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Export Potential of Coastal Shrimp Cultured in Thailand 

Kamphol A dulavidhaya and Thanwa Jitsanguan 

Department of Agricultural Economics, Faculty of Economics and Business Administration, 
Kasetsart University, Bangkok, Thailand 

Thailand is searching for a new marine resource to meet its future demand for fishery products 
and to maintain the contribution of fisheries to the national economy. The cultivation of marine 
shrimp appears particularly advantageous as a means to expand production for export. To obtain 
one unit of foreign exchange from this export would require only 0.55-0.77 units of domestic 
resources. In other words, the cost in bahts to realize U .S.$ I from export would be only 12.97-18.14 
baht at the shadow exchange rate. Therefore, the promotion of coastal shrimp farming is highly 
recommended, and government policies that encourage its growth should be formulated. 

La Thaïlande s'engage dans l'exploitation d'une nouvelle richesse marine afin, d'une part, de 
répondre à la demande toujours croissante de produits de poisson et d'autre part, de maintenir la 
contribution de ce secteur à l'économie du pays. L'élevage de la crevette marine est particulièrement 
indiqué, étant donné les possibilités d'exportation de cette espèce. Il n'en coûterait à la Thaïlande que 
de 0,55 à 0,77 unité monétaire locale par unité de devise étrangère; par exemple, au taux de change 
fictif, cette production rapporterait I S US pour de 12,97 à 18,14 bahts. L'élevage intensif de la 
crevette dans les eaux côtières est donc hautement recommandé et le gouvernement doit élaborer une 
politique qui favorisera la mise en oeuvre de cette nouvelle industrie. 

With a long and fertile coastline of 1900 km 
along the Gulf of Thailand and another 700 km 
along the Andaman Sea, Thailand has long sup- 
ported a thriving fishing industry. Of its total 72 
provinces, 22 are located in such areas. However, 
only after 1960, did fishing operations become 
more than subsistence activities with stationary 
gear such as bamboo traps, fence traps, block 
nets, and winged set bags, etc. The contribution 
of fishing to the Thai economy was minor - a 
source of village employment and domestic food 
supply. 

The rapid development of the fishing industry 
began when Thailand, with the technical cooper- 
ation of the German government, succeeded in 
using a movable gear trawl nets in the Gulf 
of Thailand. The otter-board trawl proved most 
effective among the various types of trawl net and 
became increasingly popular. Trawl nets have 
gradually replaced all other equipment, including 
the Chinese purse seine. During 1960-70, the 
number of fishing boats increased from about 

188 

700 to more than 5000. Thus, the Thai fishing 
industry has become one of the most vigorous 
sectors of the economy. 

Thailand now has the most developed fishing 
industry in Southeast Asia and, in terms of pro- 
duction, is one of the top 10 countries in the 
world (Table 1). The industry is not only a source 
of employment but also a source of foreign 
exchange. In 1979, it comprised about 25000 
fishing boats, earning 7326 million baht 
(US$358.24 million) from exports of only 
15-20% of the total catch. In Thailand, the per- 
person consumption of fish is about 20 kg annu- 
ally. About 300000 people are now directly 
involved in the industry, and not fewer than 
100000 are involved in related activities such as 
cold storage, processing, and ice industries. 

Current Problems 

Thailand's fishery production increased grad- 
ually from about 170000 t in 1957 to 762 188 t 



Source: Department of Fisheries, Fisheries Record of Thailand, Bangkok, Ministry of Agriculture and Coop- 
eratives, various issues. 
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Table I. Fishery production and exports, Thailand, 1970-78. 

and 1.47 Mt in 1967 and 1971 respectively. In 
1977, the total catch of marine fish was 2.07 Mt; 
this was the highest production ever achieved by 
the Thai fishery. The growth in production 
reflected two key factors: the efficiency in man- 
agement as well as technology and the fertility of 
the natural marine resource in the Gulf of 
Thailand. 

In a survey conducted in the Gulf of Thailand, 
the Department of Fisheries found that an hour 
of trawling in 1965 produced 300 kg; by 1973 this 
number had dwindled to 57 kg (Manasawet 
1976); and, in 1978, a survey conducted by Kaset- 
sart University revealed that the fish captured in 
an hour of trawling in some areas around the 
Gulf of Thailand had dropped to 30 kg. These 
figures indicate that the fish resource is inade- 
quate to support current trawling efforts. As a 
consequence, the amount of fish captured per 
unit of fishing effort must be decreasing. The 
maximum sustainable yields of demersal fish 
from the Gulf of Thailand and the Andaman Sea 
have been, respectively, estimated to be not 
greater than 500000 and 200000 t annually; the 
figures for pelagic fish are about 380000 and 
100000 t. The reason that fishery production has 
continued to increase (average annual produc- 
tion for the last decade was 1.75 Mt) is that a 
considerable number of fish have been taken 
from waters outside the Thai boundaries the 
Indian Ocean and South China Sea and joint- 
venture projects with neighbouring countries like 
Bangladesh. The ratio of fish by-catch(Thaíland, 
Government of 1979) to the total catch increased 
from 33% in 1970 to 48% and 65% in 1973 and 
1976, respectively, whereas it accounted for only 
about 10% of the total-catch value. Moreover, 
only 46% of the by-catch is species that would be 

unsuitable for domestic consumption or export if 
given time to mature. Therefore, the increase in 
by-catch production incurs a long-run economic 
loss to the Thai economy. 

