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[Abstract] This paper presents a bird eye view of fishery management in modern Japan at three periods since the
Meiji Era. In the late 19" century, the Government tried to centralize the management systems of fisheries as one of
modernization of the society. However, the fishermen insisted their long-lasting community-based management
systems in the coastal waters. The administration laid the effort for building offshore fisheries. Expansion of national
territory and modernization of fishing techniques resulted in dramatic increase of production that recorded 4.3 million
metric tons in 1936 during prosperous period of sardine and herring. Toward the end of the first period, Japan entered
into the World War II.

The second period started just after the War. Then the fishery was one of limited fields for work and investment.
The fishery products had intense demand. This country retained advanced engineering technology to support the
fishing industry. The system was democratized. These conditions supported rapid recovery of fishing industry, and



the production exceeded the pre-war record in 1952. The rapid recovery caused problems of over-fishing and studies
of dynamics of fish population were considered as the most urgent field in order to manage fisheries. Besides, more
oceanography-oriented investigations were found important to clarify fluctuation of pelagic fish resources, especially
huge sardine population..

Since 1973, the Japanese fisheries have shrunk due to rise of oil price, together with decline of labor force and
expansion of the economic zones of many over-sea areas, decrease of the living resources either due to over fishing or
deterioration of marine environments in the territorial waters, and severe competition with cheap imports in the
market. Working conditions of fishermen were deteriorated because of relative decline of wages not enough for their
hard work. Scientific achievement showed extensive advance thanks of technological development of observation and
numerical processing, and increase of opportunity to exchange with different fields and with counterparts in the
developed areas of the world.

Let us consider steps to apply the advanced scientific achievement to recovery of the fishery. Stocks depleted by
fishing activities must be recovered by reducing the working time of fishermen on the sea. In some cases it is blamed
that socio-economic reasons have forbade reduction of fishing activities. More effort should be laid on the social
scientific aspects. Investigations over the last half a century has realized significance of environmental factors
including cyclic fluctuation of some huge species populations. In order to cope the effect of non-artificial factors,
extensive observation on major species and the environments are required. Economy of developed states must be
examined from viewpoints of preservation of the environment deteriorated by the huge human activities. It is
necessary to learn social schemes of developed areas where the self-support schemes of food and other biotic
products are achieved. It is also important to establish international co-operation schemes as now advanced in the
European region, even though there are difficulties for the East Asia due to different economic conditions among
countries.
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[Abstract] Fisheries management has been carried out on the assumption that a fish population is in equilibrium
with the fishing effort under the average environmental conditions and hence there must be a maximum sustainable
yield (MSY). However, since the simultaneous rise and fall of the interdecadal and gldbal scale of sardine populations
was pointed out in the early 1980s, many other similar events of long-term changes in marine populations have been
emerging, which is called regime shift. On the other hand, abundant evidence for the regime shift of climate-ocean
systems has been obtained recently, which is suggested as the driving force causing the fluctuations in marine
organisms. Very recently, it has become clear that even groundfish and tunas often show a tremendous increase in
spite of the strong exploitation. These facts strongly show that there are no steady conditions in the oceans and the
MSY is nothing but an imaginary criterion. A new paradigm of the fisheries management must be sought on the basis
of the regime shift theory.

[Keywords] fisheries management, average environmental conditions, MSY, regime shift, new paradigm
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1. INTRODUCTION highlighted the fact that the current

understanding and modeling of commercial
populations are inadequate, suggesting that the
effects of environmental variations must be
incorporated in management models instead of

ignoring them.

The traditional fisheries management regime has
been based on the assumption that the increment
to the stock is balanced with the fishing effort and
the effects of variations in external environmental
factors are eliminated by averaging over periods
of time. If the assumption were right, decision-
makers could establish measures to regulate
fishing effort to align catch levels to the MSY, or
from an economic view, to the MEY. However,
several high-profile fisheries management failures

2. BACKGROUNDS OF THE CURRENT
MANAGEMENT REGIME

The current bic-economic model called Gordon-

such as in the Peruvian anchovy, the Pacific
halibut and the North Atlantic cod fisheries have

Schaefer model stems from two roots. One is an
economic model presented by Gordon (1954) that
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draws upon the agriculture metaphor, looking at
fish stocks as equivalent of lands by adapting
Ricardo's concept of land rent to fish resources as
resource rent. The other is a biological model
proposed by Schaefer (1954) that is dependent on
the logistic law of population growth, which is
applicable only to experimental populations living
in a limited space.

The two models were coupled, and the bio-

economic model, or Gordon-Schaefer model, was

developed, demonstrating the relationship
between the development of a population (given
certain values for reproduction rates and natural
mortality), fishing effort and cost. The model is
based on the idea that by manipulating the level of
fishing effort, it would be possible both to stabilize
stock size at an optimum level and to maximize
economic yield from fishing.

3. REGIME SHIFT

Since the simultaneous rise and fall of the
interdecadal and global scale of sardine
populations was pointed out (Kawasaki, 1983),
many other similar events of long-period
variability in marine organisms from
phytoplankton to predatory fish have been
emerging, which is called regime shift.

Since the mid-1970s, the individual growth of
Pacific halibut in the North Pacific has decreased
and recruitment has increased drastically. Most
major flatfish species in the Gulf of Alaska and the
Bering Sea increased in concert with other
groundfish from the mid-1970s to the mid-1980s
(Clark et al., 1999).

Trends in biomass of bluefin tuna and albacore in
the northwestern Pacific were reversed from
decline to growth and in the opposite way for the

bigeye and yellowfin tunas, with an inflection in
1990/91 (Kawasaki, 2002).

Landings of skipjack tuna to fish markets on the
eastern Honshu coasts of Japan, which had been
on the decline since the mid-1960s, turned to the
rise in the mid-1970s to reach a very high level in
the late 1990s ( Kawasaki, 2002).

The return rate of chum salmon released from
Japan had gone up from around 2.0% for the year-
classes liberated in the mid-1970s to 4.5% for the

1992 year-class but it dropped to 2.3% for the 1996

year-class (Kawasaki, 2002).
Recent regime shifts of the climate-ocean system

+in the North Pacific occurred in the mid-1970s,

the late 1980s and the late 1990s, which seem to
have caused such shifts in the marine ecosystems
as occurring for anchovies, sardines, tunas and
salmon.

4. REGIME SHIFT AND THE STOCK
MANAGRMENT AND ENHANCEMENT

As explained earlier, fluctuations in fish
populations are driven just by the global climate
change, neither by the fishing effort nor by the
enhancement techniques. According to the
surplus production model, one of the two major
models of population dynamics, established by
Schaefer (1954) for the yellowfin tuna fishery in
the eastern tropical Pacific, the CPUE is expected
to be negatively regressed against the fishing
effort. As shown above, however, tuna populations
are fluctuating in a manner independent of the
fishing effort. The population dynamics has
turned out often inconsistent with the real world
and its theory needs be reexamined.

A novel discipline is anticipated to be worked out,
which could explain and foresee from the
historical and geo-scientific viewpoints the



Toward a New Paradigm of the Fisheries Management

variability in the marine ecosystem and fish
populations, based on the regime shift theory,
toward a new paradigm of the fisheries
management.
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[Abstract] A dynamic game model is used to predict the strategic behavior of harvesters engaged in a
noncooperative fishery on a common property resource. The model predicts that an increase in the current number of
harvesters in a common property fishery will reduce both the equilibrium harvest level and the current resource rent
for the individual harvester. Also, an increase in the future number of harvesters increases both two equilibrium
levels. These predictions are tested using data from the Japanese skipjack fishery in the Western-central Pacific
Ocean. The empirical results on the effect of changes in the current and future numbers of harvesters on the
individual harvest rates and resource rent are consistent with theory.
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and resource rents available in the future. In
contrast, open-access harvesters have no incentive
to behave other than myopically, as they cannot

1. INTRODUCTION

One of the fundamental insights gained from the

analysis of common property resources is that
these resources will tend to be over-harvested.
The degree of this over-harvesting depends on the
number of harvesters. In the case where open
access is assumed, over-harvesting results in all
rents from resource harvest being dissipated.
With a limited number of harvesters, rents are not
generally fully dissipated. When resource rents
are not fully dissipated, harvesters have a motive
for caring about future conditions. Lowering
harvest in the present will increase stock levels

capture future (or present) rents.

In this paper, I develop a simple model of a
common property fishery as a dynamic game with
an arbitrary number of harvesters. Harvesters are
assumed to simultaneously choose harvest levels
within a period. Between periods the fish stock
grows according to a deterministic growth
function. I solve the model for subgame perfect
equilibrium. I use the model to develop

predictions about the how the number of present
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and future harvesters affects equilibrium. Specifi-
cally, I show that an increase in the current
number of harvesters reduces both the current
individual harvest and current resource rent. On
the other hand, an increase in the future number
of harvesters, ceferis paribus, increases the
individual harvest and the current resource rent.
With open-access, however, a change in future
conditions has no effect on current equilibrium
values, as there is no dynamic link in behavior.

The predictions of the model are tested
empirically using data on the skipjack fisheries in
the Western-central Pacific Ocean (WCPO). The
WCPO includes a high sea and the numbers of
islands country’s exclusive economic zone (EEZ).
The skipjack and tuna stock (highly migratory
fish stock) in the WCPO has been harvested by
numbers of distant-water fishing (DWF) coun-
tries, Japan, USA, South Korea, Taiwan, and
Russia, and by numbers of coastal states,
Australia, New Zealand, Indonesia, Philippine, and
Solomon, since the early 1980’s. Most countries
have gradually increased their numbers of boats
and total harvest of skipjack and tuna from the
WCPO. 1 obtained information on the total
number of vessels operating from all countries in
this fishery between 1969 and 1999. In addition,
from the Japanese Ministry of Agriculture,
Forestry and Fishery I obtained detailed
information on costs incurred and the revenues
earned by the Japanese skipjack fishery fleet
operating in this skipjack pole and line fishery
between 1972 and 1998.

I tested the predictions of the model using two
equations for the current individual equilibrium
harvests and individual current profit (resource
rent). These equations include the current and
future number of harvesters as explanatory
variables. The parameters for the two equations
are estimated by using equation-by-equation

ordinary least squares (OLS). The most estimated
parameters for the current and future number of
harvesters are of the expected sign in two
equations.

There have been a number of prior game-
theoretic models of a harvesting from a common-
property resource. Levhari and Mirman (1980)
first developed a model in which they solved for
feedback dynamic equilibria in Cournot and
Stackelberg duopoly models. The closest model to
one the considered in this paper is Negri (1990).

Negri (1990) analyzed a dynamic Cournot model
with » harvesters where average and marginal
harvest cost increases with the ratio of harvest to
stock. He solves for a subgame perfect
equilibrium in an infinite-horizon model with
different numbers of harvesters. He shows that
with open access, the equilibrium leads to
complete rent dissipation.

Another theory that could be used to explain the
dynamics present in a common property resource
was developed and analyzed by Smith (1968).
Smith (1968) assumed competitive harvesters that
ignored the effect that their individual actions had
on the resource stock and price. Further, he
assumed that the rate of entry (exit) was
proportional to the rate of profit (loss). Smith’s
model can generate similar dynamics in a
common property resource to game-theoretic
models. One difference, however, is that since
harvesters in Smith’s model are static optimizers,
the number of future harvesters should not affect
current equilibrium values.

‘While there are a number of theoretical models of
harvesting a common property resources, there
are a few empirical work for a common property
resources (e.g., Paterson and Wilen, 1977,
Henderson and Tugwell, 1979; Carlos and Lewis,
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1993; Missios and Plourde, 1996). These studies,
however, analyzed strategic behavior in fisheries
without testing game theoretic predictions by
econometric technique. Previous empirical work
testing game theoretic predictions for resource
models have focused on non-common property
nonrenewable resources (e.g., Griffin, 1985; Dahl
and Yucel, 1991; Polasky, 1992).

This paper is organized as follows. Section 2
presents the background of the international and
Japanese skipjack and tuna fisheries in the
WCPO. Section 3 provides the two propositions
for the strategic behavior of the common property
harvesters by wusing the Cournot dynamic
oligopoly model of Negri. Section 4 presents
empirical models and estimation techniques.
Section 5 explains the data used in this study. In
section 6, the results are reported. The final
section concludes the paper.

2. BACKGROUND

According to the Japanese division of water area,
the Western-central Pacific Ocean (WCPO) is
located at the area between 20° N latitude and 10°
S latitude, and between 130° E longitude and 180°
W longitude (see Figure 1). The WCPO includes a
high sea and the numbers of coastal states’
(including many island countries) exclusive
economic zone (EEZ). The coastal state countries
in the WCPO, Australia, New Zealand, and island
countries (Fiji, Kiribati, Federated State of
Micronesia, Papua New Guinea, Nauru, Niue,
Solomon Island, and Tubaru) organized the South
Pacific Forum of Fisheries Agency (FFA) in 1979.
The WCPO overlaps the FFA water area, in the
area between 20° N latitude and 25° S latitude,
and between 130° E longitude and 150° W
longitude (see Figure 1).
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Figure 1. Japanese division of Pacific Ocean
and FFA water area

The WCPO is the most valuable fishing ground of
skipjack and tuna (yellowfin tuna and big eye) for
Japanese distant-water fishing (DWF). The
skipjack and tuna stocks (highly migratory fish
stock) in the WCPO were harvested by only
Japanese DWF vessels until 1980. After that, many
countries entered into this fishery and gradually
increased their number of vessels and total
harvest of skipjack and tuna from the WCPO.
These fish stocks are generally harvested by
using purse seine (purse seine fishery). However,
part of the tuna stock is harvested by using long-
line and part of the skipjack stock is harvested by
using pole and line.

Table 1 shows the numbers of operated vessels
(purse seiners) by countries during 1969 through
1999. Japanese purse seiners started to increase
the number of vessels since 1974 and maintained
around 35 vessels after 1982. This is because
Japanese distant-water purse seiners operate
under fishing licenses issued by the Japanese
government which restricts the number of purse
seiners, the size of fishing vessels, and the
operating area. The Japanese government could
not increase the number of purse seiners because
they have to balance between the fish landing from
the distant-water and from the Japanese coast.
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Table 1. Total number of purse seine vessels in the Western-central Pacific Ocean by country, 1969-

1999.
Year Japan United Korea Taiwan Philippines New Solomon Russia Federated Papua Vanuatu Australia Indonesia Spain Kiribati Mexico Total
State Zealand Islands Stateof  New
Micronesia Guinea
1969 4 - - - - - - - - - - - - - - - 4
1970 6 - - - - - - . - - - - - - - - 6
1971 6 - - - - - - - - - - - - - - - 6
1972 7 - - - - - - - - - - - - 7
1973 6 - - - - - - - - - - - - - - - 6
1974 10 - - - - - - - . - - - - = z - 10
1975 12 - - - i - - - . = - - - - 19
1976 15 3 - - - - - - < - % - 18
1977 14 1 - - - - - - - - - - - 15
1978 14 2 - - - - - - - - 5 - - - 16
1979 17 8 - - - - - - - - - - - 25
1980 16 14 2 - - 1 - - - - - - - - 33
1981 23 14 3 - - 1 - - - - - - - - - 41
1982 33 24 10 - 1 1 - - - - - - - - 69
1983 36 62 11 3 7 1 - - - - - - 120
1984 33 61 12 6 3 5 1 - - . - - - 1 122
1985 35 40 11 7 5 5 1 5 - - - - - 5 114
1986 38 36 13 10 5 4 1 8 - - - - 3 - - - 118
1987 34 35 20 13 5 3 2 5 - - - - 3 - - - 120
1988 39 31 23 19 9 4 4 5 - - - 3 3 - - - 140
1989 37 35 30 25 13 5 4 5 - - - 1 3 - - - 158
1990 35 43 39 32 13 5 4 5 - - 8 - - - 184
1991 35 43 36 39 15 5 3 4 6 - - 6 - - - - 192
1992 38 44 36 45 12 7 3 3 7 - - 2 - - - - 197
1993 36 42 34 43 12 5 3 8 7 - - 1 - - - - 191
1994 33 49 32 43 11 7 3 4 8 2 1 - - 1 - 194
1995 31 44 30 42 13 5 3 6 3 2 - 1 - 180
1996 32 40 28 42 12 6 3 4 4 2 - - - 1 - 174
1997 35 35 27 42 12 7 4 4 10 5 - - 1 - 182
1998 35 39 26 42 12 6 4 3 13 5 - - - 1 - 186
1999 35 36 26 42 (12) 6 4 4 13 9 - - 8 1 - 184

Note: Symbols ...’ = missing data; estimates in parentheses have been carried over from previous years.

Source: Timothy A. Lawson (1999) Tuna Fishery Yearbook 1999

There are also some other DWF countries
operating in the WCPO. The US entered in the
WCPO in 1976, and gradually increased the
numbers of vessels and reached a peak of 62
vessels in 1983. South Korea and Taiwan started
the purse seine fishery in the WCPO in 1980 and
1983, respectively. Their numbers of operated
vessels also increased and reached a peak of 39

vessels in 1990 and 45 vessels in 1992,
respectively. Other DWF countries, Russia and
New Zealand (which is the one of FFA members,
but the WCPO water area is far from the New
Zealand) entered in the WCPO in 1985 and in
1975 (although the data is missing until 1983),
respectively. Mexico once entered the purse seine
fishery in 1984, but left in 1986. Spain entered the
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purse seine fishery in 1999,

A number of coastal states also entered into the
WCPO for the purse seine fishery. Those
countries include the Philippines, Solomon Island,
Federal State of Micronesia, Papua New Guinea,
Vanuatu, Australia, Indonesia, and Kiribati, which
are mostly members of FFA. The numbers of
vessels for those coastal countries are much
smaller than the ones of DWF countries (number
of one figure).

