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Chapter 17.0 

RESOURCE POTENTIAL AND POLICY IN MARINE FISHERIES 
AND AQUACULTURE IN SINGAPORE 

* ’ 4 . . } / 

Francis K. Chan and Alison Say Pui Yen 

Historical Development of the Fishing Industry in Singapore 

The humble beainning of modern Singapore in the early 19th Century was as a small 

fishing village, wnose inhabitants empioyed primitive methods of fishing. The rapid devei- 

SMment of the then British Crown colony soon provided a vast increase In ‘demand for 

fish which the local fishing industry was unable to cope. imports to meet the deficiency 

in supply came from neighbouring Indonesia and mainiand Malaya. These were sub- 

yduently augmented by landings from. Japanese-operated - vessels. During the period 

1929. 1940, this additional source of supply provided almost half of the total market 

landings. 

The development of Singapore also began to open up many more attractive Oppor- 

| tunities for the investment of capital. and alternative shore employment for labour. In 

dition, the concentration and expansion of commerciai activities at the mouth of the 

Singapore River displaced fishing activities there and caused these to move further outside 

the developing urban center. 

Another reason for tne comparative early neglect and decline of the fishing industry 

In Singapore is related to the very reason for the success of Singapore as a trading centre 

in the region, namely its geographic location. To the north, the Singapore island is 

hemmed in by the Malay Peninsulz and to the south by the interlacing territorial waters 

Of Indonesia. To the east, the South China Sea is closed to small boats during the north- 

€ast monsoon. To the north west lies the Straits of Malacca which are heavily fished by 

fishermen residing along the shores of the Straits. Thus the fishing resources available to 

the local fishermen are very limited. 
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By the late 1940's and early 1950's, it became apparent that the adjacent waters ot 
Singapore were fully exploited. The maximum production achieved did not excek 
40,000 tons per annum. Since this represented a fraction of Singapore’s requirements, 
became necessary to extend the fishing operations to the open seas. 

Exploitation of offshore fishing grounds required the use of more sturdy vessels 

to withstand the north-east monsoon and they must also be sufficiently large to facilitate 

operations in the more distant waters of the Indian Ocean Moreover the resources 9 

these waters were and are still relatively unknown. 

With increasing population growth annual consumption of fish tn Singapore grew 

apace. Between 1960-1965, it was about 50,000 tons. ?/ Of this amount, only about 
10,000 tons were caught by Singapore fishermen. Thus nearly 80% of the annual fish co™ 

sumption was met by Imports. This is still basically true today. 

The average consumption of fish per person is about 55 Ibs. This appears to be very 
high. It is much higher than that of some well-known maritime countries such as Frane® 

(14 Ibs.), UK (22 Ibs.) and Denmark (29 Ibs.). In Japan, where fish and rice also figure 
importantly in the national diet, consumption is 44 Ibs. per person. 

The prospects for increasing fish production from inshore waters decline progressive 

ly due to the limited number and size of fishing grounds, the increasing competition for 

the same resources by land reclamation projects, and water pollution of coastal areas 

from industrial wastes. However the bulk of the Singapore fishermen operate in thes¢ 
areas. Of the total 4,000 licensed marine fishermen more than 60% may be considered as 

inshore fishermen. They account for about 40% of Singapore’s total marine fish landin9>: 

Another area of the fishing industry which has suffered as a result of swamplan 

reclamation is the cultivation of fish and prawn ponds. The average under cultivation h@ 

decreased from 1915 acres in 1960 to 1527 acres in 1965. The only promising sign 's the 

cultivation of Japanese carps which were introduced in the Republic by the Primary 

Production Department. The cultivation of this fish (Tilapia) is growing in popularity: 
The ban on trawling has also impeded significantly the expansion of the fishing 

industry. Because of its higher capitalization and access to deeper waters for operation” 

trawling as a method of fishing has been regarded by most countries as a progressiV° 

method. In several countries notably Thailand, fish landing from trawlers have cont’ 
buted substantially to the overall increase in fish production. 

