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Abstract

Coastal fisheries are an important. component of the fisheries sector and rural economy of tropical
developing countries in Asia - generating food, employment and foreign exchange. In 1994, marine
landings of these countries were about 13.3 million t (roughly 16% of world marine landings), most origina­
ting from coastal areas. The coastal fishery resources consist dominantly of species with relatively high
growth, natural mortality and turnover rates; and exhibit maximum .abundance in shallow depths (less than
50 m). Fishers use a multiplicity of gears, with heavy concentration in nearshore areas where abundance,
catch rates and shrimp availability are highest. The management of these coastal fisheries attempts to
promote three main objectives: (1) productivity/efficiency, (2) distributional equity and (3) environmental
integrity. Efficient institutional/administrative arrangements are sought to attain these objectives and to
maintain a balance among them.

Coastal fisheries operate in a spectrum ranging from light fishing, essentially single sector (i.e., fishe­
ries) situations to intense fishing and multisector use of the coastal area (and its adjacent terrestrial and
marine zones). Issues ilnpacting coastal fisheries multiply through this range, requiring increasingly com" .
prehensive and integrated analytic frames and scope of action to sustain fisheries benefits. The key issues
impacting coastal fisheries in the region include: (1) overfishing, (2) inappropriate exploitation patterns, (3)
post harvest losses, (4) conflicts between large and small-scale fisheries, (5) habitat degradation, (6) ina­
dequacy of management information and research and (7) institutional weaknesses and constraints.
Appropriate management strategies and actions on a broad front are necessary, and success is largely
premised on institutional capabilities and resources mobilization. Moreover, the ultimate mitigation of these
factors rests on effectively addressing poverty and promoting overall economic development.

Introduction

Coastal fisheries are important components ofthe
fisheries sector and rural economy oftropical develo­
ping countries in Asia. These fisheries provide food
and employment to a significant portion ofthe popu­
lation, as well as valuable foreign exchange to the
economy (Hotta 1996). In 1994, marine landings of
these developing countries were about 13.3 million t
(i.e., 16% of world marine landings and 12% of
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world fisheries production). Roughly 8 million fishers
were involved inmarine fisheries and aggregate fishery
exports were about $9 billion per year. Most of the
marine landings originated from fishing operations
in coastal shelves (between the shoreline and 200 m
depth) especially on their shallower parts (from 0 to
50 m). However, these fisheries are adversely affected
by a number ofproblems and constraints, with serious
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consequences for the income offishers, the supplyoffish
to consumers and poverty in rural communities.

This paper attempts to provide an overview ofthe
main issues confronting coastal fisheries in tropical
developing Asian countries as well as the correspon­
ding management directions to help resolve or miti­
gate them. Numerous works provide detailed reviews
ofthe overall situation through time and represent a
substantive background and source ofmaterials for
this synopsis. Among others, the work of Aoyama
(1973), Shindo (1973), Marr (1976, 1981) and Pauly
(1979) and the contributions in Tiews (1973), Pauly
and Murphy (1982), and Pauly and Martosubroto
(1996) elaborate the situation in the 1970s. For the
1980s, reviews include Soysa et al. (1982),
Sivasubramaniam (1985), IPFC (1987 a-and b), APO
(1988), Pauly and Chua (1988), and Pauly (1989). More
recently, FAO (1992, 1995a and b), Yanagawa and
Wongsanga (1993) and Hotta (1996) provide detailed
situational updates.

We have avoided the detailed conventional review
approach for this synopsis. The works cited above
and the country specific contributions to this volume
provide sufficiently detailed treatments. We have con­
centrated instead on drawing from the available li­
terature the commonalities in the main issues and
opportunities occurring across the countries and logi­
cally structuring them into generic categories. Many
ofthe problems have been building up for some time
and now lead to inescapable conclusions. In many
respects the substance of the required solutions re­
mains the same, though the debate over implementa­
tion strategies to effectively resolve the problems con­
tinues vigorously.

We first provide, by way ofbackground, some ba­
sic features ofcoastal fisheries in tropical developing
countries in Asia. A synopsis of the main fisheries
management objectives pursued in these countries is
then presented in generic categories based on the
multiplicity ofdetailed objectives sought by manage­
ment. Consideration ofthe objectives is a logical ne­
cessity for evaluating the existing situation versus
the desired state. The main management issues are
presented, using selected site-specific assessments for
illustration. The key management interventions cur­
rently being emphasized to address these issues are
then briefly discussed. Lastly, the structure of the
objectives, issues and interventions is summarized and
trends affecting the feasibility ofmanagement suc­
cess are briefly discussed.

Sectoral Background

The scope ofthis study includes fisheries in coastal
areas, from the shoreline to 200 m depth, situated
within the area bounded by 60 0 E -longitude in the
west, 135°E longitude in the east, 100 S latitude in
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the south, and 200 N latitude or the coast ofmainland
Asia in the north (Fig. 1). This geographical delinea­
tion includes the fisheries of 13 developing coastal
states (excluding Singapore given its level ofeconomic
development and limited shelfarea). Table 1 provides
selected statistics pertaining to these countries, 5 in
SouthAsia and 8 in SoutheastAsia. They had a com­
bined population of about 1.7 billion in 1996, the
highest being in India and the lowest in the Maldives
and Brunei Darussalam. Gross national product
(GNP) per capita varied between US$215 per annum
(Cambodia) and US$20 400 (Brunei Darussalam). It
is generally low, with only 3 countries having a per
capita GNP above $2 000 (Brunei Darussalam, Ma­
laysia and Tl;J.ailand). High population growth, low
incomes and underdevelopment characterize many of
these countries, though accelerated economic growth
is improving these conditions, particularly in South­
eastAsia (ADB 1996).

