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capacity as a nation to earn critical foreign exchange and the less will be its
dependence on borrowed foreign capital. The large tunas represent im-
portant sources of foreign exchange through sales in Japan, the United
States, and Western Europe.

One of the important development goals of Indonesia is to raise the levels
of income and employment of its citizens, especially those disadvantaged by
being far from the production centers and markets in heavily populated
areas of the country. Eastern Indonesia is one such area with substantial
resources of underexploited tuna. Development of a tuna fishery can assist
in promoting income and employment in two ways: (a) by transferring
small-scale fishermen from relatively low earning artisanal fisheries to the
higher earning tuna fishery; and (b) by developing fish processing and
distribution facilities which can absorb underemployed labor on the shore.

The government also wishes to foster technology transfer from prospective
foreign users of Indonesia’s resources to improve and advance the technical
skills of Indonesian nationals. Development of tuna resources within the
jurisdiction of Indonesia, in cooperation with foreign enterprise, can provide
a mechanism for training and improving the skills of Indonesian managers
of fishing enterprises and of fishermen.

Another national goal of the government of Indonesia is to raise the per
capita level of fish consumption in the country from the present level of
around 10 kg per capita per year to a more adequate nutritional level of
around 30 kg per capita per year. This, however, cannot be done through
direct development of tuna resources because the large tunas do not have a
significant market in Indonesia in the near term. It can only be done
indirectly by developing highly-trained fishermen in modern methods of fish
harvesting techniques that can be used as a demonstration effect to develop
other fisheries for domestic consumption. The foreign exchange from tuna
sales could also be used to purchase other kinds of fish from abroad.

Finally, Indonesia has an interest in conserving and sustaining its tuna
stocks so it can benefit from them in the future. Pursuant to this interest, it
has goals to establish sound fishery management procedures and enforce
them.

Fishery arrangements

The different possible arrangements between Indonesia and Japan were
classified with regard to: (1) who participates in the fishing (Indonesians,
Japanese, or joint ownership); (2) the type of processing (cold storage,
canning, or freezer-carrier); (3) who participates in the processing (In-
donesia, Japan or joint ownership).
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The characteristics of fishing and processing operations are shown in
tables III and IV, respectively.

Fishing operations. It was assumed fishing operations with Japanese owner-
ship would be similar to what Japanese fishermen employed in the Banda
Sea during the treaty period. It was assumed fishing operations with Indone-
sian ownership would be similar to existing pole-and-line tuna fishing by
Indonesians in their state enterprise, though operations based on larger boats
(100-200 GT capacity) are a possibility, as Indonesia’s state tuna longline
enterprise has demonstrated.

For joint-ventures, type A fishing was based on small, low-capital vessels
that Japanese coastal fishermen have used for many years. Type B joint
venture fishing was based on the vessels assumed for Indonesian ownership;
and Type C was based on the vessels for Japanese ownership.

Processing operations. Four basic processing alternatives were considered: no
processing, cold storage, canning, and freezer-carrier. No processing refers to
the kind of longline tuna fishing employed in the Banda Sea in recent years,
where fish are transported to market in the same vessel that catches them.

If we had been dealing with fish that could be considered seriously for
domestic consumption, it would have been necessary to specify whether the
fish are consumed locally or exported. However, we considered only arrange-
ments leading to export and assumed that marketing considerations after the
fishermen or processors sold the tuna were beyond the scope of our study.
Indonesian-based fishing activities were assumed to lead to sales from
Indonesia’s fresh fish market to international traders or processors.

A higher value was added when fishing activities were combined with
processing. Canned goods were assumed for sale in non-Japanese markets.
Frozen fish were assumed to be sold on international markets. Freezer-car-
rier operations involve the transfer of fish from the fishing vessel to a mother
ship that freezes the fish and carries them to a foreign market. A freezer-car-
rier is therefore a floating base in contrast with the onshore bases in other
processing operations. It was assumed that Indonesian freezer-carriers (600
tons) could travel only between the Banda Sea and transshipment ports in
Southeast Asia, while joint-venture or Japanese-owned freezer-carriers (1200
tons) could travel between the Banda Sea and Japan to market the fish
directly in Japan.

