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PREFACE

This volume forms part of a series of fishery commodity
studies and country market profiles prepared jointly by the
Asian Development Bank and FAO. The full series comprise
the following titles:

Vol. 1 Highlights and conclusions
SCS/DEV/83/21

Vol. 2 The international market for tuna
) SCS/DEV/83/22

Vol. 3 The international market for shrimp
SCS/DEV/83/23

Vol. 4 The international market for cephalopods
SCS/DEV/83/24

Vol. 5§ The world market for fishmeal with particular
attention to the Asian/Pacific region
SCS/DEV/83/25

Vol. 6 The world seaweed industry and trade
SCS/DEV/83/26

Vol. 7 Dried fish markets in Asia
SCS/DEV/83/27

Vol. 8 High-valued finfish markets in Hong Kong,
Singapore and Japan
SCs/DEV/83/28

Vol. 9 Fishery sector profiles and briefs for selected
countries
SCS/DEV/83/29

The study represents an expanded up-date of a similar
report published in 1977 and entitled ‘DEVELOPMENT
POTENTIAL OF SELECTED FISHERY PRODUCTS IN

Distribution

Members of the Indo-Pacific Fisheries Commission
FAQO Department of Fisheries
Other interested nations and international organizations

THE REGIONAL MEMBER COUNTRIES OF THE ASIAN
DEVELOPMENT BANK". The first report was accomplished
through the cooperative efforts of the Asian Development
Bank and the Food .and Agriculture Organization of the
United Nations (FAO), and was coordinated by the FAO/
UNDP South China Sea Fisheries Development and Coor-
dinating Programme in Manila. The present study is a joint
effort of the above programmes. INFOFISH, FAO'’s Market-
ing Information and Advisory Services for Fish Products in
the Asian/Pacific region, operative since July 1981, also
assisted in this programme.

The study was carried out under the ADB/FAO Coopera-
tive arrangement, which provides a vehicle for cooperative
activities on a cost-sharing basis. The studies and related
appendixes were prepared by FAO staff members and indivi-
dual consultants. The coordination of the study was carried
out by Mr. B. Lanier of FAO Headquarters, Dr. W. Krone of
INFOFISH, Mr. A. Woodland of the South China Sea Pro-
gramme, and Dr. R.C. May, Senior Aquaculturist of ADB.

The main objectives of the study are to analyze the present
market situation and projected future absorptive capacity of
domestic markets for fishery products in developing member
countries of the Bank, and also to examine export market
prospects for selected fishery products important to the
countries. Present and projected market needs are compared
with present and potential production and export volumes;
supply, demand and prices for key fishery products are fore-
casted for 1990. These efforts are foreseen as assisting the
Bank and its member countries in planning future investments
in fish production and marketing facilities in the region.

Bibliographic Eniry

International markets and future export prospects for key
fishery products, and profiles of national fishery industries
and markets of regional member countries of the Asian
Development Bank. 9 vols. Manila, FAO/UNDP South
China Sea Programme. 1983

Vol. 9. Fishery sector profiles and briefs for selected countries.
SCS/DEV/83/29. 64p.
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fisheries sector profiles for selecied developing member
countries of the ADB. This volume presents full sector profiles
on eight countries including four ASEAN countries (Indeonesia,
Malaysia, Philippines and Thailand) and four South Asian
Countries (Bangladesh, Burma, Pakistan and Sri Lanka).
These eight countries were selected for field visits and detailed
profiles because the ADB has active fisheries loan and technical
assistance programs in each of them., These profiles are
presented in the first section of this volume.

Less comprehensive fishery sector briefs are presentad in the
second section for six Pacific Islands countries (Fiji, Kiribati,
Papua New Guinea, Solomon Islands, Western Samoa and
Tonga} and three other countries (Korea, Maldives and Nepal).
These nine countries were selected as countries with potential
for only limited future ADB assistance in the fisheries sector.

The eight sector profiles and nine briefs were prepared
between January and June 1982 by Dr. Richard E. Schatz!.
Field visits were made to the eight countries for which profiles
are presented and discussions were held in each of these
countries with relevant government officials and fishing
industry representatives. The eight profiles and nine briefs were
finalized in Manila, utilizing the resocurces of the ADR and
the FAO South China Sea Programme.

Because these profiles and briefs are part of a larger fish
market study, their principal focus is the domestic fish market
in each country. In each of the eight profiles, an attempt has
been made to estimate domestic fish demand over the nex
decade in order to identify the scale of domestic production and
investment that will be required over this period to keep pace
with growth in local demand.

The data used in this report is drawn largely from official
government statistics, earlier ADB and FAO reports, and
fishing indusiry sources. Generally, statistics on the national
economies are from the Key Indicators of Developing Member
Countries of ADB, April 19822, In most cases, complete
fisheries statistics for the country profiles were available
through calendar year 1980. Where such daia was not
available, the most recent information was used.

Finally, a note of caution about the statistics presented
in this volume. Fisheries sector data are by nature of the
industry among the most difficult to accurately collect, This
is especially true in developing Asia where fishing activities are
typical widely scattered and much of production is subsistence
in nature. Consequently, the datz presented here must be
utilized cautiously in drawing conclusions. Nevertheless, the
fishery sector statistics that are available for most couniries
surveyed is probably accurate enough to indicate major trends,
prospects and problem areas. It is these general patterns that
this volume attempts to identify and evaluate.

IA comsultant from Aquatic Farms, Ltd., Hawaii, USA.
2An official ADB publication.

With a total land area of over 1.9 million sq km Indonesia
constitutes the largest archipelago in the world. The couniry’s
thousands of islands are inhabited by 151 million people (mid-
1981), making it the world’s fifth most pepulous couniry.
Nearly two-thirds of all Indonesians live on the island of Java
which with a population density of over 700 per sq ki is one of
the most densely populated regions in the world. On Indo-
nesian’s many outer islands population densities are much
lower, with large areas of Kalimantan, Sulawesi and Irian Jaya
being sparsely populated. For the entire country, population
density stood at 79 persons per sq km in mid-1981, the lowest
among the ASEAN couniries except for Malaysia®. The
population growth rate over the past decade has been about
2.5 percent.

Fueled by rapid increases in peiroleum export revenues,
Indonesia’s economy has grown by over 7 percent annually over
the past decade and by 1980, the GNP stood at over $61 billion4.
With its large population however, per capita income averaged
only 3420 in that year, making it the lowest income couniry in
the ASEAN region on a per capita basis.

Indonesia has traditionally been 4 dominanily rural society
heavily dependent on its agricultural sector. That dependence
has begun to decline in recent years, with agriculture’s share of
GDP falling from 41 percent in 1972 to 26 percent in 1980.
In spite of this decline, agriculture (including forestry and
fisheries) still provides about 60 percent of total employment,
and afier petroleum products, this sector supplies the country’s
main exports (timber, rubber, coffee and palm oil).

Il. THE FISHERY SECTOR
A, The Resource Base
1. Marine Resources

Because of the upwellings between and around the islands,
and the inflow of fertile freshwater from its many rivers, the
marine fishery potential of Indonesia’s huge archipelagic area is
enormous. As elsewhere in Asia, the most productive areas
tend to be the shallow shelf regions with depths of 200 m or
less, and Indonesia’s total shelf area is approximately
775,000 sq km more than 4 times that of the Philippines.

While no definite assessment has been made of the potential
yield of marine fish from Indonesian waters, theve is little doubt
that the current production level of about 1.4 million mt (1980)
is less than half the potential. By way of comparison, the
Philippines is harvesting over 1.2 million mt of marine fish from
its shelf areas that are less than one-fourth the size of the
Indonesian shelf. Furthermore, Indonesia’s deeper water fish
resources, of skipjack and other tuna in particular, have only
begun to be exploited.

3Mid-1981 population density ratios for other ASEAN countries were (in persons per sq km): Singapore (3948), Philippines (165}, Thailand (38) and

Malaysia (42).

4The Philippines among the ASEAN countries had the second largest GNP in 1980 of about $34 billion.



The Indonesian Dircctorate General of Fisheries (DGF)
estimates total potential production from Indonesia’s exclusive
economic zone (EEZ) at 3.3 million mt. As shown in Table I,
pelagic fish are estimated 1o provide 48 percent of the potential,
demersal fish and shrimp 42 percent, and skipjack and other
tuna 10 percent,

Table 1,
Indonesia’s Marine Resource Poiential

% of Total

000 1ai/year
Pelagic [ish [ 576 48
Demersal finfish 1 324 40
Shrimp 67 2
Skipjack 300 9
Other tuna 40 1
TOTAL 3 307 100

Source; DGF, Indonesia

However, in spite ol an overall situation wherein present
production is only a fraction of the potential, a number. of
Indonesian fish stocks have been heavily fished in recent years.
These include many of the shrimp grounds, and the local
inshore fish stocks along the coasts of North Java and Fast
Sumatra. Responding to this heavy ¢xploitation and to protect
the interests of artisanal fishermen, the Government imposed a
ban on trawling along the eoasts of Java and Sumatra on
1 October 1980and [ January 1981, respectively, A total ban'on
trawling will become effective nationwide on 1 January 1983.
This complete halt to trawl fishing appesrs certain to sharply
reduce the pressure on shrimp and other demersal fish stocks,
but the ncgative economic effects on the trawling companies
and on Indonesia’s foreign exchange earnings from shrimp
exports arc also likely to be substantial.

2. Inland Kisheries and Aguacoliure

Indonesia has over 185.000 ha of {ishponds, most of which
have the potential for much: higher vields than the current
annual average of about 800 kg/ha. Brackishwater ponds alone
cover over 152,000 ha and the current average annual vield from
these ponds of only about 600 kg/ha could increase by 50-100
percent or more over the next decade with improvements in
pond design, water delivery, fry supply and pond management
practices. In addition, there are large areas available for
construction of new brackishwatcr and freshwater ponds,

B. Contribution of Fisheries to the Economy

With production valued at $1,280 million in 1980, the
fisheries sector contributed about 1.8 percent of the country’s
total GDP and 7.1 percent of the GDP pgenerated in the
agricultural sector. As a result of relatively rapid growth in
production in recent years, fisheries share of GDP has grown
from less than 1.4 percent in 1976 to over 1.8 percent in 1979
and 1980,

The fishery sector is also an important source of employ-
ment, providing jobs for 884,000 marine fishermen and
1,143,000 inland fishermen and aquaculture workers in 1979,
In addition to jobs for over 2 million fishermen and aqua-
culture workers, the sector provides employment for thousands
of persons -in fish- marketing, handling, transport and
processing. No precise estimate of total employment in the
fisheries sector is available but it probably exceeds 4 percent
of Indonesia’s total labour force,

The fishery sector is also an important source of foreign
exchange carnings, with export products in 1980 earning over
$226 million. In that year, imports (principally of fishmeal)
cost only 521 million and therefore Indonesia had a net fish
product foreign trade surplus of about $205 million (sce
Table 2 and discussion in Part IV of this profile).

Table 2.
Indonesia’s External Balance in Fish Products, 1980
(Q = mt; V = §000)
EXPORTS IMPORTS BALANCE®
Q v Q \4 Q \s
Finfish: Fresh/Chilled/ Live/Frozen 31,965 19,558 2,856 676 29,109 18,882
Finfish: Dried/ Salted/ Boiled 1,173 6,776 92 31 1,081 6,745
Crustaceans and Molluscs:
Fresh/Chilled/ Frozen/ Dried/ 35,729 184,128 52 194 35,677 183,934
Smoked/ Salted
Prepared and Preserved Fish 153 502 1.897 2,815 -1,744 -2,313
Qils, Fats, Waxes of Aquatic Origin 299 132 105 327 104 -195
Fishmeal, Fertilizer 1,356 103 34,194 15,997 -32,838 -15,894
Others 8,029 15,155 232 930 7,797 14,225
TOTAL 78,708 226,354 39,517 20,970 39,188 205,384

*PBalance = Exports — Imports
Source! DGF; Indonesia



Table 3,
Indonesian Fisheries Produetion by Sub-Sector, 19701280

Inland Fisheries

Aquaculivre
Inland Prackish: Fresis

Mariue Suly- Capinre Sub- Water Water Paddy
Year Totnl Fisherles Totnl Fishertes Toisl Pouds Ponds Cages Fields
1970 1,228,512 807,391 421,121 286,519 134,602 35,908 51,345 3,12¢ 24,223
1971 1,244,555 820,247 424,108 285,745 138,363 60,788 54,647 388 22,540
1972 1,208,909 836,289 432,620 301,412 131,208 51,203 50,100 10,196 19,709
1973 1,277,512 288 518 388,994 249,592 139,402 60,481 51,810 345 26,706
1974 1,330,268 948,566 387,702 240,893 146,809 66,75¢ 54,739 503 24,811
1975 1,390,074 936,856 393,218 228,571 164,647 78,77¢ 55,403 480 29,988
19756 1,482,942 1,081,589 401,353 246.711 154,642 50,158 52,631 470 21,383
1977 1,571,852 1,157,691 414,161 254,243 159,918 87,004 54,341 272 17,701
1978 1,647,664  1,227,38¢ 420,278 249,146 171,132 87,995 57,680 390 23,067
1972 1,748,397 1,317,744 430,653 248,161 182,492 v3,644 59,359 369 29,120
1980% 1,852,000 1,393,000 457,000 259,000 198,000 98,000 65,000 500 34,500

“Pre.iminary est:mates
Source: DG, Indonesia

C, Produciion

As shown in Table 3, Iidonesia’s total fish productior. has
grown from apout 1,23 million mt in 1970 to"1.85 miLiion mt in
1980, an average annual rate of increase of 4.2 percent, I)L:rillg
the same period, rmarine fish landings have grown by 3.6 percent
annually, aquaculture production By 3.9 percent peryear, while
inlané capturc fisheries has declined by ‘about 1 percent
annually,

The relatively rapid growth in.marine fish landings over the
past decade is mainly the result of a lurge increase in the number

of powered . fishing vessels, - As.shown in Table 4, by 1980
Indonesia had a tleet of aver 38,000 motorized fishing vessels,
more than 6 times the number operating in 1970, The number
of-inboard powered .vessels grew from only. 3,200 in. 1970 tu
aearly 17,000 in 1980.. The most rapid buiid up of the inboard
powered fleet has been in Malacca Strait.and along the north
coast of Java. Asshown in Table 5, by 1979, over 55 percent of
the inboard fleet was operating in these two arcas alone, It
was a.50 in these 1wo arecas that the Governnent first imposed
he trawhng ban in late 1980 and easly 1981,

Table 4,
Number of Marine Fishing Boats, 1970-1980

Powered Boats

Non-Powered Inboard
Year Total Boats Sub-Toval  Motor Boats Motor Boats
1970 205,435 289,402 6,034 2,798 3,236
1971 284,838 277,662 1,176 2,652 4,524
1972 295,281 286.463 8.818 2.877 5,941
1973 242,882 230,615 12,267 5,019 7,248
1974 270,369 257.164 13,205 5,931 7,274
1975 257,152 242,221 14,931 6,771 8,160
1976 245,725 228,244 17,481 1,748 9,735
1977 248,544 228,228 20316 5.001 10,715
1978 245,113 222,121 25,992 13,226 12,766
1979 257,905 225,804 32,101 17,343 14,758
1980 269,000 230,500 38,500 21,809 16,700

*Preliminary estimases
Source: DGF, Indonesia



Table 5.

Indonesia’s Marine Fishing Fleet by Size and Region, 1979

Inboavd Powered Bonts

Non- Outboard
Powered Powered Below 5-10 10-20 20-30 30-50 50-100 160-200 Above Sub-

Aren Bonts Boats 5GT GT GT GT GT GT GT 200GT Total Total
West Sumatra 12,797 802 262 304 194 37 — — — — 797 14,396
South Java 5,841 1,019 84 B 92 91 — — — - 278 7,138
Malacca Strait 21,183 775 4,392 821 615 336 21 — — — 6,185 28,143
East Sumatra 8,052 801 1,318 143 13 2 — — — — 1,476 10,329
North Java 47,603 4,008 217 490 672 609 44 15 6 1 2,054 53,665
Bali/East Nusa Tenggara 26,157 1,508 29 9 9 10 — — 18 - 75 27,740
South and West Kalimantan 5,158 489 1,341 581 46 3 — — — — 1,971 7,618
East Kalimantan 7,055 2,224 1,237 183 23 12 19 8 [ — 1,483 10,762
South Sulawesi 35,559 3,419 53 66 22 2 — 3 — 1 147 39,125
North Sulawesi 26,324 1,188 — 15 21 12 24 — _ — 72 27,584
Moluku/Irian Jaya 30,075 1,110 3 16 37 10 36 17 52 49 1220 31,405

TOTAL 225,804 17,343 8,936 2,639 l,744 1,124 144 43 77 5t 14,758 257,905

Source: DGF, Indonesia

The expansion of aquaculture production from about
135,000 mt in 1970 to 198,000 mt in 1980 has been due largely to
increases in productivity rather than expansion of the area
under production. According to DGF statistics, less than
4,000 ha of new brackishwater and freshwater ponds have been
constructed over the past decade, an increase of less than
2 percent. Of the total brackishwater pond production of
94,000 mt in 1979, about 46,000 mt (49 percent) was milkfish
and 24,000 mt (25 percent) was shrimp. This represenits a major
shift toward shrimp culture, as these ponds produced only
slightly over 7,000 mt of shrimp in 1973, just 12 percent of
brackishwater production that year

Freshwater ponds and fish cages are used to culture a
number of different species, the principal ones being common
carp and tilapia which each contributed about 22 percent ot
total freshwater pond production in 1979. About 29,000 mt
of fish was produced in paddy fields in 1979, with over 60 per-
cent of it being common carp.

D. Structure of the Fishing Industry
1. Marine Fisheries '

As a result of the diverse characteristics of the Indonesian
archipelago, the country’s marine fisheries are complex and
varied. The majority of marine landings are still produced by
widespread traditional fishing activities carried out by a large
number of very small vessels. As shown in Table 5 of
Indonesian’s total fishing fleet of about 258,000 vessels (in
1979), 226,000 (88 percent) are non-motorized, 17,000 (7 per-
cent) are powered only by outboard engines, and another
9,000 (3 percent) are inboard powered boats of less than 5 gt.
In 1979, there were only 5,800 inboard powered boats over 5 gt
in size and only 315 over 30 gt. By 1980, the total number of
inboard powered boats had increased from 14,758 to about
16,700. The fleet includes over 100 large;shrimp trawlers

(100-300 gt in size) operated by joint-venture companies and
nearly 100 skipjack (pole and line) and tuna (long line) vessels
(30-300 gt in size) operated by four separate state fishing
enterprises,

Detailed production data on fish landings by vessel size and
type are not available, but landings by gear type are reported
by the DGF: these are summarized in Table 6. The figures for
1979 reflect the. diversity of gear types in use in Indonesia, with
seven different gears groups each producing catches of over

100,000 mt in that year. It is noteworthy that trawling, which

will be banned by 1983, pi‘oduced 178,000 mt in 1979, 14 per-
cent of the total marine fish landings.

Table 6.
Indonesian Marine Fisheries
Production by Gear Type, 1979

Produciion

Gear Type (imt) %
Trawl Nets 177,949 14
Purse Seine 133,597 10
Other Seines 177,356 13
Gill Nets 283,495 21
Lift Nets 180,984 14
Long Lines 28,008 2
Skipjack Pole and Line 21,704 2
Other Pole and Line 107,627 8
Troll Lines 41,138 3
Traps 105,407 8
Others 60,479 5

TOTAL 1,317,744 100

Source: DGF, Indonesia



2, Aquaculiui’e

Most of Indonesia’s fishponds are very old, some having
been in existence for' centuries. Brackxshwater ponds are
concentrated mostly along the north coast of Java, in South
Sulawesi and in Aceh (North Sumatra), Culture of both finfish
and shrimp follows traditional practices: farmers depend
almost exclusively on naturally available supplies of fish fry
and shrimp postlarvae, and there is little feeding or fertiliza-
tion. -Most fish/shrimp farms are relatively smaller, with very
few having more than 10 ha of ponds.

I, THE DOMESTIC MARKET FOR FISHERY
PRODUCTS

A. Domestic Consumption

Fish has traditionally been the principal source of animal
protein in the Indonesian diet. The Government estimates that
fish provides about 62 percent of total domestic animal protein
supplies while meat, dairy products and eggs provide 23 per-
cent, 9 percent and 6 percent, respectively!. Nevertheless, per
capita supplies of animal- protéin’ are relatively low in
Indonesia, averaging only 4.66 grams per day in 1978, and
average fish consumption is only 30-50 percent of the con-
sumption levels in the other ASEAN countries. .,

As shown in Table 7, annual per capita fish consumption
averaged‘about. 11.8 kg in:1980. While far below consumption
levels Peninsular in Malaysia (43 l(g) the Philippines (27 kg)
and Thailaiid (18 kg), there has been definite growth in pér
capita fish supplles since 1960 when consumption averaged
only 8 kg and 1970 when it was about. 10 kg, '

Table 7.
Indonesia’s Edible Fish Balance Sheet, 1980

000 mit
Whole Fish
Equivalent
Total Domestic Production 1,852
Less:  Trash Fish for Reduction and
Non-Edible Marine Plants and
Animals -24
Less: :Exports of Edible Fish -89
Plus: Imports of Edible Fish +7
Total Domestically Available Supply 1,746
Per Capita Supply (kg) 11.8

Note: Estimates based on data supplied by DGF, Indonesia.

Indonesia’s relatively low fish consumption levels are
largely the result of low levels of production compared to its
large population and the country’s relatively low level of

IEstimates based on [978 data.

personal. income. There is no evidence that consumer
preference for fish is any lower in Indonesia than elsewhere
in Southeast Asia.

Household : expenditure ‘surveys conducted in indonesia’s
major cities in 1977 and 1978 revealed that income elasticities of
demand for both fresh and dried fish are relatively high,
approaching 1.0 for the lower 30-40 percent of families grouped
by monthly income. These surveys suggest that at least inurban
areas, the average income elasticity of demand for fish is
probably 0.6 or more, and there is no reason to believe that
incdmc elasticities of demand for fish are any lower in the rural
areas.

Per capita domestic supplies of fish have grown at about
1.6 percent annually during the past decade. Over the same
period, real fish prices have risen sharply suggesting that the
growth of fish demand was even faster than that of supplies;
this provides further evidence .that income. elasticities of
demand for f{ish in Indonesia have been relatively high.

B. Domestic Fish Supplies and Prices

- As discussed in Part 11 of this profile, domestic fish pro-
duction has grown at the rate of 4.2 percent annually since 1970.
Throughout the decade, imports of food fish have been
negligible, but exports have grown sharply so that domestically
available supplies of food fish have grown at about 3.9 percent
annually Of these supplies, about" 50 percent has been con-
sumed as fresh fish with the balance consumed in dried, salted,
boiled, smoked or fermented form. ‘

Domestic prices of fish have risen rapidly over the past
decade, outstripping increases in prices of meat, poultry, all
other food items and the average prices for all consumer items.
Since 1973, the fish product price index has risen at an annual
rate of nearly 24 percent. In real terms, fish prices have
increased by 1.4 percent annually since 1973 reflecting the rapid
growth of domestic demand as well as the influence of sharply
higher foreign prices, especially for shrimp and tuna.

C. Future Domestic Market Outlook

Because of relatively low current levels of fish consumption
and the anticipated growth in population and per, capita
income, domestic demand for fish is'expected to grow rapidly
over the next decade. With a population growth rate of
2.3 percent, a per capita income growth rate of 4 percent, and
an average income elasticity of demand for fish of 0.6, domestic
demand would grow at an average rate of 4,76 percent over the
next decade. Asshownin Table 8, this would mean a domestic
demand of nearly 2.8 million mt by 1990, about | million mt
above 1980 consumption levels. It would raise per capita
consumption levels to 15 kg in 1990,



Table 8.
Indonesia’s Projected Domestic
Dewmand for Edible Fish Products, 1985 and 1990
(000 mt Whole Fish Equivalent)

Growth Rate Projected Incremenial Projected [Incremental

of Domestic Demand, Demand Demand, Demand
Demand (%) 1985 over 1980 1990 over 1980
3.5 2,074 328 2,463 717
4.0 2,124 378 2,585 839
4.5 2,176 430 2,711 965
5.0 2,228 482 2,844 1,098
5.5 2,282 536 2,982 1,236
6.0 2,337 591 3,127 1,381

Note: Projections are based on a domestic supply of edible
fish in 1980 of 1,746,000  mt (see Table 7).

With an estimated potential production trom marine waters
alone of 3.3 million mt, it is clearly possible for Indonesian fish
production to keep pace with domestic demand over the next
decade. This will, however, require a rapid expansion of fishing
effort in areas-remote from support facilities and markets and it
may require introduction of equipment and fishing tech-
nologies not presently available in the country,

While the bulk of Indonesia’s incremental fish production
will have to come from marine fisheries, aquaculture could
provide an additional 100,000 mt or more annually by 1990 if
intensive efforts are made to improve the, productiVity .of
existing ponds and to expand fish and shrimp culture to new
areas.

D. Domestic Fish Marketing and Processing
Practices and Facilities

1. Disposition of Landings

In large part because of a lack of sufficient supplies of ice
and refrigerated‘ storage facilities in many parts of Indonesia,
only about half of the national fish production is consumed
fresh. As shown in Table 9, about 650,000 mt of fish was
processed as dried, salted, smoked or boiled fish and another
61,000 mt was fermented for fish pastes and sauces. A relatively
small proportion of the total production was Vfrozen;(ab'out 2
percent) and most of this was shrimp and tuna for export, Less
than I percent of locally produced fish was canned and an even
smaller amount was reduced into fishmeal.

Table 9.
Indonesia’s Disposition of Marine
and Inland Capture Fisheries Landings, 1979
(mi Whole Fish Equivalent)

Marine Inland

Fish Fish Total

Fresh Fish 624,350 171,356 795,706
Dried/Salted Fish 470,343 67,035 537,378
Boiled Fish 76,151 284 . 76,435
Fermented Fish 59,992 951 60,943
Smoked Fish 27,986 5,939 33,925
Other Processed Fish 9,449 2,385 11,834
For Freezing 36,439 211 36,650
For Canning 8,540 — 8,540
For Fish Meal 4,494 — 4,494
TOTAL 1,317,744 248,161 1,565,905

Note: No data is available on the disposition of aquaculture
production.
Source;: DGF, Indonesia

Since many new ice plants and refrigerated storage facilities
are now.under construction or planned, the proportion of fresh
and frozen fish is expected to increase, However, there is a
strong consumer preference in Indonesia for many of the local
dried, salted, smoked and boiled products, and these are likely
to continue to maintain.an important share in the disposition of -
fish landings.

2. Marketing System

Fish marketing in Indonesia is almost éxclusively in the
hands of the private sector. The system is dominated by a large
flow of fish products into Java from the outer islands. With
nearly two-thirds of the national population, Java is the main
domestic market for fish in Indonesia. However, less than
30 percent of Indonesia’s fish production comes from Java and
its adjacent waters and therefore Java is a'net “importer” of fish
from the outer islands. The exact size of this flow is unknown
but it probably amounted to 600,000 mt (whole fish equivalent)
or more in 1980.

Theé bulk of the fish supplied to Java from the outer islands
is in dried, salted or smoked form. Java’s large urban fresh fish
markets are supplied mostly from marine landings along the
North Java coast and from Javanese aquaculture production.



Interisland transport of fish products is mostly by relatively
small, privately-owned carrier vessels, Transport within Java
is largely by truck,

Although Indonesia had a total of 365 ice plants with a daily
production capacity of 7,019 mtin 1980 (sec Table 10), fresh fish
is typically poorly iced. Anexceptionis the use of ice for shrimp
and other high valued fish for export or for the first class
restaurants and hotels in the main urban centres. A ‘large
proportion of the ‘country’s ice production goes to non-fish
uses.

3. Fish Processing

Most fish processing in Indonesia involves cottage industry
level preservation of fish through drying, salting, boiling in
brine to produce “pindang”, or fermentinginto fish pastes and
sauces. Production of these products is widespread throughout
the country and employs largely traditional methods. There are
virtually no- modern, mechanized factories producing drled
salted, smoked, boiled or‘fermented flSh products,

’About 40,000 mt ofshrlmp and flsh is frozen elther onboard
the few operating refrigerated fishing vessels or at freezing
plants on shore. As shown in Table 11, there were 58 cold
storage plants in operation in 1980 and these were widely
dlstnbuted throughout the country. Most of these plants are
used to hold shrimp and tuna for export to Singapore for re-
export to markets in Japan, the United States and Europe.
With the ban on shrimp trawling; many of these plants will
operate far below capacity. in the immediate future.

Table 10,
Indonesign Ice Production, 1980

Daily Total Actual

Region Number of ~ Capacity  Production,
. Iee Plants  (mi/24 hrs) = 1980 (mt)
Sumatra 97 1,121 173,573
Java 140 2,799 737,061
Bali-Nusa Tenggara 18 64 4973
Kalimantan 64 1,681 29,825
Sulawesi 32 1,283 29,809
Moluku-Irian Jaya 14 71 16,340
TOTAL 365 7,019 991,581

30,000 mt in the same year. The trawling ban can be expected (o
sharply reduce the availability of trash fish for reduction into
fishmeal.

Table 11.
Indonesian Fish/Shyimp
Cold Storage Capacity, 1980

Region Number of Capacity
Plants (mt)
Aceh 2 1,100
North Sumatra 8 1,725
Riau 4 380
South Sumatra 4 215
Jakarta 4 1,650
Central Java 4 1,820
West Java | 400
East Java 6 815
Bali 1 900
West Kalimantan 2 230
South Kalimantan 3 620
East Kalimantan 4 250
North Sulawesi [ 600
South Sulawesi 4 640
Moluku 5 1,200
Irian Jaya 5 1,700
TOTAL 58 14,245
Source: DGF, Indonesia
Table 12.
Indonesian Fish Canneries, 1980
Daily
Region Number Production
of Canneries Capacity
East-Java 7 93.5
Bali 4 50.0
Jogjakarta [ N.A.
South Sumatra 1 N.A.
TOTAL 13 143.5

Source: DGF, Indonesia

There are reportedly 13 fish canneries in Indonesia with.a
capacity of 143.5 mt per day (see Table 12), However, only
8,500 mt of fish was, canned in Indonesia in 1979, less than
20 percent of the tjotal rated capacity,

Only ‘about 1,200 mt ‘of fish meal was produced in 1979
(from 4,500 mt: of trash fish). = Fishmeal production was
reported to-have increased to over 4,000 ‘mt in 1980, but this
total was still small compared to fishmeal imports of over

Source: DGF, Indonesia

IV, EXPORTS OF FISH PRODUCTS

Indonesia’s exports of fish products have grown from
7,000 mt valued at $22 million in 1970 to 79,000 mt valued at
$226 ‘million in 1980. This growth of exports (by over 26 per-
cent annually in value) is principally ‘the result of the rapid
expansion of fresh and frozen shrimp exports, By 1980, shrimp
and other crustaceans and molluses accounted for over



$184 million (8! percent) of export earnings. Frozentunaand
other fresh and frozen finfish earned nearly $20 million in
export revenues in 1980.

Preliminary figures for 1981 suggest that shrimp exports
dropped to about $170 ‘million but this decline was offset by
increased tuna and other f{ish exports so that total exports
apparently grew marginally in value terms to about
$231 million. The falt in shrimp exports in 1981 reflects the
initial impact of the partial trawling ban in effect for some areas
during that year, By 1983, the ban on trawling will have halted
fishing by the large joint-venture trawling companies operating
in Irian Jaya, and shrimp exports can be expected to fall sharply
that year unless brackishwater shrimp culture and artisanal
shrimp landings increase rapidly.

Tuna exports can be expected to continue their rapid
growth as government owned skipjack companies in Irian ;I'a'yq,
Ambon and North Sulawesi are all planning fleet expansions
including the introduction of tuna purse seiners. There is also
likely to be an expansion of joint-venture tuna operations.

MALAYSIA
1. GENERAL ECONOMIC SETTING

With a total area of 330,000 sq km and a population of
13.85 'million (mid-1981), Malaysia is relatively sparsely
populated compared to its neighbors in South and Southeast
Asia, Over 80 percent of the country’s population resides in
Peninsular Malaysia, while the large Borneo states of Sabah
and Sarawak have populations of only about 1,1 million and
1.3 million, respectively.

In general economic terms, Malaysia has become one of the
wealthiest developing countries in ‘Asia, . With an average per
capita income of $1,660 in 1980 only Singapore, Hong Kong
and Taiwan had higher per capita incomes among developing
Asian countries,

Since 1970, Malaysia’s real GDP has grown at the rate of
8.1 percent annually. Withpopulation increasing over the same
period by about 2.2 percent annually, real per capita: GDP has
grown at over 5 percént a year for the past decade,

Malaysia’s economy has traditionally been resource based,
being heavily dependent on production and export of rubber,
tin, 'palm oil, timber and petroleum. Healthy growth in the
production and export values of rubber, palm oil and timber
combined with rapid expansion of petroleum export reveriues
have been the principal sources of the economic growth over the
past decade. Malaysia's manufacturingand service sectors have
also grown rapidly over the past ten years.