With the emergence of many new countries, the
total number of vessels in the WCPO is obviously
growing. The total number of vessels started with
only 4 in 1969 and gradually increased to 69 in
1982. The next year, the number doubled (120
vessels). The number gradually increased and
reached a peak of 197 in 1992. Since then, the
number of vessels has remained fairly constant at
around 190. Although there is an international
organization such as FFA, the FFA is only for the
coastal countries in the South Pacific Ocean. The
FFA recently tried to control the fishery in WCPO
without DWF countries, but Japan and South
Korea, the DWF countries, opposed it and
asserted that international organization managing
the fishery in the WCPO should include, not only
coastal countries, but also DWF countries. Hence,
there is no international agreement for the
management of the number of vessels in the
WCPO. The skipjack and tuna fishery in the
WCPO is, in fact, a so-called “tragedy of
commons” situation.

3. PREDICTIONS FROM THE PRIVIOUS
GAME THEORETIC MODEL

In this section, I state two predictions that have
been derived in the previous game theoretic
model by Naito and Polasky (1998). The model

used in that paper is a two-period model of harvest
by an arbitrary number of harvesters from a
common property resource. The model is similar
to that of Negri (1990) in that within a period
harvesters act like Cournot competitors, simulta-
neously choosing harvest levels, and between
periods the resource stock evolves according to a
deterministic growth function. Unlike Negri
(1990), a different number of harvesters in
different periods is allowed. The model is solved
for a subgame perfect equilibrium. We derive
testable predictions about non-cooperative equilib-
rium in a common property resource such as the
skipjack and tuna fishery in the WCPO. For the
detail of the model, see Naito and Polasky (1998)

The first prediction is the following:

Proposition 1: An increase in the number of
harvesters in a common property fishery increases
reduces both the equilibrium harvest and profit
(resource rent) level for the individual harvester.

Entry affects fishing cost through both dynamic
stock and static crowding externalities. The
dynamic stock externality decreases user cost by
reducing stock size in the second period,
conversely, the static crowding externality

increases the harvesting cost in each period. In
total, the net harvesting costs increase, which

‘reduces the harvest levels of the individual

harvester. Entry and the corresponding externali-
ties, therefore, reduce the resource rent for all
harvesters by reducing profits in both periods.

In addition, the second prediction is shown as:

Proposition 2: If the number of harvesters changes
between the current and next period, an increase
in the number of harvesters in the current period
reduces both the equilibrium harvest and profit
(resource rent) level for the individual harvester.
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On the other hand, an increase in the number of
harvesters in the next period, which is the future
expectation of the number of harvesters, increases
all three equilibrium levels.

While the effects of the current entry on the
equilibrium levels are the same as the ones by the
original case in proposition 1, the effects of the
expected future entry are different from the
original results. The individual harvesters in-
crease both the equilibrium harvest and profit
level if they expect the future entry will increase,
given fixed current harvesters. There is no
dynamic stock externality since the current
number of harvesters does not change, but the
static crowding externality increases the harvest-
ing cost only in the second period, which
decreases user cost. As a result, the reduced user
cost, which implies the reservation of the stock is
less valuable, causes a higher equilibrium harvest
level. Further, the increase in the harvest level
results in a greater first-period profit without static
crowding externality in the first period.

4. THE EMPIRICAL MODEL

The econometric equations to be estimated are
based on two equilibrium equations in the
previous section: the individual equilibrium
harvest (%) and the first-period equilibrium profit
for each harvester (z). These two equilibrium
levels (dependent variables) are identified as a
function of five independent variables: the number
of harvesters (fishing vessels) (#); the price of the
skipjack harvested (P); the cost parameter (a);
the discount rate (4 ); and the fish stock (S).

For empirical analysis, the cost parameter (a) is
provided by average (total) cost (i.e., unit cost of
harvest), which is the total cost divided by the
total harvest (hereafter, the cost parameter (a) is

called average cost). The average total cost
includes average fixed cost, for which the
depreciation of vessel, building, and equipment is
used. Note that catch per unit effort (CPUE) is
used as a proxy of skipjack and tuna stock level
(S) in the WCPO, because there are no reliable
data for the skipjack and tuna stock in the WCPO.
This is based on the assumption (i.e., the catch-
per-unit-effort hypothesis or the Schaefer hypothe-
sis) that CPUE is proportional to the current
stock size (Clark, 1990).!

There might be, however, two problems with
these explanatory variables. First, it is merely an
hypothesis that the CPUE is a linear function of
the fish stock. If it is not a linear but rather a
nonlinear function, then the CPUE hypothesis
results in a specification error due to omitting a
relevant explanatory variables (e.g., the omission
of the square term of the fish stock). Hence, the
OLS estimator of the coefficients will be biased
and inconsistent, and the OLS estimator of the
variance of the coefficients will contain an upward
bias. Second, inclusion of both the average cost
and the CPUE causes a multicollinearity problem
because the CPUE is likely to be highly correlated
with the unit variable cost. One of the remedies
for this problem is to drop either one of
explanatory variables from the model.

In general form, the above two equilibrium levels
at time t can be written as a function of #, P, a, 6 ,
and S:
h;= h (?‘Ig, Pr, Ay, 5:, S:) and (la)
M= T (”r ’ B, sy, 6r. Sr). (lb)
If proposition 1 in Section 3 is correct, then:

!'The Schaefer hypothesis is expressed as H=¢gES, where H, g,
E, and S denotes the catch rate, the catchability coefficient,
fishing effort, and the fish stock, respectively (Schaefer, 1954).
Hence, the CPUE is shown as:

% =¢S5,

which is a linear function of the fish stock level.
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i) 2. ()<0 and

i) m()<0,
where subscripts indicate partial derivatives with
respect to n. On the other hand, if proposition 2 in
Section 3 is true, then:

iii) A, (-) <0, hay(+)>0and

V) T () <0, 7y (-)>0;
where subscripts indicate partial derivatives with
respect to »#, and #, (i.e.,, # is divided into two
terms: #, and n,).

By using computer simulation, the relationship
between two equilibrium levels (% and #,) and the
number of harvesters () for a given level of other
right-hand-side explanatory variables can be
shown as a nonlinear shape®. These relationships
can be approximated by using an exponential
function, so that the following exponential
function is used as an approximation for the

general model:
h: = A2 . Ut and (23)
="ty (2b)

where #’s are disturbance terms at time £, which is
added because of random errors in optimization,
and A=e”’P,%q,*6,"* S,’° and A . =e%P,%2q,%5,% S,%.
It is assumed thaterrors (#’s) enter multiplicatively
because some common unmeasurable or omitted
variables will create proportionately large errors
in large harvest or profit years. Taking natural
logs of both sides of equations (2a) and (2b) gives
a log-linear specification:
In k¢ = po+ y: Inn+ p, InPo+ ps Ina .+

Yelnodi+ ys InSi+ew and (3a)
In 7 = 6o+ 6; Inn+ 0, InPi+ 5 In Yt
6sIn 6+ 65 InS;+ Enty (3b)

where ¢ =Inw, and £, y , and 8 are coefficients
to be estimated. The log-linear equation in (3b),
however, cannot be used for estimation in this
paper because the data on individual harvester’s

2 This nonlinear shape is created by the cost function in the
theoretical model.

profit include some negative values. Therefore,
instead of using loglinear form, a semilog
specification is used for the first-period profit
equation in (3b):

T =60+ 0 Innet+ 62 InPi+ s In a +

0:In 6i+ Os InSi+ £, 30)
where the original exponential equation for the
semilog specification is: ¢*'= A, #,°% u,,.

For the test of proposition 2, another term for the
expected number of future harvesters, ¢, is added
in the model: yelnn¢ (3a) and dnn (3¢c). For this
term, it is assumed that the harvesters’
expectation in the next period is a trend of the
number of harvesters between the previous and
current period. In this paper, the number of
harvesters in the next period is used for the
expected number of future harvesters (n°).

The disturbances at a given time in two equations
are likely to reflect some common unmeasurable
or omitted factors; hence, they could be correlated
(i.e., contemporaneous correlation). When this is
the case, it may be more efficient to estimate both
equations (3a and 3c) jointly rather than to
estimate by using equation-by-equation ordinary
least squares (OLS). In these two equations,
however, the right-hand-side explanatory variables
in these two equations are identical so that the
parameter estimates by SUR estimation are
identical with that by equation-by equation OLS
estimation (there is no efficiency gain). In this
paper, therefore, equation-by-equation OLS is
used for the estimation.

In this econometrics model, there might be a
simultaneity problem. The expected number of
future harvesters (#°) might be endogenous. The
number of future harvesters may depend on the
current profit level. If a simultaneity problem
exists, the OLS estimator is biased and .
inconsistent, so that two stage least squares
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(2SLS) or three stage least squares (3SLS)
estimation should be used, if any, with instrumen-
tal variables.

The theoretical analysis in the previous section
tells us a priori the signs of the parameters: y, <
0, 72>0, y3<0, y4>0, y5s>0,and ys> 0 for
the individual harvest equation (%) and #,<0, 8.
>0, 83<0, 84<0, 85>0,and 5> 0 for the first-
period profit equation (7). For the purpose of this
paper, the main parameters of interest are y,, e
01, and G

5. DATA

The empirical analysis uses data from the
Japanese pole and line fishery, which harvested
skipjack stock in the WCPO from 1972 to 1998.
These data are used as a proxy of purse seine
fishery for the skipjack and tuna in the WCPO
because the data for the Japanese purse seine
fishery are not available. The Japanese govern-
ment publishes annual economic data for many
kinds of fisheries in the Investigation Report of
Fishery Economics by the Ministry of Agriculture,
Forestry and Fishery (Japan).® These data are not
for individual vessel levels but an average of
randomly selected vessels (i.e., group mean data‘)
The observation number is 27 (time series). In
each year, the numbers of randomly selected
samples (harvesters) are different. The data are
collected by questionnaires and direct interviews
from randomly selected harvesters. The data
include average vessel weight, number of working
days and workers, total revenue from the fishery,

3The English titles for the Japanese publications in this section
are translated from Japanese by the author.

4 There are two effects when the group mean date is used.
First, the parameter estimates are less efficient because of the
loss of information. Second, the fit of the regression sometime
improves greatly. See Green (1990), pp.289-293.

variable costs (including labor, fuel, material,
repair cost, fees, and other cost), fixed capital
cost, capital depreciation and wages (for one
person a day).

For the data on dependent variables, the
individual harvest of skipjack (%), which is not
available, is calculated by dividing the total
revenue by the price of the skipjack. The data for
the total revenue come from the Investigation
Report of Fishery Economics by the Ministry of
Agriculture, Forestry and Fishery (Japan). The
sizes of the pole and line vessels are all between
200 to 500 tons with an average of 402 tons
between 1972 and 1998. As a proxy of two-period
value (V), the individual harvester’s profit () is
calculated by subtracting total cost (variable cost
plus capital depreciation) from total revenue,
which comes from the Investigation Report of
Fishery Economics by the Ministry of Agriculture,
Forestry and Fishery (Japan).

For the data on explanatory variables, the number
of harvesters (#) in the WCPO is obtained from
the Tuna Fishery Yearbook 1999 (see Table 1).
The expected number of future harvesters (#°) is
using the number of harvesters () in the next
year: In addition, the data for the price of the
harvested skipjack (P) is obtained from the
Annual Statistical Report of Fishery Product
Market by the Ministry of Agriculture, Forestry
and Fishery (Japan). The discount rate (&) used
is the 10 year government bond vyield to
subscribers, which is obtained from the Economic
Statistics Annual by the Research and Statistics
Department, Bank of Japan. The other explana-
tory variables, cost parameter (a) and fish stock
(S), are substituted by using (total) average cost
and catch per unit effort, respectively. The former
is derived by dividing total cost (variable cost plus
capital depreciation) by the individual harvest
level (yen / tons) and the latter is calculated by
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dividing the total skipjack catches by vessel-days,
which is measured by the number of the vessels
multiplied by the number of working days (tons /
vessels-days).

6. EMPIRICAL RESULTS

Table 2 presents the estimation results of the
regression equations based on the individual
equilibrium harvest (#) in (3a). The equilibrium
equation is estimated by equation-by-equation
ordinary least squares (OLS). There are two
specifications: one is for proposition 1 and the
other is for proposition 2, which is added an
expected harvest term. The fish stock term (S) is
dropped from the equations to be estimated
because CPUE has extremely small correlation
with other variables, which indicates the

assumption (CPUE is proportional to the current
stock size) is not the case in this study. Estimates

of the standard errors are shown in parentheses
below the estimates of the coefficients. For f-test
of each parameter estimate, a one-tailed test is
used because the theoretical model in Section 3
provides all signs of the parameter estimates. One,
Two, and three stars indicate that parameter
estimates are statistically significant at the 10%,
5%, and 1% confidence level, respectively.

In the first specification for proposition 1, the
estimated coefficients for the number of harvest-
ers (n) and the discount rate (J) have the
unexpected signs. The other variables, the price of
skipjack (P) and the average cost (a), have the
expected signs, that are statistically significant at
the 1% confidence level. The estimated price
elasticity of supply is 0.7465 (i.e., inelastic), which
is statistically significant at the 1% confidence
level. The adjusted R? is high of 0.9564 and the
Durbin-Watson (DW) statistics is 1.7411. For the
serial correlation, the First-order autoregressive

Table 2. Parameter estimates on the individual harvest (k) equation (log-linear form)

e gy memp
Constant 1(26%7801*7;* 1(31.?039?1*6;*
Number of harvesters (1) _ %J?gé,g ?ooi‘lgg?;r
Expected harvesters (#°) (()0111:?783)T
Price of skipjack (P) 0&5,‘%‘4‘; %G;ég;;
Average cost (a) 1({')7?213%;;* l(ggig;;*
Discount rate (J) -{201 {1)3%6)1 -?0018(‘}5%;
Fish Stock () ' ;
Adjusted R 0.9564 0.9556
DW 1.7411 1.7138

Standard errors are in parentheses.

** Statistically significant at 5 % significance level (one-tailed test).
*** Statistically significant at 1 % significance level (one-tailed test).

T Unexpected sign.



Table 3. Parameter estimates on the first-period profit (7 ) equation (semilog form)

Variables Specification for Specification for
proposition 1 proposition 2
-23.409 -10.213
Constant (25.730) (28.509)
Number of harvesters () %fggg ;; %85 53.?555;
Expected harvesters (#?) (193 461%!4;
. _r ok e e e
Price of skipjack (P) 2?1255.59%1) 3%211’;?3561)
-287.36*** -309.85%**
Average cost (a) (19.008) (23.720)
Discount rate (d) égg;g) éiéig)
Fish Stock (S) ) i
Adjusted R* 0.9032 0.9014
DW 1.9094 1.9158

Standard errors are in parentheses.

* Statistically significant at 10 % significance level (one-tailed test).
** Statistically significant at 5 % significance level (one-tailed test).
*** Statistically significant at 1 % significance level (one-tailed test).

model, AR(1), is used.

In the second specification for proposition 2, the
estimated coefficients for the number of harvest-
ers (n), the expected number of harvesters (%.),
and the discount rate (4) have the unexpected
signs. The other variables, the price of skipjack
(P) and the average cost (a), have the expected
signs, that are statistically significant at the 5% and
1% confidence level, respectively. The estimated
price elasticity of supply is 0.6417 (i.e., inelastic),
which is stafistically significant at the 1%
confidence level. The adjusted R? is high of 0.9556
and the Durbin-Watson (DW) statistics is 1.7138
(AR(1) model is used).

Table 3 shows the estimation results on the first-
period profit () in (3c) by equation-by-equation
OLS. The estimated coefficients of the all
variables perfectly have the expected signs in

both specifications. In the first specification for
proposition 1, the estimated coefficients for the
number of harvesters (n) are statistically

significant at the 5% confidence level. The other
variables, the price of skipjack (P) and the average
cost (a ), are both statistically significant at the 1%
confidence level. In the second specification for
proposition 2, on the other hand, the estimated
coefficients for the number of harvesters (#) and
the expected number of harvesters (n9) are
statistically significant at the 5% and 10%

confidence level, respectively. The price of
skipjack (P) and the average cost (a) are also
statistically significant at the 1% confidence level.
The discount rate () have the expected signs in
both equations, but they are not statistically
significant. The adjusted R’s in both specifications
are 0.9032 and 0.9014, respectively and the Durbin-
Watson (DW) statistics are 1.9094 and 1.9158,
respectively (AR(1) model is used).
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To summarize, the econometric model based on
two equilibrium equations is estimated by
equation-by-equation OLS estimation. The estima-
tion is also used for the alternative specification
for proposition 1 and proposition 2 that is adding
the expected harvester’s term (#°). The parameter
estimates on current number of harvesters (%)
and expected harvesters (#) have unexpected
signs in the individual equation. This is because
the data of individual harvest of skipjack is not
available. Note that they are generated by dividing
the total revenue by the price of the skipjack.
Hence, the result may not be reliable very much.
In the first-period profit equation, on the other
hand, the parameter estimates on current number
of harvesters (#) and expected number of
harvesters (n9) have expected signs and are
statistically significant. All other parameter

estimates have also expected signs and statisti-
cally significant ,except that the parameter
estimates on discount rate is not significant. These
results of the perfect expected signs for the
equilibrium profit equation support the predic-
tions in propositions 1 and 2, although the results
for the individual harvest equation do not support
the propositions.