Ownership. We considered three ownership modes (Indonesian, joint-ven-
ture, and Japanese) for fishing and for processing. Indonesian capital may
include capital borrowed from organizations such as the World Bank or the
Asian Development Bank but not from Japanese fishermen or traders.
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TABLE 111

Characteristics of fishing operations

Type Boat Capital Employment Gross Return on Technology Food
size investment value investment transfer for
(tons) Japan Indonesia Japan

Indonesia 30 medium 0 high low negative medium

Joint 20 medium medium medium low negative medium

venture (A)

Joint 30 medium 0 medium low negative medium 0

venture (B)

Joint 80 high medium medium low very high 0

venture (C) negative

Japan 80 very high 0 high low low high

_ high
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TABLE IV

Characteristics of processing operations

Operation Ownership Capital Employment Gross Return on Technology Food
investment value investment transfer for
Japan Indonesia Japan
Cold Indonesia medium 0 very medium medium medium 0
storage low
joint medium very very medium medium low high
venture /Japan low low 0
Canning Indonesia high 0 medium high medium medium 0
joint high very medium high medium low 0
venture /Japan low
Freezer- Indonesia low 0 low medium medium medium 0
carrier
joint very low low very very low high
venture /Japan low high high




Direct marketing by Indonesia in Japan was not allowed.

Joint-venture ownership in this report refers to an enterprise with 50 /50
capital sharing between Indonesian and Japanese partners, profit being
shared the same way. Although many kinds of joint-venture fishing arrange-
ments would be possible, we examined three in detail (Table III), all of them
involving Indonesian-based fishing vessels. Types A and C joint-venture
fishing include the participation of Japanese fishermen and Type B does not.
Joint-venture processing includes Japanese traders and Japanese small- or
medium-scale tuna fishermen. Aside from canned goods, all fish under
joint-venture processing were assumed to go to Japanese markets in the form
of frozen fish.

Japanese ownership refers to an enterprise with 100% Japanese capital,
which may include capital borrowed from the Japanese government. Within
this framework, it was assumed only Japanese fishermen were involved in the
fishing part and Japanese traders in the processing part. Aside from canned
goods, all fish under Japanese processing were assumed to go to Japanese
markets in the form of frozen fish.

Goal values of fishery arrangements

A goal value is the unit cost or benefit of a particular arrangement with
respect to a particular goal, for example the amount of Indonesian employ-
ment generated by producing one ton of fish with Indonesian fishing and
Japanese canning. There are 60 possible fishery arrangements (5 kinds of
fishing X4 kinds of processing X3 processing ownerships), and we calcu-
lated goal values for 37 of the arrangements, which we considered most
feasible. Table V presents the goal values we assigned to the 37 arrange-
ments. Marten et al. (1981) have presented a detailed documentation of these
values based on the costs of different kinds of fishing and processing
operations and the prices commanded by the fish in different kinds of
markets. Most of the data came from the Japanese Ministry of Agriculture,
Forestry, and Fisheries (Japanese Fishery Agency, 1970-1979) and personal
knowledge of team members.

Tables III and IV summarize the effectiveness of the different operations
that might go into an arrangement. (We will postpone for the moment the
question of how ownership, costs and benefits might be distributed between
Indonesia and Japan.) Canneries require the most capital and freezer-carriers
the least capital, particularly if Japan is involved in operating the freezer-car-
riers. The employment generated by processing is substantially less than the
employment generated by fishing and varies considerably with the kind of
processing, being greatest for canning and least for cold storage.
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TABLE V

