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Preface

As part of the 1996 World Conservation
Congress (WCC), the TUCN-The World Con-
servation Union convened a Marine and Coastal
Workshop on 17-18 October in Montreal,
Canada. These proceedings report on one of
the four sessions which comprised the work-
shop — the fisheries session.

The aims of the Marine and Coastal Work-
shop were: to present and review the state of
the art in marine and coastal conservation and
sustainable development issues; and to discuss
and develop directions, priorities and the role
of ITUCN in addressing these issues. In addition
to fisheries, other workshop sessions were inte-
grated coastal and marine management, marine
protected areas, and international marine law
and policy. Small island and coral reef issues
were cross-cutting topics which were woven into
each theme.

The fisheries session was convened through
a unique partnership between IUCN and
ICLARM, one of TUCN’s members. IUCN’s
mission is to influence, encourage and assist
societies throughout the world to conserve the
integrity and diversity of nature and to ensure
that any use of natural resources is equitable
and ecologically sustainable. ICLARM is an in-

ternational research center with a mandate to
help poor people in developing countries who
use and depend on living aquatic resources such
as fish. [UCN, formed in 1948, has a proud
record in terrestrial conservation. In the mid-
1980s, it recognized the growing importance
of marine and coastal conservation and began
its work in these ecosystems. ICLARM was
established in 1977 and has its sole focus on
the use and conservation of aquatic resources,
freshwater as well as marine.

Marine and coastal fisheries are among the
last major natural systems exploited for food
and other products. They are in transition due
to the many impacts of human actions. Public
concern for fisheries conservation is a recent
global phenomenon.

The strength of the fisheries session was
that it comprised views from fisheries, conser-
vation and resource management experts. There
was a consensus that fisheries conservation was
becoming more complex. Previously the domain
of fishers, fisheries managers and scientists, now,
multipolar interests were concerned, including
fishers and fisheries experts, consumers, local
communities, civil society and other economic
sectors. These interests operated at multiple
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levels, from local to national and international.
In this new era of fisheries conservation,
IUCN was ideally suited to play a role since its
constituency encompassed many of the players.
Further, multidisciplinary and interdisciplinary
research such as that performed by ICLARM
and others also formed one of the critical tools
of the new era. However, research would have
to rise to new challenges and forge new and
close partnerships with society to fulfill its prom-
ise. The challenges and some of the suggested
solutions are presented in these proceedings.
We wish to thank all those who presented
formal papers in the fisheries session, the at-
tendees at the plenary and the fisheries session

DAVID MCDOWELL

Director General,
IUCN-The World Conservation Union

of the Marine and Coastal Workshop and Dr.
Scott Parsons (Assistant Deputy Minister of
Science, Department of Fisheries and Oceans,
Canada) who delivered the opening remarks at
the fisheries session. The overall Marine and
Coastal Workshop would not have been
possible without the organization provided
by Drs. M. Ngoile and P. Holthus of ITUCN
and the efforts of the main chairs (Dr. T.
Agardy and Prof. E. Gomez) and session
chairs (Mr. S. Olsen, Prof. G. Kelleher and
Mr. S. Hajost). Over 200 participants from
all over the world attended the workshop.
Participants at the fisheries sessions were
funded by IUCN and ICLARM.

MERYL J. WILLIAMS
Director General, ICLARM

and convenor of the fisheries session,
IUCN Marine and Coastal Workshop
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summary

The purpose of the IUCN Marine and
Coastal Workshop at the WCC was to canvass
the latest issues in marine and coastal conserva-
tion and the direct role of TUCN. The fisheries
session and the fisheries keynote address from
the plenary described the new era of fisheries
conservation and its historical antecedents.

Multilevel and multipolar interests charac-
terize the new era in fisheries conservation, and
fisheries management is beginning to recognize
a new paradigm that is embodied in the pre-
cautionary approach. This approach is being en-
shrined in fisheries and oceans laws in coun-
tries such as Canada and being developed in
operational terms as Dr. Scott Parsons, Assis-
tant Deputy Minister of Science, Department
of Fisheries and Oceans, reminded the fisher-

ies session in his opening remarks.
' Even where countries have not yet adopted
the precautionary approaches, new terms and
models for describing structures and processes
are emerging. ‘Fisheries ecosystem management’
is the term used to describe several different
but related concepts (see Sissenwine, this vol.).
‘Governance’ is used to describe social-political
governing processes wherein public and private

sector actors act in conjunction with each other,
involving shared perceptions of the problems
and solutions (Kooiman 1993). Fisheries gov-
ernance is considered an important element in
conservation (see Nauen, this vol.). As an ex-
ample of governance in action, synergy has been
demonstrated between community management
and management by protected areas on coral
reefs in the Philippines (see Alcala, this vol.).
The science of fisheries resource and ecosys-
tem assessment now faces new challenges to
build better tools and integrate different scien-
tific disciplines and to find a common language
to assimilate the skills and approaches of actors
in the governance process. The fisheries session
also addressed the new conservation potential
of consumer power and product certification.
Independent small island developing countries
which still depend so much on their marine and
coastal resources were found to have special
needs in the protection and use of these re-
sources (see Adams, this vol.).

The fisheries session participants concluded
that nine issues and actions were appropriate
for IUCN to consider. All but the first issue
arose from the structured discussion of the
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session. The first issue arose from the 1996 e Requests the SSC, within available
red-listing of several commercial marine spe- resources, urgently to complete its
cies. The nine issues and actions for [UCN are: review of the IUCN Red List

L Listing of marine species by the Species Survival Categories and Criteria, in an open

Commission

The session considered this issue
which was made topical by the recent
red listing of several marine fisheries
species by the Species Survival Commis-
sion (SSC) of IUCN. All present appre-
ciated the conservation and commercial
value of the listing process but some ex-
pressed concern at the process. The new
criteria and their method of application
to some marine fish seemed to lack an
appreciation of fish population dynam-
ics. Fisheries scientists studying the listed
species were not closely involved in the
considerations of the species recently
listed. The scientific credibility of the
SSC procedure should be upheld at all
COsts.

Consequently, a resolution was
agreed by participants at the fisheries
session and passed to the WCC general
assembly. The essential elements of the
resolution were accepted, and included:

and transparent manner, in consul-
tation with relevant €Xperts, to en-
sure the Criteria are effective indi-
cators of risk of extinction across the
broadest possible range of taxo-
nomic categories, especially in rela-
tion to:

a) marine species, particularly fish,
taking into account the dynamic
nature of marine ecosystems;

b) species under active manage-
ment programmes; and

¢) the time periods over which de-
clines are measured.

Urges the SSC to make users of the
[UCN Red List of Threatened Ani-
mals more aware that the listings for
some species of marine fish are
based on criteria that may not be
appropriate for assessing the risk of
extinction for these species, and to
indicate that the criteria are under
review;
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e Endorses the new programmatic ini-
tiatives being carried out by the SSC
in fulfilment of the strategic plan,
in particular:

e) the development of a stronger
specialist network on marine
species and on the development
of a more integrated approach
to conservation of marine
biodiversity ...

(WCC Resolutions and Recommenda-

tions, [UCN 1997, p. 7-8, Operational

Paragraphs 5-7).

Fisheries product certification and ewlabeling

The fisheries session considered
product certification and ecolabeling as
interesting ideas, as illustrated by the
proposed Marine Stewardship Council
being formed by the Worldwide Fund
for Nature and Unilever (see Sutton, this
vol.). However, there is a wide range of
implications in their application and
many of these have yet to be better un-
derstood.

For example, significant parts of the
overall fisheries conservation problem
such as the transition costs of dealing
with excess fishing capacity, will not be
addressed by labeling. Due to the costs
involved and the size and dispersed
nature of the sectors, labeling could not
be applied in many types of fisheries,
especially small-scale fisheries.

Certification and labeling tend to
shift the locus of fisheries management
power from small-scale production to
large-scale distribution interests and thus
power may concentrate in a similar way
in which it does in individual transfer-
able quota management systems.

The fisheries session suggested that
IUCN tread cautiously in applying the

approach to fisheries and other sectors
such as tourism due to possible unin-
tended consequences in the small-scale
segments of the sectors.

. Fisheries ecosystem management

Papers by M. Sissenwine and J. Rice
addressed fisheries and fisheries ecosys-
tem analytical approaches. The session
agreed that the lack of a fisheries eco-
system approach was not the reason for
current fisheries conservation problems
but that an ecosystem approach will be
essential in the future given the extra
pressures on fisheries including those
from bycatch, multispecies fisheries,
trophic interactions among fished stocks,
shoreside development and the impacts
of climate change over large areas of
coast and ocean.

At least four different interpreta-
tions are presently distinguishable for the
term ‘fisheries ecosystem management’:
the application of ecological concepts to
fisheries; extension of single species ap-
proaches to include other components
of the ecosystem; integrated fisheries and
environment policy and decisionmaking;
and the large marine ecosystem (LME)
approach.

If all approaches are developed fur-
ther in parallel, there will likely be con-
siderable convergence of the concepts
over time.

-TUCN could play a bridging role in
bringing high-powered fisheries science
approaches and tools together with other
forms of knowledge to empower stake-
holders in fisheries ecosystem manage-
ment approaches, especially in develop-
ing countries. In so doing, [UCN should
incorporate elements of science quality
control and encourage the further
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development of existing fisheries eco-
system approaches to the stage of pro-
viding useable tools for fisheries conser-
vation decisions.

The IUCN Commission of Ecosys-
tem Management could perhaps play a
role in this, provided it incorporated fish-
eries management expertise.

4. Marine protected areas

The fisheries session strongly sup-
ported the JUCN, through its Commis-
sion on National Parks and Protected
Areas (including marine protected areas
(MPA)) in facilitating the setting up of
MPAs both for the enhancement of fish-
eries resources in nearby areas and the
protection or re-establishment of threat-
ened species. It was further noted that:

o In developing countries, such
MPAs can be a strong focus for
community fishery manage-
ment measures, and should in-
volve the full cooperation of
communities, with legal owner-
ship and oversight consider-
ations taken i_nto' account;

o MPAs should not be considered
a panacea, or the only measure
available, for the maintenance

_of fisheries; :

e TFurther attention needs to be
paid towards evaluating the ef-
fectiveness of MPAs in sustain-
ing fisheries for different groups
of organisms, and in different
societal structures, and in trans-
lating experiences between de-
veloped and developing coun-
tries in both directions, and
from tropical to temperate fish-
eries. Most successful fisheries
examples for MPAs are from

the tropics and the fisheries
session noted that these suc-
cesses could not be automati-
cally extrapolated to temperate
fisheries. Even in tropical
countries, care should be taken
to ensure that MPAs were
given sufficient time to re-es-
tablish viable fish stocks. This
takes at least four to five years
and could take as long as 10
years.

o There is a danger inherent in
uncritically applying MPAs
without taking the above con-
siderations into account, and of
failure in discrediting MPAs as
a mechanism for fisheries con-
servation.

® Research should be done as
suggested above but decision-
makers should not wait for the
results before establishing
more MPAs since MPAs rep-
resent a precautionary
approach to management.

5 Small-scale fisheries

All countries have important small-scale
fisheries, -not just developing countries al-
though these may have special needs (see
Nauen, Adams, this vol).

In determining its fisheries conserva-
tion priorities, [UCN should consider giv-
ing priority to geographic areas where fish-
eries provide a high percentage of local live-
lihoods and where the sustainability of
artisanal fisheries is important. This will
necessitate some focus on small islands. For
small islands, the special problems of the
carrying capacity of the land and coastal re-
source base is a critical issue which TUCN
could lead in having assessed.
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[UCN is urged to recognize the
human dimension in small-scale fisher-
ies conservation. This would mean us-
ing people’s interests, especially those of
women and children, as a door into
management of resources. [UCN should
also recognize the importance of fisher-
ies to nutrition, health and livelihoods
of households dependent on small-scale
fisheries.

In its approaches, IUCN could en-
sure that traditional forms of fishing gear
are taken into account in management
decisionmaking, and that the roles of
women, children and of gleaning as well
as fishing are recognized and taken into
account.

. Human resource development

Throughout the fisheries session, the
importance of diffé¢rent people, their
interests and capacities were considered
critical to better fisheries conservation.
Participants felt that this is a key area
for IUCN attention, including but not
exclusively through the Commission on
Education and Communication. Discus-
sions on artisanal fisheries, MPAs, de-
veloping country fisheries and small is-
lands all stressed the critical need to ad-
dress human resource capacity and de-
velopment issues.

" Legitimacy of stakebolders

IUCN has a good track record in
terrestrial conservation in getting differ-
ent stakeholders with different values
and different goals together and keep-
ing them at the table. A similar [UCN
role should be given priority on marine
issues, especially in fisheries and across
all scales from industrial to artisanal.
IUCN could bring to bear its array of

tools in bringing stakeholders, including
technical experts, together.