Pair trawling, which was introduced in Singapore in 1950's has had a limited suc 
cess. After 1960 when the joint local/Japanese venture in pair trawling came to an end, 

no pair trawling had been in operation. Drive-in net fishing, a Japanese originated meth 

(Moro-ami) was operated successfully by local fishing vessels in the waters close to the 

islands of Indonesia where coral fish were abundant. Unfortunately, this type of fishing 

came to a stop after 1960 because of lack of proper fishing grounds accessible to the 

boats. Some of the fishermen entered into joint projects with fishermen in Trengganu: 

Malaysia to use this method to exploit the coral grounds off the coast of Trengganu. The 

last project ended in 1964. 

Fishermen in Singapore and Malaysia first took up otter trawling in 1963. Because 

of the trouble that developed between inshore fishermen and trawler men in Peninsulé! 

Malaysia, the Malaysian Government banned trawling. When Singapore became part ° 

Malaysia in 1963, the ban was extended to Singapore but not to Sabah and S Sarawak. 

The ban, however, was difficult to enforce and illegal trawlers continued to operate in 

  

'Singapore Primary Production Department Annual Report 1960-1965 
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‘th Malaysia and Singapore. The catches from these illegal tray lers were reported to 

“fairly 5 substantial and were included in the production statistics of 1963-65. | 

The only promising sector within the fishing industry in the early 1960's was. in 

© ornamental fish trede. Si ingapore became an export centre for aquarium fish. 

OUsands of dollars worth of fancy, exotic fish were exported each year mainly to 

‘oth A America, Europe and Australia. This trade developed into a significant revenue 

ner and will be discussed in.greater detail later. 

By the later half of the 1830's, it became apparent that the only evenue for the 

“ansion of the fishing industry was in offshore and deep-sea fishing. A realization of 

ne Potential contribution of a thriving fishing industry to the national economy led to a 

er reappraisal of the Fisheries Division of the Primary Production Department. In. 

~ Singapare second 5 year plen 1985-1970, several schemes were implemented for the 

‘dustry especially in the direction ct more capital intensive methods of offsnore and 

“8p saq fishing. Such a move was in the fremework of the Republic’s programme for a 

“Ste diversified economy. It was hoped that the development of a more capital intensive 

. Shore and deep-sea fishing industry would not only yield benefits in the form of meet- 

\ a creater sortion of the domestic demand fer fish end fish products but also in the 

ablishment of such associated industries as boat building, net and gear manufacture, 

ud Storage and refriggration end fish prccessing as well as creating additional sources of 

“ployment in Sing: spore. | 
In the first phase © the modernization programme, a modern fishing port costing 

“eral million dollars was established at the Jurong Industria! Site. The Fisheries wharf 

the: Central Fish Auction n Market were completed at the end of 1967. Sub-markets and 

& supporting tacilities were also established to improve the system of fish landing, 

"keting, and distribution. 

Vin At the Conference on the South-east Asian Fisheries Development Center held in 

Yapore in August 1967, it was decided to locate SEAFDEC’s Maritime Fisheries Re- 

“atch Department in Singepore. This Research Department was to undertake fisheries 

‘SOurces research, development’ cf fishing grounds and the training of research workers 

tt technicians from the south-ecst A Asian region. Nine Japanese experts were initially 

ached to the research centre for a neriod of 5 years. 

hit Ai ebout the sarne time, a Fishing Training Centre, a UNDP — assisted project, was 

ated at Changi to enlarce the size and scope of training of fishermen. However, the 

Ntre Closed due to poor response 

bing In eddition, a joint Singano: ‘a/Taiwen traviling project was started. Several other 

Miva ects were negotiated. The Singapore cavernment sought the participation of the 

@ sector in the Fisheries Development Pregramme. 