Goal values of fishery arrangements

Satisfactory Arrangement Indonesia
return on
investment fishing processing processing capital return on employ- foreign technology
for: owner owner type invest invest ment (man- exchange transfer
ment ment years /ton)  (dollars/ (dollars /
(dollars / (percent) ton) ton)
(ton)
Both Indonesia Joint-venture  freezer-carrier 847 77 0.021 1465 99
Indonesia Joint-venture (A) Joint-venture  cold storage 842 24 0.015 569 128
and Japan Joint-venture (A) Joint-venture  canning 1061 25 0.024 770 128
Joint-venture (A) Joint-venture  freezer-carrier 517 127 0.017 1232 116
Joint-venture (B) Joint-venture  cold storage 805 29 0.014 569 111
Joint-venture (B) Joint-venture  canning 1024 29 0.024 770 111
Joint-venture (B) Joint-venture  freezer-carrier 480 143 0.017 1232 99
Joint-venture (C) Joint-venture  freezer-carrier 800 35 0.013 1232 473
Indonesia Indonesia Indonesia cold storage 1610 23 0.019 1019 130
Indonesia Indonesia canning 2049 23 0.029 1385 130
Joint-venture (A) Indonesia cold storage 1281 27 0.015 762 147
Joint-venture (A) Indonesia canning 1719 26 0.025 1128 147
Joint-venture (B) Indonesia cold storage 1244 30 0.015 762 130
Joint-venture (B) Indonesia canning 1682 28 0.024 1128 130
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Japan

Neither
country

Indonesia
Indonesia
Indonesia
Indonesia
Indonesia
Joint-venture (A)
Joint-venture (A)
Joint-venture (A)
Joint-venture (B)
Joint-venture (B)
Joint-venture (B)
Japan

Indonesia
Indonesia
Joint-venture (A)
Joint-venture (B)
Joint-venture (B)
Joint-venture (C)
Joint-venture (C)
Joint-venture (C)
Joint-venture (C)
Joint-venture (C)
Japan

Joint-venture
Joint-venture
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan

Indonesia
Indonesia
Indonesia
Joint-venture
Indonesia
Indonesia
Indonesia
Indonesia
Joint-venture
Joint-venture
Japan

cold-storage
canning

cold storage
canning
freezer-carrier
cold storage
canning
freezer-carrier
cold storage
canning
freezer-carrier
freezer carrier

no processing
freezer-carrier
freezer-carrier
no processing
freezer-carrier
cold storage
canning
freezer-carrier
cold storage
canning

no processing

1172
1391
733
733
733
404
404
404
367
367
367

733
1366
1027

367

990
1563
2002
1310
1125
1344

0.019
0.028
0.019
0.028
0.018
0.015
0.024
0.014
0.014
0.024
0.014

0.018
0.021
0.017
0.014
0.016
0.011
0.021
0.013
0.011
0.021

802
1004
467
467
467
261
261
261
261
261
261
91

1019
762
261
762
769

1135
769
569
770

91

111
111
83
83
69
100
100
86
83
83
69
29

69
121
138

69
121
104
104

95
485
485
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TABLE V (continued)

Satisfactory Japan
return on
investment capital return on food for employment fishermen’s trader’s
for: investment investment Japan of fishermen profits profits
(dollars / (percent) (dollars / (man-years/ (dollars / (dollars /
ton) ton) ton) ton) ton)
Both 113 638 2427 0 0 713
Indonesia 842 24 2427 0.017 59 59
and Japan 1061 25 0 0.017 81 81
517 127 2427 0.017 302 302
805 29 2427 0 0 151
1024 29 0 0 0 196
480 143 2427 0 0 639
800 35 2427 0.017 99 99
Indonesia 0 - 0 0 0 0
0 - 0 0 0 0
404 —11 0 0.017 —84 0
404 —11 0 0.017 —84 0
404 —4 0 0 0 —50
367 —4 0 0 0 —50
Japan 438 61 2427 0 0 225
0 0 269

