulletin.
http://www.spc.int/coastfish/News/WIF/wif.htm

*Women in Fisheries Website.
http://wif.icsf.net/index.php#

* World Fish Center Women in Fisheries Network.
http://www.worldfishcenter.org/Pubs/Wif/pub_wifglobal.htm

Population, Health and HIV/AIDS
* What is Population, Health and Environment?

http://www.ehproject.org/phe/phe.html
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* Population Health and Environment (PHE)
http://www.K4Health.org/toolkits/phe

* Responding to the HIV/AIDS in the Fisheries Sector. FAO.
ftp://ftp.fac.org/docrep/fao/007/ae502e/ae502e06.pdf

* HIV/AIDS and fisheries based livelihoods. FAQ.
http://www.fao.org/hivaids/publications/fishery_en.htm
* Adapting fish farming to HIV/AIDS affected families.World Fish Center.

http://www.worldfishcenter.org/resource_centre/Fish%20farming%20for%20HIVAIDs%20
affected%20families-small_4.pdf

* USAID population and environment programs.
http://transition.usaid.gov/our_work/global_health/pop/techareas/environment/index.html

* PATH Foundation’s Integrated Population and Coastal Resource Management (IPOPCORM) Initiative
Philippines.

http://www.ehproject.org/phe/path-ipopcorm_final.html

Global Climate Change

* Adapting to Climate Variability and Change: A Guidance Manual for Development Planning. August 2007.
U.S.Agency for International Development.

http://pdf.usaid.gov/pdf _docs/PNAD]990.pdf

* Adapting to Coastal Climate Change:A Guidebook for Development Planners. May 2009. U.S.Agency for
International Development.

http://transition.usaid.gov/our_work/cross-cutting_programs/water/docs/coastal_adaptation/
adapting_to_coastal_climate_change.pdf

* Sharp, G.D. 2003. Future climate change and regional fisheries: a collaborative analysis. FAO Fisheries
Technical Paper 452.

http://www.fao.org/docrep/006/y5028e/y5028e00.htm
* Climate change implications for fisheries and aquaculture: Overview of current scientific knowledge.
http://www.fao.org/docrep/012/i0994e/i0994e00.htm

* Fisheries and aquaculture can provide solutions to cope with climate change. ISSUES Brief 1701.World
Fish Center.

http://www.worldfishcenter.org/resource_centre/CC-ThreatToFisheries|701.pdf

* Fisheries Management Science Programme. 2005. Department for International Development. Effects
of climate change on the sustainability of capture and enhancement fisheries important to the poor:
analysis of the vulnerability and adaptability of fisherfolk living in poverty. Project No. R4778.

http://p|5166578.pureserver.info/fmsp/Documents/r8475/r8475_2.pdf

* Fisheries and Global Climate Change. FAQO.
http://www.fao.org/fishery/topic/ 13789

* The effects of climate change on world aquaculture: a global perspective. DFID.

http://www.ecasa.org.uk/Documents/Handisydeetal 000.pdf
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* Climate Change and Aquaculture. FAQO.
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Disaster Mitigation and Response
* Coastal Community Resilience Guide. Indian Ocean Tsunami Warning System Program.
http://www.csc.noaa.gov/psc/riskmgmt/resilience.html

* CONSRN Consortium to Restore Shattered Livelihoods in Tsunami-Devastated Nations, Rehabilitating
Livelihoods in Tsunami-Affected Coastal Communities in Asia. Policy Brief 2.

http://www.worldfishcenter.org/resource_centre/Rehabilitating%20Livelihoods%20in%20Tsuna
mi-Affected%20Coastal%20Communities%20in%20Asia.pdf

* Consortium to Restore Shattered Livelihoods in Tsunami-Devastated Nations. Rebuilding boats may not
equal rebuilding livelihoods. Policy Brief No. I.

http://www.fao.org/fi/oldsite/eims_search/|_dett.asp?lang=en&pub_id=199552

* Regional Workshop on Rehabilitation of Fisheries and Aquaculture in Coastal Communities of Tsunami
Affected Countries in Asia, 28 February—| March 2005. FAO. RAP publication 2005/06. 33 pp.

http://www.apfic.org/apfic_downloads/tsunami/2005-06.pdf

Food Security and Agriculture

* Fisheries and food security.
http://www.fao.org/focus/e/fisheries/intro.htm

* Fisheries and food security policy brief. DFID.
http://www.fmsp.org.uk/Documents/keylessons/FMSPBrief3_Food%20Security.pdf

* Promoting sustainable fisheries for food security and poverty alleviation ASEAN Foundation.
http://www.aseanfoundation.org/documents/brochure/Rev-Fisheries.pdf

* Resolution on sustainable fisheries and food security. International Coral Reef Initiative

http://www.icriforum.org/icri-documents/motions/resolution-sustainable-fisheries-and-food
-security

Democracy and Governance
* USAID Democracy and Governance.
http://www.usaid.gov/what-we-do/democracy-human-rights-and-governance
* Fisheries governance. FAQO.
http://www.fao.org/fishery/topic/2014/en
* Governance of capture fisheries. FAO.
http://www.fao.org/fishery/topic/2005/en
* Governance of aquaculture. FAO.
http://www.fao.org/fishery/topic/13542/en
*» Towards better governance of aquaculture. FAO.

ftp://ftp.fac.org/docrep/fao/meeting/0 | 3/k2845e.pdf
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http://www.illegal-fishing.info/

* Stopping illegal, unreported and unregulated fishing. FAO.
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5.0 PRINCIPLES FOR
SUSTAINABLE FISHERIES
AND RESPONSIBLE
AQUACULTURE

The following principles and best practices should be considered and, as appropriate, incorporated into
the design of USAID-supported fisheries and/or aquaculture programs:

. Programs should promote ecosystem resilience to maintain ecosystem goods and services by
conserving biodiversity and adopting a precautionary management approach.

. Programs should assist a fishery to move from open access to managed access and secure tenure.
Capture fisheries are unique due to the nature of common property resources and the “tragedy of
the commons” phenomenon. Fisheries reform requires a transition from uncontrolled open access to
forms of limited entry, user rights, or catch shares. Activities should strive to secure access rights to
fisheries with less reliance on external enforcement and more reliance on compliance, community
co-management, and self-management strategies.

. Programs should promote comprehensive governance reform. Governance refers to how decisions
are made and policies are formulated. Programs should promote open, transparent and participatory
governance, with an emphasis on co-management. In this regard, programs should help governments
re-define their role in sector reform and management by moving from “command and control” to
an “enabling” role that promotes environmental stewardship. This will create sustainability through
incentives for the private sector to invest in fisheries management and achieve a durable stake in the
long-term protection of the resource.

. Programs should engage the private sector and apply value chain approaches. Programs should
promote marketing of sustainably sourced, socially responsible, and high quality seafood products—
either wild caught or farmed product. Through partnerships with private industry, governments,
and civil society, the goal is to turn individuals involved in these sectors into business persons and
stewards of the resources, and help them connect with the marketplace to achieve greater benefits.

It is essential to move from maximizing catch to maximizing value, while promoting trade and
marketplace reform measures that favor certified, value-added products. Harnessing the power of
the entire value chain—producers, processors, wholesalers, and retailers—is a necessary step to
achieving sustainable management and rational allocation of fisheries and aquaculture resources.

. Programs should promote social responsibility and equity as key objectives. Programs must protect
subsistence needs and promote fair treatment of labor, including but not limited to, fair prices,
prohibition of child labor, and safe working conditions. All phases of the management and decision-
making process should be inclusive, involving both harvest and post-harvest segments of the
industry.

. Programs should ensure equitable and broad participation. Poor stakeholder participation in
management planning, decision-making, implementation and enforcement are some of the greatest
constraints to improved governance. Additionally, many sectors of society such as women, youth,
disabled, and the poor have limited access to the resources that would enable them to participate in
fisheries or aquaculture.
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Programs should adopt codes of conduct and best management practices (BMPs). In both

fisheries and aquaculture, codes of conduct and BMPs play a role in sustainable development and
management. Codes of conduct are broad guidelines or statements for conducting an activity in
socioeconomic and environmentally compatible ways. The BMP approach relies largely, but not
exclusively, on voluntary adoption of practices that optimize production, minimize impacts, increase
benefits, and reduce risks of all types. This is often expressed as a national or industry policy.

Quite often, industry associations and government can work on establishing a code of conduct for
responsible fisheries as a step preceding BMPs.

Programs should commit to sector reform as a long-term process. Sustainable results in short

time frames of five years or less are unlikely. To yield significant results, the focus should be on
instituting reform measures today that improve the enabling environment and will set the stage for
concrete and sustained results in the medium to long term.

Programs should be adaptive. Conservation needs are complex and constantly evolving. Programs
should be structured in such a way that they monitor their progress, generate timely information for
management, and allow for adaptive management as needed.

Programs should utilize science-based management. Fisheries and aquaculture management
programs should be founded on good science. Programs should aim to build local scientific capacity
that strengthens local management decision-making. Where adequate science is lacking, local
knowledge can be a good source of information.

Programs should foster sustainability. Programs should both focus on how achievements will be
sustainable beyond the end of the activity’s lifetime and seek to identify continued financing for
ongoing activities. For programs that include resource extraction activities, managers should:
examine the likelihood that extractive activities will be ecologically, socially, and economically
sustainable; how overharvesting will be controlled; and how extractive use will contribute directly to
biodiversity conservation.

Programs should strengthen in-country capacity. Strengthening in-country capacity to increase the
sustainability of interventions is key at both the individual and institutional levels. Institutional
strengthening may be needed for both government and nongovernmental organizations.

Programs should be results-oriented. Programs should clearly articulate their underlying
assumptions, rationale, and methods for achieving planned results. They should also describe how
program impacts will be measured and monitored.

Programs should foster learning. Analysis of program results and dissemination of lessons learned
should be part of a program’s activities, particularly larger-scale programs and programs at multiple
sites.

Programs should complement other conservation and development activities. In particular, programs
should examine how they will complement activities of USAID, other US agencies, other donors,
host-country governments, the private sector, non-profits, and other institutions. Programs should
also consider potential international obligations of the host governments. For example, some coastal
fisheries such as small-scale tuna fishing are linked to international management organizations.
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ll. CAPTURE FISHERIES

6.0 An Overview of Capture Fisheries
7.0 Management Approaches

8.0 Fisheries Program Planning

Long-tail fishing vessels in southern Thailand at port during the day. Fishing often takes place at
night and can entail long hours of hard, laborious work.
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6.0 AN OVERVIEW
OF CAPTURE FISHERIES

INTRODUCTION

Capture fishing is the largest extractive use of wildlife in the world, and one of the largest uses of an
ecosystem “good.” It is a critical source of protein and livelihood, employing over 40 million fishers in
Africa alone, and representing more than 20 percent of the animal protein in the diet of 2.6 billion people.
In developing countries, where the vast majority of fishing communities and fishers are located, fishing is
uniquely important to livelihoods, food security, and poverty alleviation.