Because of‘its successful export: performance, Malaysia’s
balance of payments position -has been unusually:healthy;
international reserves have grown rapidly since 1970 and have
continued ‘' throughout the period -to -exceed :the size of the

external public debt. The exchange rate for the Malaysian
dollar has improved steadily over the past decade vis-a-vis most
major convertible currencies,

With its abundant natural resources, including oil and
natural gas, its dynamic agriculture and manufacturing sectors,
a skilled labour force, and relatively small population,
Malaysia’s prospects for continued rapid economic growth are
excellent.

[I. THE FISHERY SECTOR
A. Resource Base
1. Marine Fisheries

Malaysia has a coastline of 3,400 km and a total shelf area
(to a depth of 200 m) of about 418,000 sq km. The country’s
marine water areas! are normally categorized geographically
into four regions: West Coast Peninsular Malaysia, East Coast
Peninsutar Malaysia, Sarawak and Sabah. As there is
apparently little interaction among the stocks of fish in these
regions, they have normally been treated by resource analysts as
separate stocks, Further differentiation of the marine resovirces
of each of these areas is made between demersal and pelagic
species (although pelagic species are regularly caught by
demersal gear) and between coastal (0-60 miles) and offshore
(beyond 60 miles) resources. The marine resource potential for
each of these regions is summarized briefly below.

(a) West Coast Peninsular Malaysia

Landings of both demersal and pelagic species have been
substantially greater in recent years than the estimated MSY for
these stocks of about 160,000 mt for demersal species and
90,000 mt for pelagic fishes. The apparent overfishing of
pelagic stocks, if it is occurring is less severe than that for
demersal fishes. The conclusion that the West Coast demersal
stocks are overfished is based on the results of periodic trawl
surveys, analysis of catch and effort data, and the results of a
1980 survey by a Norwegian survey vessel. The evidence of
over-exploitation includes:

(i) greatly reduced catches or even virtual ‘disappearance
of certain desirable species;
(ii) persistent decreases in catch per unit effort; and
(iii) large catches of undersized, immature fish of com-
mercially valuable species including shrimp.

(b) East Coast Peninsular Malaysia

The resource potential of the East Coast is estimated at
300,000 to 400,000 mt annually of which inshore demersal
resources comprise 100,000 to 200,000 mt, offshore demersal
about 75,000 mt, inshore pelagic 75,000 mt and offshore pelagic
60,000 mt. Virtually, all the present fishing effort is con-
centrated in inshore stocks and catch:levels are far below these
MSY estimates. ' However, there is known to be substantial
pressure on East Coast fish stocks by trawlers.from Thailand

1'While Malaysia has not as yet formally declared a 200 mile exclusive economic zone, the Government has declared its intention to do so. As such, this
discussion of Malaysia’s marine resources will include the area of the EEZ.



and Taiwan and this may explain.the declined demersal land-
ings since 1978.

(c) Sarawak

Researchers estimate Sarawalc’s annual MSY of marine fish
at about 200,000 mt more than twice the average production
level in recent years of about 80,000 mt. In spite of the apparent
abundance of resources, total landings peaked in 1977 and have
not reached that level (83,000 mt} since that year, Fishingelfort
has been heavily congentrated on trawling for prawns and the
reduced landings of prawns and other demersal fish suggests
that many of Sarawak’s best inshore trawling areas may now
be fully cxploited.

(d) Sabah

Sabah’s marine resource potential has been estimated at
about 112,000 mt, nearly 3 times the peak production level of
40,000 mt reached in 1979. Pressurc on prawn resources by
commercial trawlers has increased sharply since 1975 and the
decline in prawn landings in 1980 (by 12 percent over 1979) may
also suggest that Sabah’s prawn stocks arc reaching their
exploitable limit.

2. Aquaculinre Resouice Potential

Because of its abundant availability of freshwater and the
existence of extensive brackishwater swamp areas, Malaysia
has excellent potential for development of both {reshwater and
brackishwater aquaculture. In addition to cockle culture in
which Malaysia is now a world leader, the country. has
enormous areas that are suitable for pond, cage and raft culture
of finfish and shrimp, of both the freshwater and brackishwater
varicties, To date very little commercial aquaculture has been
undertaken (except for cockles), but there is now much interest
in both the public and private sectors in developing commeéreial
aguaculture projects,

B. Contribution to the Economy

Malaysia’s production of fish and fish products had an
estimated retail value of over $700 million in 1980, contributing
about 3 percent of the country’s GDP. Fisheries contribution
to GDP grew from only about 2.3 percent in 1970 to a peak of
nearly 5 percent in 1978, but the decline in landings of high
value demersal fish from Peninsular Malaysia’s West Coast
since 1978 has not becn fully offset by increased landings (rom
other areas, While there is some potential for growth of the
fisheries sector, the resource constraint in the country’s main
fishing grounds suggests that the fisheries sector’s contribution
to GDP will continue to decline over the coming decade.

As shown in Table 13, there were approximately 130,000
fishermen and fish culturists in Malaysia in 1980, constituting
about 2.4 percent of the labour force. The sector also provide
employment for thousands of workers in fish marketing,
processing, transport and other industries servicing the fishing
industry.

The number of fishermen working on licensed boats 1n
Peninsular Malaysia is reported to have increased steadily from
about 68,000 in 1970 to nearly 89,000 in 1Y%, an annual rate of

increase of 2.7 percent. Most of the new fishermen have been
ethnic Malays, as (heir percentage of the fishing labour force
increased from 53 percent in 1970 to 62 percent in 1980,

Table 13,
Malaysian Fishermen, 1980
Full Time Part Time Fish Total
Fisherimen Fishermen — Culturisis
Peninsular
Malaysia 88,972% N.A. 10,033 99,005
Sarawak 8,752 2918 N.A. 11,670
Sabah 16,000 3,000 N.A. 19,000
TOTAL 113,724 5918 10,033 129,675

*Includes only fishermen on licensed fishing boats
Source; Department of Fisheries, Malaysia

Future growth of employment in the fisheries sector will be
heavily dependent on expansion of fish processing and aqua-
culture. Only in Sabah does there appear to be scope for major
increases in the number of marine fishérmen, Because of the
severe resource limitations in Peninsular Malaysia’s inshore
fishing grounds, the traditional fishing villages, which are
among the poorest communities in Malaysia, will increasingly
have to turn to other sectors to {ind employment for their new
entrants to the labour force.

Table 14,
Malaysia’s Fish Production, 1970-1980
(mi)
Peninsular
Year Malaysin® Sabah Sarawak Totnl
1970 299,100 27,000 13,677 339,777
1971 323,200 27,600 14,172 364,972
1972 311,200 28,000 16,465 355,665
1973 371,200 32,000 38,360 441,560
1974 439,574 33,325 51916 524,815
1975 375,235 34,036 64,186 473,457
1976 410,968 31,700 73,213 515,881
1977 497,952 36,200 83,295 617,447
1978 564,898 41,600 77,512 684,010
1979 570,905 41,900 82,293 695,008
1980 623,898 34,500 77,070 735,408

*Excludes freshwater fish from fishponds and mining pools

Sources: Department of Fisheries, Malaysia, Annual Statistics
Depart of Fisheries, Sabah, Annual Reports
Department of Marine Fisheries, Sarawak, Annual Reporits

C. Production

As shown'in Table 14, Malaysia’s total fish production has
grown rapidly over. the. past- decade, with total landings
increasing from:340,000 mt in 1970 to 735,000 mt in 1980.. This



reflects an average annual growth rate of over 8 percent during
this period. The West Coast of Peninsular Malaysia, relying on
the abundant resources of the narrow Malacca Straits has
historically provided the bulk of the country’s fish landings.
These West Coast landings grew from 234,000 mt in 1970 to
503,000 mt in 1980, exhibiting an annual growth rate of just
under 8 percent. By 1980, the West Coast still provided about
68 percent of Malaysia’s total volumie of landings. In the same
year, the East Coast of Peninsular Malaysia recorded landings
of 130,000 mt (18 percent), Sarawak 77,000 mt (10 percent)
and Sabah 35,000 mt (5 percent).

The dominance of the West Coast fishery in total landings
has continued in spite of strong evidence of overfishing these
areas. However, the total production figures to some extent
obscure important downward trends in landings of demersal
species. Demersalfinfish landings from the West Coast reached
a peak of nearly 200,000 mt annually in 1977 and 1978 and have
since declined steadily :to about 160,000 in 1980. Prawn
landings also peaked in 1978 at over 63,000 mt, dropping to
51,000 mt in 1980, Even these lower production levels are well
beyond the estimated MSY for these species, and. there is
therefore little prospect for returning to the levels reached in
1978.

The decline in West Coast demersal landings has been.more
than offset by continued increases in: pelagic landings and
cockle production, -which: reached about 140,000 mt and
120,000 mt, respectively in 1980. The growth in'cockle pro-
duction from 65,000 mt in 1979 to 123,000 mt in 1980 was itself
almost equal to the overall growth in West Coast landings,
suggesting that the decline in demersal catches of finfish and
prawns was just offset by increased pelagic landings. Because
of the lower value of many of the pelagics and the cockles, the
total value of the West Coast catch declined sharply from its
peak level in 1978,

East Coast landings of finfish, crustaceans and molluscs
have all declined since 1978, with total landings in 1980 of only
130,000 mt compared to 154,000 in [978. Demersal finfish
landings averaged about 50,000 mt annually between 1974 and
1978 but by 1980 had dropped to 40,000 mt, Prawn landings
have also dropped in recent years from a peak of 6,000 mt in
1978 to less than 4,000 mt in 1980, Although recorded landings
of both prawns and demersal finfish are well below their
estimated MSY, the pressure of foreign fishing vessels on these
demersal stocks may ‘be affecting Malaysian landings. East
Coast pelagic landings have averaged about 75,000 mt annually
since 1977, a level approximately equal to the estimated MSY
for inshore pelagic resources along the East Coast.

Asshown in Tablé 14, recorded fish landings in Sarawak
grew from only 14,000 mtin 1970 to a peak of 83,000 mt in 1977,
an average annual growth rate of 29 percent over that period.
Since 1977, catches have declined marginally and stood at
77,000 mt in 1980. Trawling accounts for 68 percent of total
landings and trawl catches declined by 11 percent in 1980,

Sabah’s recorded fish production has grown slowly over the
past decade, from 27,000 mt in 1970 to 41,900 mt in 1979.
Production in 1980 declined by 18 percent as landings of both

demersal and pelagic fishes as well as prawns and molluscs
declined.

Marine fisheries supplies over 98 percent of Malaysia’s
recorded fish landings with freshwater production providing
only about 10,000 mt annually. Estimates are not available for
inland capture fisheries in either Peninsular Malaysia or
Sarawak, though these are apparently not large. About
94 percent of Peninsular Malaysia’s production of freshwater
fish from ponds and mining pools (8,211 mt in 1980) consists
of various species of carp. This freshwater production had
a wholesale vaiue of nearly $10 million in 1980. Of Malay-
sia’s total fish landings in 1980 of 735,000 mt, about 68 percent
was finfish, 19 percent was molluscs and cephalopods, and
13 percent crustaceans (see Table 15).

Table 15.
Malaysian Fish Landings by Species Groups, 1980

Molluses
Finfish Crusta- and Others  Total
ceans Cephalopods
West Coast 297,791 63,259 132,313 132 493,495
Peninsular
Malaysia
East Coast 121,584 5,663 3,156 -— 130,403
Peninsujar
Malaysia
Sarawak 57,637 18,775 658 — 77,070
Sabah 26,200 7,500 100 700 34,500
TOTAL 503,212 95,197 136,227 832 735,468

Source: Department of Fisheries, Malaysia
D. Structure of the Industry

In 1980, Malaysia had a registered fishing fleet of over
43,000 vessels of which 55 percent were powered by inboard
engines, 26 by outboard engines and 19 percent were non-
powered (see Table 16). Over 50 percent of the fleet was
operating along the West Coast of the Peninsula, 19 percent on
the East Coast, 16 percent in Sarawak and 13 percent in Sabah,

Table 16.
Number of Fishing Vessels in Malaysia, 1980

Non-Powered Qutboard Inboanrd Total
Boats Powered Powered
Boats Bonts

Peninsular 5,502 6,585 18,433 30,520
Malaysia

West Coast 3,820 5,709 12,553 22,082

East Coast 1,682 876 5,880 8,438

Sarawak 1,671 2,158 3,330 7,159

Sabah 900 2,600 2,300 5,800

TOTAL 8,073 11,343 24,063 43,479

(%) (19) (26) (55) (100)

Source: Department of Fisheries, Malaysia



Table 17.
Number of Licensed Fishing Boats
in Peninsular. Malaysia by Gear Group and Gross Tonnage, 1980

Outboard Inbosrd Powered

Gear Group- Non-Powered Powered 0-25 GT 25-50 GT 50-100 GT 100 + GT Total
Trawl Nets — — 2,92] 1,319 117 1 4,358
Purse Seine 254 368 1,324 575 90 — 2,611
Gill/ Drift Nets 2,497 4,168 7,640 14 2 — 14,321
Lift ‘Nets 178 130 283 33 — — 624
Traps 63 145 531 44 3 — 786
Hook & Line 1,625 1,242 2,594 22 4 | 5,488
Bag Nets 176 203 407 1 — — 787
Push/Scoop Nets 72 58 15 — — — 145
Barrier Nets 118 55 34 — — — 207
Shellfish Collection 19 33 249 — — — 301
Other 425. 178 17 — 14 — 634
Fish Carriers 75 5 132 15 31 — 258
TOTAL 5,502 6,585 16,147 2,023 ' 30,520

261 2

Source! Department of Fisheries, Malaysia

Peninsular Malaysia’s fishing fleet consists mostly of small
wooden hull vessels less than 50 gt in size!. As shown in
Table 17, only 263 vessels (1 percent) were over 50 gt and. of
these, only 2 exceeded 100 gt. Of the 18,433 inboard powered
vessels, 4,358 were trawlers, 1,989 were purse seiners, 7,656 were
gilinetters and 2.621 were hook and line boats. Most of the
latter two groups of vessels are less than 25 gt in size. The
relatively small size of most Malaysian fishing vessels reflects
the traditional practice of making short fishing trips and con-
centrating on inshore fishing grounds. If the less heavily fished
marine resources of Malaysia’s offshore areas are to be
cfxploited over the next decade, somewhat larger vessels
capable of longer fishing trips will be required.

I, THE DOMESTIC MARKET FOR FISHING
PRODUCTS

A. Domestic Fish Consumption

Fish is a central element in the diet of Malaysians -of
virtually all ethnic and income groups. Various studies of
the Malaysia diet have shown that fish products typically
contribute well over half of the animal protein consumed.
Because many common fish prodiicts have remained cheaper
than meat and poultry, fish is especially important in' the diet
of poorer Malaysians in both rural and urban areas.

Due largely to the rapid growth of real income over the past
decade, fish consumption in the Peninsular Malaysia has grown
from about 30 kg in the late 1960’ to approximately.43. kg in
1980 (see Table 18). While no exact estimates are available on
per capita consumption in Sabah and Sarawak, production

and trade figures suggest that average consumption in both
areas may also be close to 40 kg per. capita. These consump-
tion levels place Malaysia among the ranks of the highest
fish consuming nations in the world.

Table 18.
Peninsular Malaysia’s Domestic Fish Supplies, 1980

Whole Fish Equivalents

(000 mt)
Domestic Fish Landings 632%
Less: Trash Fish -143
Less: Exports of Edible Fish Products -134
Plus: Imports of Edible Fish Products +129
Domestically Available Supply of 484
Edible Fish
Per Capita Availability (kg) 43

*Includes 8,200 mt of freshwater tish

Note: 'Based on data supplied: by -the ‘Department of Fisheries,
Malaysia.

Income elasticities of demand for fish in Malaysia were
estimated at about 0.43 in studies carried out in the early
1970 and the rapid growth in fish consumption over the past
dgcade bears out these estimates. In addition, the expansion
of cockle production from about 30,000 mt in 1970 to over
120,000 mt in 1980 led to a nearly 3 fold increase in con-
sumption of this low value product, from about 3 kg in 1970
to over 8 kg per capira in 1980,

IData on the gross tonnage of the Sarawak and Sabah fishing fleets was not available.



B. Dosnestic Fish Supplies nnd Prices

As discussed in Part Il of this profile, domestic fish
production has grown rapidly over the past decade and this has
been the main source of increases in domestic consumption.
Both exports and imports of fish products have grown modestly
(in volume terms) and they have remained closely balanced in
terms of whole fish equivalence,

In spite of rapid increases in fish supplies to the domestic
market, fish prices have riscn more rapidly over the past decade
than prices of meat, poultry, all food items and the general
consurner price index. Since 1967, fish prices have increased at
an annual rate of 7.9 percent wiile those for meat, all food
items, and all consumer items have increased at average rates of
4.3, 5.4 and 5.0 percent, respectively. The growth in real fish
prices at nearly 3 percent annually since 1967 reflects the rapid
increase in domestic demand as well as the influence of sharply
higher world prices for fish. In Malaysia’s open economy, with
virtually unrestricted imports and exports of fish products and
with its low internal rate of inflation, local fish prices were
particularly vulnerable to external price increases.

C. Future Domestie Iish Market Qutlook

Future domestic demand for {ish products in Malaysia will
depend-laigely on population growth rates, increases in income
and prices of fish relative to meat and other substitute foods.
Through the end of this .decade, population growth will
probably continue at close to its present rate of increase of
2.2 percent, Per capita income growth in real terms is more

difficult to forecast but a rate of 4.8 percent annually (the-

government target for 1981-1985) is probably realistic,

" Assuming these rates of growth of population and income
and an incomeé elasticity of demand of 0.4, total domestic food
fish demand will grow at a rate of about 4.2 percent annually.
As shown in Table (9, this will mean national{ood fish demand
of about 845,000 mt by 1990 or 285,000 mt more than supplies
available in 1980, At this rate of growth, average per capita
demand in 1990 would be about 50 kg'!. Even with a substan-
tially lower rate of growth of per capita income (say 3 percent)
and an income elasticity of demand of only 0.3, demand would
still grow at 3.1 percent annually to 760,000 mt by 1990, and
per capita demand would be over 45 kg,

Because of resource limitations in Peninsular Malaysia’s
traditional fishing grounds, it is unlikely that these areas can
provide the incremental production required to meet future
demand Expanded fish production from offshore areas and
rapidly increasing aquaculture production appear to be the
only sizeable sources of.incremental production, but it is
unlikely that these can keep pace with rapidly growing demand.
If domestic fish production does not grow fast enough to keep
up with demand, real fish prices will rise and fish imports
increase, while exports except for high valued specially
products like shrimp, may be expected to decline.

Table 19,
Projected Dorestic Demand in
Malaysia for Edible Fish Products, 1985 and 1990

(000 ini)
Growih Rate Profecied fucreitenial Projected  Incremental
of Domesiic  Demand Deinand Dernand Demand
Demand 1985 Over 1980 1950 Over 1900.
3.0 649 89 753 193
3.5 665 105 790 230
4.0 681 121 829 269
4.5 698 138 870 310
5.0 1S 155 912 352

Note: Projections based on an estimated total domestic supply of
edible fish of 560,000 mt in 1980

D. Domestic Iish Marketing and Processing Facilities
and Practices

1. Disposition of Fish Landings

According to 1980 Government statistics.for Peninsular
Malaysia, over 60 percent domestic fish landings are eventually
consumed as.fresh or frozen fish, 15 percent are dried, salted,
fermented or otherwise cured, about 20 percent is reduced into
fishmeal or fertilizer and the balance goes to canning or other
uses. The pattern of disposition in Sarawak and Sabah is
apparently similar, with most fish consumed either fresh or in
dried form:, The dominant prefcrence for fresh fish in the
domestic market Has shaped the development of the country’s
fish handling and marketing system,

2. Marketing System

Fish is landed by private fishermen at hundreds of locations
along the coasts. There, it is typically sold to buyers who
arrange transport for the fish to major market centres, In
smaller towns, the buyers  are themselves wholesalers,
distributing fish directly to retail outlets at town markets and to
motorcycle vendors. For the largest markets like Kuala
Lumpur and Singapore, the buyers in outlying areas ship to
wholesalers who sell their fish through the central wholesale
markets;

In spite of local criticism of “exploitive middlemen” in
Malaysia’s. fish trade, the marketing system. is highly
competitive, entry (at least to ethnic - Chinese) is largely
unrestricted, and the marketing margins generally appear to
reflect real costs and risks associated with fish marketing.

3. Fishing Handling?
{al Handling on Board Fishing Vessels

Except for shrimp, much of Malaysia’s fish cateh is poorly
iced if any ice at all is used, As noted earlier, most vessels are

[This would be onc of the highest rates of fish consumption in the world, though still below those of Kores and Japan in 1980.
*Much of this section is drawn from a 1979 paper by A. Kamari, A.Z. Idrus and Z. Merican entitled “The Handling and Transportation of

Fish in Malaysia."”



small and very few have insulated fish holds. Virtually, none of
the boats have the capacity to freeze on board. In spite of these
handling practices, the short duration of most fishing trips
(8-10 hrs) allows a good share of fish to be landed in relatively
good condition,

(b) Handling at Landing Centres

There are a few organized landing centres in the country and
fish is still being landed at practically all the fishing villages
along the coast. The pbacking and transportation of fish from
points of landing to large market centres is fairly well organized
and those engaged in the business appear to appreciate the
importance of maintaining the fish at a low temperature.
Packing is sometimes delayed from two to five hours after the
fish is landed.

Fish are packed in boxes which are made of local wood.
The boxes are of varying size with capacities ranging from
120 kg to 240 kg. The boxes are often lined with heavy grade
plastic sheets. As the fish are resorted and weighed, they are
packed into boxes with crushed ice.. Small fish is mixed with ice
by stirring them with a wooden paddle as each box is gradually
being filled. This no doubt cools the fish but-the texture of the
fish may be damaged. When the boxes are full, the loose ends of
the plastic sheets are folded over and sometimes the boxes are
covered. Prawns and certain types of fishareat times packed in
undrained galvanized iron containers,

Proper storage facilities at landing centres are. either
inadequate orentirely lacking. The general practice isfor fish to
be consigned directly to market centres without holding them at
the landings; where storage becomes necessary, fish are iced and
kept in cold rooms or in-the open,

(c) Handling at Wholesale and Retail Markets

The urban centres on the west coast of Peninsular Malaysia
are the main market outlets for fresh fish originating from both
the west and east coast as well as from Thailand. There are few
holding facilities in the wholesale and retail markets, mainly
because the consumers prefer fresh fish as opposed.to frozen or
chilled fish. On an average day, the majority of a particular
consignment of fish will have been cleared at day break at the
wholesale markets and by the evening of the same day at the
retail level. . The high priced fish are consumed in the more
affluent urban centres and the low priced fish are absorbed by
the rural markets. Thus, at the urban centres fish may be
regraded according to their suitability for immediate disposal
or for re-consignment to the rural areas,

Some of the consignments arriving at the Kuala Lumpur,
wholesale market are beginning to show signs of deterioration.
The quality of these prawns is poor probably because most of
the good quality prawns have been taken by the frozen prawn
processors for export.

Consignments coming from 'distant landing ‘areas like
Dungun, Trengganu ‘and Thailand seem to have a lot ‘of ice
remaining in the packing boxes but those consignments from
landing areas much closer to Kuala Lumpur are at times devoid
of ice;

In the wholesale market, some of the small fish and prawns
may be partially processed under unhygienic conditions.. 1t is
also observed that at the wholesale level, very little re-icing is
done if the fish is to be immediétt;ly sold to retailers; re-icing is
only done if the fish are to be repacked to be dispatched to other
markets,

The retailers- generally do not re-ice the fish except when
there is excess ice left behind from the fish boxes and this ice is
normally highly contaminated. Fish on display is very seldom
iced.

Two recent surveys conducted to determine the quality of
fish at the retail market in the fishing town of Kuala Trengganu
and at the wholesale and retail markets in Kuala Lumpur
showed the following sequence of deterioration. In the
mornings, the fish are relatively fresh, by the early afternoon
signs of spoilage begin to appear and by the late afternoon most
of the fish have greatly deteriorated. Fish with a high fat
content, like the Rastrelliger spp (6-8 percent fat content) are
especially susceptible to spoilage under the present market
conditions.

4. Fish Transporiation

‘Shipment is made in trucks on the mainland or by boats
from offshore islands to the mainland. For long distances, the
boxes may be opened and re-iced en route. Fish bound for
Singapore from centres on the north east coast is re-iced at
Kuantan. Refrigerated or insulated transport is not used for
transporting fresh fish.

The polythene lined boxes and the galvanized iron
containers do not allow the melt water to drain ireely. The
eftect on fish quality may not be too drastic if sufficient ice is
used, but with insufficient ice spoilage is common. In the
trucks, the boxes are stacked one on top of the other and once
fully loaded, the truck is normally covered with a tarpauline.

5. Fish Processing in Malaysia

The principal commercial fish processing industries in
Malaysia involve products for export, canned fish and fish-
meal. Other fish processing such as salting, drying and
fermenting are carried out at cottage industry level.

(a) Frozen Marine Product Industry

There are about 43 factories producing frozen seafood in
Malaysia. -Of these, 33 are located on the west coast of
Peninsular Malaysia, 16 out of the 33 factories are located
on the northwest states which are near to a port.

The frozen seafood industry produces frozen cooked and
pealed shrimps, frozen raw headless shrimp, frozen cuttlefish
and other marine products. The principal product is frozen, ‘
cooked and pealed shrimp which constitute about 70 percent of
total production. This is followed by frozen raw headless
shrimp which is 17 percent of production, frozen cuttlefish
8 percent and other frozen seafood S percent.

(b) Fish Canning Industry

In 1980, there were 15 factories involved in actual produc-
tion of canned seafood. The factories are located in Peninsular



Malaysia and [l out of these factories are located in the north
western region of Peninsular Malaysia.

The main products produced are canned mackerel and
canned sardine which are mainly for domestic market and
Asian countries, The market for canned cuttlefish is also the
same. Canned tuna, prawns and crabmeat are produced mainly
for export to Europe, Australia and New Zealand markets.
Canned cockles are produced in small quantity for the local
market,

(c) Fishmeal Factories

Fishmeal is produced in Malaysia by about 37 small
factories with a total rated production capacity of about
800 mt per day or over 200,000 mt annually. Actual recorded
production in 1980 was only 33,000 mt less than 20 percent of
rated capacity. While about 1,900 mt of fishmeal was exported
from Peninsular Malaysia in 1980,. over 30,000 mt was
imported. Of those imports, 98 percent was from Thailand.

(d) Dried, Salted, Smoked and Fermented Fish Production

As noted above, a sizeable share of Malaysia’s fish catches
are processed into dried, smoked, salted or fermented products.
Virtually, all of this processing. occurs on board . the fishing
vessels or at the landing sites. There are no large commercial
mechanical driers in, operation, but the cottage industry
methods are generally good and the quality of most of the
products is high by regional standards.

1V. FISH PRODUCT EXPORTS

Malaysia’s statistics on fish exports are reported separately
for Peninsular Malaysia, Sarawak and Sabah and trade among
these three areas are treated as exports; a consolidated export
statement is not available. Since the trade among the three
areas is substantial, the recorded exports of the three combined
significantly overstate the actual export total. In addition, the
official statistics for Sarawak exports are apparently
substantially in error and therefore no attempt is made here to
estimate Malaysia’s total exports.

Peninsular Malaysia’s fish exports peaked in 1979 when
126,000 mt of fish products were exported with a totalvalue of
$142 million, Exports dropped markedly in 1980 to 115,000 mt
(valued at $112 million). The sharp decline in landings of
prawns, which account for over one-third of total exports, was
the main source of reduced export revenues in 1980. As prawn
resources are being heavily fished throughout the country, there
is little prospect for expanded prawn exports unless prawn
aquaculture can be developed on a large scale. There is
however, scope for  further expansion of mollusc. .and
dried/salted pelagic fish exports as, production of these species
from a number of areas can be greatly expanded.

PHILIPPINES
I. GENERAL ECONOMIC SETTING

The Philippines is a country composed of over 7,000 islands
with a total land area of nearly 300,000 sq km. Until very
recently, its population growth rate was among the highest in

the world at nearly 3 percent. Since 19706, that growth rate has
reporiedly declined to about 2.4 percent and total population
was estimated at about 49.5 million in mid-1981. Population
density'stood at 165 per sq km (in mid-1981), the highest in
Southeast Asia except for Singapore.

Over the past decade, the Philippines economy has grown at
a rate of nearly 6 percent annually. Real per capita income has
grown by more than 3 percent annually and by 1980 had
reached $710 million.

However, Philippine economic indicators since 1975 depict
an economy under growing stress. The rising cost of oil has
been the main cause of this, since beyond its direct impact its
worldwide effects have hurt Philippine exports and have
affected private investment, which has lost its earlier buoyancy.
The first oil shock in 1973 caused a sharp rise in the unit price of
imports to a level not reached by subsequent improvements in
the export unit price. The terms of trade declined and there-
after oscillated around a low of 75 index points (1972 = 100).
Government policies have sustained high levels of import
demand growth resulting in large external deficits and a huge
foreign debt. Accordingly, from 1974 to 1980, the Philippine
current account deficit rose from 1.2 percent to 5.8 percent of
GNP and foreign debt stood at $15,800 million at the end of
1981.

The agriculture sector, including forestry and fishery, plays
a dominant role in the Philippine economy. About 70 percent
of the population (or 33 million people) live in rural areas, and
two-thirds of these people depend on farming for their live-
lihood. The sector accounts for 26 percent of gross domestic
product (GDP), employs about half of the nation’s labour force
and accounts for 60 percent of export earnings. Nearly three-
fourths of the land under cultivation is devoted to grain
production, notably rice and corn; other major crops are
sugarcane, coconut, abaca, pineapple, banana and tobacco.

Despite the importance of agriculture to the national
economy, the sector is characterized by six fundamental
weaknesses. These are: (a) low family income and savings
capacity; (b) large family size and severe limitations on the
availability of new agricultural land; (c) the predominance of
traditional production methods and resultant low productivity;
(d) poor social services; (¢) high unemployment; and (f) pro-
nounced rural-urban population drift. Most of the sector is
made up of small-scale farms; the national average farm unit is
3.6 hectares. Most of the non-marginal lands are already under
cultivation so that agricultural’ development and the
improvement of farm incomes critically depend on increased
productivity on already cultivated land.

Ii. THE FISHERY SECTOR
A. Resource Base
1. Marine Resources

The Philippines has a coastline of 17,460 km-and a total
marine water area of 1,67 million sq km within its exclusive
economic zone. The:.country has a relatively narrow
continental shelf and a precipitous continental slope, so that
nearly 90 percent of the total marine area is deep water (over



200 m). Coastal shelf areas with depths of less than 200 m cover
an area of only about 185000 sq km. Traditionally, these
coastal waters have been highly productive and fishing effort
has been concentrated on them. As a result, many coastal fish-
ing grounds appear now to be at or beyond their maximum
sustainable yields and this has become a major economic and
social problem for the heavy concentrations of fishermen living
in these areas.

Fishing effort in the offshore and deep-sea areas has
historically been relatively light, but since the mid-1970%, the
Philippine tuna purse seine fleet has grown rapidly to about
80 vessels by 1981. After recording extraordinary increases in
catches between 1975 and 1979, landings of export size skipjack
and other tuna-like fishes by the purse seine fleet have declined,
suggesting that fishery may also be showing the effects of over-
fishing. This may be because of the large numbers of juvenile
skipjack and yellowfin tuna that have been taken by the purse
seine, bagnet and ringnet fleets.

No comprehensive assessment has been made of the
Philippine marine fisheries resource potential, although rough

" estimates suggest a maximum sustainable yield in the range of
1.7 million mt or more. The 1980 marine catch of 1.25 million
mt is still substantially below this maximum yield estimate,
but it is nonetheless clear that many areas are overfished and
that further increases in marine production will have to come
largely from remote areas previously considered uneconomic to
exploit.

2. Inland Kisheries and A‘quﬂculiure Resources

While the prospects for expansion of marine capture
fisheries is somewhat limited, the potential for expanded fish
production from swamps, -inland waters and fishponds is
enormous. The Government Bureau of Fisheries and Aquatic
Resources (BFAR) estimates that there are 247,000 ha of
brackishwater swamps, 127,000 ha of freshwater swamps,
500,000 ha of lakes, reservoirs and rivers and 182,000 ha of
existing fishponds. There is little doubt that the 1980
production level from these areas of 421,000 mt is far below
their production potential, and that the extension of currently
available aquaculture techniques could lead to a doubling or
more of this production within the next decade:

Table 20.
Philippine Fish Production by Sub-Sector, 1971-1980
(000 mt) ’
Total
Year Commercial Municipal Total Fish- Inland Inland and Total
Moarine Marine Marine Ponds Fisheries Aquaculfure
1971 382 543 925 98 N.A. 98 1,023
1972 425 599 1,024 99 N.A, 99 1,123
1973 465 640 1,105 100 N.A. 100 1,205
1974 471 684 1,155 113 N.A. 113 1,268
1975 499 732 1,231 106 N.A. 106 1,337
1976 508 619 1,127 113 153 266 1,393
1977 518 713 1,231 116 162 278 1,509
1978 506 776 1,282 119 180 299 1,581
1979 501 758 1,239 134 209 343 1,582
1980 488 762 1,250 136 285 421 1,671
Source: BFAR

B. Production

As shown in Table 20, Philippine fish production has grown
from 1.02 million mt in 1971 to about 1.67 million in 1980, an
average annual growth rate of 5.6 percent over the period.
Until 1976, marine catches by municipal fishermen provided
over 50 percent of the national fish production. However, the
growth of those catches has leveled off since 1975 and they were
relatively stable in the 1978-1980 period. As noted above, there
is probably limited scope for further expansion of marine
catches by municipal fishermen over the next decade as the
coastal resources are already heavily exploited.