7. CONCLUSION

This paper utilizes the dynamic Cournot oligopoly
model of Negri (1990) and analyzes the effect of
the current and future number of harvesters on
individual equilibrium harvest level and equilib-
rium resource rents. The model allows us to test
two hypotheses. One is that an increase in the
number of harvesters in a common property
resource fishery reduces both the equilibrium
harvest level and the resource rent of each
harvester. The other is that an increase in the
future expectation of the number of harvesters
increases both two equilibrium levels.

The hypotheses are tested by using data from the
Japanese skipjack pole and line fishery, which
harvested the skipjack stock from the Western-
central Pacific Ocean between 1972 and 1998. The
empirical results show that the parameter
estimates for the current and future number of
harvesters are of the predicted sign in equilibrium
resource rent equation, and they are all
statistically significant. That is, the empirical
results provide some evidence that the Japanese
skipjack harvesters operated the common
property resource fishery by responding to the
current and future number of harvesters in the
WCPO.

While the above empirical results are consistent
with the dynamic Cournot game theory, some
caution should be used in interpreting the
empirical results. The estimations in this study are
based on many proxy data, so the results may not
be very reliable. Also, the data used in this study
are average sample data from the Japanese
skipjack pole and line fishery only, which is not
the purse seine fishery in the WCPO. Moreover,
direct measurement of skipjack stock in the
WCPO is not available. To obtain more reliable
results, it is essential to collect more data. This
analysis is left for future research.
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Institutional Changes to Fisheries Management Systems
Caused by the TAC in Japan
— Case study of snow crab fishery in the western Japan Sea —
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[Abstract] The purpose of this study is to estimate the institutional change to the fisheries management system
caused by the TAC system in Japan, referring to the case study of snow crab (Chionoecetes opilio) in the western Japan
Sea. Snow crab fisheries management in Japan has been carried out based on Japanese original management
institution for thirty years. It is characterized by voluntary management by fishermen and input-control such as vessel
number limit and fishing gear regulation. This voluntary management system has an ante-monitoring and interim-
monitoring function. The TAC system, which has been adapted for snow crab fisheries since 1997, adds a post-
monitoring function. Consequently, the snow crab fisheries management system constitutes three stages of
monitoring. Moreover, this institutional mechanism provides incentives of compliance with regulations to the related

fishermen.
[Key words] Fisheries management, TAC, monitoring, self-regulation

[EH] —oWEoHNIZ, BABAEBIZBVWTITLPILTWAE AT/ FofEEMZHH & LT, TAC HIBEDMHA

o TELEESHEHEOTLEPONIITHIEThHD, HAlMD X7 4 =i, 1970FEH D 1
ROV -2 2z 725, ThUBER L7z BEORSEZ EoH»T L LT, 1970260 B EEE, 1993FE0 5
DRFEBRBEICLIAPEAL VI L2, BAMEOBETHIETHLHERMEPLL L-EENTHbA
T&ho THOORBEIE. BESICIZEHERM & BMEHRMNPCEARTO X 5 2 AORMICL o THEIT O
Bo COEHFEREMEREN (B) CXAHME=F) V7 LRETARCI2PHEE=I) Y FOREBEALT
W3 19974EICHARICHA X h7: TAC HIBEIE, BfF (E) dEEibh., BRENZEMERZ2EHT2HORKNTS
D, ChETOHAZHMEEUEIEREo TS, Shid, METHICEN (B) CLaHEE=5) ¥ 7 OREE
ERAMTA2L0THA, X744 FlESHETIE, HEISOETHEM, EREHUEEICIIERBLIUTACE
BO=o0HIENELRY, SBEOE= ) Y V#ErEollvwiol. BERBMEZRLE LAEFHEE TACIZLS
R ORI, ERNEE LA E o THREZCHRIIMTFTOA Y v T4 TRERLLRD LY TES,

1. INTRODUCTION fisheries management has been carried out based

on Japanese particular self-regulation system for
Snow crab is one of the most representative the last thirty years. It is characterized by
shellfish of Japan and has a high economic value. voluntary self-regulation by fishermen and input-
It is mainly distributed in the western Japan Sea control such as vessel number limit and fishing
and caught by offshore trawl fishery. Snow crab gear regulation based on the legislative regulation
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by the government in other words a type of co-
management. Especially in this decade, the
measure of “resource management oriented
fisheries” has been intensively promoted. More-
over, the TAC system, which was initially
managed by the government and output control,
was introduced to Japan in 1997 and has been
adapted to snow crab fisheries.

The Fisheries management system is composed
of the complementary combination of various
regulations such as statutory regulations, self-
regulations and community rules (JENTOFT,
1989). The existing snow crab fisheries manage-
ment seems to be constituted of three types of
management system. Each management system
has different characteristics as far as management
function is concerned. Elements of each system
are conbined and make a complementary
structure for fisheries management. The author
highlights the three stages of monitoring function
established by three management systems.

This study has the following three objectives.
Firstly, it is to clarify the institutional characteris-
tics of the three types of fisheries management
systems respectively. Secondly, it is to evaluate the
current monitoring structure which is in place.
Lastly, it aims to clarify the contributing factors to
incentives for compliance with regulations.

2. OUTLINE OF SNOW CRAB FISHERIES

The catch amount of snow crab has fluctuated
considerably. Fig.1 shows changes to snow crab
catch amount in Japan. The total snow crab catch
amount was over 20,000 tons in the 1970s and
peaked in 1978. However, after the peak, it
dramatically plummeted to a third of that level in
1984 and plunged to the lowest level in 1996. Since
then, it has tended to increase slowly.

East Japan

Hokkaldo
Western Japan

Catch amount .

76 78 81 B3 85 87 90 9% 94 56 98 2000
Year

Fig. 1 Changed to snow crab catch amount
Source: The Annual Statistics of Fishery and
Aquaculture

Table 1. Snow crab catch amount by prefectures

Catch amount(ton) | Catch value(million yen)
Prefecture = 7

average | compsition | average |composition
Hokkaido 887 19.8% 694 7.5%
Miyagi ' 12 0.3% 13 0.1%
Akita 28 0.6% 43 0.5%
Yamagata 27 0.6% 45 0.5%
Fukushima 205 4.6% 233 2.5%
Niigata 246 5.5% 238 2.6%
Toyama 46 1.0% 124 1.3%
Ishikawa 698 15.6% 1,440 15.6%
Fukui 468 10.5% 1,485 16.1%
Kyoto 151 3.4% 375 4.1%
Hyogo 810 18.1% 2,816 30.6%
Torroti 773 17.3% 1,464 15.9%
Shimane 121 2.7% 244 2.6%
Total 4473 100.0% 9,212 100.0%

Source: The Annual Statistics of Fishery and Aquaculture in
1996 to 2000

Table 2. Snow crab catch amount in relation to

fishing gear
fishing gear average (ton) composition
Offshore Trawl net 3,004 63.9%
Small trawl net 957 20.3%
Other trawl net 17 0.4%
Boat seine 2 0.0%
Gill net 353 7.5%
Others 373 7.9%
Total 4,705 100.0%

Source : The Annual Statistics of Fishery and Aquaculture in
2000
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Table 1 shows the average catch volume and value
of the last 5 years (1996 to 2000) according to
districts. With regard to catch volume, the
districts where the largest amount of snow crab is
produced are Hokkaido, Hyogo, Tottori and
Ishikawa. In terms of catch value, the districts
where the greatest value of snow crab is produced
are Hyogo, Fukui, Tottori and Ishikawa. With the
exception of Hokkaido, all of these major
prefectures are situated in the coast of the
western Japan Sea.

Table 2 indicates the average catch amount in
relation to fishing gear. Offshore trawl fishery is
predominant and small trawl fishery is the next
most common. 84 % of the total catch amount is
produced by trawl fishery. They are minister-
licensed fishery. Consequently, the issues relating
to trawl fisheries management are central to snow
crab resource management.

3. RESOURCE MANAGEMENT ISSUES
3.1 Over-fishing

The first issue is overfishing. As mentioned
above, in line with declining snow crab stocks, the
catch amount decreased after the 1970s and since
then it has remained at much lower levels.
Although the catch amounts tend to increase
gradually from 1996, the snow crab resource has
plunged to such a low level that the resource
cannot recover easily. To restore the resource
level, it's necessary to control the catch amount
and fishing effort properly.

3.2 Irrational fishing
The second issue is discarding. As trawl fishery

has the lowest net selectivity, smaller snow crabs
than the allowable size are a common by-catch.

Furthermore, through trawling, snow crabs are
caught out of season. The size limit is 9 c¢cm in
shell width and the snow crab fishing season is
from November 6" to March 20", These statutory
regulations are applied by the central government.

To comply with these regulations, fishermen have
to discard any snow crabs trawled as by-catch.
According to research report, the number of
discarded bodies is estimated at around 800 per
net in the spring fishing season; around 350 in the
autumn season and from 140 to 840 under-sized
bodies are discarded in the regular snow crab
fishing season (YAMASAKI, 1997, 2000).

The issues of overfishing and discarding are
linked. To control the catch amount properly
and for the resource level to recover, the
number of discarded crabs needs to be reduced
(YAMASAKI, 2002).

4. OUTLINE OF FISHERIES MANAGEMENT
INSTITUTIONS

To resolve the above issues, two fisheries
management systems voluntarily carried out by
the relevant fishery groups have been introduced
in the western Japan Sea. In addition to these, a
TAC system was established in 1997. These
systems are briefly reviewed as following.

4.1 Completely voluntary management
system

The first management system is a completely
voluntary one. In the 1970s, to reduce over-fishing
and maintain market prices, the organizations of
the trawl fishermen in 6 prefectures (Ishikawa,
Fukui, Kyoto, Hyogo, Tottori and Shimane) and
their union were established as a management
body in the western Japan Sea. '
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At that time, although there had been some
statutory regulations in place, these regulations
were insufficient to control the snow crab fishery
and snow crab resource. So the union set up some
self-regulations in order to make it sufficient in
addition to the statutes provided by the central
government. This selfregulations mainly consist
of the following limits and sanctions against illegal
operations. The union members made agreements
regarding catch limits of individual fishing
vessels, seasonal limits and size limits. Besides
those, detail agreements have been made between
individual fishing organizations concerning the
designated fishing grounds in neighboring
prefectures.

4.2 Combination management system
(resource management oriented fishery)

The second system is a combination management
approach. In the 1980s, the so-called “resource
management oriented fishery” concept was
applied to Japanese coastal fisheries. 1983 saw the
beginning of government initiatives being applied
to fisheries management throughout Japan.
Central and prefecture government projects were
promoted to target particular species and fisheries
in individual prefectures. From this time on, in
each prefecture, fisheries management commit-
tees, which consists of the relevant fishermen’s
groups, have been established as management
bodies and the prefecture governments have
become a promoter and adviser for the various
projects. This was the first time scientific evidence
was applied to coastal fisheries management in
Japan on such a large scale.

As for snow crab fishery, the “resource
management oriented fishery” concept was
introduced to this fishery in 1993. In the 6
prefectures of the western Japan Sea, snow crab
fisheries management committee, which com-

posed of trawl fishermen’s groups as a main
member and the prefecture government as an
adviser, has been established. Each committee
has made a selfregulation plan for appropriate
snow crab fisheries management, responding to
the fishery conditions of each prefecture. The
prefecture. governments have encouraged such
activities through providing some subsidies and
giving technical and scientific advice.

The main self-regulation forms of this system are
setting spatial closures and releasing under-sized
crabs. For an example, in Kyoto prefecture, a
sesonal closure round 50 km wide by 30 km long
and 6 permanent closures have been set. In the
middle of the permanent closures, artificial reefs
have been constructed to prevent trawling. In
accordance with selfregulation strategies, all
under-sized crabs must be released immediately
after capture. These forms of self-regulation were
introduced to compliment the former regulations,
that is, size limits, seasonal limits and catch limits.

4.3 TAC system

In 1997, a TAC system was introduced to Japan
and applied to snow crab as one of 7 species. In
the western Japan Sea, as almost all snow crab
fisheries are minister-licensed fisheries, the TAC

‘system is under the jurisdiction of the central

government. Snow crab TAC is allocated by the
central government to the fishermen’s organiza-
tion, which is the union mentioned at completely
voluntary management system. The union and its
members have become the management body of
the TAC system in accordance with central
government policies. The central government
initially allocates the TAC and checks the result of
the TAC management, Although a small propor-
tion of the TAC is allocated to prefecture
governments for the governor-licensed fisheries,
it is skipped here for the sake of simplicity.
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To comply with the allocated TAC requirement,
the union has made an agreement between the
members about the management of the TAC and
the self-regulation of the fishery. The snow crab
TAC allocated to the union by the central
government is divided between the members
based on the agreement. The organization
presumes the divided TAC as a ceiling on the total
catch of each prefecture group. The catch
amounts of each fisherman are attributed to their
prefecture organization via the fishermen’s

- cooperative association. The union tallies the total
catch amount of the 6 prefectures and lastly
reports the total catch amount to the central
government. If the total catch amount reaches the
allocated TAC, the central government instructs
the union to stop the fishery. The central
government decides the next year’s TAC referring
to the actual catch amount and an evaluation of
the stock level.

Selfregulation TAC agreement consists of
voluntary management rules of previous two
management systems like seasonal limits, size
limits and spatial closures. That is, the previous
two voluntary systems are combined centring
TAC in the total management system.

5. EVALUATION OF SNOW CRAB FISHERIES
MANAGEMENT SYSTEMS

As mentioned above, snow crab fisheries
management as a whole is connected with three
different management systems. In this chapter,
after evaluating each system respectively, the total
system will be evaluated.

5.1 Completely voluntary management
system

The initial voluntary management system has two

main advantages: encouraging cooperation within
the industry and stimulating selfregulation. A
union agreement was made which provided a
basic framework. In accordance with this, a
common standard of regulation was applied to all
union members. Furthermore, under the agree-
ment, some contracts were made between
individual fishermen’s organizations. The union as
a management body not only made selfimposed
regulations in line with government legislation,
but also enforced the regulations upon the
member fishermen through the mutual oversee-
ing and original penalty code. Unfortunately, these
management provisions were not sufficient to halt
the decline of the snow crab population in the
western Japan Sea.

Despite the limited success of this system, it is
thought that insider-control by fishermen’s groups
has an important role to play in interim-
monitoring of both fisheries and management
practices (OSTROM, 1990). In summary, this
system has two positive points: strengthening the
coalition between the 6 fishermen’s organizations
and establishing interim-monitoring procedures.

5.2 Combined management system
(resource management oriented fishery)

The second system has two advantages: expand-
ing the scope of management initiatives and
allowing the prefecture government to participate
in snow crab management. This approach is
characterized by individual management activities
in each prefecture particularly regarding spatial
closures. The use of extensive spatial closures is
the most effective way to reduce the discarding of
small snow crabs (YAMASAKI, 2002). It is
because of selfregulation responding to the
conditions of each prefecture that spatial closures
could be so widely established in the fishing
grounds and that all fishermen respect these
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boundaries.

Another benefit of this system is that with the
participation of the prefecture government, it
becomes easier for the fishermen’s organizations
to make a rational management plan based on
scientific evidence. That is, the prefecture
government facilitates the implementation of a
rational management plan by providing the
fishermen’s organization with scientific data and
checking the plan. Furthermore, the government
makes it easier for the organization to hold
meetings to make a plan through subsidies. These
roles of the prefecture government is thought of
as an ante-monitoring one.

5.3 TAC system

The third model is the TAC system, which allows
for the allocation of fixed TAC quotas to the
fishermen’s organizations and for the checking of
management results by the central government.
Allocated TAC is voluntarily managed by each
individual prefecture organization in accordance
with the selfregulation rules of voluntary
management system and combination manage-
ment system. The output of TAC management is
lastly checked by the central government,

In other words, the TAC system links the two
previous management systems and makes the
overall management more effective. The final
check means that the central government can
confirm the result of several regulations as a
whole through monitoring the total catch amount
and the condition of the stock. If a management
approach is not effective, the central government
can amend the allocation of TAC. This amounts to
a post-monitoring of the management system.

5.4 Overall evaluation of snow crab
monitoring systems

As explained previously, the current snow crab
fisheries management system is a combination of
three management models. Each system provides
different avenues for monitoring and through the
combination of the three systems the following
three monitoring stages are achieved.

The first stage is ante-monitoring. A management
plan is made by the fishermen’s organizations of
each prefecture in accordance with the current
union agreement. During the initial negotiation

. process, advice and scientific data are provided by

the governments and the plan is checked by it.
The self regulations are formed based on
government statutes and scientific data provided
by the government. It seems to be ante-
monitoring by the prefecture governments.

The second stage is interim-monitoring. Observa-
tion of management practices is mutually carried
out by the fishermen’s organization members,
because the management plan is mainly com-
posed of selfregulation measures. This mutual
observation is more effective in the enforcement
of wide spatial closures and ensuring the release
of small crabs than overseeing by coast guards. In
addition to this observation system, TAC
requirements make it possible for the fishermen’s
groups and the prefecture governments to collect
catch data in the middle of the fishing season
through the reporting of the catch amount which
is an obligation enforced by the TAC law. This is
one element of interim-monitoring.

The last stage is post-monitoring. The results
achieved by the regulation practices are assessed
by examining the catch data collected through the
TAC system and evaluating. The central govern-
ment can also monitor the effectiveness of the
management plan and practices through the
evaluation of the resource condition to decide the
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next year’s TAC. If a management approach is not
effective, the central government can order the
management body to amend its plan or change
the allocation of TAC.