This guide focuses primarily on nearshore fisheries, which take place in shallow coastal waters such as
estuaries and coral reefs, as well as in freshwater lakes and river. Most nearshore fisheries require little
capital investment, using relatively small fishing vessels, traditional gear and may use motors. Nearshore,
small-scale fisheries are a major source of food for local consumption and livelihood for coastal
households. Ninety-six percent of fishers worldwide —accounting for 58 percent of global catch—fish
in nearshore waters of developing countries. It is estimated that 260 million people are directly and
indirectly involved in global marine fisheries. Twenty-two million of these work in small scale fisheries,
a figure 1.75 times greater than listed in previous reports from the FAO. This “invisible workforce,” is
mainly unlicensed and fish for subsistence or local sale. Fishing involves all community members: men,
women, elderly, and youth. However, inadequate sex-disaggregated data—at the national, regional, and
global levels—means there is little recognition of the contributions of women to the fisheries sector.

Fisheries play an important role in the national and local economies of many transformational and fragile
states. In spite of this, the fisheries sector—as compared to other sectors of the world food economy—is
poorly planned and regulated. Overfishing occurs around the globe, threatening the ecosystem upon
which productivity depends. Factors leading to overfishing include traditional systems of open access, the
difficulty of monitoring landings and fishing effort, by-catch, changing environmental conditions, and a
general lack of governance and effective enforcement.

Fish stocks have traditionally been regarded as an inexhaustible resource and as a social safety net.
Fishing in developing countries is often open access with
little or no controls, i.e., individuals enter and exit the trade

at will. Fishing often serves not only as a food source, Seventy-seven percent of world fisheries
but as an income of last resort for the poor. This fact has production is from developing countries.
contributed greatly to the overexploitation of nearshore Net fisheries exports from developing
fisheries resources and harm to marine ecosystems. The poor R at=R W PRI RN U b A2
economic health of fisheries is caused by too many boats billion.

and fishers (overcapacity of fishing fleets). Improved harvest B RN N Ees S TS S R

technologies, increases in marine pollution, and habitat 20 percent of the animal protein in their diet.

degradation are other contributing factors. FifSArillionl e wemen areldiret

. . . employed in small-scale fisheries.
The problems facing world fisheries are daunting, but not

without solutions. Fish is a limited renewable resource.
When managed correctly, it can make stable contributions
to food security, livelihoods, and revenues. Reforming the
governance and management of this natural resource is
essential to sustainable, long-term economic development,

Ninety-six percent of fishers worldwide
are small-scale and provide 50 percent of
global catch, and most reside in developing
countries.
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conservation of biodiversity, and in some cases, to overall peace and security. This guide illustrates
examples of innovative approaches that have led to long-term solutions for sustainable fishing. Some
approaches include conserving critical fish habitat, reducing destructive and illegal fishing techniques,
encouraging co-management approaches, and the use of market-based approaches.

SOME BASIC CONCEPTS
Major Fisheries Types

There is no one-size-fits-all description of fisheries. Fisheries can be classified by what is caught, where it
is caught, the scale of operation, type of gear used, and the ultimate destination of the product.

Target Species

There are many animal and plant species harvested in nearshore fisheries. This includes bottom dwelling
species (benthic or demersal) and pelagic (swimming) species. Another major group is marine algae and
plants—e.g., nori, dulce, Irish moss, and kelp. Seaweeds can provide food for humans, or can be used as
an ingredient in cosmetics, as fertilizer, and for the extraction of industrial gums and chemicals. Marine
fishes make up the bulk (82 percent) of worldwide fish harvests while freshwater and diadromous (e.g.
salmon) fishes constitute a much smaller percentage (1.6 percent). The remaining 16 plus percent consists
of invertebrates such as mollusks (e.g., clams, oysters, mussels, squid and octopus, and scallops) and
crustaceans (e.g., crabs, lobsters, and shrimp). Understanding basic biology, ecology, and population
dynamics for these harvested species is necessary to developing sustainable harvest strategies.

Fishing Scale

Capture fisheries can be classified by scale (industrial, small-scale, artisanal and subsistence) and intent
(commercial or recreational). However, there is often confusion and overlap between these terms. The
box above offers common definitions that may be useful in explaining the differences in the classifications
of fisheries.

The distinction between large-scale vs. other scales of fisheries is relative. Fishing methods and scales
differ between regions and socioeconomic characteristics. Boats that fall into the lower end of the defined
spectrums are usually considered to be engaged in small-scale or artisanal fisheries. Those that fall into
the intermediate range may be called modern artisanal or semi-industrial, and boats above that range

are considered industrial. In general, artisanal fishing in developing countries is considered to be labor-
intensive forms of fishing performed by men, women, and children from fishing households.

In general, fishers are categorized as subsistence fishers if they take their catch home as food for their
families, with the assumption that fish is a critical component of their diet. Fishers are considered
recreational if they fish for leisure and sport. Sport fishing is becoming a significant contributor to the
total catch in some areas.

Fishing Location

Freshwater Fisheries. Inland fisheries (river, small water bodies, and lake-based) provide a major

source of food and employment for millions of individuals, especially in the developing world. Most
inland fisheries make protein available in areas that might otherwise suffer from nutritional deficiencies.
In some countries, freshwater fishing employs a larger portion of the population than does marine.
Although freshwater fisheries are not the focus of this guide, it should be considered in countries where its
importance is high.
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Large-Scale and Small-Scale Fisheries Compared

Key Features Large-Scale Fisheries Small-Scale Fisheries

Direct employment in fishing 500,000 people 50,000,000 people

Source: Berkes et al. 2001

Fishery-related occupations - 150,000,000 people

Fishing household dependents - 250,000,000 people
Capital cost per fishing job US $30,000—-300,000 US $20-300

Annual catch for food 15—40 million tons 20—30 million tons

Annual fish by-catch 5-20 million tons < | million tons

Annual fuel oil consumption 14— 19 million tons | —2.5 million tons

Catch per metric ton of oil used 2-5 metric tons 10—-20 tons
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Increased numbers of fishers over time leads to too many fishers chasing fewer and fewer fish. Some typical
signs of overfishing include declining catch per fisher and decreasing sizes of fish caught. Smaller fish produce
fewer offspring than bigger fish, resulting in recruitment overfishing and danger of fish stock collapse.
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Marine Fisheries: Nearshore to High Seas. Most marine artisanal fishing occurs in the nearshore
environment — i.e., estuaries, lagoons, bays, reefs, and sounds. Most of this area is under country
jurisdiction, out to the 12-mile territorial sea limit. These areas usually receive high nutrients and are
extremely productive, with fluctuating salinities, temperatures, and oxygen characteristics. They are
important nursery areas for many species.

Further from shore, fisheries tend to be more
industrialized with larger boats, larger crews,
and different harvesting, processing, and holding
technology. However, often there is overlap in
areas and species harvested between the small-
and large-scale fisheries. This overlap can lead
to conflict and overfishing. Although a country
may have legal jurisdiction to the 200-mile limit
“exclusive economic zone” (EEZ), there is often
no mechanism for enforcement. Also, in some
cases there are no national fleets in place to
harvest these resources. As such, many countries
will rent or lease permits (in some cases

through international instruments such as access
agreements) to other countries to allow vessels
from these countries to enter their EEZ and harvest the resources for a fee.

Migratory fish do not recognize country jurisdictions and move between the national waters of different
countries. Management of these “shared stocks” or “straddling stocks” require international cooperation.

Fishing Gear

Most nearshore fishing techniques
require only basic technology such
as simple traps, pots, weirs, hand-
lines, and masks and snorkels,
although nearshore fisheries can
also be industrialized, as in the
case of trawl fishing for shrimp.
Nets appeared early in human
history, but the earliest net material
was often stiff and easily broken.
As fish trade became important in
the Middle Ages, larger nets were Longline
utilized by distant water fleets
(e.g., for whales, salted cod, and
herring). With the development
of heavier gear and increased
manpower, fishing moved from
shallow water to deep-sea fishing.
Twentieth century mechanization
brought new gears such as the
beam trawl, otter boards, purse
seines, and mid-water trawls. By the 1950s synthetic materials such as monofilament were in use, greatly
increasing the efficiency of fishing gears and to the detriment of the environment and fish populations.

In contrast, many gears produced today are intentionally made to be less efficient in order to help reduce
catch levels and increase selectivity gear modifications include large escape openings, turtle and fish

Hook and Line

Lobster Pot
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excluder devices (TEDs and FEDs),
biodegradable panels, large mesh and rope
trawls, square mesh windows, and other
by-catch reduction devices (BRDs).

As fishing technology improved, fishing
at increasing depths became possible.
Inaccessible deeper waters used to
serve as refuges; however with the use
of deepwater gear, these refuges have
disappeared, reducing the resilience of
fisheries and habitats.

Today, gear types are broken into two
categories, passive and active. Passive
gear requires the fish to come voluntarily
to the gear. Active gear pursues the fish.
Examples of different gear types include:

Passive: gillnets, trammel nets, hook and
line, long-lining, pots, and traps, pond
nets/pound nets

Active: spears and harpoons, trolling,
trawls (beam, bottom, mid-water) and
dredges (hydraulic, scallop, clam), seine
nets (purse, beach, and other), rakes, hoes
and tongs

Other: Fish Aggregating Devices (FADs) Nearshore fisheries are often conducted from small, open,
unmotorized vessels using simple gear.

Fisheries Science and Management

The overall goal of fisheries science and management is to maximize the production or economic yield of
the fishery while maintaining a healthy population of fish and habitat for a long-term sustainable future.
There are many gaps in knowledge that impede the efficacy of science-based management, including
environmental change, changes in the number of fishers, multiple landing areas, and insufficient fisheries
data. The statistical nature of fisheries science means there are always uncertainties associated with stock
assessment outputs.

Fisheries are a renewable resource and produce surplus biomass that can be harvested without harming
the viability of the species. Harvesting fish, however, changes the characteristics of an ecosystem. In
theory, the goal is to harvest fish when the growth rate produces the greatest gain in weight balanced
against the mortality rate as fish age and start to die from natural causes. When such data is not available,
there are many other simple indicators of species and fisheries health. Local knowledge and qualitative
indicators can sometimes be used to guide decision-making in small-scale fisheries when there is a lack of
quantitative “scientific” numbers.