Marine catches by commercial fishermen grew by less than
3 percent annually during the 1970’. Catches peaked at
518,000 mt in 1977 and have declined each year since. As noted
earlier, most of the Philippine’s commercial fishing fleet
operates in coastal waters, and the decline in their productivity
was not fully offset by the sharp increases in tuna landings by
the offshore tuna fleet during this period (see Table 21). Over-
all marine landings grew by 3.4 percent annually over the past
decade, but most of that was during the early 1970%; 1980
marine landings (1.25 million mt) were only marginally higher
than those recorded in 1975 (1.23 million mt),



Table 21.
Philippine Tuna Produciion, 1974-1980
(i)
Year Skipjack Yellowfin and Frigate Eastern Totial
Bigeye Tuna Little Tuna
1974 29,456 51,732 26,889 37,80! 145,878
1975 31,657 52,793 29,738 36,199 150,387
1976 29,174 44,478 28,328 23,004 124,984
1977 55,090 63,059 43,007 54,744 215,900
1978 49,730 47,029 50,899 36,341 183,999
1979 45,084 49,224 79,909 23,094 197,311
1980 31,178 48,023 96,874 24,730 200,805

Source: BFAR

Most of the growth in Philippine fish production in recent
years has been the result of rapid increases in production from
fishponds and inland fisheries {including freshwater équa-
culture and capture fisheries), inland fisheries production has
grown at an annual rate of nearly 17 percent, reaching 285,000
mt in 1980, Combined with fishpond output of 136,000 mt, the
total inland fisheries and fishpond production of 421,000 mt
was over 25 percent of total production in 1980. If the
combined fishpond and inland fisheries subsectors can
maintain their 1976-1980 average growth rate of 12.6 percent,
production from these sectors will reach | million mt by 1988.
To maintain such a growth ratée will require an enormous
amount of investment toimprove and expand existing fishpond
and fishpen areas, but there is little doubt that the technical and
economic potential for such production exists, and further that
it is on these subsectors that the country will have to rely for
major increases in its national fish production.

C. Structure of the Fishing Industry
1. Marine Fisheries

Marine capture fisheries in the Philippines are categorized
into the commercial and “municipal” or artisanal subsectors.
This distinction is made solely on the basis of vessel size with all
fishing vessels over 3 gt being classed as commercial vessels and
requiring a license from BFAR. In 1980, there were 2,407
licensed commercial fishing boats and another 586 accessory
vessels, most of which were fish carriers, Asshownin Table 22,
nearly 70 percent of the commercial fishing vessels are small
(less than 25 gt), with most of these smaller vessels being
bagnetters, trawlers, small purse' seiners and ringnetters.
Among the larger fishing boats, only 157 were over 100 gt; of
these, 83 were purse seiners and 59 were trawlers.

As municipal fishermen are not required to register their
boats with BFAR, there are no accurate estimates of the total

Table 22.
Philippine Cominercial Fishing Vessels by Tonnage and Gear Type, 1980

Tonnage Class (GT)

Gear Type 3-28 25-50 50-100 100-200 200-500 450+ Total
Bagnet 559 48 15 2 — — 624
Beach Seine 71 4 2 — — — 77
Gill Net 23 — — — — - 23
Hook & Line 56 23 16 2 -— — 97
Long Line 14 8 1 — 3 — 26
Muro-Ami 2 2 — — 3 — 7
Purse Seine 167 68 94 75 5 3 412
Push Net 57 — — - — — - 57
Ring Net 128 29 1 e — — 158
Round Haul Seine 33 — — -— — — 33
Trawl 525 119 145 55 4 — 8348
Other Fishing Vessels 33 3 C 4 3 2 — 45

Total Fishing Vessels 1,668 304 278 137 17 3 2,407
Accessory Vessels 262 111 88 70 55 e 586
Total Commercial Vessels 1,930 415 366 207 72 3 2,993




number of municipal vessels!. Rough estimates suggest that
there are about 200,000 of such boats, mostly of them wooden-
hull, double outrigger canoes (“bancas™), 4-11 m in length.
About 45 percent of these bancas are motorized, typically with
10-14 hp inboard gasoline engines. The smaller of these bancas
normally fish only inshore water and their relatively meager
catches are utilized within the fishing village or nearly areas.
Many of the larger motorized bancas are commercial in that
they utilize similar gear and marketing channel as those slightly
larger boats classified as commercial fishing. Consequently,
much of the municipal catch is not subsistence or artisanal in
the normal sense and the main growth in municipal landings in
recent years has been from those vessels operating farther
offshore and selling their catches for eventual marketing in
Manila, other cities or for export.

2. Inland and Brackishwater Fisheries

Aquaculture has been a significant form of fish production
in the Philippines for many years. Mostaquaculture takes place
in brackishwater fishponds were milkfish is the major crop, and
shrimp an increasingly important second crop. Freshwater
aquaculture production includes the culture of - milkfish
produced in fishpens in Laguna de Bay, the remainder beinga
mixture of carp, tilapia and other species produced in ponds,
cages and rice fields.

According to BFAR statistics, there are about 176,230 ha of
brackishwater fishponds in the Philippines. These fishponds
are operated almost exclusively by the private sector. About
half of the total fishpond areas is privately owned, and half is
leased from the Government. The average fish farm has about
13 ha of ponds. The present milkfish culture system relies on
the collection of fry in shallow waters along the coast, since
artificial propagation of this species has not yet been achieved
on a commercial scale, Cultural practices for milkfish have
been developed locally over many years and include pond
cleaning and drying, pond leveling, pest eradication, fertiliza-
tion and in some cases supplementary feeding. The rearing
period varies but it is not unusual for milkfish to be harvested
only three or four months after being stocked as fingerlings.
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Brackishwater pond yields average 770 kg/ha; this is low
mainly due to inadequate management. The more progressive
fishpond operators have achieved much higher yields per
hectare through the use of increased inputs and good manage-
ment. Of the three main regions of the Philippines — Luzon,
the Visayas and Mindanao - {ishpond production is relatively
well developed in Central Luzon and the Western Visayas.
While annual poad yields in Mindanao average only
400-650 kg/ha, the average yields in certain provinces in
Central Luzon and the Western Visayas range from 1,200 kg/
ha to 1,400 kg/ha.

D. Contribution of Fisheries to the Economy

Fisheries has historically made an important contribution
to the Philippine economy in terms of income, employment,
nutrition and more recently export earnings. Production from
the fisheries sector in 1980 was valued at ¥ 11,600 million
($1,544 million), accounting for about 4.4 percent of GNP. In
spite of a sectoral growth rate of about 5 percent over the past
decade, fisheries contribution to GNP has declined from about
6 percent in the early 1970 to 4.8 percent in 1979 and 4.4 per-
cent in 1980. This decline may be expected to continue as the
Philippine economy shifts toward greater industrial output and
less reliance on agriculture and fisheries. The resource
constraints on further marine fisheries production will also
make it increasingly difficult for the fisheries sector to grow as
rapidly as the rest of the economy.

Precise data on the employment generated by the lishery
sector is not available, but the 1980 total was estimated to be
about 800,000 or about 4.6 percent of the national labour force.
Of this total, there were reported to be about 500,000 municipal
fishermen (both inland and marine), 54,000 commercial {isher-
men, 194,000 aquaculture workers and 55,000 fish processing
workers. Over the past 5 years, the number of municipal
fishermen is reported to have declined, whil¢ the number of
aquaculture workers and commercial fishermen has grown,
The greatest potential for additional employment generation
over the next decade will be in‘aquaculture, as'the areas under
cultivation expand and as more intensive management policies
are introduced.

Table 23,
Philippine External Trade Balance in Fishery Products, 1976-1980
(3000)
Import Import Export Export Trade
Year Quantity Value Quantity Value Balance
(mf)* ($000) (mt)* ($000) (5000)
1976 64,111 35,754 23,654 44,390 8,636
1977 38,557 27,703 33,534 53,407 25,704
1978 47955 31,161 48,438 72,255 41,094
1979 45874 28,063 64,890 105,961 77,898
1980 53,402 36,488 76,179 125,049 88,561

*Net weights of traded products
Source: BFAR

IThese small boats are registered with local municipalities, hence these fishermen are known as “municipal” fishermen.



Table 24.
Annual Per Capita Consumption of Fish, Meat and Dairy Producis by Income Group®
(kg)
Income Groups

Commodity Group Lowest Medium Low Medium High Highest
Fresh/Frozen Fish** 14.0 17.6 21.8 25.3
First Class Fish 4,2 6.0 8.7 12.0
Second Class Fish 2.4 2.7 2.8 3.2
Third Class Fish 4.4 53 5.6 5.6
Dried Smoked Fish 3.9 4.0 4.5 4.7
Crustaceans & Mollusces 2.7 3.5 4.9 7.2
Canned Fish 0.9 1.3 1.5 1.7
All Fish 215 26.4 32.7 38.9
Pork 3.6 6.4 10.2 16.0
Beef 1.6 2.6 4.5 7.6
Processed Meat 0.3 0.7 1.5 3.5
Chicken 2.3 3.2 5.5 8.8
Eggs 1.8 3.2 4.8 7.4
Dairy Products 44 7.5 1.7 15.7
TOTAL 35.4 50.0 70.9 98.0
(Fish as percent of Total) 1) (53) (46) (40)

* Based on an average of the results of 19 surveys conducted between 1970 and 1976 throughout the Philippines

** Includes some fish of unknown class

Source: “Income and Food Consumption®, Special Studies Division, Planning Service, Office of the Minister, Ministry of Agriculture, June 1978

As discussed in Part 1V of this profile, Philippine.fish
exports have grown rapidly in recent years. In 1980, the
Philippines exported over 76,000 mt of fishery. products
valued at $125 million. The 1980 export revenues were almost
three. times the 1976 level of $44 million, largely because, of
the enormous increase in foreign tuna sales. Between 1976
and 1980, the country’s positive trade balance in fishery pro-
ducts grew from about $9 million to $89 million (see Table 23)
as import growth was constrained and exports encouraged.

I, THE DOMESTIC MARKET FOR FISHERY
PRODUCTS

A. Domestic Fish Consumption and Fish Prices

Fish is a central part of the traditional Filipino diet for
people from all income classes and geographic regions. As
shown in Table 24, fish products provide well over 50 percent
of the animal protein foods for people in the lower income
groups, and even in the higher groups, fish is the largest single
source of animal protein. Because many fish products are
priced substantially below those for meat, poultry and dairy
goods, fish is especially important in the diet of poorer
Filipinos. Survey results suggest that even for the lowest
quartile of the population, consumption averages over 20 kg
per capita, well above the worldwide average. BFAR data
suggests that average per capita consumption of fish for all
Filipinos was about 27.3 kg'in 1980 (see Table 25).

Defined in this survey as milkfish, mackerel, mudfish and tuna,

Table 25.
Fish Available for Human
Consumpiion in the Philippines, 1980

Whole Fish Equivalent

(000 wit)
Domestic Production
(Excluding Non-Edible Products) 1,405
Imports (Excluding Fishmeal) +43
Exports
(Excluding Non-Edible Products) -139
Total Available Supply 1,309
Per Capita Available Supply (kg) 21.3

Source: BFAR statistics and industry estimates

Because of the historical role of fish as a staple in the
Filipino diet, consumption levels have traditionally been high
and income elasticities relatively low. As reported in Table 26,
survey show that dried/smoked fish, the cheapest fish available,
has very low income elasticities ranging between 0.03 to 0.19.
Even fresh/frozen fish has a relatively low overall income
elasticity of demand (between 0.15 and 0.34 although first class
fish! ‘and crustaceans and molluscs have income elasticities
averaging between 0.4 and 0.6). Conversely, all the close



Table 26.
Incoine Elasticities of Demand for
Fish Products snd Other Animal Protein Foods inn the Philippines*

Lowesi o
Medivm Low
Income Group

Medium Low
to Medium
High Income

Medinm High
to Hipghest
Income Group

Lowest (o
to Highest
Inconte Group

Group
Fresh/ frozen Fish 0.29 0.34 0,15 0.33
First Class Fish 0.44 0.59 0.32 0.56
Second Class Fish 0.15 0.06 0.13 0.17
Third Class Fish 0.23 0.09 0.00 0.14
Dried/Smoked Fish 0.03 0.19 0.10 0.10
Crustacenis/ Molluscs 0.40 0.52 0.35 0.56
Pork 0.71 0.74 0.45 0.74
Bee{ 0.68 0.86 0.51 0.78
Processed Meat .01 1.17 0.80 0.98
Chicken 0.41 0.85 0.46 0.68
Epgs 0.71 0.65 0.43 0.71
Dairy’ Products 0.60 0.71 0.29 0.65

*Based on an average of 19 surveys between: 1970 and 1976 throughout the Philippines
Source: “Income and Food Consumption”, Special Studies Division, Planning Service, Office of the Minister, Ministry of Agriculture,

June 1978

fish substitutes (pork, beef, processed meat, poultry, eggs
and dairy products) have higher income clasticities, generally
ranging between 0.5 and 0.8 for most income groups,

The relatively low estimates of income clasticities of demand
for fish supgest that domestic demand for edible fish should
have grown only slightly faster than population. In the period
(rom 1972 through 1980, population growth averaged 2.6 per-
cent per year while real per capita income grew by 3.7 percenl
annually. If the average income elasticity of derand for allfish
products was only about 0.3 as these surveys suggest, the overall
demand for fish should have grown by about’ 3.7 percent
annaally between 1972 and 1980, However, during the same
period, the average real price of fish increased by nearly 2 per-
cent per year; this suggests that domestically available supplies
did not keep pace with the growth of local demand

While there is no- definitive data available -on fish con-
sumption by region. surveys suggest that those pr ovinces where

production-is highest generally enjoy the highest consumption:

rates while the landlocked: provinces: (such as the Mountain
Province,” Nueva Ecija, Pampanga and Tarlac.in Central
Luzon) and ' others  with lower landings have per. capita
consumption as low as one half or less of the national average.
Thisis largely 2 consequeénce of the: still inadequate. fish
preservation and: distribution system,

B. . Domestic Fish Supplies

As discussed’in Part:11: above, overall fish production as
reflected in BFAR statistics has grown fairly rapidly over the
past:decade. However,sinée (975 most of the growth has been
from ‘the inland - and: brackishwater: fishpond:: subsectors.
Imports of canned fish have been restricted by quotas to protect
local canners and therefore, during the [977-1980 period, an
average of only about 27,000 mt of canned fish (principally
mackerel from Japan) was imporied (see Table 27). Canned
fish imports in 1980 of 28,755 mt (net weight) had a whole fish
equwalent of about 43,000 mt, whereas Philippine edible fish
exports in 1980 had a whole fish equivalent of -about
139,000 mt. As a result, the Philippines was a net'cxporter of
edible fish products by about 96,000 mt in 1980 compared'to
being a net importer in 1975 of about 75,000 mt (whole fish
equivalent). Asa consequence, supplies of edible fish available
for local consumption have grown at a slower rate than total
fish production and this accounts in part for the rise in real fish
prices.

However. even after adjusting for imports and exports, the
total available supply of cdible tish products to the Philippine
market should have grown by nearly 5 percent between 1972
and 1980. 1f domestic demand grew by only 3.7 percent. real
fish prices should have declined, whereas ‘in fact they grew by



Table 27.
Philippine Tinporis of Fish Products, 1976-1980

(mt nei weight)

Year Canned Fish Fresh/Frozen Salied/Dried Fishmeal Total
Fish Iish

1976 45,360 13 11 18,727 64,111

1977 26,401 23 15 12,118 38,557

1978 29,768 22 31 18,134 47,955

1979 22,446 39 29 23,360 45,874

1980 28.755 18 8 24,621 53,402

Source: BFAR

nearly 2 percent annually. There may be a number of reasons
for this apparent contradiction but the most likely is that actual
fish production grew at a substantially lower rate than: the
5.6 percent reflected in BFAR statistics possibly because :of
substantial under reporting of catches in the early 1970,

C. Future Domestic Fish Market Outlook

Future demand for fish products in the Philippines will
depend on population growth rates, growth of real income,
prices of fish relative to meat, poultry and other substitutes, and
also on the rate of improvement in fish preservation, transport
and distribution systems. Over the next decade, population
growth rates are expected to -continue- their decline and may
average around 2.2 percent-annually for the 19811990 period.
Per capita:ihcome growth is: more difficult to forecast, but.an
annual rate of about 3 percent is: probably a median forecast,

Assuming these growth rates of population and per capita.

income, if the income elasticity of demand for fish remains at
about 0.3, and if some improvements are made in fish pre-
servation, transport and marketing systems, domestic fish
demand should grow at between 3.0 and 3.5 percent annually
between 1981 and 1990. Asshownin Table 28, this willmeanan
increase in domestic demand for edible fish products from
about 1.3 to 1.8 million mt annually in 1990.

Table 28.
Projected Domestic Demand in
the Philippines for Edible Fish Producis

(000 mt)

Growth Rate Projected Incremental Projected Incremental
of Domestic  Demand, Demand Demand, Demand
Demanu (%) 1985 over 1980 1000 over 1980

2.5 1,481 172 1,676 367

3.0 1,517 208 1,759 450

3.5 1,555 246 1,846 537

4.0 1,593 284 1,938 629

Note: Projections are based on a total domestic supply of edible
fish of 1,309,000 mt in 1980. (See Table 25).

To achieve this increase of about 500,000 mt of fish annually
will require a substantial amount of investment, Since most of
the potential for expanded production is in the brackish and
freshwater aquaculture areas, these subsectors will require
rapid growth rates. If such production growth does not occur,
real fish prices can be expected to rise significantly unless the
government allows a large increase in imported fish products.
Suchimports should ' however, not be required in view of the
productive potential available within the country.

D. Domestic Fish Marketing and Processing
Practices and Facilities

1. ‘Fish Distribution

The present distribution of fresh fish in the Philippines
can be divided into:

(a) Local distribution; mainly municipal catch, delivered to
the villages, to the closest hinterlands, and local processing
industry. It is ‘characterized by short transport lengths, few
facilities and a short time-cycle from catch to consumption.

(b) Commercial distribution, mainly.commercial marine
and fishpond: production, transported, to the large markets in
cities and urban areas. 1t:is characterized by longer time-cycle
from catch to consumer and consequently the need for better
facilities, equipment:and organization.

Municipal hishermen operate close to the shore along the
entire coastline and contribute-about: 50 percent of total fish
landed in the ‘country: #They deliver high quality:fresh fish
seldom more than:one day old;a large portion of the catch
is- being sold: directly'to consumers, often :by: members. .of
the: fishermen’s: families acting as vendors or retailers. . Fish
distribution at this level is usually limited to the.immediate
hinterland. ‘Where' the catch'wvolumes are large and con-
centrated,: the catch is collected: by middlemen for transport
to larger markets. These buyers usually purchase high-priced
and high-quality species, due to its demand in the major cities.
Varieties such as sardines, anchovies, slipmouth, etc., which
have a limited market in the wet form, and fish landed at
places far from major markets are absorbed by the local pro-
cessing industry for salting and drying or for salt ferment-
ing for preparation into fish paste and sauces.



Commereial fishermen land their cateh at more than
Q0 sites. Howevel, the bulk of the landings are concentrated
at a few major markets, with the |1 main urban malketb
accounting for about 80 percent of the total commercial catell,
At present, the comnmereial tmarine fishermen operate without
specialized {ishing port facilities with the exception of the
Navotas Fishing Port and Fish Market in Malabon, Metro
Manila. Alarge number of commuercial fishing vessels therefore
land their catch at various types of landing sites. Af the larger
coastd] cities and towns, there are marketing sheds, but in other
places, the fish in tubs are sold in the open.. 1t is reported that
the Government plans to construct [0 or more commercial
fishing ports.

A lack of ice restricts fish movement and results in
considerable losses, BFAR operates with limited success, 16 ice
plants and cold storage facitities ranging in capacity from
5-40 mt per day. Nationwid¢, over 100 privately-owned ice
plants operate, varying insize from [ to 160 mt per day, Most of
the private plants are peared 1o the non-fish domestic market;
and many of these and indced some of the BFAR plants, are
located at sotne distance from (ish landing sitcs. The national
preterence is for fresh fish and retailers share a common beliel
that the consumer will not buy fish on ice..
typically removed at the retail siage,

Ice is therefore

2. Fish Brokerage System

1 he tocal point ol 'tne tnarketing chain in the Philippines is
the fish broker. Virtually, all fish produced by the commereial
fishing sector goes through the hands of a broker at either
provincial or major market level. When the fish is landed, it is
sold cither to a middleman called a “buyer/seller” at an agreed
price, or consigned to a broker. This latter is by far the most
common practice, with the broker often supplying operating
funds to the vessel operators. DBids are “whispered;‘ to the
broker by buyers/sellers in the market, resulting in a closed
auction where verification of actual prices puid is difficult.
The buyer/seller in turn.sells his fish to wholesalers, who sell to
retailers at various urban markets. Due to the very limited
storage capacity available, leftover fish are sold at considerable
discount for drying,

Comimercial vessels landing at provincial ports go through
much the same system as do fishpond operators and municipal
fishermen; however, provincial prices tend to be lower than
those in Manila, especially in cases where operators and fish
buyers are selling their {ish to brokers who then transport it
to major markets.

3. Transport

Most fresh marine fish.are brought to ‘the main urban
markets by sea, whereasfishpond production is usually brought
by truck or jeepney. Road transport is mostly done directly by
brokers and wholcsalers, little use being made of common
carriers. Some large opcrators now. use their own insulated
vehicles to transport high quality first class fish to urban
markets for local consumption or export,
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Most of the {ish landed'at Navotas and provincial markets i
delivered in galvanized buckets or tuby, euch holding between
30 and 40 kg of fish. Use of these containers, combined with
poor 1cing, account for considerable drip loss. bruising, and losy
of quality; most commercial fishing vessels and fish carriers
have no refrigeration ang mostiraditional vessels have little or
no insulation,

4, Processing

Around 300,000 mt live weight of fish or 30 percent to
40 percent of total landings are processed annually. Drying has
beconic an important industry in' view of large volumes of
smaller fish landedin ‘certain provinges by the municipal
fishermen, and the lack of proper infrastructure and road
facilities at most of the landing places in the provinces. More-
over, it provides employment to the people living close to these
tishing villages, This industry also contributes to the national
effort to reach desired auntritional targets. The processing
industry likewise acts as a regulating factor in the fresh fish
market by making important use of surpluses and potential
waste, The most common methods of processing are drying and
fermentation, Others include canning, fishmeal production
and freezing for export.

(a) Sulted/dried or smoked fish, About 400,000 mt live
weight of fish is processed in this manner annually, either at the
cottage industry level or in small industriat units atong the
coasts, The raw materials are mainly from municipal fisher-
men. The industry is based on local surpluses and the retail
prices of dried fish vary widely depending on the species.

When drying, the fish after unloading are split into butter-
fly fillets (except for small species) and cleaned (removing the
gills, viscera and fins), They are then washed, salted and spread
out on bamboo slats for drying in‘the sun. In the case of smallet
species such as anchovies, round scad, slipmouth and small
syuid, they are sun-dried whole, after brining for a few hours.
Moisture content is about 30 percent to 35 percent of total
weight, After drying, these are packed in boxcs for dispatch to
main markets, In retail markets, these are displayed unpacked
or packed in plastic bags, They are consumed by all ircome
levels and in all locations in the country. Smoking is done for
colour and flavour. The quatity of the product in the market is
good, Demand for these products is stable and will probably
continue to increase with the growth of population,

(b) Fermented products. Termented products are patis
(fish sauce), bagoong (fish paste) and bagoong alamang made
from tiny shrimps. About 100,000 mt of fish are converted
annually to fish paste and saucc, cither in small-scale cottage
industries orin well-organized factories. Heretoo, the industry
is based largely on local surplus landings, utilizing the smallcr
species which have lower prices. In the fermentation process,
fish and salt are mixed and fed into airtight tanks and the fish is
allowed to ferment for several months, The sauce drawn is of a
clear liquid contdining fish protein. This is used for seasoning
of food. 1In the case of fish paste, salt and fish are mixed in the
ratio of 1:6, colouring is added and the mixture is allowed to
ferment in sealed tanks for six to eight months, After draining



out the brine, the paste is then bottled. This product is very
popular and almost indispensable in the Filipino household.

(¢) Fish Canning. Fish canning is mainly concentrated on
three species: tuna, sardines and mackerel. Most of the
production of the 8 tuna canneries operating in 1981 was for
export as there is very little local demand for canned tuna.
As shown in Table 29, significant levels of tuna canning for
export occurred first in 1978, and by 1981 over 1.36 million
cases of canned tuna were exported with a value of over
$35 million.

Mackerel .and sardines are canned in about 20 small
factories. Total production was estimated at over 30,000 mt in
1980.

Table 29,
Philippine Tuna Exporis, 1975-1981

(mt whole fish equivalent)
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1V. EXPORTS OF FISH PRODUCTS

The Philippines has not historically been a major exporter
of fish products as virtually all of the domestic catch has
traditionally been consumed locally. However, since the mid-
1970’s, exports have grown rapidly led by tuna, shrimp and
scaweeds. As shown in Table 30, total export receipts grew
from $44 million in 1976 to $125 mitlion in 1980, or at annual
growth rate of nearly 30 percent over this four year period.

The rapid growth of tuna exports in recent years has
resulted from the discovery of a highly effective method of purse
seining for skipjack around floating rafts (“payaos”). This led
to a “tuna boom” in the Philippines that resulted in expansion
of the tuna purse seine fleet to over 80 vessels, the opening of
8 export-oriented tuna canneries, growth of production to over
200,000 mt in 1980 and the export of over 62,000 mt of tuna in
the same year. Fresh/frozen tuna exports grew from 8,200 mt
in 1975 to a peak of 48,000 mt in 1979. Due to a combination of
factors including a weakening of foreign markets and a decline

Year Fresh/Frozen Canned Total in landings of exportable size skipjack, frozen tuna exports in
‘ 1981 fell sharply to 33,880 mt, although this level was still higher
1975 8,241 — 8,241 than every previous year other than 1979,
1976 5,820 240 6,060 ~
1977 15.702 113 15,815 Canned tuna exports have grown equally fast, from none
1978 16,360 3,411 19,771 prior to 1976 to over 1.3 million cases (27,270 mt whole fish
1979 28,411 4,079 32,490 equivalent) in 1981. The 8 operating tuna canneries offer an
1980 48,03'2 14,060 62,092 excellent market for locally caught skipjack, including fish
198 1% 33,778 52‘7,27() 61,048 considered undersized by American, Japanese and European
canners,
*Preliminary estimate ‘
Source: Private Industry Estimates
Table 30,
Philippine Fishery Produci Exports, 1976-1980
($000)
1976 1977 1978 1979 1980
Fish 9,505 18,060 21,579 38,948 75,376
Live 1,938 2,159 2,353 2,783 3,290
Frozen/Cnillea risn 5,364 14,765 18,313 35,056 68,423
Processed Fish 2,204 1,137 913 1,109 3,662
Crustaceans 12,585 15,329 22,803 36,430 20,926
Live — — — — —
Frozen/ Chilled 12,566 15,327 22,702 36,384 20,555
Processed 18 2 88 20 354
Molluses 631 1,870 3,278 4,257 3,552
Live | 1 2 2 11
Frozen/ Chilled 385 1,099 2,349 3,600 3,160
Processed, 245 770 927 655 372
Shells 18,569 14,359 15,253 14,675 13,012
Seaweeds and Other Producis 3,099 3,790 9,341 11,651 12,183
TOTAL 44,390 53,407 72,255 105,961 125,049

Source: BFAR

Note: BFAR estimates of processed fish export revenues apparently omit virtually all of the canned tuna exports reported by private industry

sources (see Table 29)



The reported decline in tuna landings in 1981 and early 1982
suggest that the tuna boom may be coming to an end, and that
maintenance of export levels above 60,000 mt will be difficult.
The fact that in late 1981 and early 1982, tuna canneries were
forced to import fish from Indonesia and Palau also suggests
that the newly-created tuna canning capacity may already
exceed the available supplies of locally caught tuna,

Shrimp has been the Philippines’ second largest fishery
" export item, with export receipts reaching a peak of
$35.1 millionin 1979. A sharp decline in trawl catches of shrimp
in 1980 and 1981 reduced shrimp export earnings to about
$19.5 million and $22.8 million, respectively. While there is
substantial evidence.that many of the Philippines’ best shrimp
grounds are now overfished, there remains excellent potential
to expand shrimp exports from brackishwater pond culture.
It appears likely that within this decade, pond production
of shrimp will overtake marine production, and this will be
the largest single source of growth in Philippine fish export
revenues in the coming years.

THAILAND
I. GENERAL ECONOMIC SETTING

With a total land area of about 542,000 sq km, Thailand is
the largest Asian country after Indonesia. By mid-1981, the
country’s population had reached: about-i47.8 million or
88 persons per sq km. Population growth rates have declined
of somewhat: over the past 20 years, but still averaged nearly
2.3 percent since 1976,

Thailand has traditionally been an agricultural country,
with more than half of its cultivated area of about 15 million ha
devoted to rice. The dominance of the agricultural sector has
declined over the'past two decades as manufacturing output has
grown faster than farm production. Nevertheléss, agriculture
still contributed about 25 percent of GDP ‘in 1980:

Over the past decade, Thailand has experienced relatively
rapid economic growth with real GDP increasing atian average
annual rate of 7.5 percent between 1972 and 1980, This growth

.has occurred in.spite of the sharp. negative effects of the 1973
and 1979 oil price escalations. Thailand was able to partially
offset the oil price increases through rapid export growth,
though foreign borrowing has increased rapidly since 1973,
By 1981, Thailand’s production of natural gas was beginning to
allow a significant reduction in the growth of petroleum
imports.

Per capita income in Thailand is estimated at about $670 in
1980; this was 50 percent above that of Indonesia and 5 percent
below that of the Philippines!. Realannual growth of per capita
income has averaged about 5.2 percent since 1972,
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IBy the Thai government and by the FAO South China Sea Programme.
2In 1977, CPUE of the government research vessel “Pramong 2" was only 20 percent of its 1963 level.

I1. THE FISHERY SECTOR
A. Resource Base
1. Marine Fisheries

Thailand has a total coastline of about 2,600 km; 1,850 km
in the Gulf of Thailand and 750 km in the Andaman Sea area.
The total shelf area (to a depth of 200 m) is estimated at about
305,000 sq km. Because of the rapid increase in fishing effort by
Thai fishermen since 1960, numerous studies have been made of
the marine resource potential of both the Gulf of Thailand and
the Andaman Sea. These studies generally conclude that the
maximum sustainable yield (MSY)from the Gulf of Thailand is
about 910,000 mt of which about 770,000 are demersal species
and 140,000 pelagic fish, Thailand’s Andaman Sea area is
estimated to have an MSY of about 290,000 mt, including
200,000 mt of demersal and 90,000 mt of pelagic fish. The total
MSY for Thai waters is therefore estimated at about
1,200,000 mt of which demersal fish account for about
970,000 mt (81 percent) and pelagic fish 230,000 mt
(19 percent).

Demersal fish landings from Thai waters in both the gulf
area and the Andaman Sea have been in excess of the estimated
MSY of these resources for a numbers of years and there is clear
evidence that Thailand’s demersal resources are heavily over-
fished. The catch per unit effort (CPUE) for research vessels?
as well as commercial trawlers has fallen sharply since the mid-
1960’s and there has been a marked change'in the composition
of fish catches toward a lower proportion of high valued fish
and an increasing percentage of trash fish, many of which may
be juveniles of edible fishes.

Pelagic fish resources have also been heavily fished in the
past. few years. The Thai. Government’s Department of
Fisheries (DOF) estimated 1977 landings of pelagic fish at
493,000 mt, more than twice the estimated. MSY; pelagic fish
landings have declined steadily since [977.

