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THE WEIITE HOLSE

WASHINGTON

August 20, 1982

I am delighted to extend my warm greetings to
all those gathered for the International Sea-
foed Trade Conference.

This conference brings added recognition to
some of the most critical issues facing people
around the globe. With the inereasing need fcr
protein from the sea, international trade will
play an especially valuable role in filling
that need and feeding a hungry world.

This means that we must continue to work tc lower
the barriers to trade in fish and shellfish and
to increase cocperation in the development of our
fishing industry.

We must also recognize the need for affeative
management of the world's living marine resources.
They cannot be harvested without limit and our
task is not only their more efficient utilization
today but also their wise use for future
generations.

You have my best wishes for a productive zonferp-
ence and every succesas In the future,

Runata R
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Executive Summary

Background

During the late 1960s and throughout the 1970s, a large number of
econometric studies were produced which focused on the factors affect-
ing the demand for seafood products., The rapid growth in studies of
this type was largely due to attempts to correct open access { common
property) problems present in existing fisheries and to incorporate
economic concepts in the management of developing fisheries. During
this period the opportunity to expand management contral over fisheries
often came from declarations of extended fishing zones by many nations.

In order to move fram biological notioms such as maximum sustainable
yield to bioeconomic notions of maximum econemic yield, it became
necessary to understand price-quantity and market structure relation-
ships. Both descriptive and analytical studies of demand and supply,
as well as market structure studies, flourished. In the United States
these studies were Targely sponsored by the National Marine Fisheries
Service (NMFS) and the newly founded National Sea Grant College Program.
In other areas of the world, sponsorship was by both national and
international agencies and foundations,

In large part, research focused on the markets for domestically
harvested species. For example, in the United States, a net importer
of seafoods, emphasis was on United States markets, the mpact of
imports on United States fishermen, and the potential for expanding
markets abroad. Here and elsewhere the velationships between public
policy and seafood prices and the potential for developing new markets
were emphasized. However, with increases in transportation costs,
fluctuating exchange rates and the identification of substitutional
relationships amang seafoed products, there grew an appreciation of
the need to understand interdependencies among seafood markets around
the world. Shifting trade patterns accompanied extended jurisdiction
and comparative advantage questions took on a new importance.
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In the summer of 1979, a croup of United States fisheries economists
met to discuss ways to improve understanding of international--and,
hence, domestic--seafood markets. Frustration was expressec at the
inaccessibility of relevant market data and lack of understanding by
United States researchers of market structures and processes in other
countries. Economists at Oregon State University and the Uriversity
of Alaska then embarked on an experiment: +the formation of a network
of researchers in a variety of countries to undertake cooperative
research of international seafood markets. It was hoped that such an
approach would Tead to the fruitful exchange of ideas and data.

PBuring 1980 and 1981, meetings were held with economists and others
from universities, govermments and private industries in North America,
Europe and Asia. This has recently expanded to other parts of the
world. Almost without exception, the reception was highly positive.
Each meeting generated new ideas for cooperation. The result of one
suggestion is a research report on selected seafood markets, containing
contributions from Belgium, Ireland, the United States, The Netherlands
and Germany.

Another suggestion led to the present conference. The objectives of
the conference were to learn more about the various fisheries around
the world and the intermational trade patterns in those fisheries, to
facilitate communication among individuals with interest in seafood
trade questions, and to explore the possibilities of cooperative
research and data exchange, Participants came from industry, govern-
ments and the universities of 21 different countries.

Changing the Structure of International Seafood Trade

With the emergence of new fishery conservation zones, fluctuating
exchange rates, increases in fuel costs, changes in trade barriers,
and new roles by governments in fisheries development policies, we are
witnessing changes, some of them dramatic, in the structure of inter-
national seafood trade. Countries which have lost access to fishing
grounds have, at least in the short run, increased their import demand
and/or reduced their export supply of seafoeds.

One country in this situation is Korea and government policy recommend-
ations to deal with it have called for increased efficiency in harvest-
ing and export of seafoods and Tncreased participation in jeint venture
aperations. In Japan, while distant water harvests have declined,
seafood demand has increased making cooperation with other seafood
trading nations a high priority. The same call for increased coop-
eration is echoed by Common Market fountries. The EEC is importing
more seafood from nonmember than from member countries and exporting

to other member countries in greater volume than to nonmembers.

Other countries have become net exporters of seafoods, in part in
response to the new ocean regime, This is the case for Brazil, where
domestic consumption is low because of distance from supply centers
and relatively low meat prices. Australia, on the other hand, despite
its large fisheries conservation zone has a lTow level of fishery
production and harvest areas are geographically concentratec. Thus,
while some potential fer growth exists, it lies primarily in the
developed fisheries which already face problems of overinvestment and
threats to fish stocks.
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Apparently it is not always true that coastal states whose conservation
zones are extended will increase exports. This point was demonstrated
with data presented and discussed in a theoretical model. In general,
while world catch has increased by 2 percent between 1976 and 1979,
international trade in seafoods rose by 23 percent during that period.
While this is causing temporary dislocations, greater stability in both
supply and import demand should lead to more profitable develupment.

Fisheries Development and Seafood Trade

With respect to fisheries development, the United States' policy is to
assist small and medium sized producers in the area of seafood trade,
thereby acknowledging the strong link between the growth of the fishing
industry and international marketing issues.

For small open economies such as Northern Ireland and Hong Kong, fish-
eries development is often hampered because it takes place in waters
controlled by countries whose objectives may differ from their own.

In Ireland there has been a ten-fold increase in landings and expansion
of the fleet since the state sponsored Sea Fisheries Board was charged
with the development of Irish fisheries. Ireland's exports have ex-
panded recentiy because of the demand for mackerel in West Africa,
again illustrating the relationship between development and inter-
national trade.

Opportunities also exist for new markets far United States seafood,
especially in developing countries. The expansion of seafood markets,
both domestic and foreign, will require, however, a change from
emphasis on production to emphasis on the needs of consumers. When
fisheries development is looked at in the developing versus developed
country perspective, trade liberalization policies which benefit
developing countries are clearly needed if these countries are to
realize real growth in their fishing industries.

At the regional level it was argued that new infrastructures will be
necessary to ship the product to where it is needed.

Consumer Demand

Another topic of extensive discussion was consumer demand. Japan has
increased meat consumption since the 1960s and beef, pork and chicken
are now strong substitutes for high, medium and low quality seafoods,
respactively. Further, the income elasticity is greater for meat
products than for fish products.

In the United Kingdom, low expenditure elasticities of demand have
been estimated for imported salmon. Projections are that the United
Kingdom saimon imports, primarily of European origin, will rise and
that real salmon prices, as well as other seafocd prices (except for
shellfish) will decline.

The market for Pacific salmon provides an interesting laboratory to
test some of the hypotheses of economic theory pertaining to price
determination. Many factors are involved, including substitution and
demand among species, a variety of product forms, differential growth
rates in demand across regions, exchange rates and transportation
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costs, Seasonal factors may also be important in seafood markets.
Since 1974, Canada has become a major supplier of herring roe to

Japan. Econometric analysis has demonstrated that the price elasticity
of demand is substantially different during the January to September
period than it is during the rest of the year. Much of the harvest
occurs during the first half of each year, inventories are held for
substantial periods and, thus, speculation plays an important role.

Price elasticities of demand for Dutch mussels vary across countries
and depend on the availability of substitute mussels. The structure
of retail markets also seems to be of major importance in marketing
highly perishable products. Frozen fish products appeared between 20
and 30 years ago but since then, no new products with broad¢ appeal

have appeared, Quality and price are of utmost concern to the Japanese
seafood buyer along with the change from marketing through small shops
to selling through supermarkets.

Also noted was the fact that values of salmon, prawns and herring are
higher than those for bottomfish and that shoreside processing of the
latter is difficult, giving trading companies and fishing companies
different perspectives on this issue.

Market Analysis

How does one analyze markets? It was suggested that analysts have

been too quick to accept the perfectly competitive model in estimating
demand relationships and a better understanding of the market structure
at each of the levels in the market channel is necessary in order to
determine the appropriate model to use. In the world tuna market,
industry structure is important. The tuna industry is quasi-aligo-
polistic but with more than 200 brands at retail, competition is
fierce. Prices may also not always adjust to clear the market and,
tharefore, more recent econometric techniques designed to look at
markets in disequilibrium should be considered.

Public Policy and Internpational Trade

The relationship between public policy and international trade received
considerable attention. OQutlined were aspects of the United States'
"fish and chips" policy, under which foreign access to waters in the
United States fisheries conservation 2one is related to trade conces-
sions. Also spoken of were efforts to encourage joint ventures and to
promote United States seafood sales. The issue of joint ventures was
also discussed. Jeoint venture operations, with lower operating costs
and high ex-vessel prices (than would be the case for deliveries to
land processors), have resulted in changes in trade patterns. especial-
1y in groundfish. From a welfare perspective, gains and losses frem
Joint ventures depend importantly upon the nature of the market
structure of the foreign participants.

A closer look at U.S. trade policy in fisheries products was called
for and problems of particular concern about trade restrictions were
raised.

Additicnal remarks relating public policy and internaticnal trade were
that government objectives in the U.5.5.R. with respect to fisheries
include the provision of fish for home consumption, agriculture {(fish
meal), pharmaceuticals, and trade.
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Further exgansion of the Irish fisheries depends on continued exemption
from the “beach to beach" provision of the EEC's common fisheries
policy.

The cost of enforcin? fisheries Taw may have an important impact on
catch rates and equilibrium stock sizes.

The results of an input-output model to look at the impact of changes
in the allocation of fish on income, employment, production, and
exports, with particular reference to Dermark, were also explored.

Exchange Rates and International Seafood Trade

Multinationals are actively involved in international seafood trade

and the investment decisions of such ¢orporations are strongly affected
by exchange rates. They have affected both supplies of seafood, such
a5 cod, and real quayside prices in the United Kingdom. The strength-
ened United States dollar and competition from Morwegian farmed salmon
have affected the United States salmon industry. Despite such problems,
however, a return to the situation of the 1930s in which trade in

salmon with Germany was done via a cumbersome barter system was nat
advocated.

Not all importers of seafood purchase for domestic consumption. Sub-
stantiai volumes of frozen fish imported by Germany are re-exported
after further processing. Furthermore, on the export side, some
product is shipped abread through having harvesting vessels offlpad in
foreign ports, a situation described in the case of Taiwan. Future
Tisheries development in Taiwan will be affected by labor shortages,
fuel costs, and reduced access to fishing grounds,

Data Exchange

Much of the conference was devoted to a discussion of aspacts of data
exchange. Data collection and market study activities of Infofish,
GATT, OEDC and NMFS were outlined. A panel chaired a workshop dis-
cussion of methods of improving information exchange. Spoken of were
the types of data needed for understanding international seafood trade
and indfcated was the extent to which sucﬁ informatien is currently
available. Sources of information concerning tariff and non-tariff
barriers to trade were als¢ discussed. It was decided that three
directories would be developed to improve infarmation exchange capa-
bilities. A working group was appointed to prepare these directories
as well as a report on issues involving the establishment of a central
data bhase.

Plans for the Future

1. An international institute was formed and an executive committee
will address policy issues and plans for the next conference.
The name for the new institute and the acceptability of formal
membership are to be determined through a mail ballot distributed
to all persons registered for the conference. The executive
committee will seek out funding of and a lecation for the insti-
tute's secretariat, to be temporarily located at Oregon State
University. The cuties of the secretariat are to carry out the
day to day activities of the organization: correspondence,
facilitating communication among researchers wanting to do
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cooperative work, assisting with the data exchange function, and

other administrative activities.
of the following individuals:
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Frederick J. Smith
Department of Agricultural
and Rescurce Economics
Oregon State University

Corvallis, OR 97331
USA

An information exchange working group was formed and a list of
individuals identified for possible membership, including Joe
Terry (Northwest and Alaska Fisheries Center, National Yarine
Fisheries Service, 2725 Montlake Boulevard, East, Seattle, WA
98112, USA) as chairman. This group will coordinate the prepara-
tion of three central directories:

a. an annotated directory of sources of data relevant to
studies on seafood trade;

b.  an annotated bibliagraphy of studies on seafood markets and
trade; and

€. a directory of institutes and individuals involved in
specific areas of research pertaining to seafood markets and
trade. The working group will also prepare & report on
issues involving the establishment of a central data base,

1t was decided to hold the next conference in 1984 and it 1is
hoped that Sydney, Rustralia, will be its site.

Abby H. Gorham
University of Alaska

Richard S. Johnston
Oregon State University
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Fish Trade in Asia and the Pacific

Wolfgang Krone
INFOFISH
Kuala Lumpur, Malaysia

It 45 a pleasure for me to join you here in Anchorage. The fishing
industry is a global industry and opportunities to make contact with
one's colleagues, including some old friends, is always a welcome
experience.

One reason that we at INFOFISH have taken a particular interest in this
conference is that you have obviously called it to address some of the
very concerns which brought our project itself into existence. You are
concerned not only about the fishery industry's need for marketing
information, but how to process that information as efficiently as pos-
sible and how to get it to its intended audience.

In view of this [ think you may find it interesting to hear something
about our experience in this regard.

[ am sure you know that FAD has always seen a major part of its role as
the collection and distribution of information. Its Fisheries Depart-
ment has been very much invelved in this activity ever since it came
into existence.

One important aspect of these FAQ activities has been the preparation
of market studies on key commodities. The Organization commissioned a
series of these studies in 1975, covering the Asian/Pacific region and
focussing on tuna, shrimp, crab, lgbster and pelagic fish. They were
conducted jointly by FAD, working through its South China Sea Pro-
gramme, and by the Asian levelopment Bank.

These were useful studfes - to us as well as to our clients. They
helped us to learn more about the complex structure of trade in this
region. They illuminated certain long-term trends, On this basis it
was possible to make certain projecttons about supply and demand that I



know were useful to planners in government and in other institutions.

But information, no matter how accurate and extensive iz is, is not a
useful commodity in itself. TIts usefulness depends on it getting imto
the right hands at the right time. The trouble about these studies, as
we came to see it, was that these conditions were not being completely
fulfilled, There was an important audience - the industry itself -
that we were not reaching properly - in some cases not in time: in some
cases not at all. Data and information is, of course, as perishable as
fish and we were particularly concerned about how long -t tnok to get
information distributed in this way.

By 1979 the figures from 197% had certainly perished in terms of use-
fulness, and whether or not the studies had reached al! the people we
wanted them to, it was time for us to update them. So we sat down with
our friends in the Asian Development Bank and began thinking about this
process. And at this point we began to look at ways to supplement and
improve these studies with a new kind of delivery system.

It was a good time to make this kind of review. Between 1975 and 1979
there had been an interesting development in this field. FAD had
launched a fish marketing and advisory project to serve Latin America
and the Carribean. INFOPESCA. Basically what INFOPESCA did was chan-
nel market information direct to users. It was, and it sti11 ds, a
very successful venture in marketing cammunicaticns on a hemispheric
scale. We had learned much from the INFOPESCA experience. [t now
seemed to us that it was time to build on this experience and to apply
it to conditions which were similar but not identical - in the Asjan/
Pacific region, MWe took a hard look at the informatior needs of the
fishing industry in this part of the world and without too much diffi-
culty they were seen to fall into certain distinct categories. To
state the obvious - the industry needed information as the basis for
making decisions.

First - decisions about Tomg-range strategic planning. For instance
which products to offer in the future, in what guantity ana at what
price. Decisians about how to change the organizatiorn to fit a future
environment, decisions about Tong-range product development. lang range
quality goals and so on.

Second, these companies needed information as the bas s for tactical
decisions about how to achieve those long range goals. In general -
decisions about how tc acquire the resources, the means, fipancial and
otherwise, to get where they wanted to go.

Last, but very definitely not Teast, the industry needed information as
the basis for day-to-day operational decisions, Decisions about where
to sell what was caught and for how wuch. Information about markets
and prices. Informaticn about how to tailor product lines for specific
markets, about opportunities for developing new lines, and so forth.
As you look over this shapping list of information requirements you see
quite clearly that only some can be met in the conventional manner - by
the pubtishing of conventional commodity studies and other reports; and
only some of these publications can survive the delay which is inherant
in conventional delivery systems without perishing - without Tosing its
usefulness.



With these needs identified we :et to work to design a system to meet
them. We had., as [ have said, the INFOPESCA model 'n mind, but a
direct copy of INFOPESCA was not what we needed. There are significant
differences between the situations in these two regions. The most
important ome is that in Latin America, the industry was operating far
from its capacity. The need was to build the volume of sales. In the
Asian/Pacific region, increasing volume is important too, but not as
important as the need to build value and to diversify into new product
lines and new markets.

In any case, it was on the basis of an analysis of the information
requirements that we came up with the operational specifications for
INFOFISH, INFOFISH is an information processing and distribution
machine, tailor-made for the Asian/Pacific regicn.

The category of information that has occupied our attention most com-
pletely in the first year has been short-range operat-onal material,
The most visibte and certainly the most called upon assistance is our
service as a clearing house of buying and selling information. In this
department we f3l1 the role, to use a telephorne metaphor, of the
switchboard operator in the days before automatic exchange systems., We
make connections - we plug buyers into sellers and vice versa. Like
telephone operators, our task is solely to make these connections.
What the parties on the line talk about after that, what agreements
they reach are not, strictly speaking, our business. We do not listen
in, but we do ftake a lively interest and we even ask the parties to
keep us informed as much as they can about results. And fairly often
they do. In our first year of operation we have serviced rpughly 750
requests for this kind of buy and sell information. Although we do not
know exactly, they may well add-up to 100 million US Dollars of
business.

This part of our operation is handled by what we call our Trade Promo-
tion Unit. Our main registry is the INFOFISH data bank anc it contains
three main categories of information:

- Detailed specifications on 450 products produced in tnis area.

- A list of preducers and exporters of these produtts. We now
have nearly 600 listings in this category.

- A list of some 2 500 importers who have macde known to us their
interest in buying these products, either on a continuing basis
or to fi1l a current need.

This data base is of course not a static collection of 'nformation but
a dynamic, constantly-changing assembly of partly confidential informa-
tion on companies and their products. It is continually being updated
and added to in the course of the multitude of mail, telex and tele-
phone contacts that we maintain with traders and producers in the
region and importers elsewhere,

At present, this information is beimng stored and accessed us:ng a word
processing system. This obviously is not the ideal way to go for an
operation of this scope. [t places limits on the speed of cur responses
that we could not accept as a permanent condition. But the very high
degree of utilization of this service in our first year helps us to
make a convincing case for the need for computer equipment. MWe are. at
the moment, seeking a donor who would give us the money to acduire one.



Our clients for this service are a varied fot. Our exporters include
ohe- or two- person operations with the capacity to handle a ton or so
of fish a day. We also have some multi-million dollar companies which
can handle several hundred tons. Most of our clients are medium size
organizations, We have exporters in all our 17 member countries, We
have them in the big ones like India, Thailand. Korea and Malaysia. We
also have listings in the smaller centres. In Fiji, for instance, we
list an exporter of mushroom coral. clownfish and other lines. And we
list a cooperative in Tarawa, in Kiribati, which sells dried sharkfins
in three grades. We do not get many calls for assistance from the
really big companies. It is safe to assume they have their own market
intelligence systems.

This service is closely supported by a market newsletter, INFOFISH
Trade MNews which we publish twice a month and which carries current
price information on about 400 products and markets together with other
news. We get this information from a network of correspondents in our
member countries and elsewhere. After 20 issues we put this newsletter
on a subscription basis. The subscription fee is US$§ 245 for member
country subscribers - US$ 295 for everyone else. Orders have been com-
ing in briskly since we, so to speak, went commercial. This - and the
results of a readership survey we ran earljer this year - suggests that
the industry finds this newsletier useful. MNewsietters of this type
which deo exist are entirely geared to clientele in developed coun-
tries. We seem to have filled a real vacuum.

As I have mentioned, we want to take as much advantage as possible of
data processing technology - at least to the extent consistent with our
means and with the need for confidentiality. It would be particularly
useful to handle the price and market trend information in the news-
letter this way. I hesitate to get too futuristic in my thinking. But
data processing costs are falling fairly rapidly and I am optimistic
about what can be done later in the decade. It would be nice for in-
stance to think that eventually we could make this information avail-
able - very selectively - on line through terminals at our INFOFISH
National Liaison Office. And after that - admittedly some time after
that - in the offices of fish exporting companies and others in our
region. This newsletter information is fresh when we get it - if it
is not: we do not publish it - and we get it from reliable and care-
fully selected sources. Computerization would make it even fresher and
to that extent even more useful to our clients.

Charging a subscription fee for the newsletter is the first step toward
making INFOFISH self-supporting, We are funded by the Government of
Norway for three years. But the ultimate aim has always been for this
operation to pay its own way. If our service 1s commercially useful,
it should be able to de so. If it is not commercially useful there is
no peint in continuing it. Going by our first year. it looks as if we
do fill a real need in the region.

This brings me to the category of medium-term information needs and
what we do about them. OQur main instrament in this area is the Techmi-
cal Advisory Service which offers advice and information on a very wide
range of subjects. We answer questions - or we obtain them from other
sources - on such matters as quality contrel, product development,
plant design, processing technology, and import requlations. This ser-
vice is supported Dy a very weli-equipped technical information centre,



which we established ysing FAO's very extensive information and adyi-
sery resources, not only in Rome but also in the field. Here too. our
clients come in all sizes and from all parts of the region. We have
answered calls, for instance, for advice about how to meet importers'
requirements for products packaged in plastic film. We have advised on
the feasibility of exporters opening up new product lines. We received
2 request for information about quality control measures pertaining to
shark liver ail. Recently we serviced a request for information about
how to equip floating factories. These are the ends of the spectrum.
The majority of queries come from medium-scale operations - questions
for instance about madern freezing methods, or the canning of tuma and
other products. We are Vimited in what we can do in the way of direct
consultancies by our manpower, but we have given some on-site advice,
and we do maintain a roster of specialists to whom we can refer other
requests,

Also in this category of medium term information we commission and pub-
1ish studies. We are, for instance, working with AsDB and the FAD
South China Sea Programme on the latest update of the commod ity series
[ mentioned earlier. MWe commissioned the Marine Products Export Deve-
lopment Authority of India to make a study of trade within the Asian/
Pacific region. A study on marine transport of frozen fish is now
being published.

At this point, I would like to introduce you to a magazine called
INFOFISH Marketing Digest. It is a 40- to 50- page publication. It is
issued every two months and it plays a key part in our strategy for
meeting the medium term information needs of our clients. The Digest
covers processing, marketing development, investment, transportation,
quality contro! - in fact all matters related to the post-harvesting
stage of fishing industry operation.

We also use the Digest as 3 delivery system for our studies. Con-
densed, advanced versions of these reports appear in the magazine
before the mafn publication is issyed. In fact, the function of get-
ting this advance notification out s one of the primary reasons for
the magazine's existence.

We expect to begin 1983 with another step toward financial self-suffi-
ciency - by selling advertising space in the magazine. The audience is
influential and precisely targetted, the rates are good and you can
even buy an outside or inside cover in full colour if you hurry. 1
will be glad to take your orders in the hall.

And for the long-range decision makers and their information needs, our
role here is more limited, not by accident but by choice. The industry
in the Asian/Pacific region needs long-range information - leng-range
market research in particular - as much as any other industry and prob-
ably more than most. We are nat involved in the generation of this
kind of materfal. The reason is simply that there are limits to our
resources and if we try to do everything, we wind up dotng nothing ade-
quately. This does not mean that we are not involved in long-term in-
formation. On the contrary. The area in which we are very much in-
velved 1s in transmitting the message. We can get long-range studies,
including market research studies, to the peaple that need them most
and that can put them to best use - namely the industry. Furthermore,
we can do so probably more efficiently and rapidly than any other chan-
nel or mediun presently available.



If this sounds like an invitation there's an excellent reascn. [t is.

Speaking directly to this audience and particu arly tc those people in
it wha are involved in research. let me invite you to ceonsier [NFOFLSH
as an alternate, supplementary or in some cases even lhe primary deli-
very system for your reports. We are prepared, specifically, to re-
serve a portion of INFOFISH Marketing Digest for this purpose on a
planned and systematic basis. Our Asian/Pacific audience is one you
want to reach and one that needs to hear from you. The inaustrialized
nations - Japan, the lUnited States, North America - are. in the view of
these countries, important markets with great potentfal. The industry
in these developed countries need this cammunication tco. "he benefit
to it is the building of a better informed, more capable fisning indus-
try in this region - an important source of supply today and, maybe an
even more impartant one tomorrow. The Asian/Pacific region is moreover
an increasingly important market for some of the world production.

To sum it up then - and that is what I think I should do about now - it
would be good news for the industry as a whole i this meeting fin
Anchorage could count among its accomplishments the estabi shment of a
working relationship between your prganization amd INFOFISH. It would,
to my mind, be a perfect meshing of capabilities. From the viewpoint
of your organization, the benefit might well be a we' come additional
measure of insurance against the development of 4 commur ication gap
between the gemeratars of information and those who need to make use of
it - between researchers and those who must apply that research in the
industry. There are benefits of course for us at INFOFISH too. We too
would get insurance against the dangers of getting so close to the
trees that we lose sight of the forest or perhaps ] should say so deep
into fishery products that we cannot see the fisheries. Certainly we
would feel less isolated from the centres of long range irvestigation
where new methods and knowledge are gemerated - better connected with
the sources of information that our clients need, and whicn it is our
job to deliver,

In short, 1 think we can do useful work together and [ look furward to
that collaboration.

Thank you.



international Trade in Fishery Products:
Issues for Developing Countries

Renzo Franco
Ceneral Agreement on Tariffs and Trade
Ceneva, Switzerland

Introducticn

1, A large number of developing countries record a gignificant level
of fish and fishery preoducts landed and wmany of these ¢ountries have
the potential to dincrease their catch.

2. There are roughly a thousand different specles ot tish aud aquatic
animals of which several hundred are of commercial significance.

Species are designated differently in different parts ol the world and
national tariff schedules cun involve up to 100 tavriff sub-povitions for
certain CCCN headings.

3. This note attempts to provide a picture of overall developments in
world catch and international trade in fighery products, notably from
the point of view of developing countries, illustrating tarif! and non-
tariff measures affecting their exports to developed country markets,
and suggesting some points for consideratiom in cthe evert of & further
process of trade liberalization in this sector.

2
World nominal™ ecatch

4. The world nominal catch of fish, crustaceans and gther aguatic
animals grew from an average of 40 million metric tuns ™ in the early
60's to an average of about 65 million metric toms in the early 70's.

1Tha term fish and fishery products in this paper covers fish,
crustaceans, molluscs and other aquacic organisme elither, fresh, frozen,
prepared or presgerved,

Noeminal cateh is the term used to designate landed cacch which
15 recorded.

3 . .
One thousand kilogrammes "net bagis",



5. The remarkable growth in total landings over the decade was
mainly ateributable to the following factors: (1) the expansion and
modernisaticn of the fishing fleets of a number of countries {notably
Japan, the USSR, and several of the Scandinavian countries); (ii}
increasingly sophisticated methods of locating schools of fish on the
high seas; (iii) use of more efficient fishing equipment and
techniques for storing and preserving catches; (iv) a large increase
in catches of species (anchoveta) destined for reduction to fishmeal
and olls, notably in the South East Pacific area; and (v} the
progress made by a number of developing countries, especially
countries in the lndo-Pacific regiom and on the West Coast of Africa,
in developing their fishing industry.

6. The world fisheries situation underwent a dramatic change in the
mid—-1970's. The average annual rate of growth of world nominal cateh
fell from 6 per cent {1960's-1970"3) to about 1 per cent
(1975'5-80's). As a result nominal catch in 1980 slightly exceeded
72 million metric tons.

7. The explosive development of South-East Pacific anchoveta [ishery
was dramatically reversed, while overfishing of certain species and in
certain fishing areas {notably of cod, herring and capelin in the
North-East Atlantic; and of Alaska pollack, herring and makerel in
the North-West Pacific) has signiticantly reduced the stockg-to-catch
ratle For certain speciles, thereby severely limiting in a number of
cases the possibility of either increasing the offtake or even
maintaining it at the present level. National and Internmaticmal stock
management measures, such as agreed catch-quotas, seasonable
restrictions on catch, and mesh-size limitations for nets, have

been introduced, but results, in general, appear to be limited.

8. Possibilities for any further major increase in world fishery
output would therefore be linked to the exploitation of new fishing
areas and the fishing of other species in additien to those now most
widely in demand by commetce and industry. According to FAO

studies, some of the more promlsing areas for new fishery development
are in the South-West Atlantic and the Indian Ccean. Possibilities
for lncreased fishery production have also been identified by FAO in
certain parts of the Caribbean., In this context it may be noted that
many of the developing countries adjoining these fishing areas are, in
fact, planning to expand thelr fisherles.

9. A large number of the less~known species currently landed in
developing countties may offer opportunities for trade development. A
prerequisite for such trade diversification and develcpment is,
however, a mote widespread awareness among buyers and consumers about
substitute fish products which developing countries could supply. Such
diversification should also centribute to reducing wastage from fish
catches, estimated at some 10 million toms in recent years or 15 per
cent of total catches.

lThis is, inter alia, a consequence of production, processing and
marketing being geared to Just a few species, as other speciles caught
are often returned as "waste” to the sea (c.f. FAO, The World Food
Problem, E/CONF.63/4).
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10. The development of aguafarming of fish, crustaceans and molluscs
in fresh and coastal waters could offer additional opportunitles for
significant increases both in output and in earnings from fishing
activities. While aquafarming on a large scale depends on advanced
technolopgy and capital investment if it is to be profitable, the
hydrological, oceanographic, goegraphic and elimatic conditlons in many
developing countries are comsidered to be particularly favourable for
its development or expansjon., Apart from augmenting protein foed
supplies, such an increase should also permit an expansion of their
capacity te export fish and fishery products.