KEY THREATS AND MANAGEMENT ISSUES

Most fisheries in developing countries are poorly managed or not managed at all. The resulting
unrestricted access and overfishing, lead to negative ecological, environmental, economic, and social
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consequences. This is particularly true for nearshore fisheries, which are often overfished and over-
capitalized and may use destructive fishing methods. These issues in combination reduce the overall
ability of marine and aquatic ecosystems to sustainably supply fisheries products, an important high
quality food. These same issues also present significant threats to biodiversity, upon which productivity
and sustainability depend. Reforming capture fisheries to be economically and environmentally
sustainable and socially responsible requires addressing the following issues.

Open access and the resulting tragedy of the commons has been a common feature of fisheries. The
historic view of fisheries as an inexhaustible resource led to the common practice of open access.

This system offers no incentives for long-term conservation practices, leading to overfishing, loss of
biodiversity, overcapitalization, excess effort, degraded habitats, and depleted resources. However, the
decline of fisheries and better availability of scientific information is slowly changing this ethic. New
approaches to management involve secure access privileges, community-designated fishing areas, zoning,
national access agreements, licenses and permits, and other forms of use rights or tenure.

Weak governance and its implications for changing open access policies are widely acknowledged as one
of the biggest and most pervasive problems within the sector. Factors characterizing weak governance in
fisheries include: lack of adequate policy and legal frameworks to support co-management and managed
access, corruption, inadequate resources available for management (physical, human, and financial),
poor enforcement, illegal fishing, unclear traceability of point of origin, lack of stakeholder participation
in decision-making, lack of clear vision, and user conflicts. The inclusion of fishers in management can
strengthen governance infrastructure by creating responsible, economic incentives for conservation, and
reducing the need for extramural enforcement. A stronger, corruption-free institutional framework will
allow for capture of economic rent and reinvestment in management.

Overfishing and overcapacity are consequences of a short-term view of fisheries in an open access
structure. Overcapacity generally means that more boats are fishing than are needed to harvest sustained
maximum yields, whereas overfishing occurs when fish are caught to the point that the population can’t
maintain itself. Overfishing of key functional groups or top predators can reduce ecosystem resilience
and lead to the phenomenon known as fishing-down-the- food-chain. Introducing conservation incentives
allows a longer-term strategy to be put in place, transforming fisheries from subsistence-level harvest

to a more profitable economic activity that generates increased value per pound of fish harvested. This
will encourage the use of less harmful gear types, reduce fishing effort, benefit ecosystem health and
biodiversity, and preserve valuable habitats and ecosystem relationships.

Destructive fishing practices are those that physically harm the environment, removing or degrading the
habitat and reducing productivity. Bottom trawling, considered by many scientists to be one of the most
destructive fishing techniques, uproots or destroys animals and plants growing on the bottom in the course
of catching fish. Trawling has resulted in major ecosystem impacts and habitat changes, eliminating
essential fish habitats, fish nurseries and critical biodiversity. Some countries, such as the Philippines,
have banned the use of bottom-trawls as a way to restore the ecosystem and its productivity. Other wide-
spread destructive fishing methods include the use of explosives, such as dynamite or homemade bombs,
and chemicals, such as cyanide or bleach. Chemicals are used to stun fish or flush them out of crevices,
making them easier to catch. These chemicals sometimes kill other animals and coral in addition to the
target fish.

Illegal, Unregulated, and Unreported (IUU) fishing is of growing concern worldwide. Illegal fishing
occurs where fishing vessels operate in violation of the laws of a fishery. This applies to fisheries that
are under the jurisdiction of a coastal state or to high seas fisheries regulated by regional fisheries
management organizations (RFMOs). Unreported fishing is fishing that is unreported or misreported to
the relevant national authority or RFMO, in contravention of applicable laws and regulations.
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Unregulated fishing generally refers to fishing by vessels without nationality, or vessels flying the flag of
a country not party to the RFMO governing that fishing area or species. The drivers behind IUU fishing
(sometimes referred to as pirate fishing) are clear, and similar to those behind many other types of
international environmental crime. One key driver is the high economic value of certain species of fish,
particularly those that have been over-exploited and are thus in short supply.

Loss of ecosystem productivity and resilience are two consequences of poor fisheries governance and
the resulting overfishing. These are exacerbated when destructive fishing occurs. Coastal marine and
freshwater environments are some of the most stressed ecosystems in the world, weakened by increasing
human populations and subsequent coastal alterations, loss of critical spawning habitat, changes in water
flow, and runoff that includes suspended solids, pesticides, herbicides, and other chemical and biological
waste products.

Globalization of trade has also had far-reaching impacts on fisheries. Small-scale fishers often generate
income through the harvest of high-price, high-demand products. However, when there is high demand
but a weak management framework, these high-value species (e.g. groupers, ornamental fish) can

be quickly depleted. One technique to minimize this is to adopt national trade policies requiring the
development of sustainable management plans, including quotas, before a species is allowed to be traded.
National fishery agencies need to adopt more precautionary approaches and establish safeguards for these
critical resources to prevent boom-and-bust cycles. National policies could contain a list of “ecologically
appropriate species” eligible for trade, based upon ecological criteria.

Loss of economic rents in marine capture fisheries is a consequence of open access, weak governance,
and degraded ecosystems. Marine fisheries reform can recapture a substantial portion of the economic
losses by reducing effort and strengthening tenure systems. This is a long-term process requiring political
will and a shared vision developed collaboratively with stakeholders.

Maritime security is threatened by illegal fishing. To meet the national security challenges faced by many
developing countries, maritime and coastal security requires a holistic approach. This includes border
surveillance; national, local and community fisheries management; and enforcement.

Labor, health, and safety considerations should be part of any fisheries reform. Fishing often takes fishers
away from home for long periods. This frequently leads to behaviors that increase public health risks such
as HIV/AIDS infection. The importance of the role of women is often overlooked during fisheries reform.
Economic development is only sustainable if it includes respect for worker rights and human rights. Too
often in fisheries, these rights are violated—especially in regards to child labor and working conditions

on boats or in processing plants. Fair trade certifications could help alleviate poor working conditions.
Education about and treatment of HIV/AIDS should also be considered as part of an integrated approach
to fisheries reform.

Inadequate support services are a problem in the fisheries sector. The availability of training, extension
and financial services, skilled human resources, and market infrastructure are an important foundation
for long-term sustainability. Support services must be accessible to both men and women. Providing this
support requires considerable investment, planning, and integration of activities. Scientific and logistical
support to fisheries institutions is also critical for developing sound management policies.

Increasing world populations are escalating the demand for food and seafood products, increasing seafood
prices and resulting in heightened fishing pressure. Overfishing can result if access is not managed. In
addition, many countries are experiencing increased migration to coastal areas where unemployment and
underemployment may already be high. In open-access fisheries and those with inadequate management
systems, these demographic trends exacerbate other threats to sustainable fishing. Integrated population-
health-environment programs that include family planning initiatives can help address the long-term
threat of population growth. In the short term, family planning and spacing of children can help
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households become more economically secure. This, in turn, makes them more willing and able to engage
in sustainable harvest practices. Programs that integrate family planning and fisheries management, such
as the Integrated Population and Coastal Resource Management (IPOPCORM) in the Philippines, have
been found to be more effective than single-sector approaches.

Bycatch, the incidental capture of non-target animals, is a threat to many species. This problem is of
special concern with regard to threatened or endangered species, especially seabirds and turtles. Incidental
capture occurs in all types of fishing—Ilonglines, gillnets, traps, trawl gear, and even single hook and line
operations. Trade restrictions and public pressure have led to reforms in the fishing industry to minimize
bycatch. Some countries have enacted regulations that require fishers to use turtle and fish excluder
devices (TEDs and FEDs). Some fisheries have adopted a variety of gear modifications—including
floating line, acoustic pingers, streamers, and modified hooks—to reduce the impacts of fishing, while
others have restricted fishing activities to certain times and in certain areas.
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7.0 MANAGEMENT
APPROACHES

Sound fisheries management is based on established goals and objectives. In the case of overexploited
fisheries, a primary goal could be to reduce overfishing. This goal could be pursued through several
objectives. For instance, a key ecological objective might be to restore and maintain the ecosystem health
and biodiversity upon which fisheries depend. Another may be to improve the fishery’s profitability. To
achieve these objectives, policy and governance reforms, such as co-management approaches and secure
access, can be employed to promote environmental stewardship. Limits on how much yield or harvest can
be extracted on an annual basis can be implemented. Fishery management objectives will determine what
type of gear and method is appropriate, and where it should be used. There should also be an evaluation
of how these limits can be set within the governance structure and an assessment of existing capacity for
enforcement and the development of stewardship.

Policy reforms should focus on:

. Promoting an enabling environment that encourages stewardship
. Positive incentives

. Managed access

. Fair trade agreements

. A precautionary approach

. Long-term productivity

There are many tools available that the fishery manager can apply to achieve specific fisheries objectives.
These include time and area closures, use rights, no-take or fishery reserves, networks of marine protected
areas, input and output controls, or a combination of these measures. Stakeholder buy-in must be achieved
on aspects of fisheries management to ensure that sustainable limits are not exceeded. The decision

on which tools to use will be a function of the environment, the type of fishery, the ability to enforce
regulations, and the perceived benefit to the stakeholders. Once a menu of tools is selected, monitoring,
control, and surveillance (MCS) programs are necessary to ensure compliance.

Fisheries management in the past largely focused on measures that controlled the size and number of
vessels, fishing technology, and gear. These are referred to as “input” controls. More recently, fisheries
management is focusing on letting fishers themselves make those kinds of technology decisions. Instead,
it is placing restrictions on the allowable harvest — i.e., where and when fishing is permitted, as well as
the amount and size of fish that can be taken. These are referred to as “output” controls.

Another, more recent evolution in fisheries management aimed at eliminating the open access problem

is to allocate limited rights to fish in a particular fishery or marine area. This is referred to as a “rights-
based approach” to fisheries management. There is some overlap between use rights and both input and
output controls. Some input and output management measures also allow access to a fishery, for instance.
These three management approaches are described in the following text. Voluntary and market-based
management approaches (codes of conduct, best management practices, eco-labeling, and certification)
are also commonly used methods. None of these approaches are mutually exclusive and are often used in
combination. One example of this integrated approach was the USAID FISH Project in the Philippines
that used a combination of growth, control and maintenance mechanisms to achieve management
objectives at the ecosystem scale. Growth mechanisms enhance production, control mechanisms allocate
access, and maintenance mechanisms built stakeholder capacity.
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HOW DO WE MANAGE ACCESS?

A key aspect of fisheries reform is moving from open access towards a managed access regime. An
intermediate step towards managed access is secured access, which places a limit on the number of
participants who have rights and responsibilities in harvesting and managing the resource.