8 Food and Agriculture Organization (FAQ) and
IUCN
IUCN should establish formal and
extra linkages to the Fisheries Division
of FAO as the international, intergov-
ernmental agency with prime carriage of
fisheries issues. IUCN should formally
attend such meeting as the biennial FAQ
Committee on Fisheries meeting.

9. IUCN and the fisheries sector
IUCN could continue the process
started at this Marine and Coastal Work-
shop in involving the fisheries sectoral
experts (fishers, fisheries managers and
fisheries scientists) in future activities.

Conclusion

If fisheries management adopts the new
precautionary approach, better fisheries conser-
vation is expected to follow.

The new paradigm would replace previous
fisheries management paradigms including those
of ‘the inexhaustible seas’, burden of proof on
managers and scientists, the ultimate dissipation
of rent as more units enter a fishery (mid-20th
century in the North Atlantic and from the mid-
1980s to early 1990s elsewhere), and protracted
debates over the status of stocks ‘until all doubt
is erased’ (late 20th century, especially from the
early 1990s).

The present era is such that public concern
for fisheries is global. Areas such as the North
Atlantic have been intensely fished for much
longer than is the case for many other regions
where the 1982 UN Convention on the Law of
the Sea opened the way for economic zones
and prompted the last great expansions of fish-
ing. Over the last several decades, conservation
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concerns developed but with only a limited focus
on fisheries and with little engagement on the
mainstream fisheries interests. Now, a broad
range of fisheries conservation issues receive
public attention, including bycatch, biodiversity,
habitat degradation, the effects of fishing on
the environment and multispecies interactions.
In addition to fishers, fisheries managers and
fisheries scientists, others with different ideas,
consumer power and potent advocacy skills are
participating in public debate and action. [UCN
has a role in promoting fisheries conservation
as an integral part of marine and coastal con-
servation in this new era.
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ABSTRACT

he recent history of public concern with fisheries is
I divided into three periods. In the first period to the
early 1980s, wild fish stocks were regarded as nature’s
bounty for harvesting and only of concern to artisanal, rec-
reational and commercial fishers, dependent communities,
and an emerging cadre of professional managers and
scientists. The 1980s was a short second period. The con-
cept of sustainable yield was applied to a wide range of
fisheries. The United Nations Convention on the Law of
the Sea opened the way for economic zones and for na-
tions to assume responsibility for offshore fish stocks and
other marine resources. Conservation concerns developed
but with only a limited focus on fisheries and with little
engagement with the mainstream fisheries interests. The
third period started in the early 1990s. A broad range of
conservation issues received pubiic attention. in addition
to fishers, fishery ménagers and fishery scientists, others with
differentideas, consumer power and potent advocacy skills
are participating in public debate and action.

The new era for fisheries can be characterized as multi-
level because it involves local, national, regional and global
issues, and muttipolar because of the range of public
actors who will be focal actors. Several of the actors on
fishery issues are building coalitions, but those alliances
overlap, shift and split. The focus of attention must aiso
shift to include the developing world, which now produces
the majority of the world’s fish. The new era invites elabo-
ration of routes now thought to raise some prospects for
better fisheries conservation against the mounting popula-
tion and environmental pressures.

*ICLARM Contribution No. 1441.

INTRODUCTION

elcome to a new era, in which fish-

eries are firmly on the conservation

agenda and conservation is the big-
gest issue on the fisheries’ agenda!

I want to use this workshop at the World
Conservation Congress — itself a signal of the
new era in fisheries management — to argue
that this era forces all of us to approach the
question of sustainable use of marine resources,
including fisheries, in new ways. The simple
roadmaps or strategies of yesterday will not suf-
fice and tomorrow’s will need to be drafted with
more subtlety and greater attention to complex-
ity and uncertainty, involving a greater number
of people given a greater number of choices.

Wild fish stocks are among the last major
renewable natural resource to be exploited
widely for food and other economic ends. Con-
serving fisheries resources and their habitats for
sustainable production ought to be the com-
mon concern of fisheries and conservation in-
terests. Given the setting in which fisheries op- .
erate locally, nationally and globally, such simple
alignments of interests cannot be assumed. Fish-
eries resource conservation is not bounded by
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simple sets of values such as sustainable yields,
or local and national responsibilities, and espe-
cially not by the bounds of fisheries sectoral
interests. Fisheries resource conservation needs
to be addressed in ways that recognize the in-
fluences operating.

I am a fisheries professional — I have
worked as a fisheries scientist and as a fisheries
manager, and I now head the International Cen-
ter for Living Aquatic Resources Management
(ICLARM). My message is therefore directed
especially to other fisheries professionals: fish-
ers, fisheries scientists and fisheries managers.

I have divided my argument into three parts.
First, I will review the history of public con-
cern for fisheries and chart the rise of attention
to conservation issues in fisheries. I will argue
that conservation and fisheries issues must con-
verge. Second, | will outline major features of
the multilevel and multipolar setting of the new
era. In so doing, I will sketch the outline of the
roadmap that we — fishers, managers, conser-
vationists and researchers — need to adopt in
the new area. Finally, I will preview issues that

will be raised in the fisheries workshop session.

HISTORICAL REVIEW

At the risk of over-simplification I divide
the history of public concern with fisheries into
just three periods:

1. up to 1982, when fisheries were chiefly
thought of as a subject for management,
and appreciation was gradually spread-
ing throughout the world that fishery
species needed to be conserved;

2. from 1982 to 1994 when concerns about
conserving fishery species fully emerged;
and

3. post-1994, the new era in which fisher-
ies have become a public issue.

First period. In the first period, pre-1982,

human population growth and industrialized

fishery harvesting methods became significant
influences on aquatic species. Natural rises and
falls in fishery stocks affected people relying
on them. For example, historic fluctuations in
the Baltic Sea herring stock affected the eco-
nomic and political development of northern
Europe. Similarly, the collapse of the anchovy
stock in the 1960s changed the way of life of
many South Americans.

Concerns about how to exploit and who
should exploit fisheries dominated this first
period. More sophisticated industrial technol-
ogy gave fishers more and better ways to get to
their quarry, find, harvest and process it, and
deliver it to consumers. Large factory trawlers
are the outstanding example of the application
of industrial technology. More sophisticated
social organization contributed to the industrial
and intellectual base that supported fishers, com-
mercial entities that financed new fishing tech-
nology, and markets that changed fishing from
a subsistence to a cash activity. More sophisti-
cated societies ensured that fishers were more
liable to government taxes and to statistics gath-
ering. Technological advances were uneven and
governments used their economic and military
might to enforce the right of their fishers to
harvest from, in some cases, quite distant fish-
ing grounds.

Differences in technology helped mark the
distinction between the developed industrial
fishery nations and the fishing effort of devel-
oping countries. Fishing in foreign waters
emerged as national borders, not just might,
were recognized (e.g., the different attitude of
Macassan fishers in Australian waters before
European settlement vs. Japanese fishers pay-
ing for the right to fish in Ausiralian waters
after 1979, after extensive intergovernmentai
negotiations). International trade in fishery
products, which has a long history, increased in
sophistication, volume and value. Rising incomes
and new transport methods brought highly
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perishable and exotic fisheries products, includ-
ing live organisms, within the reach of more
consumers.

Population growth and industrial develop-
ment had other impacts, including adding big
volumes of nutrients (e.g., sewage, agricultural
fertilizers, high phosphate detergents) and tox-
ins (e.g., heavy metals) to aquatic habitats. In-
dustrial and household pollution also emerged
as issues concerning fishers, governments and
some communities (e.g., the role of Minimata
disease in changing local Japanese politics).

Concepts about fisheries changed because
of the technological changes. Nature’s bounty
was thought of in terms of stocks with identi-
fied breeding cycles, migratory patterns, popu-
lation numbers, natural predators, recruitment
rates and historical harvest statistics.

Apart from wars and pollution crises, fish-
eries were of routine concern only to artisanal,
commercial and recreational fishers, a few local
communities and societies that depended on
their local fisheries in a big way, and an emerg-
ing cadre of professional managers and scien-
tists. Fisheries were not of general concern to
the public in the developed or developing
worlds.

As another sign of the times, ICLARM was
established in the mid-1970s and set up its head-
quarters in the Philippines in 1977. ICLARM’s
mandate was for research and related activities
to assist in living aquatic resources management
in the developing world. It was the first insti-
tute of its type and, at the time, its mandate was
interpreted in terms of fisheries and aquacul-
ture efforts. Its pioneering portfolio also in-
cluded economic and sociological studies on
topics of importance to small-scale fishers and
farmers.

Late in the first period, the fate of great
whales, some other aquatic mammals and turtles,
did emerge as an issue for an increasing seg-
ment of the public in the richer industrialized

nations. As whaling was stopped in more coun-
tries, whaling matters were transferred to con-
servation departments and out of the fisheries
departments. But the public in the developed
world was just as interested in game fishing,
celebrity game fishers (e.g., Teddy Roosevelt,
Zane Grey) and the great sharks (e.g., Robert
Benchley’s Jany).

The peak of conservation concerns relat-
ing to fishing was the World Conservation Strat-
egy of 1980. The strategy touched on fisheries.
It examined the fisheries situation and made
general recommendations for sustainably uti-
lizing all living resources, including fisheries.
The strategy focused its concern on the state of
resources in developed nations, many of which
were at the time known to be exploited fully
while a few were overexploited.

Second period. The 1982 United Nations Con-
vention on the Law of the Sea (UNCLOS III)
heralded the second period. UNCLOS radically
changed the map of the world, opening the way
for coastal states to declare 200 nm economic
zones and assume responsibilities for offshore
fish stock and other marine resources and ser-
vices such as shipping routes. UNCLOS also
helped stimulate the last great search for new
fisheries resources in the new economic zones
and on the adjacent high seas, and an upsurge
in fishing effort worldwide.

The second period also saw the further
growth of managerialism as a way of handling
concerns about fishery stocks. Many nations
developed laws and regulations to make fishery
resources a public property, to be managed by
the government. UNCLOS gave big new man-
agement responsibilities to national govern-
ments. Fishery professionals clung to the con-
cept of sustainable yield, developed it for a wider
range of fisheries, and sought to use it across
the range of freshly exploited to depleted stocks.
Armed with that idea, government managers
based their activity on the principle of conserv-
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ing the resource base, with secondary consider-
ations for economic efficiency, equity and other
social goals. Reconciling the goals or establish-
ing a suitable hierarchy among them was often
a problem. In many cases, fishers enjoyed spe-
cial status, with controlled or open access to
exploit the resource in return for paying fees
Of IESOUICe rent to government.

The 1984 World Conference on Fisheries
Management and Development approved a
strategy to improve national capabilities in fish-
eries to match the new responsibilities and op-
portunities under UNCLOS. The overall em-
phasis was on countries making the most of their
newly claimed resoutces. Conservation concerns
were only expressed in terms of rational utili-
zation of resources, with reference to environ-
mental quality.

Developments in the early 1990s fleshed
out the concerns of the second period and pre-
pared the way for the third period. These de-
velopments combined managerial concerns,
such as sustainable yield, with environmental
concerns. Fisheries production peaked in the
developed/industrialized countries in 1988 at
45.8 million mt and had declined gradually to
34.4 million mt by 1993. The largest declines
were in the former Union of Soviet Socialist
Republic (USSR) and Eastern Europe. Devel-
oping country production rose throughout the
whole period.

Meanwhile, the Report of the Brundtland
Commission on Sustainable Development
(1987) and Caring for the Earth (IUCN/UNEP/
WWEF 1991) included a focus on fisheries as a
conservation issue, but with limited participa-
tion by actors from the fisheries sector.

The 1992 United Nations Conference on
Environment and Development (UNCED) for-
mulated the latest and most comprehensive pre-
scription for environmentally sustainable devel-
opment (Agenda 21). It had a chapter devoted
to coastal resources (Chapter 17) but public at-

tention at the time focused more on the Climate
Change Convention and the International Con-
vention on Biological Diversity. Fishery sector
actors were engaged more fully on the interna-
tional stage, led by the Food and Agriculture
Otrganization (FAO).

A 1992 FAO report (FAO 1992) on the
state of the world’s marine fisheries drew at-
tention to the (then) peak in world fish pro-
duction and the exploitation status of world fish
stocks. It presented statistics on fishery stocks.
But, its conclusions remained off the public
agenda, only an issue for professionals — or so
it scemed for a few months.

Conservation concerns developed in this
second period, but their focus was peripheral
to most fishers. The public in the rich industri-
alized nations soon learned about marine pol-
lution and habitat destruction. But they still re-
garded most aquatic species as fair game whose
fate was to provide pearls, tuna sandwiches,

* ‘shrimp on the barbie’, caviar, béche-de-mer, and

calamari.