11
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Processing and marketing ot “ishery products destined ror human

consumption

I11. Marine products are higty perishable commodil.es, mwie gapidly
susceptible to wmicrobiological spoilage than most other tecdstuffbs.

This has important consequences for the forms in which thev can be
stored and marketed. Advances in food processing toechonoicgy, .o methods
of preservation and in the speed and variety of means of Cransport
availlable, have considerably widened the market tor most <inds of fish
and fishery products, notably resulting in a sharp increase ir freezing
and canning.

L2, Different types of processing are intended to meet the requirements
of different segment of the market. Where high quality "fresh" fish,
curstaceans and molluscs are availahle at reasonabic pricus, cunsumer
preference is normally for the fresh marine product rather thar. tor the
corresponding preserved product, as most of the preservation techniques
in use alter semewhat the taste and often the texture of the marine
products concerned. For certain uses, however, preservec ur prepared
marine products are preferred - for instance, ready-to-ccok convenlence
foods, canned tuna as an accompaniment to salads. toiled anchovies for
party sunacks, etc.

13. Fluctuation in prices has alsc been a significant :ealure of the
market for fish and fishery products. This has resulted rrom several
factors, including movements in prices for competitive rr substitutable
products and the recessionary trends in most developed ceounutries.

L4, The maln species offered at present to fish freezing plants and
convenience fond packers include cod, haddock, hake, 3ole, halibut and
other flat fish. Freezing plants alsoc offer the main outlet fur various
types of crustaceans and for certain fish aquafarming products, notably
trout, On the other hand, tuna, mackerel, pilchards, sardines, salmon
and anchovies comstitute the major species that are processad by
cannerles. C{rabmeat is generally alse canned rathe: than pres?rved by
other methods. Fish of the herring family are generally cared ,

elther in brine, marinated or are smoked, as are some other varieties
mentioned earlier, notahly salmon and tuna.

15. Trade expansicn possibilities for developing countries wn trozen
fish and fishery products may alse be envisaged in respect nf retail
packed produces. Several developing countries have iulready
¢atablished a reputation for supplying quality fish preducts not only
of such traditional items as canned sardines, but also in regard to
such items as frozen fillets. Many developing countries have export
capacities for retail packed deep-lrozen crustaceans und moliuscs,
including marinated molluscs in aritight containers. A oumber of
developing countries have already significant exports of such retail
packed fishery preducts.

1Curing 1s the cldest method of preservation taking the form or
either: (i) dehydration, for instauce by controlled sun-drving; (ii)
salting; {111} curing in brine; (iv) hot-smoking; (v) marination in
acetic acid solution; or (vi} after boiling, {wmersion in oil. All of
these preservation methods are still in use. The importance of
preservation of fish by means of smoking and marination i3, howsver,
declining in relative terms,

13
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TABLE 4., INTERNATIONAL TRADE IN FISHERY PRODUCTS

[0 = thousamd M1 ¥ = million Uss)

LMPORTS SN
1%7R 1979 1980 1378 1975 1980
A, Total fishery er:lu_c_ggbIr
World Q H,422.12 %, 319.¢ 6,199, 2 .9 7.n [N 10,0445
v 1:,146.1 15,052.1 15,199, % 11,3501 BNV 14,890.7
of which:
Developed countries 7} A, DTR. #,091.4 B.,6549 = L4801 9, 0853.5
v 17,7803 13,051.10 13,1844, L inLE &,701.6
Developing countries Q IS TR 1,891.3 1,B24. 7 RO 3,656.7
v YL 1,651.4 1760 7 13,0 5.,735.%
B. Fish, fresb, chlllid or frosin
World ] 1,360.0 3,6042.4 36771 3y9a 7. VI8 .4 L,125.1
¥ L4909 5,429.3 5. 560.F Ay LA 2717 S 400,40
of which;
Daveloped countrles 0 B3 I 2,887.1 2,680 # AN 2,414
v 3,939 4,827.2 4,915 = BT 1,577.4
Developing tountries Q 627.0 717.9 BY7. 2 L1658 1,169.7
v Ju.a “h?.1 480 1 L2930 1,265.0
C. Fish, dried, salted or smoked
World 0 3633 3%4.3 1925 LI LAY 481.0
v 992.4 1.222.8 1.097.¢ LET 0970 1,216.6
of which:
TDeveloped countrles v} 223.% 262.7 2534 67,0 k1:
v 759.2 971.2 BB U #9712 1,083.1
lteveloping countries [} 114 .2 115.0 170 .4 hi 12.3 75.8
v 223.0 232.5 2%1.% ULk 122.3 12%.2
D. Crustacsans and wolluecs, Fresl, frozen, dried, salted
warld Q 1,027, 1,185.3 1,116.1 9380 N 1.075.6
¥ 3.341.1 657.0 4,400, > 1.143.3 1130 4,016,101
of which:
Developed countries Q 911.6 999.3 961 | R 4786 480.8
¥ J.144.8 4,014 5 4,099 | [FCEI 1.496.1
Deve laping countrles q 100.4 107.1 1130 E bat. b 575.4
¥ 170.3 250.3 b2 S i 450601 2,541.9
E. Piah products and preparations whether or aet in airtight containcvs
World Q Tal.4 Bi6 9 89% 4 B1® .1 Bal. A 959.5
v 1.464.8 1,659.1 1,990 1 1.54F 1 1,738.13 2,015.4
of which:
Developed countries L] 630.1 460.1 514, BB 5800 £25.5
v 1.034.2 1,222.2 1,514 L.y, & 1,271.8 1.447.1
Developing coumtries Q 323.1 3134 3273 1d4:.L 202.8 64L.2
v 373.6 385.5 4105 29v. 4 da4.1 A47.1
F. Crustaceans and mollusce producls and preparations, whether or not {a airtight centiioers
World Q 1594 162. 4 168, JUIN 110.3 114.2
¥ 619.9 7215 7994 BIRLG 32008 59%.4
af which:
Beveloped countries Q 141. 4 133.0 152 . ENON.- 1 ab.0 61.0
v 581.2 681.0 Tai. b 2aH.H 00,3 62,4
Developing countries ¢ 17.4 19.2 15. 6 q4n3 50,5 52.7
v 36.3 8.7 &7.7 1467 1R0.8 196.8
1/

SouTge:

Including oils and facrs, crude or refincd, mzals

FAO, Yecrbook of Filshery Sracistics, ¥ol, 51,
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International trade

(a) CGeneral

16. International trzde in fishery products grew from USS I!.5 billion
in 1978 to almost USS 15 billion in 198¢. More than two-thirds of this
trade was accounted for by fresh, chilled and frozen tish; one forth by
fresh, chilled and frozen crustacesns and molluscs, while about two
tenth were of canned or otherwise preserved fishery products.

(b) Exports from developing countties

17. In 1980, developing countries accounted for 37 per cent by volume
and 38 per cent by value of world trade in figh and fishery products.
They exported about two-thirds of world crustaceans and mollusce, fresh,
chilled or frozen, but only one-third in the preserved form. Exports of
canned fish from developing countries increased by more than USS 100
million in two years, currently representing about one forth of world
exports in these products.

18. World trade of drled, salted or smoked fish in 1980 also increased
moderately In quantity and more substantlally in value. Alchough more
than half of the volume was exchanged among traditional proeducing and
conguming countries in Europe, the demand for cured fish by developing
countries expanded tn spite of sharp price Increases. Cured fish
products accounted for the main part in both preduction and export, in
those countries for which data was available.

(¢} Structure of trade with developed coumntries

19, Recorded imports of figh and fishery products into developed
countries in 1980 amounted to US$S 13 billien, or 87 per cent of world
total. Of this amount, about 40 per cent originated from developing
countries. Three markets, the EEC, Japan and rthe United States,
absorbed the bulk of developed countries' total imports Irom
developing countries. Developing countries also held over
three-quarters of the Japanese market.

20. Nearly one~half of all guch imports by developed countries from
developing countries were crustaceans and moliuscs, either freah ar
preserved. A large number of developing countries were involved in
this trade, of which the most impertant included Brazil, Hong Kong,
Malaysia, Mexico, India, Indonesia, Thailland and Venezuela.

Tariff and non-tariff treatments in major markets

21. Developed countries' tariff structures for fishery products vary
widely. .Japan has a relative simple tariff structure, while others such
as those of Norway and the United States, are much more detailed. Az a
general rule, tariffs are buiit up con the basis of the species most
commonly caught by, or imported into, the country concerned; and past
trade negotiations may have created new tariff headings for preducts

of interest to the negotiating parties.
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22, Preferentlal access under GSP schemes (duty-free or reduced
rates, unlimited or under country or other limitations) s generally
granted on some preserved or processed fishery products. Some
shellfish, fresh, chilled, frozem, dried or smoked are aisc included
in certain GSP schemes.

23. Weighted average m.f.n. tarlff for fishery products in developed
countries were reduced by 14 per cent from 6.3 to 5.4 per cent,
foilowing the recently concluded Tokye Round negotiations. Cuts were by
far more significant with respect to unprocessed products (20 per cent}
while more limited reductions were granted on processed products (2 per
cent) .

TABLE 5

Pre—and Post Tokyo Round m.f.n. tariff averagpsl
of developed countries

Products Pre-Tokyo Round Post-Tokyo Round i cuts
Fighery products 6,3 5.4 L4
of which:

Unprocessed 5.0 4.0 20
Processed 14.7 14.5 2

1Avera.ge of all tariff itews (i.e. duty-free as well as dutiable
items) weighted by imports of such items from GSP beneficiary counttriles.

2Austria, Canada, EE{, Japan, Finland, Norway, Sweden, Switzerland
and the United States.

24. Overall GSP margins were improved by 16 per cent but only by 5 per
cent on processed products which bear however an average GSP rate more
than 5¢ per cent less than on a m.f.n. basis.

18



TABLE 6

Pre-and Post-Tokyo Rgund m.f.n. and GSP tariff averagesl of
developed countries with respect to items covered by GSP
before and after the Tokyo Round

M.f.n., rate average GSP rate average
Products
Pre-Tokyo Post-Tokyo Pre-Tokyo Post-Tokyo )
Round Round % cuts Round Round % cuts
Fishery
products 14,1 13.5 4 7.3 5.8 20
of which:
Unprocessed 12.3 11,6 6 7.0 .8 31
Processed 16.4 6.1 2 7.7 Va2 7

1Average of items covered by GSP weighted by imports of such items
from GSP beneficiary countrieg. GSP rate averages should be read with
the understanding that certain products are subject to country or
quantitative limftations.

2cf. table,

25. Notifications of applied non-tariff measuresL in this sector are
less than thosge recorded for other agricultural sectors. They affect,
however, some substantial trade flows. Apart from quantitative
restrictions {global, bilateral, or tariff quotas) they generally
include licensing, health standards, product specification standards,
labelling apd marking regulaticns, packaging, and custom evaluation
procedures.

26. Further details of the Tokys Round results on fishery products
may be found in Annex I3 which provides dara on both pre~ and post-
Tokyo Round tariff rates in nine developed country markers (as avail-
able to date) at the tariff line level together with corresponding
trade flow data.

IGATT. Inventory of Non-Tariff Measures (AG/DOC series).

zFor details see: FAC, Registry of Import Regulatlons for fish
and fishery products, GCP/INT/345/NOR, Rome,1980.

3Not reproduced here, Interested persona may obtain a copy by
contacting the author.
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(a) EEC

27, The EEC imports a wide range of filshery products {rom developing
countries elther in fresh, chilled and frozen torm or In prepared and
preserved form. The tariff structure distinguishes between imports
for industrial processing and those for direct human consumption. The
former are generally traded liberally . The latter are ofter subject
to significantly higher m.f.n. duty rates,

28. The Common External Tariff on fresh fishery products is subdivided
into about one hundred separate lines. Duties on imports of tuna for
industrial purposes are temporarily suspended frem l2 per cent to zero.
Duties on other species range from 5 per cent to 5 per cent, although
duty free treatment is granted on some seasonal imports. The tariff
structure on preserved products 1ls much simpler, with dutles ranging
from 5.5 on salmon preparations to 25 per cent on canned sardines.

29, The GSP scheme applies subsrantial reduction to certain rypes of
shrimps and prawns, fresh, chilled or frozen (Genus Pandalidae sp. and
Genus Palamonidae sp., and Penaeus indicus, monodon, esculentes,
merguentis). The rate on fresh and chilled lobsters is alsc reduced
from 25 per cent to 7 per cent under the GSP. Preparation of
crustaceans and molluscs are also subject to reduced GSP rates.

30. The ACP countries are entitled to duty-free treatment for fish
and fishery products under the terms of the Lomé I1 Conventicu.
Shrimps and squids have also been recently included in the stabex
acheme, Certaln other Mediterranean countries also benefit from
preferential treatment in the EEC market under bilateral arrangemencs.
EFTA mewmbers are accorded preferential treatment in the EEC In the
form of partial reductions for certain specles of tish.

(b) Japan

31. The Japanese tariff structure for fishery products alsc cover about
one hundred tariff or sub-tariff lines of which only few are

duty-free. The GSP schewme covers less than one quarter of tarift

lines. Protective treatment is mostly applied to specles caught
locally.

32. Frash, chilled and frozen fishery products are ail subject to
m.f.n. rates ranging from J to 15 per cent, with the excepticn of
certain fry for fish culture that enjoy duty-free treatment. Five
items, (aquarium f£ish, hard roes salted, etc. shrimps, prawns and
lobatera, salted, etc. octopus, fresh, chilled or frezen, and hard
clams dried or in sheil etc.) are covered by the (SP scheme and
benefit from reduced rates.

33. M.f.n. duties on preserved and canned products range from 7.5 per
cent ot 15 per cent. However, the GS3P scheme 1s more widely applied and
it covers almost all products, except canned salmon, prepared squids and
scallops, and preserved shrimps, prawns and lobsters. For these
preducts it would appear that the GSP considerably reduces, orv
eliminetes cariff escalation.
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(¢) United States

34, In the United States, m.f.n. duty-free access is granted to a
number of major tariff linss representing the bulk of Lhe councry's
imports. These include TSUS LID10 (sea herring, smelts znd tuna, fresh,
chllled or frozen), TSUS 11047 (fish, skinned and boned, in Frozen
block, over 10 pounds), and TSUS 11445 (ghellfish, n.e.s., fresh,
chilled or frozen, prepared or preserved).

35. Although they benefit from duty-free treatment, shellfish are
affected by health and sanitary regulations preventing imports o
products that have act been covered by the required certificats.

36. lmport duties rise, however, markedly with the degree of
processing. For instance, fresh or chilled tuma receives m.f.n.
duty-free treatment. Canned tuna not in oil bears a 6 per cent duty
up to a tariff quota equal ro one-fifth of domestic canning cutput in
the preceeding year, and thereafter a 12.5 per cent rate. Canned tuna
in 0il 1s dutiable at the peak rate of 35 per cent. The raty levied
on canned sardines ranges (rom 4 per cent to 30 per cent depending on
the unit value rate of the goods.

37. The GSP scheme applies to a number of products of interest to
developing countries, including canned anchovies in o0il, fish pastes
and sauces, preserved oysters aad oyster juice, crabmeat not canned,
canned clams, sturgeon reoe, and other fish roes not in oil.

Issues for future trade liberalization in the fishery sector

38. Although the picture that emerges from previous paragraphs would
indicate that developing countries’ fishery exports to major markets
are affected by a number of issues specific to each ot these markets,
some consideration may mevertheless be given to certain peints which
could be included in a list of future requests for trade liberalization
in this sector,

39. To expand thelr exports, developing countries must, firstly,
expand and diversify their production as well as increase rThe quality
standards of any product.

IThe Maryland State Shellfish and Product Act does nut allow
imports of shellfish unless they have been certitied for inter-State
shipment by the US Publiec Health Department.
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4Q. With respect to exports to developed countries, developing
exporting countries should seek to obtain preferential rates in
alrfreight for those high-valued products that could reach high-income
markets in a fresh or chilled state.

41, Developing countries could also consider the possibilites to
expand their intra-trade in thoge products more characteristlcally
preserved or prepared, such as certain cured specles of fish.

42, In terms of requests for improved tarilff treatment Lo developed
matkets, a tarift reclassification may be desirable s0 as to obtain
lower m.f.n. rates on those species typically produced in developing
countries and which could only compete at lower prices in major
markets. This would also prevent an increase in tariff escalatlon for
those other specles must commonly traded in preserved or canned form.

43, For those products, such as tuna, sardines and ather
preparations, scope may exist for improving the GSP schemes elther in
terms of thelr coverage and of the level of tariff reduction or other
existing limitations.

44, As regards non-tariff measures, an improved system of notifications
as is currently under considerations in most countries participating

in multilateral trade agreements, could result into a significant step
towards a bette knowledge of existing systems aud a possible

negotiation on their normative simplification or removal.

The author is Economic Affaira Officer inm the Agriculture
Division. This paper presents the personnal views of the author and
cannot in any way conatrued as representing those of the GATT.
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OECD Work on International Trade
in Fish and Fish Products

Paul Adam

Organization for Economic
Co-Operation and Development
Paris, France

The study, International Trade in Fish Products: Effects
of the 200-Mile Limit, recently finalised by the CECD
Committee for Fisheries was centered on the effects of the
newly adopted 200 miles fishing zones on international
trade. It was not meant to assess the policies pursued or
to_recommend specific orientations or measures. It was
felt useful to only sort out the first facts about the
consequences of the new regime of the sea for the trade in
fish and fish preoducts. Cbviously, since 1977 which has
been the year during which the most important decisions
were taken in this respect, the situation could not have
as yet stabilised. But the first consequences of so
general a development were bound to be felt rather quickly
and it was essential to survey them immediately, sc as to
avoid being one day, and one day in the relatively close
future, suddenly confronted with unexpected detrimental
changes in fish trade.

As 1% is impossible to summarise 192 pages of a densely
printed text, illustrated by many statistical tables, 1t
may be more helpful to highlight some of the findings
selected as the most important ones.

1. A redeployment of the fishing activity has been the
first and immediate consequence of the new regime. The
operations of the Eastern and the European fleets, trade-
itionally or more recently engaged in exploiting the
Atlantic and Pacific waters off Canada and the United
States, were drastically reduced. Compared to the previous
kigh catches in the area, the remaining shares of those

far distant fleets are now close to being negligible. The
Eagtern fleets were expelled from the North Sea
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and the European fleets from the Barents Bea. The fisherles
in the Bering Sea were also immediately orpganised along
the new principles, with the result that Japan has to rely
upon exchanges with the USSR and quotas granted In the US
zone off Alaska, while the USSR had toc retreat into the
exploitation of its own zene. And the Icelandic waters
had already been practically reserved to the nationals.
Overall about 12 million tons of mostly food fish were
caught by long range fleets in foreign waters up to the
mid=1970's, when the total world catch for human consump-
tion was around 44 millior tons.

In other words, the losses of supplies for certain
countries have been very significant, while other
countries have gained new resources, and, in some cases,
the first countries have alsc and already benefited from
stocks being in a process of rehabiiitation. It is there-
fore logical to accept the common wording whick cpposes
the "lodgers" +to the "winners", In the trade of demersal
fish this is very important because the locsing countries
are not necessarily compensating their missing catches by
equivalent imports from the happy winning ccuntries.
Improvements in resources avallability have not always
been accompanied by improvements of market pcssibilities.

2. The cage of tunas, especially the tropical tunas,
brings about the problem of the countries which wish to
develop the exploitaticn of formerly neglected resources
situated off their coasts. Surely the conditions for the
production of tunas are far from being stabilised and are
iikely to change significantly in years to come. 4ll
countries having possible access to tuna resources have
made or are making efforts in order to organise their own
production. The same kind of national development has
already taken place for other species off the coasts of
South Americe and the African countries fronting on the
Atlantic coast are now making efforts in the same
direction. Thisz can take the form of Joint ventures
whicn are rarely contracted without provisions for the
training of local crew and the improvement of the shore
facilities. All in all, it leads to the ¢enclusion thatl
the share of international trade should be increased for
the developing countries, including the possibility of
further trade between one another. Currentlv there is
very little trade, only 3% of overall world trade in fish
products by value, between countries belonging to neither
the OECD or COMECON. It means that, generally speaking,
the links between production on one side and processing
and marketing on the other side will be weaker. The trade
of industrialised countries which were accustomed to
closer contact, often times exerting a certain control
over the origin of their supplies, will have to adapt to
this new situation.

3, The production of fish meal and fish oil is still the
source of an important international market, and should
remain go for those species which are caught in too great
quantities and which do not appeal sufficiently to the
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consumers, It should nevertheless be noted that such
stocks have often been overfished and do not always recover
as rapidly as it cculd have been hoped. Another more
recent develcpment is the growth of the production of
canned pelagic fish. It might be that the aburdant

pelagic specles which it was envisaged could be trans-—
formed into F.P.C. {fisgh protein concentrate) would have
more success for human consumption in more tasty prepar-
ations,.

4. Important living resources of the sea have net been
actually affected by the new regime of the fishing zones.
This meinly concerns the crustaceans which represent a very
valuable international market. The link between that
market and the other markets mentioned previously is that
the same problem of the limits in resource availability
has in many ceses led tc the necessity of protecting the
resource and avolding excessive fishing. Possible
scarcity of supply and a sustained demand may have lead
to high prices, even to very high prices (cf. caviar!...
which is the most costly food offered on the market),
hence a delicate balance to be found so as to maximise
the global returns without endangering the stocks, and
avoiding to overcome the price limit beyond which the
consumer would switch to an other kind of luxurious item.

5. The market for fresh fish, which is perhaps the most
important is still growing in spite of the mounting costs
of fast transportation. It proves that in fish marketing
gocd quality and variety are profitable. But these
markets are necessarily regional and can only become
international when state boundaries are close enough.
They cannot be considered as fully international in the
sense of this paper.

Other consequences and many nuances could be added to the
above five general remarks. Their sketchy presentation
has nevertheless the advantage of leading to broad
cenclusions which are of interest because they are usually
not sufficiently emphasised.

The first conclusion is that the new regime of the sea is
at the same time beneficial to countries which did not
exploit fully the fish rescurces off their coasts and
detrimental to those countries deploying distant water
fleets to meet high domestic demand. In other words, the
potential exports are increased as well as the potential
imports which should logically lead to an increase in
international trade.

Unfortunately the complete story is not so simpie:

- Fish trade is a very complex one; many different species,
and presentations, varying consumers habits, etc.. As
a result the changes in supplies might meet demands
which could be somewhat reluctant to adopt the products
which would correspond to the new pattern of supply.



- In the overall movement towards the new law of the sea,
there has been, in fact, an unorganised but efficlent
world lobby of fishermen eager to exclude tne foreign
competitors from their usual fishing grounds. A1l the
pusiness circles... and even the consumers have become
aware of the overfishing problems and of the fact that
fish resources are not unlimited. 4 side but essential
consequence of that awareness has been a relative in-
crease in fish prices, an increase which could have been
effective before any asctual scarcity in the supply.

- Finally there are now cases of overall catches below
records of former years, but obtaining relatively poor
prices, hence difficulties of geeting rid of thre inven-
tories, and fishing operations rendered non profitable
by significant cost increases not followed by corres-—
ponding developments in gross earnings.

After having accumulated many facts and figures the OECD
study does not arrive at a very original conclusion but
maybe at one which will be easily accepted here as it is

a conclusion similar to one of the most important drawn

by the organisers of this conference. With 2 view to the
complexity of the situation and its present evolving state,
it is very important to keep and to improve the recording
and the exchange of data.

Another conclusion of the CECD Committee for Fisherdes is
more policy orientated and cannot lead to very detailed
comments. When the price for frozen blocks of demersal
fillets has, in spite of inflation, remained practically
stable for five years, when the prices for tunas are on a2
decreasing trend, to mention only two ¢f the main sectors
in difficulty, there are problems for promoting exports or
complaints about difficulties before being ahble o enter
into importing countries. This leads to negotiations and,
in order to sort out the arpuments put forward, to studies
in which the OECD Committee is embarking itself following
the mandate recently received from the OHCD Council. As
the precise topic and the outline of the studies are
presently under discussion, it might suffice to indicate
that the aim will be of examining the consequences for
international trade of the current policies in the sector
and of the adjustment measures taken in various countries
for compensating difficulties with which the fishing
industry is confronted.

Tne author 1s solely responsible for the ideas and
information presented in this paper.
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Extended Jurisdiction and Its Effect
on World Trade in Seafood

Parzival Copes
Simon Fraser University
Burnaby, British Columbia, Canada

Abstract

With world-wide acceptance of the 200-mile limit, unrestricted inter-
national access to the world's marine fish resources has been replaced
largely by a system of national fisheries jurisdictions. The former
condition of near-anarchy in the exploitation of marine fish stocks is
being replaced by more orderly national and muiti-pational management
regimes, This should result, eventually, in greater economic bemefits
and probably also ir larger aggregate fish production than otherwise
would obtain.

The new world regime in fisheries is bringing about a gradual shift in
fishing activity from distant-water fishing fleets to coastal operations.
Generally, states with large coastal resources are increasing their
proportion of total fishing activity. In a concomitant shift in trade,
the fish-rich coastal states are increasing their relative share of
exports and reducing their relative share of imports. These shifts are
resulting in an overall increase in the volume of international trade.

In the short run, extended jurisdiction is causing dislocations in
established fishing and fish trading patterns. Even fish-rich coastal
states are experiencing perversely harmful effects of the 200-mile limit
in some instances, as a result of trade diversion. In the international
realignment of fishing and fish trading activity, many new arrangements,
sometimes in the form of "joint ventures", are being developed.

The outcome of extended jurisdiction in the long run is Tikely, on bal-
ance, to be beneficial to world trade in seafood. Resource management,
made possible by national jurisdiction, should result in a more secuyre
and potentially larger supply of fish. Reduction and regqularizatien of
distant water fishing activity should also help to stabilize the pattern
of demand from fish importing countries. In the more predictable
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environment that is emerging, international trade in seafoed should find
conditions conducive to profitable development.

Intredugtion

In 1977 the 200-mile fishing 1imit became an accepted rule of inter-
national law. Unrestricted access to most of the world's marine fish
stocks was replaced by a system of national fisheries jurisdictions
extending to the greater part of these resources (Copes. 1981). This
change has momentous consequences for fishing and fish trading around
the world, though it will take many years for the full effect to become
apparent.

Extended jurisdiction is causing a shift in fishing activity. As may be
expected, states with large coastal fish resources are expanding their
catches at the expense of countries that have relied heavily on distant-
water fishing activities. As a natural outcome, international trade in
fish products is being realigned, with fish-rich coastal states gener-
ally in¢creasing their relative share of exports and reducing their
relative share of imports.

This paper will endeavor to analyse the actual and prospective impacts
of extended jurisdiction on the world trade in seafood. To provide an
adequate background, the paper will first review the global outlook for
fish production, comment on the property rights implications of extended
jurisdiction, and assess the consequent shifts in fishing activity that
are likely to take place.

Global Prospects for Fish Production

World fish production has increased persistently - year by year, with
only minor aberrations - since the Second World War. The world "nominal
catch" has risen from a level of 13.5 million metric tons (Mt) in 1948
to 71.3 Mt in 1979.1

A distinction needs to be made between the catch in inland waters and
that in marine areas. Inland fisheries, by and large, have 1ong been
under national jurisdiction and therefore, potentially, subject to
management controls. Also, because of easy physical access, inland
fisheries have long been subject to relatively high rates of exploit-
ation. These two circumstances favor high and stable production. It 1is
notable that catches in inland waters have stabilized at a plateau of
about 7 Mt since the early 1970s.

Marine fisheries have been subject to a different set of development
forces. On the one hand, the interpational open access to marine
resources that prevailed until 1977 meant that the commercially more
valuable stocks were often serjously overexploited in a competitive
fishing contest among aggressive fleets from many nations. On the other
hand, the vast extent of the oceans' fish resources meant that there
were enormous reserves of unutilized stocks that could be brought under
exploitation by means of improved fishing technology, subject to
consumer acceptance of the product.

Marine fishing activity was greatly reduced by the circumstances of
World War II. It took until 1950 to reestablish pre-war catch levels,
The world marine fish catch advanced strongly and consistently until
reaching a peak of 59.8 Mt in 1971. By that time some of the more
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valuable stock complexes were becoming seriously depleted. This was
notably the case in the Morthwest Atlantic where the catch dropped from
4.6 Mt in 1968 to 2.8 Mt in 1978. Some other areas - such as the
Northeast Atlantic, the Mediterranean and Black Sea, and the Northeast
Pacific - have also shown signs of overexploitation marked by declining
catch levels. Excessive fishing effort in all of these areas may hbe
related to mature, technically advanced local fisheries, to distant-
water fishing activities, or to both.

In a different context, the catch in what was then the world's largest
single fishery - that for Peruvian anchovy - dropped from 12.5 Mt in
1970 to 2.3 Mt. in 1973. The collapse was largely the result of natural
events (Caviedes, 1975), though exacerbated by excessive exploitation
levels. After the Peruvian setback, world marine fish catches continued
to creep upwards again, reaching 63.8 Mt in 1979. Expansion af the
total world cateh, despite a reducec yield from several mature fisher—
ies, is an indicatfon that, overail, the world's fish stocks are still
not fully utilized.