The figure below illustrates a conceptual model of an open access fishery. In the early stages of
developing a new fishery, both effort and catch are low, although the catch per unit of effort (CPUE),
catch per unit of gear, or catch per fisher may be high. As more fishers enter the fishery, both the total
catch and catch per unit effort rise. At a point, however, increasing fishing effort no longer results in an
increase in catch, and CPUE decreases. Maximum sustainable yield (MSY)) is defined as the point at
which the greatest yield can be taken continuously under existing environmental conditions. This is also
often referred to as the maximum biological yield. However, some fisheries managers chose to adopt a
precautionary approach and use the fishery’s maximum economic yield as a management goal. This is the
catch at which profitability is greatest.

Fisheries Catch-Effort Relationship

Where the cost of fishing is low, such as in many small-scale fisheries, the number of fishers and boats in
the system will be high. Many fishers and boats leads to over-exploitation of the fishery and eventually
drives the total sustainable yield below the MSY. In some cases a complete collapse of a viable fishery
results. The open access equilibrium point occurs when the total yield of the fishery equals the total

costs, which include the opportunity costs of capital and labor plus all economic profits. In the absence

of effort controls, a fishery may employ more people, but individual yields and wages will be low. This
unmanaged equilibrium point is where most small-scale fisheries are today. Biological and economic
overfishing is taking place and the fishing fleet is over-capacity. The prevalence of open access fisheries in
the developing world is an ongoing challenge for fisheries management.

The relationship between catch and effort allows us to understand how a stock may respond to changes
in effort. Increased effort does not always result in the catch of more fish. In an unmanaged, open access
system, when fishing effort exceeds MSY, reproduction and growth of the fish population cannot replace
the biomass lost to over-harvesting and natural mortality. MSY is frequently the management target of
fisheries where the objective is to maximize

food production. Although MSY can be

calculated with only catch and effort data,

because it is a maximum point, it is almost

impossible to know how close the fishery o) mMey MSY
is to the point until it has been exceeded. u
.. . > Total Costs
Once exceeded, the fishery is in decline 3
and it becomes difficult to stop new fishers 5
entering the fishery, or reduce the level of = Open Access

fishing effort to allow a return to the MSY

equilibrium point. TOTAL FISHING EFFORT

FISHING MORTALITY
If the management objective is to maximize
economic profits, fishing effort should be
maintained at the point of maximum economic yield (MEY). This is the point at which the difference
between total yield and total costs is the greatest, and is at a lower effort level than MSY. However, if the
desired management objective is to maximize benefits from non-extractive activities such as tourism and
sport fishing then the goal may be to maintain fishing effort and yield close to zero.
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Alternative Livelihoods

To increase yields in cases where a fishery is beyond the MSY, fishers must reduce effort. This, however,
can be extremely problematic for marginal populations that are dependent on the fisheries for food and
livelihood. The challenge of reducing excess capacity in small-scale fisheries is compounded by factors
such as growing populations and sluggish economies. Policies that aim to reduce the number of fishers
must also create diversified, non-fishery employment opportunities for ex-fishers to transition into.
However, alternative livelihoods alone will not reduce effort or prevent overfishing. A two-pronged
approach is required. It is essential to: 1) provide incentives for those who are currently fishing to leave
the activity; and 2) take action to limit new entry into the fishery. If the fishery remains open access,
optimum biological or economic yields will never be achieved. Programs that invest in alternative
livelihoods without a simultaneous reduction in the number of licenses, fishers and/or vessels will not
result in reduced fishing pressure.

While the catch and effort relationships illustrated above are useful to explore basic fisheries management
concepts, these relationships cannot be used as an empirical model for decision making. Even with
imperfect information, there are often other clues that can be used to determine whether overfishing is
occurring or not. For instance, if fishermen are increasing the length of their nets and spending more time
at sea but the average fish size in a catch is decreasing and overall catches are not increasing, then the
fishery is likely overfished. In these cases, fishing effort should be reduced through managed access.

Many fishers around the world view fishing as a desirable lifestyle or ancestral occupation and may

be unwilling or reluctant to stop. While the ultimate goal may be for fishers to fully exit the fishery,
sometimes a gradual approach may be necessary. These approaches can include encouraging fishing
households to adopt supplemental income and food-producing activities to make them less economically
dependent on fishing. Reducing, but not eliminating, fishing as a livelihood helps preserve the cultural
heritage of fishing and reduces the socioeconomic dislocation that can come with a full exit.

Achieving a healthier, more sustainable fisheries sector often depends on changes not only from within,
but also from outside the fishery sector. Effective fisheries programming will take an integrated approach
that considers natural resource management along with economic and community development. This
requires an understanding of how men and women adapt, the incentives that drive decision making, the
behavior of the resource users, and areas of vulnerability. This holistic view of the social, economic, and
environmental challenges that affect individuals, households, and communities is sometimes called a
livelihoods approach.

Effort reduction is a critical first step in achieving sustainable management in overfished fisheries. There
are several ways to accomplish this. One is to shift participants from full- to part-time fishing, or to use
other forms of input controls and catch quotas. These are described in more detail in subsequent sections
of this guide. These shifts may be biologically or economically healthy for the fishery, but almost always
result in social costs to fishing communities and families, especially to those forced out of fishing. For
those remaining in the fishery increased income generation becomes possible. These social concerns
should to be identified and mitigated as part of an overall fisheries reform package. Capture fisheries
reform programs must be very clear on their objectives. Assuming a key objective is to reduce fishing
effort, the program design must include strategies to garner stakeholder support for the proposed changes.
It must also consider ways to ameliorate the short-term impacts on fishing communities.

CO-MANAGEMENT
Fisheries can be more efficiently managed when fishers are involved in the process. As fisheries become
self-regulated, issues of enforcement and compliance — often major factors in management failure —

typically diminish. Co-management is a partnership arrangement where fishers and government share
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The 10 Commandments of Ecosystem-Based Fisheries Management

Keep a perspective that is holistic, risk-adverse, and adaptive
Question key assumptions, no matter how basic

Maintain old-growth age structure in fish populations

Characterize and maintain the natural spatial structure of fish stocks
Characterize and maintain viable fish habitats

Characterize and maintain viable fish habitats

Identify and maintain critical food web connections

Account for ecosystem change through time

Account for evolutionary change caused by fishing

Implement an approach that is integrated, and inclusive

Source: Hixon et al. (2007)
http://www.csc.noaa.gov/cz/CZ07_Proceedings/PDFs/Tuesday_Abstracts/0000.Hixon.pdf

responsibility and authority for managing the fishery. It has many variations ranging from fishers playing
a minor role to being included as major decision-makers, often supporting the science, enforcement, and
management of the fishery. Community-based management is one form of co-management and is carried
out at small-scales by village communities. Traditional management is a specialized form of community-
based management and is also considered a co-management approach. Traditional management integrates
traditional practices and often follows informal rules or community norms that fall outside of legal
management regimes.

Co-management is different from, but related to, decentralization in fisheries. Decentralization can take
several forms, from de-concentrated to delegated authorities. Usually decentralization refers to shifting

of responsibilities from central government to lower levels of government — e.g., municipalities in

the Philippines or districts and provinces in Indonesia. Administrative decentralization may or may not
include delegation of responsibilities for fisheries management or clearly defined maritime jurisdictions of
fisheries authority.

The Philippines is a good example of decentralized fisheries management. In the Philippines,
municipalities control all fishing within 15 km of the shoreline. The central government retains control
beyond 15 km, to the limits of the exclusive economic zone (EEZ). While the central government controls
licensing for large-scale commercial fishing vessels, these vessels cannot fish in municipal waters without
municipal licenses as well.

In Indonesia, districts manage marine resources from the shoreline out to four nautical miles. Provinces
manage from four to 12 nautical miles, and the central government retains responsibility from 12 nautical
miles to the limits of the EEZ. Decentralized administrative authorities can decide on the degree of co-
management within their area of jurisdiction. Decentralization and co-management are often implemented
hand-in-hand.

ECOSYSTEM-BASED FISHERIES MANAGEMENT
Ecosystem-based fisheries management (EBFM) focuses on conserving the underlying health and
resilience of the fishery ecosystem, thus maintaining the system’s goods and services and leading to

increased productivity. Developing an ecosystem-based approach to fisheries management need not be
complicated. It is built around common sense principles (see box p.39) that include:

38 SUSTAINABLE FISHERIES AND RESPONSIBLE AQUACULTURE



. Identifying critical fisheries nurseries, habitats, and linkages between habitats, such as between
mangrove forests, seagrass beds, and coral reefs

. Understanding freshwater inflows into coastal estuaries

. Maintaining the quantity, quality, and timing of such flows that make wetlands and estuaries some of
the most productive ecosystems in the world

. Understanding how human activities impact ecosystem function

EBFM can be viewed as a long-term, incremental process that over time builds increasing levels of
integration and larger scales of management. Existing sectoral-based fisheries management can move
towards ecosystem-based management in a number of ways. For example, fisheries can incorporate
initiatives targeted at marine habitat protection, especially habitats such as coral reefs and mangroves that
are important to various life stages of the most economically important fisheries. EBFM acknowledges
the important role of herbivores in coral reef ecosystems and the role of top predators, such as groupers
and sharks, in maintaining ecosystem resilience and integrity. It incorporates efforts to address land-based
sources of marine pollution, and it can help in assessing and planning for the impacts of global climate
change.

EBFM approaches to fisheries often recommend the application of the precautionary approach. In

certain situations, such as when an activity raises threats of harm to human health or the environment,
precautionary measures should be taken even if some cause and effect relationships are not fully
scientifically established. When there is scientific uncertainty on the potential impacts or consequences of
a fishery project, an evaluation and risk assessment can mitigate the risks of moving ahead. Monitoring
and risk assessment should continue throughout the project.

EBFM does not necessarily require a high degree of scientific understanding of marine ecosystems and
fisheries. However, it does require a basic understanding of the ecosystem linkages and the political will

Elements and Variables of Marine Conservation Agreemements
Mechanisms Parties Benefits
Formal Informal Grantor Grantee Incentive Protection
*  Purchase *  Verbal * Individuals *  NGOs * Direct *  Ownership
and sale * Handshake |+ Private *  Communities payments *  Access
Lease companies *  Ecotourism *  Social *  Harvest
*  Easement * Local *  Other for- services *  Management
*  Permit government profit groups |* Infrastructure
e Concession * State * Jobs
* Contract *  Federal *  Culture
*  Pride

to make sound decisions. While EBFM encourages the use of best available science in decision-making,
fisheries are often managed in information-poor contexts. Resources for scientific research on fisheries
will always be limited. Management decision-making should therefore incorporate the precautionary
approach, and also incorporate traditional and local knowledge provided by stakeholders. In some
cases, local knowledge may be the only available source of information on the status of fish stocks and
ecosystem function. Other nearby ecosystems or those with similar biological assemblages where better
data exists can sometimes be used as a model to guide precautionary management.
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USE RIGHTS

Under a rights-based system, those individuals or groups entitled to access the fishery are said to have

use rights. Use rights in a fishery define the particular actions a fisher is allowed to take and the claim the
fisher has to a benefit stream. The government usually protects these rights/benefits. Rights provide fishers
with an incentive to behave in a way that helps ensure long-term sustainability and greater stewardship of
the fisheries resource.