With the decline of catch rates in Thai waters, 'a large
number of Thai fishing vessels have moved into the waters:of
neighbouring countries and by 1980, it-was estimated that at
least 400,000 mt to 600,000 mt of Thai marine landings of
1,648,000 mt in that year were from non-Thai areas. In view of
the increasing emphasis being placed by neighbouring countries
on reserving the fish resources within their exclusive economic
zones for their own nationals, the opportunities for Thai
fishermen to continue to exploit these areas on this scale are
limited. Consequently, the prospects for any further growth in
Thailand’s marine fish landings, either from its own or its
neighbouring waters are dim, and the 9 percent decline in total
marine landings in 1980 (see Table 31)is probably anindication
of the future trend in Thai marine fish landings.
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Table 31,
Thailand’s Fish Production, 1960-1980

Marine Fish Landings Freshwater Fish Landings Totzl

Year Comimercial Artisanal Aqua- Sub- Capture Aqua- Sub- Landings

Fisheries Fisheries culture total Fisheries culture total (000 mi)
1960 — — — 147 — — 72 219
1970 — — - 1,336 — o 113 1,448
1971 — — — 1,470 — — 117 1,587
1972 — o — 1,548 — — 131 1,680
1973 — — — 1,538 — — 141 1,679
1974 — — — 1,352 — — 159 1,510
1975 1,163 117 114 1,395 131 30 161 1,555
1976 1,238 130 184 1,552 115 32 147 1,699
1977 1,751 97 220 2,068 89 33 122 2,190
1978 1,654 119 184 1,958 102 39 141 2,099
1979 1,497 136 180 1,813 104 29 133 1,946
1980 1,410 131 107 1,648 104 40 144 1,792

Note: Separation of subtotals available only from 1975
Source:: DOF, Thailand

2. Inland Fisheries and Aquaculture

In sharp contrast to-its marine fisheries potential, there
is enormous opportunity in Thailand for expanded fish
production from aquaculture in both fresh and brackishwater
areas. -In addition to millions of hectares of paddy fields where
rice-cum-fish culture is possible, there are estimated. to be
over 500,000 ha of area available for fish/shrimp culture,
including 215,000 ha of large impoundments, 150,000 ha of
mangrove and tidal flats and 155,000 ha of rivers, canals and
irrigation ditches. By 1980, about 35,000 ha of freshwater
and brackishwater fishponds had been developed and another
20,000 ha of paddy fields were being used for fish culture.
The fish shortages that are expected to result from stagnant
or declining marine landings should. lead to sharply higher
fish prices that will be a strong incentive to expansion of
aquaculture activities in these areas.

B. Fisheries Contribution (o the Thai Economy

The rapid growth of the fisheries sector between 1960 and
1977 made ‘an’ important contribution to Thailand’s overall
‘economic performance during that period. By 1977, fisheries
contribution to national - income reached $611 million or
3.2 percent of total GDP that year. That contribution has
dropped sharply since 1977 and in 1980, the total market
value of Thailand’s fish production stood at about $585 mil-
lion, just 1.7 percent of GDP.

In spite of the sharp decline in real fish production since
1977, fish product exports continued to grow and in 1980 stood
at $254 million, double the 1977 level of $176 million and only
marginally below the 1979 level of $359. Fish exports in 1980
were 5:4 percent of Thailand’s total exports, down from the
1979 level of 6,7 percent. Since Thailand’s fish' imports are
small, totalling only $24 million -in 1980, the fishéries sector
had a‘balance of trade surplus amounting to $330 million in
1980 (sec Table 32).

Table 32.
Thailand’s External Trade Balance in Fish Products, 1970-1980

Imports Exports Balance (Value)
Year Quantity Value Quantity Value $. Million
(mt) ($ million) (mt) ($ million)
1970 14,229 4.1 44956 17.8 13.7
1971 15,934 4.0 55,111 23.9 19.9
1972 15,139 4,0 82,381 38.8 34.8
1973 19,542 4.5 104,133 80.0 75.5
1974 19,965 4.6 88,221 76.0 71.4
1975 19,682 6.1 97,994 103.3 97.2
1976 24,931 7.3 133,454 151.8 144.5
1977 18,634 6.8 180,331 176.0 169.2
1978 28,703 8.7 235,386 250,1 241.4
1979 79,967 21.2 277,896 358.8 337.6
1980 43,569 23.6 262,568 354.1 330.5

Source: DOF, Thailand



Accuralc statistics on total employment in the (isheries
sector are not available, but it is estimated that there are about
90,000 marine fishermen in Thailand’s 23 coastal provinces,
There are also thousands of workers employed in fish
processing, transport and marketing as well as in aquaculture;
There is evidence that the expansion of the trawler fleer has
reduced employment in the traditional artisanal sector as these
commercial boats have effectively exploited many of the
inshore resources formerly fished by traditional fishermen
utilizing labour intensive techniques, While no reliable data is
available on the magnitude of this impact, it is clear that the
heavy fishing effort of the commercial trawlers has had a
ncgative impact on the incomes of traditional coastal fisher-
men, and that the increased employment associated with the
trawler fleet expansion may not have been sufficient to offset
the lost income and employment for small-scale fishermen.

C. Produciion

As shown in Table 31, Thailand’s total fish production
grew dramatically from only about 219,600 mt in 1960 to
2,190,000 mt in 1977. Between 1960 and 1970, total Thai fish
landings grew at an average annual rate of 21 percent, with most
of this growth due to the rapid expansion of trawl fishing in the
Gulf of Thailand. After [970,totallandings continued to grow,
though at a slower pace, until they peaked in 1977 at nearly
2.2 million mt. Most of the growth in annual landings between
1970 and 1977 can be attributed to increased catches by Thai
trawlers in foreign waters. Since 1977, total fish landings have
begun to decline, with the 1980 drop of 9 percent over 1979
being the most dramatic,

Since 1970, marine fish landings have consistently provided
over 90 percent of total fish production. Of these marine
landings, Thailand’s commercial fishing fleet has produced
80-85 percent throughout the past decade. By way of contrast
with the Philippines and Indonesia in particular, Thailand's
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coastal artisanal fishery is relatively small, producing an
average of 121,000 mt of fish annually since 1975, less than
& percent of the total marine catch. The artisanal sector has not
grown significantly in recent years, with 1980 artisanal landings
almost identical to those in 1976.

Marine and brackishwater aguaculture production has
fluctuated widely from a peak of 220.000 mt in 1977 to only
107,000 mt in 1980, Most of this production is composed of
mussels and other marine moliuscs.  Shrimp - culture in
brackishwater ponds has however, grown rapidly from only
2,500 mt (from about 13,000 ha of ponds) in 1975 to over 8,000
mt (from 26,000 ha of ponds) in 1980. This growth in cultured
shrimp production at the ratc of 26 percent annually is a result
ol a doubling of the pond area (from 12,900 ha in (975 to 26,000
in 1980) and an increase in average annual yields from about
200 kg to 300 kg per hectare of ponds. These yields remain low
by international standards and with improvements in pond
design and management and supplies of juveniles, there is scope
for at least doubling the yield from cxisting pond areas. The
continued rapid expansion of shrimp culture will help to offset
the losses from reduced trawl catches of shrimp.

Freshwater fish production from both capture and culture
fisheries has remained relatively stable over the past decade.
By 1980, freshwater fish culture production reached 40,000 mt,
28 percent of total freshwater production but only 2 percent of
total fish landings. This production come from 4,600 ha of
ponds, 20,400 ha of paddy ficlds as well as from ditches and
fish cages.

D. Structure of the Fishing Industry

As noted above, Thailand’s fishing industry is dominated by
its. commercial fleet composed principally of trawlers, gill-
netters, push netters and purse seiners. Most of the registered
commercial fleet is composed of relatively small vessels less
than 25 m in length (see Table 33)!. Of the total fleet of 19,511

Table 33.
Thailand’s Registered Fishing Fleet by Size and Gear Type, 1980

Iishing Gear Type 14 m 14-18 m 18-25 m 28 m Total
Otter Trawl 4,409 2,132 1,384 206 8,131
Pair Trawl 65 565 593 7 1,230
Beam Traw! 1,060 - —— - 1,060
Purse Seine 129 283 366 3 781
Gillnet 5,178 259 It — 5,548
Push Net 2,193 68 1 - 2,262
Squid Cast Net 114 | — - 115
Other Nets 161 I — R 162
Long Line 202 20 — — 222
TOTAL 13,511 3,329 2,455 216 19,511

Source: DOF, Thailand

IGovernment fisheries statisties classify fishing vessels by length rather than gross tonnage.



operating in 1980, 10,421 (53 percent) were trawlers; 5,548
(28 percent) gillnetters, 2,262 (12 percent) push netters and
781 (4 percent) purse seiners. Nearly 70 percent of the total fleet
was composed of vessels less than 14 m Jong, with most of the
gillnetters and push netters being less than 14 m,

Fish landings by major gear type ‘are shown in Tableé 34,
It is noteworthy that otter trawl vessels produced - almost
900,000 mt in 1980, nearly 55 percent of the total marine catch
of 1.65 million'mt. Much of this catch, especially that from
the larger vessels, is apparently from foreign; waters, - Of the
total trawl landings of 1,055,000 mt, nearly-70 percent wastrash
fish utilized: for: fishmeal,  animal feed or fertilizer.

‘ Table 34,
Thailand’s Caiches of Marine
Fish by Major Fishing Methods, 1980

Fishing Method i %
Trawling 1.055,150 64.0
Otter Trawl 899,140 34.6
Pair Trawl 143,202 8.7
Beam Trawl 12,808 ‘0.8
Purse Seining 244,622 14.8
Thai Pursé Seine 30,155 1.8
Chinese Purse Seine 3,591 0.2
Anchovy Purse Seine 5,755 0.3
Luring Purse Seine 205,121 12.4
Gillnetting 62,289 3.8
Drift Gillnets 12,080 0.7
Encircling Gillnets 50,209 3.0
Push Nets 37,741 2.3
Bamboo Stake Traps 10,544 0.6
Fish/Crustacean/ Mollusc 107,000 6.5
Culture
Other 130,607 7.9
TOTAL 1,647,953 100.0

Source: DOF, Thailand

Thailand’s fleet of about 780 purse seiners caught
245,000 mt of fish in 1980, nearly 50,000 mt below the 1979
level. Almost 90 percent of this fish was sardines and other
pelagic fishes. The gillnet fleet of over 5,500 mostly small
vessels landed 62,000 ‘mt in 1980, about 15,000 mt below the
1979 landings. Most of this fish was mackerel of various types.

1. DOMESTIC MARKET FOR FISH PRODUCTS
A. Domestic Consumption

As elsewhere in Southeast Asia, fish is the principal source
of animal protein in Thai diet, particularly in South and Central
Thailand. However, before the rapid expansion of commercial
marine fishing in the 1960, average per capita consumption
was relatively low, only, about 8 kg in 1960. The ten-fold
increase of total fish landings from only 219,000 mt in 1960 to
nearly 2.2 million mt in 1977 led to large increases in domestic
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supplies and by 1977, per capita consumption had risen to over
25 kg. While total Thaifish landings in 1977 were over 50 kg
percapita, .only about 53 percent of that total catch was
available: for domestic consumption as: food [ish: over
900,000 mt was utilized for fishmeal and fertilizer and about
150,000 'mt was processed:for export.

As shown in Table 35 by 1980 per capita consumpuon naa
declined to approximately 17.2 kg, Although theé Thai fish
landings and population in 1980 were both roughly equal to
those of the Philippines, per capita consumption was about
one-third below Philippine levels principally because of the
atilization of over 800,000 mt of the 1980 Thai catch for
fishmeal production. It is noteworthy that much of what is
considered trash fish in Thailand would be consumed in the
Philippines or Indonesia as food fish,

Table 35,
Thailand’s. Domestic Supply of Edible Fish, 1980

(000 mt Whole Fish Equivalent)

Total Domestic Production 1,792
“Less: Non-Edible Fish Production -825
Less: Exports of Edible Fish Products =214
Plus: Imports of Edible Fish Products +54¢

Total ‘Available Domestic Supply 807

‘Per Capita Availability of Edible Fish (kg) 17.4

Note: Based on data supplied by DOF, Thailand

These are substantial differences in the regional fish
consumption patterns in Thailand, with consumption highest in
the South and lowest in the Northeast and North. This pattern
is a consequence of both proximity of the population to the fish
landing areas as well as a reflection of differing average income
levels (e.g. the Northeast is generally poorer than Central and
Southern Thailand).

Income elasticity of demand for fish products are reported
to be high in Thailand. A comprehensive study by S, Jetana-
vanich! using time series data from the Bangkok wholesale
market for the period1960-1977 estimated the income elasticity
of demand for edible marine fish at 1.53. Other data available
from household expenditures surveys suggests that as incomes
increase the percentage of expenditures on fish only declines
marginally, implying an income: elasticity of demand only
slightly less than 1.0, The S. Jetanavanich study also concluded
that the domestic demand for marine fish is inelastic with
respect to its.own price, estimating this elasticity at -0.65. He
also found that chicken was the only close substitute for fish in
Thailand, and he estimated the cross price elasticity of demand
for fish with respect to chicken at 0.84.

B. Domestic Supplies and Prices

As shown in Table 35, the total domestic supply of edible
fish was about 807,000 mt in [980. Trash fish, which have been
a large component of the Thai landings since the expansion of

'Unpublished masters degree thesis from Kasetsart University, Bangkok entitled “Supply and-Demand Relationships in Thai Fisheries”, by Sangpol

Jetanavanich, October 1981.



the trawl fleet, amounted to 824,000 mt in 1980, down from
920,000 mt in 1978 and about equal to. the 1979 level of
819,000 mt. The utilization of such a high proportion of total
landings for fishmeal production has apparently resulted in part
from an over investment in fishmeal factories during the past
decade when trawl landings were still growing rapidly. With
investment costs in these factories already sunk, the fishmeal
producers are now forced to bid relatively high prices for the
declining amount of trash fish. As a result, some potential food
fish is being utilized for fishmeal production and this reduces
the availability of fish for domestic consumption,

The maintenance of a high level of exports of food fish
products (estimated at the equivalent of 214,000 mt in 1980) has
_ also reduced the availability of local supplies. The favourable
export prices for shrimp, lobster and cephalapods in Japan and
for fresh fish in Malaysia have kept these exports at a relatively
high level in spite of reduced fish landings.

As shown in Table 32 and 36, fish product imports have
been relatively small and a significant share of imported fish, for
Burma for example, is re-exported to Malaysia and Japan.
The largest single import item in recent years has been ark shells
(cockles) from Malaysia, but these are a relatively low value
item, costing only about $180 per mt in 1980.

Table 36.
Thailand’s Imporis of Fish Producis, 1980

Quantity Value
(mt) ($ million)
Live/ Ornamental Fish 62 0.5
Fresh/Frozen/ Chilled Fish 9,282 10.7
Dried/Salted/ Smoked Fish/ 624 1.5
Shrimp/ Lobsters
Shrimps, Lobsters, Crabs 600 3.2
(Fresh/Frozen)
Cephalopods (Fresh/Frozen/ 268 0.3
Dried/ Salted)
Molluscs, Other Crustaceans (Fresh/ 74 0.2
Frozen/ Dried/ Salted)
Cockles (Fresh/Frozen/ 22,960 4.2
Dried/ Salted)
Canned Fish, Crustaceans, Molluscs 414 0.4
Other Prepared Fich, Crustaceans, 8,730 1.9
Molluscs
Animal Feed and Fertilizers 466 0.2
Other 89 0.4
TOTAL 43,569 23.6

Source: DOF, Thailand

For most of the past two decades, domestic fish prices grew
no faster than the overall cost of living. However, with the
decline of domestically available supplies since 1977, retail fish
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prices have increased rapidly. By December 1981, the Bangkok
retail price index for fish stood at 212 (1976 = 100) while the
indexes for all food and all items were 980 and 184,
respectively. This suggests that the real price of fish products
has increased by over 15 percent since 1976, with most of that

‘increase occurring in 1980 and 1981. While the average cost per

kg of fish still remains below that of chicken, beef and pork,
the differences have narrowed in the past 2-3 years.

C. Future Domestic Fish Market Outlook

The strong Thai preference for fish as reflected in the high
income elasticity for fish products combined with continued
high growth rates of population and income suggest that
domestic demand for fish will increase substantially over the
next 5to 10 years. Population growth isanticipated to continue
at a rate of about 2.2 percent annually and per capita income is
projected to grow by at least 3 to 4 percent per year. If income
elasticities of demand for fish remain near 1.0 as suggested by
past surveys, the domestic demand for food fish will grow by
5.78 percent annually! to about 1,069,000 mt in 1985 and
1,415,000 mt in 1990 (see Table 37). At this growth rate, the
incremental demand for food fish over the 1980 level of
807,000 mt would be 262,000 mt in 1985 and 608,000 mt in 1990.
Per capita demand for food fish would be 20.5 kg in 1985 and
24.4 kg in 1990, still below per capita consumption in 1977,

Table 37.
Thailand’s Projected Demand
for Edible Fish Products in 1985 and 1990

(000 mt whole fish equivalent)

Growih  Projected Incremental Projected Incremental
Rate of Demand Demand Demand Demand
Demand (%) 1985 over 1980 1990  over 1980
4.0 982 175 1,195 388
4.5 1,006 199 1,253 447
5.0 1,030 223 1,315 508
5.5 1,055 248 1,378 571
6.0 1,080 273 1,445 638
6.5 1,106 299 1,515 708

Note: Projections based on an estimated total domestic supply of
edible fish in 1980 of 807,000 mt (sée Table 35)

In view of the present state of its marine fish resources,
Thailand is likely to find it increasingly difficult to meet this
growing demand for fish, and real price levels of fish products
appear almost certain to continue to rise, As these prices rise,
there will be an incentive for exporters to divert some products
to the local market and some fish now being reduced into
fishmeal may be utilized as food fish. Higher real fish prices
should also encourage further investment and higher
productivity from Thai aquaculture, and fish imports may also
tend to increase. A combination of these factors should lead to

TAssuming constant annual growth rates of population and real per capita income of 2.2 and 3.5 percent, respectively.
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Table 38.
Thailand’s Utilization of Marine and Kreshwater Fish Landings, 1980
(600 mt)
Freshwater
Marine Fish Fish Total %

Fresh Consumption 428 91 519 29.0
Frozen 124 0 124 6.9
Dried and/or Salted 116 27 143 8.0
Steamed/Smoked 21 5 26 1.5
Shrimp Paste 15 0 15 0.8
Dried Shrimp 17 0 17 0.9
Fishmeal/ Animal Feed/ Fertilizer 823 1 824 46.0
Fish Sauce 75 4 79 4.4
Canning 27 0 27 1.5
Others 2 16 18 1.0
TOTAL 1,648 144 1,792 100.0

Source; DOF, Thailand

a steady increase in the supplies of edible fish to the domestic
Thai market though its appears unlikely that supplies will
grow as rapidly as demand over the next decade.

D. Domestic Fish Marketing and Processing
Facilities and Practices

1. Processing and Disposition of Catch

The most striking feature of Thailand’s fish processing
industry is the high proportion of fish landings that are reduced
into fishmeal. As shown in Table 38, about 824,000 mt or
46 percent of total Thai fish production in 1980 was utilized for
fishmeal, animal feed and fertilizer. Over half of the fishmeal
produced from Thailand’s 95 fishmeal factories was exported,
mainly to Singapore, Indonesia, Malaysia and Taiwan.

Out of the balance of fish landings of 968,000 mt,
519,000 mt (29 percent of total landings) was marketed as fresh
fish, most of it domestically. About 124,000 mt of fish was
frozen in 1980; much of this-was shrimp and other high-
valued fish for export.

About 154,000 mt of fish and shrimp was dried, salted,
smoked or steamed in 1980; though significant, the share of
such fish products in the Thai domestic market was sub-
stantially lower than in Indonesia, Malaysia or the Philippines.
This may in part reflect the better transport infrastructure in
Thailand that allows fresh fish to be rapidly trucked from
major production areas to large consumer markets throughout
the country.

2. Fish Marketing and Distribution System

Fish is'landed by, Thai fishermen at 10 fishing port landing
sites operated by the government owned Fish Marketing
Organization (FMO) and at various other landing sites along

'A third wholesale market will open at Samutprakan in 1982,

the coast: At these site, most of the catch is sold or consigned to
(a) agents for locally based processors or exports; (b) middle-
men who distribute to wholesalers and: retailers in the areas
adjacent to the landing sites; or (c) agents who arrange to
transport the fish to large wholesale markets in Bangkok and
Samutsakorn!,

At the Bangkok and Samutsakorn markets, registered fish
agents, acting as brokers and representatives of the fish
suppliers, conduct a daily auction. The Bangkok market
received about 330 mt of fish per day in 1981, about twice the
amount sold at Samutsakorn, FMO statistics for the Bangkok
market as shown in Table 39, reveal that retailers purchase
about 54 perceént of the fish sold, cold storages about 27 per-
cent, processing plants 17 percent and others 2 percent. - Of
the 54 percent purchased by retailers nearly half goes to pro-
vincial markets outside of Bangkok.

Table 39,
Distribution of Fresh Fish from
Bangkok and Samuisakorn Wholesale Markets, 1981

Bangkok Samutsakorn

market market

(%) (%)

Provincial Retailers 253 354
Bangkok Retailers 29.1 17.0
Samutsakorn Retailers — 34

- Cold Storages 27.1 9.6
Processing Plants 16.8 18.2
Others 1.7 16.4
TOTAL 100.0 100.0

Source: Fish Marketing Otganization of Thailand



Fish marketing and distribution in Thailand is largely in
the hands of the private sector except for the administration of

the ports and markets by FMO, and some direct purchases of-

fish by the government owned Cold Storage Organization
(CS0). C30 purchases fish at coastal ports for freezing and
eventual sale in North and Northeast Thailand.  This
organization operates a fleet of refrigerated trucks and cold
storage facilities, but it continues to market only a small
propartion of total fish landings.

3. Fish Processing

Thailand has fairly well developed fish processing facilities,
As shown in Table 40, there were 29 freezing plants, 9 canneries
and over 1,700 other fish processing plants, Most of the latter
were small facilities.

Table 40,
Fish Processing Planis in Thailand, 1980

Type of Plant Number
Freezing/ Cold Storage 29
Fish Canneries 8
Fish Saucc 112
Fishmeal 95
Shrimp Paste 539
Salted Fish 327
Dried/ Boiled Shrimp 139
Steamed/Smoked Fish )
Dried Squid 317
Canned Shrimp/Crab 1
Fish Balls 11
Shrimp Crackers 4
Dried Green Mussels 16
Others 90

TOTAL 1,741

Source; DOF, Thailand
1V, FiISH PRODUCT EXPORTS

The rapid cxpansion of fish production in Thailand over the
past two decades was accompanied by a substantial growth in
exports of fish products. By 1970, fish product exports totalled
45,000 mt valued at $18 million (see Table 32). Fish exports
continued to grow between [970 and 1979 at annual rates of
22 percent by volume and 43 by value, reaching 278,000 mt
valued at $359 million in 1979, With the sharp decline in fish
landings in 1980, Thai fish product exports fefl to 263,000 mt
valued at $354 million in that year,

As shown in Table 41, shrimp and lobster, most of it fresh or
frozen, is the largest single export item, earning $106 million
(30 percent of total fish export revenues) in 1980. In the same
year, canned fish product exports earned $79 million (22 per-

'Excluding Singapore and Hong Kong,
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cent), cephalopods $82 million (23 percent), and fishmeal/
fertilizer exports 547 millien (13 percent).

Table 41,
Thailand’s Exports of Fisli Producis, 1980

Quantity  Value
(mt) ($ million)
Live/ Ornamental Fish 621 1.9
Fresh/ Chilled/ Frozen Finfish 41,435 18.6
Dried/ Salted/ Smoked Finfish 1,966 2.4
Crabs {fresh/frozen/dried/salted) 183 0.3
Shrimp, Lobster (fresh/frozen) 17,915 95.8
Shrimp, Lobster (dried/salted) 2,457 10,2
Cephalopods (fresh/frozen) 38,640 63.5
Cephalopods (dried/salted) 2,457 18.4
Other Crustaceans (fresh/frozen/ 2.006 3.
dried/salted)
Moluscs (fresh/{rozen/dricd/salted) 123 0.2
Canned Fish/Shrimp/ Molluscs/ 31,904 79.1
Cephalopods
Other Preparcd Fish/Shrimp/ 2,467 8.2
Cephalopods/ Molluscs)
Fishmcal and Fertilizer 114,343 47.5
Fish/Shrimp; Molluse Sauces/ 5,443 13
Soups/ Pastes
Jelly Fish (fresh/frozen/ dried/salted) 212 0.3
Seaweed, Tortoise Shells and Other 396 1.1
TOTAL 262,568 354.1

Source: DOF, Thailand

While the foreign market for Thailand’s fish ecxports are
expecled to remain strong, it may be difficult for Thailand to
continue to produce sufficient supplies to maintain the 1979~
1980 level of exports. If Thai fish production over the next
5-10 years stagnates or declines as anticipated, the domestic
market will tend to absorb at least some of the fish currently
being exported. To the extent that shrimp production from
pond culture continues the rapid growth exhibited since 1975,
further growth of shrimp exports may be possible. But
Thailand’s overall fish exports are nevertheless likely to decline
steadily over the coming decade,

COUNTRY PROFILES: SOUTH ASIA REGION
BANGLADESH
I. THE GENERAL ECONOMIC SETTING

With a population in mid-1981 of 89.9 million and a land
area of only 144,000 sq km, Bangladesh had the highest density
of population (624 persons per sq km) of any country in Asia’,
The country’s population, over 90 percent of which lives in
the rural areas, has grown at an average rate of 2.3 percent
since 1972,



Bangladesh is one of the poorest countries in the world.
Total GNP in 1980 was only $11.2 billion and average per capita
income $120, the lowest of the countries included in this sur-
vey. In spite of its. high population density, low rates of
literacy and widespread unemployment, the country’s economy
has grown significantly in recent years. Since 1973, real
GDP is reported to have increased by over 5.5 percent
annually and real per capita GDP by 3.7 percent.

The Bangladesh economy is heavily dependent on its
agriculture sector which in 1980 accounted for 55 percent of
GDP, 75 percent of employment and 90 percent of exports,
Between 1970 and 1980, total agricultural production grew by
2.1 percent annually. Food production, principally ric’e,grew
at a slightly faster pace, 2.3 percent annually, just keeping
up with the population growth.

For most of the past decade, the Government encouraged
public sector corporations in the industrial sector. Recently,
government policy has shifted somewhat in favour of private
investment. This is being accomplished by liberalizing foreign
exchange allocations and broadening the eligible areas for
private investors, raising permissible private investment
limits, and simplifying investment approval procedures.

[f. THE FISHERY SECTOR
A. The Resource Base
1. Marine Fisheries

Bangladesh has a coastline of about 700 km and a con-
tinental shelf area (to a depth of 200 m) of about 40,000 sq km.
Various studies have been made of the marine resource
potential of the shelf area and these suggest that the potential
annual yield from these waters should be at least 350,000 mt
annually. Of this total, it is estimated.that about 175,000 mt
may be accessible to relatively small-scale fishing operations.
As 1980 production from- these areas was estimated by:the
Bangladesh Directorate of Fisheries (DOF) at only 125,000 mt
(see Table 42), there appears .to be substantial scope for
expanded production.

Table 42,
Bangladesh Fish Production, 1970/71 — 1980/81
(000 mt)
Year Inland Marine Total
Fisheries Fisheries
1970/71 729 85 814
1971/72 730 86 816
1972/73" 731 87 818
1973/74 732 88 820
197475 733 89 822
1975/76 545 95 640
1976777 541 100 641
1977/78 533 110 643
1978/79 527 118 645
1979/ 80 524 122 646
1980/ 81 525 125 650

Source: DOF, Bangladesh
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2. Inland Fisheries snd Aquaculiure

Bangladesh is unusual among Asian countries in that the
vast majority ol its fish catch comes from inland fisheries.
Government data indicate that inland fisheries contribute 80 to-
90 percent of the total fish catch. One of the reasons for the
dominance of inland fisheries in Bangladesh is the vast extent of
the country’s inland water resources. More than 90 percent
of the coimtry is lowland alluvial plain traversed by a large
network of rivers, streams and canals. Huge amounts of water
carried into the country by rivers from India combine with the
high local rainfall to produce an annual flow through the
Ganges-Brahmaputra Delta which is the third largest outflow in
the world, following those of the Amazon and Congo systems.
The water flow through Bangladesh varies greatly on a seasonal
basis, high flows being correlated with the heavy monsoon
rainfall from July through September. At full flow, the major
rivers overtop their levees, and water accumulates in numerous
and extensive depressions known locally as beels. In some
parts of the country, arms of rivers have been cut off to
form oxbow lakes, locally called baors. Oxbow lakes which
retain a connection to the parent river are called haors,

The total area of Bangladesh’s inland water is over 1.3 mil-
lion ha (see Table 43), Over 60 percent of this area is flowing
waters (rivers, streams, canals), and about 20 percent is natural
depressions (beels and baors). There are 136,000 ha of tanks
and small reservoirs, and large reservoirs covering 91,000 ha.
The tanks are manmade depressions or impoundments which in
most cases receive water by rain or flooding and usually retain
at least some water all year round. Individual tanks and ponds
are generally very small in area, the nationwide average being
only 0.1 ha, Inaddition, there are 3.5 million ha of well-watered
paddy fields that retain water for six months of the year and
offer opportunities for paddy-cum-fish culture. Along the
coast, there are extensive estuarine areas and other brackish-
waters,

Table 43. ]
Area of Inland Fisheries in Bangladesh, 1979

Type of Area Number Area (Ha)
Ponds and Tanks 1,769,000 136,032
Natural Depressions 2,464 293,117

(Beels and Baors)
Reservoirs 1 90,688
Rivers'and Canals — 830,040
. Subfotal — 1,349,877
Paddy Fields Under Water

More than 6 Months/ Year — 3,521,296

Total — 4,871,173

Source: DOF, Bangladesh

While the potential for. increased production from inland
capture fisheries and aquaculture is large, a number of factors
have reduced that potential in recent years. These include:
(a) conversion of inland fish habitats into agricultural lands;
(b) siltation of rivers; (c¢) withdrawal of water for major surface
irrigation schemes; and (d) increasing use of insecticides and
bio-cides. In addition, many village tanks and lakes have been



neglected, while some canals and lakes appear to have been
overfished,

Table 44,
MNuber of Fisherraen in Bangladesh, 1971/72 = 1979780

B. Fishevies Contribution o the Tconomy (000 mi)

Because fish is such a central part of the Bangladesh diet -
(providing about 80 percent of animnal protein consumption), Year Inland Marine Total
fish production makes an important contribution to GDP and -
to employment. The country’s total fish productionin 1979/80! 1971/72 600 200 800
of 646,000 mt had a total value of about.$440 million, about 1972/73 650 210 860
4.2 percent of GDP in that year, With the apparent stagnation 1973/74 5935 190 785
in fish. production in recent ycars (sec Table 42), that share 197475 600 200 800
has declined markedly. 1975176 600 200 800

The fisheries sector provided employment {or over 1.1 mil- 1976/’27 660 252 912
lion persons in 1979/80. This includes 724,000 inland lisher- 1377’, 78 709 290 999
men, 334,000 marine fishermen and thousands of workers in ')7?’79 _’}7 312 1,029
fish marketing, processing und related activities'(see Table 44). 1979/80 724 334 1058
The sector provided en?ployment to about 5.7 percent of the Source: DU, Bangladesh
etnployed labour force'in 1979/80.

Table 45,
Bangladesh Fish Exports, 1972/73 - 1980/81
($ 000)
1972/73 1973/74 1974/75 1975/76 1976/77 1977/78.  1978/79 1979/80 1980/81

Frozen Producis 3,135 4,618 2,947 13,098 17,085 18,974 34,779 36,870

Freshwater prawns and 2,982 4,304 2:935 12,065 16,042 16,461 29,731 34,037

marine shrimp

Froglegs 153 315 12 984 990 1,394 4,744 2,06!

Fish — — — 49 53 1119 304 772
Oiher Fish Producis 1,469 3,559 1,444 1,218 472 1,006 1,727 2,340

Fresh fish 1,446 3,474 1,404 1,082 k! 141 33 o

Dried {ish 2 55 15 15 59 53 90 130

Salted fish — _ — — — 105 960 1,971

Shark fins/fish maws 21 30 25 121 410 707 644 239

TOTAL 4,604 8,177 4,391 14,316 17,557 19,080 36,506 39,210

% of Total Exports 1.3 2.1 1.2 3 4.3 4.1 5.9 5.4

Source: Ixport Promotion Bureau, Bangladesh

Fisheries also provides a sizeable source of foreign exchange
earnings. = As shown in Table 45, {ish produet exports have
grown from $4.6 million in 1972/73 to $44.4 million in 1980/ &1,
In the latter year, exports were almost 6 percent of Bangladesh’s
total export revenucs.

C. Production

No attempt is made in Bangladesh to estimate fish pro-
duction on the basis of sampling at-landing: sites or' fish
inaikets; Fish production tstimates for the years 1970/71
through 1974/75 ‘are based on a 1962-64 nutrition survey
from which total fish supplies were imputed, For cach year

Fiscal year comnmences on.§ July,

subsequent to 1964, the DOF made a modest adjustment in
total production to reflect the Government estimate of the
impaet of its development projects.

In 197475, a second nutrition survey was carried out, and
the results of this survey were used to estimate 1ish production
in 1975/76. As shown by the figures in Table 42, the 1974/75
nutrition survey revealed an apparent drop in fish production
from over 800,000 mt annually in the early [970% to only
640,000 mt in 1975/76. For ecach year since 1976/77, the
DOF has again.made a small adjustment in total productian
figures.



These estimates of fish production therefore provide only
very limited information about thetvends in Bangladesli's (ish
production. They do, however, suggests that {nland fisherics
production has probably declined since the mid-1960" while
niarine fish production has increased.