Inspite of these ventures and plans of the government to stimulate the development 

the fishing industry on a more modern basis, little progress either in terms of output 

fish or employment was evident. The only area of the fishing industry that registered 

Ificant progress in the 1€50's was tn the export of ornamental fish. 

tnd By 1970, e crisis in the fishing industry became evident. Rising labour productivity 

‘labour renumeration in several sectors such as manufacturing, commerce, banking, 

“Nstruction and tourism clearly indicated that the local fishing industry had to reach a 

i ih level of technical sophistication and productivity if tt were to compete successfully 

‘ite le increasingly better trained and educated labour force and the higher expected 

al Of returns on investment. Othervisa, it might have to cease operations in Singapore 

%8ether as a commercial enterprise. 
y The prospects for improvement in the early 1970's were net good. Indeed, there 

fa . Steady decline in local fish cutput. In 1867 local output was 17, 921 tons and it 

y, °° 15,662 tons in 1972. The reasons for the decline have already been mentioned. 
© decline came about because of loss of inshore fisheries resources due to land reclama- 
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tion and water pollution resulting irom industrial activities. The sharp decline in insho® 

fish catches was more than vihat can 8e cornmpensated by the increase in offshore catch?” 

Deep-sea fishing may be the only solution if the fishing industry ts to survive | 

Singapore. It was granted pioneer status but co far nothing tangible has been achieve’ 

Requests by the Singapore deep-sea fishermen for permission to fish in tha Indian non 
territorial waters arcund Andawan and Nicobar islands were rejected by the Indian Gov" 

ernment. Another difficulty encountered is said to be the great reluctance of Sin?’ 

poreans to work in the deep-sea fishing ene Generally requires long periods of absen™ 

from Singapore as well as long and irregular working hours. 

Problems of the Industry 

From the ebove historical sketch of the development of the nsing industry in 

Singapore, one can identify the following major oroblems facing the indust 

First, there is very limites amount of inshore fisneries resources in Singapore. ovel 

the years these have been fully expiotes ° even using primitive traditional methods. This 

limited amount has actually ceclined becsuse of land reclamation end water pollution 

industrial wastes. The declining catches aloo indicate the possibility of over-fishing. 

Second, the technological level of the !ocal fisnermen, especially those operatind 

inshore, is low. Modern methods and equinrnenis, however, may not be enough sind? 

other barriers to the development of the fish'ic industry include the inability of the in 

dustry to attract and retain betvier trained and better educated labour parily because 

the nature of the job and the availability of more attractive alternatives on shore, an 

lack of adequate researches in various aspects of tropical fisheries. 

The fishing industry in Singapore faces severe labour probiems, probably of 4 tye" 

quite different from tnose confronting the fishing industries of the other nearby cour 

tries. Labour turnover is high and the industry experiences great difficulty in attracti™ 

and retaining labour althougn the wace rate paid is high compared to that in other cour” 

tries in the regicn. Thus, local fisherrnen era paid an average of S300 per month plus free 

board and lodging on board. This is batter then twvice the amount obtained by T 

fishermen. 

Because cf the Singaporean worker's reiuictance to have to work long and irregu!® 
hours for long péricd away from Singa oe e and th 12 "availability of more attractive alter 

tives, the number of fishermen in Singapore had declined from 5.0 thousand in 1960 © 

less than 2 thousand in 1976 (See Table. +) AS ares walt of this shift of labour from the in 

dustry to other sectors of the econemy, several joint ventures had failed. 

  

  

  

  

  

  

Table 1. Number of fishormen cngeycd in the fishing industry &/ 

Item 1959 i965 1969 1972 1974197 

1) Fisherman employing A. 

non-powered vessels 2637 1619 263 233 287 N 

2) Crew and fishermen 

on powered vessels 

a) Inboard 1068 1230 664 1602 1471 Ne 
b) Outboard 1128 685 237 430 436 

3) Prawn pond fishermen 153 AS 34 NLA. NLA. NS 

Total 8924 3783 1343 2265 2104 

Source: Primary Production Department Sincacore. 
. ich 

4/Fjgures here do not include fishcond operators end those fishermen employing gears wh! 

did not require licensing. 
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Third, the attempts to venture out into the off-shore and acen-22a fisning Neve been 

@émpered by the problem of pirecy and uncertain access to metional territorial waters. 