658 51 0



vl

Neither
country

877
1315
227
1281
1719
631
1244
1682
594
1600

404
367
367
686
686
686
1125
1344
2059

63
53
654
36
35
220
39
37
239

2427

2427
2427

2427
2427

2427
2427

[>NeNoNoNoloNeoX=}

[\
»
N
[N ]

2427

—499
—499
—499
—145
—123

—45

—145
—123




Gross value is important as potential foreign exchange for Indonesia, and
when used to generate employment, as the source of income for fishing and
processing workers. The gross value from fishing alone is not very great. It is
increased immensely, however, by transporting the fish to Japan or by some
other form of processing which adds value to the fish by putting them in a
form suitable for the international market. Although there is a slight progres-
sion in value as one passes from cold storage to canning, the greatest gross
value can be realized by carrying the fish by freezer-carrier to Japan.

The amount of technology transfer in processing is generally lower than in
fishing even though some processing such as canning has relatively higher
employment. This is mainly because in processing joint ventures most jobs
for Indonesians would not be the kind of managerial jobs that lead to much
technology transfer. In contrast, technology transfer in joint-venture fishing
can be high because of the greater ease of Indonesian participation at all
levels.

Both employment and profits compete for the gross value that is obtained,
and in general, an operation that generates a high level of employment has
higher operating costs and less profits. Higher employment generated by
fishing can significantly limit the profits in the overall fishing and processing
operation. All of the processing operations show a net profit, in the range of
40-60% for cold storage and canning, and as high as 600% for freezer-carrier
operations. Profits from fishing alone are generally negative.

RESULTS

Performance of fishery arrangements

We will now evaluate the 37 arrangements in Table V in view of the costs
and benefits they would provide for Indonesia and Japan. The goal values in
Table V are only approximations because the fish prices and fishing costs on
which they are based fluctuate from year to year. There is no single
arrangement which is best for all goals. If we consider first the Indonesian
perspective and focus on Indonesian goals of high employment, foreign
exchange, and technology transfer while keeping in mind the need for
moderate demands on capital and an acceptable rate of return on investment
(assumed to be 20%), only 14 of the 37 arrangements satisfy these condi-
tions. Considering only these 14 arrangements, Indonesian fishing with
Indonesian canning can generate the most employment for Indonesia, while
both this arrangement and Indonesian fishing with joint-venture freezer-car-
rier processing generate the highest foreign exchange earnings. In contrast,
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the best technology transfer comes from Type C joint-venture fishing com-
bined with freezer-carrier joint-venture processing.

With exclusively Indonesian ownership, the rates of return on investment
are at best moderate (23%). In fact, all arrangements except joint-venture
freezer-carrier processing (which has high profits) show a return on invest-
ment of 30% or less for Indonesia. If all of Indonesia’s goals are considered
jointly, by adding their estimated dollar values, the best overall arrangement
for Indonesia is Indonesian fishing with joint-venture freezer-carrier process-
ing.

Turning to Japanese interests, which include food supply, fishermen’s
employment, and profits, 20 arrangements provide an acceptable rate of
return, assumed to be 15% or more. Considering only those 20 arrangements,
the greatest food supply for Japan is provided by any kind of fishing
combined with cold storage or freezer-carrier processing in which Japan has
a part. The greatest employment for Japanese fishermen is of course gener-
ated by exclusively Japanese fee fishing, but next to that, the greatest
Japanese employment is found in Type A joint-venture fishing. Type A
joint-venture fishing, combined with joint-venture freezer-carriers also gives
the highest profits to Japanese fishermen. In contrast, the highest profits to
traders come from Indonesian or Type B joint-venture fishing with Japanese
freezer-carriers. If all Japanese goals are considered simultaneously in terms
of dollar values, the best overall arrangement for Japan is Indonesian fishing
with Japanese freezer-carrier processing.