Most of the inland fish production of Bangladesh comes
from capture fisheries in-freshwater rather than from aqua-
culture. It is estimated that fess than 80.000 mt of finfish are
produced through aquaculture, only 17 percent of the total
inland fish production.

Of the variety of fish species produced by inland fi'shenes,
the migratory hilsa constitutes 52 percent of the catch by
weight, Next in importance are the Indian major carps such as
rohu, catla, mrigal and kalbaug¢ (12 percent), various catfish
species (9 percent), prawns (4 percent), air»brezuﬁmg fishes
(4 percent) and a large number of other species (19 percent).
Most of the prawns and some of hilsa are caught in estuarine
areas, the rest in purely freshwaters.

Forty percent of the country’s tanks are considered to be
derelict and unsvited to fish production .in their ‘present
condition.  These tanks are generally badly silted, have
crumbling dikes and are overgrown with aquatic vegetation,
Other tanks used for fish production give low annual vields,
usnally not aver 600 kg/ha due to poor stocking (too few fish;
or the wrong combination of species), losses to predatory fish,
and inadequate applications of fertilizers and supplementary
feeds. The lish usualiy cultured are the Indian, major carps;
rohw, catla, mrigal and kalbaus. ~ Yields of 1,000 per ha or
greater could be attained through physical improvements,
proper management and adequate levels of inputs,

A significant obstacle to increasing aquaculture yields' is
that the tanks often scrve multiple functions, including
washing, bathing and water supply. Another bottleneck in tank
culturg is the limited availability of fingerlings of appropriate
species for stocking.. The major carps do.not reproduce in
ponds, and therefore their fry are usually collected from natural
waters such as beels, Fry of predatory fish species may
inadequately be mixed with the carps: being extremely difficult
to separate, the predators are often introduced into the ponds
and may later take a large toll of the carps, The government has
over 100 carp. hatcheries and nurseries, but despite this large
number of facilitics, artificial production of fingerlings, is still
very limited.

Another approach to increasing the fingerling supply is
the introduction of species of fish which will spawn easily in
captivity. - Common carp, which spawns spontaneously in
ponds, has been introduced but is:éppurcm]y not yet popular as
a food fish. Tilapia, a prolific breeder was introduced as long
ago as 1954 and seems to be gaining in popularity. Neither of
these introduced species seems to have a significant impact so
far in displacing the local carp species in tanks,

Another obstacle to increasing production trom
aguaculture is the lease pattern for government owned waters.
Muny areas with good culture potential are owned by the
government and leased to private individuals for short periods,
with the government taking 60 percent of the income from the
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leased waters. Because of the short tenure of the leasc, there is
little incentive for the lessee to invest in improving the water
body ur applying good management pracliges,

D. Structure of the Fishing ndustry

Marine fisheries in Bangladesh iy dominated by artisanal
fishermen using rioni-motorized vessels and traditional {ishing
methods.  As shown in Table 46, the country had a motorized
fishing flegt'of only 1,326 vessels in 1979780, and of these, very
few ‘weve over 15-gt in size’ The bulk of the motorized Meet
incliides 5-15" gt "vesscls ‘powered by small diesel engines
(10-35 hp). Like the non-motorized boats, these vessels
typically use gillnets, trap nets. stake nets and handlines and
they normally operate within a few kilometers of the shore.
In early. 1982, about 25 larger trawl vessels were operating,
20 of them vwned by private companies and 5 by Government's

Bangladesh Fisherics Development Corporation.  Most of
thesc vessels are fishing shrimp for export,
Table 46.
Bangindesh's Motorized Fishing Fleet, 1971/72 = 1979/80
) (000 i)
Year Trawlers Other Motor Total
Launches
197172 10 N.A, N.A,
1972/73 10 N.A. N.A.
1973/ 74 21 N. A N.A.
1974/75 21 1,000 1,021
1975/76 26 1,000 1,026
1976/ 71 26 1,050 1,076
1977)78 26 1,100 1,126
1978/7% 26 1,200 1,226
1979/80 26 1,300 1.326

Source: DOF, Bangladesh

Inland fish are captured principally by artisanal fishermen
using small, non-mechanized boats, Many types of traditional
nets, traps and spears arc used.

ill. DOMESTIC MARKET FOR FISH PRODUCTS
A. Demestic Consumption

Because of the fact that a large proportion of the fish
produced in'Bangladesh is consumed by thie artisanal fishermen
and fish farmers who produce it; there is 'very little relinble
information on domestic consumption, ~ Governtrient sources
estimate that fish provides up to 80 percent of animal protein
consumed,

The rapid. growth.in. population over the past decade
combined :with the apparent decline in fish production has led
to a sharp drop in per capita {ish consumption.. As shown.in
Table 47, {980/81 average. -per:capita {ish consumption is
estimated to be enly 7.1 kg, about 40 percent below the esti-
mated 1970/71 per capita consumption level of about 12 kg,
Among the countries included in this survey, only Pakistan
had a per capita fish consumption level below that of
Bangladesh, ‘



Table 47.
Bangladesh’s Available Supplies
of Edible Fish Products, 1980/81

000 mt wholefish

equivalent

Total Domestic Production 650
Less: Fish Product Exports -15
Less: Non-Edible Fish Products -
Plus: Imports —
Total Available Domestic Supply 635

Per Capita Availability of Edible Fish (kg)

Note: Based on data from DOF, Bangladesh
B. Domestic Supplies and Prices

All of the fish products consumed in Bangladesh are from
local production as there are no fish imports. Except for about
15,000 mt (2.3 percent of total landings) that was processed for
export, the entire Bangladesh fish production is utilized for
domestic consumption as edible fish. Although fish prices
have reportedly risen sharply over the past decade, most fish
species remain substantially cheaper than meat or chicken.

C. Future Qutlook for the Domestic Fish Market

The strong consumer preference for fish combined with
continued growth of population and income suggest that
demand for fish products in Bangladesh will grow. rapidly,over
the next decade. While no income elasticity demand estimates
are available f01 fish products in Bangladesh the present low
level of i mcome and ¢consumption would indicate a relatively
high incomeé’ elastnclty, probably close’ to 1. 0. I 'that'is the
cdse, domestic' demand for fish'should Tise at a rate of at least
43" percent! annually over'the next’ decade, ‘reaching
785,000 mt in 1985 and 972,000 in 1990 (see Table 48)." At
this rate of growth, per capita demand for fish would be 8.8 kg
in 1990, still far: below the consumption: levels prevailing
in'the 1960’.

Table 48.
Projected Domestic Demand
" for Edible Fish in Bangladesh, 1985 and 1990

(000 mt):

Growth Rate Projected Incremental Projected Incremental

of Domestic Demand, Demand Demand, Demand

Demand (%) 1985 over 1980 1990 over 1980
3.0 736 101 853 218
3.5 754 119 896 261
4.0 773 138 940 305
4.5 791 156 986 351
5.0° 810 175 1,034 399
5.5 830 195 1,085 450
6.0 850 215 1,137 502

Note: Projections based on a 1980 estimated domestic supply of
635,000 mt (see Table 47).
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To meet even the relatively conservative estimate of
domestic demand in 1990 of 972,000 mt will require an increase
in domestic supplies by about 337,000 mt annually. Since there
is little scope for diverting the small amount of exports to local
consumption, and since the country probably cannot afford
to begin importing large quantities of fish, the increased
demand will have to be met from domestic production. Such
increased production can come in part from the marine
fisheries sector where resources remain underexploited, but
this will require a large investment in both vessels and shore
facilities and the technical and managerial capacity to-operate
new facilities on the scale required may be a critical constraint.

Aquaculture also offers the opportunity for a large increase
in fish production, but technical, financial and management
constraints to rapid development in this subsector also exist,
and the relatively slow growth of aquaculture production in
recent years suggests that rapid. increases in production will
be difficult to achieve.

A failure of domestic supplies to keep pace with the growth
in demand will lead to further increases in real fish prices and
more importantly, to reduced fish consumption by the lower
income groups in Bangladesh. With a large proportion of the
population already deficient in protein supplies, it is parti-
cularly urgent that fish consumption rates not be allowed to
decline even further than they. have in recent years.

1V, FISH EXPORTS

Bangladesh fish product exports have grown very rapidly in
the past six years, 1ncreasmg from only $4.4 mnlhon in 1974/75
to $44.4 million in 1980/81 As shown in Table 45, 80 percent
of these exports in 1980/81 were frozen prawns; frozen finfish
and froglegs accounted for 8 percent and 7 percent of export
earnings, respectively in that year,

Japan was the main market for the country’s frozen.prawns
in 1979/80 followed by the United Kingdom, Belgium and the
United States (see Table 49). Prior:t0.:1979, the US: took
the largest share of frozen prawns exported from Bangladesh
but quality problems have made access to the US market dif-
ficult for a number of prawn packing plants in Bangladesh,
The government is making a strong effort to improve the hand-
ling ‘practices and quality control at these plants and it is
reported that improvements have been made and many plants
are again exporting to the US,

BURMA
I. GENERAL ECONOMIC SETTING

With a population estimated at 35.1 million in mid-1981
spread over an area of 678,000 sq km, Burma’s population
density of 52 persons per sq km is one of the lowest in Asia.
Among the eight countries included in this survey, only
Malaysia had a lower population density (42 persons per sq km
in 1981). Burma’s population growth rate has averaged about
2.4 percent annually sirice 19722, and while it is still principally
a rural population, the proportion of urban residents has
risen from only 19 percent in 1970 to 27 percent in 1980.

'Based on constant annual growth rates of population and per capita income of 2.3 and 2.0 percent, respectively.
2Reference to years in this section is to the Burmese Government’s fiscal year; i.e. 1972 refers to that fiscal vear ending on 31 March 1972,



Tuble 49.
Diveciion of Bangladesh Major Fish Exports, 1979/1980

Major

Purchasing Frozen Frozen frozen Fresh Salted Dried Sharkfins/

Countries Shrimp Froglegs Fish Iish Fish Fish Fish Maws
Belgium 9.2 20.0 — — — — —_—
Hong Kong — — — 67.7 94,2 51.2 47.5
Japan 50.8 — — = — - —
Malaysia —_ — 1.5 — — — —
Netherlands — 233 — — — — -
Qatar — — 8.8 28.1 — — —
U.AE. — - — — — 8.0 —
UK. 12.5 - 77.9 4.2 0.2 16.0 —
U.S.A. 9.1 36.3 — — - —
Saudi Arabia — — — — 3.4 —
Singapore — — — — 5.6 214 52.5
West Germany — 9.4 — — — — —
Others* 18.4 11.0 58 — — —_ —_—

TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0

*May include above countries for which no percentage is shown
Source: Export Promotion Bureau, Bangladesh

In spite of its low population density and an abundance
of natural resources including fertile lands, extensive forests
and mineral wealth, ineluding oil, Burma remains a relatively
poor country. The GDP in 1980 stood at only $5.9 billion
and per capita income was estimated at $180. Only Bangla-
desh among the eight countries surveyed here had a lower
average per capita income in 1980 ($120). This low Jevel
of average per capita income is, however, accompanied by
a relatively high rate of literacy (67 percent in 1979) and
per capita average caloric and protein intake is about
equal to those of the four ASEAN nations surveyed.

Agriculture is the dominant sector in the Burmese cconomy,
accounting for 36,4 percent of GDP in 1980. Since 1972, the
index of agricultural production has grown at an average rate of
3.2 percent annually, and per capita food production was
6 percent higher in 1980 than it was in 1970. Rice is the most
important agricultural commedity produced in Burma, and
paddy production has grown from 7.4 million mt in 1972 to
about 13.5 million mt in 1981, In the past two years, Burma
has becomc & major rice exporter.

The overall rate of growth of the Burmese economy over the
past decade has been modest, averaging about 4 percent in real
terms between 1972 and 1980. According to government
estimates, per capita GDP increased by about 1.8 percent
annually during this period. However, since 1976, per capita
income is reported .to have grown at an average rate of
3.7 percent.

Il. THE FISHERY SECTOR
A. The Resource Base
1. Marine Resources

Burma has a coastline of 2,800 km and a continental shelf
area (to a depth of 200 m) of about 250,000 sq km. Because of
the abundance of plankton and nutrients, marine waters along
the - Burmese coast are among the richest fishing grounds
in Southeast Asia,

According to a survey conducted by the Norwegian research
vessel, Dr. Fridtjof Nansen, the MSY of Burma’s marine
resources is between 700,000 mt and 960,000 mt annually.
As shown in Table 50, this survey estimated the potential yield
of pelagic fish as 500,000 mt to 670,000 mt and demersal fish
as 200,000 mt to 290,000 mt. Since official estimates place total
marine production at about 468,000 mt in [980/8! (see
Table 51), there would appear to be scopc for an expansion of
marine fish landings by 250,000 mt or more without endanger-
ing the resources.

Table 50.
Burina’s Marine Resource Poiential
(MSY in 000 mt)

Low High
Estimate Estimate
Pelagic Fish 500 670
Demersal and
Semi-Demersal Fish 200 290
TOTAL 700 9260

Source: Survey of Marine Fish Resources of Burma, Institute of
Marine Research, Bergen, Norway, September-November, 1979 and
March-April, 1980.
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Table 51.

Burina’s Fish Production, 1970-71 = 1980/81

1970771 1974772 1972/73 1973774 1974775 1975/76  1976/77 1977/78  1978/79 1979/80 1980/81

Marine Fisheries 319.5 329.1 338.1 307.6 355.1 367.2 379.8 396.0 412.0 429.3 468.2
Onshore 131.1 131.1 131.1 131.1 132.4 132.3 135.1 137.6 143.4 149.2 162.5
Inshore 117.6 1243 129.9 110.5 138.0 143.2 148.6 155.4 161.2 168.4 180.1
Offshore 70.6 73.6 7.1 659 84,7 90,2 96,1 103.0 107.4 1117 125.4
Freshwaier Fishevies 123.2 124.2 125.2 126.2 130.0 134.4 1389 143.8 152.1 155.8 156.3
Fish Culture 1.8 1.9 2.1 2.2 2.3 2.4 2.4 2.6 2.5 2.7 2.9
Leasable Fisheries 62.0 62.6 63.2 63.8 66,3 69.1 72.1 75.3 81.8 R2.6 &1.R
Open Fisherics 23.6 239 24.1 24,3 25.3 26,3 27.5 28,6 30.1 32,5 32.2
Flood Fisheries 358 35.8 35.8 35.8 36.2 36,6 369 37.3 37.8 380 38.4
TOTAL 4427 4533 463.4 433.8 4R35.1 501.6 518.7 539.7 564.1 585.1 624.5

Source: MAF, Burma
2. Inland Fisheries and Aquaculture

With its heavy rainfall, extensive river systetn and large
Irrawaddy delta area, Burma has enormous potential for in-
land capture fisheries as well as aquaculture. The country’s
perennial rivers and lakes cover 1.3 million ha, and an esti-
mated 6 million ha of land is flooded for 4 to 5 months each
year., In addition, there are over 500,000 ha of brackish-
water swamp areas along the coast,

The most intensive inland fishing effort is made in the
seasonally flooded areas that are leased by local government
authorities to individual operators for harvesting of carp,
catfish, perch and other species. According to statistics
provided by the government’s Ministry of Aquaculture and
Forests (MAF), these so-called “leasuble fisheries” produced
about £2,000 mt of fish in cach of the past three years (see
Table 51). These floodcd areas are heavily fished and therc is
some evidence that actual production {rom some leasable
fisheries may be declining due to the construction of dams,
irrigation canals and drainage systems that alter the [low of
water to the {lood fisheries, Increasing usc of pesticides in
the paddy fields may also be reducing the productivity of
flood waters.

The freshwater prawn resource in the Irrawaddy River delta
is one of the largest such rcsources in the world, There has been
no systematic assessment of the MSY of this prawn stock but
there is no evidence that current catches of about 2,000 mt
annually are over-exploiting the resource. As the life cycle of
these prawns depends on scasonal variations of salinity in the
delta waters, proposed irrigation and flood control projects
could have serious negative effects on prawn resources if the
flows of frcshwater arc substantially altered. As freshwater
prawns provide the majority of Burma’s {ish export revenues,
close attention should be paid to managenicnt of this resource.

Although little developed at present, Burma has excellent
potential for expanding its production from aquaculture,
At present, there arc approximately 1,500 ha of fishponds in
production, culturing varicus carp species,

B, Fisheries Contribntion to the Economy

The fisheries sector makes an important contribution to the
Burmese econory in terms of income, employment and foreign
exchange earnings. The total value of fisheries and livestock
production at current producer prices in 1979780 was about
$385 million or 6.9 percent of GDP in that year. Although the
value of fisheries output is not reported separately from that of
livestock, it is estimated that fisheries production had a net
value of nearly $300 million in 1980/81 or about 5 percent of
GDP in that year,

The fisheries sector is also an important source of
cemployment. According to MAF Statistics, there were over
362,000 fishermen in 1980/81 of which 261,000 were full time
(57,000) or part time (204,000) engaged in inland fisheries and
102,000 in marine fisheries (all full time). Therc are also
thousands of people employed in fish marketing and
processing, boat building and repair and other fisheries related
activities, and with the addition of these employment activities,
the fisheries sector provides jobs to nearly 3 percent of Burma'’s
labour force.

Though fish exports from Burma arc small compared to
most other Asian countries (312.4 million in 1980/81), they
have grown very rapidly over the decade and by 1980/81, they
provided about 2.5 percent of total Burmcse exports,

C. Production

In-spite ‘of the fact that Burmese consumers maintain a
strong preference for freshwater fish, marine fisheries has
provided 70 to 75 percent of total fish production throughout
the past decade. As shown in Table 51, Burma’s fish landings
have grown from 443,000 mt in 1970/ 71 to over 624,000 mt in
1980/ 81, exhibiting an average annual growth rate of 3.5 per-
cent over this period.

Marine fisheries has grown at a somewhat faster pace than
inland fisheries since 1970/71 (3.9 percent annually compared
to 2.4 percent) reaching 468,000 mt in 1980/81. Of the total
marine production in 1980/81, 73 percent was still provided by



coastal fishing activities (onshore and inshore fisheries).
However, offshore fisheries production has grown at nearly
6 percent annually since 1970/71, reaching 125,000 mt in
1980/81.

Of the total intand hsheries production of 156,000 mt in
1980/ 81, less than 3,000 mt (2 percent) is from aquaculture.
Most of this is carp produced in ponds, although production
from cage culture in lakes is reportedly growing.

The leaseable and other flood fisheries provide the bulk
of inland fisheries production. By official estimates, these fish-
eries grew [rom a production of about 98,000 mt in 1970/ 71 to
nearly 120,000 mt in [978/79. Since that time, production from
these fisheries has stagnated at slightly over 120,000 mt and
there is apparently little prospect for increased production
from these heavily fished areas.
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D. Siruciure of the Fishing Indusfry

Despite strong government efforts to expand both marine
and inland fish production of the state owned People’s Pearl
and Fishery Corporation (PPFC), the private sector continues
to dominate production and domestic marketing of fish in
Burma. In its peak production year of 1979/80, PPFC
produced 25,000 mt of fish, but this comprised only 4.3 percent
of the national landings of 585,000 mt that year. With the
decline in PPFC production to 22,000 mt in 1980/81, its share
of total production fell to just 3.5 percent (see Table 52).
PPFC’s production has, however, grown rapidly especially
since 1974/75. In 1979/80, PPFC handled almost 4 times the
volume of fish of 1974;75. Over 80 percent of PPFC’s
production is from its marine fisheries operations. These
operations include fishing with its own fleet of vessels as well as
purchasing and marketing fish caught by private fishermen and
cooperatives.

Table §2.
PPFC’s Fish Production, 1971/72 — 1980/81
(000 mt)
Ireshwater Fisheries Marine Fisheries Toial
Year Leaseable Fish Subtotal Ofishore Coastal Subtotal
Fisheries Culture Fisheries Fisheries
1971/72 2.1 0.4 2.5 1.8 1.6 34 59
1972/73 2.2 0.4 2.6 1.3 2.2 3.5 6.0
1973/74 2.1 0.3 2.4 1.2 0.6 1.8 4.2
1974/75 2.2 0.2 2.4 3.7 0.8 4.5 6.9
1975776 3.8 0.3 4.1 6.5 0.4 6.9 11.0
197677 1.8 0.4 2.2 7.8 2.5 10.3 12.5
1977/78 2.6 0.5 3.1 13.0 3.5 16.5 19.6
1978/79 3.2 0.3 3.5 16.1 2.1 18.2 21.7
1979/80 3.2 0.5 3.7 12,7 8.6 21.3 25.0
1980/ 81 35 0.5 4.0 8.4 9.6 8.0 22,0
Source: MAF, Burma
Burma'’s fishing fleet totalled 98,238 vessels in [980/81 of Table 53.

which only 4,803 (5 percent) were mechanized (see Table 53).
The bulk of these mechanized boats are small coastal gill-
netters. PPFC was operating a fleet of 48 trawlers, 6 large
fish carriers and 21 coastal fish carriers in 1980/8]1.

With regard to inland fisheries, the private operators and
cooperatives play a dominant role. Of the total production
from leasable fisheries in 1980/81 .of 82,000 mt, private
operators harvested 53,000 mt, cooperatives 25,000 mt, and
PPFC about 4,000 mt.

Out of the approximately 2,000 ha of fish farms, PPFC
operates four farms ranging in size from 10 to 140 ha. Most
fish farms of private operators and cooperatives are only
about ! to 1.5 ha in area,

Burima’s Fishing Fleet, 1975/76 — 1980/81

Year Powered Non-Powered Total
Vessels Vessels

1975/76 3,993 75,795 79.788
1976/77 4,084 78,504 82,588
1977/78 4,179 81,298 85477
1978/79 4,361 84,852 89,213
1979/80 4,574 88,989 93,563
1980/81 4,803 93,435 98,238

Source: MAF, Burma



1. DOMESTIC MARKET FOR FISH PRODUCTS
A, Dowmestic Consuinption

Animal protein consumption in Burma is relatively high by
regional standards; per capita protein supplies were estimated
at 58.5 g per day in 1979. This average protein supply level
is sccond only to Pakistan antong the & countrics surveyed/.
Of Burma’s total supplies of animal protein foods, more
than 50 percent is composed of fish products.

With the reported increases in {ish landings over the past
decade, it appears that per capita fish consumption has
increased from about 16,4 kg in 1970/71 to 18.1 kg in 1980/81
(see Tablc 54). While this average consumption level is the
highest among the countries surveyed except for Peninsular
Malaysia and the Philippines?, supplies vary sharply among
different parts of the country. In the coastal arcas, especially
the Tenasserim, Irrawaddy and Arakan coasts, fish consump-
tion is very high while in many inland areas fish supplies are
low. This pattern has resulted in part from the inadequate
transport and marketing facilities available to move fish from
areas of abundance to those of shortage. Butit also reflects low
levels of demand in up-country areas for marine fish. Because
of this attitude, marine fish has tended to command low prices
up-country and it has frequently not been economic to supply
fresh marine fish in good condition to inland markets.

Table 54.
Burma’s Edible Fish Supplies, 1980/81

(whole fish equivalent

000 mi
Total Producuaon 625
Less: Exports 8
l.ess: Non-Edibie: Fish.Products -
Plus: Imports -
Total Available Supply 6l7
Per Capira Availability (kg) {8.1

Note: Based on data supplied by MAF, Burma
B. Domestic Supplies and Prices

Except for relatively small quantities of prawns and high
valued fish (totalling about 8,000 mt, whole fish equivalent
in 1980/81), virtually all of Burma’s fish landings are avail-
able for domestic consumption as food fish. Edible fish sup-
plies have grown over the past decade at nearly the same rate
as lish production (3.5 percent) since there are virtually no
fish imports and exports as a proportion of total production
were minor throughout the period.

iPakistan's daily per capita protein supply was cstimated at 60.2 g in 1979,
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Domestic retail prices of fresh and processed fish products
(fish pastes and sauces) have been remarkably stable in recent
years, rising by less than 1 percent annually between [976 and
1980. Burma’s overall consumer price index was also stable
during this period, and thus real fish prices have been rela-
tively constant in recent years. This suggests that the growth
in domestic fish supplies (by about 4.5 percent annually
since 1974/75) has just kept pace with the growth of domes- .
tic demand. With population and per capita incomes grow-
ing at rates of about 2.7 and 3.7 percent, respectively
during this period3, - the - overall income: elasticity of

-demand for fish was therefore approximately 0.5,

C. Fuiure Domestic Fish Marlket Outlook

If Burma’s population and income growth rates continue to
average at least 2.4 percent and 3 percent respectively, domestic
demand for {ish will rise at the rate of about 4 percent annually.
This would mean an increase in total decmand from 617,000 mt
in 1980/81 to about 913,000 mt in 1990/91, an incremental
demand of nearly 300,000 mt over 1980/ 81 levels (see Table 55).

Table 55,
Projected Domestic
Deinand tfor Fish in Burma: 1985, 1990*

(000 mt Whole Fish Equivaleni)

Growth Rate Projected  Ineremental  Projected ' Incveimenial
of Domestic  Demand, Demand Demand, Déemand
Demand (%) 1985 over 1980 1990 over 1980

3.0 715 98 829 212

3.5 733 116 870 253

4.0 751 134 913 296

4.5 769 152 958 34t

5.0 787 170 1,005 388

5.5 806 189 1,054 437

*1985 and 1990 refer to Burmese fiscal years 1985/86 and 1990/91
Note: Projections based-on 1980/ 81 total available domestic supply
of 617,000 mt (see Table 54)

Burma’s significantly under-exploited marine resources
offer the potential for incrcased production of 250,000 int or
maore annually; aquaculture in ponds or cages can also be a
source of major production increases. As a consequence,
Burma’s prospects for keeping pace with domestic demand are
good if the technical managerial and capital constraints to rapid
expansion: of production can be overcome.. This will require a

: concerted effort to formulate and implement public policies

that will encourage producers. (including private fishermen
and fishfarmers, cooperatives and state organizations) to make
the investments required to achieve rapid production increases.

2Per capita fish consumption for these two countries in 1920 is estimated as 43 kg and 27.3 kg, respectively.

*Since 1976/77.



D. Domestie Fish Marketing and Processing
Facilities and Praetices

1. Disposition of Catch

Burma’'s MAF estimates that only about 25 percent of total
fish production i1s consumed as fresh fish. = As shown in
Table 56, about 32 percent of total landings in 1979/80 were
utilized for production of dried, salted and smoked products,
Another 39 percent of the catch was utilized for fish pastes and
less than 5 percent was otherwise processed (frozen, ete.). The
relatively small percentage of total production consumed fresh
or frozen is more a result of inadequate refrigeration facilities
for storage and transport than of consumer resistance to fresh
fish., PPFC hasa number of projects underway that will expand
its ice making, chillroom, freczing and cold storage capacity,
and this will allow an expansion of fresh and frozen fish con-
sumption in areas away from immediate landing sites.

Table 56.
Burma’s Disposition of Fish Landings, 197%/80

000 i
Disposition whole fish %
equivalent

Marketing Fresh 146.3 25.0
Dried Fish 134.6 23.0
Salted Fish 15.7 2.7
Smoked Fish 10.5 1.8
Dried Prawns 23.7 4.1
Fish Paste (marine fish) 167.9 28.7
Fish Paste (freshwater fish) 60.2 10.3
Other Processing 26.2 4.5

Reduction — —
TOTAL 585.1 100.0

Source; MAF, Burma
2. Fish Handling

Except for PPFC’s own fishing {leet, very few fishermen in
Burma utilize ice or refrigeration equipment to preserve fish
onboard their vessels.: At landing sites and markets, ice is
available in small quantities, if at all and fresh fish is rarely
found in good condition,

3. Fish Processing

Except for PPFC’s freezing of prawns and fish for export,
virtually all fish processing in Burma involves cottage industry
drying, salting, smoking and fermenting following traditional
techniques, Private investment in larger scale fish processing
activities ‘has not been encouraged and PPFC’s expansion in
recent years has not been large enough to have a major impact
on fish processing practices in Burma.
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1V, FISH EXPORTS

All official fish exports from Burma are made by PPFC
and these have grown from only $0.5 million in 1975/76
to $12.4 million in 1980/8! (see Table 57). There are also
apparently substantial amounts of unrecorded exports being
made by Burmese fishermen and fish traders, much of it being
prawns and dried fish sold across the Thai border.

Table 57.
Burma’s Exports of Fish Producis, 1971/72 — 1980/81

Volume Value
Yenr (mif) (U85 000)

197172 N.A. 39
1972/73 N.A. 155
1973/74 N.A. 123
1974/75 77.3 125
1975/76 199.4 506
1976/77 607.5 3,394
1977778 1,9006.4 4,203
1978/79 2,845,5 7,102
1979/80 5.153.4 10.214
1980/8t 6,510,2 12,368

Note: Includes only official exports of PPFC; excludes pearl exports
Source: MAF, Burma
Of the 1980/81 official export earnings of $12.4 million,
wer 70 percent was provided by prawns (see Table 58). The
ilk of these prawns are frozen at PPFC facilities in Rangoon
nd shipped to Singapore. Because of poor handling, sorting
nd quality control in Burma, these frozen prawns are normally
eprocessed in Singapore beforce shipment to Europe, the U.S.
or Japan. Because this reprocessing is required, PPFC rcceives
substantially less for its prawn exports than do exporters
in other Asian countries. A project to improve PPFC’s prawn
handling, processing and marketing ‘has been financed by
the ADB aud is about to be implemented.

Table 58.
Burma’s 1980/81 Fish Exports

Volume Value

(mi) (% 000)

Fish (marine) 4,218.0 3,477

Prawns. (freshwater and 2,252.7 8,831
marine)

Jelly Fish 19.5 57

Others N.A. 3

TOTAL 6,510.2 12,368

Note: Includes only official exports by PPFC; excludes pearl exports
Source: MAF, Burma



PPFC also exported over $3.6 million of pearls in 1980/81,
The volume of pearl exports has declined from a peak of over
40 kg in 1973/74 to about 23.4 kg in 1980/81, but the value
of these exports has grown steadily over the past decade
(see Table 59).

Table 59.
Burima’s Pearl Exporis, 1971/72 — 1980/81

Volume Value
Year kg) (USS 000)
197172 9.9 382
1972/73 21.9 1,243
1973/74 40.2 1,447
1974/75 35.5 1,153
1975/76 254 1,355
1976/77 20.2 2,153
1977/78 18.8 3,263
1978/79 13.7 2,813
1979/80 16.4 3,604
1980/81 234 3,667
Source: MAF, Burma
PAKISTAN

I. GENERAL ECONOMIC SETTING

Pakistan has a total area of 804,000 sq km and is the largest
country in South Asia after India. In mid-1981, the country’s
population stood at 83.8 million and population density was
104 persons per sq km. Pakistan’s population growth rate has
averaged 3.0 percent annually over. the past decade, one of
the highest rates of increase in the world.

With a GNP of $24,750 million in 1980, Pakistan’s economy
is the largest in South Asia except for India. Economic growth
has been relatively healthy over the past decade, with GDP
growth averaging about 5.5 percent annually in real terms.
Per capita GDP grew by about 2.4 percent annually between
1972 and 1980, reaching about $300 in the latter year. This
level of per capita income is the highest in South Asia,
though it remains substantially below the per capita income
levels of all the ASEAN countries.

Agriculture is the dominant sector in Pakistan’s economy,
though that dominance has declined in recent years. In 1980,
agriculture’s share of GDP ‘was 31.5 percent, down from
38.9 percent in 1970. Wheat, rice and pulses are major crops
and livestock makes a large contribution to GDP. Over the past
decade, food production has grown at about 3 percent annually,
just keeping pace with the country’s rapid rate of population
increase,

IExcluding mesopelagic fishes.
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[, THE FISHERY SECTOR
A. The Resource Base
1. Marine Fisheries

Pakistan has a coastline of 1,100 km and a shelf area (up to
200 m depth) of about 55,000 sq km. Good fishing grounds are
found along the entire coast area, with demersal fish especially
concentrated in the shelfareas up to 40 m indepth and along the
edge of the shelf depths of 70 m to 100 m. Pelagic fishes are
reportedly most often found along the edge of the continental
shelf, with smaller pelagics migrating inshore during their
spawning seasons.

The broad continental shelt along the Sind coast, with its
extensive river systems and large influx of freshwater, is the
country’s best shrimp ground. This area also has the greatest
concentration of small pelagic fishes.

Recent estimates of Pakistan’s marine fish resources, based
in part on the survey of the Norwegian research vessel, R/V
Fridtjof Nansen, are summarized in Table 60. The total MSY
is conservatively estimated at approximately 514,000 mt!
of which pelagic species compose 260,000 mt (51 percent),
demersal fish, including crustacea, 189,000 mt (37 percent),
and cartilaginous fish, 65,000 mt (12 percent). These esti-
mates suggest that there is scope for a sizeable expansion of
catches of small pelagic species and demersal fish and there
is also some evidence that landings. of large pelagics and
cartilaginous fish could also be expanded. Shrimp stocks are
however, probably overfished, with 1980 catches of 26,000 mt
being 3,000 mt to 5,000 mt above their MSY (see Table 61).

