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ABSTRACT

Processed fish products are international trade items which constitute a coneiderable portion
of North Sulawesi province's export earnings. The first live commodities are fresh tuna, canned
tuna, frozen tuna, frozen malalugis, and hateuobusii. This study was performed in order to
understand the relative efficiencies of production of these commodities. The nominal protection
coefficient (NPC) and domestic resource cost (DRC) as indicators of comparativenese and
competitiveness were estimated for each commodity. fire findings showed that fresh tuna, frozen
malalugis, and kateuobuehi werc produced efficiently while canned tuna and frozen tuna were
manufactured under inefficient production structures. Future development of fresh tuna, frozen
malalugis, and kateu.obuefti should be accompanied by market diversification. Efficient production
of canned and frozen tuna, could be achieved by increasing the processing capacity of the
industry.
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INTRODUCTION

Outward looking policy" is a term currently
used to denote economic policy of a country which
promotes export and reduces import (Corden,
1974). To implement an outward looking policy, a
country should consider foreign consumers as its
target market. Goods and services produced
locally are directed to meet the demand of both
the domestic and foreign consumers. In order that
a locally-produced item can successfully enter the
international market, it should be efficiently
produced and of superior quality (Salvatore,
1987).

There are various methods to measure the
production efficiency of export goods. One method
is to compare the domestic price of the item with
its international (border) price. If the domestic
price is lower than the border price, it can be said
that domestic production is more efficient than
the international standard (Tsakok, 1990). An-
other method is to measure the comparative
advantage in producing that item. If production of
the item has a comparative advantage, the pro-
duction should be continued as it can save foreign
exchange.

This study aim to measure production effi-
ciency of the fish processing industry in North
Sulawesi province. The industry produces fishery
commodities for local and international markete.
North Sulawesi province produces eeveral kinde
of fishery commodities. For instance in 1994,
there were 29 fisheries commodities which were
exportable. they were grouped into seven catego-
ries;canned fish, frozen fish, fresh frsh, tuna loin
(boneless fish), dried fish, live fish, and emoked-
grilled fish. T.he export of fisheries commoditiee
from North Sulawesi increased very rapidly from
4,362 ton in 1989 to 23,985 in 1994. The corre.
sponding value of the exports rose from US$ 5.1
million in 1989 to US$ 51.7 in 1994. The number
of transactions in the export market reached
1,493 times in 1994, a ninefold increase from 168
transactions in 1989.

Although total exports increased, some export
items have declined. For instance, the export of
canned tuna which reached 5.7 ton in 1994 de.
creased to 4.1 ton in 1995. Similarly, the export of
frozen skipjack went down to 1.7 ton in 1995,
from 2.8 ton in 1990. Reduced exports may be
attributed to inefficiency of domestic production
processes. Thus there is a need to examine the
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fish processing industry in North Sulawesi in
order to measure its economic comparativenesg
and competitiveness.

(2') If NPC = l, the structure of protection is
neutral and there is no differ_
ence between the efliciencies
of domeetic and foreign firms;

(3) If NPC < 1, the domeetic production is effi-
cient and increased export of
the product may be eonsid-
ered.

The NPC can be estimated for the whole
fisheries sector (NPC,) (Tsakok, 1990).

METHOD OF THE STUDY

Based on the export values, five main com.
modities were selected for analysis. These were
fresh tuna, canned tuna/skipjack, frozen tuna/
skipjack, frozen malalugis, and grilled.smoked
skipjack (katsuobushd). These five commodities
together contributed about 45% of tlne 1994 export
value.

Interviews were carried out to collect primary
data from the processing industry in North
Sulawesi, particularly in Bitung and Manado. fire
information from these interviewe was supported
by data gleaned from companies annual reports
and balance sheets. It is common in industrial
surveys that collecting business data, especially
those of financial matters, is extremely diffrcult.
If firms do not object to sharing their data, it does
not mean that the data can be accepted autometi-
cally as accurate. Keeping this in mind, this study
dealt much more with data quality than quantity.
In total, only 15 firms were interviewed. They
consisted of two canning factories, four freezing
companies, six hat s uobushd.producing firms, a nd
three firms which export fresh tuna.