While most forms of fisheries in Singapore have found the Singapore situation in- 
hospitable, and meny are threatened with extinction, the story is a relatively rosy one fer 

the ornamental or aquerium fish industry. The aquarium fish industry has grown tremen- 

ously, In 1960 we exported $462,350 worth of aquarium fish and in 1974 we exported 

312.6M worth (See Table 2). With this increese there has also been an increase of Gifficul- 

ties, The 1973 Census of Agriculture estimated thet GO hectares of land used as farm 

Oldings also reared aquarium fish as part of their activity. An avercee of 12% of farm 

holdings rearing fish were resettled. This makes approximately 250 farms. Out of the 

umber of farm holdings rearing fish, about 50% of these are aquarium fisn farms. 2! Thus 
the number of resettlements in that year for equcrium fish farms approximated 120. 

These resettlements are du2 to the jJend constraint coupled with the impact of urbsniza- 

tlon and industrialization moving into the outlying rural areas. However these new loca- 

tions also created problems for the equarium fish industry: 

a) The locations given ere unsuitable for breeding due to disficulties in obtaining 

the facilities required. These locations have a lack cf iree water resources and 

the extended distances make it more isolated and thus more difficult to sell to 

the middlemen. 

b) Aquarium fish are reered mainly in mixed ferms as a secondary activity and the 
difficulties resulting from the relocation may induce the dreeders to abandon 

the aquarium fish rearing altegather. 

In this relatively new industry mutual co-operation wculd ba very beneficial. Co- 

Ordinated efforts in marketing, transfer of knowledge and research facilities could then 

be affected to improve the position of the industry as a whcie. However this has not 

been possible, the problem of wide geographical distribution and larga number and sizes 

ave made the coordination of these breeders more difficult as shown by the Singapore 

Table 2. Imports and exports of cquarium fish. 

  

  

  

fragarts . EXEOrts 

No. S$ Nd, $ 

1889 1,147,716 162,979 2,676,079 482,350 
964 1,183,473 185,299 3,181,245 549 649 
1982 1,785,970 218,280 4,026,620 583,937 
Woes 2,434,451 287 264 5,975,080 782,174 
ros 4,350,542 443,172 7,588,685 1,059 473 
eo 8 282,342 854,921 11,140,397 1,634,194 
es 9,943,204 1,073,485 17,169,850 2 272,734 
oe 13,650,784 1,418,721 20,507 C07 2,573,690 
oe 12,830,765 1,048,348 29,224,437 3.642095 
eo 299,416 — 30,810 10,469,231 455 063 
iy 21,273,349 1,865,737 70,155,820 6,167,407 

71 NA 1,855,529 NA 7,591,172 
ee NA 2,816,005 A 9,604,923 
ies NA | 2,774,164 NA 13,359,429 

74 NA 3,218,355 NA 12,552 867 ~ sesenn seneas cen ee mene     

  

Source: Department of Statistics, Singapore External Treda Statistics 

“<n, 

3/Census of Agriculture, 1973. 
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Aquarium Fish Breeder's Association, the Singapore Aquarist Society and the Singapor® 

Guppy Club are merely meant for hobbyists or aqua fish enthusiasts and not for com™ 

mercial breeders. 

The general decrease of price of aquarium fish over the past decade provides 4 

other problem. This decrease has been due to an increased number of breeders and 4” 
increased scale of operation which has increased supply. Demand however has not reg!* 

tered the same levels of increases. Secondly aquarium fish must be sold quickly on 

they reach the “‘exportable’’ size. This is to maximize their profits as additional cos 
would be incurred in feeding and maintaining unsold fishes. Increased space is also ' 

quired. Thus rather than run the risk of unsold fish most breeders are willing to accept 

lower prices for their fish. | : | 
Thirdly, there exists price-undercutting by some breeders This is particularly !" 

the case of large-scale breeders. They are able to reduce the price of aquarium fish SUP 

plied due to the economies of large-scale production. Price-cutting is also a problem 

among exporters. To secure foreign orders, exporters especially the established ones ' 

sort to price-cutting. This only encourages their competitors to counter by undercutting 

them in return. The reason being that the aquarium fish is a homogeneous product. The 

seller is only one of the many who can meet the requirements of the buyers. Secondly 

there is no controlling body to oversee the price of the exported fish. 