Use rights systems fall into two categories. Access rights allow entry into the fishery and the right to
harvest. Harvest rights provide the right to a specific amount of effort on a specific species. Licensing and
total allowable catch rules, as described below, are forms of use rights. Territorial use rights in fisheries
(TURFS) are often important in rural isolated locations and where tribal or traditional use practices are
still respected within the local culture. Often, such traditional use rights can be codified or endorsed
within “modern” management policies and laws.

Use rights can be controversial. This is especially so when a part of the fishing community is excluded
from fishing. Once use rights are allocated, the next question is, “Should they be transferable?” Can
they be bought and sold or handed down within families or communities? Can women as well as men
buy or inherit these rights? Can rights be transferred permanently or borrowed for short times? There
are major consequences to the decisions made regarding this management issue. These concerns include
the economic efficiency of the fishery, the social cohesion of the community, and the potential for
concentration of rights to a few.

A type of use right that is popular with economists is individual transferable quotas (ITQs). ITQs allocate
annual fishing quotas to individual fishers. These can be bought and sold among fishers or conservation
groups. However, in the context of small-scale fisheries, ITQs or overall total allowable catch (TAC)
quotas are seen as unworkable. They require careful monitoring of individual catches and a system that
can easily shut down fishing as soon as a quota is reached. Given the highly dispersed nature of most
small-scale fisheries and data-poor systems in developing countries, quotas are generally not feasible.

New ideas to address these problems include allocating collective quotas or sector quotas. This form

of use rights, sometimes referred to as catch shares or sector management, can be extremely useful in
managing a fishery, as it confers a clear economic “asset” to the user/owner. This can create positive
incentives for enhanced stewardship, self-compliance, and reinvestment into management. In these cases,
a fishers’ association may own the rights to a certain transferable quota and decide collectively how it will
be allocated amongst its members. When considering ITQs as an alternative, it is necessary to designate
the maximum allowable percentage of the total quota that any one firm or individual can own. This is
necessary to avoid too much consolidation or a monopoly in the industry. In some cases, quotas for
processing plants and harvest quotas for individual fishers should also be considered.

There are also management approaches that affect the rights of owners, managers, and users. Marine
conservation agreements (MCAs), for example, are understandings between governments, local
communities, and fishing cooperatives. These have recently become popular among non-governmental
organizations (NGOs) as a complement to other marine and coastal protection efforts as awareness grows
that the creation of formal protected areas may not be sufficient to protect ocean and coastal biodiversity,
particularly in areas where rights have already been granted to specific owners and users. MCAs include
any formal or informal understanding in which one or more parties commit to delivering explicit
economic incentives in exchange for one or more other parties (usually right-holders) committing to
take certain actions, refrain from certain actions, or transfer certain rights and responsibilities to achieve
agreed-upon ocean or coastal conservation goals. CAs work within the existing forms of governance to
improve fisheries through the restriction and management of fishing activities.
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OUTPUT CONTROLS

Output controls are direct limits on the number or size of fish harvested regardless of the inputs used.
They include such measures as a limit on harvest, total allowable catch, discards, and minimum and/or
maximum allowable size. Output controls are generally linked to catch shares and individual transferable
quotas (ITQs) described in the previous section on property rights.

Size limits. Size limits vary by the species harvested. For example, size is measured as carapace

length for lobsters or crabs, head to tail fork length on finfish, or shell width for bivalves such as clams.
Size limits can be a maximum or minimum size. A minimum is used to allow the population to reach
reproductive age and spawn at least once before being harvested. Minimum size for a species is set
relative to the average individual size at spawning maturity. A maximum size allows a certain portion of
the population to grow very large and thus realize greater spawning potential (e.g., one 10-kg red snapper
can produce many more eggs than 10, 1-kg red snappers. More reproductive output from large breeders
means more potential for recruitment into the fishable stock.

Prohibitions. Certain species can be banned from harvest altogether. These can include endangered

or threatened species such as sea turtles, marine mammals, hard coral, and certain types of groupers.
Prohibitions can be placed on species that are not on the Convention on International Trade in Endangered
Species (CITES) list (See Section V or http://www.cites.org/eng/resources/species.html), but whose
spawning stock sizes are so small as to threaten commercial extinction.

Total allowable catch or harvest limits. Total allowable catch (TAC) can be a soft or hard TAC.
A soft TAC is used as a reference point to assess how close actual landings are to desired levels and can
be modified as necessary. A hard TAC is a limit that cannot be exceeded. It restricts the harvest to a safe
proportion of the exploitable stock of fish. A hard TAC is usually less than the actual maximum yield of
the fishery based on biological considerations or effort levels. This figure should be updated annually
since all stocks experience natural variations in their recruitment and mortality parameters.

The use of TACs comes with challenges. If issued for an entire fishery, the TAC can lead to a “race to
fish”—with each vessel trying to catch the most fish over the shortest period. Also, if there are many
landing sites, it may be impossible to gather all the landings data before TACs are exceeded. In small-
scale tropical countries where it is impossible to monitor all landing sites, this form of management may
be inoperable unless a community-based management authority exists. TACs are also associated with
the ITQs or sector quotas mentioned in the “User Rights” section. In this case, a share or percent of the
annual TAC is allocated to individuals or groups. Although TACs used this way are more difficult to
monitor, local management allows fishers to choose the most advantageous times to fish. For example,
they may elect to fish when prices are high and/or when they can more easily reduce by-catch and
discards.

INPUT CONTROLS

Input controls are regulations directed at controlling the fishing power and total effort used to harvest fish.
They can take a number of forms, including limits to the number and size of fishing vessels, limits on
fishing time, and limits to the types, numbers or characteristics of gear used.

Gear Restrictions. Gear restrictions can range from specifying minimum mesh sizes to avoid catching
juvenile fish, to outright prohibitions on certain gear types. For instance, dynamite or blast fishing, the use

of poisons such as sodium cyanide, or electro-fishing should be banned outright.

Licensing. There are numerous ways to manage fisheries effort or catch. The way these management
efforts are imposed will determine which objective(s)—social, economic, or biological —are successfully
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met. Licensing provides the most basic form of effort control. Unfortunately, in some cases licensing
requires little more than filling out forms and paying a nominal fee. Licensing can also create what is
known as “latent” effort — i.e., where the license is purchased but not active. Matching licenses to a
minimum level of landings is one way to eliminate latent effort. Effective licenses limit vessel capacity

to prevent upgrading to more efficient vessels at a later date. This is especially important if licenses are
transferable — that is, they can be bought, sold or transferred from one generation to the next. A licensing
scheme is helpful in managing fishing effort at sustained levels and is particularly beneficial when long-
term user rights are granted. Licenses confer certain rights on the user, and short-term licenses make it
difficult to institute long-term solutions and to address sustainability issues.

In many fisheries more licenses are issued than the fishery can sustain, leading to overcapacity in the fleet.
When this happens, governments must reduce licenses in some equitable fashion. However reducing the
number of licenses may not reduce effort unless there are also restrictions on the number and/or size of
vessels and gears. Another option to help reduce effort is designating shorter fishing periods. All these
measures are difficult to manage effectively and may even exacerbate the situation by creating a “race to
fish” atmosphere, as described in the “Output Controls” section. Licensing is a necessary precondition

for addressing overcapacity issues if a TAC and associated ITQs or catch shares is to be considered as a
management option.

Area and Time Closures. Area and time closures and size limits are typically the primary
management tools when the key objective is to rebuild stock biomass in an overfished system. In most
instances, these tools can be combined with other input and output controls.

Several terms are used to define area closures. The most commonly used term is “protected area.”
Protected areas range from no-take of all species, to restrictions only on selected species, to restrictions on
gear types, or seasonal closures such as during spawning season. An important element of the protected
area tool is its clearly stated objectives for closure.

Time and area closures are a simple and effective way to protect species. They function well in data-poor envi-
ronments and protect sensitive bottom habitat. Some disadvantages include the high transaction cost of inter-
agency negotiation, the difficulty in getting resource users to comply with protected area rules and regulations,
and the high cost of monitoring and enforcement.

An important step in improving fisheries management in overexploited ecosystems is rebuilding the standing
fish stock biomass. Without a sufficient spawning stock left in-situ, fisheries populations cannot reproduce,
leaving too little for people to harvest for food and income. For certain long-lived species it is important to
retain a population of large-sized adults. These larger, older fish produce more eggs per unit weight and are an
important component of a healthy fishery.

NO-TAKE OR FISHERY RESERVES

No-take reserves, a specialized form of area closure, deserve special mention. Increasingly, they are a tool
of choice for biodiversity protection and fisheries conservation and management in developing countries.
No-take reserves are also sometimes referred to as locally managed marine areas, sanctuaries, or core areas
within a marine protected area (MPA), ecological reserve, or fishery reserve. No-take reserves may be con-
troversial, often facing strong initial opposition from the fishing community. However, once the ecological
and economic benefits of the reserve are demonstrated, fishers can become strong proponents of reserves. In
all cases, it is important to educate stakeholders and include them in the decision-making and implementa-
tion process.

In a no-take reserve, all extractive activities—including fishing— are permanently prohibited. Some no-
take areas allow for other non-extractive activities to occur, such as SCUBA diving or snorkeling. Marine

42 SUSTAINABLE FISHERIES AND RESPONSIBLE AQUACULTURE



OBJECTIVES OF AREA AND TIME CLOSURES

Fishery Purposes:
* Protect spawning locations or individuals; or
protect juveniles

* Protect depleted stocks during a rebuilding
period

* Protect genetic reservoirs
* Protect habitat

* Restrain excess fleet capacity and optimize the

value of the catch

Conservation:
* Protect benthic habitats of high conservation
value
* Limit bycatch
* Protect attributes important for maintaining
ecosystem function

Equity:
* Provide a mechanism for resolving conflict
over multiple use areas

* Reserve economically important marine and
coastal resources for traditional users

TURFS (TERRITORIAL USE RIGHTS IN
FISHERIES)

TURFS are marine areas that are allocated to a
particular group with exclusive rights over how
the fishery is managed. In some ways they can
be considered a type of area closure, but one
that also imparts a form of use rights — not to
an allocation of catch, but to an area that can
be fished. Fishermen who do not possess the
TURF can be excluded from fishing the in the
area. Examples of TURFS include reef areas in

Southeast Asia and the Pacific where a traditional

leader determines fishing rules for people in

his community, and who can deny or approve
access to fishing by outsiders. It is important to
note that TURFS by themselves will not prevent

overfishing. TURFS still require some combination
of input and/or output controls to maintain fishing
at maximum biological or economic yields. Similar

to property rights over a catch share, TURFS
allow a long term management perspective and
are generally thought to foster more sustainable
and non-destructive practices.

conservationists are increasingly advocating for
no-take reserves as they typically result in high
biodiversity as well as fisheries benefits. Although
no-take marine reserves are a form of marine
protected area (MPA), the two may have differing
management goals. Since the design of MPAs

and no-take reserves should be informed by the
management goal, this should be clearly identified
early in the process.