The ultimate potential of food production from the ocean is a matter of
speculation {Carroz, 1973). One FAD study estimates an annual prodyc-
tion of living organisms in the oceans in the order of 100,000 Mt. Most
of this consists of microscopic plants and much of the rest is zooplank-
ton (FAO, 1970: 282). Only a tiny proportion consists of fish and other
animals of a size utilized by humans.

FAG has estimated the potential yield of larger fishes and other animals
that have been the subject of major fisheries in recent times at 118 Mt
(FAC, 1970: 281). The figure was arrived at by aggregating potential
yield estimates for different fisheries areas and species groups. In an
alternative approach, Fullenbaum {1970) estimated maximum sustainable
yields (MSYs) by species for various world fisheries. These aggregated
to an MSY of 120 Mt, which is remarkably close to the FAQ estimate.

With a 1979 world marine catch of 63.8 Mt, this suggests that a yield
from conventional sources of almost double the size could be achieved
with concerted effort.

These estimates may be somewhat optimistic. The MSY for many fisheries
may not be attainable, e.g. because part of the stock is too remote or
scattered to be fished effectively. Also, interspecies relationships
may prevent the MSYs for some stocks from being achieved simuitaneously:
increasing the catch of a prey-species could reduce population levels
and catches of predator-species.

There are further economic reasons to doubt the wisdom of trying to
exploit conventional fish stocks to their MSY Timits. Many stocks that
are currently underutilized will remain commercially marginal when they
come under increased exploitation. As fishing effort on these stocks
rises, catches per unit of effort will fall, making it economically
infeasible to pursue catches to the MSY level. In any case, MSY is
considered by economists generally to be an undesirable goal, because
marginal costs for any fishery as a whole tend to exceed marginal
revenue at the MSY level.

For the reasons stated a full MSY exploitatiaon of conventional fish
stocks is not Tikely to be achieved. However, there are many non-
conventional stocks that are currently not utilized - or only barely

sa - which are likely to become commercially exploitable in the future.
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Most stocks of cephalopods (squids, etc.) and other molluscs have not
yet come under exploitation {(Gulland, 1971). Even greater opportunities
are potentially offered by krill. The Antarctic stocks could yield 50
Mt or more annually {(FAQ, 1970). Other unconventional stocks that offer
a Yarge harvesting potential include red crabs, lantern fishes, deep-sea
smelts and sandlances (Carroz, 1973).

Most of the output of these unconventional species would likely go into
such products as fish meal, oil, flour and paste. In turn, this could
assist the transfer of other catches from animal feed to human consump-
tion. We have seen many herring stocks withdrawn from meal production
to be reserved for human consumption. Substitute species for meal
production, such as capelin, may also increasingly be switched to human
consumption, which will Teave room for hitherto unexploited species to
be utilized for fish meal.

One may speculate that harvests of marine species eventually will reach
150-200 Mt annually; that is up to three times the current level. The
per unit value of most additional output undoubtedly will be far below
that of conventional species. However, the real value of conventional
fish supplies has been rising as a result of increasing demand in the
face of an absolutely 1imited natural production capacity. This should
leave increasing room for the exploitation of unconventignal stocks.

The pace at which harvesting of these stocks develops in the future will
depend on many factors related to technology, market conditions and
production costs (Kasahara, 1972).

The New Property Rights

A growing concern of coastal states that the fish stocks off their
shores were being rapidly depleted by foreign fleets of distant-water
vessels manifested itself in the early 1970s. It was a major element in
the agitation for changes in the international law of the sea, which led
to the convening of the Third United Nations Conference on the Law of
the Sea (UNCLOS III) in 1973. At the Conference countries with typical
coastal state concerns greatly outnumbered those with distant-water
fishing interests. As a result the 200-mile fishing zone quickly became
a standard of expectation and basis of negotiation.

A number of contentious non-fisherjes issues held up progress at the
Conference, which carried on until 1982, when a new master convention
was finally adopted against the negative votes of the United States and
three other countries. Impatient with the slow progress made at the
Conference, many coastal states decided to make unilateral declarations
of 200-mile fishing zones, to enable them to take quick action against
the increasingly evident overexploitation of coastal fish stocks (Copes,
1981)}. Most of the declarations came in rapid succession during the
year 1977. By the end of that year & large majority of countries with
sea coasts - including all of the major maritime powers - had claimed
200-mile fishing 1imits. The near-universal adoption of the 200-mile
Hmit in 1977 gave it the force of “customary" international law.

Early during the Conference a "negotiating text" for a new convention
was developed to guide debate, The fisheries provisiens of this docu-
ment, after minor amendments, gathered overwhelming support and were
included in the Draft Convention (Umited Nations, 1980) that was adopted
in 1982. In declaring their 200-mile Timits, most countries, explicitly
or implicitly, accepted the fisheries provisions of the negotiating
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text, which thereby became de facto international Taw.

Article 56 of the Draft Convention assigns to coastal states 'sovereign
rights for the purpose of expioring and exploiting, conserying and
managing the natural resources" in an "Extended fconomic Zone' reaching
beyond a territorial sea of 12 nautical miles to a distance ot 200
nautical miles from a coastal baseline. These rights of coastal states
are qualified insofar as the Draft Conventien enjoins them 20 assure
proper conservation (Article 61) and to promote optimur utilization
{Article 62),

The latter article, importantly, also stipulates that where a coastal
state "does not have the capacity to harvest the entire allowable catch,
it shall ... give other states access to the surplus of the allowable
catch." However, the coastal state s also given the right unilaterally
to determine the aillowable catch and to set conditions of access to its
zone. By manipulating the allowable catch and access conditions, the
coastal state, in effect, can ban foreign fishing. The requirements
placed on the coastal state are essentially in the nature of a moral
obligation not to waste fish; altowing other countries access on
realistic terms to Stocks that the coasta] state doas not intend itself
to utilize.

The 200-mile limit has given coastal states progerty rights over a wide
extent of fish stocks. The change has been monumentous . Befare the
200-mile 1imit the bulk of the world's merine fish stocks were beyond
the Jurisdiction of coastal states, in the "high seas" to which all
countries had free and equal access. The 200-mile 1imit shrank the high
seas for fisheries purposes to an area yielding but a mincr share of the
marine fish harvest. Katz {1975} quotes sources estimating fish har-
vests outside 200 miles in the early 1970s at between 6 and 15% of the
world total. Gulland {1979) in the late 1980s put the estimate as low
as 1%.

Coastal state claims to extended Jurisdiction no doubt were motivated in
large part by an acquisitive desire to gain possession of valuable
coastal resources, to which they felt they should have priority rights.
However, in justifying their claims, much emphasis was placed on the
need for an undisputed management authority that would ensure conserva-
tion and promote fishing practices that were economcially more rational
than the destructive free-for-all that had characterized unrestrained
fishing in international waters.

The establishment of extended zones of fisheries Jurisdiction has
already shown some beneficial effects. In a number of areas, coastal
states, exercising their new authority, have forced cut-backs in fishing
effort that have promoted recovery of depleted stocks, allowing for a
subsequent rise in catch Tevels. The rehabilitation of groundfish
resources off the Atlantic Coast of Capada is an example. No doubt,
extended jurisdiction is making it possible to improve Tong run returns
from the fisheries through purposeful management

It may be noted, however, that significant stocks of unexploited or
underexploited "unconventional" species occur in the remaining high seas.
There still is, therefore, a potential for the expansion of undiscip-
lined fisheries in international waters, with the dttendant dangers of
overexploitation. Alsc there are many stocks that migrate across the
boundaries of 200-mile zomes, impairing the ability of coastal <tates to
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subject them to effective resource management.

While the 200-mile 1imit enables coastal states to subject the fish
resources within their new Jurisdiction to natioral management regimes,
it does not force them to do so. A review of current experience sug-
gests that neither the will nor the ability of coastal states to manage
marine fish stocks effectively has been fully developed. Many develop-
ing countries simply do not have the necessary scientific and adminis-
trative rescurces, while their schedule of priorities often does not
justify an attempt to acquire the resources needed for effecilive
fisheries managemeni. In developed countries more often the problems
are those of institutional rigidity and public ignorance, which hinder
the development and application of sensible management neasures.

Realignment of Fishing Activity

The palitical authority and concomitant resource management powers,
that coastal states now hold in respect of the fish stocks in their
200-mile zones, are being used to force a realignment of fishing activ-
ity. MNot unexpectedly, coastal states are reserving a 'arger share of
the stocks in their zones for the fishing fleets of their own naticnals.
By the same token, distant water fishing activity is be‘ng curtailed.

Evidence of this shift is readily obtained from FAQ statistics, by
comparing catches in 1976, the year before extended jurisdiction, with
catches in 1979, the most recent year for which world-wide figures are
available. The important, mature distant-water fishing nations
invariably registered declines in their total catch aover this peried
{shown in metric tons - mt):2

Country 1976 catch 1879 catch Decrease
USSR 10,132,210 9,113,999 1,018,211
Japan 9,994,420 9,996,394 23,026
Spain 1,468,888 1,205,120 263,768
Poland 750.072 601,153 148,919
West Germany 454,440 356,198 98,242
Portugal 346,128 241,920 104,208
East Germany 279,302 224,402 54,900

The world catch of fish, on the other hand, increased over tnis period
by 1,417,300 mt, rising to a level of 71,286,900 mt in :979. Among
countries registering considerable increases in their fish catches, were
developed and semi-developed states whose fishing operations were
primarily concentrated in home waters and which had large fish resources
off their coasts that had been the target of foreign fleets prior to
extended jurisdiction. Thase countries were in a position to displace
foreign fishing effort as soon as they acquired the legal authority of
extended jurisdiction. Prime examples are the following (catches in mt):3

Country 1976 catch 1979 catch Increase
USA 3,050,478 3,510,854 463,376
Canada 1,101,870 1,331,898 230,028
Iceland 986,137 1,644,815 658,678
Mexico 526,331 874,886 348,555
Argentina 265,777 565,881 300,104
New Zealand 76,417 110,306 33,889
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Developing countries with a coastline have generally displayed typical
coastal-state concerns with respect to extended Jurisdiction, as very
fow of them have had any distant-water fishing capacity «t al . Indeed,
many have developed hardly any marine fishing capacity sc far Before
extended jurisdiction they were often concerned that their coastal
stocks would be seriously depleted by foreign fleets before they would
have a chance to share in the utilization of these stocks on o substan-
tial basis.

It is now evident that exclusive jurisdiction has brought immediate
benefits to developing countries. Apart from now being able to charge
foreign countries for the privilege of fishing in their coastzl zones,
they are able to expand their own fishing industries without interfer-
ence. The result has been that the developing countries as a group
increased their fish catch from 30.5 Mt to 33.0 Mt over the period
1976-1979. Developed countries which, as a2 group, had expanded their
catch steadily until reaching a peak of 38.5 Mt in 1976, have seen a
decline in every year since, dropping to 37.2 Mt in 197G,

It is obvious that extended jurisdiction is leading to a jreater gep-
graphical compartmentalization of fisheries. Increasingly, fishing is
carried out by domestic fleets in domestic waters. The Togic of this
development is not as strong as many might suppose. The fact that prior
to extended jurisdiction so many countries found it worth their while to
engage in distant-water operations, suggests that they may have had a
significant comparative economic advantage vis-a-vis coastal states.
Countries with an inadequate supply of fish in domestic waters, which
possess advanced fishing technology but do not have very high wage
rates, may have good economic reasons to engage in distant-watar
fisheries {Copes, 1972).

Under extended jurisdiction the advantage of ownership of coastal fish
resources goes to the coastal state. But to exercise that advantage
coastal states do not necessarily have to exploit all their fishery
resources themselves (Stokes, 1982). They may consider leasing some
fish stocks to foreign fleets, charging them whatever the traffic will
bear. The fees collected then represent "rent" yielded by the fishery
resources in question. “Efficient" distant-water fleets méy well be
able to pay substantial access fees in cases where domestic fishing
operations sustain a loss or barely meet their costs, even when they are
allowed access to the stocks at no charge. lnder such ¢ircumstances
both sides could gain from a leasing of the stocks by the coastal state
tc foreign fishing interests.

Despite the economic logic of Teasing fish stocks to the most ¢fficient
operators, i.e. those who can afford to pay most, there is an observable
tendency for coastal states to insist on exploiting fish stocks under
their jurisdiction through domestic operations. As one US economist
remarked, “countries which have acguired marine territory [are] tempted
to treat their new seafood accessions as infant industries requiring
production subsidies and market protection” (0'Rourke, 1977). This
phenomenon is 1ike a variation on Parkinson's law, which might be form-
ulated as follows: "Natfons tend to expand their fisheries to bring all
available stocks under domestic exploitation."

This tendency has been in evidence in the United States, with many

representatives of the domestic industry calling for government assist-
ance to promote expansion. The urge to overexpand into economically
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marginal and sub-marginal fisheries is perhaps “acilitated oy the
regional management councils, which provide an effective platform for
expansicnist spokesmen., This has prompted Crutchfield 11879} to remark
on the “tendency to supplant redundant foreign fishing capacity with
redundant American vessels.' It is true, however, that the current US
government is not very subsidy-prone, and particularly nct so under the
present circumstances of financial stringency.

Despite the foregoing counter-suggestion, there are some good reasons
why coastal states should use the opportunities afforded by extended
jurisdiction to expard their domestic fishing operations. The authority
secured by coastal states to impose conservation and management measures
should allow them to create conditions that will make fishing operations
much more profitable. This should provide a better opportunity to test
the comparative advantage of coastal and distant-water fishing fleets.
Comparisons so far have always been blurred by the fact that most
countries - coastal as well as distant-water - have subsidized their
fish%ng industries to a greater or lesser extent {Copes, 1981, OECD,
1980}.

Coastal states have a basic advantage in that snore-based processing in
most instances is economically much superior to ship-borne processing.
It is very expensive to mount a whole processing plant on a fishing
vessel, together with all the facilities needed for the processing
labour force and storage capacity for a Tong voyage. And the high cost
of fuel in recent times has added substantially to the expense of oper-
ating a distant-water fleet. Except in cases where perishability
requires immediate processing, coastal states can use vessels that are
specialized to the fishing function to make short trips Lo the fishing
grounds, while leaving the processing function to plants that are
optimally located on land

Transaction costs have further prejudiced the position of distant-water
fleets since the imposition of extended jurisdiction, [oastal states
naturally will pass on to foreign operators the high costs of surveil-
lance and inspection of distant-water fleets fishing in their zone.
This will raise the operating costs of distant-water fleets relative to
domestic fleets.

Extended jurisdiction has forced the suspension of many distant-water
fishing operations and in other instances has made the terms of distant-
water fishing economically less attractive. In addition, distant-water
operatars face the uncertainty of whether they will be allowed contin-
uing access to waters now controlled by coastal states.

The existing distant-water fleets represent sunk costs in specialized
capital equipment. Until the vessels wear out, their owners will likely
seek opportunities to continue to fish as long as they can cover oper-
ating costs. However, given the unfavorable circumstances they now
face, many will decide not to replace their vessels. The long-run
prospect is therefore one of a continuing decline in distant-water
fishing, unless and until it becomes practical to exploit the large
"unconventional" stocks in the remaining high seas.

While distant-water fieets do face much reduced ¢ircumstances, there
will be reasonable opportunities for them to continue with some of their
conventional operations for several years to come. Many developing
countries are a long way from establishing a capacity to exploit their
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coastal stocks fully and will find it profitable to rent out their
stocks in the meantime.

In several instances high-cost developed countries wili finc it unprof-
itable to exploit low-value species, particularly if they do not have
established access to markets for such species. Thus (anada. on its
Atlantic Coast, allows foreign fleets - against a fee - to take all of
the roundnose grenadier catch. In Alaska, despite initial optimism,
domestic exploitation of the enormous low-value stock of pollock is
still a long way from eccnomic feasibility {Scott. 1980: Stokes and
Offord, 1981, Stokes, 1982}, But lower-cost foreign fleets allowed access
to these stocks have helped to make the Alaska pollock fishery the
world's largest single species fishery in terms of volume.

The Impact on Trade Fiows

Most distant-water fishing has been undertaken by countries with coastal
resources that were insufficient to meet domestic market demands for
fish. The curtatiment of distant-water fishing activity following
extended jurisdiction has tended to reduce fish supplies directly avail-
able to distant-water fishing nations. This implies arn incipient
increase in demand for fish products by these nations and an enhanced
opportunity for coastal states to utilize increased catches for export.
A1l of this suggests that extended jurisdiction has created opportun-
ities for a significant expansion of international trade in seafood,
which indeed has taken place. The world volume of fish exparts amounted
to 7,892,000 mt in 1976 and to 9,673,000 mt in 1979, signifying a healthy
increase of 22.6%! This compares with a 2% increase in the world catch.

The shift in fishing opportunities resulting from extended jurisdiction
is reflected indirectly in the changed pattern ¢f production of pres-
erved and processed fishery commodities among nations. The main losers,
of course, have been the important distant-water fishing countries.

Over the period 1976-1979 worid output of these fishery zommodities rose
by 6.4% from a level of 23.6 Mt to 25.2 Mt of product weight. The main
distant-water countries for which figures are available experienced &
decline in output, with the exception of Japan which had an increase,
but at less than the world rate. Their production record in thousands
of metric tons of product weight follows:

Increase (+)

Country 1976 output 1979 output or decrease {-]
Japan 6,320 6,548 + 228
USSR 6,020 5,382 - 638
Poland 385 353 - 30
West Germany 368 330 - 39
Portugal 102 73 - 29

The developed and semi-developed coastal states which benefited from
catch increases, also advanced their production of preserved and
processed fishery commodities. Figures available for the more important
countries in this greup (in thousands of metric tons} show the following:
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Country 1976 output 1979 output Increase

USA 1,516 1,659 143
Canada 418 827 109
[celand 310 het 217
Mexico 164 207 38

Some distant-water fishing countries have had an important export trade
for fish products. Inevitably they have had to cut back on exports
when extended jurisdiction led to a reduction in their catches. The
figures below show the percentage of world exports of fish products
accounted for by these countries in 1976 and 1979:4

Share (%) Share (%}
Country 1976 exports 1979 exports Decrease {:)
Japan B.327 5.282 3.04%
Spain 3.143 3.008 138
USSR 2.540 2.201 L33¢
West Germany 2.322 1.988 L334

To make up for Tost catches, distant-water fishing countries. on the
average, also increased their share of the world import trade in fish
products, though there were several exceptions:

Share (%) Share (%) Increase {4) (+}
Country 1976 imports 1979 imports or_decrease (i), (-}
Japan 20.701 27.048 + E.347
West Germany 6.220 5.958 - 262
Spain 1.775 2.760 + 985
Portugal 1.276 .498 - .7178
Fast Germany .882 .269 - .BI3
Paland .487 .693 v 206
USSR .325 .343 £ .018

Cne may expect that the coastal states which increased their catches
subsequent to extended jurisdiction would be in a position to increase
fish exports and lower fish imports. This is borne ocut by FAD figures,
The changed shares of world exports for the relevant countries are as
follows:

Share (&) Share (%)
Country 1976_exports 1979 exports Increase {i)
Canada 7.685 8.151 466
USA 4.773 7.857 3.084
iceland 4,067 4,365 . 286
Mexico 2.630 3.323 .69z
Argentina 526 1.115 .58B6

Of these countries only the USA and Canada had significant import of
fish products. Both cut back their shares of such imports:
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Share (%} Share (%)

Country 1976 imports 1879 imports Jecrease (i}
USA 21,942 158.001 3947
Canada 2,135 1.791 . 344

The trade flow changes that have resulted from extended jurisdiction
have had some "perverse" side effects {Copes, 1980). Some coastal
states that have benefited from particularly large additions to their
catch potential, are finding that some of their most important expert
markets are shrinking. Canada and Iceland have been important suppliers
of the large groundfish markets of the United States. However, extended
Jurisdiction has given the latter country control over very large
groundfish resources. The United States is expanding its groundfish
industry and thereby weakening the market for Canadian and Icelandic
groundfish exports. It may he noted from the above figures that Canada
and Iceland had a more modest expansion of their fish export trade than
some other exporting coastal states that were less affected by perverse
trade diversions.

Shifts in Product Form

The relative share of fish markets accounted for by different product
forms changes over time. How much of the change that has taken place
since 1976 can be attributed to extended jurisdiction is a metter of
speculation. Disposition of the world fish catch by mair product

groups cver the period 1976-1979 shows the following relative change:

Percentage distribution

Product 1976 1973
Marketing fresh 27.9 20.4
Freezing V7. 21.2
Curing .2 12.9
Canning 13.0 14.0
For human consumption 69.5 69.5
Reduction 29,1 29.1
Miscellaneous purposes 1.4 1.4
For other purposes 30.5 30.5
World catch 100.0 100.0

As may be seen, the relative change is confined to a reduction in fresh
fish marketing and an increase in preserved products for human consump-
tion. It may well be that the increase in international trade flows
following extended jurisdiction is a major cause of this change. The
time and distance factors in international trade tend to favor preserved
products over fresh fish,

Cooperative Arrangements

An important aspect of extended jurisdiction in 1977 was the actual or
threatened reduction of harvesting opportunities for distant-water
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nations on their accumstoned fishing grounds {Copes, 138Z]. This por-
tended a possibly serigus decrease in the supply of fish for the dom-
estic markets of these countries. To safeguard centinuity uf supplies
they were impelled to seek assurances of access to foreign fish stocks
for their fleets, or else assurances of fish supplies from exports by
coastal states. In either case this called for new arrangements and
understandings between fish-deficient countries and states that had
acguired control over extensive coastal stocks.

The distant-water nations, basically, were having to dedal with two
groups of couniries. One consisted of developing coastal states, most
of which had an inadequate capacity to exploit the marine resources of
their zones fully. The other group comprised developed coastal states
with no lack of technical fishing capabilfty, but possessing fish
resources surplus to their immediate harvesting requirements. The
United States and Canada are important examples in this qroup.

A variety of "cooperative arrangements" between coastal and distant-
water states have been implemented or considered (Tomlinson and
Vertinsky, 1975, Temlinson and Brown, 1979; Kaczynski and LeVieil, 1980},
One straightforward approach is an agreement by which distant-water
vessels fish in a coastal state's 200-mile zone, against payment of a
fee. The latter should be sufficient, at the very Jeast. to cover the
coastal state's relevant c¢osts with respect to resource management and
surveillance. Generally, coastal states will want the fee also to
provide a net return representing a rent accruing to the coastal state
as owner of the respurce. This may be particularly important for dev-
eloping countries in need of foreign exchange earnings. Developing
countries may also bargain for technical assistance ana aid in develop-
ing their domestic fisheries.

Developed coastal states usually want to provide as many fishing oppor-
tunities as possible for their domestic fleets. They recognize,
however, that the distant-water nations control access to large markets
for fish and that the Jatter want to keep down their foreign exchange
costs for fish supplies by using their own fishing and processing
facilities as much as possible. A not uncommon compromise arrangement -
in which both Canada and the United States have engaged - is one whereby
distant-water factory vessels purchase fish "gver-the-side" from catcher
vessels of a coastal state, Conversely, a coastal state may &llow
foreign trawlers to fish in its zone on condition thet the catch fs
landed for processing in the coastal state and then exported to the
fareign country concerned.

Some arrangements between distant-water and coastal states nave taken
the form of a corporate structure in the nature of a "joint venture'.
The two sides contribute to the financial, technological, equipment and
personnel requirements of the joint venture according to their
respective needs and capabilities.

In the long run, opportunities for distant-water fleets to operate in
the coastal zones of other countries undoubtedly will be further
reduced. Developing coastal countries will improve their capacity to
fish the stocks of their cwn zones. Developed coastal states are likely
1o learn to use their comparative advantage of a shore-based fishery
mare effectively and to develop markets for coastal stocks they
previously were unable to exploit commercially.
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Many distant-water countries have already made adjustments to meet the
changed circumstances. Some western European countries reacted to _
falling productivity of their distant-water fleets during the period of
heavy fishing pressure in the early 1970s by phasing out much of their
operations.

Japan alse has reduced distant-water operations and is leading the way
in exploring alternative arrangements for a secure flow of fish imports
from other countries. To this end Japanese companies have invested in
lTocal fishing concerns in countries with a surplus of fish supplies
that meet the needs of the Japanese market. They have engaged in a
variety of arrangements, ranging from outright purchase of foreign
fishing enterprises to the extension of commercial Toans to foreign
fishing companies on easy terms, in return for priviTeged access to
their output of fish products.

Conclusion

As a result of extended jurisdiction most of the world's fish resources
can now be brought under purposeful management by national governments .
In the long run this should Tead to a more econemical use of fish
resources, in which stock depletion through overfishing is avoided and
higher returns are obtained per unit of fishing effort. This better
management should allow both a more steady supply and a wider utiliza-
tion of available stocks, leading to further growth in the world ¢utput
of fish.

Extended jurisdiction aiso is causing fishing activity to be concen-
trated increasingly in the hands of fish-rich coastal states. This, in
turn, is Teading to an increase in international trade in fish products.
Fish-deficient consuming countries, faced with a decline in distant-
water fishing opportunities, are having to obtain an increasing volume
of their domestic market requirements through imports.

Overall, the changes brought about by extended jurisdiction should

have a favorable impact on international trade in seafood. With a more
predictable environment, an increase in available supplies and a
greater volume of demand, there should be excelient opportunities for
profitable development.
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Notes

* This paper draws on materials developed for a research project
supported by the Social Sciences and Humanities Research Council of
Canada.

1 Unless otherwise indicated, statistics given in this paper are
drawn from FAQ Yearbooks of Fishery Statistics. The discussion in this
section is drawn substantially from Copes (1982).

2 South Korea, a semi-developed country engaged in vigorous expansion
of its fisheries, succeeded in sustaining catch increases after 1976,
despite heavy dependence on distant-water fishing. Thailand, a de-
veloping country in a similar position, continued to increase catches
until 1877, but has seen a decline since then.

3 Iceland claimed, and tried to enforce, extended jurisdiction prior
to 1976, but with only partial success.

4 FAQO trade figures are given in US dollars. Because ot inflation,
absolute figures for different years are not comparable. For that
reason the comparisons made here are in terms of percentage shares of
world trade.
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Market for Fish
and Seafood Products in Japan

Norimasa Aovyagi
Marubeni America Corporation
Seattle, Washington

The seafood trade relationship between the United States and Japan has
become more important to both countries since the 200 m-le Limit was
implemented in 1977. The U.5. share in Japanese seafond import used to
be insignificant because the U.S. did not have 2xport ltems such as
shrimp, tuna, octopus and :uttlefish, which have been mel JOr import
items in Japan. 1In 1981, however, the U.S. share in Jdpan has become
first in value (16.14% of total import value} and second in quantity
{11.45% of total import guantity), due to the dramatic increase in U.8.
frozen salmon production and export {Tables 1 and 2, and Figure 1).

Salmon is considered one of the most important and popular f.sh in
Japan, which has great influence over market prices of cther seafoods
in Japan. CGenerally, the Japanese salmon consutption market was
limited to rorthern and central Japan, including the Tokyo area.
Japanese inshore salmon fishing had been conducted in the northern part
of Japan, mainly Hokkaido. Chum salmon was the predominant species
because Japanese inshore salmon fishing was limited to chum and pink,
although red sockeye salmor. was caught for canning and export to
England by high sea fishing. 1In the late 1960s high sea salmon
operators introduced Japanese consumers to frozen raed sockeye salmon.
It was initially accepted by the southern market, mainly the Osaka
areca, and then gradually spread to the central arez, includirg a huge
Tokyo market.

Japan changed from a net exporter of seafood to an impcrter an the
1960s due to improved econumic standards and increased consumptien
within Japan. International pressure on Japanese highseas fishing
activities also helped to facilitate this change (Table 33,

It was during this period that Japanese companies began wnvestigating

the seafood products of this coast of the Pacific Ocean, because lati-
tudes and currents are similar to those of Japan. In mid-1965,
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Table 2, Japanese Imports of Fish and Seafood Products

from the United States

Pish or Seafood Product

- 1531 -

duantity {(mt,

def. ha,

Frozen 3almon
Frozen Herring
Frozen Crab

Salted Salmon Roe
Frozen Miscellaneous Fisk
Frozen Cod

Salted Herring Roe
Sea Trchin

Fresh Bluefin Tuna
Herring Hoe on Kelp
Abalone

Frozen Bluefin Tuna
Fresh Salmen
Yellowfin Tuna

Salmon Caviar
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Japanese companies sent procassing teams to U.5. salmoi canneries to
develop a trade in the fish roes - first salwon, then herring - that
were considered delicacies in Japan and waste products here.

In the late 1960s, the trade in roes had become sigriticant, and the
Japanese companies started to develop salmon exports tn Japan because
domestic landing there was declining., Tn the 1970s, T.panese companies
began to make investments in Alaskan canneriecs tu provide Lthem with the
capital necessary to develop frozen salmen exports to .lapat,

U.S. implementation of the 200 mile limit in 1970 crealed sapac in
Japan and caused over-reaction, over-buying and the emergaiice of a
false set of economic corditions in Japan. FEveryone in the seafood
industry in the U.S. and Japan took advantage of the 2% mile limit for
short-term profit, leaving the Japanese consumer behind. Even as
consumars began to rebel at high prices, the industry retused to take
them seriously. The collapse of the herring roe and salmon markets
finally convinced industry people that the Japancse consumers really
were on the verge of switching to pork, poulrry, even zecf, and the

Table 1. Japanese Fish and Searvods Trade
Upic : Quantity - Merrcic "un
Amount - Millior Yen
YEAR EXTORT LMPORT
QUAKTLTY AMOUNT QUANTITY AMOUNT
1969 -—= 124,881 167, F28 93,844
1970 -— 140,717 e, Ly 114,628
1971 = 146, 661 198,072 153,247
1972 — 162,178 B0, 045 150,338
1973 687,726 173,494 HBH, 475 300,074
1974 18,725 201,965 a4, bal 323,240
1975 5(13,334 168,696 10,13 185,529
1976 650,350 220,833 dla, 517 363,649
1977 563,101 198,114 1A, 0 657,714
1978 ThA 4T 171,250 1,010, 4hy 676,455
1479 TI8,14% 186,363 1,151, 367 §430,760
1980 LY 265,314 L. 237, nkd 164,319
1981 f04 507 253,086 1,127, nkf 378,148
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seafood prices haéd to be lowered. Since then, many companies have
learned a "severe lesson” in the form of selling their speculative
frozen inventories at a huge loss, but more realistic pricing has begun
to rekindle the interest of Japanese consumers ir. buying more seafood.