From the eatly start with concerns about
the great whales, the public in some developed
nations focused on the need to stop the whal-
ing effort of other nations and to stop fishers
killing the dolphins that preyed on the fisher’s
quarry. Conservationists found they had to re-
fine their arguments, for instance in dealing with
the issue of traditional hunting rights of aborigi-
nal fishers (e.g., the Inuit and whaling, aborigi-
nal and Pacific islander Australians and dug-
ong). Shore and migratory birds had their lobby,
a natural extension of terrestrial bird lovers.
Harvesting and trade in reef corals and some
mollusks emerged as an issue, but other inver-
tebrates and fishes were still regarded as nature’s
bounty and fair game for all.

Third period. The mass media of the devel-
oped world heralded the start of the third pe-
riod with headlines given in early 1994 to ma-
rine fisheries issues. The headlines sprang from
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a UN meeting to negotiate international agree-
ment on high seas fisheries, covering migratory
species and stocks that straddle national bor-
ders. Nongovernment organizations (NGO) on
conservation used the opportunity to highlight
the conclusions of the 1992 FAO report. Re-
spected news weeklies such as Time and The
Economist put the conservationist concerns about
matine fisheries on their covers, bringing fish-
eries onto the public agenda. Fishery profes-
sionals and conservationists were in general
agreement about what contributed to depleted
fishery stocks (see Box), but without agreeing
on what needed to be done.

More international development agencies
in more nations are supporting projects in
coastal resource management and communities
that serve as bases for fisheries. Such an ap-
proach was formerly used for forest and upland
communities. Project discussions now frequently
adopt the general term ‘alternative livelihoods’
as assistance agencies strive to reduce reliance
on pressured resources.

Contributors to depleted fishery stocks

@ increased fishing capacity, especially due to
greater technical power,

® increasing population numbers, especially in
developing countries, with more people
wanting to become fishers and a giowing
demand for fish and all foods;

® strengthening market demand for fish,
because of growing affluence and
awareness of health benefits from eating
fish;

® rising prices for fish worldwide, motivating
people to fish even when fish stocks are in
decline;

e decreased carrying capacity of the marine
environment, especially inshore, because of
pollution and habitat degradation; and

@ increased competition for fisheries resources
and the marine habitat, including the rise of
demands for coastal housing and leisure
facilities, and for feed for aquaculture.

By this period, ICLARM was living up to
its name and was undertaking research for liv-
ing aquatic resources management. It had taken
a comprehensive and systems approach to fish-
eries and aquatic issues, studying the biology,
technology, sociology, economics and policies.
In the early 1990s, ICLARM broadened its work
and ventured into ecosystems, resource systems,
environmental and human development do-
mains as a step toward encompassing the many
influences on the sector.

Following UNCED and partly in recogni-
tion of the conservation problems in fisheries,
FAQ led the development of the 1995 Code of
Conduct for Responsible Fisheries to add sub-
stance to Chapter 17. At the 1995 Kyoto Con-
ference on Sustainable Contribution of Fisher-
ies to Food Security, national conservation in-
cluding government whaling officials attended
along with their fisheries colleagues. Several
international conservation NGO and intergov-
ernmental bodies were also represented. Broad
conservation interests have therefore started to
be heard in mainstream fisheries forums.

Fisheries have remained on the mainstream
conservation agenda. Public expressions of
alarm over the condition of fisheries are no
longer rare. While the public have not embraced
other single aquatic species with the sympathy
displayed for the great whales, 2 broad range of
concerns have emerged as the public’s sophisti-
cation has increased. The environmental issues
receiving attention has widened to include
biodiversity and climate change. The focus on
single species has been displaced as community
attitudes toward exploiting flora and fauna have
changed.

Changes in fish production complicate the
new era. A major transition from hunting to
farming fish is occurring in many parts of the
world, driven by high demand, good profits and
new technology. Aquaculture raises new fisher-
ies and conservation concerns.
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Fisheries and conservation agendas are now
converging, as they must because they deal with
an interlocked set of issues.

TOWARDS A NEW ROADMAP

Fishers, fishery managers and fishery bi-
ologists have had a common interest in sustain-
ing yields, without necessarily agreeing on what
the level of yields ought to be and how to
achieve it. But fishers have long had other con-
servation concerns not addressed by fishery
managers. The quality of the environment is an
example. Governments have handled such is-
sues sepatately from fishing, delegating the task
to, for instance, the nonfishery professionals
dealing with general environmental matters. In
other words, the quality of the ecosystem that
included a fishery was not a ‘fishery’ issue. That
situation suited many fishery managers, particu-
larly while they believed that sustainable yields
were possible and while they collected data and
formulated regimes of restricted access and catch
quotas.

The rise of conservation concerns in fish-
eries has changed the situation. From a narrow
focus on sustaining yields, ‘fishery’ issues are
now broader, more diverse and more numer-
ous (see Box). The outcome of fishery issues is
also less predictable. The changes are inescap-
able, the result of involving more people with
their diverse interests, different ideas and a range
of potent advocacy skills.

Even though we are in the early days of
this new, less predictable era, general features
are already emerging.

First, simple models of win-lose games are
inadequate to describe the emerging multilevel,
multipolar situation. By multilevel, I mean that
the public concerns for fisheries involve local,
national, regional and global issues. Fishery is-
sues will appear separately or simultaneously
in such arenas as local politics, domestic politics

and economics, food security and international
trade.

I use multipolar to refer to the many more
actors who will be focal actors for fishery is-
sues. To the three traditional actors — fishers,
fishery biologists and fishery managers — we

Conservation concerns and fisheries

@ environment
— quality of coastal ecosystems (terrestrial,
freshwater and marine) affecting and
affected by fisheries
— biodiversity at genetic, species and
ecosystem levels
— pollutants in the marine foodweb
— impact of aquaculture and stock enhance-
ment on Marine resources
— impact of dimate change
— impact of species introductions, including
through ships’ ballast water and aguacul-
ture
— increasing frequency of pathological
episodes such as red tides, and cholera
— impact of fishing on the habitat
@ resource sustainability
— safe levels of exploitation
— species and ecosystem conservation
including listing of endangered spedies
@ fishing practices
— fisheries bycatch
— aguaculture effluent
— animal welfare
— protected species
@ social and economic impact
— the welfare of people, espedially indigenous
people, relying on the resource
— the welfare of the people whose land and
water resources are taken over by
aquacuiture
— the impact of trade on resources
— sodial, political and even mifitary conflict
generated by competition for access to
SCarce resources
@ human development and weifare impact
— food security and access to adequate
protein for basic nutritional needs
— livelihood change because of change in
fisheries and aquaculture
— loss of cultural identity because of loss of
traditionally used species
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now see the addition of consumer groups,
broad-spectrum conservation activists, narrow-
interest or one-species conservation activists,
farmers, the aquaculture industry, local govern-
ment, community interests, shipping lines, port
authorities, conservation biologists, philoso-
phers, regional economic groupings, interna-
tional organizations and more. Different issues
bring opportunities for each of these players to
be the focus for public debate about fisheries.

Second, not all fisheries now draw public
attention, but that is not guaranteed in the fu-
ture. Fisheries that withstand harvesting pres-
sure, whether naturally or because they respond
to (or are indifferent to) the efforts of manag-
ers, have so far remained the property of their
traditional stakeholders: fishers, fisheries man-
agers and fisheries scientists. But apparent man-
agement failure and controversy over catching
methods have lodged other fisheries firmly un-
der the public scrutiny.

I suspect that even the most robust fisher-
ies will not remain off the public agenda for
long. The marine shrimp fishery in Australia’s
Gulf of Carpentaria is an example. It is a well-
managed fishery that has achieved sustainable
yield for shrimps and is remote from major
population centers and the mass media. Most
fishers, fishery managers and the local commu-
nity of the fishing port are happy with the ac-
cess regime. But in the new multilevel and
multipolar era, that is not enough. Other levels
and other actors are now involved: international
pressures and broad-spectrum conservationists.
The fishery is now under public scrutiny, be-
cause of its trawling methods — the issue of
bycatch and the effect of trawling on the envi-
ronment.

Third, coalitions and alliances are being
buil, but they overlap, shift and split, depend-
ing on the issue in question or the method of
addressing it. Fishers have found common in-
terest with other folk exploiting natural

resources, such as terrestrial farmers and forest
workers. These groups have found much in com-
mon with respect to learning how to deal with
governments, banks, markets and critics based
in cities.

But fishers are also finding issues, such as
the quality of the coastal environment, where
their allies are conservationists with broad in-
terests about the management of coastal eco-
systems, and farmers, loggers and agricultural
runoff are parts of the problem. Fishers” orga-
nizations in many countries have been more
vocal than fisheries managers and fisheries sci-
entists on the environmental quality issue.

This new alliance has been beneficial to
both fishers and conservationists. Fishers have
found allies among conservationists, gaining new
ideas and skills in dealing with the media and
the political system. Conservationists with broad
concerns for the environment have learned that
they can use the tangible effect of environmen-
tal degradation on fisheries as a lever to get
governments to work to protect the environ-
ment.

Fourth, the focus of fisheries conservation
must shift to include the develaping world, be-
cause this is where the majority of the world’s
fish is produced. In 1993, the developing world
produced 65.5% of world fisheries production,
including 85% of the world aquaculture pro-
duction. Aquaculture promises big benefits and
concerns in developing countries where pro-
duction increases are bigger than those in de-
veloped countries.

The forests conservation debate broadened,
from concerns about the spotted owl and log-
gers in Washington (USA) to include forestry
practices and forest dwellers in the Amazon,
Indonesia and Solomon Islands. Now, the fish-
eries conservation debate is shifting to include
the plight of poor fishers and environmentally
damaging fishing practices such as muri-ami,
dynamite and cyanide fishing on Philippine coral
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reefs; the international trade in seahorses, sea
cucumbers, giant clams and live reef fish; the
farming of shrimps in coastal wetlands; and the
effect on large marine turtles of trawling for
shrimp.

Fisheries in the developing world are sus-
ceptible to many forms of influence from the
developed world. Markets, economic and trade
sanctions can influence resource exploitation
because fishery products are among the most
highly traded food commodities. Consumers,
especially but not only in the developed world,
with strong purchasing power can produce huge
economic incentives for overexploitation of
highly prized species. Conversely, the govern-
ments of big fish-importing nations have the
option to impose import regimes on fisheries
that do not reach their standards.

Note, however, that governments and con-
sumers have very different natures. Govern-
ments can and will develop their national agen-
das to maximize advantage or counter the in-
ternational policies of other nations, but the
decisions of consumers are outside government
control. Fruther, the World Trade Organiza-
tion and other international bodies and agree-
ments restrict government intervention in in-
ternational trade. Once they have taken a stand,
consumers are somewhat beyond the power of
governments and international agreements, so
that their decision to boycott or purchase a prod-
uct may be difficult to reverse even for pro-
tected resources. The strengths of markets for
some goods rival that for illegal drugs and arms,
regardless of trade restrictions imposed under
the Convention on International Trade in En-
dangered Species of Wild Fauna and Flora
(CITES) for products such as giant clams and
turtle shell.

Overseas development assistance is another
important vehicle by which developed nations
can have impacts on the direction of fisheries
conservation. Many development agencies, gov-

ernment and nongovernment, are re-examining
the type of assistance which best meets
sustainability objectives.

The older established order in fisheries —
the order represented by fishers, government
fishery managers and fishery biologists — is fac-
ing change to cope with the new era. Fishery
professionals are asking themselves if they need
an entirely new approach to fisheries manage-
ment or if their current approach can be modi-
fied and expanded. Government fisheries agen-
cies argue for adaptation of the present ap-
proaches. Academic and nongovernment orga-
nizations often argue for completely new ap-
proaches. Fishers, dependent on short-term eco-
nomic returns from fishing, can seldom afford
to take a new approach until it is too late and
stocks are seriously depleted.

Fishers are also wary of public attention
and massive change. They fear that conserva-
tionists will propose more extreme access re-
gimes than professional managers. An example
is listing a fishery species as an endangered spe-
cies, a2 move that brings public attention and
restricts trade. Professional fishery managers
have been reluctant to adopt such a course of
action. In contrast, conservation biologists have
a track record of listing species, including rec-
ommendations to list a number of freshwater
fish. Certain conservation interests have 8lready
asked governments to list particular overex-
ploited marine species. To date the evidence
has not supported such requests, but this will
change with time and new evidence.

Whatever fishery professionals do, in terms
of new approaches or modifying their existing
managerial approach, change seems inevitable.
A simple outline or roadmap of the changes
they must adopt is apparent:

First, stakeholders need to take multilevel
and multipolar approaches. This translates to
taking action at several levels (local, national,
regional, global) and taking a multipolar
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approach by including and interacting with other
participants.

Conservation NGO have adopted such ap-
proaches over the past few decades in their work
on terrestrial issues. More recently, they have
used those approaches as they have considered
issues in fisheries. For fishery professionals,
however, multilevel and multipolar approaches
are still novel.