Other factors that have had negative effects on 
the Thai fishery industry are the expansion of 
exclusive economic zones and the oil crisis. 
Almost half of the total fish production in recent 
years has come from waters now under coastal 
states' jurisdiction, and the input cost of oil has 
accounted for 30-50% of the total costs in operat- 
ing a common trawler. 

The spectacular development of the fishing 
industry has benefited only the large-scale opera- 
tions (Panayotou 1979); small-scale operators, 
who are the majority (70%) of the fishing- 
dependent population, account for only 30% of 
the total catch. Using traditional fishing gear, 
such as bamboo traps, hooks, winged set bags, 
etc., they must compete with modern trawlers for 
a portion of the fishing grounds and inshore 
resources. Thus, they not only have not partici- 
pated in the recent boom of the Thai fishery 
industry but also have lost ground in their 
occupation. 

One solution to the problems facing the Thai 
fishery is to enlarge the source of fish production 
through cultivation, in particular, cultivation of 
marine shrimp along the fertile coastlines of the 
country. 

Although 85% of shrimp production is at pres- 
ent consumed domestically, shrimp is the most 
important marine export. The commercial 
shrimp species in Thailand can be categorized as 
white (Penaeus mergo iensis), flower (Penaeus 
semisulcalus), black tiger (Penaeus monodon), 
and pink (Metapenaeus monoceros) (Koyama 
1976). 

Year 

Production 

Exports Marine Freshwater 

Quantity 
(103 t) 

Value 
(million baht) 

Quantity 
(l0 t) 

Value 
(million baht) 

Quantity 
(l0 t) 

Value 
(million baht) 

1970 1335 4096 112 906 44 369 
1971 1470 4554 116 973 55 497 
1972 1548 4936 131 1371 82 807 
1973 1538 6562 140 1646 104 1649 
1974 1351 4093 158 1646 88 1548 
1975 1394 5102 106 2092 98 2106 
1976 1551 5968 147 2152 133 3097 
1977 2067 8622 122 2038 180 3590 
1978 1957 11458 141 2369 235 5086 
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Thailand started trading shrimp in the 1950s 
and accelerated its export in 1962 when Japan 
began to import the products at a relatively high 
price. Because of the export demand, the Thai 
shrimp industry has emphasized quality control 
and standardization of products. This emphasis 
encouraged the growth of the cold-storage indus- 
try, which gradually increased from 3 units in 
1963 to 24 and 32 units in 1973 and 1977, respec- 
tively. During 1962-72, annual exports of shrimp 
were about 6000 t, rising to about 14000 t after 
1973. In 1980, Thailand exported 18000 t of 
shrimp to the world market, with Japan import- 
ing about 56.2 1% of this amount (Table 2). 

Most of the shrimp traded internationally are 
beheaded and frozen in a block or beheaded, 
peeled, deveined, and frozen individually. 

The export market for shrimp is still consider- 
able. Although Thai shrimp account for only 
6-10% and l-2% of the shrimp imported respec- 
tively by Japan and the United States, they 
represent 60% and 15% of Thailand's total 
exports in marine products. The annual increase 
in export price between 1967-78 was 11.68%, 
whereas the increase in amount exported was 
only 7.71%. 

Shrimp Cultivation 

There is no record of when shrimp cultivation 
began in Thailand, but local shrimp farmers say it 
was practiced before 1930. Historically, farmers 
reclaimed estuaries around their rice fields, 
allowing the brackish water to flow in and out of 
the fields after the paddy had been harvested. 
Thus, the fields became sanctuaries for shrimp 
and other species. Eventually, the profit from 

Table 2. Marine shrimp production and exports, Thailand, 1970-79. 

selling the shrimp led some farmers to full-time 
shrimp cultivation. The industry received 
renewed interest about 1950 when prices for salt 
dropped, and many salt farmers switched to 
shrimp-pond operation. 

Conditions in Thailand are favourable for 
shrimp farming: the temperature is lower than 
34° C along the coastline, and there are rich natu- 
ral food areas (about 72720 ha coastline). 
Although the area under shrimp cultivation 
almost trebled between 1970 and 1979, it is still 
less than half the potential. 