Now seafood industry people on both sides of the baviiic Ooean have a
better understanding of what the 200 mile limit really means to Japan,
and the growing trend of seafocd iwmport by Japan from —he 17.8. has been
restored. The Japanese consuming public is a senzitive entity and is
the force that ultimately determines the fate 2f every_hing imported
into Japan, including U.5. seafood.

Another point of consideration for the U.S. scatood iwdustry is the
Japanese ability to produce its own product, or to work with nations
other than the United States. The success of hatchery-reared chum
salmon runs on Hokkaide Island is a good example, and the Tapanese are
making an effort to expand the program beycnd that island, although the
sockeye salmon market that has been cultivated in scuthern Japan will
continue to absorb fish imported from Alaska at a decent price level.
Salmon is a ncn-quota (frze) item and the tariff on frozen salmon is
5.0% in Japan {Tables 4 and 5).

Surimi (minced fish meat) is another example. Surimi used to be pro-
duced from rockfish caught by Japanese inshore trawl f.shina. 1In the
1960s, Japan developed high quality surimi from Alaska pellock, an
underutilized species, which was considered to be abundant and to be
economically harvested by large stern trawlers in the North Pacific
(Figures 2 and 3). Japan haz an ability to produce sarimi from
sardines caught off the Japanese coast and will commercialize it if
pollock surimi becomes too expensive.

Internationally, the Soviat Union is a competitor with the Inited
States in terms of supplying seafocd products to the Japanese market.
Japan has been maintaining a stable relationship with the Soviet Union
in seafood trade, as well as 730,000 mt of fishing allocated in the
Soviet 200 mile limit, despite Japan's normalization of relations with
China and protestation of the Afghanistan invasion. 'The United States
may not ke Japan's only cutlet if the U.5, does not consider Japanese
needs.,

The Alaskan bottomfishing and trawl fishing business w_ll be developed
with further investments in both fishing and processing facilities. As
the Japanese market will be one cof the key elements of the ‘Jnited
States bottomfishing and trawl fishing industgy, mutual efforts and
understanding between the JInited States and Japan are essential for
development. The U.S,-Japanese pollock joint venture is believed to be
one of the most realistic and effective steps for both sides.

Since the United States has great potential in every respeu: of seafood
resources and Japan has a great market, both naticons will be able to
axpand and enjoy more seafood trade in the future with mutuil respect
and understanding.
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Table 4. Japanese Import uties on Tigh and SHeafoold Products.

uty {percent of value}

Specics
Frozen Salted Others
Salmon i 15, Canned 12.0
dmoked 15,0

Zalnon doe -, 3, v
Salmon Caviar 3at
Crab Wy i Canned 12,0
Herring rLt ! Seasoned 12.0
Herrina Roe a9,G 1240 Dried 12.0
Herring Hee on nelp 5.
Cod and Pollock Tet Y
Cod and Pollock Roe s l/ 1.3

Surimi

Black Cod

Capelin

Flounder

Tuna

Squid and Cuttlefiah
Octopus

Shrimp

7.2 v

10.0

l/ Effective April 1, 1982,

E¥4

Canned 12,0

Special 5.0



Table 5, Fish and Seafood Products under Japanese “mport juota.

Fish and Seafood Import Suota jtems

Live, Presh, Chilled (Iced), rczen,
Salted, Brined or Dried:

Herring

Cod and Polloal
Yellowtail
Macikerel
Sardine

Horse Mackerel
saury
3callop

Squid (except Tuttlefish)
Ced or Pelleck Ree

Seaweed {including Kelp)
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An Overview of Australia’s Fishing Zone,
Fish Stocks and Seafood Trade

Frances Cassidy
Commonwealth Department of Primary Industry
Canberra, Australia

Tte pattern of Australia's seafood trade shows marked differences
between the nature of the export and import sectors, The export sector
is dominated by supplies of produ:ts of a high unit value, notably
Tobsters and prawns, to luxury seafood markets. With the exception af
some exports of tuna, the domestic catch of finfish ic sold for
domestic consumption. Imports supply approximately 55 per cent of
Australia’s domestic fish consumption and in recent years the growth 1in
Australia's domestic consumption of fish has been met essentially from
imports of fresh and frozen fish and canned and processed products.

Australia's resource base is limited. Developmient of fisheries
resources since the extension of Australia's fisheries jurisdiction
has concentrated on expanding traditional fisheries. With the
exception of some early short term development of the squid fishery,
there has been little expansion of fisheries deveiopment into new
fisheries. Even foreign fishing activities have generally been
confined to those fisheries previausly exploited by distant water
fishing fleets,

Developed fisheries are, however, creating ingreasingly more complax
management problems for fisheries managers. In some, a substantial
increase in fishing effort has resulted in fish stocks being seriously
threatened and in many fisheries, there is a continuing cost/price
squeeze and problems of over-investment.

The outlook for the future will be determined by the ease witk which
the industry can adjust to biological, economic and market comstraints.
A significant factor will be the ability of the industry to mzintain
relative international efficiency to compete with imports on its
domestic market and to maintain competitiveness with other exporters of
high gquaiity products,



1. An Overyiew of the Australian Fishing Industry

1.1 Australian fishing industry

There are about 9,000 commercial fishing vessels in Australia with a
capital investment of close to $A500 million. Most of these vessels
are relatively small; 70 per cent are less than 9 meires and only 2 per
cent are more than 21 metres.

In the processing sector there are 160 registered ‘and-based processing
plants. Again, most are small - 80 per cent have ar annual thraughput
of less than 1000 tonnes and they employ predominantly casual Tlabour.
About 70 per cent are located in rural areas.

Australian fisheries production in the year to June 1981 reached an
estimated 149,000 tonnes, compared with 118,00C tonnes ten years' ago.
The value of the catch in 1980-81 was about $A350 millton ($93 million
in 1970-71) but ranking well bebind the major rural industries such as
wheat, beef, wool and dairying, although zhead of mcst of the sther
cropping and livestock activities and accounting for about 3 per cent
of the gross value of rural output.

Such figures, however, tend to underestimate the important role played
by the industry in the economy, especially as a source of employment tn
coastal areas. It is estimated that the industry gives employment to
some 18,000 fishermen and a “urther 4,000-5,000 in the processing and
wholesaling sector. The fishing industry is the mein source of
economic activity far many towns along the coast.

Although the gross value of Tisheries production is uvershadowed by the
major rural products, & feature of the industry over the past decade
has been its consistently high rate of growth. For example, in the ten
years to 1981-82 the gross value of Australian rural output grew by
just over & per cent annually, compared with a 13.4 per cent growth by
the fishing industry, Although this growth has been largely spurred on
by higher prices, the volume of catch has also risen by some 2 per cent
annually.

From a trade viewpoint, the Bustralian industry is very much invelved
in world seafood markets. About two-thirds of the Australian catch, in
value terms, is exported, while about half domestic consumption of
seafood is supplied by imports.

High value crustaceans and molluscs form the major components of the
export trade with the total value of fish and fish product exports
amounting to $325 million in 1981-82. These are sold largely in Japan
and the United States in competition with other international and
domestic supplies to these markets.

Nearly all the finfish caught by Australian fishermen is consumed
donestically in fresh or canned form. However, there is a considerable
gap between the Australian catch and domestic requirements and imparts
were valued at $220 million in 1981-82., Import barriers are low or
non-existent for seafood products.

1.2 Australian fishing zone {AFZ)
Australia enacted legislation in 1968 to extend it: exclusive fisheries

jurisdiction to 12 miles following general international acceptance of
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the rights of coastal States to exercise controls over the exploitation
and management of fisheries resources adjacent to their coasts. As

a general principle, only Australian vessels were permitted to explait
the resources of the 12 mile declared fishing zone and this
exclusivity, combined with the Government's policy of exclision

of foreign fishing vessels from its ports, has allowec the local
fishing industry to develap the inshore fisheries without najor
concern with foreign competition for resources. The only foreign
vessels then operaiing in inshore Austraiian waters and calling at
our ports, were a series of joint ventures in the distant northern
prawn fishery and tuna longline vessels operating under a bilateral
agreement between Australia and Japan,

On 1 November 1979, Australia extended its fisheries -urisdiction
to 200 miles in accordance with developing international law and
since then access of foreign fishing vessels to the 200 mile
Australian fishing zone has been strictly controlled with 4 view to
protecting the interests of the Australian fishing industry while
meeting our international obligations to allow foreigr vessels
access to surplus resources.

2. Resource Assessment

2.1 Productivity of Australian waters

Australia has one of the longest coastlines of any co.ntry in the
world (37,000 kilometres) and consequently a large fishing zone

(of almost § million square kilometres - including areas surrounding
offshore island territories). This is greater in extent than the
Australian land mass, and is one of the largest fisheries ior
Exclusive Economic Zones] in the world. It is roughly the same

size as America's fishing zone. Yet we have one of the relatively
smallest fishery production. Our current annual output of

149,000 tonnes represents a small fraction, less than .002% of the
total worid production. America rates fourth in terms of world
fishery production and has a recorded catch which is approximately
25 times greater {by weight) than Australia. Reasons for this

low output relate, however, almost as much to the history of
European settlement in Australia and its concentration on terrestrial
agricultural primary production as to the bicological limitations on
productivity.

Australia is a very old, weathered and arid continent and the soils
are deficient in phosphcrus and nitrogen. There is thus very low
terrestrial discharge of these nutrients into the coastal waters.
Upwellings, which in other parts of the world contribute nutrients

to support large single species fisheries and large scale fishery
production, are Jimited in Australian coastal waters to sporadic,
localised coastal occurrences in some southern locations and a
biolegical enrichment process in north westerr waters whict is little
understood,

This Tow nutrient status exacerbates the other major biological
Timitation affecting fishery production in Australia, namely its
Tocation predominantly in tropical and sub-tropical seas which are
characterised by a marine fauna of high species diversity, but
Timited individual numbers.
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Thus, while there are some 3,000 known species of fish and at least
an equal number of crustacean and mollusc species inhabiting
Australian waters, less than 100 of these are commercially exploited.
A resource fact sheet appears at Appendix 1.

2.2 Major fishing areas

As a result of these biological conditions as well as cultural and
socio-economic influences the Australian fishing industry has
historically been characterised as a small scale, nearshore occupation
localised generally near centres of population density. Urban
settlement in Australia is concentrated in the south eastern quadrant
of the continent and hence much of the fishing is located in the waters
of the south east, particularly in relation to trawl fisheries which
are the principal supplies of fresh fish to the domestic finfish market.

There are notable exceptions to this situatien, however, and fishing
production statistics appearing at Appendix 1 show that high unit value
species such as prawns and rock lobster which contribute over half

the value of the total catch (60 per cent) are taken predominantly in
narthern and western waters respectively, However, with the exception
of these two sectors of the fishing industry, it is true to say that
historically we concentrate on, and know more about, the resources of
south eastern Australia than in the more remote regions. Faoreign
fishing activity has dominated the demersal trawl and pelagic fisheries
off northern Australia as in the deeper southern waters of the
continent. Maps showing cur major fisheries appear at Appendices 2.5.

The growth in Australia's fisheries production since the proclamation
of the AFZ has taken place in traditional fisheries. There are
biological and economic limitations to the further expansion of these
fisheries and to a large extent there are also economic and/or
marketing constraints to expansion of ARustralian operations into those
fisheries currently being exploited by foreigners, or unexploited.

The situation in Australia's major fisheries is summarised in the
following sections,

2.3 Limitations to expansion of traditicnal fisheries

{a) MNorthern prawns Production from prawn fisheries in Australia in
1981 comprised 27,000 tonnes of the total Australian fisheries
production of 149,000 tonnes. In value terms this represents

36 per cent of the total Australian fish catch and 3% of the value

of our export trade.

The prawn fishery in northern Australia accounts for approximately
50X of total prawn production. It is based on three major species
groups, namely banana prawns (P, merguinengis}, tiger prawns

{P

ug) and endeavour prawns (Metapennaeus endeavouri and

M. ensis), Other species are also taken.

The banana prawn fishery is considered to be fully exploited

{3,000 - 5,000 tonnes annually}, The main banana fishery in the south
east Gulf of Carpentaria is characterised by very heavy exploitation
rates and a progressively shortening season as larger and more powerful
fishing vessels enter the fishery and take the majority of the catch

in a very short period. Scientists have sounded a note of caution about
the possibility of effects of recruitment by over-fishing in the future.
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The tiger/endeavour fishery has also been subject to increasing levels
of fishing effort in recent years and is now the dominant fishery in
terms of quantity taken (8,000 tonnes 1981-82). The catch has not been
rising in proportion to the effort and it is not known if further
increases in effort will result in a greater catch.

(b) Western rack lobster fishery The weslern rock lobster fishery
(Panulirus Tongpipes cygnus) 1s Australia's second most valuable single
fishery, [t accounts for B per cent of Australia's 1681 fisheries
production (10,000 tonnes) and $57,000,000{i.e., 16 per cent in walue)
and 25 per ¢ent of the value of our exports. It is being subjected to
increasing fishing pressure and a range of 3iimitations exist to control
effort on the resource. Scientists are concerned that technological
changes have allowed better directed fishing, so that although the
number of pots in the fishery is unchanged, efficiency has increased,
To compensate, some reduction in pot numbers will probably be required.

{c} Shark The south eastern shark fishery is based primarily on the
exploitation of school shark (Galeorhinus_australis) and gummy shark
(Mustelus antarcticus) and the catch is exclusively sold on the domestic
market. Some 7,500 tonnes were caught in 1981-82 representing in value
terms 4 per cent of total Australian production.

Research has shown that there is cause for concern about the level of
fishing effort on these species and ft is generally agreed amongst
fisheries managers that effort and the total catch should be cantained.

{d) South east trawl The south east trawl fishery is the principal
source of Australian-caught fish from major metropolitan markets. It
also supplies a significant gquantity of fish for processing and some for
axport.

The 1980-81 catch from the fishery was in the vicinity of 17,000 tonnes.
Biologists have estimated a sustainable yield of 30,000-35,000 tonnes
from the main sector in the fishery. However, these figures have not
been fully substantiated. Nine species groups make up the major
compenent of the catch and while some of these species are considered

to be under-exploited, scientists consider that certain species are
being subjected to considerable fishing pressure and may well be over-
exploited; management of the fishery is complicated by its multi-species
nature and the fact that some areas are fully exploited and vessel
numbers are excessive, whereas other argas, particularly offshore waters,
are under-exploited.

(e) Southern bluefin tuna The southern bluefin tuna {Thunnus maccoyii)
fishery 1s Tished by both Australia and Japan with each nation concentrate-
ing to a large extent on the juvenile and adult stocks respectively.
Wilh the exception of exports (about 20 per cent) of whole fish,

the catch is sold exclusively to domestic canneries. The catch has
increased significantly. In 1977-79 the catch was in the vicinity of
11,500 tonnes whereas for 1981-82 the catch increased to ogver 21,000
tonnes. The Japanese catch on the other hand has declined from 4,000~
5,000 tonnes to 2,000-2,500 tonnes in the AFZ; however, it has remained
steady overall, Scientists have warned that the present fisheries are
steadily reducing the number of spawning adults and that the nations
invelved may need to adopt more stringent management practices.
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2.4 Scope for expansion into other fisheries

(a) Northern demersal trawl and pelagic resources FPrior to the
declaration of the ABustralian fishing zone in 13/9, the Taiwanese were
reportedly catching about 70,000 tonnes of damersal and pelagic fish in
this area. The regicn is now largely fished by Taiwanese under a
bilateral agreement witn Taiwangse fishing interests which 1imit the
catch to about 20,000 tonnes of demersal fish from a TAC of 27,500
tonnes, and 7,000 tonnes of pelagic species from a TAC ot 2,000 tonnes.

The demersal catch comprises a predominance of Tow unit value small
species mare favoured on Asian than Australian markets,

Most of the catch is likely to continue to be exported in the near
future. The Government is, however, comnencing a major research
program to review the biological and economic aspects of the
exploitation of these trawl resources.

The northern pelagic species (tuna, shark and mackerel} are assessed,
on our present rather limited understanding of the stock structure and
distribution, to be close to fully exploited (especially shark)} by the
currznt foreign fishery. Any significant development by Australian
industry will be at the expense of the allowad foreign catch.
Australian development of these species will depend very much on cost
and marketing consideration. Given the distance of the fishery from
established domestic markets, future development wil® depend on the
success of Australians in also marketing the pelagic catch overseas.
The Australian Gavernment is currently examining a number of jaoint
venture proposals aimed at increasing Australian participation in these
fisheries.

(k) MNorthern tuna The Coral Sea tuna {vellowfin, bigeye) handline
fishery prosecuted by Japanese and more recently Australian fishermen,
currently produces approximately 600 tonnes a year during a very short
season in Qctober and November in response to environmental conditions:
Prospects for expansion of this fishery are currently assessed to be
promising. However, given the over-supply of tuna for canning on the
world and domestic market, development will be to a large extent
determined by access to other markets, such as sashimi,

{c} Sguid Squid (Nototodarus gouldi) resources of South-east
Australian waters offer a significant opportunity for expansion and
development. 8,000 tonnes of jig caught squid were taken in 1979-80Q
by Japanese operators conducting feasibility fishing projects in
partnership with Australians. The subsequen:ly depressed world market
for squid in Japan has reduced interest in and development of the
fishery for this resource. The Government is, however, interested in
foreign proposals ito develop this resource,

(d) ' Western Pacific Ocean skipjack tuna Skipjack tuna [Katsusonis
pelamis) resources offer a potentially engrmous opportunity for fishery
expansion. Unsubstantiated estimates of the standing stock of this
region have been set as high as 10 million tonnes, with a menthly turn-
over of 20 per cent. A biclogically potential annua) fishery yield of
12 million tonnes, based on 50 per cent capture of the turnover, has
been suggested. Part of this fishery(estimated 50,000 tonnes) occurs in
Australian waters. The economic and technical consiraints attendant
with realising such catches, especially in view of the depressed world
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tuna market and the vast expansa of ocean occupied by these fish will
need to be given careful consideration. Furthermore, a fishery based
on this resource will have to be managed on a co-operative basis as the
indications are that the stock is pan-Pacific.

(e} Southern pelagic The existence of some 40,000-70,300 tonnes of
Jack mackerel E1racﬁurus declivis} and anchovies and pilchards, have
been known for some time. However, Australian interest in developing
these resources has been minimal, mainly due to a lack of suitable
markets. The USSR, however, did express an interest in establishing
Joint ventures for jack mackerel following the proclamation of the AFZ
in 1979. This species in particular is potentially more amenable to
industrial product utilisation, e.g., fish meal, silage, fish protein
concentrate (FPC) and pet food. Previous efforts in Australia to develop
an FPC industry failed through lack of market outlets and seasonal
fluctuation in supply caused by the migratory nature of the species.

{f) South-eastern demersal fish Pramising exploratory catches of up to
7 tonnes™Tn sTngle Trawls of newly discovered demersal resource called
"orange roughy" (Hoplastethus atlanticus) have been taken in southern
waters at depths of about 1,000m. The species accurrence is patchy and
the reason for aggregations is not yet understood. Imports of this
species (estimated 3,000-5,000 tonnes) from New Zealand in previous
years had ready acceptance and 2 major impact on other species in the
domestic finfish market. The fishery appears to exist over a short
spawning seasor and occurs at the same time as other traw! fisheries

in south eastern Australia, which reduces the opportunities for maximum
all-year utilisation of the existing fleet.

3. Markets and Trade

3.1 Exports

The Australian fishing industry has traditionally had a significant
export oriented sector centred on crustaceans and molluscs, There is
limited demand for these high value products in Australia, largely
because of our relatively small population. Thus an increase in output,
esbecially of prawns, has resulted in substantia} growth in seafood
exports over the past decade. The value of exports has risen aven more
rapidly than the quantity exported due to higher prices. In 1381-82
éxports were valued at a record $325million, compared with $76 million
a decade earlier (see Table 1). The average unit value of headless
prawns exported rose by 16 per cent annually during the decade, rock
lobster tails by & per cent and frozen abalone by 15 per cent,

Table 1 Value of Marine Product and Exports: Australia
1972-73 and 1979 - 80 to 1981 - &2

$000 F.0.B.

1972473 1979/80 1980/81 1981/82
Rock Laobsters
~ Tails 29,783 59,752 50,915 17,71¢%
- Whole 2,471 11,108 20,611 13,110
Prawns
- Headless 24.039 58,673 45,785 48,131
- Qther ' 58,909 51,839 93,439
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table continued...

Abalone

- Canned 5,073 12,393 19,353 1€,214
- Frozen 2,788 13,652 17,306 25,307
Tuna

- Canned 75 45 lé1 3,598
- Frozen 899 7,060 4,184 9.795
Scallops 4,967 5,131 12,63z 11,128
Other 2,351 13,071 5,706 9,929
Total Edible 72,447 239,793 229,361 308,370
Pearls 1,385 13,339 ™18, 500 15,09
Other Non-Edible 1,771 2,650 1,880 1,631
Total 75,603 255,782 249,941 325,030

In the early 1960's over 75 per cent of Australian exports werg
accounted for by one product, rock lobster, and sent te one market, the
United States. Since then there has been some diversification both of
product and markets, MNevertheless Australian axports are still highly
dependent on two products, rock lobster and prawns.

Fallowing is a brief outline of Australia's main seafoods exports:

{a) Rock Lobster The United States is the principal narket for
Australian rock lebster taking about 80 per cent of our exports. These
are nearly all in the form of lcbster tails. Other major suppliers are
Brazil, South Africa and Yew Zealand. Australia's share of the market
has risen from 26 per cent five years ago to about 40 per cent last year.
This reflects Australia’s relatively stable Jevel of exports to the
market at a time when total U.S. imports fell from 15,400 tonne in 1977
to 10,400 tonne last year, Most of this fall was accounted for by
reduced supplies from South American countries and South Africa.

Table 2 Imports of Lobster Tails by Country of Origin: United States
{tonnes product weight]

Year Australia Brazil Rep. NZ Other Total
5. Africa

1977 §,127.7 2,398.7 2,6/6.2 1.134.0° 5,080.2 15,3/76.8

1978 4,082.3 2,948.4 2,358.7 1.224.2 },584.7 14,197.8

1979 4,445.2  2,721.6 1,614.4 1,088.6 4,036.9 14,106.7

1980 4,399.9 2,131.9 1,814.4 1,179.3 2,948.4 12,473.9

1981 4,211.0 2,718.0 1,179.3 1,256.0 1,076.7 ,Lb10.441.0

Figures may not add to total due to rounding.
Source: U.S. Department cf Commerce: National Marine Fisheries Service.

In recent years an increasing proportion of Australian Tobster catch has
been exported in whole form to the Japanese market. To a large extent
this trade complements our exports of lobster tails. This is because

the Japanese market prefers smaller lobsters, which are discounted in the
Tobster tail market.
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Australia supplies ona third of the Japanese markel in 961, edging
out Cuba to become principal supplier for the first time.

Table 3 Whole Lobster Imparts: Japan

Year  Australia Brazii Rep. NZ Other  Total
5. Africa

1977 327 1,687 305 96 1,083 I,500

1978 343 1,847 426 1,036 1,537 5,889

1979 1,560 1,603 409 68u 1,3 5,610

1580 641 2,293 375 267 1,03%  4.621

1981 1,788 1,28% 430 502 1,394 5,404

Given the already heavy exploitation of the Australian lobster rescurce,
it is unlikely that exports will expand in the future. However, the
trend towards the export of whole lobster to Japan is likely to continue
because it is usually more profitable than lobster tails for smaller
sized lobsters. The market, however, is limited and very canpetitive
for small lobster.

(b) Prawns Australia's annual Prawn exports have ranged in the past
five yedrs from 7,700 tonnes in 197778 to 15,600 tonnes in 19831-32.
ATthough exports have shown a general upward trend, most of the annual
variations have reflected variability of the resgurce.

The great bulk of these exports go to Japam (between 70 per cent and
80 per cent) with South Africa and the United States significant
markets in some years.

Australia is the fifth largest supplier of prawns to the Japanese
market usually accounting for about 6-7 per cent of the -~otal. Most of
these exports are relatively large prawns and processed under stringent
hygiene and quality conditions. Consequently, Australian prawns for
many years have fetched the highest average prices on the market.
However over recent years we have been facing greater competition from
Increased imports of Chinese “Taisho" prawns and a marked upg~ading in
the quality of Indonesian product.

Table 4 Imports - fresh, frozen prawns: Japan

Year India Indonesia  Thailand Aust Other TCoTAL
Quantity (tonnes)

1976 26,901 ¢b,510 9,850 &, 190 h4,883 123,334

1977 25,803 25,701 7,227 7,742 58,307 124,780

1978 31,580 28,338 8,377 7,546 68,121 143,962

1579 38,757 29,621 9,295 10,955 70,045 153,673

1980 35,249 27,569 8,850 8,063 63,535 143,256

1981 40,049 24,193 10,321 11,522 75,640 161,725

In most areas prawn resources are regarded as fully or over exploited.
Thus while there will be large catches in some years and there may be
scope for increasing the value of the catch through better management,
the amount exported ig unlikely to show a major upward trend.
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{c) Abalone Australian abaione production has been rising in recent
years; l1andings were 6,700 tonnes in 1980-81 and are believed to have
exceaded 7,000 tonnes last year.

In 1981-82 Australia exported 2,800 tonnes of frozen abalone and 1,200
tonnes of canned abalone, There are year to year variations in the
amount exported in frozen and canned form in respinse Lo skifts in
market prices.

Japan is the principal market for both frozen and canned Australian
abalene., Over the past five years Japan has taken 70 per cent of
Australian abalone exports and just under 40 per cent of canned. Hong
Kong is also a significant market taking 25 per cent nf frozen and 30
per cent of canned abalonz over the same period.

Austraija deminates both the Japanese and Hong Kong abalone markets.

In 1981 Japan imported 1,900 tcnnes of frozen abalone of which 1,600
tonnes came from Australia; Australia supplied nearly all Japan's
imports of canned abalone whick have ranged from 600 to 700 tonnes over
the past five years.

Table 5 Abalone Imports {tonnes product weight): Japan

Fresh, Chiiled or Frozen

Year Phili- Hong Australia Rep. US Canada Chile Other  TOTAL

ppines  Kong Korea
1977 24 - 515 46 5 387 2,369 1 3,347
1978 14 23 1,206 6 45 385 1,170 - 2,849
1976 30 - 1,202 1 126 147 2,931 7 4,443
1980 1C - 1,135 12 91 136 368 3 1,724
1981 3 - 1,619 - 136 60 73 2 1,896

Tn the frozen abalone market Japanese buyers have imported large
quantities of Chilean loco which have competed with Australiam abalone
with some success in the lower priced end of the marke:.

Australian dominance of the Hong Kong market is considerably Jess than
in Japan. Up to last year Chilean loco was the wain product imported
with Australia suislying about 40 per cent of imports. Last year
Australia's market share exceeded 50 per cent for the first time since
197%. pustralia is the principal supplier of canned abalone with about
30 per cent of the market although it faces strong competition from
South Africa, the US and New Zealand.

Abalanie
Table 6 Imports (tonnes product weight): Hong Keng

Fresh, chilled or frozen

Tear Australia South Lhile us Other = TOTAL
Africa

1977 250 19 258 gs iz 624

1978 408 2l 463 ] 16 916

1979 477 19 511 {a) 162 1,161

1980 498 17 691 18 26 1,250

1881 459 17 29% 9 25 809
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Canned

Year Australia US New South Singapore Other TOTAL
Zealand Africa

1977 458 786 103 241 5 26 1,623
1978 403 670 136 230 22 8l 1,542
1979 395 597 197 207 59 33 1,488
1980 510 207 258 243 60 314 1,592
1981 376 132 199 184 26 331 1,298

{a) less than 1 tonne
Source: Hong Kong Census and Statistics Department, hong Kong
Trade Statistics,

Because of resource limitations it is likely that Australian exports of
abalone will remain around current levels with year to year fluctuations
reflecting seasonal conditions and temporary increases in fishing effort.

{d}) Tuna In recent years, Australia has exported an average of some
5,000 Tonnes of tuna annuaily. Typically, this has represented about
20% of the Australian catch; the balance being canned for damestic
consumption.

Nearly all the exports have gone to Italy where they are canned for the
European markets, Australia supplies about 5% of Italy's import
requirements; major suppliers being France, Mexico, Japan and the Republic
of Korea.

In the light of the currently depressed prices, tuma exporters are actively
looking for new and better returning markets, especially following the
record catch last season. Growth in tuna exports will therefore be
largely influenced by developments in world markets, the extent to

which the Austraiian industry can take advantage of them and the relative
returns from overseas markets compared with the domestic market.