The economic performance of this processing
industry was simply analyzed by estimating the
Nominal Protection Coefficient (NPC) and Do.
mestic Resource Cost (DRC). The NPC wae esti-
mated by equation L (Tsakok, 1990).

where: In - domestic price
fD = border price, namely foreign price

times exchange rate. Thus the border
price is the foreign price in domestic
currency.

I - commodity I.

(l) If NPC > 1, the industry receives positive
protection or domestic produc_
tion is inefficient;
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NPc, = i t"y"r",) ..... (2)
i=0

Cr = share or contribution of commodity i
m = numberofeommodity.

where:

P.d
NPC, = -+

P,o
.( 1)

the DRC is calculated as equation (B) (Tsakok,
1eeo).

E ouv,
DRci = r*- .... (s)

4o - E ouP,o
j=r

where: ai;, I to k = coefrrciente for traded inputs j
to produce good i.

a;;, k+l to n = coelliciente for donestic
resource or non traded input j

v , =:i:i:y:i:t'ordom",tic
resounce or non.traded input

The DRC can assume a range of numerical
valuee. A ranking of DRCs by these values is
indicative of varying levels of efficiency of
domestic production or of its international
competitivenees. DRC < I indicates efriciency and
international competitiveness.

RESULTS AND DISCUSSIONS

In this study, effrciency was meaeured at
business gate level. The domestic price at this
level is the retail price after deducting tranafer
costs needed to bring the commodity from the
firm to the retail market. An average retail price



wes calculated for each commodity. Fresh tuna,
frozen malalugis, and frozen tuna were rated at
Rp 3,200 per kg based on the fresh tuna and
malalugis prices. As there was no domestic mar'
ket for kateuobuahi, its domestic value was esti'
mated by taking the price of traditionally'
processed-smoked tuna (coftolang fufu) of Rp
4,000 per kg. The domestic price of canned tuna
was Rp 79,200 per box, equivalent to Rp 1,650 per
small can of 185 gram gross weight or about
Rp8,920 per kg (Table 1).

The border prices of the commodities were the
export prices in domestic currency. Table 1 shows
the border prices at export point and their ad-
justed prices at business level. It can be seen that
fresh tuna and katsuobushd had relatively higher
prices. The NPCs for fresh tuna, frozen malalugis,
and. hatsuobushi were less than one, whereas
those for canned tuna and frozen tuna were
greater than one (Table 1). The coefficients re-
veals that under the existing economic condition
and industrial structure, producers offresh tuna,
frozen malalugis and katsuobuahi had the capa-
bility to compete successfully with foreign produc-
ers. On the other hand, the producers ofcanned
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tuna and frozen tuna were preserved by current
industrial structures and economic conditions
which imply that their production organizations
were inefficient.

Protecting an industry such as tuna canning
can be accepted in the short run (Krueger, lg74t.
Developing or infant industries are commonlv
protected. The infant industry may be protected,
but once it has been developed, the protection
structure should be gradually reduced until there
is no protection at all. Industry must be expected
to run efficiently and without protection as pro_
tection causes domestic consumers to pay hither
prices and causes long term economic losses
(Krueger, 1985).

Since the production ofboth canned and frozen
tuna were ineflicient, attempts should be made to
improve these situations. Field surveys disclosed
that the canning factories operated at only 40o/o of
their technical capacities and freezing factoriee
lacked raw materials as their fishing fleet did
not operate optimally. These shortcomings are
areas in which to improve production process.

Table 1. Domestic price, border price, and nominal protection coefficient (NPC) of exportable fisheries
products from North Sulawesi, 1994.

Border Price
Commodity Domestic

Price (Rp)
Export

NPC Share
us$ Rp ".ffii".

Fresh tuna (kg)

Canned tuna (kg)

Frozen Malalugis (kg)

Frozen tuna/skipjack

Katsuobushi

3,200

8,920

3,200

3,200

4,000

4,73

2,49

2,06

0,91

4,47

10,406

5,563

4,532

4,532

9,834

10,390

5,545

4,532

2,002

9,834

0,31

1,61

0,70

1,60

0,41

0,34

0,31

0,18

0,10

0,06

US $ 1.00 - Rp 2,2oo.

Inefficiency of canning and freezing factories
could be regarded as a resultant of the whole
fisheries business performance. A study on this
aepect in North Sulawesi revealed that five
components needed to be strengthened in order to

develop a competitive fishery sector. Thoee
components were the availability of
infrastructure, the supply of input factors such ae
clean water, oil and fish as raw materiale,
processing, marketing, and institutional guidance.
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The only component that seemed to well'
developed and under full control of the local
producers was production or fishing activity
(DGF, 1996).