The implementation of these monitoring stages to
snow crab fisheries in the western Japan Sea, has
been achieved as a natural consequence of the
combining of the three management systems over
the last 30 years of the industry’s development.

6. INCENTIVES TO ENCOURAGE
COMPLIANCE

To achieve management goals effectively, incen-
tives for fishermen are required to encourage
compliance with current regulations. Statutory
regulation alone is not enough -to ensure
compliance, because the discard amount would
not be reduced because of “social dilemmas”,
especially regarding the existence of the “free-
rider”. The main incentives are supposed to be
successful management outcomes and both
increased and sustainable catch amounts (NIEL-
SEN, 2003). In order to gain these incentives,
there seem to be two institutional factors: mutual
overseeing and the guaranteed TAC. In addition to
these, the nature of the snow crab population is
also a contributing factor.

The first factor is mutual overseeing by the
members of the fishermen's organization. As
previously mentioned, mutual overseeing is more
effective than statutory overseeing by the
government. The fishermen’s organizations of
each prefecture have considerable power to
enforce compliance with the management plan
based on community rule and the contract which
exists between members. Two types of voluntary
regulation ensure that this enforcement power
becomes more effective. Such enforcement power

makes almost all fishermen comply with the rules
and reduces “free-rider”,

The second factor is the guaranteed TAC. As
mentioned above, the TAC is allocated to the
union and divided between each fishermen’s
organization. Each organization carries out the
management referring to the provided TAC. Such
guaranteed TAC by the government almost
amounts to “property rights” for the organization.
In practice, these fishing rights do not mature to
“property rights” institutionally, but become
guaranteed “profit a prende” (KAUFMANN et al,
1999).

The final contributing factor is the inherent nature
of the snow crab population. Although the species
inhabits an extensive area offshore from western
Japan, its migration is limited. Moreover, as a
general rule, trawl fishermen tend to use the
fishing grounds offshore from their prefecture.
Therefore, the outcomes of the management tend
to directly benefit the fishermen who participate
in the management. The prefecture government
provides scientific evidence to illustrate this
benefit to the fishermen. '

7. CONCLUSION AND SUGGESTION

It has been Cclarified that the snow crab
management system in the western Japan Sea has
three monitoring stages: ante, interim and post-
monitoring. The fisheries management body is
made up of the trawl fishermen’s organizations of
each prefecture and their union. In each stage, the
central and prefecture governments participate in
the management process with the role of monitor.
The prefecture government plays a role of ante-
monitoring and the central government carries
out a role of post-monitoring. With regard to
interim-monitoring, the fishermen’s organization
provides insider-control. In order to sustain
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‘successful management outcomes, all of these
three monitoring stages are essential in any
fisheries management system. In the case of snow
crab fishery, they have been gradually formed
through the combination of the three different
management systems over the last 30 years.

In addition to an effective monitoring process,
incentives are required to encourage compliance
with regulations. The main incentives are
successful management outcomes and both
increased and sustainable catch amounts. There
are both institutional and bionomic factors
affecting the fishermen’s ability to benefit from
these incentives. The institutional factors are
internalized within the management system.

As the final element of this study, two possible
improvements to snow crab fisheries management
are suggested. The first is with regard to post-
monitoring. If a management system consisting of
mainly selfregulation is effective and fish stock
maintains a high level, the need for post-
monitoring may decrease. However, if such a
management system is not successful and stock
levels decline to a critical extent, post-monitoring
should be strengthened and compulsory regula-
tion by the government should be applied. Most
importantly, post-monitoring mechanisms must be
flexible to allow for every possible contingency.

My second proposal would be to introduce a
regional ITQ system. Although the TAC is
allocated to the union, the management body is
actually the fishermen’s organization of each
prefecture. For the benefit of providing incentives,
the TAC should be allocated directly to the
prefecture organizations. Moreover, the transfer-
ability of TAC between the prefecture organiza-
tions in the western Japan Sea should be
introduced. Through doing this, some inefficien-
cies, which result in inequities of the allocated

TAC between prefectures, would be reduced. In
short, the introduction of a regional ITQ system
would be of great benefit to the region.
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[Abstract] Pluralistic fishery recourses management that starts from 2003 includes not only catch controls but also
market controls, because market control is one of the most important things for fisheries to establish economic
management. This means that we have to analyze market, price, management, by economic methods. One most
important method is econometrics that tells us quantitative value of market and management, This paper introduces
econometrics to fishery management and fish markets. For example, demand function, price function, simultaneous

equation model, VECM, and qualitative data analysis.
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[Abstract] “Penaeus” species prawn aquaculture has grown to the worldwide industry by the biggest production
and the international trade in fishery industry. The primary factor of the development can be based on the organic
fusion of sophisticated technology with the biological science and merchandizing technology with the social science.
However, the growing process has not been stabilized and still include a lot of problems. The recent tendency can be
recognized at a turning point. We can clarify the point at issue and analyze them in the integration of both the primary
industry and the tertiary industry. And also the organic fusion of the actual field works by the biological survey and
the economic investigation of the product is essential factor for the development of this industry. The consideration of
developing factors in this industry is the subject of this thesis. This point of view is focused on the subsistence
aquaculture farming representing the primary industry in the developing countries of tropical zone. But
simultaneously it is self-evident that the market analysis such as marketing, sales strategy in the distributing sector
from an economic point of view should be most important too. The integrated survey through the primary to tertiary
industries is key of success. And this analysis leads to the North-South issue with ODA from the developed countries.
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3. TEWEER

3.1 T UYEMEXNHRHE
HRTEBEENTWAIEDEETIE, EBY
W% & 5 & P monodon, P vannamei, P
chinensis (Fleshy prawn) “?’, P. merguiensis
(Banana prawn), P. japonicus (Kuruma prawn),
P. schmitti (Southern white shrimp), P. stylirostris
(Blue shrimp), P penicillatus (Redtail shrimp),
P. semisulcatus (Green tiger prawn), P. subtilis
(Southern brown shrimp), P paulensis (Sao
Paulo shrimp), P, indicus (Indian white prawn)

FEMEHSR 5N 5, P chinensis, P. japonicus il
RIRFICERKEZ S o TWVAEY, EENEER
& ENBFR28MENDTE & AT BAF - BRI IC 4
BT57 V<R (Penaeus) TH b, DL
FHE L Tix, HPEEKAP monodon, HEERAS
P. vannamei TH 5, (F1) BICZHZ L ZEG
EER»LLHEONTHE, (Fl-a-F1-
b) #d» % 7 V< ERD %D T P. monodon
& P.vanamei 233587 & L CRIRE - h i,
ZOEEEIIFET 5. LEED S, REIHE
CEEDHAMTEEIR M HEL BEESLIC
BMWHETHo 22 L, MBRTRBEROTHEED
HEWELBREN I EXETONS, HEE
BT Vv UROAR - RS HIREIC
ROMVWKIBREERHTT L TA557 4 bR
WELIZHRWAE & L T & ERE A o %l RER
PETHDIZIT RN,

(% 2) #aTEALIZH A P chinensis X9 [E - BEEE

FHTRTSARICERELTETRRICAE
ENTW5E, LA LZ0AEERIIEEHA
mFEOK sy ADENMER TS 2 —HOER
Thh, BHEMFEE K& (AR - £EL
EIZLTWwA,
K o TRIFEAT 8 B 588 E E AT AR IZ B v
THESNLZEIRELY, ZOHDIINIR
HAKRRET, TOERBER-TWVWABP
japonicus & L T H i 12 & 8 ¥+ 3P
kerathurus # iy iIFofbeTo s v ¥
BALE, WEG - BUEKROBAETH 5,

(1) HROIEHEEFEER (BAL metric ton)

% £ 3 £ 1980 1985 1990 1995 1996 1997 1998 1999 2000 2001
| | Giant tiger prawn * 1 — a|Penaeus monodon 16,549 | 75,794 |289, 799|566,451 | 539, 606|482, 66 505, 168 549,51 618,628 15, 207 |
|_2 | Fleshy prawn Penaeus chinens's ,820| 40,703)185,074| 78,820| 89, 228104, 45 143,932 171, 97. 219, 152 106, 263
Whiteleg shrimp % 1 — b | Penaeus vanname .286| 30.677| B8,147[141,739]140,180(172, 60! 197, 567 186, 57. 46, 095 84, 353 |
4 [Penaeus shrimps nei Penaeus spp ,003] 13,847( 25,377 46,824 63,744| 70,79 79, 898 93, 691 75, 004 80, 357
Banana prawn Penaeus merguiensis 14,918| 26,589| 32,823| 44,994 41,497] 43,109 37, 150 44,71 46, 279 44, 890
| 6 | Metapenaeus shrimp nei | Metapenaeus spp 8,502| 16,861| 28,580| 26,185| 28,410] 42,074 21, 999 20, 566 20, 547 20, 009
|7 [Indian white prawn Penaeus nd cus 150 40 6,736| 8,867 , 686 ,332 10, 268 L 754 11,339 13, 675
Kuruma prawn Penaeus Japan cus 1,572] 2,64 9,417 2,240 , 809 , 890 . 349 , 383 2, 639 2,569
| 9 [Southerm white shrimp | Penaeus schmitti -] 1,206] 1,51 ,315] 2,001 . 734 ,364] 1,350F | 1,400F
10 | Blue shrimp Penaeus stylirostris 1,658 4.321| 8,285 J, 796| 10,758| 14,787 15, 773 12,338 503 681
11 | Akiami paste shrimp Acetes Japonicus 166 257| 1.389] 1,392 673 328 264 93 544 610
12 | Natantian decapods nei Natantia 589 275 467 42 330 23 329 904 605 379
13 | Greasyback shrimp Metapenaeus ensis 684 1,197 677 32 440 86 86 265 233 328
14 | Palaemonid shrimps nei | Palaemon dae 40 160 110 140 25 163 98 110 82
| 15 | Redtail prawn Penaeus penicillatus 1,769 150 116 144 137 107 44 72
16 | Baltic prawn Palaemon adspersus = = = = = = = = o <0.
16 | Caramote prawn Penaeus kerathurus 1] <0.5] <0.5| <0.5] <0.5 <0.5 <0.5 <0.5 <(.
16 |Green tiger prawn Penaeus semisulcatus <0.5| <0.5] <0.5 1] <0.5 <0.5 <0.5 <0.5 <0.
17 | Eastern school shrimp Metapenaeus macleay 1 10| <0.5| <0.5 = T = = =
17 | Northern white shrimp Penaeus setiferus 2 <0. <0.5] <0.5] <0.5 = = - =
Other Other 0 0 0 0 0 0 0 0
TOTAL 71,897]213,643]679,923(929.830(927,9331945,916[1,017,117] 1,094,345 1, 143,072} 1, 270, 875
*l-a > #Fl-a nei not elsewhere ncluded

*1=-b = #El-b F FAO estimate
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% 1 —(a) Penaeus monodon production by country (B metric ton)

Country 1980 1985 1980 1995 1996 1997 1998 1999 2000 2001
1| Thailand 50 106] 107,970] 257,062] 235.875] 223,551] 247.458] 271.019] 304.988] 276,000]
|2 |Indones a 6,317 13,068 67,355 89,344| 96,237| 96,317/ | 92,726] 90,483] 103,603
| 3] IrEd.ia 3, 868F |13.000F 29,900 64,000 64, 400 60,925 76, 900 73,700] 90,975 97,100
4 | Viet Nam 2,930F | 6,000F |24, 560F |41, 490F |37.310F |36,970F [41,140F [43.070F |52, 070 F |50,000F |
5 | Philippines 819 26, 537 47,591 88, 850 76, 220 40,102 36, 859 37,913 40, 467 40, 698 |
| 6 | Malaysia 21 114 2,184 6,713 7,660 9,375 9, 685 11,733 15, 540 | 26,352
7 | Myanmar 1 1,143 1,796 2,123 2,392 4, 936 4, 964 5,473
|8 | Madagascar 10F 1,535 2,425 2,477 2,492 3.4 4,800/ 5,399
|9 [Sri Lanka 11F _250{1,000F 3,329 3,640 6, 520 3,820 6, 870 5,120
10 | Australia 577 1,613 1,412 1,278 1,278 2. 319 2,955 2,558
11 | Taiwan Province of China 2,533 16,715 8,570 10,938 12, 255 5, 168 4,812 4, 423 3,844 2,459
12 [Seychelles 15 195 278 584 649 227 425 282
13 | Singapore - - - 20 20 34 46 76
14 | Fiji Islands 41 7F 17 20 60 35 39 45 41
15 | Brunei Darussalam 10 27 57 69 35 31
| 16 | Solomon Islands 5|13F 13F 13F 13F 13F I5F ISF
17 | Cook Islands = <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
| 17 | Mauritius I 3 2 L <0.5 . <0.5 <0.5
| 17 | South Africa = = 10 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
18 | Italy 2 <0.5 = = = - = =
19 | Saudi Arabia 51 181 101 8
Other 0 0 0 0 0 0 1] 0 0 1]
TOTAL 16.549] 75,794 | 566,451] 539.606] 482,661| 505,168]1 549,515 618.628| 615,207
F FAO estimate
5% 1 —(b) Penaeus vannamei production by country (Bi{if metric ton)
Country 1980 1985 1990 1995 1996 1997 1998 1999 2000 2001
1 | Ecuador 7,602 F 27,185 68, 636 96, 597 97,920| 119,439| 129,600] 107,700 50,110 60, 000
|2 |Mexico 35 4,371 15, 867 13,315 17,422 23, 749 29,120 33,480 48,014
3 | Brazil 87F 3BOF 1,700 F 2,007 3,364 3,613 7,254 16, 054 25,388| 30,430 F
4 | Colombia 27 150 6, 000 8,091 5, 221 6, 907 7, 466 9,227 11,390] 12,000 F
5 [ Venezuela 237 3,088 4,000 4,632 5,200 6, 000 , 500 10,512
6 | Taiwan Province of China , 310 5, 809
7 | Nic a - 2F|T0F 2, 305 2, 294 3,249 4, 544 4, 000 . 140 5,435
8 | Belize <0.5 99 936 717 1,230 1,642 3,163 3,630 4,460
9 | United States of Amenca 95 900 1, 000 1, 300 1,200 2, 000 2,098 2,163 3,564
10 | Costa Rica 300 2, 551 2,400 2,400 2,348 2, 465 1,350 1, 80O
11 {Panama 100 F 1, 357 2,831 4, 684 4, 400 6, 350 9,077 2,585 1,900 F 1,213
12 | Peru 470 F 1,468 3, 000 4, 585 5, 244 6,162 4,577 4,005 512 73
13 | Sunname 105 150 F 215 368
14 | Bahamas 12 3 24 1{1F 1F 1F 2F 13
15 | Saint Kitts and Nevis 4F 4F 4F 4F 5F 5F 5F
Other 0 0 0 0 0 0 0 0 0 0
TOTAL 8, 286 30, 677 88, 147 141,739 140, 180 172, 609 197,567 | 186,573 146, 095 184, 353
F FAO estimate
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®2 HROKEDREFMMHE (Bif 1000%,)