No-take reserves used for conservation purposes
are intended to:

* Protect valuable habitats and preserve
biodiversity within the reserve’s boundaries

» Generate greater species diversity

¢ Increase overall biomass, size, and abundance of
individuals

» Result in higher levels of reproductive output
than areas open to extractive uses (e.g., fishing)

* Protect ecologically resilient areas that can help
the larger ecosystem rebound from natural or
man-made disasters

Effectively managed no-take reserves influence
adjacent areas that are open to fishing through the
mechanisms of adult spillover and larval transport.
“Spillover” occurs when adult fish swim out of
the reserve and become available to be caught by
fishers. As fish abundance and size increase inside
the reserve, crowding and competition for food
and space force some fish to move outside the
boundaries of the reserve. It is not unusual to see
fishers concentrating their effort along the edge of
the reserve, a practice known as “fishing the line.”
Here, the catch rates are often higher and fish are
larger than in more distant areas. “Larval export” or
“larval recruitment” refers to the movement of fish
or invertebrate larvae from the reserve to adjacent
areas through the action of currents. By sheltering
older, more fecund individuals, the reserve allows
an overflow of eggs and larvae to seed neighboring
areas. As these larvae grow, the result is larger
numbers of individuals available for capture. No
fishing pressure in a reserve allows greater biomass
and fish size within that reserve, and thus greater
spillover of adult fishes and greater potential of
larval export.

Most conservationists use the rule-of-thumb that
at least 30 percent of aquatic habitats should
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be set aside as reserves if they are to fully achieve conservation and fisheries management objectives.
However, most experts stress that, in addition, sites need to be carefully selected and individual reserves
should be nested within large-scale networks. Networks of reserves are often part of larger-scale seascape
programs. Many conservationists argue that large-sized reserves ensure self-replenishment of species
within the reserve. Another argument for large reserves is that adults— which have the greatest potential
for reproductive output—are less likely to exit the reserve and be caught. Where the objective is fisheries
management rather than conservation, the preference is often for smaller-sized reserves. These provide
more spillover and edge effect and are more readily accepted as legitimate by fishers.

The Use of No-Take Reserves. Among the array of fishery tools, no-take reserves may be the easiest
to implement, especially in developing countries. They can be a good choice for tropical developing
nations, where multi-species fisheries are common and where the institutional capacities to successfully
apply alternative management techniques are weak. An important factor for success for reserves is

high compliance with no-take rules. Many existing reserves are established by national mandates and

are centrally planned, often with little local stakeholder involvement. They are then poorly managed
with inadequate resources, weak enforcement,

and strained relations with local stakeholder
groups. Top-down approaches such as this—i.e.,
that impose reserves on fishers with little or no
consultation—invariably result in poor legitimacy,
low compliance, and high levels of poaching. At
the other end of the spectrum are reserves that are
locally managed—by local governments, private
sector groups, nongovernmental organizations,
communities, and/or traditional groups. High levels
of local stakeholder involvement in planning and
implementation lead to more successful reserves.

Key stakeholders, especially fishers, must perceive
tangible benefits if reserves are to be sustainable in
the long term. Reserves established for tourism or
conservation cannot be assumed to automatically
benefit fishers. For this reason, impacts on fishers
must be carefully assessed.

Women cockle gatherers on Zanzibar have established
community-managed no-take reserves inside the Me-
nai Bay Conservation Area. The reserve helps rebuild
spawning stock biomass and populations of bivalves in

) adjacent areas that are important sources of income
The local context should be taken into and food security.

consideration when determining the shape and
size of the reserve and the choice of institutional
arrangements for its management (e.g., centralized vs. community-based or traditionally managed). A
permanent no-take arrangement may not be feasible in the local context. Ecological considerations may
need to be compromised in order to accommodate the social, economic, and political considerations
necessary to achieve fisheries management outcomes. For example, in the traditionally managed reserves
of Eastern Indonesia and Papua New Guinea, the permanent no-take rule may not be absolute. Rather, the
reserves are opened for short periods (one to two days) during cultural celebrations. This accommodation
has led to high compliance with no-take rules for the rest of the year, resulting in lower overall poaching
levels and a higher degree of conservation and fisheries performance.

Marine protected areas (MPAs) and no-take reserves are recognized as important tools for managing and
conserving our ocean and marine resources. By improving environmental governance and management,
no-take reserves can be used in fisheries management and biodiversity conservation to enhance ecosystem
resilience and safeguard ocean resources for future generations. Over the last decade, our increasing
understanding of the interconnectedness of marine habitats and processes has highlighted the importance
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Many small fish = few egg

Why a build-up of big fish in marine reserves helps increase reproduction.

of moving beyond managing individual MPAs. Networks of MPAs on an ecoregional scale are necessary
to protect and conserve ecological processes.

VOLUNTARY AND INCENTIVE-BASED APPROACHES

Regulatory approaches have their limits and may require high implementation costs for monitoring and
enforcement. In contrast, voluntary and incentive-based approaches encourage fishers to “do the right
thing” through moral suasion, peer pressure, or for economic reasons. There are two types of voluntary
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Typical design for a comunity-based marine reserve showing core no-take zone and a buffer zone.

and incentive-based approaches. One involves codes of conduct and/or best management practices
(BMPs). The second is eco-labeling or certification schemes. Incentive-based and voluntary approaches
can be categorized as market-based approaches. Some market-based approaches address the problem of
sustainability from the consumer demand side.

Codes of Conduct and Best Management Practices. Codes of conduct are broad guidelines for
conducting an activity in socioeconomically and environmentally compatible ways, often expressed as
a national or industry policy. The BMP approach relies mainly on voluntary adoption of practices that
optimize production, minimize impacts, increase benefits, and reduce risks of all types. Quite often,
industry associations and government lay the ground work for BMPs by establishing a code of conduct
for responsible fisheries. Training and extension at all levels is essential in prompting individuals and
industries to implement BMPs and other voluntary forms of compliance.

Eco-labeling and Certification. Some countries have introduced traceability and labeling schemes

as an incentive for sustainable fishing practices. An eco-label is a tag placed on a product certifying that
it was produced in a sustainable, environmentally friendly way. These tags allow consumers to make
informed choices about their purchasing decisions, choosing seafood products based on specific criteria
and to ultimately promote sustainable fishing practices. Consumer-based approaches can promote mass
movements to buy only sustainably sourced seafood from retailers or patronize restaurants that serve only
sustainable green or eco-labeled seafood. Fishers may benefit from new and more consistent markets. In
some cases, but not always, fishers may also benefit from higher prices associated with eco-labeled fish
products.
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After 1 year

Typical progression of habitat recovery and build-up of fish biomass as a result of area closures or permanent
no-take reserves.
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Certification is another voluntary and market-based measure gaining in popularity and related to
eco-labeling. Certification encompasses three processes: 1) standard setting; 2) accreditation; and 3)
certification. Rigor, neutrality, and transparency must be inherent in these processes for certification to be
effective and accepted by the stakeholders. In certification programs, an independent body — e.g., the
Marine Stewardship Council (MSC) — sets sustainability standards against which a particular fishery

is audited. If a fishery meets the standards set, it can be certified and use the eco-label on its products.
Certifying bodies work through the private sector’s value-added chain of buyers and producers. They
charge fees for their certification services and for the use of the eco-label. Initially, the incentive for the
eco-label is the potential price premium that consumers will pay for the eco-labeled vs. non-labeled
products. Currently, however, it is unclear how much of a price premium actually exists and whether it
compensates for the costs of certification. That said, wholesalers and retailers can view certification as
part of their corporate responsibility to be good environmental and social stewards and help ensure there
is a consistent and continuing supply of product on which their businesses depend. An increasing number
of seafood wholesalers, retailers and restaurants are committing to purchase sustainably sourced seafood.
The demand for this type of seafood product is expected to continue to grow.

For some countries, the costs of complying with certification standards may be excessive. In addition,
certification demands data on the resource that often is lacking and costly to collect. As such, small-

scale fishers in particular lack the financial or human resources to meet certification demands—even
when they are organized into larger producer groups. Even at the country level, many lack the human,
institutional, or infrastructural capacity to participate effectively in international trade. In addition, some
fisheries, particularly those with many species and a diversity of collectors, do not have the characteristics
necessary for successful certification. The trade in marine ornamental fish, for instance, has not yet
achieved a credible certification scheme.

Certification and eco-labeling schemes are generally geared to large-scale commercial and industrial
fisheries in developed northern countries, or for specific high-value species exported from developing
countries to developed countries. Increasing fish trade moving from developing to developed countries
creates additional opportunities for these types of schemes. Currently, eco-labeling and certification are
not useful for the vast amount of seafood harvested for local consumption in developing countries, where
fish are often a basic commodity and account for the majority of protein consumed. Further, poverty and
the lack of environmental/nutritional awareness will likely make developing country consumers resistant
to the higher prices that come with eco-labeling. In an effort to assist developing countries in meeting
sustainability standards, the MSC has developed tools including a risk-based assessment framework

for data-poor fisheries, a policy guidance document to ensure that informal and traditional management
approaches are considered in assessments, and guidance tools to support fisheries that want to make
improvements before doing a full assessment. Whether certification standards are used to obtain the eco-
label or not, the standards can be used as a useful benchmarking tool for any fishery and help to identify
key challenges and pathways towards sustainability.

TRADE

Trade approaches can be used to combat illegal, unregulated, and unreported (IUU) fishing and bycatch
of protected living marine resources. For example, an increasing number of RFMOs have adopted
procedures for listing vessels that have engaged in IUU fishing. These lists have been created to

attach certain penalties to vessels included on them, including restriction of port access or unloading
prohibitions. Some of these lists include only fishing vessels while others can include transport vessels as
well. NOAA Fisheries, on behalf of the U.S. Government, issued a rule to implement obligations to apply
certain penalties to vessels that are included on the IUU vessel lists of RFMOs to which the United States
is a party. U.S. fishing and support industries are prohibited from engaging in commercial transactions
with the vessels on the [UU vessel lists.
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One tool currently in use is port state controls. Under this mechanism vessels known to be involved in
IUU fishing can be sanctioned by the port state (the home country where fish is eventually landed and
offloaded). Port state controls can be a cost effective strategy that denies offending vessels access to
ports and port inspections, and can even result in detention or sanction. Countries that do not take steps
to address problems of IUU fishing and bycatch of protected species may find that the import of certain
fisheries products to the United States has been prohibited.

