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Abstract 

Operating and facilities costs for fingerling production were provided by the Kagoshima 
Prefecture Marine Ranching Association and the Kagoshima Prefecture MaricultW'e Center. 

Fifty cases were examined, assuming with and without depreciation in annual cost 
computation. These cases were subjected to varying degrees of capital (opportunity cost) 
ranging from 0% to 8% of the present value of capital investment and to varying degrees of 
subsidy (0-100% of annual cost) to determine the corresponding effects on the breakeven price 
and production. 

The breakeven point depended mainly on the amount of capital and subsidy invested in the 
fingerling production activity. Allowing depreciation, the breakeven pr ice and production varied 
from 0 to ¥74/piece and Oto 24 million fingerlings, respectively, while those without depreciation 
were 0 to ¥63/piece and 0 to 20 million, respectively. Even without allowing depreciation, the sub 
sidy rate should be at least 25%. 



Introduction 

The red sea bream (Pagrus major) is widely dispersed along the coasts of 
western Japan and is considered a prime fish because of its high demand and 
market value, which have resulted in the depletion of the resource. The govern
ment has encouraged the sea ranching of red sea bream as well as other pri
mary species. 

Red sea bream landings in 1988 amounted to 58,147 t of which 45, 152 t or 
78% were cultured. Landings of wild sea bream have been declining over the 
years while those of cultured bream have been increasing rapidly since their 

culture began in the late 1960s. Since 1980, landings of cultured red sea bream 
have exceeded those of wild caught sea bream (Matsuda 1992a). 
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Coastal sea ranching activities in Japan have been initiated by the national 
government through the establishment of the Seto Inland Marine Ranching Cen
ters. Red sea bream ranching in Japan started in Kanagawa Prefecture in 1962 
and was followed by ventures in other prefectures (Matsuda 1992b). The pre
dicted ratio of released red sea bream in the catches in the Seto Inland Sea is 
calculated at 8-15%, while the observed value in commercial catch is 5-10%. 
The gap between the two values suggests that the survival rate of fry up to the 
time of first capture is about 67% and the gap is due to the inferior quality of 
fry as well as capture of the fingerlings by fishers, for sale to culturists (Suda 
1991). 

At present, red sea bream ranching in Japan is in an experimental stage 
where the government is gradually transferring the responsibility to the private 
sector such as marine ranching associations and fisheries cooperative associa
tions (FCAs). 

In Kagoshima Prefecture, red sea bream ranching began in 197 4 as a na
tional government-subsidized project composed of two separate activities: fin
gerling production and fingerling release. The former consists of spawning red 
sea bream broodstock in tanks and growing the larvae to a size of about 3 cm. 
Only the fingerling production will be discussed in this paper. 

Red sea bream fingerling production is done by the Kagoshima Prefecture 
Marine Ranching Association (KPMRA) using facilities of the Kagoshima Prefec
ture Mariculture Center (KPMC) for free. The KPMRA is a body designated by 
the prefecture, city/town, federation of fisheries cooperative associations, fisher
ies cooperative associations and private organizations to take charge of the 
administrative, technical and financial aspects of all sea ranching activities in 
Kagoshima. A revolving fund contributed by these organizations was time-de
posited in a bank, using the interest to finance all sea ranching activities in the 
prefecture. The KPMRA is required to produce 2.5 million fingerlings per year for 
sea ranching. Any excess are sold to mariculturists. Price per fingerling differs 
due to government policy: ¥12/piece [¥140=US$1 in 1990] for sea ranching, a 
government-subsidized price, and ¥32/piece for mariculture (KPMRA 1991). 

The goal of this paper is to determine the breakeven production and price 
of red sea bream fingerling production in Kagoshima. 

The breakeven point (BEP) technique is generally used in the analysis of 
business performance. If the projected production volume or selling price per 
unit is higher than the BEP, the project is expected to gain. This situation also 
meets all qualifications for cost effectiveness and cost-benefit analyses com
monly used by public investment decisionmakers. 

The breakeven chart is a useful tool in portraying and understanding the 
effects of variations in fixed and variable costs on the profitability of an eco
nomic activity. Thus, it may be used to portray the effects of proposed changes 
in the operational policy. 

The breakeven point may be determined using formula or a chart indicat
ing the graphs of fixed cost, variable costs and total revenue as done in the 
study. 