An example of not taking a multilevel,
multipolar approach and the unintended con-
sequences forthcoming will clarify my argument.
The Government of the USA recently moved
to restrict the import of shrimp from nations
where fishers trawl without using turtle exclu-
sion devices (TED). Among the early reactions
were those of Thailand and the Philippines,
which claimed that the big majority of their
shrimp production was from aquaculture, so
import restrictions should not be applied to
them. That suggests the USA import restrictions
may spark a further rush to shrimp aquaculture
and not a rush to fit trawlers with TED. The
unintended consequence could be greater harm
as mangroves and other coastal sites are cleared
for aquaculture ponds and coastal habitats are
left to cope with the nutrient load and disease
byproducts of intensive aquaculture.

ICLARM adopted a multilevel and multi-
polar approach to research the culture and re-
stocking of giant clams. The several species of
giant clam, but particularly the largest, Tridacna
gigas, had been overfished throughout most of
their range and are locally extinct in some parts.
ICLARM'’s studies, centered in the Pacific, first
tackled the technical side of reliably raising clams
of all species in the hatchery. Village growout
trials throughout the Solomon Islands identi-
fied sites and husbandry practices to ensure a
high survival. The studies showed that the clams
remained vulnerable to many predators for at
least their first three years of life and survival
was low unless they were protected during this

period. We concluded that restocking was go-
ing to be unaffordable and ineffective unless it
was carried out in conjunction with a farming
program which also provided reasonable eco-
nomic returns along the way. The project there-
fore has a multipolar aspect, requiring commer-
cial, conservation and scientific collaboration.

Farming giant clams has its own problems.
The most lucrative market, for the adductor
muscle of adult clams, provides cash only when
clams are above seven years old. However, early
and continuous returns are needed for farmers
to protect young clams. Short-term cash flow is
now being provided by selling small, live clams
for the home aquarium market in North
America and Europe. Markets for juvenile clams
for sashimi and for shell products are being
developed. These varied markets have broad-
ened the levels of interaction to involve many
actors, including; village clam growers; villagers
sharing marine tenure with the growers; hatch-
ery operators; government fisheries officials;
researchers; international aquarium traders; the
organs overseeing CITES; national agencies em-
powered to grant export permits under the In-
ternational Convention on Biological Diversity
and biosafety regulations; and buyers. The mul-
tilevel aspect of this conservation and industry
development exercise is quite apparent.

The move by the Worldwide Fund for Na-
ture and Unilever toward labeling product com-
ing from sustainable fisheries adds levels and
poles to conservation approaches in fisheries.
Consumer advocacy (e.g., ‘dolphin-friendly tuna’
and other proposals to label fishery product to
indicate how it was harvested) has turned fish
consumers into active participants. The effec-
tiveness of these approaches as fisheries con-
servation measures have yet to be measured
against more traditional managerial approaches.
Nevertheless, I expect that labeling will achieve
some success in the near future. In the mean-
time, consumer awareness has been awakened.
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Second, actors will nevertheless resort to
confrontation to gain the influence that comes
from being the focus of public attention.
Marginalized actors, disempowered by the pre-
vailing system, have always relied on confron-
tation to get attention. Many actors realize that
they need to inject new ideas into the public, to
educate them. But they do not have the time
and resources for patiently educating the pub-
lic, such as making urban school children aware
of the great whales. Confrontation wins head-
lines and, at least sometimes, influence.

Third, good and properly communicated
information on people, the resource, the envi-
ronment and the economics of fisheries will be
necessary though not sufficient to ensure
sustainability. Natural resource managers, in-
cluding fisheries managers, are adopting com-
prehensive resource management plans. Such
plans, though not adequate in their own right
to ensure conservation, do provide integrity, a
language and a focus for the different actors.
Comprehensive resource management plans also
help identify gaps and priorities for action. Clear
objectives will allow the future performance of
these plans to be measured. Scientific and policy
research in all disciplines will be needed more
than ever and this will need to explode in quan-
tity and coverage for the pressured aquatic ar-
eas in the developing world which are now the
source of more than half of the world’s fish.

Fourth, despite many fisheries stocks, fish-
eries ecosystems and the communities depend-
ing on them are going to be pushed to the brink.
Recent history holds many examples demon-
strating that resource scarcity provides a bigger
impetus to change than patient, rational fore-
sight. Even with foresight, proposing measures
for restructuring fishing pressure, such as cut-
ting vessel capacity by 50%, will likely not be
enough. Such measures are difficult to imple-
ment, because of political and economic pres-
sures. Even if such measures were implemented

and enforceable, the vagaries of wildlife systems
— not fully predictable with the current state
of our knowledge — would prevail. We can
therefore expect certain species to be driven to
the brink of extinction and ecosystems to con-
tinue to suffer severe damage.

WORKSHOP ISSUES

The fisheries session will focus on people
and the developing world where fisheries con-
servation is often a mainstay of food security.
To explore the roadmap for the new era, the
fisheries sessions of the Marine and Coastal
Workshop will address:

e marine protected areas: under what cir-
cumstances are they an effective pana-
cea for fisheries resource conservation:

e community-based fisheries management:
is this a useful approach to greater re-
source management responsibility and
accountability?

e fisheries ecosystem management: what is
it and will it provide better approaches
than single-species or gear-based man-
agement?

e fisheries and environmental science: can
analytical models be reconciled and to
what extent?

e small island states: what special problems
face their citizens when they depend
heavily on the resources of the sea?

e fisheries development: what is the latest
thinking and why were changes needed?

@ power: where is it wiclded when fisher-
ies are international affairs, controlled
by trade, consumers, commercial fishers
and various advocates remete from the
resource base and local people and their
government agencies?
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The second factor was the perceived inabil-
ity of governments at the local and national lev-
els to stop the destruction of the marine ecosys-
tems which provide direct ecological support
to fisheries. For example, the destructive ef-
fect of the muro-ami fishing method on stony
corals was reported to fishery authorities as early
as the mid-1970s but was not banned until the
early 1990s.

The third factor was the relative success of
development projects in which local communi-
ties participated. This was in contrast to the
failure of projects to involve the people in ac-
tivities intended to improve their socioeconomic
welfare. Ferrer (1992) discussed the reasons for
the failure of earlier community development
efforts. An example of a failed project is the
Natural Resources Management Center
(NRMC) Project for the establishment of pro-
tected coral reef areas to be regulated by the
government. The approach can be described as
a top-down, resource-oriented approach with
no community participation. The basis for
management was a plan prepared by technical
teams to be implemented by the government
without the involvement of the stakeholders of
the resource. The NRMC project did not work;
and reef areas designated as marine parks/re-
serves continued to be ravaged by fishers and
other reef users employing destructive extrac-
tive methods.

The 1980s saw the rapid acceptance of the
community approach to coastal resource man-
agement, especially by nongovernment organi-
zations (NGO) and academic institutions (Ferrer
etal. 1996). Government agencies, in contrast,
were slow to recognize and adopt it, with the
exception of the Central Visayas Regional
Project, which employed community organiz-
ers to gain community support. To date, a num-
ber of successful community-based coastal re-
source management (CBCRM) projects have
- been established throughout the country by the

private sector and local government units. Two
national government programs, the Fisheries
Sector Program (started in 1990) and the Coastal
Environment Program (initiated in 1993), in-
corporated community participation.

MARINE RESERVES

Marine reserves, the areas of the marine
environment protected from various forms of
exploitation, are a key element of today’s
CBCRM projects in the country. Almost all
CBCRM projects include a provision for the
establishment of marine reserves as a strategy
to allow recovery of the environment, e.g., man-
groves, coral reefs and the resource, e.g, fish
(Ferrer et al. 1996). The potential use of ma-
rine reserves in the management of coral reef
fisheries, for example, includes the protection
of a critical stock biomass to ensure recruitment
supply to areas that are fished through larval
dispersal and to maintain enhanced fish yields
to areas adjacent to reserves through movements
of adult fish (Russ and Alcala 1996). The es-
tablishment of reserves as part of CBCRM
would, therefore, appear attractive to stake-
holder communities.

The results of experiments and observations
relating to the coral reef fisheries (reserve and
nonreserve) on two islands, Sumilon and Apo,
in central Philippines over the past 20 years
(Alcala 1981; Alcala and Luchavez 1981; Alcala
and Russ 1990; Russ and Alcala 1994, 1996)
will be briefly discussed here. Sumilon has an
area of 23 ha and is surrounded by a 50-ha
coral reef, of which 25% is a reserve. Apo has
aland area of 70 ha and a coral reef area of 100
ha, of which 10% is a reserve. A reserve is an
area where there is no exploitation of resources.
In Sumilon and Apo, no fishing is allowed in
the reserves (Fig. 1). However, about 100 fish-
ers using conventional gear are allowed to fish
in the nonreserve area of Sumilon and about
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Sumilon
Island

Fig. 1. Map of the
Sumilon Marine
Reserve, Central
Visayas, Philippines.

200 fishers in the Apo nonreserve area.

At the Sumilon reserve, coral reef fishes
were found in larger numbers (abundance) and
in greater variety (species richness) than in the
nonreserve area after a few (two to five) to sev-
eral (five to ten) years of protection, depending
on the species. The large numbers of fish in

the reserve ensured the maintenance of a criti-

cal spawning biomass that was a guard against
recruitment overfishing (Bohnsack 1993).
Another finding was that the quantity of
fish caught from the nonreserve area increased
steadily during the period that the reserve was
protected. For example, fish yields from traps
increased from 9.7 t - km? - year! in 1976 to
14.0 in 1977, 15.0 in 1978, 16.8 in 1979 to
14.4in 1980 and 16.8 in 1983-1984. When pro-
tection stopped and fishing was allowed in both
reserve and nonreserve areas in 1984-1985, the
fish yield from traps declined to 11.2 t - km? -
year 1. The total yield from three traditional types
of fishing gear (traps, gill nets and hand lines)
declined by 54%. Between 1983-1984 and 1985-
1986, the catch-per-unit-effort declined by 57%

for hand lines, 58% for gill nets and 33% for
traps.

Fish abundance in the reserve was also re-
duced after protection was lifted. When pro-
tection of the reserve was restored, fish abun-
dance again increased.

During periods of protection, fish in the
reserve move out to the nonreserve area, where
they are caught. Larger numbers of fish in the
reserve would mean more fish moving. Our
evidence for this ‘spillover’ effect can be sum-
marized as follows:

At Sumilon Marine Reserve, there was a
significant decline in catch rates and toral catch
for coral reef fish after the reserve which had
been protected for 10 years was heavily fished,
suggesting movement of adult fish from the re-
serve to the adjacent fished area. This move-
ment enhanced fisheries yield (Alcala 1981;
Alcala and Russ 1990). Visual underwater ob-
servation using SCUBA also showed caesionids
moving out in the reserve. At Apo Marine
Reserve, there was a significant positive corre-
lation between density and species richness of
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large predatory coral reef fish during the pe-
riod of reserve protection in both the reserve
and nonreserve areas. During a period of nine
to eleven years of protection, there was a sig-
nificantly higher density of coral reef fish in
the area closest to the reserve (200-300 m).

. In Japan, Yamasaki and Kuwahara (1990)
provided evidence for the ‘spillover’ effect by
demonstrating increased catch rates for snow
crabs in a fished area surrounding a reserve
which had been protected for five years.

The finding that fishers got more fish from
75% of the reef area during periods of protec-
tion than from 100% of the area when there
was N0 protection appears contrary to common
sense. Beverton and Holt (1957) provides a
theoretical explanation for the higher yields
during times of protection: at high levels of fish-
ing mortality, as in the case of Sumilon, closing
certain areas to fishing as a regulative measure
can enhance yield per recruit.

Another result of establishing a reserve is
that fish grow to larger sizes. Large-sized fish
produce more eggs and larvae, which are car-
ried by ocean currents to reef areas tens or hun-
dreds of kilometers from their natal reefs
(Bohnsack 1993). Evidence for this from our
study has yet to be assembled, and no studies
have yet been made to determine the effects of
larval transport (Rowley 1994).

This brings us to the need for establishing
networks of reserves (e.g., coral reefs, man-
groves, seagrasses) if we are to prevent fishery
collapse and protect marine biodiversity. Here
we make use of the findings of marine biolo-
gists and oceanographers as a basis for the es-
tablishment of these reserves. (e.g.,, Leis 1984;
Frith et al. 1986; Doherty and Williams 1988;
Dolar and Alcala 1993). A marine reserve acts
both as a source of fish larvae for export to
other areas and as a recipient of larvae from
upcurrent sources. These larvae settle down and
metamorphose to juveniles and later to adults

and contribute to the fish and the spawning stock
of the recipient areas.