= 49=

1985 1990 1995 1996 1997 1998 1999 2000 2001
| 2,366,216 5,449,244 | 7. 938,540 7, 182, 066 | 7,705,159 7, 531, 955 | 16,417 7,
| 218.34511,276,7961 1,561,376 1,618,851 1.464.735] 1. 642, 440] 1, 655, 328 | 2,08]. 766 |
119,1811 451,242 11, 368,639) 1,604,459 1,614, 759 1. 738, 260 | 1,923,639 1, 835, 737 |
| 839,86811,219,01711,944.523(2.1 | 2,212, 867 1 1,506,206 | 1,339, 652] 1, 646,934 | 1, 768, 957 |
| 443,25] | 1. 581, 58011, 646, 54611, 720,035 2, 093, 9981 1, 732, 672 1, 607,851 | 1, 678,176
986,650 1,476,999 11,469,266 1,574,598 1,920,033 1,552,938 1,591, 153( 1. 650,930] ], 676, 587 |
153, 167| 726.75311,405,65311,416, 188 1, 605, 949 | 1,900,777 | 1, 640,527
427,898 955,867 (1,005,869 1,028, 687]1,013,280| 976, 161 1, 000, 153 §
|___87.3201 269.4251 550,993] 602,470] 610,374| 643.505] 752, 530]
111.475] 453.633| s527.82101 433,737 | 661,251] 689, 836
26,639 | | 529,242 640, 4141 517.576] 741,945] 668,816
| 166,536 256.069| 647,920] 704.777] 651,123 | | 578,553
|___590,567| 846,873 633, 187 | 491,244 | 4| 613,371 615.036]
4 729,215| 621.244) 633,042] 751,932 614,864]
| 15 | | 475.824] 570.666] 549.224| 537.474] 605,284 621,341} | 657,576 GOR, 095
| 16 | 67.676] 250,8231 289,916 330.409| 331,185| 350.815] 5 | 479.562] 539,815
17 | 284,146 363.17111.105.37211.425.688| 565.620( 601.979] 547.871] 495.836] 517,151
18 | 15,4501 69,607 244.156| 373.898] 451,188| 438,985 | 392, 860 | 508,223
| 19 | 4, 287 3.779] 1 | 185,512] 154,106 190,129 223, 118] 496, 072]
20 27,508] 278,127 440,210 | 618.1921 376,077] 409,.62)| 409,190] 483,120
[ 21 | | 204,266] 474,574 434.742] 475.716[ 470,552 617,930| 461,683] 480,735
| 22 | 5.751| 147.885| 220.767| 297.311] 361,987 443,784 473.819
| 23 | 172] B8, 789 | 304,444 445,733 398,406 556,053 516,276] 462,092
| 24 | 45, B66 45,284 75,481 95.501] 134.609| 176,081] 232 946
1 25 | | 108.628| 210,263 | | _622.347| 673,.503| 454.682] 487.477] 444,720 429,186]
| 26 | 2,039 2.044 165, 208] 166, 984 | | 346,637 | 394,593 |
27 172,351 422.524] 443,577] 205.077] 214,517 E] 365,834
[ 28 | 176,086 255.678| 358,400 333,153| 375.522| 327.101] 401.626] 372.319] 364,874
29 | | 222,791 274,751 210,560 213,303] 239,961 250,665] 286.204| 361.152]
30 232,234, 208,285| 176.005! 100,041] 195.086] 181,398] 358,792
Other s.mmmmﬁ%mwmmm
TOTAL 15,517,147 1 17,129, 689 | 35, 824, 675 | 51,981, 745 | 153,594,200 51,327,595 | 52,931,816 55, 342, 220 | 56, 065,107 |
*E > #2-ab .
F2—(a) HRADIEFTEMHE (BAT 1000K.)
Country 1980 1985 1890 1995 1996 1997 1998 1989 2000 2001
Thailand * 95.783] 126,680 781,49611.974.219]1.660,280]1,527, 927 | 1. 238, 546 |
|2 |Indonesia * 177,894 1983.348] 643,028 | 864,112 | 740.5651 0931,018] 870,318
|3 |India * 233,260| 254,468[ 346.436| 682,045| 721.014| 796.407] 751.665] 771.514] 806,561] 799, 007]
4 [V et Nam * 58,336| 112,273| 251,887] 380, 656 482,302| 654,215] 777,820
5 |Mex co * 493, 607 68,447| 202.3961 455,675{ 368.407| 478,516] 491,364] 425.314| 455,495| 436, 643
| 6 [Argentina 49,026 | 42, 681 64, BG4 167, 340 120, 325 202, 459 406, 454
|7 |Ecuador 71,771 158,900] 372,783| 672.784| 627.411] 872.181| 852,666| 606,754 271,843 280,107
China * 201,598 —{ 122,424 155.628| 146,103| 164.620| 234.839| 190,147]
Bangladesh * 38, 320 78.045] 151,079 279.145] | 246.936] 245,183 236,635 300,436] 158, 689
Denmark 57,583 91,9761 221.825] 157.277] 216,480] 180,551 164.246] 148,662] 201,449
Australia 52, 907 76.358] 93,374 127,983 | 128.552] 133,212
[ 12 | Brazil 49, 158 42,133 33,827 24,778 26, 673 40.277] 1
[ 13 | Spain 973 8,070 17, 546 | | 75,362 57,751] 68,458 63,711 91,873] 127.449]
| 14 | Belgium 4. 262 7,135 36,680, 97,850] 109,168| 110.482] 114,099 124,746 122, 4551 124,706
Philippines * 20,6811 62,523 | 125.493] 128,505 117, 767
United Kingdom 6. 202 19, 748 71.743 86,074 87, 281 88.485| 112.752] 111.270] 119,203] 116, 695]
17 [Canada 25.685] 14.083] 43,016 | 88,4200 98,180] | 111,661
| 18 [Netherlands 14,3201 41,062 41,430 58, 838 51,159 123,334 £1,339] 108,879
19 [China | 207.706] 51.027] 63.557] 42,748] 45,642 |__00,493]
| 20 | Greenland 30, 874 74.434| 174,182] 151,740 154.459] 109.255] 9B, 471] 110,634 97,117 87,412
| 2] |France 13,965 | 25, 962 7 63,743 50,005 77,656] 90,439 | 84,372 84, 959 |
| 22 | Bangladesh %
| 23 | Mozambigue % 20, 592 | | 46,943 58,799 61,510 82,300 73,340 90,078 81,601 |
| 24 |Colombia * 16, 628 21,530 18.950] 112,065] 97,450 74,210 77.5851 87,513 80,129
| 25 | Honduras * 9, 606 9,615 10,0001 25,302| 45,691 40, 636 27,197 24,2591 25 .470]
| 26 |Malays a * 55, 076 34,204 74.246] 120.402] 108, 196] 74.533
| 27 [Venezuela * - 1. 926 | | 28,206] 36,820 63,411 46, 545 91,256 113,805
| 28 [Panama * 43,692 | 44, 373 82,8701 74,555! 96, 403} | G68.856)  59.403|  70,090]
| 29 | Pakistan * 33, 369 61,570 59,953! 82,082 105, 379 81,074 66,193]  77.896] 59, 433
| 30 | Senegal * 24.758 | 33,038 = = = N = =
31 |United States of America 73,098 71.337 63.248] 51.634] 55,221 63, 944 52,724
| 32 |Sn Lanka % 9,637 9,664 12,680 | 33, 383 | | 37,2661 67,065
| 33 |Singapore 11.703 31.]90] 116,9531 128,737| 99.224| 83,418 57,311 63,239 43,375
34 |Guyana * 38,642 |
| 35 | Faeroe Islands 24,818] 16.081) 36,237 27,0071 21,2301 22,0700 21,187 25.398| 38,237
| 36 | Russian Federation 44,373] 30,083 14,957} 18,208 54,814 37, 3R7 |
[ 37 [Morocco * 25 2.110 11,184 33.017] 30.345( 29,033 31,952 33.119 38.303] 36, 6]
| 38 | Tunisia * 31,7381 32,7241 20,560 36,415] 48, )83 | 46,7041 32,142
| 39 | Nicaragua * 17,843 7.003 5,002 30, 659 | | 36,1721 18,696 44,481) 55,147 20,478 |
40 | Unired States of America 38,437 21.976 21,586 31,000 28, 787
41 [Traly 29]1 2,751 8,482 13,298 15 16,331 17,974 19,830 26,573 2R, 374 |
| 42 | Germany 2, 489 1, 862 11. 741 13,445 10,198 15,4861 16,487 14,818 24,788 24,720
43 | El Salvador * 17,078 12,547 10, 584 | 28,434 27,679 17.697] 21,580/
44 |Portugal - 493 1. 456 9,433 16, 756 15,044 16,797 19.633] 32,439 2].436]
| 45 | Taiwan Province of China | 54,025| 246.849] 70.745! 30,649/ | 25,8201 15.3501 19.438] 16.893| 18,900}
46 | Belize * 18, 443 |
47 |Costa Rica * 5,724 = 1.520]  30.724] 76,733 63, 286 44, 850 17,100 14, 695 |
48 |Norway : 36,1741 27.849] 21,684 13,3361 11.465] 20,461 31,3200 14,465
| 49 | Australia 62, 796 37, 627 19,720 = 26,999 o = = 113211 12,192
50 | Gabon * 4,008 3,500 5,400 1,026 6,934 10, 528 11,113 12, 841 11, 888
[ [Other 255,064 561,417 846,605 404,370 Mﬁ%_&ﬁ.ﬁm 314.114)  326.179] 227,158
TOTAL 2,024,4311 2,732, 6491 5. 888, 314 | 8,232,99017, 679, 938 | | 7. 862, 5461 7,324,231 | 8,277,700 7, 067, 165
*E M LE ;
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Country 1980 1985 1990 1995 1996 1997 1998 1999 2000 2001
United States of Amenca 689,702| 039,868]1,588, 8062, 416,006| 2, 204,409 2, 630,470 2,710,611 2,685,500/ 3,122,417 3,039, 211 |
|2 [Japan 1,067,752 1,330,416 2, 490, 637 3, 538, 869 | 3, 130, 267 2, 957,732) 2,575,254 2, 495, 838 2, 763, 268 | 2, 272, 266 |
| 3 |Spain * 73,119 31,184| 449,238 606,884 588,763 519,168 74 | 579,621 753,367 754,522
4 |France * 102,472| 104,202| 286,964 410,207| 401.099) 369,807 448,374 401,118 400,065
Canada 63,185] 84,035| 144,681] 171,287 271,034] 227,128 | 282,201] 325.165| 317,480
Italy * 26,812| 67.848| 213,037| 215,261| 233.607| 200,704| 268,337| 238,794| 279.838] 287,588
United Kingdom * 55,933 75.837| 146,723 198,311| 173,034| 198,670| 240,987| 227,212) 287,218 256,053/
Netherlands * 235 132,641] 110.833] 108,207| 198,644| 140.864| 163,847 171,464
|9 |Belgium * 21,088 19,831 79,304] 178,017| 158,760 154,751 160.622] 171,761 174,4001 169,288
10 | Thailand 3,132 2,352 6,272 65,538] 58,821 73,442 18,0021 1 | 131,400] 150,152}
11 | China, Hong Kong SAR 73,1341 131,169] 271,739 192,758 203,308| 181,853| 143,758 119,923| 180.321] 139,403
Denmark * 47,864| 89,189| 214,770] 153, 197,476 164,378] 136,951| 136,675| 151,378] 136,316
| 13 |Germany * 2,986] 2,493( 83,782 127,723| 110.901] 98,343] 123.124| 107,539 129,522 135,667
4 | China 1,839| 45,318 43,193 46,2121 43, 804 58,7111 121,318) 120,882
5 |Portugal * 1,670 2,800| 45,509 84,193] 81,080 80,701 96,306 93,109 91,506| 94,049
5 | Australia 12, 353 33,609 81,128 78,293 89,395 95,491 950131 93,097| 90,293
7 | Korea, Republic of = 6,187 46,611 71,717 66, 463 18, 186 33,339] 61,246] 81,256
celand 12, 265 9,720 5, 280 7.346] 20,057 44,315 48,739| 42,760
| 19 | Swedenc * 24,996] 21,249 52,473 45,217| 62,972 38,930 38,806 30,816 36,175] 35,850
20 | Taiwan Province of China 5,387 43,845 46, 357 64, 596 48,565| 50,273 40,468| 32,581 |
Switzerland 5,175 5,278 16,493 25,372| 24,609 21,830] 31,298 24,261|  30,176] 31,950/
| 22 | Norway 5,617 12,856 25,514] 49,943| 44,851] 33,517 578|  42,250] 44,800] 31,083
| 23 |Singapore 1,433] 38.364] 70,470 73,882| 71,163| 61,543| 56,142| 39,615( 46,152] 24,258
| 24 | Mexico 274 6, 7,141 7,259 7,998 8,156 10,625| 20,796]
5 | Greece * 71 92 4,724 10, 305 19.530 13,450 16,317) 15,554 6 20,016
| 26 | Malaysia 1,177 3,778 11,184 22,643 13, 027 17,105] 20,921 14,084 17,538 19,658 |
| 27 [South Africa 6,634 9,193 12,324 12,973 9,908 9,886( 10,824] 11,364
| 28 [Ireland * = 637 10,928 7,086 7,903 6,299 7,179 11,615 9,933] 10,361
| 29 | Russian Federation 8,604 468 8,018 7,108 66| 3,288 10,350/
| 30 |Indonesia = 140 1,802} 2,965 5,893 4,345 9,092 7,102 8,949
Other 15.668| 20.417| 44,157] 101,857] 101,795| 83.757| 81,686| 72,093] 89,904 87,854
TOTAL 2,295,40413,117, 838 6. 364, 8031 9, 080, 814 8,536,990 8, 550, 840 8, 688,720 | 8. 366, 5031 9., 643,507 1 9,003, 792
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YYHR=NV, HEROTVEYF Y, AF VA,
TIINMCHHRLTETEY, F—8TED
5 H5p%E EEICO HRILAVAONL R ETE
BmEDBEERTEORS SERL T A,

3.5 TURMEFZOEIL

3.5.1 EEWHEOELK

I ERFEE R T 19804ER & ) BEI TIIN RAE
P monodon %%, BB ESLELT, 41 ¥ F, 23F
AF v NV TFFyv v, Iy UYI—FATY
7 Hudd, KEEMALER. BATEHER, 77V
HBEEWEI YT AAIVE, ELTTIETH
BAEIK Lz, —HREIRTIE, 230 R
27 FvEEAE LTKEFBEHEEN
W—, 2%+, auyE7, aARYVH, =ATF
TP, xvPasAR, IVHEVARN, FTT<
5, AFYaS~NLFERFEAFETHLIAREP
vannamei M UF P stylirostris ® 5 23K L
720 FIBFICHEIRKTEFERERHE, 77 V0, N
AALS, Fa—IN FI=AHME, AV T4
T3, YWEFEAREEFETD 5 P. schmitti,

P subtiris. P paulensis # F&IZ 3% FiE L 720
Z D& ICEEHIBOW KA TRIRIZETL
Twolze

3.5.2 EEEOZE(L

H Bk FEFEA T P monodon I3 ABEER
LLTEBET7 VTR LD, £0OBEEEME
ELARLNAEEEILOTA VAR RETRE
BERVUZORBELZEALLCKET V7TEHT
EEELEBRICOLNEHELZ DO L. 20D
HI»OHET V7 EHTHRBEEOWERIELE DS
NS BRI OB S\ 250  FTHBEA L IRk
LTWwL, #OBBRABIEI—EOFEETIIZL
THEEICES L -BEENLEONAZ LR
b, FLT#OEWE LT LI AT, BATRME
o DEER & B EES S PLEHBENOKER
T, BR—GEERCORERETELROTD
BRI A EEDBRTH o7z, FFIRTIIA
THREEERICRCE Y, =7 7 FvE2fOICH
REVEREVEFTTHIEER D, TOFEFR1999
4 White-spot 7 4 W AMERVRE LK E LRHE
##EZ LT3, P vannamei D7 4 VW AEIH{H T
DEEIL, LBRTBICH ) EERTIISEROXTIE



RO CEMBFHEFTICL 2R

BrloTW bDERDNSA, 12y BEEMK
REELZ RO TORBEEORENE—ICBASN
%o WHE T ML REIRFEETOREL
T—=VERTOEYHE - ERTHY., TR
FELEUL TWa, SRR RE, EEREELR
ERET B, IMETIRINL DENEERISH—D
DEETEM TREFEAICEEEZ R T 5720, HIC
BMEBEOBELERDBZNTTRL, BLAOR
EEENREONB L IR TETVSE, IO
M HEOELIZEL HH0HmMMEE LTIERD
EIHICHEDBZENTE S,

— BERBZEE
#EH3ETE (intensive culture)
=44 EIE (semi-intensive  culture)
— RANTOMKEEDHEDERE,
¥ —fE3%5 (Mono-culture)
= 435 (Compound-culture).
— BEMEANMBERVIZIVTIEEMEELXE
IofEH
H#{/E3E5E (Consecutive-culture)
= B{F%EM (Croprotation-culture)

HLIFICE o TOITRA RS BB E 11
PoTHRERENERENL TV S,
3.5.3 EBEEOEL

RN R, BIEE LA LD ICHEERIIP
monodon PA¥:3ki P vannamei IZIAF ENTE 2
A EECNICKRELZEASALNS, KET Y
7 #EEIC KRR EE A P vannamei 2%, # X
BEICL LTERNDDOHBI L THD, ZD
EEREICEEZ I LOREEE. #EE. Nt
Fh, AV FRYTERoTWD, WRAHEIIE
W7 YV7EEIICE > TRARETHS. COHR
I3EE 7 Y7 Tld, P monodon @7 £ )V AR
WICE ABAEERTELZKRTORBELE LT,
¥ 7> P vannamei BARA L TV HIFHELZEDIL
7R PHRERIR—ETIE R, L LEX
HER & L Tit, P vannamei ® b 2 AEWENIE
BEXEEEETHHI L., FAFCHBICBITAE
REHEASE VWENE 2 b b, Bl HO P. vannamei

F ARG | EARATE { (EIE - EKIREZ &)
BOEICHRNT Lo RIET A VAMERRRELE

DE—HEICEEEShTWAEZ L, QML SR
WREICE Y, N7 4 B % TSPF (Specific
Pathogen-free ) T & EMZEA D bI—EDK
REMDTVEZ &, ORFERGOTHHEI T
ZEENEDHIFONSB, =D P vannamei DL
HiE, FEFIRDFARTHERES S D BARRY IS
AR L, FAECREEARLL) THE. DRK
FEEIRFEHEEICE o THRERNRETH S, &
DERREZRBTAORIHEROKETIIVVDP.
vannamei #HEDOKIITH 5, FEITIHF7000km
PEZAEL. 1970FERICITE L bEMTEL A
L7z LLEEE L TORRIEE < 1990FEKH#
Y2 FE o T P vannamei B DO EHF LD IH I
XoT, 20014 EICIZ 3 2B AEERFIEL
720 (£¥1-0)

LA LZ® FAUNA Z x 72I5A8 0 ICRIEIE &
WO, FERELVWEEHLZAZ TS, JkHE
DA IEFER T IR TE 2 WL EE L0 &£
BRICRIZTTEENR VDD, FEHEEEIS
WIRBETHAEINTWARBRY) T2 M+ 52
LRATRETH 5o EASHI 4 WHBEA A
FTHET—RBEES N hybrid EZ 2 LHDATLH
ISR RESEESNEZ L THA ), B
DALERIC L LML ERDS & THERE
FAOMBIXBRIE LS DOPELR AFEANER
ahb,