Of the 37 arrangements, 8 provide an acceptable return on investment for
both Indonesia and Japan (Table V). Joint-venture freezer-carrier processing
combined with joint-venture fishing (type A or B) or Indonesian fishing are
the best solutions among these according to rates of return on capital. If all
high-priority goals of Indonesia and Japan are considered jointly in terms of
dollar values, the best overall arrangement for both Indonesia and Japan is
Indonesian fishing with joint-venture freezer-carrier processing. Thus, as
long as there are no constraints, Indonesian fishing appears to be the best
overall option for both nations. Freezer-carrier processing also appears the
best option for both nations, although it is better for Japan to operate alone
and better for Indonesia in a joint venture. There is, however, one major
defect in these best arrangements: Indonesian fishing would not employ
Japanese fishermen who have been fishing the Banda Sea under recent
fee-fishing agreements.

Limited Indonesian capital

Because Indonesia has many development programs placing demands on
its limited capital, it is realistic to consider the implications of limited
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capital. We used goal programming to identify optimal mixes of fishing and
processing arrangements with a constraint on Indonesian capital (Fig. 2).
Goal programming is an extension of linear programming which has the
capacity to deal with multiple objectives (Lee, 1972).

Referring to Fig. 2, Japanese fee fishing should be replaced by
Indonesian-owned fishing to the extent that Indonesian capital allows, using
joint-venture fishing as a transition. However, the best joint venture is type
A for Japan and type B for Indonesia. While both types of fishing perform
equally with respect to Indonesian employment and foreign exchange, joint-
venture type B fishing not only requires less capital for Indonesia than type
A but produces more profit. For Japan, joint-venture type A fishing improves
Japanese employment, although Japanese fishermen would realize negative
profits.

From the Indonesian (and mutual) point of view, processing should be
joint-venture freezer-carrier to the extent that Indonesian capital allows, with
the remainder being exclusively Japanese (Fig.2). From the Japanese point
of view, Japanese freezer-carriers are best regardless of the availability of
Indonesian capital.

If the interests of both countries are considered simultaneously (Fig. 2), an
increase in Indonesian capital should lead to a replacement of fee-fishing by
joint-venture type B, which in turn is replaced by joint-venture type A, and
finally Indonesian fishing. The sample solution in Fig.2 has joint-venture
type B fishing phasing in at a lower capital investment than joint-venture
type A, apparently because Type B requires slightly less Indonesian capital
than type A. However, a smooth transition in phasing out Japanese fisher-
men would suggest Japanese fee-fishing should be followed by a type A joint
venture before proceeding to type B as Indonesian capital increases. Type A
provides better technology transfer for Indonesia and better fishermen
employment for Japan, although at the expense of profits for the fishing
sectors of both countries. Fortunately, once fishing is combined with joint-
venture freezer-carriers, the negative aspects of the fishing sector are sub-
stantially compensated by freezer-carrier profits, such that all interest groups
enjoy reasonable profits.

For all interests, Indonesian fishing replaces joint-venture fishing in Fig.2
as the best arrangement when Indonesian capital becomes great enough to
no longer limit the choices. Although Indonesian fishing has a higher capital
requirement for Indonesia, it also provides higher employment and foreign
exchange earnings for Indonesia and higher traders’ profits for Japan when
combined with joint-venture freezer-carrier operations. This arrangement,
however, is not as good as some with respect to Indonesian total profits and
technology transfer (though it is still quite satisfactory), and it is deficient in
providing benefits for Japanese fishermen.

146



Indonesian

Interests Capital Fishing Processing
None )
No-processing
Japanese or Japanese
Fee Freezer-Carrier
Fishing
Indonesia
v
Indonesian Joint Venture
Surplus Freezer-Carrier
None
Japanese
Fee
Fishing
Japan Japanese
ap Freezer-Carrier
Joint Venture
v
Surplus Indonesian
None Japanese»
Japanese Freezer-Carrier
Fee
Joint
Venture
Indonesia Type B
and
J Joint
apan Venture
Type
A
v v
Surplus Indonesian Joint Venture
Freezer-Carrier

Japanese interests: Employment, food supply, fishermen’'s profits, and traders’ profits
Indonesian interests: Foreign exchange, employment, technology transfer, and total profits