COMMUNITY-BASED COASTAL RESOURCE
MANAGEMENT IN THE PHILIPPINES

CBCRM projects, as practiced in the Phil-
ippines, generally have the following compo-
nents: (1) social preparation and community
organizing; (2) environmental education and
capacity building; (3) resource management
planning, including protective management;
(4) support activities for livelihood and finan-
cial resources mobilization; (5) research and
monitoring; and (6) networking activities. The
effort and duration of time allocated to these
activities differ from project to project. In gen-
eral, social preparation, community organizing
and environmental education are given priority
and importance in the early stages of project
implementation. It is through these activities
that a community is given the opportunity to
identify its own needs and the problems it must
solve to improve the socioeconomic well-being
of the people through the cooperation of all its
members. A result of community organizing is
the formation of viable people’s organizations,
which would plan and implement identified
development projects. So crucial is community
organizing to the success of CBCRM projects
that when this cannot be pursued because of
serious conflicts (usually political in nature),
project initiators have no alternative but to with-
draw from the project area. Environmental
education is also of the utmost importance dur-
ing the early stages of CBCRM. The commu-
nity needs to be convinced of the need to pro-
tect and manage their own resources. Ecologi-
cal relationships and the role of a healthy envi-
ronment in sustainable marine productivity need
to be demonstrated to the community (Tiempo
and Delfin 1991). The economic value of
tropical ecosystems, such as coral reefs and
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mangroves (Alcala 1981 and Russ 1991 for coral
reef fish production; Turner 1991 for mangrove
values), should be made known to the stake-
holders of the resource.

The CBCRM approach requires at least one
partner organization, which is usually an aca-
demic institution or an NGO. Partner organi-
zations act as catalysts for development by pro-
viding initiative, direction, technical advice and
funding. They serve as co-managers of projects.
Since the goal of CBCRM is to empower and
enable the communities to protect and manage
their own resources, partner agencies have to
withdraw from project areas after a certain pe-
riod of time (Tiempo and Delfin 1991). The
time frame required to complete the various
CBCRM activities is usually two to three years,
but often extends to four or five years. How-
ever, it is not unusual for partner organizations
to maintain their links to the communities long
after their withdraw.

During the past 20 years, there have been
about 20 fisheries or coastal resource-related
programs and projects that either incorporate
various degrees of community participation or
are fully community-based in character. Some
of these were small projects, limited to specific
localities, while others were large, being regional
or national in coverage. Funding is provided
by external agencies. Three were government
programs, i.e., Central Visayas Regional Project,
Fisheries Sector Program and Coastal Environ-
ment Program (Ferrer et al. 1996). Most of the
small CBCRM projects have been initiated by
either academic institutions or NGO, but have
been conducted in cooperation or partnership
with local government units. Only one project
with a community component was directly un-
der a town mayor — the Carbin Reef Marine
Reserve in Sagay, Negros Occidental.

Newkirk and Rivera (1996) listed eight es-
sential features of CBCRM based on the nine
projects they reviewed. These are community

participation, integration, partnership with gov-
ernment, institutionalization, capacity building,
education, impact demonstration, livelihood
improvement, conducive policy environment
and power against poverty. This paper has
adopted another set of criteria essential for the
success of CBCRM projects. A highly success-
ful community-based project may be character-
ized by the establishment of (1) viable organi-
zation or organizations in the community;
(2) a working marine reserve protected by the
community; (3) sources of livelihood based on
coastal (fishery) resources; (4) networking ar-
rangements with government and international
agencies and NGO; and (5) a capacity-building
program. These criteria should ensure the
sustainability of projects.

Based on these criteria, it may be asked what
proportion of the 20 CBCRM projects and pro-
grams can be considered successful. As they
have not been formally evaluated, a rough esti-
mate would put the success rate at about 50%.
The author’s experience in CBCRM indicates
that one of three or four projects would end in
failure. Although not all community-based
projects have been successful (Ferrer et al.
1996), the most successful projects are commu-
nity-based. There is always a certain probabil-
ity of failure, as the CBCRM approach is de-
pendent on a number of social factors that are
difficult to control. Furthermore, as pointed
out by Scura et al. (1992), there are a number
of prerequisites to successful CBCRM, includ-
ing the existence of a legislative framework and
the acquisition of organizational and technical
skills by communities.

The critical role of community and part-
ner organizations in the management and pro-
tection of coastal ecosystems and fisheries has
been widely recognized by governments and
multilateral agencies. CBCRM has, therefore,
become a popular strategy to address the issue
of depletion of open-access resources, such as




18 ANGELC ALCALA

These resources, unlike most land
resources, are not covered by appropriate te-

fisheries.

nurial instruments as a legal basis of ownership.
This is especially true of coral reefs. Mangroves
are now leased under a certificate of steward-
ship for 25 years, renewable for another 25
years. Under the open-access situation, there
are no property rights, only possession or ac-
tual use. This has been blamed for the unre-
stricted exploitation of fisheries, resulting in
resource depletion. What CBCRM provides to
resource users or stakeholders is the sense of
being proprietors and claimants of a resource
(Walters 1994).

In brief, for coastal communities to be ef-
fective in coastal resource protection and man-
agement, they must be recognized and empow-
ered as the day-to-day managers of coastal re-
sources.

SUSTAINABILITY OF COMMUNITY-BASED COASTAL
RESOURCE MANAGEMENT PROJECTS

Among several issues in CBCRM,
sustainability stands out prominently. It is ar-
gued that local governments and local commu-
nities usually cannot adequately manage coastal
ecosystems because of their limited area juris-
diction, limited research capacity, budget con-
straints and dominance of parochial interests in
local politics (Sorensen and McCreary 1990).
The consequences of these limitations are that
either management projects cannot take off at
all or they cannot be sustained in the long term.

Experience shows that parochial or even
selfish interests on the part of local politicians
have been one of the major reasons for the fail-
ure of some projects. Community development
workers had to leave their project areas (under
conditions of unresolved political conflicts).
Fortunately, this does not happen frequently.

The limitations in research capacity and area

‘jurisdiction although real can still be remedied.

AN R SMTH MEMORL

They have been overcome by training, capacity
building and networking with NGO and aca-
demic institutions in a number of cases result-
ing in relatively successful projects.

The most important constraint is the bud-
get limitation. Generally, partner organizations
that initiate CBCRM projects are prepared to
support these projects financially for only two
or three years, whereas four to five years are
usually required for a community to establish
viable organizations that are capable of formu-
lating and implementing development plans. It
also takes about the same amount of time to
place communities on a solid footing in terms
of provision of livelihood opportunities. By
coincidence, four years are needed for plank-
ton-feeding fish (eight to ten years for carni-
vores) to spill over from coral reef reserves to
fishing areas, thereby increasing fish catches
(Alcala and Russ 1990; Russ and Alcala 1994,
1996). These time frames are important guides
to partner organizations in demonstrating the
impact of protected areas on the fishfood sup-
ply of communities. As Newkirk and Rivera
(1996) state “..concrete gains in a project are
the most effective mechanism to convince
people about the relevance of CRM.”

Before outside financial support to com-
munities is terminated, all arrangements should
be in place to ensure that the people are en-
gaged in livelihood activities on a sustainable
basis. This is true of one of the most successful
CBCRM projects in the Philippines — the Apo
Island Marine Conservation Project in Central
Visayas. The project began in 1981 and its
marine reserve (10% of coral reef area) was es-
tablished in 1982. Community organizing in-
tensified in 1985-1986 (White 1989; Tiempo
and Delfin 1991; Russ and Alcala 1996). The
organized community of 500 people has suc-
cessfully managed and protected the reserve for
nine years with little help from the partner
agency (Silliman University). The fishers
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reported that their fish catches from the
nonreserve area substantially increased, and they
attributed this increase to the establishment of
the reserve. They were happy because the
reserve brought them more income through
increased fish yield, tourism and scuba diving.
The objective, as far as CBCRM is concerned,
is to establish protected marine areas like Apo
Island.
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ABSTRACT

he concept of fisheries ecosystem management is
yet to be clearly defined. Current fishery problems

were not mainly due [o failure to apply ecosystem
management but rather to failure to apply single species
fisheries management adequately, open access fisheries
and risk-prone fishery management. In the face of un-
certain scientific information, these have led to over-
capacdity, overfishing, and other forms of waste. Ecologi-
cal effects of coastal degradation, climate variability,
effects of fishing on habitat and species interactions be-
tween fishery resources have contributed to some prob-
lems and these are certain to increase as demands for
use of fishery ecosystems become more diverse and
greater. Proposals to manage ecosystems taking account
of alf factors that affect the ecosystems, including indirect
effects through complicated ecological processes, are
unachievable for the foreseeable future because of limi-
tations of scientific knowledge.

Atleast four ecosystem approaches to fisheries man-
agement can be identified, namely: {1} holistic ecosys-
tem approach; (2) extension of single species approach;
{3} institutional caoperation approach; and [4) large ma-
rine ecosystem approach. Al of the current approaches
have merit in appropriate circumstances. As they con-
tinue 1o evolve, they will probabiy also converge.

cosystem management is a popular

theme among ecologists, environmen-

talists and government policymakers. It
frustrates many of the scientists and managers
that are responsible for the stewardship of fish-
eries. Their frustration is twofold: (1) the em-
phasis on ecosystems may imply that the cur-
rent fishery problems should be attributed to
the failure to apply ecosystem management, and
(2) it is easier to propose ecosystem manage-
ment than to achieve it. The problem of over-
fishing and resource depletion is well docu-
mented, although not as severe as often por-
trayed by the popular media. While there is little
room for the expansion of fisheries for wild
stocks in the future, summaries of the global
and US situation indicate that the majority of
fishery resources are not overfished or depleted.
The problem of overcapacity (which results

in poor economic performance and pressures
to overfish in the future) is probably a much
more pervasive problem, although it is difficult
to quantify. At issue is how much a lack of eco-
system management has contributed to the cur-
rent problems in fisheries. The failure of fish-
ery management institutions to adequately ap-
ply single species fishery management tools,
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which have been advocated by fisheries scien-
tist for many decades, is the primary cause of
the problem. As a result, open access fisheries
and risk prone fishery management, in the face
of uncertain scientific information, has led to
overcapacity, overfishing and other forms of
waste.

The ecological effects of coastal degrada-
tion and climate variability, and species interac-
tions between fishery resources have caused
some problems. These effects have intensified
as demands for use of fishery ecosystems be-
come greater and more diverse. A comprehen-
sive system that take into account all factors af-
fecting fishery ecosystems even indirectly has
been proposed but it appeared impossible to
achieve for the future due to the limited scien-
tific knowledge. Nevertheless, there are several
ecosystem approaches to fisheries management
available for use, such as:

e holistic ecosystem approach;

e cxtension of single species approach;

® institutional cooperation approach; and

® large marine ecosystem approach.

The holistic ecosystem approach attempts
to apply the knowledge relating to the limits of
ecosystem productivity and the tropic theory
to provide general guidelines on how an eco-
system should be exploited and managed. There
are several examples on how to apply single
species approaches to incorporate multispecies
and ecosystem effects. Multispecies stock assess-
ment models that include the effects of preda-
tor/prey interactions have been implemented
for some fishery ecosystems. The biological ef-
fects of environmental stress (such as contami-
nants) can also be incorporated into stock as-
sessments.

The institutional cooperation approach rec-
ognizes that many institutions have the respon-
sibility for human activities that affect fishery
ecosystems. Even with extremely incomplete
scientific knowledge about the nature of the

interaction between these institutions, it is nec-
essary to establish a cooperative framework
between institutions. For example, the survival
of salmon fisheries in the Pacific Northwest of
the USA requires the cooperation between the
institutions responsible for their farming as well
as for hydroelectric power and water diversion.

The large marine ecosystem approach com-
bines the elements of the above approaches with
ecosystem monitoring of fishery resources,
plankton, habitat quality and quantity. Moni-
toring data are used in research and manage-
ment, and regular assessment of the system’s
overall health. International donors have pro-
vided significant funding for planning and
implementing large marine ecosystem studies.

All these approaches have merits at the right
situations. As they continue to evolve, they will
also converge. By developing the scientific ca-
pability to express in common currencies the
benefits from using these approaches and the
stresses to the ecosystem resulting from such
usage so tradeoffs can be evaluated, the conver-
gence can be facilitated.
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ABSTRACT

' ars ago, stock assessments went beyond the tasks
.Y of evaluating stock status from catch data, and
estimating the level of some single-species objec-
tive such as maximum sustainable yield (MSY). Despite
this broadened framework, growing concerns about man-
agement to foster biodiversity mean even greater chal-
lenges lie ahead. To build better tools presents new chal-
lenges of integration of science on two levels. One level
is greater integration of science programs. The other level
ofintegration is dealing more effectively with multiple ob-
Jectives for the fisheries themselves.
Despite growing attention to formal methods for
risk management and decision analysis in fisheries, as ob-
Jectives become more diverse and more philosophically
based, willingness of stakeholders to compromise may
diminish. The diversity of participants introduces another
new challenge. Fisheries assessment must find ways to
assimilate the skills and approaches of not just sociolo-
gists and anthropologists, but also the resource users,
coastal inhabitants and self-appointed defenders of the
environment. Finding common language and standards
to work from is a basic challenge to be met in assess-
ments, even before we can find a common currency with
which to conduct our business. The final category of chal-
lenges is presented Dy the very diversity of systems that
stock assessment must address, and the greater com-
pleteness with which the system must be assessed. In
fact. as the nature of ‘managers’ evolves to include many
more types of people, the fundamental nature of
‘advice’ and ‘assessment’ may have to evolve as well.

espite widespread criticisms (Ludwig

etal. 1993; Hutchings and Myers 1994;

Wilson et al. 1994.), fisheries resource
assessment has successfully faced many chal-
lenges. The early roots of fisheries resource as-
sessment are yield per recruit analyses (Baranov
1918; Hulme et al. 1947; Beverton and Holt
1957), surplus production models (Schaefer
1954) and stock-recruit functions (Ricker 1954;
Beverton and Holt 1957). These models appear
simplistic today, yet elegantly simple. They have
been a sound foundation for many more com-
plex developments.