Table 60.
Pakistan’s Marine Fishery Resource Potential
(000 mt)
Potential Current Potential
Type of Fish Annual Annual Annual
Yield Catch Increase
Cartilaginous Fish 65* 65 0
Large Pelagic Fish 10* 10 0
Small Pelagic Fish . 250 100** 150
Demersal Fish 163 84ux 79
Crustacea 26%** 26 0
TOTAL 514 285 229

¥ Actual potential likely to exceed this number
** Includes approximately 26,000 mt of fish discarded at sea
**¥ . Actual potential may be 3,000-5,000 mt lower
Source: Baluchistan Fisheries Development Project Draft Final
Report, Scandiaconsult International, Febrnary, 1982
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Table 01.
Pakisian’s Marine Shrimp Landings, 1971-1980
(int)
Year Whiie Shrimp Pink/Brown Small Shrimp Total
Shrimp
1971 10,000 6,080 3,741 19,821
1972 10,000 7,400 6,467 23,807
1973 7,200 5,063 9,021 21,284
1974 6,400 4,070 5,580 16,050
1975 7,214 4,410 6,085 17,709
1976 8,200 6,019 8,055 22,274
1977 7,000 6,800 6,715 20,515
1978 6,200 5,784 7,415 19,399
1979 6.303 6,302 11,612 24,217
1930 6,775 6,755 12,413 25,934

Source;: DMF, Pakistan
2, Inland Fisheries and Aguaculiure

In spite of its generally arid climate, Pakistan is endowed
with extensive fresh and brackishwater areas which are suit-
able for the development of aquaculture and inland [isheries,
The water resources of the country are dominated by the Indus
River system, which includes the Indus, its delta region, its
many tributaries, and the numerous canals, lakes, reseryairs,
waterlogged arcas! and village ponds which receive water
from the Indus either continuously or seasonally, These
resources can probably support at least a doubling of the [980
inland fish production of 46,000 mt (see Table 62).

Large areas suitable for aquacuiture and inland fisheries
are located in Sind, where numerous large lakes are found
in addition to the Indus River. Siltation and aquatic weeds
are reducing fisheries production in some lakes; however, this
trend can be reversed by introducing dredgers, weed cutters
and herbivorous fish such as grass carp. . In addition, the
Indus delta area includes about 385,000 ha of . inter-tidal
land where brackishwater pond culture may be feasible,

Table 62.
Pakistan’s Fish Production, 1970-1980*
(mt)

Marine Fisheries

Year Karachi & Baluchistan Sub- Inland Total
Sind coasts coast total Fisherles

1970 102,418 37,385 139,803 18,740 158,543
1971 101,955 35,316 137,271 18,028 155,299
1972 131,741 41,481 173,222 18,022 191,244
1973 158,892 37,722 196,614 17,617 214,231
1974 110,220 39,790 150,010 19,092 169,102
1975 113,000 41,124 154,124 20,015 174,139
1976 127,795 49,373 177,168 28,491 205,659
1977 165,968 68,848 234,816 33,138 267,954
1978 189,460 68,346 257,806 35,223 293,029
1979 197,248 62,423 259,671 40,718 300,390
1980 175,255 57,688 232,943 46,320 279,263

“Does not include subsistence catches from marine fisheries before 1976

Source: DMF, Pakistan

Waterlogged areas have become widespread in some irrigated lowland regions due to the lack of appropriate drainage systems and the conse-
juent rise in the water table. While unsuitable for.-agriculture, these waterlogged areas can be used for aquaculture,



Table 63.
Number of Fishermen in Pakistan, 1980

Pi‘oVince/Area RFull-time Pﬂri-—time Occasional Total
Marine Fishermen 60,934 11,751 .. 1,836 . 74,521
Karachi/Sind 45,295 9,601 N.A: 54,896
Baluchistan 15,639 2,150, 1,836 19,625
Inland Fishermen 55,070 32,099 29,766 116,935
Sind 24.207 2,732 N.A. 26,939
Punjab 28,753 27,987 26,516 83,256
Northwest Frontier Province - 960 1,300 3,250 5,510
Mangla Dam Reservoir. 1,150 o — 1,150
Northern Area (Gilgit).. — 80 — 40
TOTAL 116,004 43,850 31,602 191,456

Source: DMF,. Pakistan

“The Punjab Provincé also hds extensive water resources,

including the Indus, its four‘major tributaries (the ‘Chenab,
Jhelum, Ravi and ‘Sutlej’ Rivers); a’ very''large reservoir
(Mangla) and many smaller water bodies and village ponds:
The potential areas in Northwest Frontier Province are more
limited, although the coldwater streams .in:.the Province’s
mountainous northern-section. are highly suitable for trout,
the ‘Tarbela reservoir offers good potential for fisheries; and
there are small reservoirs, lakes and streams at lower eleva-
tions i the south where warmwater fish: culture and fishing
are feasible. The arid climate and restricted water supply in
most of Baluchistan appear to limit the possibilities for
developing aquaculture and inland fisheries in this province.

B. Fisheries Contribution to the Economy

Historically, the fisheries sector has not made a large
contribution to the Pakistan economy. Fisheries has con-
tributed only 0.4 to 0.6 percent of GDP over the past decade,

with the total value of fish production in fiscal year 1980/81.

reaching about $146 million, 0.58 percent of GDP. Never-
theless in the coastal areas of Sind and Baluchlstan provinces,

fisheries is an 1mportant source of income and employment.

to the peopIe living in these aleas

Pakistan’s Directorate of Marine Fisheries (DMF) esti-
mates ‘that the fisheries sector prov1des direct employment
to about 75,000 marine and 117,000 mland fishermen (see
Table 63). Of the total estimated direct employment of
192,000 in 1980, about 116,000 (60 percent) were fishermen
employed on a full-time basis. In addition, the country’s
boatyards and ice plants, as well as shrimp processing, fish-
meal and fishoil extraction plants employ hundred of workers,
principally in the Karachi area.

The fisheries sector also makes an important contribution
to foreign exchange earnings. In 1980, export earnings
totalled over $50 million, about 2.1 percent of total exports,
Fish product exports were more than five times higher in 1980
than they were in 1971 (see Table 64).

Table 64.

Pakistan’s Main Fish Export Products, 1971-80

(Quantities in mt; Value in $000)

Year Fresh Shrimp - Other Frozen Fish Canned Shrimp Fishimeal Other Producis Total
Q VA Q v Q v Q \ Q \ Q v

1971 3,701 5,027 64 45 970 1,201 9,774 629 17,314 2,563 31,823 9,465
1972 3,999 11,657 203 997 1,386 3,550 14,847 1,658 19,050 4,689 39,485 22,551
1973 4,777 18,861 227 388 1,804 5,862 23,032 5,491 14,436 4,770 44,276 35,372
1974 3,776 11,580 172 482 1,115 3,932 14,295 2,559 11,640 4,226 30,998 22,7179
1975 4,006 15,693 218 625 1,217 3,387 11,946 1,541 11,683 4,446 29,070 25,692
1976 4,836 26,659 466 999 1,611 5,675 11,025 2,283 8,370 3,852 26,308 39,648
1977 4,450 24,279 280 935 1,343 5,602 17,264 4,968 6,714 5,540 30,051 41,324
1978 4,229 25,300 549 1,081 1,260 5,266 17,801 4,872 5,347 5,537 29,186 42,056
1979 5,497 39,886 832 1,542 1,490 7,710 9,228 6,033 4,668 4,525 21,715 59,696
1980 6,721 33,369 438 1,093 1,087 5,425 10,970 3,605 5,407 6,570 24,623 50,062

Source;: DMF, Pakistan



C. Production

DME statistics show an increase in Pakistan's total {ish
landings from 159,600 mt in 1970 to 279,000 mt in 1980,
representing an average annual rate of increase of 5.8 percent.
Throughout the past decade, marine fisheries has accounted for
over 85 percent of total production, with the balance provided
by land capture fisheries (sce Table 62).:

Pakistan’s recorded marine fisheries production grew from
140,000 mt in 1970 to a peak of 260,000 mtin 1979: 1980 marine
production declined to 233,000 mt. Of the total marine landings
in 1980, demersal finfish comprised 25 percent. crustaceans
Ll percent, large pelagic {ish 4 percent, small pelagics 32 per-
cent and cartilaginous fish 28 percent.  Over 35 percent
(130,000 mt) of 1980 marine landings was trash fish utilized
for fishmeal,

The decline in marine landings in 1980 by over 10 percent
was largely the result of reduced catches along the Sind coast,
although Baluchistan landings also dropped. Higher vessel
operating costs (principally for fuel) may have reduced fishing
effort somewhat in 1980, but the deccline in landings appcars
also to be the result of overfishing of some Inshore areas,
particularly those ncar to Karachi,

The DMF estimates that inland fish produclioh in Pakistan
has grown from aboiit 19.000mtin 1970 16 46,000 mt in 1980,
an annual rate of increase of over 9 percent. About 62 percent
of this production s [rom Sind Provinee. 33 pereent (rom
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Punjab Province and the balance of 5 percent trom other areas,
Virtually, all of this production is from capture fisheries,
D. Structure of the Fishing Industry

Pakistan's marine rvesources are harvested by a relatively
targe fleet of privately owned vessels. The fishing vessels are
almost exclusively built of wood in local boatyards and very few
are more than 20 m in length.  The total fleet in 1980 was
composed of about 25800 vessels of which about 9,400 were
marine fishing vessels and 16,400 inland fishing boats (all non-
mechanized), Of the 9,400 marine vessels, 5.900 were non-
mechanized, 1,300 were motorized sailboats and 2,200 were
commercial mechanized trawlers (1:300) and gillnetters (900),
Of the registered commercial fleet of 2,200 only 1,000 were
reporteéd to be operating in 1980 (see Table 65).

The average commercial trawler is about [ min length, has
a 60-80 hp diesel engine, and operates without mechanical
winches, compasses or.fish inding equipment. It is based in
Karachi and carrics ice {for trips of up to two weeks duration,
These. vessels retain, the shrimp and first class fish, discarding
trash [ish at sea except during the last few days of a fishing trip.

The typical commercial gillnetterisabout (8 min length and
is powered by an 80-120 hp engines. These vessels catch surface.
mid and bottom fishes” with their gillnets; all gear is handled
manually, Most of these gillnetters are also based in Karachi,
making trips of upto two weeks durdtion whencarrving ice and
up todour weeks when carrying the catches aswe salted fish.

Table 05,
*akistan’s Registered Fishing Fleet, 1980

Type of Vessel Marine Fishing Vessels Inland Vessels lotal
Mechanized Vessels 2,205 (1,006) 2,205 (1,006)
Trawlers 1,296 897) —— 1,296 ( 897
Gillnetters 909 ( 109) — 909 ( 109
Mechanized Sailboats 1,333 —- 1,333 (3.806)
Non-mechanized Boats 5,859 16,391 22,250
Sail boats 5.859 7.246 13,105
Other boats — 9,145 9.145
TOTAL 16,391 25,788

9,397

Note: Numbers in brackets are DMF estimates of vessels actually in operation in 1980

Source; DMF. Pakistan



HI. DOMESTIC MARKET FOR FISH PRODUCTS
A. Domestic Consumption

Unlike most other Asian countries, fish is not a major source
of animal protein in the diet of most Pakistanis. Although
average per capita protein supplies are relatively high in
Pakistan (60 g per day), except in coastal areas of Baluchistan
and Sind, most Pakistanis depend mainly. on dairy products,
mutton and beef for their animal protein consumption.

As shown in Table 66, per capita consumption of edible
fish was only about'1.5 kg in 1980, far below the average con-
sumption levels of any of the other Asian countries surveyed.
The low preference for fish compared to mutton, chicken and
beefl, the relatively small landings of good quality fish; the
absence of a well developed fish handling dnd domestic
marketing system, and a rapid rise in real fish prices have all
worked to keep domestic consumption low,

Table 66.
Pakistan’s Total Domestic Supply
of Edible Fish, 1980 (whole fish equivalent)

000 mt
Total Production 279
Less: Exports of Edible Fish -24
Less: Non-Edible Fish -130
Plus: Imports —
Total Available Domestic Supply of 125
Edible Fish
Per Capita Availability of Edible Fish (kg) 1.5

Note: Based on data from DMF, Pakistan
B. Domestic Supplies and Prices

The total supply of fish available for domestic consumption
was ‘only 125000 mt in 1980. Of the total landings of
279,000 m¢, 130,000 mt (55 percent) was reduced to fishmeal
and about 24,000 mt (9 percent) was utilized forexport, leaving
less than 45 percent of total landings for domestic consumption
(see Table 67). In addition, virtually no fish is imported into
Pakistan. .

" Over the past decade, retail fish prices in Pakistan have risen
rapidly. ‘Karachi retail fish prices increased by over 400 per-
cent between 1970 and 1980, with the:most tapid increases
occuring since 1976, The decline in landings in 1980 led to an
incredse in retail prices of most species by over 50 percent
compared to 1979 fevels.

Over the past- decade, prices of fish have risen substantially
faster than the general level ofiinflation; Pakistan’s consumer
price index grew ‘at an average annual rate ol 12 percent
between 1970 and 1980 while retail fish prices grew by about
{7 percent annually. This suggests that real {ish prices have
grown by nearly 4 percent annually over this period. This
growth . in real prices reflects the increased cost of fish
production, largely because of escalated fuel costs, and the
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strong growth in domestic demand. The shortages of mutton
that have developed over the decade and the consequent
declaration of two days each week as “meatless” days have been
a major impetus to increased local demand for [ish.

Table 67.
Pakistan’s Utilization of Fish Landings, 1980

MT

For Human Consumption 149,413
Fresh Consumption 94,938
Freezing 12,908
Canning 6.800
Curing 9,491
Subsisteance Catches* 25,276
For Reduction to Fishmeal 129,850
Trash Marine Fish 127,750
Trash Marine Shrimp 2,100
TOTAL 279,263

*Mostly consumed as fresh.or dried fish within fishing communities

Source;: DMF, Pakistan
C. Future Domestie Fish Market Outlook

Although fish consumption in Pakistan is very low,demand
appears to have been growing in the past few years and this
trend is likely to continue. If population and per capita income
growth continue at the average rates of 3.0 percent and 2.4 per-
cent respectively, and if income elasticity of demand {or fish is at
least 0.3, domestic fish demand will grow by at least
3.74 percent annually. At thisrate of growth, domestic demand
will reach 180,000 mt by 1990 (see Table 68), 55,000 mt above
1980 consumption levels. Per capita demand would likewise
rise from 1.53 kg to about 1.65 kg in 1990. If in fact the income
elasticity of demand for fish is substantially higher than 0.3, say
close to 1.0, or if supplies of meat-and poultry fail to grow
rapidly, fish demand could easily grow by over 5 percent
annually to about 200,000 mt in 1990, 75,000 mt over {980
levels.

Table 68.
Projected Domestic Demand
for Edible Fish in Pakistan, 1985 & 1990

(000 mt)

Growth Rate Projected Incremental  Projected ' Incremental
of Demand Demand, Demand Demand, Demand

(%) 1985 over 1980 1990 yver 1980

3.0 145 20 168 43

3.5 148 23 176 51

4.0 152 27 185 60

4.5 156 31 194 69

5.0 160 35 204 79

Note: Based on estimated domestic supply of edible fish of 125,000
mt in 1980 (see Table 66)

iNo estimate of income elasticity of domestic demand for fish in Pakistan was available; 0.3 is taken as a conservative approximation based on elasti-

city estimates from other Asian countries,



The recent declines in marine landings in both Sind and
Baluchistan suggest that it will not be easy for local fishermen to
keep pace with domestic demand in the near future, Pakistan’s
marine resources do appear capable of expanded exploitation
by over 200,000 mt annually, but this will require increased
fishing effort in more distant, non-traditional fishing grounds.

Inland capture fisheries may have some scope for
expansion, though little is known about this potential. Aqua-
culture can also be developed but it has only begun at this stage
and is unlikely to be a major source of fish supplies within the
near future.

If fish supplies to the domestic market do not keep pace with
local demand, real fish prices are certain to rise. as-they did
dramatically in 1980.

D. Fish Marketing and Processing Facilities and Praciices
1. Disposition of Catch

In 1980, 130,000 mt of fish, 46 percent of Pakistan’s total
fish landings, were utilized to produce fishmeal (see Table 67);
about 43 percent of the fishmeal produced was eventually
exported. Of the remaining landings in 1980 of 149,000 mt,
about 13,000 mt was frozen and 7,000 mt canned, with the
balance of about 129,000 utilized as fresh or salted/dried fish.
DMF estimates that 200,000 mt of the total production of
279,000 was utilized loeally; about 125,000 mt was consumed as
edible fish and 75,000 mt was reduced for fishmeal for the local
market. . Of the 79,000 mt utilized for export products,
55,000 mt went into fishmeal production and the balarice of
24,000 mt to edible product exports.

., Marketing System

The major market for fish in Pakistan is Karachi and
virtually all commercial trawlers land their catches at the
Karachi Fisheries Port. The catch is then sold through the
market to fresh fish merchants or to processors who ‘produce
frozen, canned or cured products or fishimeal. Most of the fresh
fish which passes through the Karachi market is consumed
locally, A few other cities such as Lahore, Faisalabad,
Isiamabad, Quetta and Peshawar receive only limited supplies
of marine fish due to their geographical locations, the general
shortage of fish and inadequate transportation facilities,

Trashfish are sold in bulk lots and trucked to fishmeal plants
located in Ibrahim Hyderi, 20 km east of Karachi; they include
appreciable quantities of fish which could be suitable for sale
for human consumption if handled more carefully,

Outside Karachi, fishermen take fish to central collecting
points for sale to private collectors/contractors, lce is scarce
and the fish usually lie. in uncovered heaps where they
deteriorate rapidly. The fish are then transported in woven
baskets or gunny bags, and ice (if available) is generally added
only to the top of the basket. Refrigerated trucks are generaily
not: available and the fish are usually transported by camel,
donkey, ox-cart-or small pick-up truck. At the auction centres,
fish are generally placed on the ground in piles. Buyers bid on
the various lots, then transport their purchases to the retail
outlets. After the buyers have made their selections, the general
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public can visit the centre and purchase any of the remaining
fish, though these are usually in poor condition. The yuantity
of ice used in the retail fish markets is minimal and sanitary
conditions at these markets are poor. Fish are usually left
uncovered with the result that flies are auicklv attracted and
spoilage is high.

3, Fish Processing

As shown in Table 67, a 1ciauvely wrge proporuon ot
Pakistan's total fish production is frozen, canned. cured oy
reduced into fishmeal. There were 32 commereial fish process-
ing plants in operation in 1980, including 13 shrimp processing
(freezing and packing) plants, 9 canneries. 9 fishmeal plants and
one. oil extraction plant (see Table 69).. Utilization of
production capacity reportedly averaged over 70 percent for
all of these plants in 1980,

Table 69.
Pakistan’s Fish Processing Plants in Operation, 1980

% of
Capacity - Capacity
(mt/24 hrs)  Utilized

Type of Plant Number

Freezing (of shrimp/ fish) 13 140,35 77.6

Canning 9 78.26 89.7

Fishmeal 9 117.00 71.8

Oil Extraction 1 5.00 100.0
TOTAL 32 340.61

Source; DMF, Pakistan

1V, FISH PRODUCT EXPORTS: TRENDS
AND FUTURE PROSPECTS

Pakistan has traditionally been an exporter of fish products,
mainly of dried salted fish to Sri Lanka, In the 1950%, the first
shrimp processing plants were established and over the past two
decades, shrimp has developed as Pakistan’s most important
fish export commodity.

As shown in Table 64, fish exports have grown very rapidly
in Pakistan over the past ten years. 'From only $9.5 million in
1970, fish export revenues grew to $59.7 million in 1979 and
$50. [ million in 1980, The principal source of the growth has
been the increase in shrimp exports, from $6.2 million in 1970
to- $38.8 million in 1980. - Frozen shrimp exports have con-
sistently provided:over 50 percent of fish export revenues and in
1980, they were 67 percent of the total (see Table 70).

Fishmeal exports have fluctuated in the past four years, but
they. remain an important export .commodity, worth $3.6
million in 1980. Dried salted fish exports have declined over the
decade as the Sri Lanka market has become less. reliable.

" The prospects for continued growth in fish product exports
are limited to a large extent by the availability of shrimp stocks,
which may already be overfished. However, the value of shrimp
exports could rise if the quality of frozen shrimp produced by
plants in Pakistan can be improved.



Table 70.
Pakistan’s Export of Fish Products, 1980

Type of Product Quantity Value 9 of Total
(mft) ($000) Value
Erozen Products 7,159 34,461 68.8
Shrimp 6,721 33,369 66.7
Lobsters 13 161 0.3
Fish 425 93t 1.8
Canned Shrimp 1,087 5.425 10.3
Fishmeal 10,970 3,605 7.2
Dried Salted Fish 2,134 1,512 3.0
Dried Shrimp/Lobstiers 249 764 1.5
Fresh Chilled Fish 1,094 1,445 29
Others 1,930 2,850 5.7

TOTAL 24,623 50,062 100.0

Source: DMF, Pakistan

Expansion of exports of {rozen {ish to the Middle East,
Europe and the USA isa definite possibility if tocal fish supplies
are available and if international standards of hygienc are
strictly observed in processing plants.

SRI LANKA
1. GENERAIL ECONOMIC SETTING

Sri-Lanka is an island country with a total area of 66,000 sq
km, a population of 15.0 million (mid-1981), and a population
density of 228 per sq km. Population growth since 1972 has

been among the lowest: in Asia, averaging about 1.7 percent
annually.

Since 1972, Sri Lanka’s GDP has grown at an average'

annual rate of 4.5 percent, $4.1 billion in 1980, Average real per
capita GDP grew by 2.9 percent annually over this period,
reaching $270 in 1980. 'In that year, Sri Lanka’s average per
capita income exceeded. that of its neighbors India ($240),
Bangladesh ($120), and Burma ($180), but was below that of
Pakistan ($300) and all of the ASEAN countries.

Sri Lanka’s economy is dominated by the agriculture sector,
which contributes about 25 percent of the country’s GDP,
90 percent of its exports and half of its total employment.
Of the country’s total land area of about 66,000 sq km, about
one- ~third (22,500 sq km) was under cultivation m 1980. The
approximate agnculllual land use pattern was: coconut. 21 per-
cent; paddy 29 percent; tea || percent; rubber 10 percent.

A change.in Government -in 1977 brought about funda-

mental changes in economic policy in: Sri* Lanka.” “An’

environment characterized by pervasive government admin-
istrative controls was replaced by a more liberal economic
environment in which market forces were to play a major role
in directing resources, Among the more 1mportant changes
introduced by the Governmenl were the ﬂoatmg of the

exchange rate, trade liberalization and retaxation of restric-
tions on capital movements. These changes appear to have led
to rapid increases in private investment, including in the
fisheries sector.
Il. THE FISHERY SECTOR

A. The Resource Base

1. Marine Fisheries

Sri Lanka has a coastline of 1,770 km and a relatively
narrow continental shelf area (to a depth of 200 m) of less than
28,000 sq km. Based in part on the results of acoustic surveys
conducted by the Norwegian research vessel, R/V Fridtjof
Nansen, the maximum sustainable yield of Sri Lanka’s marine
fisheries is estimated at about 250,000 mt of which 170,000 mt
would -be- pelagic fishes, and 80,000 demersal and semi-
demersal. The country’s marine fish landings of 175,000 mt in
1981 (see Table 71) remain substantially below the estimated
MSY and the continued rapid growth in landings over the past
decade suggests that the country’s principal marine resources
are still somewhat under exploited. Near shore shrimp stocks
may, however, be somewhat overfished in certain areas as
fishermen report declining shrimp landines mer nnit effort. .

2. Inland Fisheries and Aquaculture

Inland fish production of Sri Lanka was estimated at
29,000 mt in 1981 (about 14 percent of total domestic fish
production), of which over 80 percent came from freshwater
areas and the balance from brackishwater lagoons. Nearly all
of the freshwater production results from capture fisherics in
the country’s large, perennial reservoirs (major tanks),

There are about 230 large and medium perennial reservoirs
covering over {10,000 ha (including 22,670 ha to be added as a
result of further development of the Mahaweli basin). In
addition, there arc about 39,000 ha of minor (village) tanks that
are seasonal incharacter and 8,000 ha of hill country reservoirs.
Brackishwater bodies include deep lagoons, estuaries, shallow
lagoons and tidalflats, covering an area of over 120,000 ha, The
major tanks are considered under-exploited, and fish
production from them can be increased by increasing the fishing
effort.  While aquaculture has been little developed in Sri ,
Lanka, the seasonal tanks offer substantial areas where high
fertility (due to nutrient inputs from surrounding livestock and
human activities) make possible the cultivation of fish without
intensive effort. Most tanks‘aré located in Sri Lanka’s less-
developed Dry Zone, which offers thel,greatest potential for
aquaculture and inland fisheries development. A number of
tanks are currently being upgraded under foreign assisted
projects; this will further enhance the potential of these water
bodies for fish production.

B. Fisheries Contribution to the Economy

The fishery sector plays an important role.in Sri Lanka’s
economy. Fisheries contributed about 3 percent of GDP in
1981, based on total domestic flsh production.of 204,000 mt.
In constant (1970) factor prices, the value of fish production
grew at an annual rate of over 6 percent between 1971 and 1981,
with a real growth rate in the 1977 to 1981 period of about
10 percent, k k
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Table 71.
Fish Production in Sri Lanka, 1972-1981

Marine Fisheries

Year Offshore and Coastal* Total Inland Total
Deep Sea Marine Fisheries
1972 — 91,805 91,805 8,305 100,110
1973 — 92,221 92,221 6,895 99,116
1974 — 101,413 101,413 7,539 108,952
1975 — 114,009 114,009 13,097 127,106
1976 — 121,388 121,388 12,343 133,731
1977 307 123,411 123,718 12,863 136,581
1978 2,903 134,744 137,647 16,474 154,121
1979 2,066 146,507 148,573 17,150 165,723
1980 2,114 162,661 164,775 19,947 184,722
1981 2,144 172,318 174,462 29,124 203,586
*Includes deep sea and offshare catches for 1972-1976
Source: MOF, Sri Lanka
Fisheries also provides an-important source  of employ- Table 72.
ment: The industry relies on a large number of relatively:small Sri Lanka’s Marine Fish Production
vessels and is therefore labour intensive when compared to by Species Groups, 1976-1979 'Averages
the fisheries industry in many other countries. Sri Lanka’s
Ministry of Fisheries (MOF) estimates that the sector prov1des Average Production
full- tlme direct employmént t6 about 68,000 persohs in active 1976-1979 % of Total
flshmg, another 14,000 persons are employed in fisheries (000 mt)
related industries (boat building, fish processing and market:
ing, etc.). As a proportion of Sri Lanka’s total employment, _Skipjack 10.7 8.0
fisheries accounts for less than 2 percent, but in certain Yellowfin Tuna 6.1 4.6
coastal districts such as Gampaha and Puttalam, up to 10 per- Seer 4.1 3.1
cent of employment is related to the fishing industry. Paraw 9.2 6.9
Fish exports have grown sharply in recent years from only Rockfish 16.2 12'1
$0.9 million in 1971 to $18.( million in 1981, about 1.6 percent Sharks 8.0 6.0
of total exports. Skates ; 5.2 3.9
‘ Clupeoids and other shore 60.0 44 .8
C. Production seine varieties ‘ -
Sri Lanka’s total fish landings have grown by over & per- Other marine species t4.5 10.8
cent annually over the past decade, from about 100,000 mt in TOTAL 133.9 100.0

1972 to 204,000 in 1981 (see Table 71). Marine fisheries has
consistently provided over 85 percent of total landings, and
virtually all of the country’s marine landings are {rom coastal
areas. As shown in Table 72, nearly half of total marine
Jandings have been clupeoids and other shore seine varieties,
Landings of seer, skipjack and yellowfin tuna, all first class fish
in the domestic markets, averaged over 20,000 mt annually in
recent years and comprise over 15 percent of the total marine
landings.

Inland fisheries production from both freshwater and
brackishwater areas have grown from 8,300 mt in 1973 to over
29,000 mt in 1981. Most of these landings are from capture
fisheries in the -many large irrigation reservoirs (tanks) and’
brackishwater lagoon area. Tilapia mossamibicais the principal
species caught in the tanks. ‘Aquaculture is not widely practiced
as yet, but there appedrs to be good potential for culture of
freshwater prawns and finfish and penaeid shrimp.

Source: MOF, Sri Lanka
D. Structure of the Fishing Industry

Sri Lanka’s fishing industry is characterized by an almost
complete dominance of small privately owned vessels which
operate fairly near to shore, There are very few fishing com-
panies or individuals owning more ‘than five boats. Of the
total sea fxshmg craft operating in 1981 of 24,196, about
49 percent were mechanized. However, the bulk of these
mechanized ‘vessels are small, outboard: powered vessels that
normally employ-small mesh gillnets within 1 or2 km of the
shore (see Table 73).

The balance of the mechanized fleet is composed principally
of 9 m class fiberglass or wooden hull vessels using 20-40 hp
inboard diesel engines. The approximately 3,000 vessels of this
type in operation in {981 typically use large mesh gillnets to



cateh skipjack, vellowfin tuna and seer; they also employ
longline to catch sharks. These boats normally stay at sea for
12 hours or less, fishing within 30 km of the coast,

Table 73,
Sei Lanka’s Marine Fishing Fleet, 1981

MNuimber
Operating
Sea Fishing Craft 24,196
Trawlers 36
9 m Class Inboard Powered Vessels®* 3,112
5.5 m Class Outboard Powered Boats®¥#* 5,738
Other Mechanized Vessels 3,051
Non-Mechanized Vessels 12,259
Lagoon Craft 4,388
Mechanized Vessels 932
Non-Mechanized Vessels 3,456
TOTAL 28,584

* 1n early 1981

#* Also referred to as *28 footers” or “3% tonners”
% Also referred to as “18 footers™
Source; MOF, Sri Tanka

A few larger vessels are in operation; most of them employ
the same type of gillnet and long line gear as the 9 m class boats.
The larger vessels may undertake fishing trips of 3-3 days.

Beach seining employing ‘traditional methods remains a
popular and productive fishing method. [t is done on a rela-
tively commercial scale with a single operator often employ-
ing up to 50 workers.

In inland waters, tilapia are caught mainly by fishermen
using gillnets and non-mechanized boats.

I, DOMESTIC MARKETING FOR FISH PRODUCTS
A. Introduction

Fish is the principal source of animal protein for the
majority of Sri Lanka’s population and an increasingly
iimportant source of export revenue. The fish usage balance
sheet as shown below (Table 74), summarizes Sri Lanka’s (ish
production, external trade and domestic consumption pattern
over the past decade. Particularly; noteworthy have been
the sharp changes in domestic production and imports over
the past 10 years and consequently the substantial varia-
tions in the quantities of fish available for domestic use,

B, Domestic Consumption

Fish provides about 60 percent of animal protein supplies in
Sri Lunka. However, per capira fish consumption declined
sharply. from about 14.4 kg in 1970 to 10.4 kg in 1977,
principally because of reduced imports of- dried, salted and
smoked fish. Total domestic fish consumption fell from about
180,000 mt in 1970 to as low as 145,000 mt tn 1977, Since
that date however, the combined effects of increased domes-
tic production and liberalized imports of canned fish allowed
domestic usage to reach about 210,000 mt in 1981, and per
capita consumption stood at 14 kg that year.

The importance of fish in the Sri Lankan diet is also
reflected in the proportion of income Sri Lankan familics spend
on fish and fish products. A Colombo area! household
expenditure survey (conducted in 1977, a vear when f{ish con-
sumption was at its lowest level in the past decade) reveals
that an average family spent nearly 6 percent of its income on
fish. Even for the lowest income groups, fish expenditures
comprised nearly 5 percent of the family budget (see Table 75).
By way of comparison, the average family surveyed in this
census spent only 2.8 percent of its income on meat, with

Table 74.

Sri Lanka Fish Usage Balance Sheet 1970-1981

(mt thousands, whole fish equivalent)

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
Total Domestic Production 99 85 102 101 111 129 136 139 156 164 185 204
Less: Exports 1 ! I ! 2 I 3 3 4 4 4 4
Plus: Imports 32 80 &7 47 37 32 16 e 9 26 34 11
Total Domestic Supply 180 164 188 147 146 160 149 145 161 186 215 210
Mid Year Population 12.5 12.7 13.0 13.1 13.3 13.5 13.7 13.9 14,2 14.5 14.7 15.0
(Millions)
Per Capita Aunual 144 129 145 112 1O 119 109 104 IL3 128 146 140

Consumption (kg)

Source: MQF, Sri Lanka

1Household expenditure surveys for other areas are not available.



the lowest income group families spending just 0.7 percent on
meat. While this survey was carried out only in Colombo, it
does confirm the view that fish is the basic animal protein
food for Sri Lankans at all income levels; there is no evidence
to suggest that similar results would not have been found had
the entire country been surveyed.