The accuracy of the breakeven chart depends on identifying all the cost 
components. Cost is defined as the total payment made by an enterprise, such 
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an economic activity in this manner, we can easily determine the possibility of 
profit for any level of production. The breakeven price and production using 

three different prices - ¥12, ¥18 and ¥32/piece - were also computed. The ¥12 

and ¥32/piece are the prevailing prices of KPMRA, and ¥18/piece is the average 
price. The breakeven price was derived by dividing the total cost with the num

ber of fingerling produced, and breakeven production by the annual cost with 
the designated price per fingerling. 

Results and Discussion 

Total cost incurred in red sea bream fingerling production in 1990 
amounted to about ¥48 million excluding depreciation and about ¥89 million 
including depreciation. Variable costs totalled about ¥27 million while fixed costs 

were about ¥62 million including depreciation. Total revenue derived from the 
sale of about four million fingerlings was about ¥71 million. Sale of fingerlings for 
sea ranching reached ¥32 million at ¥12/piece, while sale for mariculture was 
about ¥39 million at ¥32/piece (see Table I). The price of ¥12/piece is a subsi
dized price which considers only the out of pocket expense (total cost excluding 
depreciation) in the production, while the ¥32/piece for mariculture was based 

on the prevailing price which is ¥1 for every mm size of the fingerling. 

Breakeven Chart 

In Fig. 2, the effects of differing subsidy rates on fingerling production at 0% 
and 8% opportunity cost on both cases with and without depreciation are illus

trated. Increasing the subsidy will decrease both fixed and variable costs at the 
same rate, thus increasing profit. Without subsidy, as illustrated in the first graph 

of Case a in Fig. 2, the revenue generated from the activity was not even 
enough to cover the total cost as shown by the dotted line, hence the activity is 
losing with no chance to breakeven. However, if the subsidy rate is increased to 
25%, the activity gains a little profit. This is shown in the second graph where 

the breakeven point is located inside the square and a small profit triangle is 
exhibited. Increasing the subsidy lowers the breakeven point. Once the subsidy 
rate reaches 100%, total costs become zero; thus, all the revenue generated will 
be profit. 

Case b in Fig. 2 illustrates the effects of charging 0-100% subsidy with de
preciation at 3% opportunity cost. Results showed that only cases with 75% and 

100% subsidy rates will break even; for the rest, revenue generated will not 
even be enough to pay for the fixed cost. 

Cases c and d in Fig. 2 show the effects of subsidy on fingerling production 
without depreciation at 0% and 3% opportunity cost. Findings were the same as 
with depreciation. Nevertheless, the fixed cost was higher relative to the case of 
without depreciation, thus increasing the total cost of undertaking the activity. 
More profit is generated when opportunity cost is 0%. At 3% opportunity cost 

and subsidy rates at 0% and 25%, the venture is losing, but as the subsidy rates 
are increased from 50% to 100%, it becomes profitable. 
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Results further revealed that the activity is profitable only if depreciation of 
equipment and opportunity cost are not included in the total cost as depicted 
in Case c, Fig. 2. Otherwise, a subsidy of at least 25% should be pumped into 
the activity to make it viable. 

The effects of 0-8% opportunity cost on fingerling production at 0% and 
I 00% subsidy rates are illustrated in Fig. 3 under the conditions with and with
out depreciation. 

Case a in Fig. 3, presents the effects of opportunity cost (0-8%) on finger
ling production with depreciation and 0% subsidy. All the situations have a 
negative profit and as the opportunity cost is increased from 0% to 8%, cost 
also increases, incurring greater loss. The revenue generated is not enough to 
cover fixed costs. 

Case b, Fig. 3, illustrates the effects of opportunity cost (0-8%) on fingerling 
production with depreciation at I 00% subsidy. At 0-3% opportunity cost, the 
activity generates profit. However, at 6-8% opportunity cost, loss is sustained. 

Case c, Fig. 3, shows the impacts of opportunity cost (0-8%) on fingerling 
production without depreciation or subsidy. Only where opportunity cost is 0% 
is positive profit realized, while the rest exhibited a negative profit. At 3% oppor
tunity cost, the revenue generated is enough to cover the fixed cost but not the 
variable cost, hence loss is sustained. The rest of the situations demonstrate 
that revenue is not enough to cover the f,xed cost. 

Case d, Fig. 3, presents the effects of 0-8% opportunity cost on fingerling 
production, without depreciation but with 100% subsidy. Two situations, 0% and 
3% opportunity cost, gave a positive profit, while 6-8% opportunity cost gave a 
negative profit. 