Sophisticated analytical algorithms have
been developed to address variability and un-
certainty in nearly every type of fisheries data
and mathematical representation of biological
and fisheries processes (Deriso et al. 1985,
Hilborn et al. 1993; Schnute 1994; Walters and
Ludwig 1994). Multispecies interactions can be
dealt with either in an intensive parametric way
(Sparre 1991; Sissenwine and Daan 1991;
Magnussen 1995) or with coarser multispecies
equilibrium models (Christensen and Pauly
1992). Environmental forcing and non-
stationarity of recruitment dynamics and survi-
vorship are also being addressed in many ways
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(Cury and Roy 1989; Bakun 1995). Advances
in both concepts and methods have extended
greatly the framework in which fisheries re-
source assessment operates.

A framework for fisheries resource assess-
ment, despite its complexity, is only a skeleton.
The skeleton requires many more organ systems
before it can be considered robust and dynamic.
This paper will explore the challenges for fish-
eries resource assessment in support of fisher-
ies management by building a dynamic and re-
~ sponsive assessment entity on the current as-
sessment framework by adding muscles, sense
organs, guts, brains and heart to the skeleton.

The muscles that allow the comprehensive
assessment skeleton to work are the analytical
tools and models available for use. New ana-
lytical tools and mathematical models require
time to implement, to develop, to test their re-
liability and limitations, and to evaluate their
performance in different environments. New
tools are being developed at a fast rate. A search
of the Aquatic Sciences and Fisheries Abstracts
revealed that the number of publications on
asessment methods have increased more than
threefolds from 1980 to 1994, with production
now in the hundreds per year. This rate is de-
ceptive and hides several dangers, one being
parochialism. For example, over 90% of the ana-
lytical methods cited in the 1995 marine finfish
assessment documents for the Atlantic coast of
Canada were developed by assessment scientists
working around the North Atlantic. Meanwhile,
over 90% of the methods-related citations for
the Canadian Pacific coast stock assessments
were to scientists from British Columbia or
Washington State.

Another danger is premature marketing. It
is very difficult to conduct true performance
tests of complex models, so sensitivity tests are
often substituted. The 1995 meeting of the In-
ternational Council for the Exploration of the
Sea (ICES) Multispecies Assessment Working

Group was attended by over 20 scientists, most
highly experienced in the analytical aspects of
multispecies assessment. Nonetheless, after three
days, they identified only a small suite of fea-
sible performance tests for the boreal
multispecies models the Working Group was
charged to evaluate (ICES 1995). Even that level
of testing is an exception rather than the rule.

Partly because of these problems with de-
velopment and testing, and partly because of
the genuine complexity of the problems, the
progress in adding true muscle to the assess-
ment skeleton is uneven. Arguably, the greatest
progress has been made in the development of
multispecies assessment tools. A few, such as
the multispecies virtual population analysis, ac-
tually have been tested and disseminated. In the
context of biodiversity, this should be exciting
news. However, such models are data-hungry,
presenting serious limitations (Pauly 1994).

Resource assessment tools that integrate
physical with biological forces of stock dynam-
ics have progressed only by chance. The prob-
lem is not the lack of relationships between the
environment and the dynamics of fish popula-
tions but because there are too many relation-
ships with few that are reliable over time. Rela-
tionships between environmental features and
properties of fish populations and communi-
ties are not mathematically smooth (Rice 1993),
and often specific correlations break down over
time (Drinkwater and Myers 1987). Debate
continues about the usefulness of considering
environmental variability in fisheries resource
assessment (Walters and Collie 1988; Tyler
1993).

The history of fisheries science is rooted
deeply in the study of how fish stock dynamics,
particularly recruitment, varies with the chang-
ing environment (Pauly 1994, Smith 1994).
Why, then, are the properties of the physical
environment not a routine step in the analyti-
cal tasks of fisheries resource assessment? Why
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are the sense organs with which the assessment
perceives the environment of the stock(s) get
stuck in looking for correlations? These ques-
tions introduce another set of challenges.

For decades, many fisheries research pro-
grams have carried the label ‘multidisciplinary’.
However, projects that truly integrate physical
oceanography, biological oceanography and fish-
eries science are rare. One class of challenges is
determining if true multidisciplinary studies are
possible. Scale is fundamental to ecology (Levin
1993; Schneider 1994), and physical oceanog-
raphers, biological oceanographers and fisher-
ies resource assessment scientists work at fun-
damentally different scales (Steele 1985;
Langston et al. 1995). If each discipline is work-
ing at the scale most meaningful to its own ques-
tions, then the fact that different disciplines work
best at different scales is not intrinsically bad.
Successful organisms integrate several sense or-
gans, each monitoring different environmental
modalities, permitting adaptive responses to
many different stimuli. Multidisciplinary stud-
ies of aquatic resource-producing ecosystems are
not as well integrated. A different concept of
multidisciplinary study is needed to provide an
accurate, relevant and understandable advice to
aid the management of biodiversity. The chal-
lenge is to conceive of studies in an integrated
manner rather than as shotgun marriages of
analytical tools developed to address discipline-
based questions at very different scales.

It seems a simple challenge to integrate
better the subdisciplines of aquatic sciences by
focusing on the common goals and scales of the
multidisciplinary studies rather than on those
of the individual disciplines. However, the chal-
lenge of reconciling diverse goals goes beyond
integrating research programs in support of
biodiversity. Its wider manifestation is one of
the most important challenges facing those in-
volved in fisheries resource assessment. Fish-
eries management is successful if explicit man-

agement objectives have been achieved. Achieve-
ment of objectives is possible only if all involved
cooperate toward their attainment of the objec-
tives (Stephenson and Lane 1995). One of the
most prolific areas of fisheries resource assess-
ment is finding intelligent ways to reconcile di-
verse objectives — the brains associated with
the skeleton. Sophisticated methods of decision
analysis have several desirable attributes: explicit
risk aversion, acknowledged diversity of view-
points and impartiality (Leschine 1988; Lane
1992; Pearse and Walters 1992). The methods
have, however, important limitations. To be
successful, the participants should accept the
results of the process. Some participants may
not comply with the results of the process if
they feel their objectives are not sufficiently
reflected in the decision. Many current fisher-
ies management problems arise from this (Rice
and Richards 1996).

The new challenge to the brains of the
framework is that biodiversity objectives legiti-
mize many new participants in the process of
developing fisheries management strategies.
Many of the new participants have a strong
philosophical stake in the fishery decisions, but
no financial stake. They may have little first-
hand familiarity with the resources or the re-
source users. Both new and traditional partici-
pants in the planning or decisionmaking pro-
cess may reject the legitimacy of objectives of
other participants, and be unwilling to comply
with the outcome of a process, however scien-
tific and impartial. Fisheries assessment and
management already has a questionable track
record in reconciling objectives of a smaller
number of stakeholders, each acknowledging the
rights and objectives of everyone else at the table
(Horwood and Griffith 1992; FAO 1995). To
include biodiversity objectives and partisan ad-
vocates in the process presents a huge challenge
to expand the concepts available to fisheries
management science.
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From the challenge of developing concepts
and processes to reconciling the objectives of a
broader view of fisheries resource management,
the addition of new values and classes of ex-
perts to the process follows. Resource assess-
ment of traditional fisheries has had little diffi-
culty developing interfaces with economics
(Hannesson 1978; Clark 1985). It has been more
difficult to assimilate experts from fisheries so-
ciology and anthropology (Clay and
McGoodwin 1994; Maguire et al. 1994). This
is not just a problem of process. The new disci-
plines bring new types of knowledge, new ways
of knowing things and new values to the pro-
cess (McCay and Acheson 1987; Neis 1992;
Dyer and McGoodwin 1994). The additional
disciplines ask for a different heart inside the
skeleton of the framework. Fisheries resource
assessment and management is struggling to find
ways to use traditional ecological knowledge of
resource users, and to find common currencies
for measuring the benefits of resource use on
historic economic standards and measuring ben-
efits in terms of the well-being of coastal resi-
dents or coastal communities. Accommodating
ill-quantified holistic knowledge and balancing
the values of completely nonutilitarian ‘uses’ of
aquatic resources is going to be a great chal-
lenge. A common language, standard and cur-
rency in which to work have to be found. These
must mean the same thing to all the different
participants. Applied sciences are rich with ex-
amples of apparent compromises that only had
broad support because different interests have
interpreted the same words in different ways,
each compatible with strongly held viewpoints
that remained unreconciled by language.

All these additions to the fisheries resource
assessment skeleton are of limited value with-
out the guts of modern resource assessment: the
data. The tools of contemporary fisheries as-
sessment are data-hungry (Pauly 1994). They
work best with time series data on catches in all

fisheries; data on the nature and intensity of
fishing effort from commercial, recreation and
artisan fishers; quantitative economic (or socio-
economic) performance indicators; results of
research surveys and environmental monitor-
ing; and biological studies on individual species
or stocks being assessed. These data sets are
costly to acquire and to standardize, and carry
additional costs of long-term custodianship.
Even highly developed countries generally have
adequate data for intensive analytical assess-
ments only for species of high commercial or
recreational interest, and only on the spatial scale
of recognized stocks or fisheries.

Biodiversity management presents two
classes of challenges to the traditional view of
fisheries assessment data. The first challenge is
answering more complex questions with few
additional data. The status and trajectories of
species without long histories of exploitation
(and the concomitant data sets acquired through
quantifying and sampling the catches) need to
be known as well as those targeted by fisheries.
Also, except for highly sedentary species, fish-
eries resource assessments generally have been
on large spatial scales. Biodiversity interests may
mean working at much more disaggregated spa-
tial scales. This would weaken the value of many
good long-term data sets, if their initial spatial
scale is too gross to address concerns associated
with fostering biodiversity.

Assessments to answer biodiversity ques-
tions require more than additional data — ad-
ditional guts. The biodiversity questions are
more complex, yet more poorly framed. Only
to the extremely naive does biodiversity equate
to bioconstancy (Francis and Hare 1994;
Cushing 1995). Even single species fisheries
assessment has difficulty differentiating natural
population variation from changes caused by
fishing. Single species management has even
greater difficulty knowing exactly how to re-
spond to changes in stock status when several
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factors contribute to the trajectory a stock is
following. These difficulties occur, even though
the basic objectives of obtaining high but sus-
tainable yields and ensuring conservation of the
genetic diversity of the stock are both relatively
well understood and measurable.

Exactly what properties of an ecosystem
should biodiversity managers conserve? The
ICES Ecosystem Effects of Fishing Working
Group has shown clearly that the traditional
metrics of biodiversity used by ecologists for
nearly half a century (MacArthur and
MacArthur 1961; Peet 1974; Magurran 1988)
are not adequate benchmarks for assessment and
management. The metrics are easy to apply, if
appropriate data sets are available, as they were
for the North Sea fish assemblage studied by
the Working Group. However, the metrics do
not capture the processes and dynamics a ‘typi-
cal concerned citizen’ would expect to see fos-
tered under biodiversity management. Natural
aquatic ecosystems are not maximally diverse.
Usually a few species are very common and
many species are quite rare. Therefore inten-
sive fishing is good for biodiversity as tradition-
ally measured, if it can reduce the abundance
of common species without causing extinction
of rare ones. There is an additional complexity
to developing good metrics for assessment. Not
only do humans value different species un-
equally, individual species may be highly val-
ued to some sectors of a population and a pest
to other sectors. Some of these conflicts in val-
ues are addressed by the brains of the future
assessment framework, which encompasses all
the necessary parts of fisheries resource assess-
ment. Money and effort can improve several
other systems. The mathematical tools for more
comprehensive assessments either exist or can
be built with more work, so the musculature
can be made equal to the future tasks. The ex-
isting possibilities to draw from related disci-

plines are far from being fully utilized, so the
sense organs can be made more encompassing
and discriminating. Money and determination
can also generate more relevant data, filling the
guts with a richer, more balanced diet.