Table 75.
Estimated Income Elasticities of
Demand for Fish by Income Groups in Colombo Area

Income group % of Average % of Monthly Estimated
(Rs/month - Population Household Income Spent Income
Family Size on Fish Elasticity
Income) of Demand
0—199 7.1 5 4.6 1.80
200 —399 29.2 6 6.4 1.37
400 — 599 21.8 7 7.3 1.03
600 — 799 12.1 7 7.4 0.68
800 —999 8.8 7 6.8 0.51
1,000 — over 21.1 7 5.0 ¥

“*Not possible to estimate
Source: Report on the Urban Family Survey 1977, Department
of Census Statistics

C. Domestic Supplies and Prices

There is very little data available on changes in the pattern
of fish consumption by fish species and product varieties. It
is clear that fish imports have shifted significantly from a
dominance of smoked, dried and salted fish (from the Maldives,
Pakistan and the Middle East) toward canned mackerel from
Japan and Korea. Sharp increases in production by domestic
shore seine fishermen appear to have largely replaced the dried
and salted fish imported in large quantities before 1975. The
imported canned fish appears to be directed mainly at middle
income groups as it sells for nearly double the price of the
cheaper varieties of local fish available in the retail markets.

Fish prices have grown rapidly over the past years,
exceeding Sri Lanka’s general inflation rate as well as the
inflation rates for all food items and for meat. Between 1974
and 1981, average retail fresh fish (Colombo) increased at
the rate of 17 percent annually, Over the same period, all
food prices grew at a rate of about 11.2 percent and all con-
sumer item prices grew at an annual rate of 10.6 percent.

The rapid growth in real prices of fish since 1974 was
principally the result of cost and supply of factors., During
this period, fuel prices rose by over 200 percent, and since
much of the country’s fish is produced by small, relatively
fuel inefficient boats, this rise: in fuel costs was a major
source of sharp increases in real prices of fish. A second
major factor was the reduced level of fish imports that were
allowed by Government during the 1974-1978 period. The
decline in imports from 87,000 mt in 1974 to only 9,000 mt
in 1977 reduced the per capita domestic availability of fish
from 14.5 kg in 1974 to only about Il kg in 1977 and 1978,
and this supply constraint had a major impact on prices.
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D. Future Domestic Market Quilook

Future levels of fish demand in Sri Lanka will depend ona
number of key factors including population growth rates, per
capita income levels, relative prices of meat and other food
substitutes and income elasticities of demand for fish. While
sufficient data is not available to make reliable predictions
about the precise level of future demand for fish, an attempt
is made here to forecast a range of likely demand in [985
and 1990.

As shown in Table 75, income elasticities of demand for fish
are high for all income groups in Sri Lanka, but especially so
for the lower income classes. Data from the Colombo survey
reported here suggest that average income elasticities of
demand for fish are around 1.0 or even higher. 1n Sri Lanka’s
per capita income growth rate continues at around 3 percent
annually over the next decade, aggregate demand for fish will
grow at about 4.85 percent annually, reaching 254,000 mt
in 1985 and 322,000 mt in 1990 (see Table 76). At this rate
of growthi, per capita demand will rise to 19.6 kg by 1990.

Table 76.
Syi' Lanka’s Projected Domestic
Demand for Edible Fish Products, 1985 and 1990

(000 mit whole fish equivalent)

Incremental

Growth Rate Projected Projected  Incremental
of Domestic Demand, Demand Demand, Demand
Demsnd (%) 1985 over 1980 1990 over 1980

3.5 241 31 286 76

4.0 246 36 299 89

4.5 250 40 312 102

5.0 255 45 326 116

5.5 260 50 340 130

6.0 265 55 355 145

Note: Projections are based on a domestic supply of fish in 1981
of 210,000 mt (see Table 74)

To meet this future demand, domestic supplies in 1990 will
have to rise by 112,000 mt over the [981 level of 210,000 mt.
For local supplies to reach this level without expanding imports
(or reducing exports) will require continued growth in fish
production by 5 percent annually. This rate of growth may be
possible for much of the decade, but by 1990, at this rate
of - increase, marine fish landings would have reached
271,000 mt, somewhat above current estimates of the
country’s MSY.

Sri Lanka’s domestic fish supplies may be able to reach the
projected level of demand in 1990 without exceeding the MSY
of its marine resources through a rapid expansion of inland
fisheries and aquaculture production. To do this, the 1981 level
of inland fisheries production of 29,000 mt will have to increase
to about 66,000 mt!. This will require an annual growth rate in
production of nearly 10 percent between 1981 and 1990. Such
a growth rate is possible in view of the resource potential in
aquaculture and inland fisheries, but it will necessitate a major
shift of government emphasis and investment to achieve.

IAssuming that marine production will increase by 75,000 mt to 250,000 mt, and that import and export quantities remain at 1981 levels,



E. Fish Marketing and Processing
Facilities and Practices

1. Fish Handling

Most Sri Lankan fishing boats do not carry ice. In general,
the trips are of short duration (8-12 hours) and fish are'landed
in fair to good condition. However, those 9 m class boats like
gillnet and longline simultaneously frequently do not land their
catches before 18-20 hours have elapsed and the quality of such
fish kept without ice is often poor.

Small fish (shore seine varieties) that are caught in the small
mesh gillnets are left gilled in the nets until the boats are
beached. The fish are removed on shore, usually by family
members, and put on the sand or in baskets until sold.

The larger varieties of fish are sold fresh. Seer is normally
iced if it is to be transferred toany distance. Other varieties may
be iced (tuna, sharks, paraw). Prawns and lobster are
invariably well iced, whereas icing of the cheaper fish and crabs
is rare.

The small size varieties taken in Colombo and Negombo are
generally sold fresh. Elsewhere, if catches are large or landing
delayed until the buyers have gone, the fish are salted and
sundried on the beaches. The climate favours drying although
considerable loss may occur during rainy weather. Losses also
occur from poor quality salt, {ly infestation and mold. "The
practice of drying on the beaches, which are also used as toilet
areas, results in contamination of the product with faecal
material.

2. Fish Marketing Practices

The great majority of fish caught by Sri Lankan tishermen is
marketed through a network of private buyers, distributors,
wholesalers and retailers. Most fish is sold by fishermen at the
beaches and other landing sites to ‘bicycle vendors’ who in turn
retail the fish locally, and to ‘mudalalis’, fish buyers who
arrange the distribution and sale of the fish to markets more
distant from the landing sites.

The Ceylon Fisheries Corporation (CFC) also buys fishata
number of landing sites, from which it is trucked to Colombo or
Galle for freezing and storage Inan attempt to stabilize both
producer and consumer fish prices, CFC buys during glut
periods and holds for release to wholesale and retail markets
during periods of supply shortage.

In spite of an extensive network of buying stations and
equipment, CFC does not have a major impact on {ish markets.
It purchased only about 3 percent of the national production in
1979 and there is little evidence this percentage will increase
markedly in the future. Most of CFC’s purchases are made
from fish mudalalis; CFC buying stations are for the most part
unable or unwilling to buy directly from fishermen at the
landing sites. CFC’s fish handlmg practices are frequently
inefficient (when compared to prlv.ate fish traders) and
unhygienic. As a resuit, frozen fish sold by CFC has developed
a reputation among domestic consumers as being low in
quality.
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In a few locations, fishermen’s cooperatives play a role in the
fish marketing system, either as an auctioning agent or directly
buying fish. However, most past attempts by cooperatives in
Sri Lanka to market fish have not succeeded.

Prices paid to fishermen for their catches vary according to
the season, daily and hourly fluctuations in landings, the
distance of the landing site from markets, and the degree of
competition among buyers. According to MOF statistics, ex-
vessel prices of fish averaged about 60 percent of final Colombo
retail prices in 1980.

3. Ice Production and Refrigerated Storage

Ice was often in short supply in the Sri-Lanka up to 1978,
however, ice supplies have grown sharply in the past 3 years.
From a total rated daily capacity about 300 mt in 1978,
capacity grew to over 600 mt by the end of 1980. This massive
increase in ice production capacity should meet most of the
requirements of the fishing industry for -much of the next
decade. The principal constraint to production of ‘sufficient
quantities of ice by these plants will be the availability of reliable
supplies of electric power,

Only a very small proportion ot tish produced.in Sri Lanka
area is held in cold stores or chill facilities prior to its sale in
retail markets. The Ceylon Fish Harbour Corporation’s Galle
harbour complex has a huge 2,400 mt cold store facility, but
this operates as well below 10 percent of its capacity. . There
are also cold stores in- Colombo (at- CEC:Mutwal Harbour
Facility) and at some private ice plants, but only the CFC
cold store is regularly used for holding frozen:fish.

4. Fish Transportation

Fish is normally transported in uninsulated vans and trucks
ranging in size from small vans that can carry about 10 boxes
(230 kg) of fish to 5 mt trucks with carrying capacities of about
180 boxes (4,100 kg) of fish. These vans and trucks are owned
and operated bya large number ofmdependent fish traders who
use them to haul fish purchased both by their own agents and by
other fish buyers.

5. Fish Processing

Except for shrimp processing for export, most. fish
processing involves only salting-and or.sun‘drying on the
beaches. The CFC hasa 5mt per day.fishmeal plant installed in
Colombo, and another fishmeal -plant (sun dried) and an
experimental fish silage plant (1 mt per day) are located in
Mannar, Somesundried fishmeal has been manufactured from
offal and small fish, but the quality of the unpasturized meal
was poor,

There were 17 plants processing shrimp (heading, deveining
and freezing) in 1981. - There is no filleting of fish but some
steaking of frozen fish is done by CEC and g private firm. A
small cannery has been installed in Mannar by CEC (3 mt per
day) but is not operating at capacity. Canned fish traditionally
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Table 77.
Sri Loanka’s Exvernal Trade Balance in Fishi Producis, 1971-1981

(Quaniities In mi; Values in 3000)

Impoxts Exports Frade Balance

Year Quaniity VYalue Quantity Vaine Value®
1971 38,567 12,578 481 930 -11,648
1972 42,121 15,357 466 1,906 -13,451
1973 22,382 8,215 1,024 3,506 -4,709
1974 16,969 7,523 1,109 4,030 -3,492
1975 15,296 6,241 1,025 3,147 -3,094
1976 7,620 3,462 1,939 8,920 5,458
1977 5,217 2,169 2,109 10,358 8,189
1978 5,198 2,174 3,178 14,929 12,755
1979 19,596 20,628 4,137 19,719 -909
1980 22,744 16,075 2,436 13,484 -2,591
1981 7,014 5,653 2,804 14,101 12,448

#Export value — lmport value

Source: MOF, Sri Lanka
has not becn available, or much in demand, but the situation Table 78.

has changed recently and imports of canned mackerel have
increased markedly in the past few years.

IV. FISH PRODUCT EXPORTS

Although Sri Lanka is not 4 major fish exporter, revenues
from fish sales abroad have grown rapidly. The value of Sri
‘Lanka’s exports has grown from less than $1 million in 1971 to
$18.1 million in 1981 (see Table 77). While the total quantity of
fish exports (about 4,000 mt whole fish equivalent in 1981)
remains a small proportion of domestic production (about
2 percent), export revenues accounted for nearly 20 percent of
the fisheries sector contribution to GDP.

Shrimp has become Sri Lanka’s main {ish export, growing
about 400 mt in 1972 to over 2,300 mt in 1979. Shrimp exports
of 2,200 mt in 1981 earned $13.4 million in foreign exchange,
74 percent of the total value of fish exports (sce Table 78).
In that year, Sri Lanka's trade surpltus in fish products was
$12.4 million,

Lobsters were 2 major export item up to 1978 (when they
earned $2.4 million), but restrictions were imposed on their
export in 1979 and foreign lobster sales fell to less than
$1 million in 1979 and 1980 and about $1.3 million in 1931
Other major export items include shark fihs and beche-de-mer,
mainly for shipment to Singapore.

Although Sri Lanka has traditionally been an importer of
large quantities of fish, with the rapid growth in the quantity
and value of fish exports, Sri Lanka has been a net exporter of
fish in value terms in 4 of the past 6 years since 1976 (sec
Table 77). This is a sharp reversal of the pattern prevailing
before 1976 when the value of fish imports far exceeded fish
export revenues,

Sri Lanka’s Fish Product Exporis, 1981

Pruduct Group Quantity Value®
(mit) ($000)
Live, Fresh, Chilled, 139 1,598
Frozen Fish
Shrimp 2,174 13,395
FL.obsters 168 1,330
Shark fins-and Maws 40 545
Beche-de-mer 73 724
Other Crustaceans and 100 326
Molluscs
Shells 102 115
Others 9 69
TOTAL 2,804 18,101

*Converted at the rate of Rp. 19,24%/§
Source: MOF, Sri Lanka

FISHERY SECTOR BRIEKS:
THE PACIFIC ISLAND COUNTRIES

FLIl
I. GENERAL ECONOMIC SETTING

Fiji is an island country with slightly over 18,000 sq km of
land area. The islands of Viti Levu and Vanua Lavu include
about 90 percent of the country’s total area, Fiji's population of
about 640,000 is mainly concentrated in the two islands.
Fijians of Indian descent constitute a slightly larger segment of
the population than the indigenous Fijians, and they are also
economically more advanced. Compared with other countries



in the South Pacific, Fii's cconomy is considerably more
developed in several respects, GNP per capita for 1980 was
estimated at LS$1.850,

Although the economy s basically agricultural, waditional
tree crepping has been of less importance in Fiji than in other
South Pacific DMCs. Instead, sugarcanc farming has for long
been the main source of cash income and foreign exchange
earnings. Since the mid-1960%, tourism has gained importance
and :t has become a signilicant contributor te the economy.
But tourism has also brought aboutt a highly urban-oriented
development, creating an imbalance in the economy -and
stimulating a pronounced population drift from the rural
ateus:

Sugar accounts (wr some 17 pereent of GDP and provides
direct” epiployment Lo about a quarter of the economically
active persons in agriculture, In 1980, sugar comprised 56 per-
cent of tetal merchandise exports. Copra has traditionally been
the second largest export crop, but its production has declined
in recent years due to adverse international prices. Fish and
timber have since overtaken copra as the country’s second
lcading export commodity. The manulacturing sector accounts
for 11 percent of GDP and about one-fifth of the total salaried
wilge employvment. -Sugar and coconut oit productionaccount
for nearly hall of the grogs output of this sector,

Il. THE FISHERY SECTOR

Beeause of its extensive shallow water areas-and gradual
slopes outside - its - ringing  reefs, Fili ‘has abundant {ish
resources,  Before 1970, there was little commercial exploit-
ation of these resources and the fisheries sector was dominated
by subsistence fishing.

In recent vears, commercial Tishing activity has expanded
ripidlv, By'1979, fish production had reached about 20,500 mt
valued st nearly $30 mitlion. Asshown in Table 79, the bulk of
local producton is still in the subsistence sector (67 percent).
bul since the opening of u tuna cannery in 1976, the share of
commercial tuna catches in the national production has grown
rapidly.

Table 79,
IYomestie Fish Production in Fiji, 1979

(mt}
Skipjack und Tuna Landed at PAFCO 3,496
Other Fish Catenes Sold Through Municipul 2,109
Markets and Retail Outlets
Fish Catches Utilized in the Subsistence Sectoy 13,826
Non-Fish -Aquatic Products SRR
TOTAL 20,542

Source; Annual Report, <1979, Tisheries Division. Ministry . of
Agriculture, Fii

Fish production contributed slightly less than 3 percent of
Fijis GDPin 1979 and provided fulltime employment to about
2,500 people. excluding the subsistence sectar, The contribu-
tion of the sector to both GDP and employment generation is

kY|

expected to increase as the tuna industry has excellent prospects
for turther development.

The Government is encouraging the developnent of the
fishing industry through the activities'of the Fisheries Division
of the Ministry of Agriculture (research, resoirce fssessment
and management, and extension) and the TKA Corporation,
This Corporation is a governmient company which owns and
operates a fleet of vessels (principally skipjack paole and line
boats) and is a minority pariner (with a Japanese company) in
the tuna canntry, The government is actively encouraging the
entry of the local private sector in the commercial fishing
industry.

1l YHE DOMESTIC MARKET

Although domestic fish production has grown rapidly in
recent years. much of the expanded production has been tuna
for export,  Fiji's rapid expunsion of tourism, its shilt of
poputation towards the urban areas, and the relatively rapid
growth ol per capita income have all contributed 10 a rapid
growth in domestic demand lor fish,  While some of this
demand * has been satisfied through “increased  domestic
production, fish imports havé continued (o grow, reaching
about 10,600 mt {valued at USS11.8 million) in 1979, About
42 pereent (by value) of:these imports was canned, fish,
principatly from Japan: frozen fish (much of it tuna for canning
and re-cxport) made up 52 percent of total imports.

v, EXPORTS OF FISH PRODUCTS

As shown in Table 80, Fiji has become. an imporiant
exporter of fish preducts, with canned and frozen tuna exports
providing 95 percent of the $14.7 million of fishexports in 1979,
In spite of the fact that export receipts in 1979 were down
sharply. from 1978, Fiji remained a net exporter of fish
products. As Fiji's locally based tuna fleet continues to expand,
exports should show a steady upwiird trend over the next Sto
10 years.

Table 80.
Fiji's Imporis and Exports of Fish Products, 1979

Quantity Value
(mt) (% Thousands)
Imports ~10,572 11,820
Fresh and Frozen Finfish 4,774 0,168
Canned Fish 5,678 4,990
Othets 120 662
Exports 14,6113
Canned Fish 496,100
(cartons) 12,494
Frozen Fish 1,348 1415
Trochus Shells 166 197
Mother-of-Peart Shells 23 60
Live Fish — 12
Beche-de-mer 10 96
Shurk Fins 32 139




V. POTENTIAL FOR EXPANSION OF DOMESTIC
FISH SALES

The. continuing growth of Fiji's population (expected to
exceed. 700,000 by 1990), the increasing urbanization of the
population and the anticipated expansion of the touiism
industry should all contribate to substantial growth in the
domestic demand for fish products and fresh/frozen high value
species in particular. These factors combined with further
increases in personal incomes suggest that there will be excellent
market-prospects for locally-produced high quality tresh fish:

KIRIBATI
I. GENERAL ECONOMIC SETTING

Kiribati consists of 33 widely spread coral atolls stretching
over d vast area of the Pacific Ocean.” The country is extremely
isolated from major world centres, the nearést large city (o
Tarawa being Sydney, 4.500 km away.

The population of 59,000 people. (1981) lives mainly-in the
Gilbert Islands (96 percent), but the country also incorporates
the Line Islands (with 4 percent of the population) and the
uninhabited Phoenix Islands. The only town is Urban Tarawa.
where about one-third of the people live:

In the rural areas,’the way of life is basically a subsistence
one. with ‘cash being only an adjunct ‘to everyday living.
Especially in the' rural areas, the social system imposes 'con=
siderable constraints on development and on entrepreneural
activity. Cash employment opportunities are very limited, and
the retiin of phosphate workers to the outer islands will worsen
the situation. "Health'and diet, particularly on the outer islands;,
are not good, It'is thus; impofldm that supplementary food
production is encouraged especially since the country proba bly
cannot in thé Tonger term afford its high level of dépendence on
imported foodstuffs,

Until 1979, phosphate mining dominated the economy
of Kiribati. In 1978, it accounted for 45 percent of GDP;
54 percent of Governinent revenue; 88 percent of export earn-
ings and provided employment and cash incomes for the rural
people. Much of the revenue from phosphate has been set aside
into a’ Revenue Equalization Reserve Fund, which stood at
around” $78 million "at end 1979, Basically as a result of
phosphate mining, GNP per capita has been high, estimated at
$900 in 1978, but by 1980, it had fallen to $770.

Witliout phosphate, the economy'has now become basically
a subsistence one, dependent mainly on coconuts for cash
incomes and exports.” In view of the country’s small land‘area
(719'sq km), remote location and limited resources, prospects
for development to support its growing population are. few.

Independence on 12 July 1979 virtually coincided with the

cessation of phosphate mining. The country now faces a'very
restricted economic future with a heavy dependence on' aid,

‘I)l wn from llu ADBYS Economic Report on Kivibati, Mayeh 1980,

mainty from Britain, Australia and New Zealand. Kiribati's
only major resource with significant untapped potential‘is its
huge 200 ‘mile fisheries zone ol around 3 million square
kilometers: Development of Kiribati’s fisheries potential is of
the utmost hnportanee for the country as a source of inconie
and employment in the future:

1. THE FISHERY SECTOR
A. Fish Resources

With its 200 mile fisheries zone encompassing an area of
3 million sq km, Kiribati has the largest fishcries zone of any
Pacific country and one of the largesi'in the world. Except for
Banaba, ‘which is a raised atoll }md has no lagoon and
Christmas, which has a main lagoon dnd anumber of subsldmn
lagoons, each of the other 31 atolls consists' of a number of small
islets more ‘or less surrounding a shallow lagoon. T here'is no
continental shelf-around the islands and depths of over 2,000
fathoms (3,700 meters) occur close to the outer fringing reefs 6t
the atolls,

It ‘has been recognized.lor some. years that tuna:-s the
country’s main fishery resource. However,: the ‘lack of a
sufficient supply of wild caught live bait has been a major
constraint to development of a polc and line lishery lor skipjack
and other tuna. Inan effort to overcome the bait shortage, the
Government, with the-assistance of the FAO-and UNDP, has
devetoped a milkfish culture project aimed at producing bait for
a-skipjack tuna fishery.  The 40 ha.of ponds now:developed-can
apparently supply enough bait for fishing operations by-about
five 30 m class pole and line boats, although the cost.of this bait,
dbOUl $3 per kg, is very high by Asia/Pacific slandards The
recenl success in other areas of the Wes(ern Pacific with purse
s:.lmng for skipjack suggests that purse seining may now be the
mosl efficient way to capture skipjack in Kiribati, and therefore
that the developmcnt of a pole and line fishery based on high
cost cultured bait may not be economical,

Besides a number of surveys into Kiribati’s tuna fish
resources, the Government’s Fisheries Division has completed
two surveys into the local fish retailing industry in Urban
Tarawa.  The first investigated consumption and made
estimates of future demand, and the second surveyed the
resources of Tarawa lagoon. Asa result of the first survey, the
construction of fish retailing facilities was begun in 1979::

B, Fisheries Role in the Economy

In 1978 prior to the cessation:of phosphate mining, the
Government estimated that fisheries contributed . about
5 percent of GDP. Since that time, this percentage has
increased- significantly duc¢ ‘to increased fishing activity and
an overall decline in real GDP.



Reliable estimates of tish production are available only for
the small skipjack pole and line fleet, the Tarawa reef and
lagoon fishery and the Christmas Island export fishery. The
two skipjack pole and line vessels operated by the government
company. Te Mautan Ltd., have been landing about 80 mt-per
month since the commercial operation began in carly 1981,
Catches from the Tarawa reef and lagoon are reported to have
grown steadily since 1976 and rcached about 2,600 mtin 1981,
Pond and reef fish production from Christmas Island (for
export) was 86 mt in 1980,

White full timie cash employment in the fisheries sector
amounts to less than 200 jobs at present, fishingis an important
part time activity for virtually every household in the country.

[, THE DOMESTIC MARKET FOR FISH

Fish has a central role in the diet of the people of Kiribati.
Per capita fish consumption has been estimated to be.at least
30 kgs, and for much of the population. fish is virtwally the
only source of animal protein,

Because of the abundant availability of reef and fagoon {ish,
a significant cash market for fish has developed only in recent
vears and then only at the population centre of Tarawa where
domestic {resh fish sales were estimated at about $600,000 in
1981, In spite of the abundant local fish resources, canned
fish (mainly from Japan) &5 a major import item.

Although it is estimated that Kiribati’s population will grow
at an annual rate of about 2 percent over the next decade, the
elfects of the clasure of phosphate mining on cash incomes may
Bimit the growth of demand for fish in the cash economy.

IV, EXPORTS

Fhe newly-established skipjack fishing company offers the
main potential for expanded lish exports. At present, exporis
are limited by the small size of the fleet, the lack of sutficient
freczing and storage facilities, and lack of regular shipping
services for frozen cargo. I these constraints can be overcome,
tuna could casily become the country’s leading export,

A company on Christmas Island has been exporting high
valued fresh fish 1o Honolultu by atr on a government-owned jet
airliner,  This export fishery is entirely dependent on the
continuation of this air service to Honolulu, but the serious
financial difficulties of this airline threaten the future of
this operation.

PAPUA NEW GUINEA
I. GENERAIL ECONOMIC SETTING!

PNG has a population of 3.07 million (mid-1981), of which
about 450,000 people five in the coastal areas, and a land area
of 463,000 s¢ km, Over the past decade, PNG’s popuiation has
grown. it an annual rate of 2.4 percent. - This relatively rapid
rate. of population increase is expected to accelerate:shightly
over the coming decade,

Although among the South Pacific countries, PNG has the
gredatest economic potential, it shows a striking Jack of
development in many of its regions. and there are many other
contrasts, Though PNG hasabundantarable land; rainfall and
{isheries resaurces, it -is- heavily ~dependent -on  imported
foodstulls, Second, though PNG' expost performance has
been generally good over the past several years, it isstill heavily
dependent on external financial resources to support its budget,
Third, despite the emphasis on local participation in the
economy, there is a serious shortage of skills at various levels,

PNG is dependent on a few export commodities and its
economy is therefore highly vulnerable ‘to external factors.
The start of copper mining in Bougainvillé, not long before
Independence in 1975, had a significant-impact on PNG's
economy. - Copper has since been the largest source of foreign
exchange, though its contribution to total export carnings has
varied due to world market price fluctuatiuns. Export carnings
from other major commodities - coffee, cocoa. copra and
forest products -~ have fluctuated widely in recent years,

The GDP of the market seetor expanded rapidly in theearly
1970, mainly as a result of the construction of the Bougainville
mine complex and later. its operations.,  Agricultural
commodity exports also mcreased rapidly in the carly 1970%
due to high world commodity prices dnd there were substantial
increases in the cxports of forestry und fishery products,
although from a relatively small base, Since the mid-1970%
however, real GDP growth has ftuctuated primarily because of
movements in world commodity prices of PNGs mujor export
products. Per capita GNP in [980 was estimated at $780.

II. THE FISHERY SECTOR:?
A. Fishing Grounds and Resources

The ‘Exclusive Economic Zone over which PNG excrcises
fishing rights covers about 2.4 miltionsq km. This arca, with
the exception of the west-and northwest areas of the Gulf of
Papua is characterized by deep waters (1.000-8,000 m) and the
presence of numerous coral reefs and islands. It includes the
Bismark ‘Sea,  most-of: the Selomon Sea and the northern
portion of the Coral Sea. The reel systetm is particularly
extensive off the southeast tip of the island of New Guined. The
total “shelf area™ (less than 200 m depth). if the Gulf of Papua is
excluded, is less than 50,000 sq km. The system of current is,
during most al the year, influenced by the South Fquatorial
Current Nowing westward, but in the period from December to
February the current is weak. forming eddies in the Bismark
Sea.

The deep water is rich in pelagic resources. Abundant fishes
of ‘the anchovy type dre the prey of large pelagic species, the
most important of which is the skipjack tuna. This species is
abundant in PNG waters where two distinct stocks of skipjack
(north equatorial and south equatorial stocks) concentrate
to spawn and to fecd.

Drawn ftom the ADB President’s Reportand Recommendation for the Technical Education Project in Papua New Guinea, dated 29 October 1981,
Drawn in part from the International Fund for Agriculture Development Project Preparation Report for the PNG Artisanal Fisheries Project, dated

7 huly JYRL.



‘The coral reefs support a sedentary fish fauna consisting
of a great variety of species, but the number of individuals in
each species is not significantly abundant. The reef resources,
which include both low quality fish and highly valued but slow
growing species such as snappers, groupers, etc., are generally
considered as fragile. The reef however, attracts a number of
semi-pelagic predators such as amberjacks, king mackerel,
trevallies, etc., which come in to feed.

The Guif of Papua on the south coast of New Guinea Island,
receives on its northwest shore sediments from a complex river
system which forms mangrove covered deltas with numerous
channels. - The continental shelf of the gulf covers- about
34,000 sq km on which the rivers bring nutrient matter. The
delta channels and the gulf itself support a valuable resource of
shrimps and of a large fish, the Barramundi, which is-highly
appreciated in the Australian market,

Another fishing area includes the inland waters of the Sepic
River system in which tilapia has'been introduced fairly recently
and has since become abundant, although this has lately been
inhibited by the extensive growth of water hyacinth,

B. The Fishing Population

In the coastal areas, the population is among the poorest in
PNG. About 450,000 inhabitants of.the coastal regions of PNG
are living outside the major provincial centres, grouped in
villages of about 100-300 persons. In most villages, there is a
fairly balanced division of productive activity between fishing,
gardening for food production, pig raising and community
work, Fishing tends however, to be the predominaht activityin
coastal villages where the people have no traditional land rights,
having settled in the particular area relatively recently,

In the villages, fishing activities are secasonal; they are a
part time occupation supplementary to subsistence agri-
cuitural production. This integration of agricultural and
fisheries. work is crucial to.-an adequate village food supply.
Within the village system, the primary unit of organization
is the clan. 1t is on'a clan basis that the allocation of land for
subsistence agriculture is made and on which fishing rights
depend.: In-general, it is the older members of the clan which
nominally own -the fishing boats and gear which are used by
the whole clan,

The exploitation of the fishing grounds and the sharing of
the catch is subject to an intricate system of fishing rights,
whose rules may vary from village to village and according to
clans and tribes. The production is generally limited to the
needs of the community, although exchanges on a barter basis
with other villages may take place when there is any surplus.
Cash exchanges when they exist concern .only the. surplus
production, but except for cash needs, there is little incentive
to increase produc‘tion as. consistent access, to. market outlets
rarely exists.

C. Fishing Activities

The fisheries of PNG include an artisanal sector which
provides subsistence for the village fishermen organized as
described above. PNG’s artisanal fishermen mainly exploit the
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reef fisheries, but there are also artisanal fisheries activities
which exploit, on a small-scale, barramundi and skipjack
tuna. Industrial {isheries which exploit the tuna resources
in the-deep waters area and shrimp and lobster on the con-
tinental'shell, are-operated and in major part owned by foreign
enterprises.

1. The Reef Kisnery
(i) Fishing Grounds

Except in the west and northwest areas of the Gulf of Papua
and to a lesser degree, the northern coast of New Guinea Island
where the coralreefs are limited in number-and size, the main
fishing activity is ‘centered around inshore reefs adjacent to
villages. These villages are recognized as having sole tradi-
tional fishing rights to the nearby fishing grounds, although
these rights have not been codified nar has a system been
established for resolving disputes between villages. In many of
these, areas close to the villages appear to be fully exploited, and
the fish found there is generally of small size: offshore reefs seem
very little exploited.

(ii) Fishing Methods

The main fishing method used. to exploit reefs near fishing
villages consist of drive-in nets towards which fishermen swim,
chasing the fish before them and spearing the larger fish while
the smaller ones are gilled in the net. Handlines are also used as
traditional fishing gear in various villages. Beach seining is
practiced on the coast in areas clear of reefs. - Fish traps aré’
used only in a few villages.

(ili) Fishing Boats

The typical traditional fishing boats are the dug-out canoes
with outriggers,: In the Milne Bay Province of eastern PNG, this
type of canoe of 4-7 m'in length is most commonly used." In
general, these are still sailed or paddled and operate in and
around the extensive reef and island systems of the province.
Similar:-vessels are used in-New Britain, New Ireland and most
of the northern coast of PNG. Along the south coast of PNG,
which is particularly exposed to heavy weather from the
southeast for much of the year, two dug-outs up to 15 m in
length are tied together with a platform in between to give
a relatively stable working area [-1.5 m wide over most of
the length. These boats were traditionally sail powered, but
outboard motors are increasingly common.

(iv) Production

Although no systematic surveys of production of catch rates
of the reef fishery have been undertaken, limited nutrition
surveys, after discounting for imports, indicate that fish
production ' by artisanal fishermen is between 13,000 and
16,000 mt (whole fish ‘weight) per year. Nearly, all this is
consumeéd in the coastal villages and towns with only small
quantities being sold in the major provincial * markets.
Although catches could be increased by providing appropriate
fish collection services to fishermen to induce more inténsive
activity, artisanal fishing, by its very nature, probably cannot
produce catches abundant enough to be sold at prices
competitive with imported canned fish.



2. The Barramundi Fishery of the Gulf of Papua

A fishery for barramundi has been operating in Daru,
Western Province, by Western District Seafoods Pty Ltd.,
a private company since [976." The establishment of this
operation was financed through loans, partly from PNG
Development Bank, but mainly from commercial banks. The
company operates three Australian-style barramundi poats
working within the estuarine system of the Fly River. These
boats do not fish but provide equipment to village fishermen,
mainly barramundi nets and buy. their catches. These boats
fillet-and freeze the fish (including a by-catch of shark, cat-
fish, threadfin, etc.) and transport it. to Daru for storage and
sale. The product, is where possible, sold for-export through
the PNG Fish Marketing Corporation,

3. The Tuna Fisheries

The Industrial Fisheries for tuna have been organized under
the following conditions:

(a) Since the declaration of the EEZ in 1978, all vessels
fishing in PNG waters must be licensed.. In 1981, there
were three foreign-owned tuna companies operating
fleets in PNG waters. These companies are licensed for
pole-and-line tuna fishing and baiting operations,
although some purse-seining has béen initiated in the last
two years. The major fishing grounds are the ‘Bismark
Sea, Manus Island and the south coast of West New
Britain. All the companies use Rabaul as a base while
their vessels are in PNG waters. Vessels from Okinawa,
Japan, Republic of Korea and Taiwan are chartered for
these operations. These vessels usually ice their catch
on board and deliver it to mother ships for freezing and
direct export to Japan and USA.