The marinejurisdictorial area ofthe countries co­
veredhere is extensive, spanning an aggregate ofabout
13 million km2• This is roughly 1.5 times the extent
oftheir combined land area, totaling 8.5 million km2•

The extent ofthe declared exclusive economic zones
(EEZ) is highest for Indonesia, India and the Philip­
pines and is lowest for Brunei Darussalam, Cambo­
dia and Bangladesh (WRI 1995). Despite the large
marine area, however, only 35% (4.6 million km2 ) of
the aggregate EEZ consists ofshallow, productive con­
tinental shelves. The most extensive shelves are found
off Indonesia, India, Malaysia and Vietnam. The
highest shelf to EEZ ratios are found in Malaysia,
Bangladesh and Indonesia where over 50% ofthe EEZ
consists ofshelves. Longhurst and Pauly (1987) pro­
vide a review of the biophysical characteristics and
ecology ofthe tropical waters discussed here and point
to the significance ofcoastal shelves to fisheries pro­
ductivity. Moreover, mangroves, coral reefs and
seagrasses line the coastal fringes ofthese shelves and
enhance their productivity particularly in Southeast
Asia where the peak in biodiversity ofthese habitats
occur (McManus 1988; Fortes 1988, 1995). These
coastal habitats are coming under increased stress
from various human activities due to expanding popu­
lations and economies (Gomez et aL 1990; Sen Gupta
et al. 1990; Chou 1994; Holmgren 1994; and Wilkinson
et al. 1994).

Table 2 summarizes selected fisheries statistics of
these countries for 1994. Annual fisheries production
range from 6 000 t (Brunei Darussalam) to
4 540 000 t (India), with over half of the countries
producing over 1 million t each. Overall fisheries pro­
duction, including inland fishery and aquaculture, was
about 20 million t, or a little over 18% ofglobal fishe­
ries production. Exports offish and fishery products
was about $8.8 billion, representing a significant source
offoreign exchange for these economies. Over $1 billion
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Fig. 1. Map illustrating geographical scope of this study and the location of the developing countries covered.

Table 1. Selected statistics for tropical developing countries in Asia. (Sources: ADB 1995, 1996; WRI 1995).

Country Population Per Capita GNP Land Area Exclusive Economic Continental Shelf (0-200 m depth)
(x 106

; 1996) (US$; 1995) (x 103 km2) Zone (EEZ) Area (x103 km2) As % of EEZ
(x 103 km2)

Bangladesh 124.0 283 144.0 76.8 55 72
Brunei Darussalam 0.3 20400 5.8 38.6 9 22
Cambodia 10.2 215 181.0 55.6 15 27
India 943.7 335 3287.6 2014.9 452 22
Indonesia 197.6 940 1904.6 5408.6 2777 51
Malaysia 20.6 3930 329.8 475.6 374 79
Maldives 0.3 900 0.3 959.1
Myanmar 47,7 890 676.6 509.5 230 45
Pakistan 133.2 465 796.1 318.5 59 18
Philippines 69.3 1 130 300.0 1786.0 178 10
Sri Lanka 18.2 660 65.6 517.4 27 5
Thailand 61.4 2680 513.1 257.6 86 33
Vietnam 76.3 250 331.7 722.1 328 45
Total 1702.8 8536.2 13140.3 4588 35

in fishery exports was registered by three countries,
Thailand, Indonesia and India. Hotta (1996) estimates
employment in fisheries (inland and marine fisher­
ies, as well as aquaculture) to be about 11 million.
Fish has traditionally been an important part ofthe
diet of the population, particularly in Southeast Asia.
Per capita fish consumption is highest in the Maldives,

followed by the Philippines, Malaysia, Thailand and
Brunei Darussalam, with annual consumption exceed­
ing 25 kg. The lowest per capita consumption is in
the three South Asian countries, namely: Pakistan,
India and Bangladesh. These statistics indicate fish­
eries to be an important source of food, employment
and foreign exchange.
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Table 2. Selected 1994 fisheries statistics for tropical developing countries in Asia. (Sources: FAO 1994; Hotta 1996).

Country Total fisheries Marine fisheries Fishery exports Per capita fish Number of fishers
production production (US$ x 106 year') consumption (x 103)

(x 103 t year1) (x 103 t year') (kg.year')

Bangladesh 1091 251 240 8.2 55
Brunei Darussalam 6 6 21.9 2
Cambodia 103 30 14 12.0 75
India 4540 2420 1 125 4.0 3837
Indonesia 4060 2970 1583 15.5 1523
Malaysia 1 173 1053 325 29.5 100
Maldives 104 104 37 126.0 22
Myanmar 824 599 103 15.5 696
Pakistan 552 418 153 2.2 308
Philippines 2657 1666 533 36.1 733
Sri Lanka 224 211 32 16.3 98
Thailand 3432 2798 4190 25.3 61
Vietnam 1 155 817 452 13.4 266
Total 19921 13343 8787 8.7 7777

Table 2 also summarizes marine fisheries catches.
Aggregate marine fisheries catches were about 13.3
million t (representing roughly 16% ofworld marine
landings), which constitutes 67% ofthe total fishe­
ries production for these countries. Hence, marine
fisheries contributes the bulk offisheries production.
Marine fisheries production varied between 6 000 t
(Brunei Darussalam) and about 3 million t (Indone­
sia). Five countries, Indonesia, Thailand, India, the
Philippines and Malaysia, registered marine fishe­
ries landings exceeding 1 million t, which is indica­
tive ofextensive coastal fisheries. It is estimated that
about 7.8 million fishers are working in marine
fisheries in the 13 countries covered here. The num­
ber offull-time and part-time fishers varies between
1600 in Brunei Darussalam and about 3.8 million in
India, and millions more are involved part time, in­
cluding women and children (Pauly 1997). The bulk
ofmarine fisheries yields and employment originates
from fishing operations in shallow, coastal shelves,
indicating that coastal fisheries account for a substan­
tial part ofthe food and employment generated by the
fishing sector and contributes significantly to foreign
exchange earnings via export of shrimps, small
pelagics and demersals.