The above analysis was based on the present production of 3,857,000 fin
gerlings at ¥12/piece for sea ranching and ¥32/piece for mariculture, though 
these vary according to changes in environmental and technical factors, and 
market demand. 

Breakeven Formula 

The breakeven price and production of fingerlings are shown in Table 2. 
The breakeven prices range from O to ¥7 4/piece. The O price is a result of 0% 
opportunity cost with 100% subsidy, while the ¥7 4/piece is derived from 8% 
opportunity cost with 0% subsidy. The average price of ¥18/piece almost 
reaches the breakeven point at 0% opportunity cost with 25% subsidy rate. Nev
ertheless, at O depreciation, 8% opportunity cost, and 0% subsidy, the maximum 
breakeven price is ¥63/piece. 

The breakeven price of ¥7 4/piece is not plausible with current market con
ditions. A move to increase the price of fingerlings to ¥7 4/piece is unattainable. 
This is due to the present trend of a decrease in demand for fingerlings pro
duced in mariculture centers among aquaculturists who prefer fingerlings pro
duced at hatcheries specializing in improved varieties intended for aquaculture; 
hence, mariculture centers tend to produce fingerlings intended for sea ranch
ing. 









17 

In order to lower the breakeven price of ¥7 4/piece, fingerling production 
should be increased. However, considering the limited production capacity of 
the facilities, such a move is unrealistic. As a matter of fact, the hatchery used 
for red sea bream production is now producing about 4 million fingerlings a 
year exceeding the stipulated capacity of 2.5 million fingerlings. 

Options to decrease the breakeven price of ¥7 4/piece include decreasing a 
part of the cost like the opportunity cost or increasing the subsidy on annual 
cost, or both. These alternatives should be properly examined giving due con
sideration to the government's capacity of extending support to sea ranching. 

The breakeven production was computed at the present KPMRA's pricing 
policy of ¥12/piece for sea ranching, ¥32/piece for mariculture purposes and 
¥1 S/piece as the average price. With depreciation, production is 0-24 million
pieces at ¥12/piece, 0-9 million pieces at ¥1 S/piece.

The breakeven production of 24 million, 16 million and 9 million fingerlings 
are the results of extreme cases of S% opportunity cost with 0% subsidy and 
prices at ¥12/piece, ¥IS/piece and ¥32/piece, respectively. These breakeven 
productions are, however, unachievable due to the limited production capacity 
of the facilities needed for such an activity. At ¥32/piece, breakeven production 
of 9 million fingerlings at ¥32/piece is two-fold higher than that of the present 
production of 4 million fingerlings; 16 million at ¥IS/piece is four-fold higher and 
the highest, 24 million at ¥12/piece, is six-fold higher. 

The present fingerling production is faced with the problem of disease due 
to overcrowding of fingerlings. Such a situation is evidence of going beyond the 
production capacity of the facilities. 

Assuming maximum production� of 5 million fingerlings, at 0% opportunity 
cost, 50% subsidy at ¥12/piece, and without subsidy at ¥IS/piece or over, a 
profit can be realized. 

This is also true if opportunity cost is charged at 3% with I 00% subsidy, 
price at ¥12/piece or subsidy 50%; price at ¥IS/piece; or without subsidy and 
price at ¥32/piece. If a 6% opportunity cost is counted, the profitable cases are 
those with over 75% subsidy and price at ¥32/piece. If a 7% opportunity cost is 
necessary, only the case with !00% subsidy is plausible. 

Based on the above findings, subsidy is a vital factor in considering the 
continuity of operation, if an opportunity cost of at least 3% is charged to the 
activity. Moreover, if depreciation is to be excluded, it is necessary that subsidy 
be set at 50% or more at 3% opportunity cost as shown in Table 3. 

The move of the government to transfer the financial burden of sea ranch
ing to FCAs should be thoroughly studied. Considering the results presented in 
this paper, the government has to give at least 25% subsidy assuming a 0% 
opportunity cost of capital to make the activity viable. At present, fingerling pro
duction of red sea bream depends mainly on government subsidy with minimal 
contributions from the FCAs. Moreover, the national and prefectural govern
ments further contribute 2/3 of the total fingerling costs aside from the subsi
dized price of ¥12/piece for sea ranching. Thus, the findings can be used as a 
basis for policymakers in the government as to the degree of financial assis
tance to be given to FCAs while gradually transferring the financial burden to 
the fishers. 
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