In addition, a high degree of risk and experience is involved in this export trade. 

Newcomers find great difficulty in securing new orders as they have to compete agains! 

the well established exporters who have both the experience and the reputation as quality 

fish exporters. Sometimes, there is little incentive for expansion by newcomers. Also, the 

fear of being swindled makes them apprehensive towards increasing their scale of activi tie> 

In the aquarium industry, the family-orientated business style is prominent among 

the larger and more established breeders and exporters. This limits the transfer ° 

knowledge and skills relevant to the business to only family members.These ‘secrets of the 

trade’ thus do not benefit the industry in general. Although there are about 100 &* 
porters engaged in the export of aquarium fishes today, it is mainly monopolised PY 3 

handful of exporters. Approximately 70% of the total value of aquarium fishes exporté 

in 1974 were derived from only 10 exporters. 

Finally, the worldwide inflation has also affected the aquarium industry throug" 

increased transportation costs such as increased freight charges, packing materials cost 
and associated services. These increased costs has further dampened the market becaus 

the cost has to be passed to both the suppliers and the buyers. With increased costs 3” 

decreased prices, new suppliers are not readily induced to enter the industries. 

Policy Objectives and Evaluation of Government Initiated Measures 

Some mention has been made of the steps taken by the Singapore government 0 

help the fishing industry. Practically all of these were initiated after 1966, Prior to that 
there was little or no attempt to influence the fishing industry one way or another: 

In any case, being such a small sector both in terms of contribution to GNP and tota 

employment, the fishing industry does not warrant a high order of priority for gover™ 

ment attention. | 

In view of our limited resources and the various problems faced in the fishing 

industry, the government policies had been towards the development of those fisher ie? 

with greater potential. The Singapore Government agreed to contribute 1/3 of the actué 

operating cost to the Research Department subject to a maximum of USS$40,000 p.4 

As there is little scope for the development of the inland and coastal fishery the em 

phasis had been towards the development of the offshore/deep-sea fishery. This wa® 

done in the hope that increased offshore production could compensate for the declining 

production in the inland and coastal fisheries. Many joint ventures with foreign cent? 
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Were formed, e.g. Tri-Marine, Morrisco, etc. In addition, in December 1967, Japan, 

Malaysia, Philippines, Singapore, Thailand and Vietnam signed an agreement to establish 

the Marine Fisheries Research Centre of the SEAsian Fisheries Development Centre. 

The government policy and rule was mainly one of providing the infrastructure and 

Clearing the actual operations to the private sector. This Marine Fisheries Research De- 

Partment (MFRD) aims to develop the fishing grounds in South East Asia by experimental 
fishing, Secondly it also carries out research in fishing gears, equipment, fishing methods 

and general handling of fish at sea, with close co-operation from the training sector. 

Another function of MERD is to conduct investigations of fisheries resources and re- 
‘earch in fisheries oceanography for South East Asian countries. Lastly, it also aims to 

train research personnel and technicians. 
Emphasis on fishing research was placed on applied research, i.e. search for new 

fishing grounds, ponds and better exploitation of existing grounds since its establishment, 

Many research projects have been carried out such as: — 

a) Pelagic fisheries resources survey which involves 

(1) Evaluation of fisheries resources potential in the region 

(2) Hydrocaustic survey on the distribution and detection of pelagic fish 

schools and study on the methods far estimation of fish abundance 
(3) sampling of fish scnool by means of purse seine and mid-water traw!s 

b) Demersal fisheries resources survey which involves 

(1) Monitoring survey in the south China and the Andaman Sea 
(2) Exploitation of resources in untrainable grounds 

c) Evaluation of fishing efficiency of different types of trawl fishing gears 
d) Effect of pollution on main organisms 