The coastal fishery resources consist ofhighly di­
verse, multispecies complexes ( Pauly 1979, Longhurst
and Pauly 1987). These are dominantly species with
relatively high growth, natural mortality and turn­
over rates (Raja 1980; Ingles and Pauly 1984;
Sivasubramaniam 1985; Chullasorn and
Martosubroto 1986; Dwiponggo et al. 1986; and data
in FishBase, Froese and Pauly 1996). A common fea­
ture ofthese resources is that they frequently exhibit
maximum abundance in nearshore, shallow areas.
Fig. 2 illustrates the depth distribution of resource
abundance offBrunei Darussalam. Note that catch

rates observed through time consistently show peak
abundance in waters less than 50 m. Such a distribu­
tion ofresource abundance is widespread across the
South and Southeast Asian area. This is very diffe­
rent from the situation prevailing in the NorthAtlan­
tic (which provided the early models for fisheries de­
velopment and industrialization in South and South­
east Asia), where commerciallyviable fish abundance
occurs down to depths ofone kilometer and more.

Another feature ofthese coastal fishery resoUrces
is that many ofthe species exhibit increasing size with
depth. Fig. 3 illustrates the size range of fishes in
shallow (less than 15 m depth) versus deeper waters
offBrunei Darussalam (Silvestre andMatdanan 1992).
This highlights the significance ofnearshore areas as
nursery grounds and the serious implications ofcon­
centrated small and large-scale fishing in these areas.
The abundance of very valuable shrimps only in
nearshore waters and the favorable concentration of
finfishes in areas less than 50 m depth has encou­
raged the concentration offishing effort and incursion
oftrawlers in shallow grounds. .

The abundance and diversity ofcoastal fishery re­
sources has supported vibrant, small-scale fisheries
for centuries in these countries (Butcher 1996). The
period between the two world wars saw various
attempts to 'modernize' these fisheries. These efforts
were generally unsuccessful for a variety oftechnical
and social reasons, not least ofwhich includes the lack
ofdynamism oflate colonial societies (Butcher 1994).
The period immediately following the Second World
War was different. Starting in the Philippines, a wave
oftechnology and investments occurred which rapidly
developed the demersal and, later, the pelagic fishe­
ries in Southeast Asia (Pauly and Chua 1989). Mecha­
nization ofcoastal fisheries also occurred in SouthAsia,
although it appears to have been more diffuse.
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Fig. 2. Fish abundance off Brunei
Darussalam (based on trawl
surveys conducted around 1970,
1980 and 1990) typical of
variation in resource abundance
with depth observed in South and
Southeast Asia. (Source:
Silvestre and Matdanan 1992).

Species
Leiognathus splendens
L. bindus
Upeneus sulphureus
Johnius coitor
Saurida tumbil
Pomadasys argyreus
Arius thalassinus
Carangoides malabaricus
L. elongatus
Pennahia macrophthalmus
L. equulus
Pomadasys maculatus
Trichiurus lepturus
Gazza minuta
Therapon teraps
Lactarius lactarius
Seculor ruconius
Gerresspp.
Lutjanus spp.
Epinephelus spp.
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Fig. 3. Size range of fishes caught
in areas less than (dashed line)
and more than (solid line) 15 m
depth off Brunei Darussalam
illustrating trend of increasing
fish sizes with depth observed in
South and Southeast Asia.
(Source: Silvestre and Matdanan
1992),

A multiplicityof gears are currently used to ex­
ploit the multispecies resources. These vary from rela­
tively simple, inexpensive gears, like handlines and
gillnets, using no water craft or dug-outs, to large
trawls and purse seines using boats with powerful in­
board engines. Sequential (and overlapping) deploy­
ment ofthese gears and small-Ilarge-scale duality of
coastal fisheries are common features. Fig. 4 illus­
trates these feattu'es in the case ofBrunei Darussalam.
The mix of gears used are concentrated in shallow
grounds where abundance, catch rates and shrimp
availability is highest. Many ofthe species are fished
sequentially by different gears as they grow and move
to deeper, offshore areas. Varied technological and
biological interactions characterize the coastal fishe-

ries exploitation regimes, making assessment and
management rather difficult (FAO 1978; Pauly 1979;
and Pauly and Murphy 1982).

The situation in Brunei Darussalam is unique in
that the levels of exploitation are so low that major
management problems have not occurred so far
(Silvestre and Matdanan 1992). In. the other coun­
tries, however, a heavy concentration of small and
large-scale gears in many shallow coastal waters has
led to overfishing, gear conflicts and dissipation ofeco­
nomic rent. Recent assessments have noted the in­
creasing trend ofoverfishing ofcoastal fish stocks and
habitat degradation (FAO 1995a; APFIC 1996). This
has serious implications for fish supply as well as other
benefits derived from coastal fisheries. In these
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Fig. 4. Fishing area by gear type off Brunei Darussalam typical of those observed in other coastal areas in South and Southeast
Asia. (Source: Khoo et al. 1987).

countries, food fish consumption is projected to grow
from an aggregate of 14.2 million, tin 1992 to 20 mil­
lion t by 2010 (Hotta 1996).

Overview of Main Fisheries
Management Objectives

Fisheries management may be viewed as a dy­
namic resource allocation process where the ecologi­
cal, economic and institutional resources of a fishe­
ries exploitation system are distributed with value to
society (in the broad sense) as the overall goal. Some
recent works covering the status offisheries manage­
ment science and related concepts are Anderson
(1987), Caddy and Mahon (1995), Olver et al. (1995),
Stephenson and Lane (1995), Williams (1996) and
Caddy (in press). The fisheries management process
includes the resolution of normative and empirical
debates to determine the direction ofresource alloca­
tion decisions. What constitutes value to society is
ultimately determined in the political field, and highly
influenced by existing needs (or perceptions ofsuch
needs), available knowledge and information (or ac­
cess to them), and religious and cultural values or
norms in society.

The coastal fisheries discussed here are set in a
variety ofnatural and human conditions. There is,
therefore, a wide diversity of specific objectives being ,
pursued in their management. These objectives may
be gleaned from national legislations, development
plans and fisheries project documents. Some objec­
tives are implicitly rather than explicitly stated, and
many have been noted to be.conflicting or incompa­
tible when pursued simultaneously (Lawson 1978;
Lilburn 1987). From the available literature we will
summarize these diverse objectives into generic ca­
tegories ofobjectives and management directions.