3.5.4 IEESWEOE

IVEEMOESGAEDETOEMERLLT
DE—RKMLA SERIMLTEZED /=8 KL
NI m e mmPEit L T&Twb,

ZOEGHEOREZRLL TE, £EE. HE
EDRET 775 —0HAH. ThLEFFFIC Global
standard & L T ISO (International Organization
for Standardization — [E B E L #eHE (ME®
#)), HACCP (Hazard Analysis Critical Control
Point- EMDBEESMBEELEH - BRAX
HEE)) OBANKELL EboTw3, HICK
MTOHEMBEIHEBTHRICL > THERDODTERER
METH 5, FERFICIMITEREY S OMmDZ L
P Th L VEMERETOENLERMOLE (B
BaRRE) 7 ¥, T Y OIS & B3
THE, LM - MBF—FL 2o TWMYHMAT
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Wb,

I HDOEIIH T E0HTE, EELLTI L
YIVREMICHT 2 BRBEGTHFTOMEL,
Thzhh L BEBSE CORMED, RRFICE
EYOTHEET TORFMELZERT 5 R
T, BEBRSEPOHERTBICELA VT L—
v a YIIRPLIEFHTH 5,

4. # B

IURBMEEREZHE AT, FEMICHTS
EARNBES & FEXE BN 5 FHEMER L X
RELIHEBRICOWT—REZRAA V. £F
EAES L LTI, 25 MSY DER L RERELT
» 5. MSY (Maximum Sustainable Yield) ®# z
HiE—RICIZEETFICTT LD DTH 528, 3#
5l MSY (&, i DR ORRAYEE & BRT 5
LDT, FOEFEH LI, #iF - KDOFekAAE
EWEZERLZ BT L TRADEERE 2R
TH5L5DTHb, RFRESTBER—HFEEHHIC
HoTid, HREFIIOLAART VT —T DR
B CEALREECIERBESGOBRBZ IE
R Bofto THRMBEZFAIRE L —FILL T,
BIELEEFEDZED TV ISR, BERTEH
FETdH D MSY 1235w 72 TAC (Total Allowable
Catch) A3 & B & 7% D & EE Il St D E
ADLETH 5, MSY Bk R— R LA EF
BoOMfI&HL LT, bk - M - e
DEMY Y JARD LEBZRET 5% EOTHE
BL—HkEThd, AEFICOVWTIIBEICERER, /
VY I—, F) R EEBEEERTRONSMHERT
bbb L LELO—REEEBRBHETLIER—
BRI CEMBICH->Tld, THEFIITERNT
H o T AUTIZZ D MSY 2 3RD TV L DPIEFIC
BELVWEETHL, SZIREILELET Tu—F
¥HY, BHror—AHIETE L2HHE—FR
OENRDONB, T OREHEMICETW:
MSY &5l i, R RESRFEIza0S
AR ED O OREHNT L 252 ELEICS
NODIEEZFELRL LOBDIEEETDH %,

HoTTHOIUEHRBMEXITHERE CHLILEE
HNFEOHEA IR LZ2HBRV, BiRE LTI,
3H TAC (MigEIc—E4AERZHIHTS) B
BREFICANTEHBITRD BIREDO—2TH %,
TOMSY BBICESEFEELFRT EEME
RAUTICHELE L TV H», CICEBE=M—1K
D& DMD 2 EHESHASICERSNS, DR
D TAC AR A& L HER T 2 TR O A
ZHOTOERBMICOBHEhAZLE3RZ IS
Vg

[E] IZBWTid, EFXHEREL LT, RNE
ARICEL HLERE. FHRBEBRZETORE
GE, #BAETRR2)—MHTIERV, LALS
CTRBMREBROEEEL LTOEEL ST
HREEE LTHRBEZED TS, FHAIZHH
RERTH Y [HER 2 RFIOEHTICH), =
WOFNEV—HIBEZN) H > TwETr— AR
Zv, Ho TEEERIIFEEICKETFE THE, 2D
&) 2 flTIEETERILT 200K EE. B
H—RFREAIZ T B 72 DA R FAA RESE
DBLETHS.

(Bl ZC ol rEXERE L. THMER
BROBIUEMZE L 2TNIELE SRV, D
TEW, EXZEHZEH. BEMSY 23Em L
TOFTEERIL. FHENRBICLIZAELDDOT
RITNE R 63, M LRI ASEHIsICEI L
B ERLE LIRAENELZHEE L 2iThiE%
5%\, BT OREN TR ZITE E —1L
LTEBOBETEIEAEHEYIZ, Z2TD
—DONDKELRRETH S, BRHFELANE, A
CHEBERE NREOREZED), KEEER
EHEE, KREDSH 2 CRIEMEE 2 EREICE)
L7=TFEBRDONE, DEH» [E] 12, HEH
H: B (Hatchery plant) & U'EC& #4 (Compound
Feed Manufacturing plant) # =t 27 ¥ —F 3
KRR L., BWAEL BE 2 N THBAEEOH
FRICL725. BEIRHMAXRLOBETICEL S
LTHENRZEM S5, YRAKNIETOR
OB SEBEESTHEBE NNy 2T v 7T
%o TZTHITE HWIZERTE DERLEHSLE
THbh.

(%] X, COEEEZZXZLIAMOFRAEEL



RO CRMBHFHRSTIL 2—28

B BAERICIE, BIERE. £=r -5
ED—PREFRTHIENTELEY L, HHH
GEAUOREMAE LI T 5. —HIE LTIkE
HIEHIBROKE, REFGERT— 7 0ER/L L
T4=WFT7—2%HY4T3,

chb [EEZ] #=f—4LL. M MSY
ERROEEREZROTCHRBLELESL X2
o TLTRICINVFAEEZELTEITVAEAE
MREBRDOEFKEEL DL TH EIFTn o e
2 BRERNTH 2 EEBREORES(LE 2D, &
DEMMBETIIECHEETRNEREEFETD
5o MSY #JE L RWERE L VI K& LTS
HEEBEVRIVELIAEETIE, 7514 —
Ay PEOHEIKRDOENE, ET, TV
DEFEFM, BIL)I| LMERU EDEB Y TH S
P CDEEWE LD L ) IZHBICIRE TV L B,
BRRDEMAEZ ZICH 2, BPICTEHROBE
FEIRESAHHIE T PEART L ETFHE
Na, LPALZFDOBRIZBWTIZED CBES 28
FHEOKRER VR 7 HH B, TEDIMI, B,
THETOTuLAR—ELT, BEEHTEE
BYATACHENDZ LICh b, HETHNE
B L BRAERTHEBEVNRZLTO T He
TEZ507ED THBZBENZ S22 51370
o DI I REHERN H—TTAICBUEE R
WREZ S ERMAHIL L VEMICHEEVE 5,
WHhWEERTH D, HICEEDRMFLEEZR
BICT DR, B—REMTREEEMTD
BEMBEZRZ WIO TOREN2EHESHEE
BERLZoTWA LT, LHEEICBNTH B2
~OERBRIE . —HHARELE TR, -
b—, 337, N—AF A NV EDE—REREE
@ Mono-Culture B#EF X EICHERE L O/ IZHE
BREZREATE, TEEBEMBFECEXBT L
VRBEIZ 2V, | L TOEREARH 2 EET 2 LR
RIS, I T COFEBRIN, ~—FrF4 V7 -
VY —FOfEL Y, REZLEOREERREIC
FETHRABREN RO LN, FRRICEERED
MHDEKRL2BE%E ) ODA b 2258 EA»S
ZEZXBRNETHD, EEFO=fL—FLE—2
WCAEERY (L) »5HBHE OIT) 2HKE
LA v F7 V=23 VHERZMMICHEBELTY

K DA BRPESE LA LBE58 % Hfrhg,
RENICHMICARIBEZH>Twd, 20
BEICL > TOERBOHARkD bh b,

5. & U

HABZOWE, EBRERLIZRL VAR
HHRETOMMERo/=Z B2 D, BEIHD
ENZVELVEH oA, —EZDHZ AME
HEBERCHH L BoTWwWa, T VXHME
EMEORME, BFETOER, Wi, WEL
ERETIZKHBT-MESOPIZAE SIS,
WM 7% B, AEICY - THRLERETHS
HIHMSY L EAEHTHBE TORESHEL I 2
TARRBRIA VT V=Y a v e ifa L
L2 IITERRIIR Y L2, 55T VRREE
EVSHICERLLBELTVWL =0I2iF, o0
HARE L HAREN TR L 2o TERE» LD
MEFEDOhLZ LB EEFN S,
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[Abstract] The state of the world at the beginning of 21 century is terribly bad from all points of views such as
environment, food supply, resources, economy and security essential for human survival. Qur civilization based on
technological development and mass consumption has been using up all resources on land and looking for alternative
resources at sea. The UNCLOS and succeeding agreements provided a new framework for fisheries development in
late twenty century and took various approaches such as the precautionary approach, the preservationist approach,
protection of biodiversity and ecosystem integrity, and privatization of property rights to fisheries management,
resulting in frustration. This paper focuses on missing links in the current management strategies from the ocean
governance point of view based on the Japanese experience and discusses better management strategies. These
include change in our attitudes from land-based idea to sea-based idea and from antagonism to co-prosperity among
fishermen and environmentalists and/or developers, and the importance of worldwide sub-regional as well as
nationwide community-based fisheries co-management in ocean governance among all interest groups in sea
utilization.

[Key words] Fisheries, ocean development, environment, community-based management, sub-regional
management, co-management, ocean governance
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1. INTRODUCTION actors. Due to the common property nature of

ocean and the wide range of users, governments
Ocean governance concerns the management of have tended to have an important role in ocean
ocean with multiple users. Its users ranges widely governance. However, its trans-boundary nature
from private to governments, from industry to of resources and incomplete diplomatic relations
navy, and from sea-based actors to land-based among all countries, some aspects of jobs are
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beyond governments’ capability.

Shipping and fisheries are two major industries
based on ocean and have lasted since the history
of human being and will continue to be active in
the future. Although shipping’ s contribution to the
society is transportation and simple, fisheries’
contributions to the society are multi-faced,
including food, environment, and national securi-
ties in addition to economic viability. Thus, this
paper focuses on fisheries management as the
most important sector in ocean governance.

Table 1. Food self-sufficiency rate by country (%)

The state of the world at the beginning of the 21*
century is terribly bad from all points of views
such as environment, food supply, resources,
economy and national security essential for
human survival. Our civilization based on
technological development and mass consumption
has been using up all resources on land and
looking for alternative resources at sea. Even only
from the food security point of view, we are in
danger as shown in Tables 1-5. Eight million
people are said to be starving in the world at
present and the current market economy has
failed to allocate food properly.

USA | France |Germany|England | ltaly

Japan

125 140 90 75 78 40

Source : Food Marketing Economy No. 430 (2000) :12-13

Table 2. Estimates of world population and food production

Year 2000 2025 2050 2100
Population(1,000) 5,500,000 8,500,000 - 12,000,000
Food production Grain : 1,884

Meat: 179 No increase (?) | No increase (?) | No increase (?)
(Million mt) Fish : 100
(1991)

Source : Nagasaki, F., Meat Culture and Fish Culture, NOBUNKYO, 1999 :50-56

Table 3. Per Capita Grain Consumption (kg/person/year)

Average Asian 135-180kg
Average Indian . 200kg
Average Developing Country's People 200kg
Average Japanese 500kg
Average Developed Country's People | Over 500kg
Average American 1,000kg
Average People 340kg

Source: Nagasaki, ., Meat Culture and Fish Culture, NOBUNKYO, 1999 :52-56

Table 5. World Capture Fisheries Production (Million mt)

Table 4. Maximum population on earth fed by
current level of food production

Current level 5,500,000,000
Assuming American style by all 3,400,000,000
Assuming Japanese style by all 8,700,000,000
Assuming Indian style by all 13,400,000,000

Source: Nagasaki, ., Meat Culture and Fish Culture, NOBUNKYO, 1999 :53-54

Year 1970197211974 1976 (1978|1980 | 1982|1984 | 1986|1988 1990|1992 | 1994 | 1996 | 1998 |1999
Production |59.3 |55.1|58.9|61.9 |62.5(63.6|67.3|72.8|79.8|83.6/80.3|80.4| 86 |87.3|80.1(85.8
Source:FAQ Fisheries Statistics '
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The UNCLOS III and succeeding agreements
provided a new framework for fisheries develop-
ment in late twenty century and took various
approaches such as the precautionary approach,
the preservationist approach, protection of bio-
diversity and ecosystem integrity, and privatiza-
tion of property rights in fisheries, to fisheries
management, resulting in frustration. '

2. CURRENT FISHERIES MANAGEMENT
APPROACHES

As conventional fisheries management tools,
popular ones include fishing effort restrictions as
input control such as restrictions in fishing gear
and method, mesh and line size, number of
vessels, size of vessels, and horse power; zoning;
area and time closure; and size limit of catch.
Under the open access system, the effectiveness
of these tools have been less than under limited
entry schemes in which participants are clearly
defined. These tools are still important as far as
these are applied in appropriate ways. Recent
approaches paid most attentions in fisheries
management include zoning, mono-species ap-
proach, precautionary principle, preservationist
approach, protection of bio-diversity and ecosys-
tem integrity, privatization of property rights in
fisheries, monitoring, controlling, and
surveillance.

2.1 Zoning

Zoning has been practiced in many parts of the
world. In Japan, common fishery rights areas
cover most of coastal waters stretching from the
baseline to a few kilometers. These rights are
granted to local fisheries cooperative associations
(FCAs) as a community-based co-management
partner. The continued existence of this system is
largely attributable to the fishermen's conflict

avoidance, compliance behavior, and cultural
values (LIM et al., 1995).

Territorial seas of 12 miles, contiguous zone,
EEZs, and high seas are certainly zoning
developed under the UNCLOS III which left the
management of trans-boundary issues of fisheries
to international and/or regional cooperation.
However, these are administrative jurisdictions
without considering the ecology of marine species
and there is no integrated comprehensive
management yet at seas. EEZs provided ample
opportunities for coastal nations, but all coastal
countries except for China face with serious
overinvestment and resource depletion. On the
other hand, excluded distant-water fishing vessels
from EEZs concentrated fishing at high seas in
the 1980s. Accordingly, signs of over-fishing, new
fisheries development, and increasing interest of
coastal states on high sea fisheries and by-catch
were observed and resulted in various interna-
tional regulations such as Convention for the
Conservation of Anadromous Stocks in the North
Pacific Ocean (NPAFC) of 1992, Agreement to
Promote Compliance with International Conserva-
tion and Management Measures by Fishing
Vessels on the High Seas of 1993, Convention on
the Conservation and Management of Pollock
Resources in the Central Bering Sea of 1994, and
the Fish Stock Agreement (UNIA) of 1995,
restricting high seas fishing based on the coastal
interest.

2.2 Mono-species Approach

Mono-species approach is common among

industrial fisheries targeting primary species.
These fisheries operate at sea more than a day
and tend to discard low value species or to
practice high grading. The output control such as
total allowable catch (TAC) system was regarded
as the most efficient tool for resource conserva-
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tion and the TAC was adopted in UNCLOS IIL
However, the success of the system has been very
limited mainly because of incompleteness of the
system. Except for limited coastal species or
relatively small number of participants and
landing places, it is difficult to get reliable
statistics to evaluate the resource situation
because of high research cost and real time
information gathering cost.

On the other hand, coastal fisheries in Asia largely
depend on multi-species fisheries. Markets accept
all fish landed. It is difficult to practice TAC for
each species in Asian countries, though UNCLOS
IIl obligates coastal states to adopt the TAC
system. Japan and Korea tried to examine the
TAC system for certain species. However, those
TACs were set high so that catches have not met
the TACs. Thus, there is no serious enforcement
problem at moment.

2.3 Precautionary Principle

For fisheries on the high seas, the precautionary
principle has been made applicable in the 1995
Fish Stocks Agreement, requiring the signatory
states to halt fishing either when scientific
evidence indicates the danger of a depletion of
stocks or when scientific data indicates the
possibility of serious damage to the habitat. With
regard to fishing limits that would be established
in the international regional regulatory regimes
under the agreement, signatory states are
obligated to honor scientifically determined
“reference points” that will trigger actions to
protect the stocks under exploitation. According
to SCHEIBER (2001),

“It is especially important that the Agreement
provides that, whenever such protective measures
are required - either because of overfishing or
natural causes- the measures must be dedicated

not only management but also to conservation of
stocks and of habitat alike. When new fish
populations are discovered and fishing is

approved, it must be only on the basis of cautious
conservation and management measures, with
only gradual development of fisheries authorized.
In all these respects, the 1995 Agreement
embodied a precautionary approach. Moreover, all
new entrants into a fishery under such a regime
will be required to conform to the regulations in
effect. This could mean that a zero quota will be
given to a new entrant, whether a signatory or not-
a situation that formerly obtained only in the

EEZs”

Questions on this principle are how to apply for
this principle to meet either the demand for
managing fisheries resources with population
dynamics or the demand for food security, full
utilization of the sea and multi-species fisheries,
including food diversity and sustainable fisheries
for human survival in the 21* century.

2.4 Preservationist Approach

The preservationist approach includes some
distinct variants: marine mammal protection. In
whaling, the question of whether a particular
spebies is at the scientific “endangerment” level or
rather ought to be preserved on other juridical
and ethical grounds is a hotly debated topic. Japan
has been involved in cetacean research since 1987
and provided scientific data to International
Whaling Commission (IWC). The recent research
indicates that cetaceans in the world consume
each year 280 to 500 million mt of seafood,
equivalent to 3 to 5 times of the total marine
commercial fisheries catch (TAMURA and
OHSUMI, 1999). Japan warns when a single
species is protected and ignoring its role in the
ecosystem, the balance in the ecosystem is
disrupted (ANONYMOUS, undated;
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ANONYMOUS, 2001; YONEZAWA, 2001; and
MORISHITA and GOODMAN, 2001). Although
dominated in IWC, the preservationist approach
faces the increasing challenge.