The above outline is impressive. However, the emphasis of the research as applied 
"esearch has yet to be fulfilled. For one, the research projects are hampered by lack of 
finan cial support (the US Grant ended in 1973) and the detention of ‘RV Changil, the 

Survey ship. Thus many barriers have to be overcome before the research findings can 
Of commercial value such as: 

1. the applicability of findings to the local fishing industry 
2. transferability of the knowledge to local fishermen: 
3. adoption of these new methods or findings as against using traditional practices. 

In its efforts to modernize the fishing industry, the Government also encouraged 
the establishment of the fishery training school in 1967 at Changi. The purpose was to 

¢in fishermen and youth in modern methods of fishing (as well as retraining fishermen 
© switch from inshore to offshore and deep-sea fishing). This was set up with the assist- 
“Nee of the UN Development programme. However, in the yearly training course, only 

n average of 6 trainees were from Singapore. The poor response and the utilization of 
© land in Chengi for the construction of Changi airport finally led to the closure of the 
M Training school in Jan. 1976. The school was running at a substantial loss. 

h In conjunction with its emphasis on deep-sea fishing development, the government 
“d also made efforts to change the consumer tastes. A campaign was launched recently 

o "ncourage the people to eat frozen fish. Many supermarkets and fishmongers had 
. dicated that there had been an increase in their sales of frozen fish which could give 
"Couragement to the deep-sea operators. 
Another effort of the government was the centralizing of the fish markets and the 

Uilding of a fishing port in Jurong which were completed at the end of 1967. The fish - 
erket serves as a central auction market for Singapore. This has greatly helped to 
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Stabilize both prices and supply and also offers the investors assurances that the catches brought back by the boats would be promptly and fairly marketed. 
The government has also encouraged foreign companies to use the Republic as 4 base for deep sea fishing. As already mentioned joint ventures were also encouraged with these foreign companies which could then supply the finance and expertise needed in the fishery industry. 

Examples of these joint-venture include Tri-marine, Morrissco (Russian/Singapore joint venture), Pans Seas Enterprise which is a Taiwan/Singapore Venture, As already mentioned, these ventures also encountered several problems. 
On the whole, the success of the efforts in encouraging deep sea fishing can be seen in the increased catch from 3739m tonnes in 1960 to 6626m in 1965 and 10051 tonnes in 1976. (See Table 3). 
The aquarium sector had also been very promising. The government policy is help- ing to develop this fish hobby into a big earner. The Primary Production Department had hoped to turn it into an appreciable foreign exchange earner by helping and en: couraging the local breeders to discard old techniques of cultivation and embark on new techniques. Experiments were conducted to rear these tropical fishes in cement ponds instead of the glass tanks. In addition, the Van Kleef Aquarium had assumed an additional role as a research centre for tropical and aquarium fish rearing. In July 1967, the Primary Production Department launched a publicity campaign to draw the attention of the public to the potentialities of other new export-oriented industry. Advances had also been made in the techniques and methods of tropical and aquarium -fish rearing through research at the Sembawang research station for the past years. 
The Sembawang station provided extension and advisory services to fish breeders and hobbyists. Research was also conducted on fish diseases, nutrition, growth rates and packaging of fish for transport. Experiments were also done by the Freshwater Fisheries Laboratory to grow aquarium fish in cages floated in ponds. The results were promising. The Changi aquarium station had also carried out studies on induced breed- 

Table 3. Fresh Fish Supplies (Metric tonnes) 

  

  

Ing 0 
Nery 

1966 

  

  

1960 

  

1965 1969 1973 1976 

1) Local production 

a) Inland 548 1 4276 83409 710 654 b}) Inshore 
5685 5724 c) Offshore/deep sea 3739 6626 13680 12265 10051 d) Total local production 9220 10971 17089 18660 16429 