Fig. 5 gives a schematic representation ofthe con­
ventional 'fishing system' framework in fisheries ma­
nagement. The arrows indicate the interactions
between and among components offishery resources
and the fisheries relying on these. The framework
emphasizes the essential dependence offisheries on
available resources for continued viability and a sus­
tained flow ofgoods and benefits. It is a widely recog­
nized principle ofmanagement in these countries that
fisheries management systems must set up fishing
regimes that appropriately match the productive ca­
pacity ofthe resource base.

Another feature ofcoastal fisheries management
is the widening scope of'fisheries management' itself.
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Fig. 5. Schematic representation of the conventional
'fishing system' framework in fisheries management.

Given the increasing multiplicity ofissues impacting
manycoastal fisheries, fisheries management concerns
(and objectives) have taken on a wider framework and
scope of action in many areas. Fig. 6 illustrates an
example of the scope ofmultidisciplinary work con­
ducted in San Miguel Bay, Philippines (Silvestre 1996).

This encompasses: (1) fishery resources and the habi­
tats (e.g., coral reefs, mangroves) and habitat cha­
racteristics (e.g., water quality) which sustains them;
(2) other activities (e.g., forestry) which impact
fisheries, the fishery resources and the natural envi­
ronment;and (3) the soCioeconomic development and
policy framework within which fisheries and other
economic activities operate. Similar to the situation in
San Miguel Bay, coastal fisheries management in the
South and Southeast Asian region increasingly en­
tails the implementation ofa wide range ofmeasures
within the confines ofthe traditional fisheries sector,
as well as interventions requiring coordination with
other sectoral agencies (e.g., forestry, agriculture) at
various levels ofthe institutional hierarchy.

Within this frame of reference, Fig. 7 gives the
typical hierarchy ofobjectives sought in the manage­
ment ofcoastal fisheries in these countries. Consis­
tent with sustainable coastal fisheries development
as the overall goal, management entities attempt to:
(1) optimize productivity/efficiency ofthe fisheries ex­
ploitation regime; (2) ensure that the benefits ofpro­
duction or improved productivity are distributed
equitably; and (3) ensure that the productivity gene­
rated results in minimum damage to the resource
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Fig. 6. Schematic representation of an, expanded framework for fisheries management. Interrelations among the fisheries
,resources, the fisheries exploiting them, and other components of the human and natural dimensions are illustrated by
arrows. (Source: Silvestre 1996).
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'First level' 'Second level' Illustrative
objective objectives 'thirdlevel' objectives

•high fish production/revenueI I..... Productivity! •high catch/effort
I 7'" efficiency I •high foreign exchange earnings

I I •supply stability
•high returns on investments

I ISustainable •equal access to production factors
coastal I .... Distributional I • reasonable artisanal catches

fisheries
I r equity I • reasonable fish prices

development • reasonable artisanal incomes
I I •high employment level

I I
• reasonable water qualityI ....... Environmental I

~ integrity • reduced impact on critical habitats
I I •reduced stress on biodiversity

I I
•use of nondestructive gears Fig. 7. General goal and objectives

in fisheries management.

base and the supporting natural environment. Envi­
ronmental integrity also encompasses the
intergenerational equity concerns embodied in the
sustainable development concept ofthe Brundtland
Commission report (WCED 1987). These three objec­
tives are not always mutually compatible and the op­
timal balance among the three is highly dependent on
situational realities and have been noted to vary tem­
porally and spatially within individual countries.
Apart from the three generic ('ends') objectives above,
appropriate management systems/regimes are sought
to effectively attain a balance among these objectives.
Hence, institutionaJ effectiveness is a fourth generic
category of ('means') objective sought in coastal
fisheries management in South and Southeast Asia.

Fig. 7 also gives typical 'third-level' objectives com­
monlyencountered. These are translated into a num­
ber ofpolicy instruments and management measures

. taking the form ofregulatory instruments, market­
based incentives, institutional measures, research
agendas and/or government support investments. For
example, the licensing scheme in many countries has
productivity as the main rationale. The Indonesian
trawl ban (Sardjono 1980) and the 15-km exclusive
municipal fishing zones in the Philippines had equity
as their primary consideration. The ban on the use of
poisons and explosives in fishing in many countries
has environmental integrity as the main drivingforce.

The Challenges: Overview of Key
Management Issues

Coastal fisheries in the tropical developing coun­
tries ofSouth and Southeast Asia operate in a spec­
trum ranging from light fishing, essentially single
sector (i.e., fisheries) situations, to intense fishing and
multisector use ofthe coastal area (and its adjacent

terrestrial and marine zones). The number ofnega­
tive factors impacting coastal fisheries multiply
through this range, requiring increasingly comprehen­
sive approaches and wider scope of action to sustain
fisheries benefits. Many coastal fisheries are in (or
moving into) the more industrialized, intensive stages
ofthe fishing and coastal use spectrum, necessitating
improved management efforts. We brieflyoutline below
the main issues which require increased management
attention.

Excessive Fishing Effort

High levels offishing effort on coastal fish stocks,
particularly in nearshore traditional fishing grounds,
is a common management concern (Yanagawa and
Wongsanga 1993; FAO 1995a and b; APFIC 1996;
Hotta 1996). Highfish demand (due to increasing popu­
lation and incomes), burgeoning fishing populations
combinedwith a lack oflivelihood opportunities in rural
areas, advances in fishing technology and accelerated
industrial fisheries development has led to excessive
fishing pressure and overfishingin many coastal areas.
This has resulted in a leveling-off (if not declinenn
landings; reduced catch rates, incomes and resoUrce
rents, and; intense competition and conflict among
fishers. Fig. 8 illustrates the gravity of the issue of
excessive fishing effort evident in some areas. In the
case ofthe demersal and small pelagic fisheries in the
Philippines (which are concentrated in very shallow
waters), by the mid-1980s the level ofeffort exceeded
whatwas required to harvest maximum economic yield
by 150%-300% and maximum sustainable yield by
30%-130%. This implies dissipation ofresource rents
of about $450 million annually for the demersal and
small pelagic fisheries combined. The developing coun­
tries of South and Southeast Asia can ill afford the.,
economic losses resulting from overfishing. Although
there are coastal areas which remain lightly fished
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0.6 ment are well documented in the litera­
ture (Hamley 1975; Pope et al. 1975;
Sainsbury 1984; Silvestre et al. 1991).
The theory offishing illustrates the uti­
lity ofinfluencing selectivity to maximize
fish yields and related benefits (Beverton
and Holt 1957; Ricker 1975; Gulland
1983). Armstrong et aI. (1990) provides
an update on the importance ofselecti­
vity to the conservation offish stocks.