Fig. 2. Optimal arrangements based on joint consideration of high-priority goals (with dollar
weighting), using goal programming. Polygon width indicates the portion of the fishery which
is exploited under each arrangment.
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CONCLUSIONS

Although the type of fee-fishing which was in operation during the past
decade, generates more employment for Japanese fishermen than any other
arrangement examined, fee-fishing is far from optimal for both Indonesia
and Japan in other ways. It generates very little employment, foreign
exchange, or technology transfer for Indonesia and is at best a marginal
economic activity for Japan. If there is to be fee fishing, it would be
economically more attractive to Japan if it were freezer-carrier fee-fishing,
which was prohibited under the recent agreements.

Of the four processing options examined, only canning and freezer-carrier
appear favorable enough to warrant serious consideration (see Table V). If
Indonesia is operating the fishery alone, the best overall option is canning
for European and North American markets. Canning provides the most local
employment and adds the most value to the product, thereby generating
higher foreign exchange earnings than other kinds of processing. Canning is,
however, very undesirable if capital is limited or if supplying food to Japan
is a high priority.

The other most attractive processing option for Indonesia, freezer-carrier
processing, would give Indonesian fishermen employment by providing the
opportunity to be involved in processing and expanding their marketing
frontiers, even though the rate of return on capital might be marginal if
Indonesia does it alone. Furthermore, if Indonesia should want to enter
joint-venture freezer-carrier processing for the Japanese market, it would be
financially more secure for Indonesia (in the sense of return on investment)
than canning or freezer-carrier processing on their own. Freezer-carrier
processing is also advantageous for Japan in providing an opportunity for
profitable investments, employment for Japanese, and food for Japan in a
form for which there is the most demand. It should be noted that these
benefits to both Japan and Indonesia are gained at a cost to Indonesian
employment, since freezer-carrier operations generate significantly less In-
donesian employment than local canning. Although it might be best from a
Japanese view for freezer-carrier operations to be run exclusively by Japan, a
joint venture would be more equitable by allowing Indonesia to share in the
profits that result from marketing the fish in Japan.

Considering the ownership of fishing, there is a tradeoff between profit
and employment. Whereas fish marketing can be highly profitable, fishing
itself is an economically marginal activity, though a necessary one to supply
fish for any processing and marketing operation. To the extent one country
or the other does the fishing, it increases its employment but diminishes the
rate of return on its investment. Any real arrangement might therefore
require negotiation of fish prices outside of market values, in order to make
the arrangement equitable.
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Although we consider the results of this study to be basically sound, we
also recognize its limitations. Qur perspective may have been limited because
we are scientists rather than fisheries negotiators, and our data tabulations
were limited by the information available to us. We do not expect that
negotiators will be able to mechanically select the “best” fisheries arrange-
ment from this report. There are many considerations that negotiators must
keep in mind even though those considerations cannot be quantified with the
methodology we have suggested.

Conservation of the tuna stocks is one consideration we did not develop in
this report. It is unfortunate that the biological information on tuna stocks is
not sufficient to suggest stock management procedures to build international
tuna fishing arrangements. At this point in time the best that can be done is
to accumulate proper fisheries records and provide support for fisheries
studies (such as tagging) by building records and research activities into the
fishery arrangements, so the necessary biological information will eventually
be forthcoming. The owner of the fishery resource has a vested interest in
sustaining the resource and is in a strong bargaining position to see that
distant-water fleets that want to share in the resource assist in gathering the
biological information that will help to sustain it.

Our purpose in this report has been to demonstrate a format for tabulat-
ing and evaluating objective information so as to help negotiators appreciate
the tradeoffs involved in alternative fisheries arrangements they are consider-
ing. Such information should help to narrow down the numerous possible
arrangements to a smaller number that are satisfactory for all parties
involved, allowing final selections from manageably few possibilities when
subjective criteria must come into the process.
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