Protection of a large ecosystem is another variant,
relating to areas such as the Antarctic, where the
“marine sanctuary” approach is applied. Preserva-
tion is also central to regulétory programs
governing smaller ecosystems such as the
Monterey Bay area on the California Coast and
the Great Barrier Reef zone in northeastern
Australia. These programs involve total bans on
certain types of activity as parts of a larger effort
to achieve sustainability by preventing irreversible
ecosystem damage (SCHEIBER, 2001). From
productivity point of view, wilderness can afford
only small number of people. How does this
approach meet the demand for food for the
populated earth of 6 billion.

2.5 Protection of Bio-diversity and Ecosystem
Integrity

Overlapping with the debate of the precautionary
principle and preservationist approach are recent
trends in articulating principles for maintaining
the health of ecosystems through comprehensive
management (FLUHARTY, 2002). The explicit
objectives of sustaining bio-diversity are devel-
oped thoroughly in the U.N. Bio-diversity

Convention in 1992, but the bio-diversity

imperative is in potential conflict with other
concepts of “sustainable development” and “full
utilization of resources” as the Rio debates made
clear (SCHEIBER, 2001). There is no universally
accepted solution as in the Bruntland Commission
Report on the need for a balance of development
and sustainability (ANONYMOUS, 1987) Thus,
the second best solution is internationally to
respect cultural as well as natural characteristics
of local conditions, taking advantage of characteris-

tics and functions of fisheries.
2.6 Privatization of Property Rights

The idea of privatizing fishery rights has a long
history. In Japan, those have been practiced since
the feudal time. However, these rights are
temporary use rights, not private property rights
in absolute sense. In other parts of the world like
Indonesia, Yap, and Fiji, traditional fisheries
management based on these rights still remains.
Based on open access policy, western countries
tended to neglect these rights for a long time. The
Total Allowable Catch (TAC) system in the
international fisheries was rooted from the Whale
Oil Production Agreement in 1931 due to prevent
over supply of whale oil. After World War II,
International Waling Commission (IWC) was
established in 1948 and a TAC system was
implemented in such a way of the Olympic
method based on the blue whale unit equivalent.
The system adopted the TAC system by country
in 1962, and entered in to the moratorium in 1982.
Many following international fisheries agreements
adopted some sorts of TAC systems.

In the 1970s, debates on fisheries management in
EEZs was heated in the United States (MAT-
SUDA, 1982). These included management
strategies such as a system of disincentives/ince
ntives, moratorium on entry coupled with the
simple licensing, a system of stock certificate, the
Alaskan limited entry system, a royalty system
and the “grandfather system”, and single
ownership. All include variants of output controls
and important issues were whether individual
quota (IQ) or individual transferable quota (ITQ)
should be taken and whether the social costs of
privatization are acceptable or not.

The last 20 years' experience of the privatization
policy in the world is not so optimistic except for a
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few cases such as practices in New Zealand and
Australia where fisheries are rather simple and
very confined cases such as the scallop fishery in
Japan.

2.7 Monitoring, Control and Surveillance
(MCS)

Open access is common practice in western
countries so that anyone can join in any fisheries if
he thinks it will be profitable. An application of the
total allowable catch (TAC) system looks simple
and practical. However, it associates with many
problems pertaining to high grading and discard,
resource assessment, false report and real time
statistical information system, diversity of land-
ings in place, time and use including subsistence
use, and interaction with other species. In October
2000, EU organized International Conference on
Fishery Monitoring, Control and Surveillance in
Brussels and highlighted the MCS. This indicates
that the fisheries industry in western countries is
the subject to control, because “fishermen took
two, but he reports only one” (YAMAMOTO,
2001).

On the other hand, so many fishermen work at so
many places in Japan. The feudal order collapsed
with the Meiji Restoration in 1868 and the new
Meiji government declared that all sea areas
belonged to the new central government in 1874.
But this led to severe disputes within the fisheries
sector, resulted in the withdrawal of the

declaration in 1875. Based on the thorough study
of traditional fisheries customs, the Meiji

Fisheries Law, characterized by the modernization
of customary rules and regulations and by the
establishment of legal fishery rights, was enacted.
And it was in part succeeded to the current
Fisheries Law based on revised limited entry
scheme together with democratization policy
(MATSUDA, 1991). The Japanese government

has been aware of the high cost of MCS by the
government and chosen the community-based co-
management scheme utilizing local autonomy
based on a fisheries cooperative association (FCA)
system including the MCS function as a more
reasonable way. Thus, fishermen are not subject
to MCS by the government, rather subject to MCS
by themselves. Besides, Japanese fishermen are
not only promoting environmental health in the
society but also closely associated with coastguard
and police by helping them not only to prevent
smuggling and other illegal activities at sea, but
also to reduce MCS cost.

3. CHARACTERISTICS OF FISHERIES

Fisheries target commercial living species, living
freely in a mnatural commons with special
characteristics of: insensibility in hydrosphere;
renewable resources with species interactions;
common property in nature; wide exposure to
environmental pollution and destruction; high
natural dependency and catch/price uncertainty;
perishability of catch/products and market
limitation; and poor scientific knowledge. These
fisheries species and habitats characterize

fisheries.

3.1 Insensibility of Target Species and Habitats
in Hydroshere

Fisheries species live in hydrosphere so that
those are difficult to sense. There are many
obstacles to sense them. Those include waters
themselves as living environment with high water
pressure, very low dissolved oxygen, and high
mineral contents. Therefore, fisheries objects are
difficult to see, hear, touch, smell, and taste,
unlike other objects pertaining to land-based
industries. Even using high-tech machines like
robots or sensor, their use is very limited at sea.
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As a result, fisheries science is still a frontier
science like space science.

3.2 Target Species and Habitats as Renewable
Resources with Species Interactions

Fisheries species and habitats are renewable
resources, which mean that those will be utilized
forever except for natural intervention, if those are
managed wisely. Fisheries are one of the oldest
industries in human history, still remain vital, and
will continue to be important in the future.
Despite the conventional use of fish, most marine
organisms are not utilized yet (MATSUDA, 2001).
The fisheries sector plays a significant role in food
security with additional contributions to incomes
and wealth (ANOMYMOUS, 1995). This is
particularly important if we consider the rapid
population growth with limitation of supply of food
from agriculture (NAGASAKI, 1999). As healthy
food, drugs, raw materials, and ornamental use,
there is a great potential in fisheries.

3.3 Common Property Nature of Target Species
and Habitats

The term “common property”, used in the Roman
Law, the Anglo-Saxon Common Law, the German
Land Law, refers to a distribution of property
rights in resources in which a number of owners
are co-equal in their rights of usage. Their rights
are not lost through non-use, but co-equal owners
are necessarily equal with respect to the
quantities of the resource used by each over a
period of time. Common property is not
everybody’s property; potential resource users
who are not members of a group of co-equal
owners are excluded (CIRIACY-WANTRUP and
BISHOP, 1975). In this sense, fisheries species
and fishing grounds are certainly common
property resources. As far as the resource use is
much less than the amount of the resource, users

are relatively free to use it. However, such user's
freedom will be reduced as the more users are
involved and/or more efficient gears are used.
Under over-fishing conditions, fishermen have to
consider responsible fisheries (ANONYMOUS,
1995a)

3.4 Wide Exposure to Environmental Pollution
and Destruction

As far as people live, work, and produce
something, how to handle wastes are an
unavoidable important issue. When population
was small and people don’t consume much, the
nature took care of those human wastes. However,
wastes from the currently over-populated and
industrialized world with mass consumption of
plastics and other man-made products are beyond
the nature’s carrying capacity. By the law of
gravity, excess pollutants run into river, lakes and
seas. As a result, the seas are suffering from
marine pollution such as eutrophication, red tide,
blue tide, low dissolved oxygen; loss of spawning
and nursing grounds due to development; oil
spills; contamination by inorganic/organic chemi-
cals; pollution due to other litters and wastes from
human activities. It is said that about 80% of
marine pollution are attributable to land-based
activities. Marine-based pollution includes ship-
based one and aquaculture.

Fisheries species and fishing grounds are
certainly affected by these water and land
pollution. In 1999, 134 million metric tons (mt) of
chemical fertilizers were used in world agriculture
and more than 75,000 of compound chemicals
were produced for agricultural drugs and other
industrial use (BROWN et al, 2000). Fates of
excess chemicals from agriculture are rivers,
lakes and seas. Although only fisheries species
and birds recover increasing nutrients at sea and
prevent eutrophication, their contribution to such
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recovery is said to be less than 10%. Unless we
promote fisheries, marine environment is going to
be worse. The excess policy for marine mammal
protection against responsible fisheries such as
whaling advocated by Japan is not a relevant
policy from the environmental point of view. The
fisheries industry could be a strategic sector
coping with environmental problems from points
of not only nutrient recovery, but also environ-
mental monitoring function since one of the major
jobs of fisheries is to supply safe foods for the
people (MATSUDA, 2002).

3.5 High Natural Dependency and Catch/Price
Uncertainty

Fisheries are well known as an industry with high
natural dependency and catch/price uncertainty.
This is because lives of target species of capture
fisheries are an integral part of ever-changing
nature and prices of harvests are determined by
demand and supply. These prices could be
different at different place, time, and product
form. Although capture fisheries could take
advantage of externalities because the nature
takes care of cost of production except for
harvesting cost, they have to live with nature
which is uncontrollable. This uncertainty makes
fisheries a high risk and high return business. As
a result, the capture fisheries sector is difficult to
get credit and has to base on own capital. This is
the reason why the qualification of a fisherman
requires savings equivalent to at least 3 years’
disposable incomes so that he can continue
sustainable fisheries. Thanks to this philosophy
led by Hokkaido Fisheries Cooperative Associa-
tions (FCAs), current scallop fishermen in
Hokkaido, who used to live in remote hamlets and
be workers away from home in winter 40 years
ago, have savings of over 100 million yen
(US$750,000) per fishing household, and per-
capita annual income of 20-50 million yen(USS$S150-

380,000). They conduct resource management
type fisheries and contribute to responsible
fisheries including resource enhancement. Those
FCAs have their own research vessels, do

' resource assessment by themselves, and predict

the resource situation up to 5 years in advance.

3.6 Perishability of Catch/Products and Market
Limitation

Perishability of catch/products of fisheries
commodities has long been known. Fisheries
commeodities have been marketed for a long time.
Fresh fish were marketed locally while processed
goods such as dried, smoked, fermented, salted,
seasoned seafood, were marketed in distant areas
traditionally much before canned and frozen
goods became available. How to overcome this
perishable. characteristics of fisheries products
has been the major issue in fish marketing,
because fish spoil easily so that fresh fish must be
sold as quickly as possible, thus the market is
very limited. With a big catch, it is difficult sell
fish fresh, so that fish processing developed for
the purposes of not decreasing values of catch
initially and of value added later.

In 1999, Japan imported 3.4 million mt of fish
equivalent to 1.7 trillion yen (USS13 billion) in
value from over 140 countries. This value is next
to oil import which is said to be the lifeline of
Japan. These fish imports include fresh fish, the
number of lots are many, and each lot is smaller
than agricultural commodities. The Narita
International Airport is also called as the Narita
Fishing Port. Adoption of the Hazard Analysis and
Critical Control Point (HACCP) system and
product labeling, including the descriptions of the
place of origin, in Japan is relatively new.
Nevertheless, there have not been many incidents
like cholera because of thorough inspection by

traders’ themselves.
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3.7 Poor Scientific Knowledge

In many fisheries, catch data is the only source of
scientific data, though scientific surveys for
resource assessment for particular species have
done in limited ways. If catch data is reliable,
resource situations could be estimated. However,
the reliability of data provided by fishermen has
been questioned especially after the implementa-
tion of EEZs. Under the TAC system, resources
are tended to be underestimated and the
assessment of such resources requires independ-
ent resource surveys at least a couple of times a
year. However, resource surveys are quite
expensive so that most countries just neglect
them.

In the past, fisheries management is based on
mono-species approach, not multi-species ap-
proach, An application of mono-species approach
to fisheries is very limited because it is too simple
and neglect interactions with other components of
the ecosystem, Unless we could develop more
comprehensive management strategies, there is
not bright future in fisheries. Further, in order to
value the fisheries, it just from a monetary based
shortterm interest is not enough. Sustainable
fisheries management should be rational not only
from short-term prospect (0-5 years) but also from
medium (6-30 years) and longer-term (more than
30 years affecting next generations) prospects.
Furthermore, all industrial fisheries were short-
lived and over-speculated because most of
fisheries management scheme was based on
seasonal basis so that it was difficult to make an
rational investment decision for new fishing
vessels for next 25 years. These characteristics
feature the fisheries. Although there have been a
lots of changes in fisheries in the past, these
characteristics of fisheries have been unchanged.

4. MISSING LINKS IN OCEAN GOVERNANCE:
MISMANAGEMENT OF FISHERIES

Missing links in our ocean governance is rooted
to ignorance on fisheries, fisheries overlooked by
general public such as hard, dirty, fishy,
dangerous jobs, and the mismanagement of
fisheries with wrong assumptions for the fisheries
management neglecting characteristics and func-
tions of fisheries because of poor knowledge on
fisheries among managers and the public. These
include too much emphasis on topdown ap-
proaches, poor accountability of fishermen, and
market economy; and neglect of importance of
resource enhancement and co-management in
fisheries with local autonomy. Scientific base and
ecological integrity on fisheries is very limited,
except for very local cases. There are some
lessons from the Japanese experience. These
include cooperation among fishermen and the
society, social functions of fisheries, and the
design principle of community-based co-
management.

It has been increasingly important to develop
healthy and sustainable fisheries, by coexisting

~ with the nature of the ocean. Cooperation between

fisheries and environmentalists is the key for the
development of the world fisheries in the present
century. This is because fisheries are the only
industry, based on ideas from the sea and nature,
effectively contributing to solutions for global
persistent problems of food and environmental
security, rural poverty and national security if we
manage it wisely.

4.1 The Minamata Disease Incident

In the human history, fishermen have been
victims of land-based economic activities since all
pollutants eventually go to rivers, lakes, and seas.
The MINAMATA disease incident (1932-68) in
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Japan dramatizes such a case. Inorganic mercury
was used at Chisso, the company dominated the
economy of Minamata city, as a catalyst in
producing acetoaldehyde and about 600 tons of
them were directly discharged from the factory to
the sea for more than 35 years. Fishermen at first
recognized the abnormal discharge and protested
against the company, but such a claim was
neglected at very early stage. Since then,
fishermen repeatedly protested against the
company in vein. Even the local, prefectural, and
national governments did not help fishermen. In
doing so, fish were contaminated by such a
mercury and converted it to organic methyl
mercury. These fish were taken by fishermen and
sold to the public. Accordingly, abnormal
situations occur among fishermen’s family at first
and later consumers who took a lots of fish from
Minamata Bay and surrounding sea. Patients with
a wide range of disabilities for daily life appeared
increasingly. Those patients were estimated as
200,000.

As a result, it brought to courts after 1968 when
the company stopped the production of acetoalde-
hyde. Many courts dealt with the matter, resulting
in the defeat of the company and governments but
too late. Many patients passed away before the
national government apologized to some patients
in 1995. The Company and governments could
compensate only less than 20,000 people and
whole damages have never studied well. Although
the governments regard the Minamata Incident
was over, no one believe it. With such bitter
experiences, Minamata city rose up to the leading
city of environmental activities in Japan with ISO
14000 where fishermen, patients, citizen, and
governments are working together.

4.2 Social Functions of Fisheries

It is important for the society to recognize critical

roles of fisheries such as a bridge between sea
and land, a tool for sustainable development, a tool
for rural development, a tool for nutrient recovery
and environmental monitoring, and a tool for
national securities including food and environ-
mental securities.

Fisheries also contribute to economic opportuni-
ties for rural development, business, employment,
foreign exchange earnings and savings; research
and development opportunities; and national
securities. Research and development opportuni-
ties for understandings of hydrosphere and
ecology surrounding target species are important
to know how to reduce uncertainty, how to wisely
manage fisheries resources, how to improve
fishermen’s welfare, how to improve food
diversity, how to wisely use fisheries for rural
development and national security, how to
integrated knowledge in other disciplines into
fisheries, and how to coordinate marine affairs.
National securities include food, employment,
environmental, and rural development securities
including prevention of illegal actions such as
pirates, smuggling, and illegal fishing.

Without taking into account food diversity such as
fish from the ocean, there will be no other solution
for the world food problem because of the
limitation of land, environmental problems and
economic viability preventing efficient food
allocation. However, in the most part of the world
conventional fisheries have resulted in over-
fishing, resources depletion and environmental
degradation. Nevertheless, there still remain
some resources not touched by human being.
Therefore, we must learn from the past and
develop rules for the wise use of fisheries
resources so as to meet the local requirement of
the area concerned.

There is no industry to recover excess nutrients at
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sea except for fisheries, salt making and guano
collection, though it is said that only about 7% of
nitrogen and phosphate has been recovered by
current fisheries. Further, target species of
fisheries are often victims of man-made environ-
mental pollution. Accordingly, fisheries could be
the most effective environmental monitor and
seafood safety will only be - guaranteed by
responsible human activities, including industries,
fisheries, fish processing, fish marketing, and fish
consumption. Thus, the world environmental
problem will never be solved if we neglect
fisheries.