The concentration offishing effort in
shallow, coastal shelves is a problem
across many areas in South and South­
eastAsia. The use ofexplosives and poi­
sons in fishing is also rampant in cer­
tain places. The use offine-meshed nets
by artisanal fishers in nearshore areas
to catch fish (as well as milkfish and
shrimp seeds for aquaculture) is a
serious concern. The use of small­
meshed nets by trawlers is leading to
substantial losses. Fig. 9 illustrates the
results ofmultispecies yield and value
per recruit assessment of the trawl
fishery operating in the Lingayen Gulf,
Philippines. Note that the use ofsmall­
meshed (i.e., 2 cm) trawl codends is lea­
ding to losses of up to 20% and 35% of
potential yield and value, respectively.
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Fig. 8. Surplus production models of the Philippine small pelagic and demersal
fisheries. (Sources: Silvestre and Pauly 1986; Dalzell et al. 1987).

(e.g., sparsely populated eastern Indonesia, parts of
East Malaysia), the general consensus is that few
coastal fish stocks can accommodate an expansionin
fishing effort, and that many coastal fisheries in
nearshore areas (particularly in the GulfofThailand,
the Philippines, Bay of Bengal and western Indone­
sia) require significant reductions in fishing effort
(Pauly and Chua 1988; FAO 1995a; APFIC 1996; Hotta
1996).

Inappropriate Exploitation Patterns

Inappropriate patterns ofexploitation have ledto
suboptimal benefits from the exploitation ofcoastal
fishery resources. This stems from the species and
size selectivity ofthe mix of fishing gears used, i.e.,
their technological characteristics and spatio-temporal
deployment in coastal fishing grounds. The selecti­
vity of fishing gears and techniques for their assess-

The magnitude ofpost harvest losses
is another major concern. Alverson et
al. (1994) estimates the extent ofdiscards

for the fishing areas discussed here to be over 5 mil­
lion t. This is broken down as follows: western cen­
tral Pacific - 2.8 million t; eastern Indian Ocean - 0.8
million t; and western Indian Ocean - 1.5 million t.
This level of discards is high at roughly 40% of ma­
rine landings ofthe 13 developing countries covered
here. There are doubts about the accuracy of these
estimates, based as they are on limited observations
with small spatio-temporal coverage, and better fi­
gures will become available in the coming years. How­
ever, we believe the level to be significant (see for
example Khan and Alamgir, this vol.) for countries
with substantial trawl fleets and a limited market
for low-value marine fishes. Apart from discards, the
extent ofphysical losses due to spoilage oflandings
should be limited given the possibility ofconversion
to fish sauce and related p:roducts (Pauly 1996a).
VaIue loss ofharvests due to reduced quality is a com­
mon concern.



Large and Small-scale Fisheries Conflicts

The question ofwho should have access and, thus,
benefit directly from the use of coastal fishery re­
sources is a primary consideration in the manage­
ment offisheries. Increased competition and conflict
between the small and large-scale fishing sectors is
characteristic of many coastal fisheries (Thomson
1988). Table 3 illustrates the uneven competition
between the small-scale (i.e., municipal) and large­
scale (i.e., trawl) fisheries in San Miguel Bay, Philip­
pines. The trawlers, consisting of 89 units and be­
longing to only 40 households, obtain 85% of pure
profit, 42% ofcatch value and 31% ofthe total catch
in the San Miguel Bay fishery. The rest goes to 2 300
small-scale fishing units owned by 3 500 households
and employing about 5 100 fishers. Social equity and
relative factor endowments (i.e., abundant labor and
limited capital) in these countries often require the
resolution ofthese conflicts in favor ofthe small-scale
sector, as occurred in Indonesia, the Philippines, Ma­
laysia and Bangladesh. Competition and conflict per­
sists due to the econOIp.ic and political power ofthe
industrial sector and requiTes increased management
and enforcement efforts.
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Trawling in coastal areas damages patch reefs as well
as seagrass and soft-bottom communities (Longhurst
and Pauly 1987).

Localized pollution, particularly in semi-enclosed
coastal waters, is increasing in frequency due to pol­
lutants from domestic, industrial, agricultural and
mining sources (Gomez et al. 1990; Sen Gupta et al.
1990; Holmgren 1994; APFIC 1996; Hotta 1996). De­
forestation is leading to increased flooding and alte­
ration ofhydrological regimes in coastal areas. The
degradation ofcoastal habitats (e.g., coral reefs, man­
groves, and seagrass/algal beds) is apparent in many
areas due to the combined effects ofsiltation, pollu­
tion, alteration ofhydrological regimes, habitat con­
version and extractive activities like coral/sand mi­
ning and mangrove forestry (Fortes 1988; Chou 1994;
Holmgren 1994; Wilkinson etal. 1994; Koe and Aziz
1995). Moreover, the threat of potential oil spills is
increasing given increased oil tanker traffic and ma­
rine transport in the area. All these impacts have
repercussions on coastal biodiversity and on the pro­
ductivity ofcoastal fishery resources. For instance,
the biomass decline associated with high effort in the
surplus production models given in Fig. 8 may be
aggravated by the degradation ofcoastal habitats in
the Philippines (Barut et al., this vol).

Table 3. Summary of data on the duality of the fisheries in San Miguel Bay,
Philippines. (Source: Smith et al. 1983).