The estimate nominal protection coefficient
for the whole fishery sector was 0,92. (Table 1).

This was an indication that the lishery sector had
a reasonably effrcient production structure. It was
attributable to the fact that ineffrcient production
processes of some commodities were compensated
for by the efficiency of processes in some other
commodities.

Based on the costs of the non-traded and
traded inputs, the coefficients of DRC were esti-
mated (Table 2). The DRCs for canned tuna and
frozen tuna were greater than one, indicating
their inefficiency in utilizing domestic resources.
According to Table 2, to yield US$ 1.00 as export

earnings, canned tuna and frozen tuna industries
have to spend Rp 2,383 and Rp 3,092, respectively
for their domestic resource use. In other words,
the shadow prices of domestic inputs were valued
higher than the revenue derived from selling the
outputs on international market. In contraet, the
DRCs of fresh tuna, frozen malalugis and, katsuo-
bushi werc less than one, meaning that their
production was efficient.

The findings of DRC and NPC analysis comple-
mented each other. Hence, both showed that
production of fresh tuna, frozen malalugis, and
hatsuobushiwere effrcient, whereas production of
canned tuna and frozen tuna were inefficient.
Looking at the production technologies, it is clear
that efficient production was attained by tradi-
tionally or semi-traditionally processed products.
Consequently, development of traditional fish
processing technologies should be prioritized.

Table 2. Costs of non'traded and traded inputs, international value added,and domestic resource costs
of exportable commodities from North Sulawesi. 1994.

Nominal
Cost of non

Comrnodity traded in-
Puts

(Rp/kg)

Interna-
Cost of tional

traded in- added val-
put ($/kg) ues ($/kg)

Domestic Reeource Cost
(DRC)

RP/Ot Coefficient

Marginal
opportu-

nity cost of
non traded

input
(Rp/kg)

Fresh tuna

Canned tuna

Frozen
Malalugis

Frozen tuna/
skipjack

Katsuobushi

4,O54

2,373

2,863

2,863

3,527

3,443

2,058

2,490

2,490

3,021

0.07

1.65

0.09

0.09

0.49

4.66

7.60

1.97

0.82

3.98

739

2,383

r,264

3,037

759

1.38

0.34

0.34

1.08

0.57

International value added is derived by substracting costs oftraded inputs from border price.

Problems may be anticipated, however, if
markets for these traditional products are taken
into consideration. Evaluation showed that al-
though fresh tuna was sent to seven countries,
Japan dominated 98% of the market. The frozen
malalugis was only sold to two countries, and
again Japanese market accounted for g7o/o. More-
over, Japan was the only export destination for
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hatsuobushi. Hence, markets for these traditional
products tended to be monopsonies. Under such
market structures, further development of the
products will be dictated by the buyers'prefer-
ences. Another perspectve would be to say that if
there is no attempt to diversify the market,
further development of these traditional producte
is not so promising.



Though products resulting from modern {ish
processing technologies were shown here to be
inefficient, their markets were more competitive.
Canned tuna, for instance, was marketed to 14
countries, with the USA, as the biggest market
for the product, accounting for 61o/o.If the pro-
duction structure can be managed properly by
increasing the utilization of processing capacity
(Neary, 1978), unit cost may be reduced and
efficiency will be improved.

CONCLUSION AND RECOMMENDA-
TION

Of five main fisheries commodities in North
Sulawesi province, canned and frozen tuna were
not efficiently produced. Production of fresh tuna,
frozen malalugis and hatsuobushi werc efficient
despite traditional processing technologies being
used and markets for these three products were
limited.

Future development of fresh tuna, frozen
malalugis, and hatsuobushi exports should be
based on the market intelligence analyses, that
is, seeking additional market destinations and
understanding the position of competitors. Since
producers ofthese products are small enterprises,
they are likely unable to do market intelligence
analyses themselves. The local government,
through the Provincial Coordinating Investment
Board (BKPM and the Trade Services (Kanwil
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Perdogangan) should take responsibility for these
analyses.

In order to improve production efficiency of
canned tuna and frozen tuna, unit cost should be
reduced by increasing utilization of the existing
processing capacity. Development of new canning
factories are not recommended.
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