(e) Other Exports Small guantities of whiting are exported to Japan,
and a variety of seafoods including redfish, snapper and eels are
freighted Tive to European markets, notably Greece. However, prospects
for any substantial increase in fish exports, other than tuna, are not
good in the medium term.

3.2 Domestic consumption and imports

Australians are estimated to have consumed around 7 kgs of seafoods per
person in 1981-82 although it is believed that the statistics considerably
understate actual consumption levels (see Table 7).

Fresh and frozen fish represent about 50 per cent of the seafood consumed

followed by prepared or preserved seafoods such as tinned and smoked,
(40 per cent) and crustaceans and molluscs (10 per cent).
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Table 7 Apparent per capita consumption of Seafoods: Australia
Edible Weight (ki)

SERFUDT 1975-76 1970-77 1977-73 1978-79 1979-80
Fresh & Frozen {edibTe weight)
Fish
- HRustralian 1.5 1.4 1.7 1.7 1.5
- Imported 1.6 1.6 L.7 1.5 1.9
Crustacea and .

Molluscs 1.0 0.9 0.9 2.9 0.8
Seafood otherwise prepared {product weight)
Australian 0.7 0.5 0.5 .5 0.5
Imported
- Fish 1.7 2.0 1.9 1.6 1.9
- Crustacea &

Molluscs 0.4 0.5 0.4 u.3 0.3

TOTAL SEAFOGD 6.9 6.9 7.0 5.6 6.S

About half of the fish caten in Australia in 1981-82 was imported.
Imparts were most important among canned and other prepared fish
where they comprised about 80 per cent of consumption, and among
fresh and frozen fish, where they were about 60% of consumption. The
great buik of fresh and frozen crustaceans and molluscs came From
domestic sources.

The proportion of Australian fish consumption which was imported has
shown 1ittle change since the early 19605 ranging from 50 to 55 per
cent.

The important part piayed by imports has meant that all sagments of the
Australian fishing industry are affected by developments on world
markets.

The retatively small contribution which fish makes to the Australian
diet has meant that prices and availability of other foods exert a
considerable influence on the market for fish. Less than one per cent
of Australian food consumption is fish and aimost two per cent of
household food expenditure ¥s on seafood. In particular, the prices of
beef (annual consumption 47 kg), lamb (16 kg}, and poultry {20 kg)
play an important part in determining price levels on the domestic
fishing industry. As illustrated in Table 8 below, in recent years
the price of heef and sheepmeats has risen at less than the rate of
inflation (about )0% annually) and this, c¢ombined with relatively
cheap imports, has had an important dampening effect on fish prices.

Table 8 Percentage Change in Retail Prices
Weighted average of & State capital cities

1978 to 1981
1978 1979 1980 198l 1930l
) :

¥ % % %
Fish + 9.0 +13.,9 + 5.1 - 1.3 + 0.b
Beef & Veal + 24,7 + 2.8 + 2.2 - 2.0 + O.b
Lamb & Mutton 13.9 +14.3 + 1,58 + 1,1 + 3.7
Poultry + 1.5 + 4.7 + 4, + 9.8 + 8.7
Source: Australian Bureau of Statlifics. (1} June 1981 to June 1982,



Fallowing is a brief account of trends in these markets:

{(a} Fresh and frozen fish In 1980-81 Australians consumed approximately
113,377 tonnes {Tive weight) of fresh and frozen finfish. Of this, only
40% was supplied by the domestic fishing industry. Imporis came mainly
from New Zealand (29%), South Africa (27%), and Japan (18%).

Despite developments in the Australian trawl fish industry uver the past
decade imports have maintained a consistent share of “he market in

excess of 50% and in recent years this proportion has approached 60Q%,

The more recent increase in imports of fresh and frozer fish partly stems
from the inability of the Australian industry to keep pace with demand,
especially for frozen fish and in part because of the increased
availability of relatively cheap, high guality fish from countries such
as New Zealand, Argentine, Chile and South Africa.

The Australian trawl fishing industry has tended to concentrate on
supplying the restaurant and fresh fish markets and imported fish

have supplied the take away, food service, institutional {canteens,
hospitals etc) and processed fish (fish fingers, frozen packs) markets.

Table 9  Australia - apparent guantity of fresh and frozen
finfish available for consumption 1%72-73 to 1980-21

{tonnes live weight! {a)

dyvail,
for
consumption
{production Imports
Domestic plus imports as % of

Year Exports Imports production minus exports)  consumption
1972-73 567 48,064 38,997 36,389 55,6
1973-74 1,148 51,285 42,725 92,867 55.2
1974-75 839 44,362 40,780 34,303 52.6
1975-76 1,145 45,545 41,081 85,481 53.3
1976-77 1,374 51,532 45,127 95,285 54,1
1877-78 1,459 50,981 47,122 96,644 52.8
1978-79 2,012 50,450 47,764 96,202 52.4
1979-80 3,805 65,557 50,593 {c) 112,345 58.4
1980-81 2,874 67,733 48,468 (c) 113,327 £9.8
(a) Imports and exports have been converted to live weight using

the following factors: 1.33 whole and beheaded: 2 fillets
and other prepared or preserved: 1 fish finger.

(b} Based an fisheries returns which are believed to significantly
understate production,

{c) Department of Primary Industry estimates,

Sources: Austraiian Bureau of Statistics, Fisheries various issues).

Iq more recent years ithere has been increased penetration of the fresh
fish and restaurant trades by imported fish, mainly from New Zealand,much
of which is air freighted into Australia.
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Over the past two years three large plants have been established in
Australia to produce fish fingers and other value added frozen fish.
These plants are believed to have expanded these segments of the market,
especially the market for fish fingers. However, they have not resulted
in any increased use of Australian fish in these markets as all the
requirements have been imported.

(b} Canned fish The market for canned fish in Australia is currently
about 7,000 Tonnes product weight (or some 60,000 tonnes live weight
{equivalent)) (see Table 10). Over the past decade the market has grown
strongly, averaging 2.8 per cent per annum,

Tabte 10 N CTTTL T s

197273 to 1940481

—— e — IMPORTE

ust. Towmi Importans
Yonr Salmon Tune Total Salmon Tuns Other Torar Ayl 8hef Toul
1972-73 2021 B242 7263 4590 38 7456 12084 19347 825
1973-74 1843 4178 o Mot B38 8518 16087 21978 72.8
WIA-T6 2178 a@58 6832 3657 2366 6733 14746 21577  68.3
WY6-76 1475 4486  HUSD azm 213 G447 8939 14890 80.0
1978-77 1558 4248 EBO4 B98O 58  B0B7 12702 19508 sB8.6
1977-78 1965 5171 8826 8727 1829 6976 16232 21783 70.0
1878-78 1004 4734 4738 4018 1BX0 5099 10635 18373 65.0
1079-80 1037 5703  E740 5124 2031 S817 138727 20812 67.3

19808t 1008 7832 B4 “n 2327 6789 1858V 25227 [ ¥ ]

Features of developments in the market in recent years have been a
subsequent increase in apparent consumption of tuma, mainly as a result
of higher catches. Salmon consumption has also risen sharply owing to
increased availtability of product from North America., There have also
been greater imports of herrings and sardines, The only canned fish
item to consistently fali in consumption over the past decade has been
Australian 'salmon' (a species of perch). There are suggestions that
the resource has been over-exploited,

Much of the growth in canned fish sales over the past decade can be
attributed to good marketing and tuna and salmon in particular are well
promoted through the media and instore advertising. However, over the
past year or so consumption has been effected by health scares associated
with imported salmon,

(e} Crustaceans and moliuscs As well as being significant exporter of
high value ¢rustaceans and molluscs, Australia is also an important
import market, especially for shrimp, Last year imports of c¢rustaceans
and molluscs were just over 12,000 tonnes valued at $A62 millien, Most
of these imports were shrimp from Malaysia and China.

The sharp rise in prawn imports over the past two years has reflected
the cheaper quantities ayailable on world markets following the
downturn in market demand especially in the United States and Europe
and the block 1isting of prawns from some South East Asian countries
on the United States market.
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3.3 Barriers to Trade

The Australian seafood market is a relatively open one and we face few
barriers to trade on overseas markets.

On the Australian market imports are free of duty with the following
exceptions

- canned tuna - duty 15%
- fish pastes, balls, potted or concentrated fish - duty 5%
- crustaceans and molluscs, extracts and pastes - duty 5%

New Zealand, Papua New Guinea and islands of the South Pacific are
exempt from these duties.

On overseas markets, rock lobster faces no impediments on the U,S.
market and the import duty fer prawn exports to Japanm is 3%, Abalone
exports to Japan are dutiable at 10% on frozen and 12% on cinned.
There is a duty of 5% on whole cooked lobster entering Japan and this
also applies to most species of fresh and frozen fish of the type
currently exported from Australia, such as whiting.

Frozen tuna is Australia's most important export to the EEC and
énters duty free because it is an important source of raw material
for canning firms in Italy. However, Australian prawns and whole
Tobsters which are exported to the £EC {mainly France}, face duties
of 18% and 13% respectively.

Squid, a prospective developing fishery, is dutiable at 8.6% in
Japan but under the recent GATT agreement this will progressively fall
to 5% by 1988. Processed squid faces a 15% duty in Japan.

None of Australia's major seafood markets impose quotas on existing
exports, However, Japan does have a quota regime for certain fish
products - the only cne of major interest to Australia teing the
guota on squid and cuttiefish,

Overall, the general trend has been for duties and quotas on seafood
to be Tiberalised, both as a result of GATT negotiations and the
increased need for imports by some of the major consuming nations,
such as Japan, as a result of their exclusion from traditional fishing
grounds following the declaration of 200 mile fishing zones.

4, An Economic Assessment

For most of the 1970s the Australian fishing industry was reasonably
profitable. This reflected rising prices on overseas markets,
improvements in productivity and a relatively stable cost environment,
This profitability resulted in sharply increased investment in new
vessels and improved equipment in all the major fisheries,

The rise in fuel and associated costs since the late 1970s caused a
sharp drop in returns. This was accentuated by a slowdown in the rate
of price increases on world markets associated with the downturn in
economic activity since the early 1980s. In addition, there was an
increase in the amount of imported fish available which, combined with
lower meat prices, put pressures on domestic fish prices.

7l



This general de¢line in profitability was exacerbated by the increased
investment in fishing effort during the period. For example, boat
numbers in the east coast prawn fishery off fueensland rose from 800 in
1978 to 1400 in 1981. 1n additiom, there were significant
improvements in gear and technology in this period. Ther: was also

a significant increase in boat aumbers in both the tuna and trawl
fisheries. In other major fisheries such as prawns (in some areas)
and rock lobster, increases in numbers were restricted through

limited entry schemes, and the main increases ir effort resulted

from larger vessels, increased engine power and more sophisticated
fish finding equipment. The form in which these increases in effort
have taken have dependec to a large extent on the mansgement regime

in force,

To sustain these investments, many fishermen borrowed heavily and
subsequently had difficulty in making repayments as profitability fell,
fuel costs increased and interest rates rose.

Not all fisheries have been equally hard hit by these trends, For
example, abalone and rock lobster fishermen have been considerably less
affected by fuel price rises than prawn and fish trawlers or tuna
fishermen. Furthermore, price falls did not all occur at the same
time. Prawn prices, although depressed between 1979 and 1981, are
showing evidence of recovery this year. Tuna and abalone priges, on
the other hand, have been relatively strong until fairly recently.

The Government has asked an indgendent body, the Industries Assistance
Conmission, to examine the adjustment needs of the industry and to
corsider whether any changes in management rules or other regulations
would assist adjustment.

5. Qutlook

Any assessment of the future trends in the structure and competitiveness
of the Australian fishing industry rests on two broad assumptions.

The first concerns the development of new resources. MNearly all
Australia's fish resources are quantified, although with varying
degrees of reliabiiity, and it appears that there are Timited
opportunities for development of new resources.

Australians may expand their operations in fisheries in the AFZ

now being exploited by foreigners. In the short term at least, there
are a number of marketing and technical problems te be overcome
before Australians can economically exploit these resources - this is
an area to which we will be devoting considerably more research
effort over the next few years,

There will be some new development of exploited fisheries, especially
in northern Australia. Also species such as tuna (other than

southern bluefin), squid, octopus and sea urchin which occur off south
eastern Australia may be developed if market conditions prove
favourable, However, as a gemeral framework it is reasonable to
assume that the Australian fishing industry will have to make more
effective use of traditional resources rather than rely on the
expansion of the industry through develepment of new fisharies in
conirast to the position prior to about 1975,
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The second assumption, and one that is far less certain, is tnat
costs and prices will not significantly move in favour nt the fishing
industry. This assumption rests on perceptions about development in
wortd economic activity, with its implications for the prices of fish
products and input costs, especially the cost of fuel.

World economic activity has fallen in recent years and 11 would be
eptimistic to expect any resurgence in activity over the shors to
medium term. This has implications for overseas demand for
Australian seafood products which rose in price in the 980s and 1970s
in response to a growing worid economy with increased demand “or
luxury seafoods. Although the current world recession has not.

led to any fall in seafood prices, it has slowed the rate of
growth. Accardingly, it could be expected that prices on overseas
markets will continue to increase over the next few years, but at
8 slower rate than Australian fishermen and exporters have come to
expect,

On the domestic market, the Australian industry can continue 10 expect
keen competition from lower cost producers of imported fish,
especially from developing fisheries off New Zealand anc Soutt America
where fishing operations have expanded with the extension of fisheries
Jjurisdiction.

Furthermore, the industry iy facing increasing competition on its
traditional export markets, especially for prawns, from low cost
producers and it will need to retain a competitive edge, in order 1o
maintain its markets,

On the cost side, we expect 1ittle amelioration in the rate of growth
in fuel prices. The Australian Bureau of Agricultural Economics
expects fuel prices to increase in real terms by 1 per cent annually
over the rest of this decade,

Technically the industry is improving its productivity, especially

in the areas of more fuel-efficient ¥ishing methods and improved fish
finding and catching techniques. 1t is noi clear whether the recent
increases in fuel prices will result in major changes in fishing
methods. The immediate response appears to have been a fall in

the value of vessels and Ticences in the more fuel intensive fisheries.
Improved fishing technology and fleet management is helping to offset
higher fuel costs and, in some areas, causing a significant increase

in fishing effort, Generally, this is not being matched by a
commensurate rise in the catch.,

The industry has shown considerable innovation in reacting to changes
in market requirements, In recent years, it has responded to market
needs by directing an increasing proportion of its lobster exports

to the more profitable Japanese market for whole lobster, by
developing a trade in bulk pack prawns, as distinct from the
traditional headless pack, and by more sophisticated marketing of
abalone. Alse, there appears to be scope for further marketing
improvements for tuna and fresh fish generally.

Over the next decade, therefore, the Australian industry is likely to
be characterised by adjustment of the catching sector and further
development of management regimes aimed at achieving balanced and
profitable exploitation of increasingly weil defired, but clearly
limited resources. Also there may be some substantial changes in fish
marketing in response to changing food marketing and consumption
patterns. 73
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Demand and Market Conditions
for Fishes in Japan,
Especially Minced Alaska Pollock

Yutaka Hirasawa
Tokyo University of Fisheries
Tokyo, Japan

Alaska pollock or North Sea pollock Is the largest resource of a single
specles of fish in the world. |Its geographie distribution covers all
the northern Pacific waters along coasts and islands and especially
along the south Kemchatka peninsula and in the southeast Bering Sea
where the best fishing grounds are located. The total catch of Alaska
pollock was 4,581,000 mt. in 1980 including the estimated catch of
North Korea. {Figure 1, Table 1)} (Alverson, 1981)

Owing to some special characteristics, Alaska pallock is not suitable
for processing using normal methods. Average size is about 40 em. long
in a relatlvely unexploited resource, but soon decreases to 25-30 cm,
tong once the fishery fis developed., With this small size of fish,
there is a very low recovery rate of only about 20% and productivity is
correspondingly low even if splitting and cutting machines are used.
Freshness deteriorates at a very high rate due to the softness of the
flesh which has a high water content. Costly treatment s needed to
keep it Tn good condition. The most difficult characteristic is the
presence of many parasites in the flesh which have to be picked out by
hand if Alaska pallock is processed as a fillet. This requires many
workers.

On the other hand, the processing method far producing minced fish has
many merits. Firstly, it is possible to process large amounts of small
size fish with high productivity. The main process in the production
of minced fish is squashing the gutted and headed fish. The crushed
meat |s then separated from skin, bone and tail. Secondly, in the case
of minced fish, parasites are not a probtem, After the meat is sepa~
rated from the bones and skin, it goes through a washing process two or
three times in order to remove water-scluble protein and the remains
of skin and other matter. After this process, salt, sugar and some
seasonlng are added to the washed meat and it is then frozen. The
third merit is that this minced fish which is the material used for
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Bource 1 Alverson ¢ Paeific Pollock, Natural Resources Consultants, Oct. 1981

Figura 1, Geographic distribution of Alaska pallock

1. Geographic distribution of Alaska pollock

Figure
Table 1. Pollock production by countries
in 1979
(UNIT : 1,000 MT)
| Eaatern | Weatarn
o Total § pacific | pacific
Totel 4,581 ! 1,008 3,873
USS.R. | 2,166 % 2,092
Japen 1,515 ki T3
Kol
(Eﬂrlﬁl.’h) 268 104 194
]({n%"f{‘h) 550" 50
Other 52 b2
¥ egtimated
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fish cake preducts can be conven-
iently kept in cold storage for
one and a half years.

Te make fish cake products from
minced fish, other ingredients
such as starch, water, eggs and
seasonings are added. After
these have been mixed with the
minced fish processing can be by
either steaming, baking or frying.
To produce fish cake products of
high quality it is necessary to
add minced fish produced from
other species. Depending on the
amount of minced fish of other
species which (< added, a high
quality type of fish cake can be
produced. Alaska pollock minced-
fish has an important role as a
cheap basic material for fish
cake products and the techniques
used by processors for making
their products taste good using
as much Alaska pollock minced fish
as possible are carefully guarded
secrets.



Among the many types of fish ceke on the market, the main products are:

steamed fish cake - kamaboko (Japanese name}
baked fish cake - chikuwa
fried fish cake - agekamaboko "

fish sausage and ham

There are many reasons for the increase in the consumption of fish cake
products. First the demand for animal protein in Japan increased due
to higher incomes generated by rapid economic growth which started in
1355 and accelerated after 1965. At that time the price of meat and
meat products was very high compared to fish and fish products. As a
result, the demand for fish has Increased enormously <ince 1955.
Second, fish cake products are highly competitive and their prices are
lower than other fish and meat products as they use low qua]lty Fish
which is not suitable for traditional Japanese ways of preparing fish
{raw or grillted fish). Fish cake products are popular with Japanese
as a cheap proteln food. Since 1955, the price of fish has been rising
at & rapid rate due to higher incomes. However, at the beginning of
1960, a new technique for making minced fish from pollock was developed,
This made it possible to use the huge unexploited resources in the seas
around northern Japan and the North Pacific,which until then had not
been utitized although their existence was known, hecause of the special
characteristics of pollock which have already been mentioned. Third,
fish cake products do not have a strong fishy smell. The water soluble
proteins, fat and other ingredients which give fish its special smell
are extracted so that many people who do not like to eat fish can eat
fish cake,

Figure Z shows the annual produc-

tion of each type of fish cake

praoduct. The increase and de-
Total production grease in production have been re-
markable. Increased production
was due to the expansion of
Fush waumye a5 ha e poliock fisheries and decreased

production currently is due to
\\\\\\\ the 200 mite limitations, but
™ there are alsc other important
Chikuws (beked)

reasons and the main purpose of

//r"ﬂrafd”“*—ﬂn\\\::hmﬁ this paper is to zlarify what they
are,

Agekamaboko{fried) Table 2 shows the increasing and
decreasing trend of minced fish
-~ producticn from poliock. The pro-
™, duction of minced fish on land
means that it is made with pallock
caught in the sea near Japan and
in the western North Pacific.
Kamaboko(steamed) Pollock caught there is brought
back to 'and by fishing boats un-
der 350 tons which do not have
1965 1970(1972) 1975 1980 minced fish making equipment on
board. The decrease in catch has
Figura 2. Production of minced lish products bheen very severe due to the cur-
tailment of allocations of pollock
by the U.5.5.R. The production of
minced fish at sea means that it

thon. ton
1,200

1,100

§§§§§§§§§§
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is made with pallock caught in the

Table 2. eastern North Pacific within 200
The production of minced fish in Japan mites of the U.5.A. There are two
{aniit : ton) types of pollock fishery here; one
] L cton is the mother factery ship with
T"rln"“ land at sea B/A X100 catcher boats and the other is
i B e made up of factory trawler ships
1870 | 2614 | 1185 | 142.8 55 each working indepasmdently. The
1971 | 3214 137.% | 1835 57 production of minced fish at sea
1972|9543 | 1613 | 1935 55 is very stable due to the large
1973 |ss27 | 1504 | 2 w8 Sl;o:atnon of pollock by the
1974 | 3488 @ 1528 195-3 56
1975 | 3558  164.1 | 181.7 54 The quality of minced fish pro-
1976|3790 | 101.2 | 187.8 50 duced on land is not so good and
its price is about a half that of
1677 3518 | 1802 | 1717 8 minced fish produced at sea due
1978 3097 | 127-3 © 1824 e to the poor quality of the landed
1979|2894 | 109.0 ; 1804 62 pollock. Fishing boats in the
1980 |281.9 | 987 | 12 65 western North Pacific have to stay
! on the fishing ground for several
1981|3013 | 1085 | 1928 e days and keep their catch on ice.
dn the other hand, pollock caught
Source : National Association af Minced in the eastern North Pacific is

Fish

processed the same day it is
caught.

The main fishing season for pollock in the western North Pacific is from
December to March and the price is rather high during this period be-
cause of the roe. The main fishing season in the eastern Nerth Pacific
Is from June to September and the pollock caught diring this period is
used for making minced fish.

Figure 3 shows the monthly change of pollock prices at fishing ports
in Japan. Up to 1975, the fluctuatlons in price were not so severe

¥/ke

Jan. Apr, July October Dec.

Source . National Association of Minved Fish
Figure 3. Price change of pollock at port by manth
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because of the high level of catches before 1377. At that time the
amount of roe produced was jarge and its price was not so high remain-
ing closely related te the price of pollock, On the other hand, the
monthly fluctuations in prices in 1981 were severe and the price during
the winter season was very higk compared to other months because of the
high price of roe. Since 1977 the roe of pollock has become an expen-
sive commodity.

The horzontal lines d-awn in Figure 3 show the price levels of pollock
which represented the break even points for minced fish factories in
1976 and 1981. The horizontal line in 1976 from July o October was
above the fish price. Therefore, even without roe some profit could
be made from minced fish. In the winter months the ma'n profit was
made from processing the roe,and minced fish was a hy-product during
these months. The price of pallock was much higher than the break even
point price in this period but the meat, after the roe had been taken
out, was very cheap and the price of the meat was much lower than the
price from May to November. By 1981 the price ievel representing the
break even point had risen about 40% but this level was just at the
lowest price of poliock. Due to the high price and small catch of
poliock, production of roe was
poor and did not make big profits
Avernge stock per momhxmo Producer in the winter, However, the price
Annual production price of the meat after removal of the
--- ==~ Producer price roe has to be low to keep the
% ——8tock ote y ., minced fish business profitable.
00 With the high price of pollock
during the winter season in 1981,
130 many processors could not break
even. Since 1977, the economic
condition of pallock processars as
well as those who are engaged in
the pollock fishery has been de-
teriorating.

g ss22 3

Figure & shows the relation he-
tween annual production, consump-
tion and stocks of minced fish.
The annual stocks of minced fish
are averages of monthly stocks.
The stocks increased from 1976 to
1978 notwithstanding a decrease in
production. This was mainly due
to the high price of minced fish
which caused decreased consumption.
The price of minced fish remained
fairly stable after 1978, but con-
. L sumption has continued to decline
1975 1977 1879 1981 up to the present. In 1981 the
Source: National Association of Minced Fish production of minced fish in-
Figure 4. Betatnon of produ‘_:t:on.co_nsumpt- creased a little compared to the

lon, stock and price of minced previous year, and stocks went up

fiah. sharply owing to the falling trend
of consumption and the price is

100
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going down again. What is the reason for this severe reaction of stocks
to the small increase in production? Before analysing this, it is
better to study the situation more precisely.

According to Figure 5 , the price of minced fish made at sea was very
stable before 1981. This minced fish is produced by large fishing com-~
panies and is of high guality. In addition to the good demand for this
high quality product, the selling power of large fishing companies is
relatively strong compared to that of small and medium scale processors
who own the factories based on fand. The price of minced fish produced
on land fluctuated sharply and it was very clear that there was a close
relationship between price and the amount of stocks. However, in 198)
the situation changed and even with falling prices the amount of stocks
increased.

P'rice on land

Price at sea x 100
70
50
0
Stock P e
Lo
thou. ton ¥ /kg 1978 1979 1980 1961 1982
%00 500 Price at sen
a0 | 00 [T T ey
300
200
100
Tan Jui Jan Jul Jan Jol Ian T aqw Jan
- 1978 - 1979 - 1960 +- 158) - 1982

Figure 5. Relation between stock and price of minced fish

The demand for minced fish has been decreasing and even the price of
minced fish produced at sea has become unstable and is showing a de-
declining trend. To clarify this phenomenon, it is necessary to
analyse the general trend of demand for animal protein in Japan.

The General Trend of Demand for Animal Protein Especially for Fish

The annual per capita intake of animal net protein has almost exactly
doubled over the past twenty years in Japan. {Table 3] The annual per
capita intake of meat including eggs and dairy products in 1960 was
very low, but increased about four times over the period from 1960 to
1980, However, the intake of fish has been fairly stable. In the case
of meat, the supply can be increased to meet increased demand by higher
domestic production and imports. However, in the case of fish, the
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Table 3, supply cannot be in-

Annual per capits intake of net anima. protein creased to satisfy
e g e e o o __ {unit:gr.) the increased demand
(- » Animal o because the fishery
, Total T‘“gewb]e—lsu_l;-;ml] meat . Fish resources cannhot be
[ [ R RPN SR, R expand‘ed al‘ld Japan-
1960 | 695 | 483 e ese resources have
1965 ! 738 | 469 2.9 | 105 | 184 beer fully exploited
_ . : for a long time,
1970 765 44.7 B 152 166 The supply of fish
- : B e S remains limited com-
1975 | 791 | 434 357 1—1‘?-6 181 pared to the supply

[ i;;__ of meat, eggs and
o - dairy products. Im-
Source ; Ministry of Agriculture, Forestry and Fisheries ports of fish have
increased very
sharply for the past
ten years, and es-~
pecially following
the 200 mile limitation, The types of fishes imparted are high price/
high quality species such as shrimp, crab, salmon and its roe, A large
part of fish imports consistsof “rozen products and their transportation
and distribution require high cost facilities. Owing to the high cost
of transportation only high price/high quality fishes have entered the
Japanese market.

1980 80-7|’ 416 I 4] IZ]-Z

On the other hand, the Japanese domestic catch has been quite stable
for the past ten years and even with the !imitation of 200 miles the
total catch has not decreased. However, by examining the composition
of the catch it s very clear that the amount of low price/ law quality
Fishes like sardines has. been increasing and of high price/ high
quality fishes has been decreasing. On the Face of it, it would seem
that the demand for fish In Japan is very strong because imports of fish
are contlinuing to increase in addition to the huge amount of the domes-
tic cateh. 8But the proportion of non-edible fish, which used to be
consumed as edTble fish in former times, has increased to 30% of the
total catch. Production of sardines has increased to the level of
three million metric tones but about 90% of this now goes straight to
the fishmeal factories.

There are very clear long-term trends in fish consumption. Far example,
in the case of low quality fishes such as sardine, mackere) and saury,
the yearly intake of fresh fish of this quality was 20 kg. per capita
twenty years ago, but It was down to only about 7 kg. in 1980. Over
the same period, the rate of price increase for these low quality fish
was very moderate. (Figure 6) in the case of high quality fishes such
as crab, shrimp, salmon, bluefin tuna, ses bream and others, the intake
has increased only a 1ittle due to the limitation of supply, but their
prices have risen surprisingly steeply due to the strong demand for
such high quality fishes. It is symbolic that in the case of med i um
quality fishes such as skipjack, Flatfishes, squid and others the trend
has been quite different. in the first half of the same period, the
Intake of fish of this quality increased following high quality fishes.
However, in the last half of the period, the trend reversed and intake
decreased following low quality fishes. Since 1875, the intake of
animal protein has been growing larger based on am increased supply of
meat. The feeling that there is a need te consume more animal protein
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¥/100g o LYB0 is gradually disappearing and com=
petition in the market between

¢ 1360 fish and meat i< becoming severe,

150 High

There is a general relation be-
100 Medium tween meat and fish_which can be
illustrated as in Figure 7. The
correlation between high quality

50 fishes and heef is very strong as
shown with the solid lines. When
Low the price of beef goes up, the
T t T demand for high quality fishes ges
10 o0 Wkg up and vice-versa. When the price

of hogs goes up, the demand for
high quality fishes will go up to
seme extent, but its influence is
not so strong as shown with the

Source : Statistica Bureau of Prime
Ministar’a affice
Figure 6, Trends of raw fish consumption

by quality broken line. In the case of
chicken, the demand far high

quality fishes may not be influ-

enced by a rise in the price of

High quality fish w7 Beel chicken as shown with the dotted

Wy line.