Cultivated shrimp totaled 664 t in 1979, of the 
total 63652 t harvested. In 1972, the Thai 
government initiated a shrimp culture develop- 
ment program in the Third Development Plan 
(1972-76). Three marine fishery stations were 
established to conduct research and to produce 
shrimp seeds for shrimp farmers. 

Increases in cultivated shrimp, however, have 
mainly been reflections of the response by private 
shrimp farmers to higher market prices. To date, 
most shrimp farming in the country is still done 
with traditional techniques. Hence, the produc- 
tion has remained far below the target in the 
development plan. 

To test the hypothesis that shrimp farming in 
Thailand is economic, we have evaluated the 
endeavour's social costs and returns; we have also 
attempted to determine whether or not Thailand 
would have a comparative advantage in the pro- 
duction of cultivated shrimp and how much for- 
eign exchange the country could earn from 
exports of cultivated shrimp. 

The data derive from traditional operations in 
1980 at Samutsakorn, a province at the mouth of 
Chao Phraya River and the Gulf of Thailand. 

na r not available 
Source: Department of Fisheries, Fisheries Record of Thailand, Bangkok, Ministry of Agriculture and Coop- 

eratives, various issues. 

Year 

Production Export 

Quantity 
(103 t) 

Value 
(million baht) 

Quantity 
(103 t) 

Value 
(million baht) 

1970 63653 1527 6421 224 
1971 67614 1758 5593 247 
1972 66887 1872 6726 340 
1973 77525 2635 14875 803 
1974 80093 1141 10251 602 
1975 87039 1498 13541 891 
1976 88672 1987 15218 1347 
1977 118953 2844 13663 117! 
1978 127414 4247 15378 1500 
1979 na na 18626 2371 



Table 3. Cost structure of shrimp cultivation in Thai- 
land, 1980. 

Yields per rai (0.16 ha) were 60kg/year, with an 
average farm-gate price of 70 baht/ kg 
(US$1 20.45 baht) (Table 3). 

Methods 
We assumed that Thailand would have a com- 

parative advantage in shrimp cultivation for 
export if the domestic resource cost in producing 
one unit of foreign exchange were less than the 
shadow price of foreign exchange (Bruno 1972). 
To such a model, the two numerator terms are the 
direct domestic factors including land, labour, 
and capital evaluated at their opportunity costs 
and the indirect nontraded domestic commodity 
inputs, whereas the denominator is the net for- 
eign exchange earned. To make the model more 
applicable to Thailand where the inputs and out- 

puts for the agricultural sector are not available, 
we used a modified version of the model (Pearson 
et al. 1976) such that the domestic inputs were 
divided into tradable (if they were fully traded) 
and nontradable (if they were not fully traded). 
The nontradable inputs were subdivided again 
into tradable components and primary domestic 
factors. 

We calculated opportunity costs of land, 
labour, and capital. In general, the land would be 
used for mangrove-tree growing, the net benefits 
of which, according to Department of Forestry 
data, would be 123 baht/ rai annually. We multi- 
plied the number of person-days (both hired and 
family labourers) by the market wage rate. Funds 
invested in the fixed assets were assumed to be 

15%, and 10% depreciation was assumed. 

Indirect costs of production were the interme- 
diate input costs incurred in shrimp cultivation: 
costs for fuel, shrimp seed, pond maintenance, 
transportation, marketing, and processing (con- 
version ratio from raw to frozen shrimp was 
1:0.65). Cost of input at the farm-gate price was 
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calculated as the sum of the foreign content of the 
input, the value of the input generated in the 
country, and overall taxes levied by the Thai 
government. Because our study concentrated on 
traditional cultivation, in which shrimp seeds are 
obtained from natural seawater, the opportunity 
cost for the use of shrimp seeds was zero. 

The price of foreign exchange or the social 
value of production is the FOB price of one unit 
of output, whereas the private value of produc- 
tion is the FOB price less all direct and indirect 
taxes at the border. These taxes are export duty, 
business tax, municipal tax (and other equivalent 
tax in terms of premium or quota for some com- 
modities such as rice). In this study, the social 
value of the final output was the FOB price/ kg of 
frozen shrimp, which is 130 baht, the private 
value being 127.14 baht. 

The shadow price of foreign exchange, which is 
the rate of exchange that would apply if there 
were no trade barriers such as tariffs, taxes, sub- 
sidies, etc. (McCleary 1976), is the product 
obtained from multiplying the official exchange 
rate by the sum ofthe foreign exchange premium 
(weighted average of import barriers and export 
subsidies) plus I. The official exchange rate for 
1980 was 20.45 baht/U.S.$l and the foreign 
exchange premium 0.15; hence, the shadow 
exchange rate 23.52 baht/ US$1. 