That these challenges can be met with
money and determination is not saying they are
small. A huge amount of money is already spent
on resource assessment, and many good and
determined people have worked on problems
for a long time to get fisheries resource assess-
ment to where it is now. The point is that the
discipline is conceptually rich enough to deal
with the skeleton, muscles, sense organs and
guts of future assessment challenges. However,
that will give us a heartless beast with an in-
adequate brain. Does that make fisheries re-
source assessment the next incarnation of Mary
Shelley’s monster of technology, doing damage
without meaning ill and being feared and mis-
understood by the populace?

When Dorothy and her associates needed
things, they went to the Wizard of Oz. At least,
the Wizard needed only to give us the addi-
tional concepts to take fisheries resource assess-
ment succesfully into the future — a simpler
challenge than what Dorothy and her associ-
ates presented. We only need a brain and a heart.
We have the courage to face these challenges
and we are already home, surrounded by the
aquatic ecosystems of the world that only re-
quire our wise stewardship
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ABSTRACT

evelopment aid to countries in Africa, Asia, Latin mented. Research is one of the resources identified to gen-
Dmerica and Oceania after World War Il was erate understanding and solutions. it is clear though that

inspired essentially by perceptions of the vast- the complexity of the problems militates for new types of
ness of resources which provided scope for expansion in high-quality research, particularly interdisciplinary systems
fisheries and, initially to a lesser degree, in aquaculture research. The interfaces between research and society needs
on the one hand, and the transfer of an industrial ap- special attention in order to ensure impact. Institutional and
proach to exploitation from already industrialized coun- policy research ought to be accorded priority as inappropri-
tries on the other. The role of the state was seen as pre- ate institutions and the lack of understanding in these areas
dorminant. Even when small-scale fisheries and aquac- are currently most critical.
ulture were accorded increased attention in the 1980s, The globalization of markets, challenge of food secu-
it was largety by down-scaling, but often with little ap- fity, and the social and economic contribution of fisheries at
preciation of the resource base and the socioeconomic the micro and rhacro scales represent a dynamic frame-
context in which they were embedded. The limitations, work demanding adjustments by all actors and inviting dif-
ifnot outright failure, of this general approach were made ferentiated analysis and action. New ‘governance’ pro-
apparent by a number of negative evaluations of indi- cesses, involving space for civil society, need three basic fac-
vidual projects and/or sector programs of practically all tors in place: creating shared perceptions about the current
donors, the growing scarcity of fishery resources, con- problems and possible solutions; strengthening or creating
cerns for loss of biodiversity, fack of equity and growing mechanisms (o act on the shared vision; and finally having
conflict as demonstrated in research in various parts of room for maneuver for action. There are considerable op-
the world. portunities, however. Limited public finandial resources must

In search of sotutions, donors and other actors in be used judiciously to add greatest vaiue to efforts of al

development are assessing what options are available actors.
and how new approaches can be developed and imple-
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INTRODUCTION

he latest Food and Agriculture Organi-

zation (FAQ) statistics of 1994 nomi-

nal catches shows that a new peak in
aquatic production has been reached in excess
of 100 M mt. Most of the world’s aquatic pro-
duction now originates from developing coun-
tries. The lion’s share of world catches now re-
lies on a smaller number of species groups, par-
ticularly pelagic species strongly susceptible to
environmental variability, than what had been
adecade ago. FAQ has cautioned that long-term
trends of environmental degradation, the over-
fishing of many stocks and the natural uncer-
tainty of the aquatic environment supporting
that production must not be disregarded.

The 1992 Rio Earth Summit and the meet-
ings held before it, such as the Cancun Confer-
ence on Responsible Fishing, and the consulta-
tions and negotiations in its aftermath, have been
driven by the recognition of the crises situation
of nonsustainable exploitation strategies in many
parts of the world. This goes together with the
perceptions of the interaction between differ-
ent production activities, and between the cul-
ture and capture fisheries sector and other so-
cial and economic activities. The globalization
of trade in fishery commodities, its dependence
on safeguarding the natural renewable resources
and the biodiversity of the systems sustaining
them, and the resulting interdependence be-
tween the ‘north’ and the ‘south’ have also fu-
elled the search for new mechanisms and modes
of fisheries cooperation.

The change in the meaning of ‘develop-
ment’ is needed in two ways:

® Tisheries development’ should not be

associated with expansion as there is little
left to expand in terms of underutilized
resources. It should assume a sense of
‘management for sustainable benefits of
sector stakeholders’. Recent research has

laid open the limitations of most pre-
vailing fisheries management schemes.
These schemes have been found lacking
in both ecological and economic criteria
and many of the institutional arrange-
ments sustaining them are now recog-
nized as inappropriate for the task at
hand.

e Tisheries development aid’ associated
with more or less appropriate technol-
ogy and knowhow being transferred
from industrialized to developing cotn-
tries has revealed its limitations as the
sociocultural and economic, not to men-
tion ecological, context tended to be
undervalued. Here again, institutional
arrangements in the widest sense need
revisiting and adjustment in the direc-
tion of proper cooperation.

This paper tries to contextualize some of
the questions that hang in the air after the Rio
Earth Summit and in the post cold-war era. It
discusses an approach and some themes which
will search for answers and reduce the current
levels of conflict. Its principal objective is to
stimulate discussion by posing as a sounding
board for areas of potential joint understand-
ing and action with other players and exploring
the extent of common ground between envi-
ronmentalists and the society which, in an ulti-
mate analysis, must be the ‘owner’ of natural
resources.

HISTORICAL OVERVIEW

After independence in the 1960s, many de-
veloping countries engaged in efforts to emu-
late the approaches of industrialized countries.
In fisheries, the de facw reduction of fishing dur-
ing World War II had acted as an
overdimensioned closed season. It allowed re-
sources to regenerate even in regions of previ-
ous heavy fishing. Combined with technologi-
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cal developments, such as more powerful boats
and the introduction of the power block in putse
seining for shoaling species, this resulted in
massive expansion of world catches. Research
in this period was characterized by exploratory
assessment of fish and what were to be believed
virgin stocks in view of further expansion. While
the euphoria for expansion lasted for the bet-
ter part of the 1970s and 1980s, some scientists
started to point out that rates of increase were
falling and that all was not well as far back as
the mid-1970s (World Bank/UNDP/CEC/FAO
1992).

The cleavage of constituencies meant
though that there was relatively little meeting
ground for aquatic resource scientists, industry
interests, especially as far as small-scale fishers
were concerned, fishery administrations, the
growing community of conservationists, con-
sumer interest groups and the processing and
marketing industry, mostly urban-based, and the
society at large. The disjointed nature of their
perceptions and actions and the lack of institu-
tions where exchange could take place, led to
conflict and waste in economic, social and eco-
logical terms. In the face of growing pressure
on the resources as a combined effect of de-
mography, flawed perceptions of a ‘limitless’
resource, overinvestment, and a few or inexis-
tent conflict mitigation mechanisms at interna-
tional, regional, national and sometimes even
local levels, the situation degenerated into an
open crisis by the end of the 1980s. It took a
few more years before the recognition of
unsustainability had made enough headway to
trigger action.

The fisheries and aquaculture cooperation
tended to be affected by a lag in the develop-
ment of concepts and perceptions in fisheries
and aquaculture at large. But the underlying
pattern for a long time was, and to some extent
still is, technology transfer to boost production
and income of developing countries with little

and usually insufficient regard of the socioeco-
nomic, cultural and often even ecological con-
text of the intended beneficiaries. Social and
institutional aspects, notably the relative size of
informal and formal economies, their interac-
tion, influence of other economic activities on
fisheries and vice-versa, the different gender
roles and how they impact social and economic
petformance, the differentiated roles of the pri-
vate, cooperative and public sectors, and inter-
action between customary and modern positive
law are only recently becoming recognized as
important factors requiring analysis to allow
external assistance to have a positive impact.

Some milestones on the bumpy road to

adjustment include:

o the Cancun Conference on Responsible
Fisheries in May 1992;

o the United Nations (UN) Conference on
Environment and Development, better
known as the Rio Earth Summit, in June
1992;

e the FAO publication decrying the glo-
bal waste in the fishing industry (FAO
1993);

e the entering into force of the Law of
the Sea in the end of 1994;

o the FAO-sponsored Technical Consulta-
tion on Responsible Fishing leading to
the adoption of a voluntary Code of Con-
duct for Responsible Fishing in the end
of 1995,

e the concomitant UN Conference on
Straddling Fish Stocks and Highly Mi-
gratory Fish Stocks resulting in an inter-
national agreement initiated end of 1995,
and which will enter into force upon its
ratification by 30 countries;

o the work currently conducted under the
aegis of the Conference of the Parties to
the Convention on Biological Diversity
and its subsidiary bodies, particularly the
clearinghouse mechanism, and specific
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work which was triggered by the Jakarta
Conference focusing on oceans in No-
vember 1995; and

o the series of fisheries donor consultations

started in 1989 where fishery problems
were discussed to create awareness and
trigger action.

However, it was only in 1993 that the issue
of large-scale overfishing and unsustainable re-
source use pattern was brought to the attention
of a wider public. This was through the initia-
tives of international publications ranging from
Greenpeace, National Geographic, Scientific American o
The Economist. The 1996 World Conservation
Congress and its working groups and panels also
extended the fora for debate and increased un-
derstanding, which are pre-requisites for im-
provement.

PERCEIVED PROBLEMS

The first set of problems pertains to the
sector at large; the second set to how the first
set affects development cooperation and the
problems specific to developing countries.

Problems in the fishery sector can be ad-
dressed from different angles as these pertain
to insufficient understanding of the role of ex-
ploited species in their ecosystem and the func-
tioning and the dynamics of these ecosystems.
The scientific basis to assess the fish growth and
mortality was laid by von Bertalanffy in the late
1940s and many useful analytical tools have been
developed since. But for more than 10 years,
scientists have started to express concern over
the limitations of single stock models. However,
for lack of good alternatives, and in the face of
demand by managers, stock assessment contin-
ued to be used in fisheries science and has now
become more routine monitoring than innova-
tive research.

Since Pauly’s keynote address to the World
Fisheries Congress in Athens in 1992 (Pauly

1992), where he showed that the paradigm
change toward ecosystem management could not
be mastered by biologists, work has accelerated
to develop alternative assessment and manage-
ment methods and approaches. Pauly (1992)
showed that single species curves show a maxi-
mum (in terms of biological yield, yield per re-
cruit, etc.) and therefore ‘make sense’ to the
manager who tries to influence fishers and other
players so that the fishery as a whole operates
at the maximum (maximum biological yield).
Incidentally, analyzing such data with an eco-
nomic perspective will provide maximum eco-
nomic yield, even though the latter is usually
associated with lower than maximum biologi-
cal yield, but the basic flaw of not taking into
account species interaction remains. He also
showed that ecosystem curves do not have
maxima and therefore do not inherently pro-
vide advice on how to direct resource exploita-
tion. Biologists and ecologists, or for that mat-
ter, economists, can then as a profession not
have all the criteria required to determine what
sort of fishery is right or wrong.

Biologists’ and ecologists’ advice is clearly
precious and necessary to contribute to the un-
derstanding of the functioning and the dynam-
ics of aquatic ecosystems so that it be conserved
for future generations. But other criteria, such
as economic, social and institutional, can equally
be used legitimately for determining exploita-
tion strategies, provided the resource or its eco-
system per je are not endangered.

It then follows that every profession has
some insights to contribute to the whole pic-
ture, but that the choices must be those of soci-
ety, not of one partial view or another. But even
a cursory look at many existing resource man-
agement regimes show that real life is much
more complex than the simplistic or technical
setting being presumed. Most regimes mobilize
significant scientific and monitoring capacity to
give advice on how much of one or the other
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species can be extracted and a total allowable
catch is determined every year. Allocation is then
made through various mechanisms, often involv-
ing some form of licence and a variety of sec-
ondary restrictions on means of production such
as mesh size prescriptions, as well as minimum
size, landing ceilings, etc. aimed at counteract-
ing technological progress.

Practice has shown, however, that none of
these can be really effective in protecting the
resource base, as high discount rates are a strong
incentive to exercise fishing pressure beyond
sustainable levels (Christy et al. 1991; McGlade
1994). As FAO pointed out in its global assess-
ment in 1993, the annual operational losses of
the fishery sector reached $15 billion in the
late 1980s and 1990s, largely as a result of sub-
sidy schemes in industrialized countries. Boat
owners from industrialized countries, particu-
larly large-scale ones, operating under such con-
ditions are risk takers. Such overcapacity and
associated exploitation strategies could not be
reigned in with, despite being generally useful,
technical restrictions.