Medi lity fish é#—\ H
o oga
fom quetity i 7 TR At the beginning of 1960, the mass

PR i production of broilers started in
Low quality fish * Chicken Japan. Using the battery system
for production, there is little
Figute 7. Tha correlation between fish and need for expensive land which has
meat

an extremely high price in Japan.
In addition, it is easy to import
relatively cheap feed for broilers from the U.5.A, From about 1970, the
mass production of hogs was started by large scale producers. The per-
centage of total hog productlon coming from large scale units has been
getting larger for the past 10 years, High density stock raising
methods are becoming widely adopted for hog producticn using cheap im-
ported feed, As a result, the high cost of land is not so significant
due to its high productivity.

In the case of beef producticn, the situation is guite different from
that of Broller or hog rearing. A comparatively large area of Jand is
needed for rearing cattle. Conditions for the production of beef are
not very favorable in Japan, and the supply of beef has remained limited
for a long time notwithstanding the great demand for beef. In the past,
the policy in Japan has been to control free trade and set a rigid quota
for imports of beef and this policy continues to be followed up to this
time. There is a great demand for beef and beef consumption would
probably increase to about five or ten times the present amount if the
price of beef were allowed to fall to the present price level of hogs

as a result of a change in goverpment policy and the liberalization of
imports of beef. But, Tt is very clear that the intake of all other
animal protein would be severely affected and would decrease in propor-
tion to the increase in the beef supply. The impact of free trade or an
increase in the import quota for beef would cause great damage to the
interests involved and fisheries are not immune to this damage.
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Recent Trends in the Consumption of Animal Protein, Especially Fish

Figure 8 shows the total amount of annual per capita calorie intake.
Before 1978, total calorie intake gradually increased inspite of a
fairdy steep decline in calories obtained from starchy foods, The in-
take of fish, meat and other food items all went up. At this stage the
demand for fish appeared to be very stong because the intake of fish
gradually increased despite a high rate of price increase. Even now
most fishermen and fish merchants believe that there ic a strong demand
for fish. Their reason for thinking in this way is based on the fact
that the intake of fish gradually increased and its price rose faster
than other food items for a long time. At the stage where the intake
of animal protein is not very high, everyone wants to In¢rease his con-
sumption of animal protein when his income rises. Generally speaking,
the demand for meat is stronger than for fish in Japan, and many peocple
want to buy more meat, especially beef. However, the average price of
meat is higher than fish and,due to their limited income, Japanese con-
sumers are not able to eat meat until their demand for animal protein

has been satisfied. In order ta fill the gap, many people have to eat
fish as the price of fish is competitively low. Even if the rate of
price increase for fish is higher than for meat, pecple will continue

to buy fish as long as there is a price differential between fish and
meat.

calories

2,500

7z

A X X X X AR O AT R

1,500 4 i
[T 1
Lot TTTTe-eo ... Wheat and others
500 Rice
+ + + + + + T ¥ -+
1965 1967 1569 1971 1973 1975 1977 18749

(] Starches [ Meat, eggn and dairy products

B ris: Sugar BB 0ui and fat FZZ) Beans and others
Figure 8. The intake of calores by food group i Japen

The above mentioned trend changed markedly after 1970 when the total
calorie intake started to level off as it neared the ceiting for the
average Japanese. The total per capita intake of calories s calculated
to remain stable and will not increase much above the tevel of 2500, At
the same time the intake of calories from starchy foods has also been
static. The percentage of total calories provided by starchy foods is
rather high in Japan as compared to other developed countries. It is
not clear why it has remained so high and it is difficult to judge
whether it will fall or not in the near future.
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The observation that the calorie intake fram starchy foods has levelled
off points to a serious situation due to the fact that the increase in
meat intake has a direct effect on the demand for fish, It is easy to
see from Figure 8 that the intake of meat bas continued to expand and
this has reduced the share of other food groups including fish. Another
more serious effect on the demand for fish is that the intake of calo-
ries from rice is continuing a decreasing trend.

The calorie content of 100 g. of meat is about 250 and the calerie con-
tent of fish is about 110. Given the same level of total calorie in-
take, the increase in calories from meat will have a direct impact on
other foods, especiaily fish. More over, the decreasing trend in the
calorie Intake from rice has a strong influence on the demand for fish;
the intake of fish has been closely linked with rice over a long period.
Fish dishes are considered to be very suitable for eating together with
rice. From ancient times the preparation of fish dishes in Japan was
designed to accompany the eating of rice. For example, the Japanese
delicacy "sushi'' is & typical method of preparing fish with rice and the
amount of fish needed for one dish is just in proportion te the amount
of rice. "Sashimi”, which is made from raw fish without any cooking, s
another typical Japanese delicacy. The Japanese cannot eat sashimi with
bread or any other grain except rice.

It is said that the present composition of calories from different
sources in the Japanese diet is an ideal one. According te the FAQ, the
calorie composition made up of carbon, protein and fat should be within
the ratio of carbon: 57-6B%, protein: 12-13%, and fat:25%. On the basis
of this ratio, Figure 9 Tllustrates the calorie composition of diets in
Japan, Italy and the U.5.A. in the case of Japan, the calerie composi-
tion is a regular triangle, but the calorie composition in the other two
vountries make distorted triangles. 1t is very clear that the realiza-
tion of this rational composition in Japanese food consumption is simply
due to eating a large amount of fish. Fish has a rather low calorie

Jupan Ttaly

Figure 9. The rate of caloric intake from carbon {C), protein () aml Tt {F) 0 Japan,
ltaly and USA.

content compared to meat and the percentage of fat is relatively low.
More over, the fat in fishes is unsaturated fatty acids which do not
cause cholesterol accumulation in the blood system, !f the present
trends in eating behavior continue with the [ntake of meat steadily in-
creasing, sooner or later the ideal balance 'n the calorie composition
will cotlapse in Japan. An indication of this danger is already ap-
parent.
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Figure 10 shows the consumption trends for meat and fish by age groups.
Japanese consumption statistlics do not provide data on the intake of
individuals by age group. The statistics that are available give only
the per capita househcld consumption classified according to the age of
the chief of each household. With these statistlcs we canrat get a
completely accurate result, but we can get some idea of the approximate
situation. In general, the rate of expenditure on fish as a percentage
of total food expenditure increases as the age stratum goes up, and 45
year old persons seem to be the border line of eating behavior. In
Japan the general tendency Ts that abave this age the intake of fish
increases because older people prefer light food to heavy food. But,
in 1970 the expenditure rate on fish was rather high compared to the
situation in 1980. By 1980, the expenditure rate on fish had decreased
very sharply in only ten years. It is difficult to Imagine how much
this rate of expenditure on fish will decrease over the next ten years.

On the other hadd, the
expenditure rate on
meat including eggs

nd dairy products has
Figh or meat 2 2Ty P

- - % 10D gome up in contrast to
g Food expenditure fish. It should be
20 —— kept in mind that the
re \‘~\1gw percentage of younger
. \“'—_‘__‘_,.-—- ______ i
M e g R ST ol
16 1970 ,,7”{7_ . notable phenomenan
T ! that in younger house-
14 o holds (25-34 years
W0 . old}, the rate of meat
12 T Fisk ,’,vﬂ"ﬂ~“ consumptién is high
-~ —— and is continuing to
10 .-—-—/_/— increase up to the
1580 present. The rate of

meat consumption for
those under 24 years
old has an irregular
Figure 10 Consumption trends of meat and Fish by age group tendency. Many of the

heads of those house-

halds are bachelors

and their living and
eating behavior is quite different from that of married people. Except
for this youngest class of household, the rate of meat consumption has
increased sharply for the past ten vears. The same trend |s sure to
continue for the next ten years.

1~-24 30--34 40~ 44 0~ 54 60~ 64
25~29 3539 45-.49 55~ 59 6o~

There are many reasons for the shift in demand from fish to meat. In
addition to the inconvenience caused by the smell and bones of fish,
there have been many fundamental changes in the living styles of people
over the past twenty years. 0One of these basic changes has been the
increase in the number of young households with small famities. Many
of these families live in apartments. They do not like to cook fish
because of its smell and the smoke cooking it creates. It is rather
inconvenient te have to dispose of heads, bones, tails or other parts.
More over, recently the young housewife does not know how to cook fish.
Before World War 11 the system of large familles was common in Japan.
lInder thls system, the younger women were able to learn the various
cooking methads from the older women but nowadays they do not know or
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have no interest in learning about methods of cooking fish.

According to income elasticity of demand calculated by the cross-section
method every three years, there are differences in demand for flsh and
meat. In Figure 11 it is easy to see which is the stronger in terms of
demand. | have selected from among the many meat products three items,
ham, sausage and bacon, in order to simplify the comparison between fish
and meat. To the Japanese consumer these three meat products are
nearest to the products made from minced fish. Although the income
elasticity of all these foods was found to be decreasing in each of the
years examined, there are substantial ¢ifferences between the meat pro-
ducts and the fish products. The elasticity of minced fish products is
much lower than the elasticity of meat products and the average elasti-
city of all food items in Japan which is about 0.3-0.4.

Among minced fish products with low elasticity, fish sausage and ham are
significantly lower than other items. New technigues for making fish
sausage and ham were developed beginning in 1955 and rapidly expanded
due to the cheap price of these products mainly made with tuna. The
quality of these products was not very good owing to the long voyages

of the tuna fishery and lack of freezing facitities.

Fish sausage and ham were substitutes for meat products and from 1960
the production of meat products gradually increased replacing fish

1.4
1.2 4
1.0 +
08 1 3 1974
- 1977
0& &3 1980
04 1 :
Fish sausage |
D.2 and ham :
|
] [P R - * e A N —
02 Baked Steamed Fried . Ham Sausuge Bacon
-0.2 | !
—0.4 A Fish cake I
_0.6 -

Figure 11. [ncome elasticity of minced fish and meat products {cross section)
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products. In addition, the production of tuna began to drop due to the
overexploitation of tuna resources. The price of tuna increased so much
that it could no longer be employed as a material for making such cheap
items as fish sausage and ham. The advent of super-low temperature re-
frigerators made it possible to utilize frozen tuna for the raw fish or
"sashimi'' market which guarantees the highest price for fish., Thus,
fish sausage and ham making companies have had to change to minced fish
as a cheap material but the raste is inferior to the former products and
this has caused the reduction in demand.

Just as there has been a decreasing demand for low quality foods, the
demand for minced fish products has declined. Only steamed fish cake,
""kamaboka'', has a competitively high elasticity and demand has remained
remarkably high up to 1980. As will be discussed in the last part of
this paper, given the trend of decreasing demand for minced fish pro-
ducts, we cannot expect a bright Future for the industry.

Compar ison between the Price of Fish and Meat

Figure 12 shows the producer's price Iindex for fish and meat for the
past ten years. The rate of price increase for fish is higher than for
meat and this trend is quite the same in the U.5.A.

300 [
200 +
' F—e—x--- Hogs
" Chicken
100
' e eeprrmm ,
1970 1975 1480

Bource : Statistics Dept. of Ministry of Agriculture, Foreatry and Fisheries

Figure 12, Producers price index for figh and meat

There are many reasons for the sharp rise in the price of fish. First,
in addition to the continuing trend of . overexplaltting the resources,
the reduction In the amount of Migh quality fish due to the 200 mile
TimitatTon has severely affected the price. Second, speculation with
Fish, especially high quality and imported fish has caused the price
to go up. Although the impact of the 200 mile limit on Japanese
fisheries has been absorbed somewbat by now, spectulation with fish
products often occurs in the expectation of higher prices. Third,
owing to the high production costs of fisheries many fishermen cannot
keep thelr business profitable without increases in the price of Fish.
The second oil shock was particularly severe for flishermen.

Here some explanation is needed to clarify the gravity of the situation
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for Japanese¢ fisheries. For the past twenty-five years, that is from
the beginning of the period of rapid economic expansion in Japan, the
rate of increase of the price of fish was always higher than that of
other foods. It has been natural for fishermen with a long experience
of getting higher prices to think that the price of fish was always
going to go up compared with other prices. As the price goes up, flsh-
ermen can make a good profit. But, almost all fishermen do not like to
pay taxes, so they invested their profits in a well equipped large size
new fishing boat. Before the 200 mile Vimitation, fishermen used to
replace thelir fishing boat every seven years on average and it was not
rare to find cases of boats being replaced after four or five years in
more profitable fisheries. For individual fishermen to own a new and
large boat s a way of making sure that they can maintain their competi-
tive position in fisheries. |In addition, the banks, including the
government and cooperative credit institutions, were eager to lend money
to those involved in fisheries. As a natural result, the amount of
borrowing as a percentage of total assets was very high, usually in the
range of B0-90 percent. Accordingly, the annual cost of depreciation
and interest was very high in addition to the increasing wages which
rose in proportion to landing value. Using well equipped and larger
size fishing boats, the landing value was always gaing up.

This dream-1ike expansion period of Japanese fisheries was terminated by
the 200 mile limitation and the second oil shock. These two factors
brought about a fundamental disequilibrium. On the one hand, the demand
for fish declined due to its high price in an era of plentiful supply of
animal protein. On ther other hand, the production cost of fisheries
could not be reduced because of the high cost of oil and other materials,
whleh was made worse by the weakening of the yen exchange rate. For one
or two years fisheries businesses went bankrupt one after the other and
all the remaining ones are going through a critical time as they are
holding large debts. It is not easy to cut production costs. For
example, Japanese fishing boats are shaped just 1ike a tub and their
consumption of oil is ¢orrespondingly high. In Japan, the !imited

entry system regulations cover mainly the number of boats and their size
which is decided according to tonnage calculated from the measurement of
designated parts of the boat. Fishermen who want to increase the slize
of their boats ask the shipyards to make the boat's shape like a tub for
In order to obtain a large boat within the same tonnage limitation,
shipbuilders have to increase the parts of the boats which are not in-
cluded In the tonnage calculation. With these tub-like fishing boats
fishermen cannot reduce their consumption of oil. Given the bad
economic conditions at the present time none of the fishermen are able
to replace their boats with new energy-saving types. They have accumu-
lated too many debts to borrow money far new boats.

Ot the other hand, in contrast to fisheries, it seems that the producs
tion costs for rearing livestock will not increase much in the near
future: The percentage of feedcost in the total production cost of
meat is about 60-70 percent although this varies a little bit of course
for different years and different types of meat. But, the feed used
for livestock rearing is imported, mainly from the U.S.A., and, as feed
expenditure is about a half of the total, the price of imported feed is
a deciding factor for the Japanese live stock industry. When the price
of feed goes uwp, production cost goes up, and, as a result, due to the
high price of meat, the demand for meat goes down. |In relation to the
supply of meat in the Japanese market, the price of international graln
is one of the most important factors.
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Figure 13 shows the relationship between production and price of hog
reat in Japan and of maize in Chicago. Here, in order to simplify, !
will take only hng and maize because hog meat accounts for half of the
total meat supply and maize is about 70% of the total imported feed.

Before the first oil shock the rising trend of hog wmeat production was
eminent but the amount of production was not so large. From 1373 to
1976, hog meat production remained rather stable. There are two reasons
for this. One is the high price of international feed after President
Nixon declared a prohibitian on the export of soy beans due to a short-
age of grain in the U.S.A. With this high price of feed, livestock
farmers in Japan had te revise their optimistic attitude. The other
reason is the ecoromic recession caused by the first oil shock which
severely affected the demand for meat and caused the price of hog meat
to go down. The recovery of economic activity was rather quick after
the oil shock, dut hog meat production did not increase much frem 1973
to 1976 due to the high price of maize. As a result, the price of hog
meat again went up due to the recovery of demand. But with this price
rise, the demand for hog meat again fell significantly and this was the
situation of meat demand just before the 200 mile limitation. At the
end of 1976 livestock farmers heard that the price of fish would be
going up due te the decrease in production when the 200 mile Timitation
went into effect. Expecting a high price for meat following fish price
increases, many livestock farmers tried to increase their production.
From 1977 to 1980 the amount of hog meat production increased rapidly

and the falling trend in maize prices encouraged farmers to expand. In
1980, the demand for meat in Japan could not keep up witn the large ex-
pansion of meat production. In that year the whole livestock industry

had to set production controls to maintain meat prices. However, fish-
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Figure 13. Relationship betwsen price und production ol hogs mest 10 Japan
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ermen and fish merchants including the large fish companies did not pay
any attention to the supply of meat and they simply thought that the
price of fish would rise much higher than the price in the year that the
200 mile limitation started. It is natural that they should have
thought so for the price of fish had been increasing fo- the past 25
years. Following this line of thought, they began to speculate buying
fish at high prices in Japan and in other countries. Tnese high priced
fish had to be stored in refrigerators as inventory wa'ting for market
prices to rise further. The next stage was the collapse of fish prices
which also affected the prices of certain fish products in foreign
markets, At the present time the production controls for meat including
hogs are being maintained. |In the case of dairy products, overproduc-
tion and lower prices are more evident than in hog farming.

From Figure 13 it is easy to understand the relationship between the
price of hog meat and maize. Except for exceptional periods such as the
oil shocks, the Nixon shock, and the 200 mile 1imit shock, the wholesale
prices of hog meat in Tokyoc have been fluctuating in accordance with the
international maize price. Before 1977 the low production of grain in
the U.5.5.R. was the big factor disturbing the werld market, but recent-
ly production in the U.5.A. has been increasing using improved tech-
niques and the low production in the U.5,5.R. has not disturbed the in=
ternaticnal trading of grain in the world. For about the next ten years
it seems that the supply of grain, especially maize, and its price will
remain rather stable on the internmational market. Based con this faore-
cast, the supply of feed for the Japanese livestock industry will be
plentiful and the production cost of meat in Japan will remain fairly
stable. On the other hand, it seems that the preduction costs of the
fishing industry will continue fo increase because it is proving diffi-
cult to cut present fishing costs in spite of great efforts. The gener-
al trend of decreasing catch per unit of effort will wipe out the gains
from such energy saving efforts within a few years.

Present Situation of the Minced Fish Industry and the Future Prospects
for New Style, High Quality Froducts

The consumer price of minced fish products has risen surprisingly com-
pared to other fish and fish products according to data obtained from
the Annual Report on Family Income and Expenditure Survey made by the
Bureau of Statistics of Japan's Prime Minister's Office.(Figure 14)
Since 1577 the price of fish has been increasing very sharply, but the
price of marine fishes caught near tecJapan bhas not gone up as much as
those caught from foreign waters. wun account of the strict production
contreols on eggs and dairy products, their prices are gradually going
back up to the level of the 1960s. In the case of meat, the price has
been gradually going up like eggs and dairy products, but this trend is
the average of all meat products.

The same report gives the consumer prices of meat per 100 g. in Tokyo.
{Figure 15} The consumer price of beef is very high and is getting
higher year by year due to the limited supply. The highest guatity beef
comes from a domestic breed of cattle and the price of this beef is
about two times or more than the medium quality beef which comes from
dairy breeds of cattle. The price of imported beef is fwo thirds that
of the medium quality domestic beef. The mass production of domestic
cattle is difficult at the present time. In order to command a high
price, very special rearing techniques have to be used. In the case of
dairy cattle, the scale of stockraising is gradually expanding and same
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increase in supply can be expect-

ed. As for imported beef, recent-
ly Japanese people are getting to
know and 1lke it.

The consumer price trend for hog meat and chicken is noteworthy. As
shown in figure 15, the prices are falling. This is mainly the result
of large scale production and the cheap price of imported feed.

The price of minced fish products used to be very low compared to meat,
but recently the price differences are getting smaller and the price of
steamed fish cake has overtaken the price of chicken and is approaching
the price of bog meat. It is no wonder that recently the demand for
minced fish products has decreased given their high price compared to
meat. PBut the rate of increase in the price of minced fish is higher
than for minced products as shown in Figures 14 and 15,

The processors of minced fish products cannot make a profit from selling
their products at present prices because of the high price of materials.
The minced fish factories on land are grouped in the northern part of
Japan (Figure 16) due to the proximity of the fishing grounds in the
North Pacific. The numbers shown in parentheses indicate that the
number of businesses making minced fish in 1977 has decreased to the
present number and the percentages shown indicate the operating ratio

in relation to full capacity through a year. The factories located in
the northern island have a better operating ratio due to their geogra=-
phic advantage in getting pollock from fishing boats. A comparlison of
production cost composition can easily be made between medjum scale
factories in the minced fish industry and meat products industry based
on the annual statistics by Ministry of International Trade and Industry.
(Figure 17) The percentage of material costs in the minced fishk indus-
try has not changed during the past ten years. Over this period the
price of fish material increased sharply, but at the same time other
costs also went up mainly as a result of the oil shock. In the case of
the meat products industry the percentage of material costs went down
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very sharply due -0 the decreasing
cost of meat, especially as the
main materials utilized by ham and
sausage factories were cheap im-
ported hog and other meats for
which there are no import quotas.

The makers ot minced *ish products
usually mix good and not so good
quality minced fish depending upon
the quality of the final product
they wish to produce. There are
two main tynes of production: ane
is to make good guality and high
priced products and the other is
the reverse aimed at low income
mass consumption.

The demand for the latter type of
products is weakening recently.
Many processors now want to change
from making cheap products to good
quality anes but to develop high
quality products they need some
special techniques, more capital,
and a brand with a good reputation
Many small and
nedium scale pro-
ducers cannct
change their pro-
duct ion method.

As a result, the
demand for minced
fish made on land
ix falling and the
demand for good
quality products

made at sea is
increasing.
As for the future

14930

Meat industry

oruspects for
minced fish, it is
fairfy certain
that there will
not be much in-
crease in the to-
tal consumption of

minced fish products and, gradually, there is likely to be a decreasing

trend.

The prospects for good quality minced fish products are more hopefuf.
For example, there is a new steamed fish cake product called "kanijashi

kamabokeo'' which means king ¢rab legs-tike steamed fish cake.

The shape,

texture and flavor are a tittle like king crab meat with some seasoning
added which is made from low qua!ity crab meat and other ingredients.
Recently the potential of this product has been reevaluated and targe
companies making fish cake are continuing to enter into production at
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the present time. The product on of kaniashi kamaboko is shown in
Figure 18. In 1981 the increase in production was very high and it con-
tinued to increase this year. |r addition, the amount of ¢xports has
tripled in each of the last three years. From 1582 to the present time
this trend is continuing. Based on the memthly increase of exports, it
may be forecasted that this year's exports will easily exceed 10,000
tons of which about 70% is to the U.S.A. and 30% Lo Europe. Due to the
serious decline in crab production and its high price in recent years,
especially in the U.5.A., people cannot afford to eat ruch real crab.
The demand for this imitation, therefore, is likely to expand both in
Japan and in other countries.
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Figure 18. The production and export of kaniashi steamer
fish cake

Qbserving this trend, many minced fish product makers are very eager to
develop other new style products of high quality and if they are suc-
cessful this may halt or reverse the declining trend in the demand for
minced fish products.
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Fishery Development and Seafood
Trade in Taiwan

Ching-Chun Chen
Council for Agricultural Planning
and Development

Taipei, Taiwan, Republic of China

1. Introduction

Thg island of Talwan is located in the subtropics between North Latitude
21745125" - 25937'53" and East Longitude 11918737 - 1229'25" bordered
by the Pacific Gcean on the east, the Talwan Strait on the west, the

East China 5ea on the north and the Bashi Channel on the south. The
Talwan Strait Ts about 200 km wide and the narrowest spam of the Strait
between Taiwan proper and mainland China is anly 130 km, with the
Pascadores Jocated about halfway in between. Mashed by the strong
Kuroshio Current, the main current on the east side and the branch
current on the west side, the island is favored by the migration of

many pelagic species, such as mackerel, harse mackerel, Spanish mackerei,
tuna, skipjack, bonito, sardlne, anchovy and spear fishes and has a

very high potential of exploiting these fisherlas resources. A temperate
climate and copious rainfall promote a propitlous environment for the
growth of fish; a long coastline indented by harbors,bays and inlets
facilitates the operation of fishing craft, Besldes, fishermen are
hardworking and receptive to modern technologies, and government support
is forthcoming. For thirty years, Talwan's fishery industry has loggad
a growth pace faster than any other In the agricultural sector.

There is no doubting the importance of Fisheries to the economy of

Talwan in terms of either its production value or its contribution to
popular nutrition, foreign exchange earnings ar employment. The
proportion of fisheries in the aggregate gross production value of
agriculutre Jumped from 8% in 1960 to 20% in 1980. At present, fisheries
contribute 11.8 g or 36.7% to the per-capita daily intake of animal
protein. Fishery exports fetch some US$700 million a year in foreign
exchange earnings. Frozen fish and shrimps rank in fact as the foremost
agricultural export item. The fishery indusiry directly employs about
300,000 people.
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Fishery trade expands along witn the growth of the economy and fisherles.
An advancing fishery industry improves supplies, while a growing economy
provides the effective demand required for sustaining increases in
production, The continued expanslon of fisheries in the past three
decades has raised per-capita consumption and brought about surpluses in
fishery trade.

Nowadays Taiwan's fishery industry is, however, fuced with » number of
difficulties, such as rlsing oll prices, Increases in wage rates,
declining competitiveness in foreign markets due to raised producticn
costs and drops in cutput. In 1981, for instance, fishery production
fell by 2.6% and exports suffered a fall of 4.8%, which show a viclous
cycle may take place between them.

Il. Fishery Development: Its Past and Present

. A historical review

The fundamental features of Taiwan's fisheries wera developed during the
period of Japanese occupation (1895-1945}), and the gear used as well as
the process of production were typlcally Japanese. However, almost all
the fishing vessels and the other production facilities were comp letely
destroyed during World War I1. As the result of continued efforts made
by the Government and the private enterprises concerned, during the past
30 years, Taiwan's fisheries have not only been reconstructed, but alse
achieved a brilliant success, The yearly output, at less than 100,000
m.t. in years before 1950, has now reached around 940,000 m.t. The gross
production value has soarcd from less than US$20 million to U$51,280 mlition.
Between 1550 and 1980, real growth averaged 8.8% a year, compared with
2.7% for crops, 2.1% for forestry, and 7.8% for animal husbandry.

Fishery development Falls into three stages. The first stage, befere
1952, was one of recovery from devastation during World War II. Various
promotive measures finally restered normal production which had by 1852
reached the prewar peak of 110,000 m.t. in 1940. This period averaged

a growth rate of 13.5% a year. The 1953-1972 period, as the second stage,
witnessed development on a planned basis. Under the auspices of a series
of economic plans, such measures as Incentives to investment, technical
innovations, and improved public facilities ensured development on
schedule. A yearly pace of 9,4% growth was maintained.

The third ard present stage since 1973 was a period of adjustment and
meeting challenges posed by energy crises, rising oil prices, and the
200-mi le economic zone [mposed by coastal countries. Growth in production
has slowed down and the productlon structure undergone changes, resulting
In a smaller growth rate of 5.2% a year. Fiqure | represents the fishery
development described above.

2, The development of fishing craft and fish ponds

In 1940, there were 1,479 powered fishing crafr with a total tonnage of
29,2B4. But most of the fishing boats engaged in deep-sea and inshore
fisheries were commandeered by the Japanese Navy, damaged or lost during
the war. With 1940 as base year, the powered Fishing Fleet in 1945 shrank
to a mere 47.13% in number and 30.38% In tonnage. The excess of loss in
tonnage over that in number indicates that most of the vessels lost in

war were of a larger size. On the other hand, the number of sampans and
bamboo rafts increased very rapidly to meet the needs of coastal fisherman
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Fig,1. Trend of Taiwan Fishery Development,in Rea! Terms
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immediately after the war when marine fisheries were completely confined
to the coastal areas.

With continued Government assistance and encouragement in the form of
loans or foreign exchange allocations for the construction of powered
Fishlng boats, mechanization of sampans, procurement of diesel engines
and gear, etc. the number of powered fishing vessels has greatly
increased since 1953, particularly those engaged in inshore fisheries.
At the end of 1980, Talwan's powered fishing fleets comprising various
type of operations totalled 13,938 in number at a total of 487,470 tons
and 1,571,690 horse power, representing increases of 9422 in number and
1665% in tonnage as compared with the peak level of 1940. The increase
in number was mostly in powered vessels of medium and small sizes. The
number of non-powered sampans and bamboo rafts also greatly increased since
the Restoration of Taiwan in 1945, contributing te production increase
in coastal fisheries. With the progress of projects on the construction
of medium and small size boats in Inshore fisheries and mechanization

of sampans and bamboo rafts | the increase in number of non-powered
sampans and bamboo rafts has slowed down. They were 2,603 and 14,086
respectively at the end of 1980, Since 1958 such mechanized sampans have
been classified as powered craft in officlal statistics and production
made by those boats has been calculated under the category af inshore
fisheries. The acreage of fish culture in Taiwan at the end of 1980 was
60,570 ha., showing a 50% increase from 1960, Of the fish ponds, 32.6%
were in brackish water, 28% in fresh water and 25.3% in shallow sea.

3. Categaries of fisheries and their structures

For statistical and administrative purposes, fisheries are classified
into four main categories, namely deep-sea, Inshore, coastal and culture.
This system is based on the type and tonnage of the fishing craft, the
gear used, the relative distance of fishing areas, and the methods of
fish production.

Deep-Sea Fisherjes - Under this category are included all otter and bull
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trawlers, tuna long liners of over 50 tons, and large type purse seiners.

tnshore fisheries - Under this category are all powered boats which do
Tof come under deep-sea fisheries, including mechanlzed sampans. They
are purse seiners, torch-light netters, stick-hetd dip netters, drag
netters, tuna long liners of below 50 tons, sea bream and miscellaneous
fish long liners, hand liners, pole and line boats, spear fishing boats,
whale catcher boats, and coral fishing boats.