Findings and Implications 
The domestic resource cost would be 

0.55-0.77/ unit of foreign exchange; that is, Thai- 
land would spend 11.28-15.77 baht/U.S.$1 at the 
official exchange rate or 12.97-18.14 baht/ U.S.$ 1 

at the shadow exchange rate. The social benefits 
from investment would be more than 2000 baht/ 
rai, and society would receive a net benefit of 
between about 1000 and 2000 baht, depending on 
the scale of operation with increasing returns to 
scale (Tables 4 and 5). 

The activity is highly labour intensive, with 
labour costs accounting for 63% of the total 
domestic cost and capital costs accounting for 
only 32%. Shrimp farming, therefore, could be a 

means of decreasing unemployment in the coun- 
try. Jobs would be created both directly in the 
farm and indirectly in activities such as process- 
ing, cold storage, transportation, and marketing. 

To determine the relationship between factor 
costs and the comparative advantage in shrimp 
production, we estimated the domestic resource 
cost sensitivity and found again that labour costs 
were more significant than any other factors. An 
increase in cost of 1.56% (30-rai operation) or 
1.58% (50-rai farm) would result in an increase of 

Item 

Costs (baht/ rai) 

30-rai farm 50-rai farm 

Investment 3099 1860 
Water pump 833 500 
Water gate 1333 800 
Drain 533 320 
Warehouse 333 200 
Other 67 40 
Annual operating costs 2733 2020 
Fuel 833 700 
Pond maintenance 700 600 
Labour 1200 720 
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Table 4. Applied cost structure of shrimp cultivation, Thailand, 1980. 

1% in domestic resource cost. The elasticities 
with respect to capital and foreign-input costs for 
30- and 50-rai farms were 3.09,3.15 and 4.93, 5.95 
respectively; land exhibited the highest value 
(20.00, 26.66), the effect of this elasticity being 
relatively insignificant compared with the other 
factors. The elasticity with respect to yield was 
negative, indicating that increasing yield per rai 
by 0.93%, 0.96% would decrease cost by 1%. 

Policy Recommendations 

The potential of shrimp cultivation indicates 
that government should implement policies that 
promote increased shrimp production along the 
coast. Improvements in cultivation technology 

Table 5. Social costs and benefits of shrimp cultiva- 
tion, Thailand, 1980. 

such as shrimp pond management, use of fertil- 
izer and feed, and removal of predator fish 
should be a priority, and training programs in 
shrimp farming should be provided by the 
government. Moreover, effective credit and mar- 
keting systems are needed for this industry to 
grow. One direct way to increase shrimp produc- 
tion is to increase the shrimp-seed supply; thus, 
government should aim for increases in its 
shrimp-seed producing units (usually within the 
fishery station) as well as those within the private 
sector by providing both financial and technical 
support. 

Mangrove Preservation 
Expansion of the area devoted to shrimp pro- 

duction should be directed in such a manner that 
mangrove forests are preserved. Because the 
forests are essentially natural sources of shrimp 
seed and feed, destroying the mangrove trees 
should be avoided and the boundaries of the 
forest reserve should be clarified. 

Environment Controls 
Environmental pollution from the industrial 

sector, especially from factories located near the 
river estuary, must be carefully controlled 
because contaminated water would be a hazard 
to the shrimp seeds. Also, control of overfishing 
is important in the promotion of shrimp cultiva- 
tion. Particularly, enforcing the prohibition of 
trawling inshore would mitigate shrimp-seed 
scarcity and encourage a biologic equilibrium. 
Overfishing in Thailand is the core of all fisheries 
problems in the country and must be controlled. 

Annual costs (baht rai) 

30-rai farm 50-rai farm 

I tern Direct Indirect Direct Indirect 

Primary factor costs 
Land 123 123 
Labour 1200 882 720 791 
Capital 368 349 

Opportunity cost 464 279 
Depreciation (On nontraded only) 226 136 

Foreign input costs 
Capital 83 50 
Fuel 517 434 
Transportation, marketing 116 116 

Processing 124 124 
Tax, tariff 264 224 

Annual costs 
(baht/ rai) 

Indicator 
30-rai 
farm 

50-rai 
farm 

Domestic factor costs 
(other than capital) 2205 1634 

Domestic capital cost 1058 764 
Social value of product 

(foreign exchange earned) 
5070 5070 

Foreign input costs 840 724 
Social profitability (net foreign 

exchange minus domestic 
factor costs) 2025 2712 

Baht of domestic cost to earn 
US$1 at official rate 15.77 11.28 

Baht of domestic cost to earn 
US$1 at shadow rate 18.14 12.97 