Developing countries, however, often see importation measures aimed at achieving more sustainable
fisheries as obstacles to trade. For example, U.S. law requires that wild caught shrimp imported into

the U.S. be certified as caught in a manner that does not result in significant mortality of marine turtles
protected under U.S. law and international treaties. This requires the use of devices such as turtle excluder
devices (TEDs) or other methods that can demonstrate comparable bycatch mitigation results. The State
Department certifies countries that meet these standards. Of the 38 nations that currently qualify, 13
require the use of TEDS and 25 have shrimp fishing environments that do not pose a danger to sea turtles.
This legislation has positive conservation benefits to endangered sea turtle species around the world.

Other countries may welcome import regulations as a way to promote more sustainable resource
management and to prevent illegal exports.

International trade can lead to overfishing and the use of destructive fishing practices. Source countries
should be encouraged to establish appropriate policies to address international trade pressures. Some
countries have adopted policies that prohibit export of a given species until a management plan is in place
for that species. This allows the country to take a more precautionary approach and avoids boom-and-bust
cycles, where the trade targets one species after another as they are depleted. Australia has such an export
policy.

ACCESS AGREEMENTS

Access agreements are an understanding between two countries that allow distant water fleets (DWFs)
from one country to fish in the Exclusive Economic Zone (EEZ) of another country. These agreements
generally involve access to the fisheries resources in return for a financial contribution or in-kind
benefits. Access agreements can be an important source of revenue for developing countries and provide
additional fishing opportunities for the DWFs. However, they can also have detrimental effects on fish
stocks and local fisheries, and may result in corruption. In some cases, access agreements have been
negotiated without adequate knowledge of the state of the fish stocks or knowledge of a fair price. Many
developing states lack the capacity to manage their fisheries or provide monitoring and enforcement.
Access agreements may inhibit host countries from developing their own capacity to generate economic
benefits—e.g., development of a local fleet or drawing economic rent from the foreign fleets. Agreements
may also create conflict between the foreign vessels and the local fishers as they compete for resources
and market share. A country’s dependency income from DWFs may create reluctance to limit fishing
opportunities even when stocks are overexploited.

When developing countries have effective governance and management in place, including an open and
transparent process for granting the agreements, access agreements can provide the following benefits:

. Providing access to surplus stocks only through well-developed access agreements

. Providing effective enforcement through monitoring control and surveillance (MCS) systems which
generally include on-board observer programs

. Developing port and processing infrastructure to capture a greater portion of the potential value-
added from the agreement

. Providing reliable stock assessment data
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The lack of transparency in access agreements can also fuel overfishing and corruption within the host
government. Granting of access can be very lucrative for individuals in the position to grant licenses.
Programs can address this corruption by making the process more transparent and equitable. Approaches
such as the use of E-Government tools and bar-coding of products can be used for the purpose of tracking
and recording transactions.

SUBSIDIES

A fisheries subsidy is a government intervention (or lack of) that affects the fishing industry and has
economic value. Subsidies affect the profitability of the fishing industry. They can include interventions
such as fuel tax rebates, subsidized fuel prices, landing site facilities, eliminating access fees, and
provision of free gear, boats and engines to fishermen through grants. Subsidies may also impact trade
regulations and exchange rates. Global fishing subsidies are currently estimated at US$30 to $40 billion
annually.

While not all subsidies are harmful, many do contribute to overfishing and overcapacity. Fisheries
subsidies may also distort competition. Some fisheries may not be profitable without subsidies. Under
certain conditions, a subsidy can benefit developing countries struggling to develop their local fisheries,
especially in the international trade market. Research on the impacts of subsidies is on-going, and a
vigorous discussion on the appropriate criteria for subsidies continues.

RESEARCH AND EXTENSION SERVICES

Fisheries extension services promote the transfer of information and technology, and providing support
for policy implementation and improvement. Extension services are an institutionalized means of
supporting fisheries by providing new information and methods, and linking fishers and managers with
researchers. Agents are usually based at universities or government agencies, and in the case of the U.S.
Land Grant or Sea Grant agencies, may play both a research role and an extension role. Extension agents
may also assist with non-technical topics such as institution building, management techniques, marketing,
or financing. Some countries have little or no extension capacity. Strengthening this capacity is an
important step to achieving improved fisheries management.

The challenge of financing extension work is a major constraint in developing countries. Lessons learned
from the agricultural sector have shown the importance of private sector financing in making extension
work sustainable. Extension services may be best provided through cooperatives or associations built
around joint financial business interests.

Fisheries require extensive research support—especially with regard to stock assessment, gear
technology, and management techniques. Research and extension support are critical in helping to move
fisheries towards environmental and social sustainability. In some fisheries a single operational practice
can have implications for production, environmental impacts, and profitability. Hence, efforts to improve
practices of all types through research, extension, and education have multiple benefits. In most cases, the
research role will fall to university and government scientists, but sometimes will involve environmental
NGOs. For over 20 years, USAID has played a key role in guiding and sponsoring fisheries research
through its Collaborative Research Support Program (CRSP), the World Fish Center, environmental
NGO partners, and other organizations. USAID support to fisheries has included the development of
partnerships between U.S. and foreign universities to deliver training programs, fund graduate students,
and link extension and research.
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Marine Protected Areas and Marine Reserves
* Marine Protected Areas as a Tool for Fisheries Management (MPAs).
http://www.fao.org/fishery/mpas/en
* The science of marine reserves.

http://www.piscoweb.org/outreach/pubs/reserves

* When can marine reserves improve fisheries management? Ray Hilborn et al.
http://www.sciencedirect.com/science/article/pii/S0964569 104000250
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Sustainable Livelihoods Approach

* The sustainable livelihoods approach.
http://www.fao.org/fishery/topic/ 14837

* FAO Code of Conduct for Responsible Fisheries.
http://www.fao.org/docrep/005/v9878e/v9878e00.htm

* Strategy for Market-Intervention Tools to Conserve Marine Fisheries.
http://www.packard.org/wp-content/uploads/201 1/02/Marine-Fisheries-Strategy.pdf

* Marine Stewardship Council.
http://www.msc.org/get-certified/restaurants

* Ecolabeling in fisheries management.

http://www.fao.org/fishery/topic/12283/en

Trade-Based Approaches

* Shrimp embargo legislation for marine turtle conservation.

http://www.nmfs.noaa.gov/pr/species/turtles/shrimp.htm

* Fisheries Subsidies:A critical issue for trade and sustainable development at the World Trade
Organization.An Introductory Guide. May 2008.

http://www.unep.ch/etb/areas/pdf/UNEP-ETB Brochure on Fisheries Subsidies_May2008.pdf
* Promotion of Sustainable and Equitable Fisheries Access Agreements in the Western Indian Ocean.

http://awsassets.panda.org/downloads/fisheriespartnershipagreementsreport.pdf
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8.0 FISHERIES PROGRAM
PLANNING

Fisheries management planning, not unlike planning in other sectors, follows several basic steps as shown
in the figure below. These include: Issue assessment (Step 1); Program preparation and adoption, (Step 2);
Implementation (Step 3); and Evaluation (Step 4). Planning and implementation are not necessarily linear,
but cyclical and iterative. Fisheries management planning is a strategic process of identifying important
fishery and aquaculture issues, setting priorities and articulating specific goals, selecting appropriate
activities that address key issues, and developing systems to monitor impacts. This section of the guide is
structured around the steps of the planning cycle as they apply to capture fisheries.

The Program Planning Cycle

|. Issue ldentification and

Assessment

2. Program preparation and

4. Evaluation Adoption

3. Implementation

CONSIDERATION OF SCALE

One of the first considerations in program planning is “scale.” Scale can be viewed in several ways:

. Size scale (i.e., small-scale versus large-scale fishing)
. Geographic scale (i.e., communities or municipalities involved in a fishery, or the fish stock itself)

. Implementation scale (i.e., small pilot demonstration, large-scale sector reform using social
networks or seascapes approaches or working with large marine ecosystems or regions)

While this guide concentrates on nearshore fisheries operations, in many cases it is impossible to deal
with the small-scale sector without also considering the commercial large-scale or industrial sector.

The same is true geographically, especially when management authorities operate at different levels
(village, state, international). Scale can mean targeting one fisher, a cooperative, one or several villages,
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middlemen, or markets. Often middlemen aggregate
the products of many small-scale fisheries for export,
increasing the scale beyond that of the original sector.

Fish stocks do not respect local, national, or administrative
boundaries, so management systems should be designed
to rationalize management across many jurisdictions.

This is increasingly the case even within a nation, where
decentralized management authority may be delegated

to the village, municipality, or district level. Yet another
consideration is the type of scale: temporal, spatial,
political, or economic scale. Fishery scientists think

about scale in biological or ecological terms. Meanwhile,
resource users and managers will also be concerned with
social implications. A well-delineated physical space, such
as a bay, may be used to bring surrounding municipalities
and fishers together as a management unit.

USAID programs have typically taken one of several imple-
mentation approaches to scale:

. Pilot projects in a small geographic setting that then
replicates best practices on a larger scale

. Targeting an entire sector or particular fishery for
reform by engaging representatives throughout the
value chain (see box on “SCALE Approach”)

. Using a seascape approach to identify critical fish
habitat and design networks of marine protected areas
to minimize risk from overfishing and climate change

Some practitioners recommend the broader approach of

NEARSHORE FISHERIES
AND TRAWLER CONFLICTS
IN TANZANIA

Small-scale fishers in the District of Baga-
moyo complain about reduced catches
due in part to excessive by-catch from
shrimp trawlers fishing near shore.There
is also concern about the incidental cap-
ture of threatened marine turtles from
trawl gear. The Tanzania Coastal Manage-
ment Partnership is working with com-
mercial and small-scale fishers, conserva-
tion groups and government agencies to
devise strategies for testing smart gear
designs that can reduce trawl by-catch
of finfish species targeted by the small-
scale fishing sector and at the same time
address incidental mortalities of marine
turtles. Other options under discussion
include rethinking times and locations
where trawlers can operate to try to
maintain separation between the near-
shore small-scale fishery and the trawl
fishery, but in a manner that can maintain
the economic efficiency of the trawling
sector. The Department of Fisheries re-
cently instituted a moratorium on shrimp
fishing until a new management approach
is developed.

comprehensively addressing large marine ecosystems or regional fisheries issues. This, however, is often
beyond the scope of USAID programming, requiring high levels of institutional capacity that is often

lacking and a time scale of decades to see tangible results.

Alternatively, there are models for diffusion of innovation that enable smaller projects to achieve behavior
change quickly and to more rapidly scale-up good practices. The Food and Agriculture Organization
(FAO) Code of Conduct for Responsible Fishing provides many such opportunities for behavior change.