Coastal fisheries - Under this category are those whicn employ fishing

craft without power, mainly sampans and bamboc rafts; or those which do
not employ any boat to produce fish and marine plants aleng shores and

from rivers, streams and lakes. The gear used include all types of nets
and hooks, such as beach seines, set nets, cast nets, torch-light nets,
drift nets, surrounding rets, swing bell nets, gill nets and angling.

Fish culture - Under this category are the rearing of fish, crabs and
shrimps in ponds, reservoirs and paddy fields as well as the culture of
oysters and clams in shallow waters.

In the early 1950s, coastal fisheries ranked as the most important,
followed by inshore operations, aguaculture and deep-sea fishing. The
planned development introduced emphasized the use of labor-intensive,
small and medium power craft and the motorization of powerless vessels
50 as to raise their productivity, Modern technologies were also
introduced to develop migratory fish resources in waters surrounding the
isfand of Taiwan. As a result, the production of inshore fisheries

began to surge after 1955 to make this flshing category the most important.
By the latter half of the 1960s, increased national capital accumulation
and technical improvements had facilitated the development of deep-sea
fishery. With the ald of both foreign and government credits the
constructlon of deep-sea fishlng vessels Is booming. The year 1967 saw
deep-sea fisheries moving forward to lead the other operations. By 1972
deep-sea production had amounted to one half of the Industry's total,
Aquaculture has been growing at the greatest rate in the past ten years.
Between 1970 and 1980 its output jumped from 72,724 m.t. to 175,008 m.t.,
averaging an annual rate of growth of 12%, compared with 3.7%, 4, 0% and
t.4% for deep-sea, inshore, and coastal fisheries, respectively. At a
time of threatening energy crises and changes in jurisduction over ocean
flsh resources, such a trend §s exerting a stabilizing effect on Talwan's
fishery production.

Figure 2 gives Taiwan's fishery categeries and their products
4, Domestic demand for fishery products

Increases in domestic consumption and in experts result from rising
production. The local population consumes over 30% of the fishery
products destined domestically., Contributory to domestic fish consumption
are natfonal income, price levels, cocking skills, and easy transportation.
The per-capita consumption a year leapt from 11.95 kg. to 3B.74 kg.

between 1950 and 1980. The growth rate, however, has shown gradual
decrease from 6.1% in 1950 to 4.8% in the 1960s, and further to 1.3%

in the last decade.

Another factor in the increasing demand for fishery products is population
growth. The population of Talwan expanded at a rate of 2.6% annually,

104



Fig. 2 FISHERY CATEGORJES AND THEIR MAJOR PRODUCTS, 1980
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from 8.1 mitlion to 17.6 mitiion between 1950 and 1980. buring the 30-
year period, total consumption soared from 96,000 m.t. to 682,500 m.t.
Growth in both the population and domestic demand has been the major
farce behind Taiwan's fishery development over the yvears. {Gee Table 1)

111, A Review of Fishery Trade

I. Import and export
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Fishery imports mostly consisted of salted fish, canned fish, and common
squid In the years befare 1961. For eight years (1953-1961) imports
declined by 33.3% a year, Beginning In 1962 flshery imports rose by

30% annually, mainly as a resutt of Increased demand for feed products
by the hurgeoning eel and livestock industries in the 1965-1575 period,
The import of fish meal in fact increased at a fast rate of 53.4% a year
amounting to over one half of the total fishery import volume by 1981,
fish meal accounted for 91% by quantity or 51% by value of the total.
Other major imports included commen squid, cattlefish, and seaweceds.

Fishery exports were minimal in the years before 1960; they were mainly
liver oil, agar-agar and other seawseds. Only in 1961 did the export of
fishery products begin to rise fast owing to the introduction of
refrigeration equipment aboard fishing vessels and ashore as well as

the remarkable development of the food=-processing industry. Between
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Table 1 Demand for Fish in Taiwan

Population  Per Aga. Cemand Percentage of
capita demand far self-sufficiency
Year consumption for fodder
food

{1000 {1000 {1000 )% (2) 2

persons) (kg) m.t. m.t.)
1950 8,056 11,55 36.3 87
1955 9,691 18.68 181.0 .. 100 .
1960 11,392 21.67 246.9 .. 105 .
1965 12,962 27.74 259.6 .. 147 .
197¢ 14,585 34,18 498 .4 45 123 112.9
1971 14,917 34,34 512.2 52 127 115.2
1972 15,180 35.28 533.8 50 131 118.8
1973 15,424 37.00 570, 1 38 132 124.7
1974 15,701 3b.25 537.8 53 128 1n8.1
1975 15,991 35.56 568.6 169 136 105.7
1976 16,293 35.27 574.9 126 139 115.7
1977 16,655 35.05 583.7 139 143 18.3
1978 16,950 36 .48 £18.3 176 P4 111.5
1979 17,282 18,09 658.1 206 139 107.5
1980 17,619 38.74 682.5 180 136 108.5

Mote: (1) Estimated based on edible product only.
(2} Estimated based cn edible and nonedible product
Source : Taiwan Food Balance Sheets, Council for Agricultural Planning
& Development

1961 and 1980 fishery exports skyrocketed 34% a year; in 1981 due to a
decline in domestic production and a sjuggish foreign market 1o a mere
4.8y, (See Table 2)

In terms of guantities, fishery imports and exports have grown at about
30% a year in 1950-80. in the same period the real value of imports
averaged a growth pace of 25.3% a year, while that of exports grew by
42,7% annually, indicating a favorable trade balance. In 1980, for
instance, fishery trade registered a surplus of US3573 million.

2. The export Structure

Fishery exports fall into two kinds: primary and processed, Processed
products can further be classified as frozen, canned and other. Fishery
exports from Talwan are mostly primary products in terms of either values
or quantities. At a time of increased production costs, fishery products
thould be processed as many times as possible to boost their value added
and increase the fishery production value.

In the past 20 years, primiary products saw their export value rise from
Us5157,000 to US$397 million, while the value of processed exports leaped
from US$3,000 to US$165 million. Processed fishery exports have gqrown at
a faster rate and this trend is likely to continue, 5till processed items
at present amount to only one-fourth of the total fishery exports.
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Table 2. Fishery Production, Imports & Exports
Unit: 1,000m.t. USS1, 000,000

production import export
year quantity value gquantity value quantity  wvalue
1950 2 17.0 .. e .. '
1955 180.6 43,1 10.3 1.4 0.4 )
1960 259.1 61.7 1.1 0.6 0.7 0.2
1965 381.7 81.9 2.1 0.9 8.6 2.7
1976 613.2 178.9 37.6 9.1 104.5 68.0
1971 650.2 208.7 48 .2 1.7 112.7 83.1
1972 694.3 2661 49 .z 13.0 127.9 119.1
1973 758.5 3744 37.4 28.2 150.0 196.0
1374 637.9 4o2.5 54,1 27.5 132.0 186.0
1975 780.0 457.3 154.0 57.2 149, 6 255.6
1976 810.6 567.4 100.2 63.4 167. 4 340.9
1977 85k.9 743 109. 8 81.2 206, 0 Ly o
1978 885.0 B5g .6 147.8 122.0 224 ¢ 580.8
1979 929,3 1082.6 172.5 155.9 226.7 655.2
1980 936,73 1280.1 176,8 1704 2401 748.4
Source: Talwan Flsherfes Yearbock, Talwan Fisherles Bureau

Exports made directly from base ports abroad mainly include tuna, marltin,
sailfish, shark, bonito and skipjack, mostly in frozen farm. Exported
through the customs are tuna, eel, bonito, skipjack, striped prawn, and
dorade. Products sold fresh, frozen or chilled rank Ffirst. in terms of
either gquantities or values, followed by those canned. Only a small
quantity of exports are dried or salted products, (See table 3)

Table 3 Main Seafood Exports in 1980
Unit: m.t, 351,000

Dried, or Smoked Prepared or

Fresh,or chillad Frozen

or Salted Preserved
Expart through the customs
Tunas 34,361011,534)  474(286) 0 51,964(19,512)
Skipjack,Baonitos 0 B(9) 2,906 (668)  6,821(2,723)
Marlins,Sailfish  2,683(920) 1,485(681) o 0
Dorade o} 4,941(2,888) Q 0
Seabreams 528{169} Hz2(21n 0 e
Sea eel 382 (4} 235{273) 0 1707}
Eel 359(47) - Be,109(9,332) 4,096 (403)
Striped prawn 709(53) 15,360(1,697) - -
Grass shrimp 179(20) 264(35) - -
Hard calm ] - 169 (30) 1,137(231)
Sold at foreign base ports
Tunas 142, 381(76,084)
Skipjack, Bonitos 218(233)
Marlins, Sailfish 8,821(4,992)
Sharks 7e4{1,033)
Squids 1,037 (446)
Cod and flat fish 127(72)

Note: Figures parenthesized denote quantities in metric tons, whereas

those without parentheses denote values in thousands of U.5.dollars

Source: Agricultural trade statistics of Taiwan, CAPD
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3. Export market analysts

In 1961 the only foreign markets for Taiwan's fishery products were the
U.5., Japan and Hong Keng. By 1973 the list of foreign markets had been
greatly expanded to include over 20 countries, still the U.S. and Japan
remained the most important two. Japan because of her proximity took
73% in value of Taiwan's fishery exports In this year, while the U.S.
market accounted for only 17.4%, which had dropped from a peak of 90%.

Seven years later, in 1980, the foreign markets rose in number to over
40. Japan as the leading outlet represented 34.1% of Taiwan's export
value of fishery products, followed by the U.5, with a 6.1% share, The
concentration coefficient of Taiwan's fishery exports has shown a
downward trend, declining from 90.9 in 1961 to 75 in 1973 and further to
60 in 1980, which is a favorable development although the coefficient is
still regarded as relatively high.

IV, Hajor Export and Import ltems

Taiwan's major fishery exports are tuna, eel and shrimp; fish meal is
the faremost import item.

1. Tuna

As the most Important product and export of Taiwan, the tuna has for the
past ten years amounted to 10% to 12% of the total fish catch. The tuna
output remains somewhere between 90,000 and 130,000 m.c¢. a year. Tuna
exports fetched U5$229 million in 1980, representing 32.6% of the total
export value. The tuna catch is mostly sold at foreign base ports; only
some 30,000 - 40,000 m.t. comes from vessels operating in inshore and
coastal waters.

Sold by deep-sea vessels at foreign hase ports: The amount of tuna sold
through oversea base ports has shown steady Increase since 1968 along
with the fast expansion of the tuna fishing industry. By 1973 this
volume had reached 92,967 m.t., but it has since varied with changes in
production and demand. The production value in cominal terms leaped
from US$B0.9 million in 1973 to USS142.4 million In 1980, but after
adjustment for inflation the value stayed about the same, The exports
through foreign base ports are not expected to rise as a result of
operations difficulties and depressed prices. (See Table &)

Exported through the customs: Exports through the customs amounted to
only 10,767 m.E. n 1977 They increased to 31,393 m.t. in 1980. The
yearly growth averaged 16.5%. Their production rose in value from
US$11.7 milion to US$86.8 million during the same period. In 1973
fresh, frozen and chilled tuna exports amounted to 8B% of the total

tuna sold through the customs. In recent years, however, preserved --
especially canned ~ tuna preducts have greatly increased to emerge as
the leading export., In 1980, for instance, such products rose to around
60%, in both quantity and value, of the total tuna exports.

Tuma products sald through foreign base ports - which number over 40 - go
mostly to Japanese and American firms, and those cleared through the
domestic customs have Japan, West Germany and the U.5. as their major
outlets taking about the same market shares. Other foreign markets
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Table 4 Tuna Exports
Unit: m.t., J551,000

1973 1977 1980
Quantity Value Quantity Value Quantity Value

Total 103,734 92,548 706,037 148,808 107, %77 229,180
Through the customs

sub-total 10,767 11,688 20,348 38,794 31,393 86,799

Fresh or chilled 11,595 34,361

Frozen 9,502 10,784 9,055 18,644 286 74

Dried or Smoked 0 0 0 0 0

0
Prepared or preserved 1,265 1,504 11,283 20,150 19,512 51,964
Sold at foreign base ports
Fresh or Frozen 92,967 80,860 85,685 110,012 76,084 142,381

include the Netherlands, Belgium, Sweden, Saudl Arabia, Canada and
Australia.

2. Eel

The eel ~ the most important fish cultured in fresh water ~ was first
exported to Japan, In 1968, The 1970-1976 period saw rapid growth in
eel culture showing a rate of as high as 45.3% a year. By 1980 the eel
yield had topped 33,079 m.t., which, valued at US$182 mi!lion accounted
for 43.4; of the production of the flsh culture industry. Capital and
techrology-intensive, eel culture depends upon imports for its supply
of eel fry and Fish meal, which result In high production costs.
Because of their high prices, eel are mostly exported - amounting to
over J0% of the total production. Fel exports were value at 26.5% of
total fishery exports. Between 1973 and 1980 eel exports rose from
7,022 m.t. to 26,149 m.t., registering an annual growth rate of 20.7%.
The export value during the same perlad surged from U$$36.7 million to
US$186.4 million, indicating a 26.1% growth rate a year or 15.5% in
real growth. {See Table 5)

Most eel exports are fresh, chilled or frozen: the percentage was 95%
in 1973 and 63% in 1980. Exports to Japan - mainly roast, seasoned and
frozen - greatly increased after 1967 and totaled 9332 m.t. in 1980,
which amounted to 35.7% in value or 46.2% in quantity of total eel
exports. Only asmall volume is drled, smoked or preserved for export.
Japan takes over 95% of Talwan's eel exports. Some 25,024 m.t. valued
at US5181 mitlion went to Japan in 1980. Other market |jke Ryukyu,
Hong Kong, and the U. S. are smail and unsteady,

Table 5 Eel Exports
Unit: m.t., US51,000

1973 1977 1980
| tem Quantity Value Quantity Value Quantity Value
Total 7,022 36,729 18,211 104,972 26,149 186,398
Fresh, frozen or chilled 6,680 34,456 17,014 94,872 16,412 96,188
Dried or smoked 245 1,681 784 6,877 0 1
Frozen roast not seascned . - vee «o. 9,332 86,109
Preserved 37 592 413 3,223 405 4,101

Source: Agricultural trade statistics of Talwan, CAPD
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3. Shrimp

The shrimp catch totaled 80,725 m.t. in 1980, of which 68.7% came from
inshore operations. The 1980 shrimp exports totaled 12,340 m.t. or

16.5% of the year's output. They were valued at 10.1% of the same year's
fishery exports. Most export shrimp are fresh, chilled or frozen,
accounting for 92% of the total shrimp export. Because of the strong
domestic demand, the export of shrimp grows only slowly. Exports mostly

go to the U.S. and Japan, which accounted for 26.4% and 43.3%, respectively,
in 1980, (See Table 6

Table &6 Shrimp and Lobster Exports
{Fresh, chilled ar frozen}

Unit: m.t., US$1,000
1973 1977 1580

I tem Quantity Value Quantity Value Quantity Value
Total 11,515 28,681 7,663 33,895 12,340 53,801
Spiny lobster 572 2,317 251 1,835 14 144
Striped prawn 374 1,582 1,163 9, 704 1,750 15,236
Grass shrimp 55 182 4] 6 55 443
Sand shrimp 256 483 15 35 2 6
Slipper lobster - - - - 527 4,091
Others 10,158 24,118 6,228 22,316 9,992 33,882

Source: Same as Table 3
4. Fish meal

The import of fish meal has maintained steady and fast growth; it
skyrocketed from 13,302 m.t. to 140,442 m.t. during the 1967-1980
period, averaging an annual growth rate of 26.42% in quantlty, or 37.4%
in value, This trend is expected to continue in the long run.

Imports mainly came from Japan and Thailand in the early years. By

1980 the sources of supply had been greatly diversified, with Japan

still providing 35.3% of the requirements, Other important furnishers
are Chile {24.5%), Thailand (8.3%) and West Germany (8.2%). (See Table 7)

V. Fishery Development and Trade

1. Relationship between fishery development and trade

Export opinions differ about the contribution of fishery trade to
economic growth. Because of their high income elasticity and relatively
high unit prices, fishery products can exert a stimulating effect upon
economlc development, as was expressed by W,W. Rostow (Rastow, 1964).
After a study of Canada's fishery and fur exports, M. H. Watkins (Watkins,
1963) also came up with the conclusion that fishery exports had been the
guiding spirit of the economic take-off of Canada.

In Talwan, competition in the international market has resulted in
technical innovations and introduced new economic ideas in the fishery
industry. On the cther hand, foreign exchange earnings and increased
incomes have provided the fishermen with a strong ifncentive to boost
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Table 7 imports of Fish Meal for Fodder

Unit: =1-t., -551,000
1873 1977 1980
Country Quantity Vaiue Juantity Value Quantity = Value
Total 27,240 9,690 89,792 46 69  1hG, L4289 400
Canada 0 4] 214 104 3,129 1,917
thile 0 9 20,109 9,790 3,438 17,636
Denma rk 0 0 o & 468 6,005

0

West Germany o ol 2,813 1,85: 11,476 5,683

Japan 18,589 7,371 40,811 22,453 49,516 35,229

Rep. of Korea 0 0 1,818 1,097 1,762 2,030
0

Peru ] 7,108 3,379 8,541 4,597
South Africa 0 4] 2,428 1,382 1,955 1,301
Singapore a0 14 923 475 150 T4
Thai land 6,953 1,872 3,606 1,516 11,625 6,394
U.5.A. 649 103 1,774 736 4,018 2,248
United Kingdom 8] 0 2N 1,455 422 kLS|
Others 993 330 6,017 2,459 3,948 50

Source: Same as Table 3

fishery expansion and management improvement. Exporks nave also wrought
favorable alternations in the fishery production structure by turning
fishery into a fully commercialized industry, by shifti-g emphasis from
quantity to quality improvement, and by replacing cheap products with
those of high economic value. Steady export expansion made possible a
B% growth rate in the fisheries in the 1960s and 1970s. The percentage
of exparts increased from 0.3% rc 25.6% In the same period. Great
increases in the production of such high-priced products as 1una, ee],
marlin, sailfish, and grass and striped shrimps raised Lheir production
value as a whole to 23.1% ia 1980 from 7.9% twenty years ago. As a
percentage in value of total agricultural exparts, fishery products have
greatly risen in importance; it rose from 0.4% in 1960 to 21.9% in 1970
and further to 33.4% in 1980. Fishery exports, while based upon the
growth of the Fishery industry, contribute to fishery development and
economi ¢ growth.

2. Obstacles canfronting fishery development and trade

Because of large transfers of labor to other industries, the fishery
industry is facing worsening labor shortages. In 1960 the motorized
fishing vessels averaged 10.9 persons per vessel, which decreased to

9.4 persons in 1980. The crew size per ton also shrank from .46 to

Q.27 persons during the same periad. Besides, quite a large number of
fishing vessels remain to be motorized. At a time when labor productivity
has yet to be greatly improved, the reduction of fishing vessel crews

can only add to the coat of production and works against efficiency

aboard fishing vessels.

Another seriocus impediment lies in the great rise in ol orices, The
price of the grade A fuel oil jumped from USS92 per kg. i1 1974 to
US$236 in 1981. Depressed fish prices in recent years bave also cut
into the profits.

Another factor of great improtance is the imposition of the 200-mile



economi ¢ zone, which reduces the fishing grounds availabl: to the fishing
fleet of Taiwan and swells production costs.

On the demand side, the per-capita consumption of fishery products had

by 1980 reached 38kg. a year, which is not likely 1o grow noticeably.

The increase of consumptior hereafter will have to depend upon population
growth as well as improved quality. Recession-induced decreases in
foreign demand, protectionist measures and fast fishery development in
other developing countries have militated agairst the further expansion
of fishery exports out of Taiwan.

There is evidently a causal relationship between cifficultie: faced
respectively by fishery development and fishery trade. Taiwan's fishery
trade is also exposed to the following unfavorakle factors.

Rising production costs: Rising labor rates in additior to sgiraling ofl
prices have reduced the competitive edge of fishery products in foreign
markets. A 100-200 tonnage tuna fishing vessel, for example, incurred
U$5145,000 in production costs in 1978, but it saw these costs soar to
USS$360,000 in 1981,

Harketing failiure: Despite massive exports, Taiwan's fishery products
have vet to enjoy a sales network abread. U.S. and Japanese firms
dominate foreign sales, especially for deep-sea fishery products. These
firms also act as purveyors of fuels and other supplies required by
Taiwan's fishing vessels. They almost monopolize the foreign outlets
and earn huge profits. Unless a foreign-sales netwrok is set up, any
slight adverse change in the international market is bound to affect
exports.

Inefficient exporters: The exporters of fishery products are often too
small in operating scale, deficient in capital, lacking modern management
concepts, not well-informed about foreign markel situations, and too slow
to respond to changes in foreign trade policies. Faulty transporatation
arrangements are often also responsible for delays in delivery or
unsatisfactory quality.

Processing problems: The processing of fishery products is liable to the
following Timiting factars: 1) Most factories are small in scale or
process products that do not permit year-round operatior. 2} Great
increases in the price of raw materials and in labor rates result in a
large rise in manufacturing costs. 3) There is ample roor for improvement
in processing techniques and quality control.

Products and market concentration: The fishery exports are relatively
small in number and the market concentration coefficient is high. Major
exports are limited to tuna, eel and some others, while Japan and the
U.5. remain the chiaf cutlets. Despite some improvement in recent years,
the fishery exports are still subject to foreign market changes to too
great a degree.

¥l. Conclusions
For many years the fishery industry of Taiwan, operating under

auspicious conditions and legging impressive growth, made very
significant contributions to the economic by boosting domestic
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production, empioyment opportunities, and foreign exchange earnings.
Recently, however, this industry has been, and wil! continue to be,
burdened by quite a number of adverse developments, such as changes in
international fishery rignts, rising labor costs, and increases in

oil prices.

With its propitious natural conditions, the fishery production of Taiwan
is, however, likely to at least ensure seif-sufficiency in fishery
supplies in the future. But the net export of fishery products will
probably disappear in the leng run under the impact of fierce inter-
national competition. Measures aimed at minimizing the effects of the
adverse factors and stimulating fishery growth included:

1. Make a thorough overhau! of various production costs and profits
50 as to elimlnate operations of a low return, especially the
energy-wasting ones.

2. improve on-board equipment, especially labor-saving and refrigeration
equipment, to alleviate labor shortages and protect fishery products.

3. Gather information on foreign market and trade regulations and
organize large trading companies for the purpase of promoting
fishery exports.

4, Upgrade processing techniques and strictly enferce inspection to
ensure the production of commodities up to the standards.
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Abstract

The fishery industry, enduwed by nature with favorable .onditions, is
of crucial importance to the economy of Taiwan. The industry's gross
production value, accounted for 20% of that of the agrizultural sector
in 1980. Ffishery products prov de for 37% of the animal protein intake
of the population and earn an annual average of over US5500 million in
foreign exchange, contributing significantly to popular nutrition and
foreign trade.

The seafood trade showed a deficit in the 1950s5; exports began to expand
rapidly in the follewing decade because of fishery development at home
and a growing demand in the internatienal market. Factors contributing
to fishery expansion include technological innovation and increased
investment on the supply side, Conducive forces on the supply side

are a strong and growing market both at home and abroad.

In 1960-1980 fishery production rose by 8% annually compared with 2,2%
population growth and 2.9% per-capita consumption increase. Seafood
exports registered a 43% growth rate in contrast with 25% for imports
during the same periad of time. The year 1980 recorded US$748 milltion
in seafood exports consisting mainly of tuna and eel, ~hich together
accounted for 59.1%. Other export items included skipjacks, bonitos,
dorado, lobster and shrimps. Fishery imports were valued at USS$171
million in the same year,of which 51% consisted in fish meal.

Fishery development in the future is very likely to be adversely
affected by labor shortages and rising fuel prices, which would result
in increased costs, The 200-mile economic zone imposed by coastal
countries is bound to limit the fishing grounds avallable to the fishing
fteet of Taiwan. Such factors have greatly lowered the comparative
advantage of fishery production of thls country.

To overcome the various difficulties facing it, the fishery industry
will have to promote technical innovations, devise ways of cutting
down production costs, and adjust its production structure by
discarding unproductive sectors and focusing upom those of qreat
growth potential, Besides, efforts should be made to step up sales
promotion and increase the value added of exports,
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Speculation, Risk and Consumer
Demand in Japanese Markets
for Herring Roe

Andrew G. Alley
Economic Development Policy Council
Victoria, British Columbia, Canada

Introduction

Among Canadian and "U.5. fishermen and processars roe herring/herring

roe] has been one of the mest controversial, speculative and
misunderstood exports to Japan" {American Embassy, Tokyo, 1982, p. 21).
The purpose of this study is to contribute to an increased
understanding of the behaviour of prices and of consumption patterns

in Japanese markets for herring roe (kazunoko).

A major porticn of roe herring supplies originates in North Amarica
where harvests take place successively in California, British Columbia
and Alaska, during the first seven months of each year The final
product, Kazunoko (herring roe), is consumed in Japan throughout the
year, with the peak period of consumption occurring during the

New Year season (Atkinson et al., 1981). As a result, supplies of
kazuncke and roe herring must be held in inventory for many months,
and speculaticn regarding price expectations in December plays an
integral part, along with demand in year-round markets. in determining
prices pafd throughout the year,

An Overview of the Herring Roe Industry

Kazunoko is a traditional Japanese seafcod which at one time was a
staple in the Japanese diet {Fraser et al., 1976}. As a resylt of
stock depletion, particularly fn Japanese waters, and of a gradual

! Roe herring is the fish with the roe stfll inside; herring is roe

after removal from the fish.
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reduction of Japanese access to foreign-distant water fisneries,
Japanese catches of herrinc declined steadily duripm the period from
1926 to the present {Atkinson et al., 1981). fccordingy, domestic
supplies of herring and herring -oe have also fallen, an: <he
Japanese have been forced to logk to foreign imports tc supply their
markets. Throughout the 1560's, imports of roe herring and ~f the
roe itself were severely restricted through the impositinn of import
guotas. These guotas were originally set up tc provide some
compensation to fishermen “or the loss of income ard iobs caJssed by
declining domestic catches. "The Japanese government assigned
exclusive control for herring imports to the Hokkaido Federation of
Fishery Co-operatives, whereby profit from the import business could
be redistributed among members oFf the Co-op" {Ibid.. 1981, p. 40).
Low domestic catches and the res<riction of imports comhined to put
pressure gn prices in the aarly 1970's, As a consequence, tha
Japanese government removed the import restriction on herring roe in
1972. A quota restriction on the import of round herring has remained
in force, although it has heen increased substantiaily from 10 {00
tonnes in 1971 to 42 500 tonpes in 1980 (Thid., 19€7). 1t i: this more
recent period, from the early 1970's to the present, that we dre
concerned with in this study. This period 15 discussed 1n tne
remainder of this section and is supported by the data listed in the
Rppendix.

With the advent of "trade iiberization", Japarese imports of herring
roe increased eightfold in 1972 to 8 180 tonnes and wholesale prices
for kazunoko dropped by about 50 percent. Between 1972 ind 1974 the
Chinese supplied almost 50 percent of tha imports, while 35 sercent
were imported from Canada {(Ibid., 1981). Over this periad, imports
frem both major suppliers continued to increase anc real wholesaie
prices declined, Total imports reached 13 142 tonnes in 1974 and, due
te a large carryover from 1973, consumption was an estimated 15 892
tonnes, & 65 percent increase over 1973.

A significantly different pattern was evident from 7475 to 1978, In
1875, imports from China dropped dramatically due to stock depletion,
from 6 000 tonnes to 1 000 tonnes {Schwindt, 1982). At the saic time
roe herring landings were expanding in British Columbia [B.C.) and, as
a result, B.C. emerged as the primary source of supply. B.C 's market
share increased steadily from 57 parcent in 1975 to about 80 percent
in 1977 and 1978 [Atkinson et al., 1981). This dominance of the
market put the province in a position to influence prices of herring
roe. The potential to affect prices through supply management was
recognized by the Federal Department of Fisheries and QOceans at the
time. In a series of papers by Fraser et al. {197¢! and Fraser (1979},
an attempt was made to estimate a demand function for he-ring roe in
order to determine the Tevel of harvest where monopoly rent would be
maximized. The consensus of fisheries managers at the time was that
roe herring catches were being held at conservative levels well below
the maximum sustainable yield of the herring stocks. Move rocently,
stock conservation has become the primary concern and it appears
untikely that an economic supply management pbjactive was ever the
primary factor consfdered in setting allowable catches. Mevertheless,
during this period from 1976 to 1978, real wholesale prices far
kazunoko increased steadily and, while total imports declined, the
estimates of annual consumption were more erratic
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Throughout the years of 1979 and 1980, the herring roe industry was
subjected to some rather severe shocks; prices were incredibly
volatile and the repercussions 07 consumer resistance to rapidly
increasing prices were felt throughout the industey, in Japan and in
Noerth America. In 1979, tatal inports of herring roe were down by

20 percent from the previous year, due almost entirely to a sharp
reduction in the B.C. roe herring catch. Competition fur this

reduced catch was fierce and ex-vessel prices were bid un dramatically.
At the same time, B.(.'s market share declined as production from most
other sources remained constant, with the exceptior of Alaska where
landings were up by about £0 percant. The estimated total supply of
herring roe in 1978, including tre previous YBAr Carryover, was down
significantly from the previous year. Cansequently, rezl pr-ces in
Japan increased by over 70 percent, to levels which met with consider-
able consumer resistance. This was the year the bubble burs:. The
market collapsed as a result of record high prices, stor-es «f
specylation and of hoarding inventories. and a ban an the use of

hydrogen peroxide as a bleaching agent.2 The year culminated in one
of the first consumer rebellions in Japan (American Embacsy, Tokyo,
1982). Consequently, the market didn't clear amd Japanese companies
wera left with expensive unseld inventories, estimated at 4 000 tonnes
et the year-end. 1In 1980, srices fell to 1979 ilevels an- consumption
recovered, but year-end inventories remained high.