Parameter
Number of fishing units
Total horsepower
Number of owners
Number of households
Crew income/month ('1'")"
Number of fishers
% of total catch
% of total catch value
% of total rent

Medium + small trawlers
89

13200
40
40

339-810
500

31
42
85

Small-scale fishery
2300
5600
2030
3500

164-342
5100

69
58
15

"P"= Philippine peso; then US$1=~10

Habitat Degradation

Coastal fish stocks and the coastal environment
which sustains them are coming under increased
stress from fishing and other economic activities. On
an onshore-offshore axis, Table 4 summarizes ongoing
economic activities in coastal and adjacent terrestrial
and marine zones. The table also provides a sum­
mary of the main impacts of these activities on the
coastal environment. The use ofexplosives and poi­
sons in fishing occurs in many coastal fishing grounds,
leading to degradation of coral reefs (Gomez 1988;
Pauly and Chua 1988; ,Silvestre 1990; Chou 1994).

Inadequacy ofInformation and Research

The inadequacy of information and research in­
puts into the complex decision-making process that
constitutes coastal fisheries management is a com­
monly raised issue. The appropriateness ofthe scope,
elements, timeliness and accuracy ofthe available sta­
tistical information has often been questioned. Many
countries require improvements in fisheries statis­
tics and databases to make real-time management of
coastal fisheries feasible (see for example FAO/
SEAFDEC/SIFR 1994). Fig. 10 illustrates the patchi­
ness of information for conducting site-specific
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Table 4. Generic coastal transect summarizing main activities and issues relevant to coastal fisheries and integrated coastal zone
management in South and Southeast Asia.

Terrestrial Coastal Marine

Major zones Upland Midland Lowland Interface Nearshore Offshore Deep sea
(>18% (8-8% (0<8% (1 km inland from (30m-200m (>200m depth (beyond
slope) slope) slope) HHWL-30 m depth) depth) -EEZ) EEZ)

Main resource logging Mining Urban Mining (coral/sand) Artisanal Marine Marine
uses/activities Mining Agriculture development Mangrove fisheries transport transport

Agriculture Industries forestry Commercial Industrial Industrial
Agriculture Aquaculture fishing fishing fishing
Tourism Fisheries Marine Offshore

Tourism transport development
Industries Oil drilling
Urban development

Main Siltation Agrochemical Siltation Reduced Reduced Overfishing Oil spills
environmental Flooding loading Domestic biodiversity biodiversity Oil spills
issueslimpacts Toxic mine Erosion pollution Habitat degradation Overfishing
on the coastal tailings Siltation and destruction Oil spills
zone Flooding Overfishing

Industrial pollution
Domestic pollution

Fishing effort/cost

Fig. 9. Multispeciesyield and value per recruit assessment of the trawl fishery
in Lingayen Gulf, Philippines (Source: Silvestre 1990). Intersections of the
'eumetric' and 'cacometric' lines for yield (A and B) and gross value CA' and B')
indicate mesh size and fishing mortality combinations where yield and value
are maximized. Note excessively high effort and low mesh sizes in Lingayen
Gulf which lead to losses of up to 20% and 35%relative to maxima in yield and
value, respectively.
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assessment in these countries. In
this example from the Lingayen Gulf
(Philippines), the spatial scope ofavail­
able catch statistics does not meet as­
sessment needs and effort information
is not available. Assessment ofthe sta~

tus of fisheries in the area is, there­
fore, possible only based on the results
ofindependent trawl surveys and popu­
lation censuses conducted in the past.
The published results ofthese surveys
and censuses allowed Silvestre (1990) to
show that resource biomass was down
to about 13% ofits origin~level in the
late 1940s, precludingfurther expansion
ofthe fisheries.

The inadequacy of fisheries re­
search in support offisheries manage­
ment efforts is also commonly cited.
Much ofthe fisheries research is criti­
cized for being too academic and pe­
ripheral to the management questions
at hand, and for failing to take the ex­
tra step to elaborate requisite manage­
ment options and measures. Many re­
search results also remain unpub­
lished leading to what Pauly (1995)
refers to as the "shifting baseline syn­
drome" in fisheries. The short history
ofquantitative fisheries research, limi­
tations in the available statistical
baseline and limited research resources
requires that past studies be docu­
mented, analyzed and made available
for fisheries management purposes.
For example, trawl surveys conducted
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The Opportunities: Overview of Key

Management Interventions

Given the multiplicity ofissues impactingcoastal
fisheries, a variety ofmanagement interventions are
prescribed in the available literature for their resolu­
tion or mitigation (Yanagawa and Wongsanga 1993;
FAO 1995a and b; APFIC 1996; and Hotta 1996). We
briefly outline below seven main categories of ma­
nagement interventions which we believe to be appro­
priate, given the status of coastal fisheries in these
countries. Thoughmany ofthese are in place, there
is a common concern about the comprehensiveness
and scale ofthe existingmix ofmeasures to sufficiently
reverse ormitigate the multiplicity ofimpacts on, and
sustain the benefits derived from, coastal fisheries.
Successful fisheries management will require effec­
tive implementation of a wide range ofmeasures as
well as fundamental shifts in managementperspec­
tives (Anderson 1987; Hilborn andWalters 1992; Pauly
1994, 1996b; Olver et al. 1995; Stephenson and Lane
1995; Caddy, in press).

Fig. 10. Relative indices of demersal biomass, number of
fishers, and number of commercial trawlers in Lingayen
Gulf, Philippines from the 1930s to the 19805. (Source:
Silvestre 1990). .

in many countries remain underutilized and poten­
tially offer many insights for fisheries management
(Silvestre et al. 1986; Pauly and Martosubroto 1996).
Other areas commonly lacking research and infor­
mation include: site-specific fisheries assessments;
selectivity research; research on location and size of
underfished stocks; marine protected areas; fish pro­
cessing and marketing; socioeconomic research; and
policy and institutional studies (IPFC 1987b;
Yanagawa and Wongsanga 1993; FAO/SEAFDEC/
SIFR 1994; APFIC 1996; Hotta 1996).

Institutional Weaknesses and Constraints

All these issues and concerns arise and persists
due to the inability ofexisting institutions to deal with
the changing realities ofcoastal fisheries. Problems
and constraints commonly cited include: inadequa­
cies in the policy and legal framework; limited per­
sonnel and technical capabilities; shortage ofresourcesl
funding; inadequate or overlappingmandates and func­
tions; and a lack ofinstitutional collaboration/coordi­
nation (IPFC 1987a and b; APFIC 1996; Hotta 1996).
An increased emphasis on the participation ofstake­
holders and devolution ofmanagement authority to
local levels are notable trends in many of the coun­
tries included in this study.