In some cases, however, a larger effort may be the only way to achieve the desired impact. USAID has
recently promoted the scaling-up of programs for these greater impacts. Outreach, education and the
transfer of information, technology, and alternative ideas can play a key role in fostering behavior change

and can help programs achieve their long-term goals.

To decide what scale to use for implementation, one must:

. Clarify program goals
. Assess funding levels

. Identify the extent of the fishing grounds and critical fish habitats
. Identify a cohesive or natural set of communities with a governance unit—i.e. identify how the

fishing groups are socially connected
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STAKEHOLDER PARTICIPATION

Changes in human and institutional behavior occur slowly
and only when shown to be desirable. For instance, efforts
to conserve fish stocks will only be effective if a large
majority agrees to harvesting restrictions and understands
the long-term economic benefits of a healthy environment.
If mandates are imposed from above with no stakeholder
understanding and buy-in, they are certain to be undermined
by widespread illegal activities and heavy enforcement
costs. A good strategy is to change the paradigm of “you are
the problem” to “you are part of the solution.” Participants-
in-change start to accept responsibility for the design,
implementation, and assessment of interventions and
become tied to the outcomes. Even if the intervention runs
into problems, an adaptive approach allows for adjustments
and improvements mid-stream.

There are many techniques for ensuring an inclusive and
participatory approach — e.g., stakeholder mapping,
context mapping, open space formats, participatory rural
appraisal, vulnerability and capacity analysis, and others. It
is important to recognize that fishers are not a homogenous
group. They may differ simply by nature of the fishing gear
and techniques they use. For example, the gear used by
gillnetters may put them in conflict with handliners, while
industrial and commercial interests may conflict with small-
scale fishing interests. In addition, fisheries stakeholders
include not only fishers, but also those involved in the

THE SCALE APPROACH

The Global FISH Alliance is applying the
SCALE methodology to reform the spiny
lobster fishery in Honduras and Nicara-
gua. SCALE, which stands for System-wide
Collaborative Action for Livelihoods and
the Environment, helps people at national,
regional, community, and household levels
find new ways to work together. SCALE
combines best practices from various
disciplines to catalyze and support collab-
orative action toward common goals by as
many stakeholders in the system as pos-
sible —individuals, groups, organizations,
businesses, institutions, partnerships, and
coalitions.The SCALE approach provides
stakeholders with a common road map to
initiate, implement, and evaluate system-
wide collaborative actions for large-scale
impact. The end result is committed
stakeholders ready to implement jointly
created action plans and share resources,
thus transferring ownership of the issue
to local leadership structures while ensur-
ing strategic and efficient support from the
program team.

marketing and processing of fish. Often, the capture sector is dominated by men while the marketing
and processing sector by women. Therefore, mainstreaming gender equity issues and gender inclusivity

in participatory and decision-making processes is also essential. All interests need a voice in decision-
making. Getting those voices heard, however, may require adapting how, when, and where the planning,
decision-making, and implementation processes occur. Differences in men and women'’s lives, family
responsibilities, and schedules mean they often cannot lend their voice at the same time and place.

Maintaining an Inclusive and Participatory Process

Successful fisheries management requires active
stakeholder involvement in forming and implementing
management measures. Yet, the lead agency responsible
for fisheries management may not prioritize stakeholder
involvement, or may lack the skills needed to carry out
inclusive processes. Further, fisheries management is

time consuming, with its requirements for assessment,
stakeholder dialogue, consensus building, and monitoring,
control, and surveillance. Even simple measures must be
widely accepted by fishers and stakeholders; enforcement
through command and control actions is costly and, alone,
is not sufficient. Stakeholder involvement is hard to sustain;
it waxes and wanes based on the issues themselves and
multiple other external factors. Keeping stakeholders
involved and engaged over a long time period can be
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STAKEHOLDER PARTICIPATION
AND BUY-IN ARE CRITICAL

There are no regulations written that
cannot be circumvented by ingenious
fishers if they do not believe in them.

When communities and fishers are
included as partners in the planning, design
and implementation of the regulation,
then they will be active participants

in legislation, enforcement, and self-
compliance.
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challenging. Too often, stakeholder participation ends at the completion of the planning process. This
is a mistake. Stakeholder participation must be sustained during all phases including implementation,
monitoring, and evaluation.

What can be done to maintain fishers and other stakeholder involvement?

. Before designing the program,
ensure the support of the primary
stakeholders in the fishery

. Allow the stakeholder process to
design, or have major input to, the
work plan and activities

. Build in participatory management,
including a high level of transparency
in decision-making and information
dissemination

. Promote community involvement
and leadership to build a sense of
ownership

. Consider constraints on women’s
ability to participate at the same times
and in the same capacity as men

Stakeholder participation can take place in official settings of

. COHdUQt small, manageable activities government offices and meeting halls, but often informal set-
that build support for a larger effort tings are equally important to put all stakeholders at ease with
. Educate fishers and the public, and expressing their viewpoints and concerns.

encourage them to be active in the
stakeholder process in order to keep
sustainable fisheries on the public agenda

. Seek top level government support and leadership to build trust and make participation and
negotiations with stakeholders worthwhile

In addition to the above, for actions that need formal adoption by multiple entities (e.g., no-take reserves),
treat the entire process as a serious public policy formulation effort right from the start.

ISSUE IDENTIFICATION AND ASSESSMENT
Local Context

It is essential to understand the local context for fisheries reform and sustainable development before
commencing programming activities. This issue identification and assessment includes defining (at a
minimum):

. Current status and trends of the fisheries resources

. Key drivers of change

. Governance structure and management rules in place
. Types of fisheries involved

. Local and export markets

. Lifestyles and aspirations of the fishing community

56 SUSTAINABLE FISHERIES AND RESPONSIBLE AQUACULTURE

Credit: URI Coastal Resources Center



. Diversity of livelihoods

. Other demands on the marine environment—e.g., tourism, and natural gas and oil extraction

Key issues, and the best strategies to address them, will differ across communities, regions, or countries.
Therefore, the design of USAID programs must be tailored to these different priorities and contexts.
Some issues can be addressed quickly. Others require more time. In either case, the key issues must be
considered within the broader framework of overall fisheries planning. This is necessary to minimize or
avoid unexpected consequences resulting from program decisions.

A fishery system can be examined from many angles. What is the cultural context? At what scale does
fishing take place? How important are fisheries for food and income? What are the different roles of men
and women in the industry? What are the policies and legal and institutional frameworks that govern it?
What are the individual and institutional capacities and willingness to manage the fisheries? Answering
these questions and others is essential to understanding the present situation, a prerequisite to defining a
path to a more sustainable fishery. Additional considerations include:

. State of physical infrastructure, technological capabilities,institutions, and/or human productivity in
the system

. Effectiveness of systems in place to collect, analyze, and disseminate data on fisheries to support
fisheries management and development activities

. Effectiveness of the fisheries management system(s) and measures in place to sustain the fishery
. Inherent vulnerability of the species to fishing pressure
. Impact on marine habitats and ecosystems, including bycatch of endangered species

Stock Assessment

An important part of the assessment phase is understanding the status of the fish stocks to be managed.
This is essentially a biological assessment — similar to a threats assessment in biodiversity planning.

A first step in selecting the best approach to managing a fish stock is to collect as much information as
possible. A stock assessment is designed to give managers and decision-makers detailed information
about the past and current status of a fish stock. Is the fishery overfished? If “yes,” to what extent? How
big is the stock? Is it growing or shrinking? A stock assessment also provides data on how the stock might
respond to future management actions.

Most developing countries have poor data on fisheries on which to base assessments of the status of the
stock. However, this does not have to prevent fisheries projects from moving forward. Various strategies
can be employed in what are known as “data poor” fisheries including qualitative approaches to assessing
whether fisheries are overfished or not. It is also important to understand the fisheries governance
arrangements, how to involve stakeholders in stock assessment programs, how to communicate a value
assessment to the community or nation, and how to determine if there is potential loss of economic rent.

A complete stock assessment provides a vast array of information on both the fish population and the
fishery itself. A population is defined as a group of individual fish of a single interbreeding species
located in a given area. This area could be as large as the Atlantic Ocean or as small as a single river.
A fish stock is defined not only by biology, but also by management concerns—e.g., jurisdictional
boundaries or harvesting location.

A stock assessment will provide information about past, current, and likely future stock conditions. This

data can be used to consider possible outcomes of different management options. A stock assessment
should also quantify the risk—i.e., the probability that the option will not achieve the goal. A careful and
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complete stock assessment should provide the manager with the information necessary to select the best
options for managing the fishery successfully into the future.

To produce a stock assessment, a fishery scientist applies appropriate biological and mathematical
models to the available data, examines the uncertainty in the models’ outputs, and tests the sensitivity

of the outputs to changes in the underlying assumptions. This can be done in several ways, include bio-
economic models, index models (e.g., catch per unit effort/CPUE), yield per recruit models, spawning
stock biomass models, and virtual population and cohort analysis. Each approach has its strengths and
weaknesses, depending on the type of fishery being managed and the availability of information. Many
stock assessment models are geared to single-species fisheries. However, tropical developing country
fisheries are mainly multi-species, where dozens if not hundreds of fish species may be harvested for sale
and consumption. This complicates stock assessment.

Performing a stock assessment may entail building the scientific capacity of the institutions in the country
in question. Many developing countries may have little fisheries data, and the capacity to perform stock
assessments may be weak or non-existent. This is especially true when attempting to address fisheries
issues on a local scale in rural settings. In such cases, qualitative information on the status and trends of
stocks can be gathered by asking questions of local fishers. These can include:

. Has the number of fishers and/or boats increased in the past five to 10 years?
. Has the catch per fishers declined?

. Has the size of the fish decreased?

. Have vessels recently been motorized?

. Has the size of vessels and gears changed?

. Have new and more efficient gears been introduced recently?

. Do fishers need to go further and take longer days or use longer nets to catch the same amount of
fish compared to several years previously?

. Are there fewer targeted species, such as groupers or large pelagics, being caught?
. Are an increased numbers of species lower down the food chain being caught instead?

If the answers to most of these questions are “yes,” the fishery is likely overfished or headed in that
direction. More proactive management and more restrictions on fishing effort are needed. In these data-
poor fisheries, management objectives can employ qualitative measurements such as reduced number
of boats or increased net mesh size, rather than a precise biological target such as an annual maximum
yield or a fishing mortality rate not to exceed a certain number. However, because anecdotal information
is limited in use and reliability, efforts should be made to strengthen the scientific capacity of local
institutions and governance structures. There are many ways to gather data for stock assessments —
drawing on port samplers, fisheries-independent data (research surveys), and fisheries-dependent data
(i.e.