The ways of conventional fisheries management,
which are still kept in many developing countries
have resulted in rural poverty, and national
insecurity such pirates, smuggling and illegal
fishing should be changed to new approaches
suitable to local conditions. Taking advantage of
comparative advantages such as externalities of
fisheries and local characteristics, wise use of
fisheries resources will result in prosperity and
national security. The past experiences must be
critically reviewed and learned.

Fisheries in Asia have a long history, and many
people depend on fisheries. According to FAO
compiled statistics, by 2000 in terms of quantity
the total production including seaweeds from all
Asian countries was 62 percent of the world total.
If we take aquaculture alone, it accounts 91
percent of the world total. In value terms by 1999
the export of fishery commodities from the whole
Asian countries was 35 percent of the world total,
while the import was 40 percent. Fundamentally
Asian people are fish eating people. Fisheries in
the Western countries are mainly composed of an
industrial fishery, while those in Asian countries
are primarily based on a small-scale fishery.
Nevertheless, these characteristics have been
hardly considered at international forums.

Current fisheries have many ways to improve
their activities from environmental points of view
while current environmental activists also have
many ways to improve their activities from
fisheries points of view. They can work together
for the future.

4.3 Community-based Fisheries Co-management

The design principle of fisheries co-management
exists in Japan. (MATSUDA, Y, 1991; LIM, PC,, Y.
MATSUDA, and Y. SHIGEMI, 1995). The
Japanese Fisheries Cooperative Association (FCA)
system covering all fishing communities in Japan
is a community-based fisheries co-management
system. The system was established by the
Fisheries Cooperative Association Law of 1948
and the Fisheries Law of 1949. The laws granted
FCA as a non-profit organization both administra-
tive and economic functions. The administrative
function is to manage Common Fishery Rights
and licenses granted by prefecture governors or
Minister while the economic functions include
various business activities such as credit and
insurance; supply of oil, ice, net, gear and
equipment, and daily items; fish auction, and
rentals of cold storages and warehouses.

The FCAs have been networked at prefectural as
well as national levels with the government
supports. Each FCA formulates a fisheries
management plan for common fisheries right
areas for capture fisheries each 10 years and for
demarcated fisheries right areas for aquaculture
each 5 years, respectively. Conflicts among
different plans are coordinated by a Fisheries
Coordination Committee at prefectural level or
United Sea Fisheries Coodination Committee for
transboundary issues covering more than a
prefecture. Except for Minister’s designated
industrial fisheries, most of fisheries rights and
licenses are granted by the prefecture governor
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concerned.

Under the FCA system, fishermen's access to
credit becomes easy, their risk has been reduced,
and a sense of resource management including
resource enhancement has been fostered. But
many of current FCAs face with serious problems
of low income and savings, resource depletion,
and little successors. This is attributable to
mismanagément of the FCA system resulting in
destruction of fisheries environment by industrial
development, over-protection of fishermen and
over-lending to fishermen with easy inspection to
each function, and monetary solution of compensa-
tion on fisheries, not to the design principle of the
FCA system. This is because there are many
FCAs in remote Hokkaido under the same system
are very vital.

5. FISHERIES MANAGEMENT IN THE 21ST
CENTURY

There was no industry in this world living longer
than fisheries in the past and will be no industry in
the future if we manage it properly. Many other
industries such as oil and reclamation industries
have been said to be more economically viable
than fisheries, but all of them came and left and
shorter lived than fisheries. If we understand
these and consider for the future, we can have
better vision than before. Fisheries are certainly
one of the key industries among many industries
in the world.

Over-fishing is a mono-species fishery’s problem,
not a multi-species fisheries problem. If we shift
our policy from mono-species approach to multi-
species approach, we need not worry about over-
fishing and no government intervention is
certainly an attractive alternative in fisheries
management. Administrative cost is zero, but

multi-species fisheries continue on a sustainable
base because bio-mass will increase due to
eutrophication at sea, though species composition
will change all the time.

If we spend money on fisheries management, the
objective of the management should be much
higher than in the past. Although FAO is rather
pessimistic on the future of capture fisheries with
the limit of around 100 million mt (FAO, 2000),
Japan advocates the possibility of sustainable
capture fisheries production of 500 millon mt
based on multi-species approach, including
utilization of whales. China’s capture fisheries
production from East China Sea has been
increased from 5 million mt in 1989 to 15 million
mt in 1998 and this is attributable to man-made
marine forest based on kelp and other seaweed
culture from Tairen to Fukken Province for 1,300

kilometers. The seaweed production during the

same period increased from 1.6 million mt to 6.3
million mt.

In the past, fish were regarded as free gifts from
nature. But the time has come to the age of
responsible fisheries in such a way of contributing
at least 1% of landing values to resource
enhancement, fisheries management and re-
search. The time also has come to choose the best
management option from topdown, bottom-up,
community-based management, co-management,
community-based and/or sub-regional co-manage-
ment in a real term, according to local conditions,
place, time and local initiatives, since there is no
universal solution,

Local autonomy & cooperative networking are
essential components of sustainable fisheries
management and roles of government include to
help establishing local autonomy, networking all
sub-regions, and checking the function of those
autonomies.
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A balance between development and environment
is necessary for our human survival. After World
War II, the same words have been used
frequently, but little people paid attention on
environmental aspect. The counter reaction is the
environmental movement last two decades. Now
we are in the middle and try to behave more in a
rational way. A balance between bio-diversity and
“development or full utilization or economy” is
important. Facing with food and environmental
problems, we must change from the society based
on mass-consumption and mono-culture to the
society based on appropriate consumption
encouraging to reduce unnecessary consumption,
and reuse and recycle consumed goods, and to
respect cultural and food diversities as well as bio-
diversities. Fisheries must live with nature and are
not an enemy of envionmentalists, rather one of
the best friends of environmentalists. They must
work together for our future generations. Let's
take examples in the Asia-Pacific region sur-
rounded by APEC countries.

5.1 Sub-regional Fisheries Management

There are many international fisheries manage-
ment bodies in the region. These include Asia-
Pacific Fisheries Commission (APFIC), Forum
Fisheries Agency (FFA), Inter-American Tropical
Tuna Commission (IATTC), International Pacific

Halibut Commission (IPHC), International Waling -

Commission (IWC), North Pacific Anadromous
Fish Commission (NPAFC), Pacific Commission
(PC), South Pacific Forum (SPF), Convention on
the Conservation and Management of Pollock
Resources in the Central Bering Sea, Japan-
Peoples Republic of China Joint Fisheries
Commission, and Japan-Republic of Korea Joint
Fisheries Commission. Some are sub-regional and
some are not. Most of them are based on either
governmental or mono-species approaches and
face many problems. For example, IWC estab-

lished to make possible the orderly development
of the whaling industry in 1956 is not functioning.
On the other hand, the South Pacific islands
countries have experimented their regional
fisheries management scheme characterized by
“enforcement without force” since the 1980s and
are seeking to develop a better management
scheme in the Pacific,

The new approach relevant for the 21* century is a
sub-regional approach for offshore and high sea
fisheries, but based on responsible private
initiatives with government support. The role of
government is an initial legal setup of local
autonomy of such sub-regional fisheries manage-
ment bodies, cooperation regarding trans-bound-
ary issues over coastal jurisdiction and periodic
checks of networking, transparency of the
management and all functions of the autonomy to
prevent corruptions. The management should be
based on multi-species and ecologically based
management for sustainable fisheries develop-
ment including research and resource enhance-
ment responsibility, not a simple stock
management in the past.

Asia Pacific region is quite large so that it could be
divided by 6 sub-regions: Bering Sea, the Sea of
Okhotsk, Japan Sea, East China Sea, South China
Sea, Pacific Ocean. The Pacific Ocean could be
divided by two or three sub-sub-regions such as
North Pacific, South Pacific, and Central Pacific.
Nevertheless, each sub-region must compose an
ecosystem at' sea. At present, regional fisheries
management bodies include FAO type like
IAPFIC, developed country type like IATTC, and
developing country type like FFA. Characteristics
of the FAO type are open membership to member
countries of FAO and scientific committees to
collect catch statistics, analyze data and advice the
management bodies for MSY. The developed
country type is characterized by limited member-



Yoshiaki MATSUDA

ship to small number of countries whose interests
on a specific target species are very high. In
addition, there is a case of having its own research
laboratory to conduct resource management
study.

On the other hand, the developing country type
excludes distant-water fishing nations as a
member. Although all of them are governmental
organizations, they face on many management
problems (ANONYMOUS, 1992). Those of the
FAO type include a lack of funds and properly
constituted and staffed secretariats, conflict
between scientists and contracting parties, conflict
of interests among contracting parties, fishing
operations by outsiders, inability to make binding
recommendations and decisions concerning

management, a lack of enforcement capability, and
invocation of the veto right by contracting party.
The developed country type also has problems of
confrontation with other interests, fishermen’s
moral and flag state responsibility. Although, the
FFA's management is highly rated as “enforce-
ment without force (MOORE, 1987)”, it faces with
a limitation under the UNCLOS III framework
(SAITO, 1993) and research capability on highly
migratory species management (JOSEPH, 1990).

Attempts to establish regional fisheries manage-
ment schemes in South China Sea, East China
Sea, Japan Sea, Okhotsk Sea and Bering Sea have
existed. But all of them are governmental ones,
not nongovernmental ones. This is critical when
those regions include territorial problems such as
Spratly Islands in South China Sea; Senkaku
Island in East China Sea; Takeshima in Japan Sea;
Habomai, Shikotan, Kunashiri and Etorofu Islands
in Okhotsk Sea. Futher, different interpretation on
continental shelf, and other political problems
such as the ChinaTaiwan relationship and
severance of diplomatic relations are another
problems. These make governmental approach

unworkable. This is particularly true in the Asia-
Pacific region.

Further, past fisheries management approaches,
emphasizing mono-species management from
conservation point of view by setting TAC for
maximum sustainable yeild (MSY) as the
objective, have neglected the economic viability of
fisheries. Most of TAC is set for one fishing
season while an investment for fishing vessels is
for over 20 years. How can fishermen economi-
cally survive under these circumstances? Fisher-
ies management strategies must be changed if we
wish to improve the current fisheries. Learning
from the experiences in the 20" century, we must
develop more effective approach toward sustain-
able fisheries management in the 21* century. My
recommendations are as follows:

_ Ecosystem-based 6 sub-regions: Bering Sea,
the Sea of Okhotsk, Japan Sea, East China Sea,
South China Sea, Pacific Ocean consist of 6 sub-
regions. The Pacific Ocean could be divided by
two or three sub-sub-regions such as North
Pacific, South Pacific, and Central Pacific.
Andaman Sea, Sulu Sea Celebes Sea, and
Arafura Sea could be included in the South
China Sea sub-region.

Non-governmental fisheries management
bodies: Members of the sub-regional fisheries
management bodies in the Asia-Pacific region
should be non-governmental, consisting of
memberships of fisheries representatives of
surrounding countries of the sub-region whose
interest should be sustainable fisheries develop-
ment not only for the current generation but
also for our future generations in the sub-
region, with the sense of responsibility.

Sub-regional vessel registration: The national
. representative is responsible for its national
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registry within EEZ and at high seas. Without
exception, through the national representative
all vessels fishing in a sub-region must be
registered in the sub-regional registry which
automatically registered in the APEC regional
registry.

Fare cost and benefits sharing: Beneficiaries
from fisheries have to pay for the social cost
such as resource enhancement, fisheries
management including MCS and research cost
for the sustainable fisheries for current and
future generations.

Economic viability: Right or license based
fisheries are important (ANONYMOUS, 2000).
The term of such right or license should be
long enough to secure economic viability, say 10-
20 years.

Local autonomy: The sub-regional fisheries
management bodies have to have local

autonomy such as the Japanese Fisheries
Cooperative Associations (FCAs) with adminis-
trative and economic functions together

(MATSUDA, 1991; LIM et al, 1995; MATSUDA,
1998)

Government support: Government supports
are essential to establish such 'sub-regional
fisheries management bodies with local auton-
omy under a co-management scheme with the
respective government. Resources and fishing
grounds will remain as renewable common
properties and there are great potentials for
expansion in both quantity and quality in the
future.

Multi-species and ecologically sound sus-
tainable fisheries management: Further
research and statistical collection are needed to
manage sustainable fisheries. Cost of relevant

research should be paid by beneficiaries, not by
governments. Two much dependence on
government sides on research and administra-
tion has curtailed incentives of fishermen to
manage and develop sustainable fisheries.

Step-by-step process: It takes one generation,
30 years, to change so that we must take a step-
by-step process for next 30 years.

5.2 Networking

Networking is particularly important in fisheries
management because fish migrate beyond each
jurisdiction, ranges of fishermen’s activities are
vast, and enforcement by the authority is difficult.
The most effective way to manage fisheries
resources is to be managed by responsible local
autonomy and principal roles of governments are
to help establishing local autonomy, networking
all sub-regions, and checking the function of those
autonomies. This is a variant of co-management
approaches. Further, both horizontal and vertical
integration are essential within county, sub-region,
and the ocean regarding EEZ and high sea
fisheries management in order to manage
fisheries effectively.

5.3 Role of governments

The role of governments is an initial legal setup of
local autonomy of the above mentioned communi-
tybased and/or sub-regional fisheries co-manage-
ment bodies, cooperation regarding trans-

boundary issues over coastal jurisdiction and
periodic checks of networking, transparency of
the management and all functions of the
autonomy to prevent any corruption. The

management should be based on multi-species
and ecologically based management for sustain-
able fisheries development including research and
resource enhancement responsibility, not a simple
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stock management in the past.

6. CONCLUSION

Fisheries are a difficult subject and should not be
neglected by the society due to the ignorance.
Their contributions to the society are tremendous.
The objective of fisheries management is not just
a simple allocation of scarce resources but more
than that to succeed richer resources for future
generations. Attention must be given to
community-based fisheries co-management in
inshore fisheries and subregional fisheries co-
management in offshore and high seas fisheries
as effective fisheries management schemes with
local autonomy and fishermen’s initiatives
described in this paper. It is meaningless to
continue to fight between Fisheries and Environ-
mental Activists since both seriously consider the
environmental issues on the earth and must live
with nature. Obvious are evils of non-recycle
society with destruction of ecosystem, and the
importance of co-existence with nature. Fisher-
men’s environmental monitoring functions must
be respected by environmental activists. The ‘co-
existence with nature’ is the common interests
between fisheries and environmental activists. If
both emphasize the ‘co-existence with nature,’
both are friends, will respect each other, and could
work together for the solution to big problems of
the earth such as mass-consumption, mass-
destruction, and environmental pollution based
dominantly on land-based activities. Then, both
will respect marine science, conduct appropriate
research, minimize conflicts among them with
zoning schemes, practice the ‘responsible fisher-
ies’ enhancing marine resource bases such as
seaweed beds, marine forests, tidal flats, coral
reefs, and mangrove areas. Fighting with
fishermen, environmental activists will never gain
environmental security.
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[Abstract] Member countries of ASEAN have made much effort to organize their own “Code of Conducts for
Responsible Fisheries” that can be adapted to regional and domestic reality of fishing and fisheries business.
Southeast Asian Fisheries Development Center (SEAFDEC) has taken the leadership in the regionalization of "Code
of Conducts" since 1998. It is highly appreciated that ASEAN (SEAFDEC) member countries have fully understood
the problems of fisheries that they face and list up the ways that they will adopt to solve. The purpose of this paper is
to describe how to approaéh the overall objectives of regionalized code of conducts. Special attention will be paid on
how to establish appropriate management of coastal fisheries. The ASEAN member countries have conducted a wide
variety of projects on sustainable use of coastal resources since the mid 1980s. It is examined whether or not
successful and failure experiences gained through the operation of pilot projects might affect the contents of guide
lines for coastal responsible fisheries. Meanwhile, market-oriented fisheries grow rapidly anywhere in the ASEAN
region. The fisheries give huge impact to coastal fisheries. Environmental friendly consumption and self-regulated
behaviors in importing countries are becoming an indispensable factor to achieve sustainable use of coastal resources
in this region. Responsible marketing and trading should be considered deeply. It is necessary to develop more
practical guidelines of responsible fisheries that will be suited to the domestic and local reality of the fisheries
currently prevailing with considering environment, ecology and society.
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[Abstract] In this paper, we examine the issue of responsible production, distribution and consumption and
consider its contribution to efficient fishery production. In section 1, we define responsible production, distribution
and consumption by referring to the FAO’s Code of Conduct for Responsible Fisheries but also taking into account the
broader question of social responsibilities. In section 2, we examine the responsibilities of the distribution sector.
These concern the responsibilities of investors and employees and consumers and customers. The notion of corporate
social responsibilities is also investigated. In section 3, we discuss responsibilities on the part of consumers. Each
consumer is responsible for his/her household. An increasing number of “Green Consumers” is paying attention to
the preservation of the natural environment through careful attention given to their consumption activities. If
distributors and consumers cooperate to reduce the pressure on the natural environment, they would then pay
attention to the sustainability of marine products they handle and consume. In section 4, we summarize our discussion
and consider the responsibilities of the government. The government is responsible for safeguarding national interest.
It takes responsibility for the preservation of the natural environment and marine resource and monitoring the
effectiveness of the marine product market. Because of the large volume of marine products the country imports, it is
important for the Japanese government to pay attention to the effects of its trade policy on fishers and consumers of
the exporting countries.
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