Limited Entry and Effort Reduction

The establishment ofviable systems ofrights and
access to limit entry into coastal fisheries is sorely
lacking. Licensing schemes in many countries are
still viewed as statistical and revenue g&nerating
exercises, rather than as effective management
handles to limit entry and control fishing effort. In
overfished coastal areas, the obvious need is for a re­
duction of fishing effort, particularly' in nearshore,
traditional fishing grounds. The requisite effort re­
duction in some areas is quite substantial as in the
example for Philippine demersal and small pelagic
fisheries shown in Fig. 8. In this case the reduction
required is about halfofprevailing effort levels. This
kind of situation requires direct exit interventions,
enhancement ofalternative livelihood prospects and
occupational mobility offishers , restructuring ofre­
levant policy and regulatory frameworks, and the re­
direction ofsubsidies and support towards improved
rural/community development. Other measures out­
lined below are also directly relevant to requisite ef­
fort reduction schemes in overfished coastal fisheries.

Gear, Area and Temporal Restrictions

Measures influencing the species and size, and to
a certain extent the sex and maturity stage, composi­
tion of catches include: (1) technological controls or
limitations, e.g., gear restrictions such as mesh regu­
lations, hook size control, trawl bans; (2) spatial
restrictions, e.g., marine sanctuaries, area closures;



20
and (3) temporal restrictions, e.g., seasonal closures.
Regulatory instruments include various forms ofspe­
cies and size restrictions on landings, as well as pro­
hibitions on landing ofgravid females. Table 5 uses
selected regulations in effect in the Philippines to
illustrate some ofthe forms that these selectivity mea­
sures may take. It should be noted that a creative
use of other measures, such as incentives/disincen­
tives, can be made to influence selectivity and the re­
sulting exploitation patternsllevels ofcoastal fisheries.

While much ofthe theoretical and methodological
aspects of gear selectivity are covered in the litera­
ture, there is a considerable scope for in situ informa­
tion on selectivity to set up measures for site-specific
management. Considerable opportunities exist for a
more creative use of gear restrictions, zonation
schemes, marine sanctuaries or protected areas
(Bohnsack 1994), and seasonal closures to influence
the selectivity ofcoastal fisheries (Silvestre 1995). The
design and operation ofmeasures to improve selecti­
vitywill vary depending on the number ofspecies and
fishing gears used. The complexity ofthe selectivity
problem increases from single species, single gear
situations to multigear, multispecies E'ituations (Pauly
1979; Gulland 1983). This has hindered the more
creative use ofgear, area and temporal restrictions.

McManus (this vol.) points to faunal assemblages
associated with spatial elements which can be tapped
by managers in designing area restrictions,
sanctuaries or zonation schemes (see also McManus
1986, 1989, 1996). The opening and closing of the

. fishing season for shrimps in Australia illustrates the
potential for temporal restrictions, given similarities
in the dynamics of exploited shrimp species
(Rothlisberg et al. 1988; Staples 1991). Attention is
also required in developing and dispersing appropriate
hatchery techniques for cultured species, e.g., milk­
fish, shrimps, groupers. The restriction ofgears with
small-meshed nets in nearshore areas can succeed only
ifaquaculture dependence on wild seeds is curtailed.

Improvement ofMarketing
and Post Harvest Facilities

The level of discards and (value) loss in catches
require increased management intervention (Alverson
et al. 1994). Post harvest facilities (i.e., salt, ice and
cold storage) are lacking in strategic locations in many
areas. Private-sector participation in providing these
facilities needs to be enhanced given the noted ineffi­
ciency ofthe public sector in maintaining such facili­
ties. Development and dissemination ofappropriate
processing (e.g., surimi) and handling techniques also
require attention, as does the development and main­
tenance ofrural road infrastructures·. Improved se-

lectivity of coastal fisheries is also important in re­
ducing the magnitude ofdiscards.

Enhancement ofAwareness
and Participation of Stakeholders

Enhancing the awareness and participation of
stakeholders is necessary for better and more cost­
effective management ofcoastal fisheries. Improved
transparency and institutionalized participation of
stakeholders in the management decision-making
process is desirable. Other measures that can be
implemented include: enhancement offishers' orga­
nizations and other NGOs; education/awareness
programs; devolution/decentralization ofmanagement
authority; and appropriate extension, training and
credit support for nonfishing activities.

Reduction ofEnvironmental Impacts

The need for a reduction ofthe impacts offishing
and other economic activities on the coastal environ­
ment that sustains fisheries is evident in many coun­
tries. Efforts toward integrated coastal zone ma­
nagement (Chua and Pauly 1989; Clark 1992) and
the adoption ofintegrated coastal fisheries manage­
ment approaches (Silvestre 1996), will be necessary
for the reduction ofundesirable impacts on the coastal
environment. Other areas requiring intervention in­
clude: wider adoption of multiple-use zonation
schemes; restoration/rehabilitation ofcoastal habitats;
curtailment ofdestructive fishing methods; adoption
ofappropriate environmental impact assessment sys­
tems; and improvement and enforcement ofpenaltiesl
incentives systems. Progress in the wider use ofthe
precautionary approach and (development ofmecha­
nisms for) 'internalization' ofenvironmental costs is
highly relevant to reducing coastal environmental
impacts.

Institutional Strengthening/Upgrading

Concern about the issues above persists due to the
inability of existing institutions to elaborate and ef­
fect the requisite management interventions.
Strengthening ofthe policy, regulatory and organiza­
tional frameworks relevant to fisheries is urgently re­
quired. The areas identified as needing attention in­
clude: technical, personnel and facilities upgrading;
improvement offinancial capability and strengthening
ofmandates oforganizations; enhancement oforgani­
zational coordination/collaboration; increased trans­
parency, accountability and participation in the ma­
nagement decision-making process, and; the deve­
lopment of effective and cost-efficient monitoring,
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Table 5. Illustrative examples of regulatory instruments affecting the selectivity of fishing operations in the Philippines.
(Source: Silvestre 1995).