2) Imports 

a) Imports from W. Malaysia 25367 44522 38742 50277 37641 b) Imports from territories 
other than W. Malaysia 6107 3765 3880 7520 15645 c) Total imports 31474 48287 42622 57797 53286 

3) Total availability 
| 

1({d) + 2 (c) 40694 59258 59711 76457 69715 
4) Exports 

2a) Exports to W. Malaysia 2644 1951 719 770 1772 b) Exports to territories 
Other than W. Malaysia 198 609 1086 5290 6538 c) Total Exports 2842 2560 1804 6000 8310 

Total consumption 3-A (c) 37852 56698 57907 70397 61405 

  
Source: (1) Department of Statistics, Singapore 

(2) Primary Production Department, Ministry of National Development, Singapore. 
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M8 of marine aquarium fish. Singapore also aimed to ect as a distribution centre for 

Nternational markets. The number of countries exported to had increased from 36 in 

1966 to more than 60 by 1974. These exports went mainly to developed countries such as 

the US, Western Europe, Australia and Japan. In fact, 70% of the exports were absorbed 

Y only 7 countries, while 92% of Singapore's imports came from 4 countries, namely 

Ongkong, Thailand, W. Malaysia and Taiwan. Most of these were re-exported, thus 

‘mphasizing the importance of Singapore as a collection and distribution centre. 

On land, the emphasis is also one of intensive cultivation, especially in the case of 

'eshwater fish and prawns. The Primary Production Department has made a major break- 

hrough in fish production through the cage-net system which will enable land-scarce 

'Ngapore to rear fish on a large-scale within a confined space. The Freshwater fisheries 

‘boratory had been experimenting with the system for the past few years and had suc- 

"eeded in rearing between 400 and 800 fish in a net cage measuring 3m x 0.9m. These 

‘aes offer economic potential in terms of maximum utilization of land and water re- 

Durces. They can be floated in lakes, reservoirs, rivers and coastal seas. The emphasis is to 

Sr these high-valued fish such as the marble goby on ‘soar rock’. However, the question 

mains as to whether the local breeders will accept such new technique and the costs 

Nolved since most of the breeders have very little capital investment. 

The government scheme for prawn production is also an intensive one. Here the 

ational development is to improve the production techniques and breeding methods at 

‘Uthorized prawn ponds. To date Singapore is still very dependent on imported prawns. 

Out 60% of the prawns for domestic consumption are imported. 

Conclusion 
From the facts and discussion presented above, it seems clear that the fishing in- 

Ustry has been and will continue to play a very small role in the total Singapore eco- 

"omy, except possibly at the time of the founding of modern Singapore. It is not only 

€tting smaller in relative terms but also absolutely whether measured in contribution 

to GNP, value added or employment terms. Hence, its role in the past and in the future 

*$ wall could only be described as marginal. 

In the context of this Conference’s perspective of fisheries development as a means 

° improve the income and welfare of peasant fishermen and the protein component of 

\e diet of the general population, the conclusion that one must ‘come to in the case of 

'Ngapore is that these objectives are and have indeed been better achieved in otherways. 

hese include pursuing a policy of rapid economic development with sectoral transforma- 

on and resource allocation to create more lucrative job opportunities in the high growth 

ners and to use the enhanced purchasing power thus generated by the overall increase 
: Productivity of resources to import those goods for which Singapore does not enjoy 

ip nParative advantages. It seems that fishery production may well be one of these, at 

at, at this stage of Sinaapcre’s economic development. 

h Just as it is inefficient for Singapore to produce its own rice and that it is beneficial 

9th to Singapore and to other countries that it imports what it requires from countries 

Stter able to produce a rice surplus for export such as Thailand so it is with fish. 

ik While the role of Singapore in the production of fish in this region is small and is 
ely to continue to be so, it dees not necessarily mean that Singapore cannot or will not 

Play an important role in the marketing, processing and distribution of fish and fish pro- 

ret or in the research training end servicing of the fish and related industries in this 

Gion. The prospects are that it will have an important role to play in some of these areas. 
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