The total number of vessels in operation in 1981
was about 50, although it varies from year to year; the
number of operating days per year varies from 150-250.
The main species exploited is skipjack, which makes up
about 94 percent of the catch.

(b)

Total catches have varied from a high of 49,000 mt
(whole fish weight) in 1978 to about 26,000 mt (whole
fish weight) in 19€0.

An artisanal fishery for tuna is traditionally undertaken
in Manus Island. Fishermen of various coastal villages of
this island fish with the pole and line method with live bait
caught on adjacent . reefs,~and fishermen in other dug-out
canoes, go to fishing grounds keeping the bait in nets, padd-
ling slowly to keep the bait alive,: This fishery is but one
part of village activity is.an intermittent one. Catch rates
and total catch have not been recorded.

4. Shrimp and Lobster Fishing

In 1981, four companies were operating shrimp and lobster
trawlers in the Gulf of Papua, mainly on the coast of Gull
Province. In 1979 and:1980,.13 vessels were licensed, and this
increased to 16 in 1981, Three of these companies were either
Japanese or Australian-owned, while the fourth was a PNG
company leasing Australian vessels. All vessels are chartered
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from either Australia or Japan and fish primarily for shrimp
although they alsotake advantage of a migratory run of lobsters
between December and March, Yearly catch is currently
1,200 mt -of prawns (tail weight) and 150 mt of lobster (tail
weight).

D. Production, Trade, Marketing and Prices
1. Production and Trade

As noted above, the production of artisanal fisheries does
not probably excedd 16,000 mt annually and is consumed
locally. The production of industrial. fisheries, consisting
mainly of skipjack tuna and shrimp is virtually all exported.
These exports average about 30,000 mt (whole fish weight
equivalent) per year, with a value of over $25 million.

2, Imports

Imports of fish products ‘play an important part in the
supply -of fish in PNG.  These imports amounted to about
60,000 mt (whole fish weight) in 1980. Of this, about 5,000 mt
(whole fish weight) was frozen fillets mainly from New Zealand,
and- 54,000 . mt (whole fish weight) was Japanese canned
mackerel; the balance (about 1,000 mt) was a variety ‘of other
fish products. It is possible that, given proper handling and
secure market channels, the artisanal fishery could supplement
the total supply of fish and fishery products to the domestic
markets; this would help to reduce the existing protein
deficiency of the local population. The domestic catch is
however, not able to compete in a major way with imported
products, and convenience in transportation and preparation of
canned mackerel would indicate that these products would not
be easily substituted by artisanal production of fresh fish,

3. Domestic Supply

With the inclusion of these ‘imports, approximately
76,000 (whole fish weight) of fish per year are vailable to the
domestic market. If this supply were equally distributed across
the whole population, it would represent an annual per capita
consumption of about 25 kg (whole fish equivalent).

4. Distribution ‘and Marketing

Domestic ‘production from the artisanal fishery is almost
entirely consumed in the coastal villages with surplus to
subsistence needs being bartered locally, mainly for agri-
cultural products. While there is a definite market preference
for fresh fish in PNG and a willingness to increase production
and satisfy cash needs in the villages, the lack of consistent
market and efficient distribution services to fishing communi-
ties severely hampers the satisfaction of the apparent demand.

Marketing of fish surpluses in the coastal area is normally
carried out by women. - Typically, there will be one major
market for a small group of villages along the coast (normally a
radius of about 10 m), where market days will be held once or,
sometimes twice a week. Villages involved in fishing will often
fish the day or night before such market days, when there is a
need for cash or agricultural products and the women will take
surplus fish, by canoe, to the local market for sale or barter.



As little or no preservation is attempted, the quality of the
product is poor.

In arcas such as Baimuru and Milne Bay, where ‘fish
cotlection stations have been operating, fish produced by village
fishermen is collected, frozen and stored for marketing. These
stations generally use the coastal shipping services for onward
freight of frozen product to market centres in Port Moresby.
Lae and Rabaul. In Baimuru, air freight to the highlands is also
used. The productissold inthese market centres to trade stores,
fish shops, fast-food outlets and in some cases, supermarkets.
These wholesale connections are established by the station
managers, sometimes with assistance from the PNG Fish
Marketing Corporation, but suffer from the irregularity of
freezer space on'coastal shipping vessels,

There is no large-scale marketing of {resh fish in PNG as
distribution is very limited by poor transport links and by the
tack of ice. In the major urban centres along the coast, fish in
very limited quantities is supplied by fishermen in the
immediate area. Exclusive markets lor fresh fish do not exist
and . these products are sold in the general product markets.
No specific faeilitics exist and the fish is displayed on the
ground, placed on a mat of banana leaves. In these markets, as
in the smaller coastal villape markets, fish is not sold by weight
but for smaller fish, by the lot or for bigger fish, by the picce.

The main fish imports, canned mackerel in oil, are impof‘led
by the three major wholesale trading companies in PNG.
Because of its case of storage, transport and handling canned
fish is efficiently distributed in PNG as far as main coastal and
highlund centres are concerned, but as distances from major
centres inerease, the lack of road and shipping connections
hamper distribution,

The distribution of imported frozen fish products is limited
to major market centres which have road access and
refrigerated transport to major ports. These products are also
imported in bulk by the major wholesale trading companies
which distribute. to, fast-food outlets, tradestores and super-
markets.

The tuna and shrimp produced by foreign fishing
enterprises are directly sent by these enterprises to their own
marketing channels abroad.  The PNG Fish Marketing
Corporation sells dircctly to importers in Australia or New
Zealand. There is no network providing market information
to local producers,

SOLOMON ISLANDS
I. GENERAL ECONOMIC SETTING

Solomon Islands:is a scattered archipelago extending over
1,400 km from one extremity to the other, covering a total area
of some 29,000 sq km. Six large islands — Choiseul, New
Georgia, Santa Ysabel, Guadalcanal, Malaita and Makira —
account for most of the country’s 5,650 sq km. The mainislands
are all mountainous, covered with thick tropical rain forests
and intersected by rivers. There are few areas of alluvial plai‘ns,
the major one being on North Guadalcanal.
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The country is divided, into seven - provinces, with
populations ranging from {0,000 to 60,000, The three most
densely populated provinces, Malaita, Western and
Guadalcanal contain two-thirds of the total population of
230,000 (mid-1981 estimate). The capital city of Honiara,
situated on the north coast of Guadalcanal has about
19,000 inhabitants; other urban centres have less than
2,000 inhabitants each. The populations of the remaining four
provinces vary (rom about 10,000 to 15,000.

Most of the population reside in small, widely dispersed
settlements along the coasts. Sixty percent of the people live in
localities with fewer than [00 inhabitants and more than
80 pereent in localities with fewer than 200, The country’s
division into numerous islands, a fow population density and
the dispersion of the population in small settlements make
inter-island shipping the main mode of transportation.

Village life is important in the Solomon Islands. The
communal ownership of most land, the extended family system
and an cthnic of sharing goods and property between relatives
influence the country’s socio-cconomic milieu,

The Solomon Islands achieved independence on 7 July
1978, During the period of its first development plant (1975-
1979), real GDI increased at an annual rate of over 7 percent
and per capita income was estimated to have reached nearly
$600 by 1981.

Il. THE FISHERY SECTOR

Commercial development of the fish resources of Sofomon
Islands is of very recent origin, In the early 1970, surveys
indicating the availability of commercial quantities of tuna led
to the establishment of the Fisheries Division within the
Ministry of Natural Resourees in 1973,

Although initial cfforts \ver:c“ directed towards the
establishment of a commercial una fishing industry, in 1975
attention was also focused on the traditional fishing activities of
the rural sector (artisanal fisheries) where both the skills of the
fishermen and the available f{ish resources were in abundance.

Since that time; the government has promoted the develop-
ment of both commercial and artisanal fisheries. On the one
hand, the joint venture tuna industry established with Taiyo
Fishing Company of Japan has become a major income'earner
for Solomon Islands, bringing in vajuable foreign exchange and
providing employment opportunities for a large number of
Solomon-Island people. Onthe other hand, development of the
artisanal {ishing scctor has provided valued .income-earning
oppoitunities forrural villagers and increased the availability of
fresh fish to both rural and urban markets. - The rural fisheries
scheme has become an integral component of Soiomon Isiands
rural development programme. .

A. Artisanal Fisheries

No accurate measure. is available of the size of the sub-
sistence of fishery in the Solomon Islands, Traditionally,
fishing is done on the reefs by spearing in shallow water or by



using handlines from dug-out canoes; women collect crabs,
crayfish and other shellfish in the shallow reef areas. Fishing
with explosives was common in previous years, but'is now
prohibited by law.
traditional fishing has been the introduction of outboard
motors to power canoes and the usc of synthetic fishing lines
and nets.

B. Commercial Fisheries

Commercial fishing for skipjack and tuna began in (971
when the Taiyo Fishing Company was invited to conduct
exploratory fishing. Solomon Taiye Ltd. (STL), the joint
venture company formed in 1973, began skipjack commercial
operations in 1973 with the establishment of a shore basé at
Tulagi including a small cannery and relvigeration facilities to
process the catch of the fleet. By 1976, the company had
established a second base at Noro in the Western District to
support cxpanded fishing operations, In {977, the government
established (with ADB assistance) a new boat building; fishing
company, National Fisheries Development Ltd., in an effort
to localize skipjack fishing activities.

The eontribution of the skipjack industry to the economy
has grown dramatically since .1973. - Total catch rose from
6,500 mt valued at about :$2.4 million in 1973 to about
22,800 mt valued at nearly $28 million in 1980, About 95 per-
cent of the skipjack caught has been exported eitheras frozen,
canned or smoked fish. By (980, fish had become the Solomon
Islands® single largest export totalling about $26 million or
38 percent of total exports in that year. In that year, the
commercial f{isheries scctor contributed over 20 percerit of
GDP.

The commercial skipjack lishing operations have also
generated substantial employment, with about 800 Solomon
Islanders working full time for the two skipjack companies.

1. THE DOMESTIC MARKET
A, Domestic Fish Consumpiion

Fish is an important part of the diet of most Solomon
Islanders. However, there are no reliable estimates of per capita
consumption at .present, Coastal villagers catch substantial
amounts of reef fish for their own consumption, but since the
fish marketing network is almost non-existent in many arcas,
little of this catch is sold to towns or inland villages. Imported
canned fish has been an important source of protein with per
capita annual consumption of nearly 3 kg prior to 1975
However; with the opening of the STL cannery, locally packed
second grade skipjack is now becoming popular and fish
imports have fallen sharply.

B. The Domestic Market for Skipjack

In 1976, STI. marketed over 34.000 cases of tinned skipjack
domestically and by that year had captured about 75 percent
of the domestic market for tinned fish. The bulk of this fish
is second grade “flake” skipjack. As the locally tinned skipjack
has grown in popularity, the value of imported fish has declined
from $420.000 in 1974 to about $245,000 in 1979. Inaddition,
about 225 mt of frozen skipjack was sold domestically in 1980

The most significant modernization of

for marketing in local shops.  While there is some scope for
further expansion of the domestic market as increased supplies
of second grade canned skipjack become available, the
domestic economy is likely to continue to provide only a very
small share of the overalt market for the Sclomon Islands tuna
industry.

C. Development of the Local Fresh Fish Market

The lack of storage and marketing facilitics has been a major
stumbling block to the expansion of artisanal fishing. The
generally low population density and transport difficulties in
the wide scattered islands of Solomon Islands compounded
these difficulties. “At the same time, the limited opportunities
for ‘local’ employment or for agricultural activities (often
confined “to -subsistence farming plus copra production)
indicated an urgent need for ‘alternative income-carning
opportunities.

To overcome these limitations, a pilot fish collection and
marketing scheme was faunched in 1975 based on the supply of
flake ice and insulated collection boxes to fishermen. Using
scheduled Government and private shipping services and,
where possible, the existing road. structure, ice was sent out (o
the fishermen and the iced fish returned to the marketing
centres (principally to Honiara, the capital).

The supply of improved technology in the torm of two block
ice-making machines in 1976 (donated by Japan) and {iberglass
insulated boxes in later years enabled a substantial increasc in
the potential for the regular supply of fresh fish to the rural
and urban markets.

Since that time, a coordinated programme of development
has beén pursued incorporating three main activities. These
are firstly, the provision of ice-making facilities and insulated
boxes to fishing groups in the rural areas; secondly, the
development “of  marketing -~ (including,: ‘where necessary
transport to these centres) and a guaranteed price scheme; and
thirdly, the' provision of training programmes -in fishing
techniques--and marketing organization to fishermen and
fishing groups.

In 1980, twelve icc machincs had been installed in the seven
provinces of Solomon Islands and insulated boxes supplicd.
Fisheries centres pravide market outlets for fish caught, house
ice-making facilities, and have been the focus for training and
extension programmes in the provinces.

The expansion in market outlets for the fish catch was
advanced with the formation of SIACO, 4 semi-commercial
government-owned company in 1977. }Thcinitizi] purpose of the
company was to provide improved marketing and retailing
facilitics for the Honiara market and ensure the elfective
operation of the fish pricing policy. Although experiencing
initial trading difficulties, SIACO is being dcveloped as a major
component of the rural fisheries programme. By providing a
direct outlet for the fish catch, maintaining an appropriate price
structure, and offering a regular supply of fresh fish to the large
Honiara market, SIACO is becoming a key element in the
expansion of the artisanal fishing industry. A facility similar
to SIACO has since been established on the well populated
island of Malaita and is operated by the provincial authoritics.



In April 1979, a fish collection vessel, donated by the
Japanese Government, came into.operation. This vessel was
operated by SIACO, conducting regular trips to the provinces
(principally to the resource abundant but isolated Morovo
Lagoon in the Western Province) and depositing the catch in
Honiara for sale by SIACO. Despite some setbacks including
breakdowns, this vessel has been instrumental in the expansion
of marketed fish production, particularly in the Western
Province, where the lack of shipping has been a major
constraint to fisheries development.

Both SIACO and the fish collection vessel have experienced
problems associated with the development of a new industry.
However, as the fisheries training and extension programmes
are extended, ice-making facilities made available, marketing
infrastructure (including transportation) developed and pricing
policy monitored, the long-term future of this integrated
programme is assured.

In Table 81, the quantity of fish marketed through the
Fisheries. Division since September 1977 is presented,

Table 81.
Quantity of Fish Marketed Through Fisheries Division

SIACO Component

Year Quantity (Kgs) (Kgs)
1977 (Sept-Dec) 13,374 —
1978 51,470 51,470
1979 97,346 64.539
1980 135,241 —

Note: Estimated production based on amount of 67,620 kgs to
30 June 1980

From negligible amounts in 1976, when ice facilities were
generally unavailable, the quantity of fish' marketed has risen
from .13 mt in the last four months of {977 to'an estimated
135 mt for 1980. The increase in marketed fish production
reflects the steadily increased input of materials and equipment
to provircial areas, the benefits of good training and extension
work to the fishermen, and the operation of a guaranteed price
scheme, While this increased production is encouraging, the
total cash sales are extremely low when the available resource
and potential demand are considered.

Solomon Islands has most of the necessary elements for the
successful development of artisanal fishing industry. The large
fish resources, capable and willing village fishermen and
available markets indicate the potential, while the lack of
income-earning opportunities in many of the rural areas of
Solomon Islands indicates the need. The major constraints to
development of this industry have been the lack of marketing
and transport facilities for an appropriate organizational
framework. but steps are now being taken to overcome these
constraints.
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WESTERN SAMOA
I. GENERAL ECONOMIC SETTING

Western Samoa has anarea of 2,800 sq km and a population
of about 157,000 (mid-1981) increasing at a relatively slow rate
due to the trend in net migration. The country has very limited
natural resources. It is classified by the United Nations among
the “least developed” countries and is also included among
those “most seriously affected” by international economic
developments since 1973, Nationalaccounts data have not been
developed systematically and the latest available figure is for
1976 when Gross National Product (GNP) at current market
prices was estimated at about $45 million and per capita GNP at
about $300.

Unlike most other South Pacific DMCs, Western Samoa is
geographically concentrated, consisting of two major islands,
Upolu and Savai'i, Distances to major industrial and
commercial centres of the world are great with irregular
shipping services and these significantly raise the cost of
transportation for exports and imports, The economy is
heavily dependent on export earnings from a limited number of
primary commodities (copra, cocoa and taro), the production
and export of which have fluctuated considerably partly due
to certain domestic factors such as adverse weather, over-
aged trees-and lack of inputs and partly due to unfavourable
market conditions abroad.

While efforts are being made. to promote commercial
agriculture, the principal economic activity remains village
agriculture dominated by subsistence production.  The
traditional village structure based on an extended family system
is still the predominant feature of the society.

Agriculture; the main sector of the economy, employs
60 percent of the labour force and accounts for 90 percent of
the country’s export earnings. The principal crops - coconut,
cocoa, taro and bananas — account for over 90 percent of the
area under cultivation. The Western Samoa Trust Estate
Corporation (WSTEC), which is a wholly-owned Government
corporation is the most important organization for promoting
agricultural development. Small holder cultivation in the
traditional village structure accounts for more than two-thirds
of the total export of major agricultural commodities.

Economic diversification efforts have continued within the
limited scope available. Industrial diversification, import
substitution and processing of products for export, have been
constrained by factors such as limited domestic market,
shortage of raw materials and high cost of transportation.
The manufacturing sector is small but has been expanded
particularly during the past few years, notable recent additions
being a brewery, cigarette factory, match factory and a feedmill
now in operation.



[I. THE FISHERY SECTOR

Fishery activities in Western Samoa can be classified into
three distinct types: inside the reef fisheries, outside the reef
fisheries and offshore; deep sea fisheries. Traditionally, most
fishing effort has been aimed at resources inside the reef where
traditional gear, gilinets and non-mechanized canoes are
utilized. * Over the past decade, this fishery appears to have
become over-exploited, at least in part due to the illegal use of
dynamite.  Consequently, there is little prospect of ‘any
expansion of production from within the reef and government
efforts in this area are aimed at resource management rather
than expanded exploitation.

The fishing activities outside the reef have expanded rapidly
in recent years. The number of motorized vessels fishing grew
from 74 in 1974 to 271 in [977. These boats, most of them being
small- twin hull boats powered by 25:40 hp outboard engines,
troll for skipjack and/or handline for snappers and other
bottom fish outside the reef. Most of' the government’s
development efforts have been focused on this fishery,

Until very recently, no commercial offshore tuna fishing had
been undertaken in Western Samoa. However, fish aggrega-
tion devices that were recently set in offshore waters have been
successful in attracting schools of skipjack and other tuna and
this has improved the prospects for developing a commercial
tuna fishery.

There is very little reliable, up-to-date information on total
fish production in Western Samoa. Estimates of total landings
range from 1,000-2,000 mt for 1978, the latest year for which
any data is available. About 20 percent of the total in that year
was skipjack (caught by trollers) and the balance an assortment
of reef and bottom fish.

While no official estimates are available, it appears that the
fishery - sector’s contribution to GNP 'is  probably about
$1-2 million annually, i.e., in the range of 2-4 percent of GNP.
The sector was reported to be providing about 1,100 full time
jobs to fishermen in 1978,

IlI. The Domestic Market for Fish

Fish has traditionally been the most important source.of
protein in the Samoan-diet. As income and population have
grown, domestic fish supplies have not kept pace with demand
and by 1978, the country imported about 1,500 mt of.canned
fish and 2,500 mt of meat. There has been virtually no export of
fish, but if commereial tuna fishing can be developed, there is a
ready market for the fish at the tuna canneries in nearby
American Samoa:

TONGA
1. GENERAL ECONOMIC SETTING!

Tonga is a small island state with limited natural resources
and is- dependent on a narrow range of: primary. products,
principally copra and bananas. Its growth.is linked with.inter-
national.economic developments. - This was brought to sharp
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focus in 1975/76 when the country faced a dramatic drop in
copra prices and its banana industry suffered considerable
damage in a major typhoon.. The adverse effects were
accentuated by rising cost of imports and freight charges.

Between 197475 and 1978/79, Tonga’s real gross domestic
product (GDP) grew at an average annual rate of about
3.8 percent as against the somewhat ambitious target of
5.6 percent envisaged in the country's Third Plan. Real per
capita GDP growth was 2.1 percent which was lower than the
planned rate of 3.7 percent. Per capita GDP in current prices
was estimated to have reached about $520 in 1980,

Most growth in recent years occurred outside the
agricultural sector. The actual performance of agriculture
recorded a negative growth of 0.7 percent per annum in contrast
with the expected 4.5 percent positive annual growth, primarily
because of a decline in export agricultural output, parti-
cularly in copra and banana production. Consequently, the
contribution of agriculture to GDP declined from about
49 percent in 1974/75 to about 4] percent in 1978/79.

The performance of the manufacturing sector also fell short
of the planned target of 20.5 percent per annum. Actual growth
was | 1.6 percent. However, since this rate of growth was faster
than the overall GDP growth rate during this period, ‘the
manufacturing share in GDP, though still small, increased from
7.2 percent in 1974/75 to 9.6 percent in:1978/79,

Population increased from 1976 to 1980 at an average
annual rate of about 2.0 percent which was higher than the
intercensal rate of 1.5 percent between 1966 and 1976. The
higher growth rate in recent years was due to a large number of
workers: returning from abroad as a result of a tightening of
New Zealand’s immigration policy. The growth inlabourforce
during 1976-1980 was -much faster, at a rate of 4 percent
annually. Asthe growth of employment was not commensurate
with the growth rate of labour force, the unemployment rate
increased from 13.1 percent in 1976 to an estimated rate of
17.8 percent in 1980.. The rise in unemployment was
accompanied by a shortage of technical and administrative
skills.

The shortage of skilled workers is attributed to the rather
rigid wage and salary structure in Tonga. The situation also
encouraged immigration, which in turn added to the problem of
a shortage of skilled labour,

Despite a consistent annual inflow of foreign exchange as’
gifts and remittances, Tonga’s clirrent accolint balance has been
heavily in deficit; - This was largely due to rising volume and -
cost of imports during 1975/76-1979/80. However, foreign aid
inflows, which averaged about $3.4 million a year during this
period, were sufficiently large to offset the otherwise adverse
effects of the large annual current account deficit and to yield an
overall balance of payment surplus.

!Drawn largely from the ADB's Economic Memorandum on Tonga, August 1981



Because of Tongas limited resource endowment and
geographical characteristics, constraints on development are
many and alternative growth options are few. Added to these
limitations are a critical shortage of technical, fn‘ofessional and
administrative manpower and a, modest capacity to mobilize
domestic funds. The combination of these factors restricts the
country’s absorptive capacity and makes the structure of: the
economy fragile, with limited prospects of attaining its long-
term objectives of economic independence.

1. THE FISHERY SECTOR!

Even .though Tonga has a targe marine resource area,
conservatively estimated at about. 362,000 sq km the fisheries
subsector is still in an early stage of development due mainly
to ‘a shortage of fishing vessels, technical know-héw and
appropriate manpower. The fisheries séctor ac¢ounts for about
5 percent of GDP.

The number of people involved in the tishing industry is not
accurately known. It was estimated that 5,815 people engaged
in fishing in 1978 but almost half were classified as “occasional
fishermen,” A survey carried out by the Tonga Fisheries
Division in 1979 suggested that there were approximately 1,700
regularifishermen. - Apart.from:those involved:in production,
the fisheries sector also generates opportunities for employment
in .other - industries, -including. boatbuilding, mechanical
engineering, and the manufacture of sails.” These employment:
opportunities -are -important, - given: ‘the rapidly “increasing
unemployment: in the: country,

Fish and other marine products have always formed an
important part.of the staple diet-of the Tongan people. In the
past, the local.demand for fish has been satisfied by the catch
from the inner-reef areas, lagoons, and barrierreef stretches of
the island groups:- In recent years, however, population growth-
has led. to intensified exploitation. of the traditional fishing
grounds resulting in a-decline in catch rates.. The result has been
an annual shortfall in fish supplies particularly in Tongatapu
and ‘Euva.. Thisinturn,has caused.anincrease in the demand for
alternative sources or protein, namely, imports of canned fish
and meat. .However, from late 1979 onwards an expansion in
development and extension services of the Fisheries Division
has resulted in a marked improvement in the performance of the
artisanal fisheries sector. Larger (9-12 m) fishing boats, ice
plants and cold storage facilities have been introduced and
supplies of fishing equipment have been made more readily
availableé. " These developments have been concentrated ‘at
Vava'u, but extension services along similar linés are being
provided increasingly at Ha’apai and ‘Eua. Previously under-
exploited but seasonally abundant skipjack have formed the
main part of the catch but demersal fish from outer reef areas
have figured strongly during the winter months,

The present artisanal fishing' fleet © comprises “some
250 dingliies with outboard motors, 50 sail boats and"450 out-
rigger canoes; ‘In-addition; some 20 inboard motor boats have
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recently started to exploit the outer reel areas where under-
exploited fish stocks are to be found.

111. The Domestic Markei for Fish

Traditionally, most of the fish caught in Tonga: has been
utilized for domestic consumption, Based on the government
production estimate of 2,000 mt in {980 and the import of 380
mt of canned fish, the per capita fish consumption averaged
about 30 kgs (fresh fish equivalent):in that year.

Local demand for fresh fish' can be expected to grow
modestly over the next decade, and there is also some scope for
substituting locally-produced fish for imported canned meat
and fish, The government expects fish landings to increase by
400 mt annually by:1985 as a result of new fisheries project in
Vava’u2, \However, about 300 mt of this will be skipjack, most
of which,will be exported to American Sainoa. The balance of
about 100 mt will be available for the domestic market, which
should have no difficulty absorbing this quantity of fish.

FISHERY SECTOR BRIEFS: OTHER COUNTRIES |
KOREA
I. GENERAL ECONOMIC SETTING?

The Korean economy has grown rapidly since the early
1960%." GNP grew at an average annual rate of 9.3 percent
during the 18-year period from 1962-1979. The rapid increase
of national output together with a decline in the population
growth rate (from almost 3 percent a year in:the early 1960’ to
1.6.per-cent in the late 1970’s) made possible a rapid rise in per
capita. GNP (in current prices) from $87 in 1962 to §1,520 in
1980. Korea’s populationiin.mid-1981 stood at 38.8:million.

The driving force behind Korea’s growth has been the
expansion of industrial exports, which rose from.only.27 per-
cent .of ;total -exports in 1962 to-about 90 percent in-1979.
Manufacturing growth was mainly concentrated in-such light
industries as textiles, wearing apparel and plywood, where
capital requirements were modest and best advantage could be
taken of Korea's relatively low wage levels and the availability
of a well-educated, highly adaptable and hardworking Jabour
force. - However, a deepening of the industrial structure was
already beginning in the early 1970’ with the development of
iron and steel and machinery industries, and the Government’s
industrial strategy. for the: latter:part of the 1970 put.great
emphasis onthe. promotion of: the heavy and chemical
industries as a means of expanding exports and increasing value
added. in Korean manufacturing. -Though agriculture lagged
behind the rest of the economy, agricultural:value added
expanded by a reasonable 4 percent a year during 1962-1979
and despite rapid urbanization, the agriculture sector still
provided employment for about 34 percent of the labour force
in.1979.

During * 1979-1980, “economic development - was cha-
racterized by~ a ‘sharp deceleration ‘in ‘growth, "a - further
inténsification of strong inflationary pressures and a significant

'Drawn largely from the ADB Appraisal Report for the Second Multi- Project Loan to Tonga, 22 October 1981,

2Partially funded by the ADB.

Drawn in part from the ADB's Report and Recommendation of the President for the Republic of Korea. Provincial Cities Water Supply Project,

dated 16 October 1981.



deterioration of Koren's balance of payvments. Faced with a
difficult economic situation, the Government moved in 1980 to
make further economic adjustments; the. objectives of which
were (1) to restrain the rise in the general price level: (i) to
restore external competitiveness and strengthen-the balance of
payment: and (i) to contain unemployment within a socially
tolerable range by maintaining a positive GNP growth yate
of 310 5 percent. Interest rates were raised, domestic oil prices
were increased, the Won was devalued: and ‘a. more {flexible
exchange rate sysiem was adopted. In spite of these measures,
the 4actual performance in 1980  was considerably less
favourable than the Government had projected, reflecting the
adversc effects of the continued rise in oil prices.. lingering
international recesston and unusually bad weather that resulted
in a very poor harvest. Real GNP in 1980 declined by 6.2 per-
cent, the {irst negativé growth rafc it Korea in ovér two
decades.  All major sectors ‘of the ‘economy experienced
negative growth, the poorest perforiance being the agri-
culture sector with a negative growth of 22 pércent

This  disappointing - performance . in.. 1980.. was: however,
followed by a sharp reversal in 1981, Preliminary datasuggests
that the economy resumed its positive growth path as real GNP
is estimated 1o have grown by 7.1 péréent ‘in 1981, The
resumplion of position growth was evident'in all major sectors
of the economy. The combined agriculture, forestry and fishery
sector grew by 23 percert in 1980 compared 1o its decline by
22 percent in 1980,

I THE FISHERY SECTOR

I. General

Although the fishery scctor contributes only 2.3 percent
of GDP (1980), it plays an important role in the economy.
In terms of national consumption, {ish.products contribute
70 percent of the total animul protein: in the Korean diet.
The sector provided direct employment to 342,000 fishérmen in
1980, comprising 2.4 percent of the total work force. In 1980,
fisheries cXports totalled 3871 million, about 5-percent -of the
country’s total ‘exports, and ‘over 65 percent of agricultural
cxports.

The fishery sector recorded a real annual growth rate of
about 15 percent! from 1970-1979, with fish and shellfish
production increasing from about 935000 mt to over
2,420,000 mt during this period. Total production declined
slightly in 41980 t0-2,410,000 mt due to lower.catches by Korea’s
fishing fleet that were only partly offset by increased aqua-
culture output. -Therapid increasc in production from .1970-
1979 was accompanied- by significant .changes in fishing
practices as summarized for each-of the subsectors below,

(a) Coastal and Offshore Fisheries

The production of coastal and otishore fisheries increased
from 725,000 mt in 1970 to 1.41 millien in. 1979 and 1.37 million
mt in 1980. In this subsector, the number of powered vessels

1Compound growth rate of total production by volume,
*Average of powered vessels also increased from, 19 gt to 26 gt.
*Such as scaweed culture and [ish raising in marine waters.
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and 25 skipjack pole-liners,

increased from 14,000 (268,000 pty in 1970 to 22.800
(605,000 gt)? in 1979, whereas the number of non-pawercd
fishing vessels decreased from 54,000 to 43,000 during the same
period.' More than 50 percent of the production was landed in
the two southern provinces ol Jeonranamdo and Gyeongsang-
namdo.

Aparl from marine aguaculture activities?® in which more
than hall of the total non-powered vessels are engaged, the
coastal fisheries appear to have been over- explomd hence, the
catch per unit effort in this sector is declining. To conserve
coastal fisheries resources, the Government no longer provides
financial support for constructing vessels of sizes under 10 gt
so: that fishing: activities -in the coastal areas will not be
expanded.

(b) Distant Waier Fisheries

Production (rom distant water fisheries increased from
90.000 mt in 1970 to 724,000 mt in 1976, However, this
production has steadily declined. since that year (Lo 458,000 mt
in 1980) due largely to increased [uel costs, lower cateh rates for
some species, and reduced opportunities for Korean vessels
caused by the declaration of 200 mile exclusive fishing zones by
many countries. Remedics arc being sought through joint
venture arrangements and payment of fishing fees to concerned
countries.  The number of deep-sca vessels increased from
about 280 in 1970 to over 800 in 1976 having a total size of
342,000 gt with an average size ‘of 380 gt per vessel, On these
vessels, over 500 were tund fongliners, about 300 were trawlers
By 1980, the total distant water
fleet had declined to about 650 of which oniv.about 360 were
tuna longliners

(¢) Aquaculture

Production from. marine aquaculture has grown steadily
from 119,000 mt in 1970 (o 541,000 mt in 1980, The main
products were seaweed, oysters and other molluscs, About
80 percent of the total aquaculture produce ol the country
comes from the two southern provinces of Jeonranamdo and
Gyeongsangnamdo, due principally to the (avourable climate,
ecology and environment. in, these areas. . There exists sub-
stantial scope for further expansion of aguaculture activities
in Korea,

Il THE DOMESTIC MARKET FOR T'ISH
1. Domestic Demand

Annual per capita fish consumption in Korea grew rapidly
from 22 kg in 1971 to a level of about 54 kg since 1976, This
spectacular increase was the result of the rapid growth of
personal incomes in Korea, a rélatively high income elasti¢ity of
demand for fish, and the rapid growth of fish supplics to the
domestic markets, réstraining to some extent increases in fish
prices. Current fevels of per capita fish consumption in Korea,

which appear to have been relatively stable since 1976 are
among the Lighest in Asia

