McGlade (1994) explored other forms of
common pool resource management and
pointed oyt that mechanisms based on reciproc-
ity and social cohesion and control have been
successful in pre-capitalistic economies. Under-
standing the social organization regulating ac-
cess to the resource can provide valuable clues
about the resource base itself in ways techno-
cratic systems usually fail to capture. She there-
fore advocated a more systematic and systemic
approach which would involve pulling interdis-
ciplinary research capacity together with par-
ticipatory analysis of social systems underpin-
ning the fishery. Instead of top-down techno-
cratic management, McGlade’s analysis points
to the need of sector governance, where gov-
erning needs in terms of the complexity and
dynamics of the system have to be matched by
governing capabilities of stakeholders as first

suggested by Kooiman (1994) and illustrated
in Fig. 1. In industrialized countries, institu-
tions with technocratic mandates often exist;
however, the fisherfolk’s interests and those of
other stakeholders may not be adequately in-
volved in the process, thus making management
an external process rather than a self-steering
process at least partially.

While the above ideas represent important
conceptual openings, the empirical evidence is
insufficiently analyzed and understood to offer
reliable alternatives to current regimes. This may
explain why systems research, systems ap-
proaches and interdisciplinary work are now
frequently recommended, but still little prac-
tised as compartmentalization persists at many
levels. Institutions serving as meeting ground,
promoting and practising dialogue, are pre-
ciously rare.

These problems are present in developing
countries to some extent, however, their condi-
tions are different in some ways. The countries
in the tropics and subtropics have little scope
for a transfer of single species approaches first
developed in northern temperate waters. Only
a few have developed the research capacity re-
quired to sustain the conventional technical
management regimes. In many cases, it might
be argued that they would not usefully devote
their research resources to approaches with con-
firmed limitations to cope with multispecies fish-
eries regimes and the socioeconomic makeup
in the countries concerned.

In many cases'in Africa, human and insti-
tutional resources were never sufficiently de-
veloped for a technocratic management system
to function efficiently, covering the entire range
from systematic routine data collection and
analysis, research, legislation and regulations,
enforcement, monitoring, control and surveil-
lance. Mechanisms of conflict mitigation and
resource allocation are often ineffective and
inequitable. Recent reviews of governance
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Governance

small-scale fishery

petroleum extraction

industrial fishery

traditional and modern
sets of rules
social cohesion enforcement

problems under such conditions (Nauen 1995;
Nauen et al. 1996) show that problems are of-
ten compounded by poor understanding of the
ecological and socioeconomic dimension of the
sector, the predominantly small-scale nature of
the fisheries with its complexities, and often
weak or inappropriate institutions.

Resource conservation and sustainable lev-
els of exploitation under such conditions pri-
marily require an understanding of the
fisherfolk. More often than not, these, when
working at a small-scale level, combine fishing
with other economic activities. Unlike their in-
dustrial competitors, they adopt risk averse strat-
egies as they have little or no control over ex-
ternal factors and largely operate in the infor-
mal economy. Women are often the backbone
of postharvest activities, lend money to their
husband fishers for implements and play a sig-
nificant role in the overall fishing economy and
social organization. Western style household

Fig. 1. Governing needs
and governing capabilitles
according to the gover-
nance concept developed
by Kooiman (1994) as
illustrated for a coastal
zone situation with
potentially conflicting
interests. Social cohesion
and the adequacy of the
ruie set will determine the
effectiveness of rule
enforcement (illustration
courtesy of P. Bottoni)
{Nauen 1995).

concepts cannot be assumed 4 priori to offer re-
liable frameworks for economic and other analy-
ses. Gender differentiated roles in productive
and reproductive activities need to be under-
stood as they affect exploitation strategies.
Conflict between customary law which is
still strong in many places and modern law is



36 CORNELIA I NAUEN

common and often a major obstacle to resource
conservation, if not initially a major source of
resource degradation as documented in numer-
ous cases. Internal and external factors, such as
demography, weak professional organization of
fisherfolk, influx of excess labor from agricul-
ture, currency fluctuations, tariff and nontariff
barriers to trade, and underdeveloped road and
communication infrastructure constitute major
constraints to sustainable development which
would integrate conservation concerns.

Given the circumstances, small-scale
fisherfolk often have an amazing economic per-
formance. At the same time, the lack of infra-
structure, services and integration into the over-
all economy, creates largely sub-optimal use of
human and natural resources. The demographic
growth, demand on land and water resources
for a variety of purposes, and urbanization pro-
cesses, especially in the coastal zone, have cre-
ated pressures on both land-based and aquatic
resources leading to significantly increased lev-
els of conflict. The vicious cycle between envi-
ronment degradation, poor economic perfor-
mance, social disruption and more pressure on
the resources is all too visible. The globaliza-
tion of markets, while contributing to better per-
formance of some countries or certain economic
sectors, has not, so far, been able to rectify equity
problems and reduce poverty to the extent
promised and has not addressed some of the
deeper social and institutional issues (Demery
and Squire 1996).

DONORS’ SEARCH FOR RESPONSES: HIGHLUIGHTS
OF THE EUROPEAN COMMISSION EXPERIENCE

Fisheries cooperation under these condi-
tions has not escaped from the fallacies of di-
rect technology transfer and other simplistic
approaches which often had little consideration
for the socioeconomic context, the sketchy
knowledge of the resources and the ecosystem

as a whole, the institutional makeup of the sec-
tor and the way it is embedded in society. As
already highlighted in ‘A study of international
fisheries research’ (World Bank/UNDP/CEC/
FAO 1992), performance of projects, which is
the preferred delivery mechanism of many do-
nors, fell short of expectations and in some cases
increased problems rather than solved them.

In the case of the European Commission
(EC), the systematic search for improvement be-
gan with a sector evaluation in the second half
of the 1980s (North Sea Centre Group and
Centre ivoirien de recherches economiques et
sociales 1988), and the active participation in
the process leading to the study of and ‘strategy
of international fisheries research’. It continued
with regular interaction with other European
fisheries cooperation advisers, particularly from
member-states, numerous individual project
evaluations, participation in major international
conferences and negotiations from the United
Nations Conference on Environment and De-
velopment to the latest series of international
fisheries negotiations mentioned above, which
did, and continue to, influence thinking about
the necessary adaptation of cooperation to
changing perceptions and needs.

As a result, experimental work diversifying
cooperation with nongovernmental players and
exploring more participatory working methods
is underway. The major steps in this continuing
learning process have been reflected in pub-
lished reports and working documents
(Spliethoff et al. 1990; Campbell 1993; Anon
19953, b).

The search for better quality and more rel-
evant cooperation has led to a progressive con-
ceptual opening, first toward a more coherent
sector approach, and soon toward a redefini-
tion of sector work within a wider socioeco-
nomic setting. Concern for the environment as
well as for the socioeconomic dimension of
development cooperation, in particular gender
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sensitivity, are now believed to be essential cross-
cutting themes.

The ultimate success in translating such
concerns into sustainable resource utilization
depends to a large extent on the institutional
arrangements and mechanisms, and the equi-
table sharing of benefits between stakeholders.

Unsurprisingly, the thrust of cooperation
is therefore changing toward investment into
human and institutional capital as a prerequi-
site to recovery regimes and the ultimate
achievement of sustainable resource use. Gov-
ernance issues, new government-society inter-
action, and concerns about transparency,
proactiveness, reciprocity and trust influence the
way development cooperation in capture and
culture fisheries are approached. These areas
having been neglected in the past, are now be-
lieved to deserve a special effort to achieve a
new quality of development cooperation.

As a result, these are the priority themes
for the research sponsored under the Africa,
Carribean, Pacific-European Union (ACP-EU)
-Fisheries Research Initiative, an interregional
partnership between ACP countries and the EU,
to underpin development by research. Given
the recognition of interdependence of the fish-
eries sector with other social and economic ac-
tivities, the resulting complexities create demand
for reliable and relevant analysis to permit
proactiveness and forward planning. At the same
time, there is comparatively modest capacity to
deliver on these new ambitions.

It is therefore important to invest in an
enabling environment to build this capacity.
Indeed, one might argue that the interdepen-
dence between industrialized and developing
countries when it comes to environment con-
servation, social and economic development,
and international trade would militate for a shift
from a donor-recipient to partnership. Such a
partnership approach seems well adapted to suit
the medium to long-term interests of ACP and

EU countries alike as it takes account of the
fact that ‘nobody has it all, but everybody has
something’.

The production of information, while ex-
tremely important, is, however, not in itself suf-
ficient to improve its utilization in the planning
and decisionmaking processes. The interface
between research and society at large is there-
fore essential to ensure that feedback mecha-
nisms are established. Such interface will help
sharpen rescarch efforts. Likewise, a greater
effort is required in communicating such infor-
mation to meet the needs of different stake-
holders. Broadening the local base for
decisionmaking is also the most realistic way to
secure the financial and other resources required
to enable research, information generation and
management.

Electronic media, while not a panacea, of-
fer new opportunities to bring together differ-
ent types of stakeholders in the sector and share
information and experience. Much of the ease
and informality of this exchange will influence
attitudes to work and interaction in many ways.
Care must, however, be taken to ensure that
the technology remains a vehicle for such ex-
change and that financially strong partners in
the process secure that the ‘passengers’ and con-
tent have first priority in the use of such ve-
hicles. There would otherwise be a risk in ac-
centuating the current gap between industrial-
ized and developing countries rather than con-
tributing to bridging it.

OUTLOOK

The geopolitical changes, globalization, and
environmental and fisheries crises are having
profound impacts on the perceptions of fisher-
ies development cooperation. The limits of pub-
lic resources have brought home the need for
rethinking roles and relationships between ac-
tors in the sector and in society at large.
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The public sector must concentrate its ef-
forts and resources on supporting mechanisms
and investment which cannot be shouldered by
other actors. Its foremost responsibility is to
sustain the aquatic resource base for future gen-
erations and to ensure equitable appropriation
of benefits. To do this, the public sector must
help develop new relationships with other stake-
holders. It must also develop or help develop
mechanisms allowing other stakeholders to share
in this responsibility in a structured way, thus
reducing conflict.

The private sector plays an increasing role
but it needs a regulatory framework so it can
develop from the current threat it poses to re-
source sustainability, to being supporters of
conservation, in order to defend its long-term
interests. '

Fisherfolk in particular are likely to undergo
major changes in their perceptions of their pro-
fession and their role in society. Will they add
to their production function a new role as the
guardians of the aquatic environment, something
they empirically know better than most? How-
ever, they will only live up to such a new role,
if alternative economic options are developed,
underpinned by revaluing the resource and their
environment.

In the dynamic change we all go through,
some vision is needed for the future. The first
factor is consensus building and the creation of
shared perceptions about where the sector wants
to go from where it is now. Given its interde-
pendence with other sectors mentioned above,
this may require broader societal dialogue be-
yond the sector ‘specialists’. The second factor
is to create or adapt mechanisms on how to
translate this vision into action. Institutional
arrangements vary greatly from one country or
region to another and comparative work and
collaboration are prime sources of developing
such ‘implementation’ mechanisms. The third
factor is to create room for maneuver to ensure

that the action has impact. The current crisis
affecting the fisheries sector and conventional
development aid, demands difficult adjustment
from those directly involved. As in any crisis,
however, it also offers many new opportunities
and the will to explore alternative options. The
whole process can be called sector governance
and is likely to be the underlying theme for
much of sector work at large and development
cooperation in particular.

It would be encouraging to see some con-
certed action agreed upon and set up around
the theme of capture and culture fisheries gov-
ernance, to build up the knowledge base neces-
sary for success. FAO has recently suggested a
number of pilot studies and field activities to
make progress towards sustainable management.
The Worldwide Fund for Nature and Unilever
have sounded the case of the establishment of a
Marine Stewardship Council modelled on the
tropical timber experience.

Governance processes, the socioeconomic
dimension of fisheries and the ecology and dy-
namics of aquatic resource systems are still
poortly understood. An iterative approach main-

‘taining flexibility through a learning-by-doing

attitude is likely to be the best way to minimize
risks associated with change. But the current
unsustainable practices and the potential rewards
militate to take action without further delay. The
moves by several actors, public, associative and
private, in the direction of addressing gover-
nance problems are already producing the con-
tours of new options compared to earlier dead-
lock.

In the spirit of the partnership that EU
member-states and the EC seek to develop with
ACP countries and institutions and well beyond,
we would be interested in synergies, and if pos-
sible, joint action with others to search for so-
lutions to the problems in the fishery sector
and the aquatic environment. The starting point
is to ask questions and try to understand. This
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goes hand in hand with the identification of
the major problems. This is less trivial than it
sounds, as agreeing on some common ground
may mean having the key to a more sustainable
future.
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ABSTRACT

he small island groups considered include those of
I the independent, developing countries in Micronesia,
Polynesia and parts of Melanesia in the Pacific Ocean;
those in the Seychelles, Mauritius and Chagos archipelagos
in the Indian Ocean, and much of the Caribbean region.
The probiems that are unique to small islands are often prob-
lems of scale. Small island developing nations are usually
too small to be able to develop the requisite specialized hu-
man resources and institutions within the time-scales de-
manded by development projects and externally funded co-
operation initiatives and may be too small to ever sustain
the full range of necessary specializations within their bor-
ders. There are few economies of scale possible.

Small islands, by defini