Regulatory instrument Law/ordinance" Specifications

1. Technological controls
- mesh regulation

- 'gear' ban

2. Spatial restrictions
- area closure

. 3. Temporal restrictions

4. Others

PO 704 (1975)

FAO 155 (1986)

PO 704 (1975)

FAO 163 (1986)

FAO 188 (1993)

FAO 190 (1994)

PO 704 (1975)

PO 704 (1975)

LOI1328 (1983)

RA 7160 (1992)

FAO 9 (1950)

FAO 136 (1982)

FAO 129 (1980)

FAO 148 (1984)

Prohibition of use of riets with mesh sizes less
than 3 cm when stretched (nationwide).
RegUlating the use of fine-meshed nets in fislling
(nationwide).

Prohibition of commercial trawling (less than 3
GT) in waters 7 fathoms deep or less
(nationwide).
Prohibition on the operation of muro-ami and
kayakas in all Philippine waters (nationwide).
Regulations governing the operation of
commercial fishing boats in Philippine waters
using tuna purse seine nets (nationwide).
RegUlations governing pa-aling fishing operation
in Philippine waters (nationwide).
Prohibition on the use of explosives and poisons
in fishing (nationwide).

Prohibition of commercial fishing (with the use of
boats more than 3 GT) in waters less than 7
fathoms (nationwide).
Extended the ban on commercial trawls and
purse seines within 7 km of the coastline in all
provinces (nationwide).

Extended boundaries of municipal waters from 3
nautical miles (5.5 km) to 15 km from the
shoreline (nationwide).

Regulation governing the conservation of the
ipon goby fisheries of the 1I0cos provinces;
open season from November to January; closed
season in September, October and February
(area specific i.e., 1I0cos Norte).
Closed season of five years for the operation of
commercial fishing boats in San Miguel Bay
(area specific).

Ban on the taking or catching, selling,
possession, and transportation of sabala (full
grown bangus or milkfish) (nationwide).
RegUlation for gathering, catching, taking or
removing of marine tropical aquarium fish
(nationwide).

" FAO = Fishery Administrative Order; PO = Presidential Decree; LOI =Letter of Instruction.

control and surveillance (MCS) systems (Flewelling
1995). The costs of improved management are
substantial and exploration ofappropriate cost-sharing
schemes with industry (as the ultimate beneficiary)
needs to be developed.

Enhancement ofResearch and Information

Management systems have to be supported by re­
search and information. There is need for research
in: appropriate size and siting ofsanctuaries or pro­
tected areas; resource enhancement and habitat re­
habilitation techniques; selective fishing; appropriate

fisheries management reference points; ecosystem
modeling (Christensen and Pauly 1995, 1996); and
policy andinstitutional support. Documentation and
retrospective analysis ofexisting information and past
studies (e.g., trawl surveys) is important for purposes
ofcomparison and for the potential insights they pro­
vide for the management of coastal fisheries. Esta­
blishment ofstatistical baseline information should be
consistent with the MCS and management reference
points appropriate to the situational realities obtaining
in the individual countries. There should be more re­
search collaboration and exchange ofresearch and expe­
riences between the countries given similarities in their
resource base and development context.
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Conclusion

In the 13 developing South and Southeast Asian
countries covered in this study coastal fisheries ge­
nerate food, employment and foreign exchange. Many
factors impact the magnitude and sustainability of
these benefits. Fig. 11 shows a logical structuring of
the main objectives, issues and interventions relevant
to coastal fisheries management in these countries
and also provides a summary ofthe main points co­
vered in this paper. There are three generic catego­
ries of('ends') objectives for the management ofcoastal
fisheries, viz., productivity/efficiency, distributional
equity and environmental integrity. A fourth generic
('means') category, institutional effectiveness/effi­
ciency, is often considered necessary for success in
attainment ofthe main ('ends') objectives. Seven key
issues affect the attainment ofthese objectives and
the benefits derived from coastal fisheries. Seven key
management interventions for the resolution or miti­
gation ofthese issues are listed. The issues are in­
terconnected and have cross-reinforcing tendencies,
e.g., overfishing intensifies conflicts between small
and large-scale fisheries leading to the use ofdestruc­
tive gears and increased habitat degradation. The
management interventions are also interconnected,
although only the link to the main issues being
addressed is illustrated. Apart from providing a sum­
mary, Fig. 11 in essence presents a systems matrix
of generic elements which should be considered in
advancing coastal fisheries management efforts in
South and Southeast Asia.

Beyond the reflection and debate, Fig. 11 illustrates
the need for effective action on a wide front at various
levels of the institutional hierarchy. The manage­
ment interventions outlined in this paper show scope
for action at the local, national and international le­
vels. Much ofthe overall success will depend on na­
tional institutional capabilities. The strengthening
and upgradingofthese capabilities and effective imple­
mentation of the interventions outlined are in turn
dependent on the resources that can be mobilized for
such purposes. In the context ofthe development needs
ofthese countries, there is competition for resources
given other equally pressing developmental and so­
cial needs. The reviews given by Holdgate et al. (1982),
Tolba and EI-Kholy (1992), and FAO (l995b) identify
positive and negative international trends affecting
the environment, food, agriculture and fisheries par­
ticularly relevant to this study. High population
growth, external debt burden, declining commodity
prices, market access difficulties and the shrinking
international aid 'pot' are minuses for the ability of
most countries to devote sufficient resources to the
problems at hand. The positive developments are in­
creased economic growth (although this can lead to
more pollution problems), environmental awareness,
democratization and regional collaboration. Thus, the
ultimate solutions to the multiplicity ofissues impac­
ting coastal fisheries are also premised on addressing
poverty and promoting overall development in South
and SoutheastAsia.

Fig. 11. Summary of management
objectives, key management issues and
constraints, and interventions
(strategies and actions) for the coastal
fisheries of the developing countries of
tropical Asia. Management inter­
ventions have crosscutting benefits!
implications, but only the connections
to the main issue being addressed are
illustrated.
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