Methodology and Results

Atkinson et al. (1981) describe Japanese tradition regarding the
consumption of kazunoko as follows: “This 15 a special product and
50 far as known is eaten only in Japan and traditionally, kazunoko is
one of the foods that should be served as part of the New Year
celebration. [t is especially served to the newly-married for its
kanji, or Japanese characters, means numerous children and progeny is
highly desirable. However, the serving of kazunckc is not limited to
the week or so of the New Year cmlebration. [t is now frequent 1y
served in the more expensive Japanese-style eating places throughout
the year and carries with it when served to a quest a feeling of
prestige and honour {Casal, 1967)". Although no direct estimates of
seasonal consumption patterns are available a study by Foodwest (1979)
reports that "there are apparently two consumer markets which are
loosely based on quality differences. There is a fairly _onstant
demand from higher class eating and drinking estab|ishments which
serve lesser quality roe as an appetizer. This market accounts for
roughly 40 percent of consumpticn. The other 60 percert is cnnsumed
during the New Year noliday. Higher quality, whele skeins of roe
are packed in small wooden hoxes and are purchased as gif- items
during the holiday season."

From the brief overview presanted in the preceding section it is
apparent that, throughout the 1970's Japan has become inzreasingly

2 This ban appears to have bueen modified to a regqulation which permits
the use of hydrogen peroxide for bleaching, but reguires tha: every
measurable amount of the bleach be removed before the product is
approved for import or marketed (Atkinson et al., 1987 .
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dependent on North American fisheries for supplies of herring roe.
These fisheries take place du~ing the first seven mecnths of each year
and as a result, a large proportion of annual production must be held
in inventory for consumption during the New Year season. In a
commodity market of this nature one would expect a consistent pattern
of increasing real prices, at a rate greater than or equal to the

real rate of interest,3 as inventories are accumulated and held each
year. Further, to the extent that there are two separate markets for
kazunoko, differentiated by time of year and quality of product, one
would expect consumer behavicur to differ between these markets., It
is Yikely that fewer substitutes exist for kazunoke during the New
Year season than during the off-season and consequently, that consumer
demand is less price alastic during the New Yeas season.

This section will attempt to characterize the dynamics of real price
behaviour for kazunoko on a seasonal basis, and to model consumer
demanc¢ in the traditiomna! New Year gift market and the year-round
restaurant market. The implizations of this latter analysis will then
be explored as they relate to the behaviour of Firms in allocating
inventaries over time, and to changes in the relative importance of
these markets in response to price changes.

Model formulation

Seasonal price patterns were estimated using average monthly real
prices for kazunoko traded on the Tokyo central wholesale market for
the years 1970 to 1980. Since the majority of kazuroko is imported
from April through July, dummy variables were used to distinguish
between the periods January through March and &pril through December.
The following trend model was used, with the intercept set fto zero, in
order to estimate the rate of change of real prices curing the two
specified periods:

Pt = [C1D + Cz) {1+ r)Pt-‘ 1)
where Pt and Pt—1 = Real monthly price in pericd t and t-1
respectively

= 1 from January through March and 0 otherwise
r = Japanese demand loan real rate of interest

£, + C, = Monthly rate of change in real prices
relative to the market real rate of

interest from December through March

CP = Monthiy rate of change in real prices

relative to the market resl rate of
interest from March throuch December.

3 The market rate of interast serves as a measure o the minimum
opportunity cost of capital.

120



In order to estimate a demand function for consumption ~he “aliowing
quantity deoendent model was defined:

Q= ABb y© e
where Q0 = the equilibrium quantity demanded

P = real price

¥ = real income

b = price elasticity ot demand

¢ = income elasticity of demana
Taking the natural logarithm of equation {2) and using dummy variables
to distinguish between the manths of January through Septemher and the
months of Qctober through December a regression model was specified as
shown in equation {3)

L0G Qt = (1 +D) LOG A + {b] D+ b,) LOG Pt + th {3)

2)

whare 1 = Quantity demanded per capita in period t
Pt = Real price in period t
Yt = Per capita real income in period t

D = 1 from January through September and 0
otherwise

1 + b, = Price elasticity of demand rom January
through September

b2 = Price elasticity of demand “vom Jctober
through December

C = Income elasticity of demand
Date evaluation

Monthly wholesale prices and quantities of kazunoke tradec on the
Tokyo Central Wholesale Market (T.C.W.M.) were used to estimate
equation (1) and equation {2). This data represents an aggregation

of various grades of kazunoko and consequently prices will be affected
by chamges in the mix of product quality. The Tikely effect of this
bias is to overestimate average prices during the New Year season and
to underestimate prices during the off-season, Moreover, changes in
guality from year to year would also introduce a bias.

In the model of seasonal consumer demand, T.C.W.M, prices and
quantities traded were used as a proxy for retail prices and for
consumptfon. The quantities were pro-rated by available estimates of
annual consumption and hence, the results depend on an assumption that
these quantities are representative of national consumption patterns.



Japanese requlations require that domestic Tandings, tut not imports,
are distributed through *he wholesale markets. rowever, a smatl
portion of imports are apparently also sold through *re wholesale
markets {Atkinson et al., 1981). I[f the monthly cons.mption patterns
are different for domestically produced kazunnko thar for imports,

or if the proportion of imports sold through rthe who'esale markets
varies on a monthly basis, then a bias will be introdiced ‘nto the
estimates of consumption. Also, the estimates of the domestic porticn
of annual supplies may be conservative as some rne herrina imports

which are subseguently processed in Japan may not be 1nc1uded‘4

In order to estimate the quantity demanded in Japan or a per capita
basis, the adjusted quantity estimates were divided by moenthly
population statistics. 5Similarly, Japanese . .N.P. dividea by
population provided an estimate of per capita income  One additional
bias may be introduced by these estimates. There was ng attempt to
adjust the data for family size, hence changes in the number of
consumers per household will not be reflected in this estimate of
disposable income (De Voretr, 1982). Finally, all the money variables
were deflated by the Japanese consumer price index. This computation
introduces no obvious bias.

Results

In estimating seasonal price patterns, equatior {1}, the lullowing
resuits were obtained, with the t- statistics shown bracketsS:

Pe

v=-1300 + 1.026) (1 + ri® (4}

te]
[23.93)* (64.77)*

T

The estimated monthly rate of real price chanye relative to
the real rate of interest over the study period was;

T-test for rate
Rate of Change of change =1

March through December 1.026 1.63
December through March -396 -3.72%

* indicates parameter significance at a 35% level of
confidence.

4 These imports are difficult to quantify since they are included with

other herring imports such as food herring and an unknown proportion
of North American roe herring exports are processed in China and
South Korea for re-export tc Japan.

5 Results corrected for negative serial correlation.
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The above results support the seasonal characterization of herring roe
industry as real prices terd tn increase, at a rate greater than or
equal to the real rate of interest, from March tnrough December sach
year, Moreover, during the montts January through March the average
monthly real price of kazunoko displays a signi*ficant downward trend.
This trend is 1ikely due tc a falling off of demand after the New Year
season and ta a reduced proporticn of high quality product in the
aggregate amount of kazuncks beirg traded. The estimated price
decline after December s noticeably larger than the rate of increase
during the months prior to December. This provides an indication of
the risk inherent in wisjudging demand in the New Year market and
having to carry over large supplies, presumably with a  imited shalf
Tife, to the following year.

As previously noted, there are apparently two consumer markets for
kazunoko distinguished by time and by quality of roe. |In estimating
seasonal demand for kazunokp, equation (3}, the following results were

obtained, with the t- statistics shown in bracke:sﬁ:

LOG Qt = ~37.6 + 9.40D + [-1.580 - .24) LOG r.-2.93 L0G Vt (5}

{-1.75) (2.30)* (-2.72)* (- 52 i .76)
R = .56
T- test for
Clasticity of Demana Elasticity = 1
Off season price: -1.34 L
New Year season price: - .29 e T2
Income: 2.93 .17

* indicates parameter significance at a 95% Yeve. of confidence
or better,

The above results conform to expectations as the quantities demanded
are inversely related to prices and positively related to income.

The price elasticity of demand during the off-season is significantly
different from that of the hew Year season. Moreover, demand during
the off-season appears to be price elastic, that is quantities
demanded are relatively responsive to changes inprice, and demand
during the New Year season, price inelastic. Finally, the mode!
provides some support to the characterization of kazunoko s 3 Tuxury

6 Results corrected for positive serial correlation which would

indicate efther that some significant explanatory variables are
absent from the madel or there are problems with the data such ag
the aggregation of variocus grades of kazunoko.
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goad, as demand appears to be income elastic. One explanation for the
insignificant T-test may be that the data covered too short a period
to generate much variation in income.

Conclusions

The results suggest the following conclusions. First, the speculative
nature of these markets is fllustrated by the consistent pattern of
price increases prior to the New Year season and by the sharp decrease
in prices after the New Year season, This latter dectine is likely a
reflection of a seasonal shift in demand, a reduction in the
proportion of higher quality kazunoko in the quantities transacted,
and quality deterioration relative to new supplies anticipated during
the following year. One can see that the risks involved in misjudging
the New Year seasonal market are substantial. Secend, demand during
the New Year season appears to be price inelastic whereas demand
throughout the year, during the off-season, is price elastic. The
implications of this conclusion warrant further discussion.

Prices throughout the year refiect both current demand and anticipated
prices for the New Year season. If high prices are anticipated due,
for example, to expectations of lower than average supplies. one would
expect firms to allocate an increased proportion of their inventories
to the price inelastic New Year market. Thus a reduction in annual
supplies would have a relatively greater impact on the supplies
available for the off-season markets. In addition, demand in the off-
season is price elastic, 50 high prices will have a relatively large
negative impact on consumption. It follows that expectations of high
prices during the New Year season will aiter the relative shares
demanded in favour of the New Year market as a conseguence of the
differential in price elasticities. In the event that firms over-
estimate demand or underestimate supply for the New Year season, one
would expect firms to carry inventories into the following year to a
more price elastic market. rather than lower the price demanded during
the New Year season.
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APPENDI X

{gquantities in tonnes and prices in fenska.)

Average

Frevious Wholesale
Domestic  Year-end Tota Real Price
Imports Supply  Inventories Supply Corsungtior Dec. Anpual
1 291 ¢ 403 3 ahbh 3655 !/ 620 6 h0B
R 140 7 364 B 640 B &40 4542 3618
12 093 500 12 593 9 £93 3 360 3 408
13 142 500 3 000 16 642 15 8692 2954 72 33
8 497 500 750 9 747 9 347 4 496 3 745
12 289 500 400 13 189 11 v44 3452 3 305
1T 225 500 1 945 13670 10 0C0 3 8B40 3 562
9 988 1000 3670 14 548 13 ESEE > 066 4 278
8221 1 000 1 900 10 272 6 ¢zl 7 326 7155
5 810 ¢ 000 4 Q00 13 810 9 0OCa 3730 3 797

7992 1 308° 3000 12 300 11 4co

- Orth et al,, 1980.
of prices.

- Japan Marine Products Importers Association,

from 1978 to 1981.
~ Canada Department of Fisheries and Oceans, 1980. DNomestic suppl
from 1978 to 1980 and previous year-end inventories from 1979 to

1981.

Ibid., 1982.

Estimates.

Consumption in 1980 and 19&1.

817 data from 1971 to 1977 woth the exception

Note

1975-1981.  Imports

The views expressed in tnis paper are enti-ely

those of the author and should not be

interpreted as representing those 2f *he
provincial government.
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ABSTRACT

The Japanese rarket for heviing roe is a commodis, market i which
speculation plays an intedral part. A malor portion of ‘he supplies
for this market originates Trom the roe herring fisherios i Narth
America, which taku lace during the first ha'f of eacr vear. The
final product, herring roc, s consumed in Japan througnout the year,
with the peak period of consumption gccurring during the New Year
season. As a result of the structure of this industry the broduct
must be held in irventory, im a semi-processed ar procassed form, for
a substantial pertion of eack year. The availadi= data on market
transactions are used o estimate seasonal prire sattesrs and consumar
demand in two separate mirkets for herring roe. The resylts are
discussed as they reiate t3 the behaviour of firms in 3" “ocating
inventories hetwear these markets,






Seafood Trade Between Japan
and the United States

Tsunenori Kusakawa
Tokai University
Shimizu, Japan

Overview of Japanese Fisheries

Convention on the Law of the Sea including 200mile EEZ was
adopted by UNCLOS IIT on April 30, 1982, by a recorded vote
of 130 in faver to 4 against, with 17 absentions. Voting
against includes the United Statez as well ag Israel, Turkey
 and Venezuela.

In this convention, “"coastal state has sovereign right for
the purpose of exploring and exploiting, conserving and
managing the natural resources, whether living or non-living
«" and coastal state has alsc "jurisdiction with regard to
the establishment and use of artificial islands, installa~
tions and structures, marine scientific research, and the
protection and preservation of the marine environment."

With regard to fisheries, coastal state can determine
arbitrarily the allowable catch, its capacity to harvest

and the allocation of surplus for other states, of its own
EEZ. Many coastal states have already set up their 200mile
Zone ag domestic law, not waiting the entry into force of
the convention, and the number of such states has gone up to
ninety as of January, 1982.

Especially the establishment of 200mile zone by the United
States and USSR gave a way to the coastal states to set up
the zones, and affected Japanese figheries seriously.

The establishment of the 200mile zone by many states has
given considerable influence upon the structure of world
fisheries and international trade of fishery products,

Japanese fishery
Japan harvested 44% of its marine fishery catches within

200 miles from the coasts of foreign states in 1974 and in
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1977, when the United States and L35R . stublished their
fishery zones, it dropped to 30%.

Table 1. Japanese Fisheries whithin 00 M- les
from the Coasts of Forelyn States

oL tmitaloout )

7 197s | . 1975 1976 1977
Japan's total catch 110,808 [10,545 20,656 | 10,764
Catch in marine fisheries 9,749 q,5713 3,605 9,695
{excl. marine culture )
Catch within 200 miles 4,256 3, 744 3,496 2,897
from the coasts of foreign
states
United States 1,5B5 310 1,348 1,187
Canada 26 21 25 18
USSR 1,630 _, 186 L,22% 698
China 180 152 118 178
k. Xorea 209 177 127 146
N. Korea B4 30 27
Australia 18 L2 8 9
New Zealand 78 80 lob 244
Cther states 530 432 395 390

Sourse: Ministry of Agliculture, Forestry and Fishery

The reduction of catches within the fishery zone of USSR was
remarkable where 1,229 thousand tons in 1976 dropped to 698
thousgand tons in 1977. The main species which showed the
sharp reduction was Alaska pollack (suketou-dara).

The Russo-Japanese relations in fishery is mutual based on
the agreements, and the USSR's allocation to Japan has been
fixed at 750 thousand tons since 1379.

The relations between the United States and Japan in the
fishery is Japan's unilateral catch in che U.3. FCZ and the
guota to Japan after the entry into force of FCMA of 1976 is
1,201 thousand tons in 1977, 1,250 thousand tons in 1978,
1,205 thousand tons in 197%, 1,404 thousand tons in 1980,
1,207 thousand tons in 1981 and 1,149 thousand tons in 1982.
In spite of the reduction of catches in the 200mile zZones of
foreign states, the total catches of Japan's marine fishery
have not reduced. This is explained, as in Fig. 1, by the
increase of off-shore fisheries compensating the reduction
of distant water fisheries. This, however, does not mean
that the Japanese fishery has been successfully moved into

a fishery of resource management type that utilizes amply
its pwn 200mile zone from a fishery mainly supported by the
distant water fishery, but means an incidental ccincidence
between the dawn of the 200-mile era and the heavy catches
of sardines {(iwashi ) and mackerel (saba) in the cff-shore
fisheries. The establishment of 200mile zone, price hikes of
the fuel oil and materials after the cil-sheck, changes in
the needs of consumers--- these are the points to which the
Japanese fishery must make match itsell, It can be said that
it contains many unsolved problems inside.
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Fig. 1 Trend on Japar's Marine Fisheries Catch

Source: Ministry of Ayriculcure,Forestry and Fishery

Supply and demand

The Japanese are the woerld's leading fish-eating people. In
1980, Japanese obtained 17.9g per day per capita of animal
protein from fishery products, which is 45.8% of the total
intake of animal protsin. The supply and demand composition
of fishery products is shown in Table 2, The total demands
of fishery products are between 11-12 million tons since
1975, and the demands of edible fishery products are between
7.5-7.8 million tong, which both can be considered to be
almest constant. In the domestic production, the edible
fishery products are in declining tendency from the peak of
1976, but the non-edible fishery products increased to 3.0
million tons in 1980 from 2.4 million tons of 1975. The
import of edible fishery products increased tc 1.2 million
tons in 1979 from 0.75 million tons in 1%75 and it was 1.0
million tons in 1980. The portion of imported edible fishery
products in the domestic consumption of edible fishery
products shows an increase from 4,6% of 1970 to 10.0% of
1975 and 16.4% of 1979, but it decreased to 13.3% in 1980.
These facts clearly describe, taking intc consideration the
production and the import by species, the increase of
domestic production for low-priced non-edible fishery
products and the increase of imports for high-priced edible
fishery products. It is alsc conceivable that they have
close relationship witb the changes of eating habits of the
Japanese people which are liking to the higher class fishery
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products such as tuna (maguro) and prawns (ebi), simplified
cooking method of fishery products at home and increase of
the cpportunities of eating ocut. Meanwhile it can he pointed
out the increase of importance of the imported edible
fishery products in the domestic consumption.

Table 2 Supply and Demand of Fishery Products in Japan

{ Unit:1000¢ )

1970 1975 1976 1977 1978 1979 1980

Total supply 9,539 11,006 11,126 11,974 11,665 11,655 12,085
Domestic production 8,794 9,918 9,990 10,126 10,186 9,948 10,396
Edible 6,853 7,552 7,693 7,678 7,368 6,959 7,466
Non—edible 1,941 2,366 2,297 2,448 2,818 2,989 2,930
Import 745 1,088 1,136 1,848 1,479 1,707 1,689
Hible 294 752 866 999 1,082 1,235 1,027
Non—edible 451 336 270 849 397 472 662
Total demand 9,539 11,006 11,126 11,232 11,741 11,751 11,727
Davestic consumption 8,631 10,016 10,097 10,380 10,695 10,736 10,704
Edible 6,356 7,549 7,763 7,55 7,742 7,546 7,709
Non—edible 2,275 2,467 2,334 2,815 2,953 3,190 2,995
Export 308 990 1,029 852 1,046 1,015 1,023
FEdible 791 755 796 671 740 738 817
Non—edible 117 235 233 18 306 277 206

Source: Food Balance Sheet, Ministry of Agriculture, forestry and
Fishery
Note 1 The differences between total supply and total damand are
the increase or decrease of stocks.
2 Figures in 1980 are preliminary.

Domestic distribution

There have been changes in the domestic distributions of
edible fishery products in Japan. Once the circulation of
edible fishery products in Japan maintained by the wholesale
market gystem that goes through the wholesale markets at the
Place of production and the place of consumption. But from
the beginning of 1970's, the feature of the wholesale
market system has changed, and non-wholesale market circula-
tiens which do not go through the wholeszale markets but go
through the outside, have become to have considerable
importance, thusz making the route of circulation complex.
This has been caused, when seen from the consumption side,
by the changes in the circulation mechanisms such as the
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growth of the mass-selling shops and the growth of fast food
chains industry. When seen from the supply side, it has been
caused by the increase of frozen fishery products, increase
of imported fishery products and increase of processed fish-
ery products. The backgroumnds that has made the changes of
circulation are the establishment of nationwide network of
the frozen warehouses based on the development of freezing
technologies, equipment of freezing appliance on the fishing
boats, and the increase of freezing carriage.

The Japanese once enjoyed the seasons of the year by the
change of species of fishery products they ate, but recently
they cannct see the seasons in this manner.

These changes in the circulation of edible fishery products
are helping the big fishery companies and sogo-shosha
(universal commercial houses) reign the market. These
tendencies are strong especially in the imported fishery
products and frozen fishery products.

Import and export

Once Japan was the biggest exporter of marine products in the
world, and its import was negligible. But from 1971, Japan
became the importer and in 1979 the trade balance of fishery
products amounted to an excess of import of 734 billion yen.
Now Japan is still one of the largest exporters of fishery
products, and is, at the same time, the world largest
importer. In 1979, 27% of world@ trades of fishery products
on value basis was import by Japan. Recently there appears
the fisheries which cannot stand without export to Japan, in
some coastal states. That are, for instance, agquid or
cattlefigh (ika) fishing in Canada, R.Korea and Thailand,
prawn {ebi} fishing in India and Indonesia, and tuna [(maguro
)} fishing in R.Korea.

It is said, as a matter of course, that the fishery products
whose domestic demand exceeds the domestic production are
imported and vice versa. It is seen the tendencies, from the
view of Japan's import, export and domestic demand of fish-
ery products, that the higher priced marine products which
were once experted are now put te the domestic consumption
and are even imported to £ill the shortage, and that the
lower priced domestic marine products are exported or used
as non-edible products.

In 1980, the import of shrimp, prawn and lobster {(called
generically ebi) marked 35% of the total import of edible
fishery producte which, as compared with previous year 1579,
is 20% lower in value basis or 10% lower in volume basis.
This decrease is considered to be caused by the increase of
stock., "Ebi" is imported from about 60 states cut of which
Indonesia,India, Australia and@ China are the main exporters
to Japan. "Ebi" is the typical import item in Japan and
about 75% of the domestic demand is supplied through import.
Frozen skipjack (katsug) and tuna are mainly imported from
R.Korea and Taiwan, 90% of the total import are from these
two states.

As to the impert of sgquid and octopus (tako), due to that
they are nct eaten by many nationals, ailmost the world
import is made by Japan.
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Salmons (sake), crab (kani), hard roes of salmons {sujiko)
and hard roes of herring (kazunoko)---go-called "hokuyo-mono
(northern sea products)"---are the import items that have
marked an rapid increase after the establishment of 200mile
zones by the United States and USSR. They are described
later,

The main export items of Japan are canned figh---mackerel
(saba), skipjack, tuna and sardine---,and frczened skipjack
and tuna for cannery. Though non-edible, pearl and fish oils
are the important export items of Japan.

Sea Food Trade between Japan and the United States

Fishery products trade between Japan and the United States
goes into an excess of import by Japan since 1977 when the
United States adopted the 200mile Fishery Conservation Zone,
The items whose import of Japan have increased are salmons
{including king, red, silver, pink and chum}, crab, salmons
roes and herring roes, and they are now ranked at higher
positions in the import of fishery products by Japan from
the United States.
Regarding salmons, Japan was once exporting canned salmons
to the United States, but nowadays these are items that will
go first among the imported fishery products from the United
States. In 1981, 84% of Japan's imports of salmons were from
the United States.
The supply of salmons in Japan is composed of fishing in the
northern sea, catch at the coasts and rivers, and import.
In the past, the production was mostly from the northern sea
. but, because of anadromous stocks, the salmons fishing of
Japan in the northern sea was regulated by INPFC (the Inter-
national Conventicon for the High Seas Fisheries of the North
Pacific Ocean), and also Rusgo-Japanese Negotiations on
salmons have reduced the catch quota to Japan year by year.
The quota has been fixed at 42,500 tons since 1978,
On the other hand, the catch at the coasts and rivers of
salmons has shown the steady increase by the advancement of
techniques in the artificial fertilization and the expantion
of the release, thus reaching to about 100 thousand tons in
1981 from 20 thousand tons in the 1960s. The import of
salmons will be affected by the tendencies of the domestic
consumption and the catch at the coasts and rivers in the
future. The import of sailmons marks a drastic decrease in
1980. This decrease is considered to be caused by the
excessive stock made from the increase of import in 1978 and
1979 motivated by speculation, and rich catch at the coasts
and rivers.
The hard roes of salmons and of herring are favorite food
specific to Japanese, and many Japanese taste with relish
them like the Occidentals do with caviar.
The domestic demand of salmons roes mainly depends on the
import. The import was 5.8, 6.7, 7.8, 7.8, 8.6 and 10.7
thousand tons through 1976 to 1981 respectively. There are
some domestic productions of salmons roes. The estimation
was about 3 thousand tons in 1980. The domestic production
has been showing the increase with the increase of the
catch at coasts and rivers.
Over 85% of Japan's import of salmons roes are from the
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Table 6 Japan's Export and Import of Fishery Products
to/from the United States

{ Unit: 1 billion yen )

Year Export Import Balance
1965 3 3 29
1966 42 6 16
1967 33 5 28
1968 34 6 48
1969 3 3 28
1970 42 9 33
1971 44 10 30
1972 60 8 52
1973 62 24 37
1974 62 16 46
1975 3B 22 16
19746 57 28 29
1977 £ 62 ~23
1978 i3 145 -71
1979 36 144 -1l08
1580 54 99 -45

Spurce: Ministry of Finance
Note: Export= FOB, Import= CIF

United States and it is followed by Canada.

Almost all of the domestic demand of herring roes depends on
the import. The import of herring roes was 11.7, 10.2, 9.6,
7.7, 5.4 and 7.6 thousand tons through 1976 to 198l respec-
tively. In addition to the above, there are some herring
roes which are produced from imported herrings.

The estimated volume is about 2 thousand tons in 1980.

The main exporters of herrinhg roes to Japan are Canada and
the United States, and they are followed by China and
R.Korea., The import ¢f herring roes alsc marked an acute
drop in 1980. This is mainly because of the inconfidence the
consumers in the domestic circulation, the consumers meeting
with the speculative import, price hike in the domestic
market and losing purchase motives.

The import of herring is not liveralized, but the import
gquota showed the increase recently. The import recorded 13.7
, 30.1 and 50.1 thousand tons in 1979, 1980 and 198l respec-
tively. Herrings are almostly imported from Canada and the
United States.

The import of crabs was 12.5, 18.3, 31.8, 40.5, 13.8 and
31.0 thousand tons through 1976 to 19B1 respectivery. In
1981, the import from the United States holds about 70% in
volume in the total import.

From an overall view on the import by Japan of fishery
products from the United Statesg, it is clear that the incli-
nation to higher class marine foods of Japanese consumers
and the decrease of catches in the north Pacific due to the
establishment of 200mile zcones are fundamental factors of
the increase of import.

The main export items of Japan to the United States are
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frozen fillet flatfish and cod, frozen albacore for cannery,
and canned skipjack and tuna.

Though not edible, pearls rank top in the export of fishery
products from Japan to the United States,

It is seen the stagnancy in the export of edible fishery
products from Japan to the United States, as a whole.

When Japan-the United States trade of fishery products is
viewed from Japanese side,the first serious problem for
Japan is the linkage of the catch gquota and the trade of
fishery products.

The Part C of AFPA(American Fisheries Promotion Act) which
is an amendment of FCMA of 1976, provides as a factor of
consideration in the determination of the allocation among
foreign states of the TALFF, with other factors, that
"whether, and to what extent, such nations are cooperating
with the United States in the advancement of existing and
new opportunities for fisheries trade, particularly through
the purchase of fish or fishery products from United States
processors or from United States fishermen.™

Concerning this, a problem called the "the case on purchase
of Alaska pollack" occured recently. This is the problem
regarding to the purchase of Alaska pollack which is caught
by the U.S. fishermen, by the Japanese factory boats on the
sea.

Alaska pollack is an important species which amounted to
74% of the Japanese actual catch of 1,180 thousand toms in
the U.5. FCZ, in 1980. And about 75% of the Japan's total
catch which amounted 1,552 thousand tons in 1980, came from
in the fishery zones of the United States and USSR.

The minced Alaska pollack is the very important material for
the processed fishery products in Japan.

This kind of purchase was started in 1981, and in that year,
two fishery companies, Taiyo and Nippon Suisan, made a test
purchase of total of 14 thousand tons. This test purchase
was, at first, promised by Japan to check the enactment of
Breaux Act. In this purchase of 7 thousand tons each, both
companies reported that they "lost 20 thousand yen

per ton (The fishing and food industry weekly 6/25,1982)."
It means that this purchase was a reluctant one for the two
companies and the Japanese fishery industries to keep the
catch quota in the U.S. FCZ.

For 1982, Japan offered to the United States a purchase of
40 thousand tons at first and 60 thousand tons later on,

At the Japan-U.S. Trade Conference held in March 1982, The
United States requested this amount to be 200 thousand tons
in 1982 and to be made to 400 thousand tons in next three
yvears (Asahi shimbun 4/28 1982}, and it made this problem go
on the reck.

The United States has intreduced the partial allogation
system from 1982 in stead of the year-basis allocation
gystem. In this system, the United States exhibits the
predetermined catch quota to the foreign states, and 50% of
which is allocated at the beginning of the year and for the
remaining 50% allocation is made in April and July after
assessment by the United States. The predetermined catch
quota for Japan for 1982 was 1,148,800 tons. And 50% of
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them was allocated at the beginning of 1334, riat .t the time

of second allocation in April, the United St..tes ;ave only

15% of the guota, not 25% as expected. This measure by the

United States is undoubtedly in line with AFEA,for the

increase of the export of Alaska pollack.

In order to recover this 10% reduction asi at the same time

to give a path to the deadlocked negotiations for the revi-

sion of Japan-U.S5. Fishing Pact which is expi-irg at the end
of 1982, Japan gave a compromise in the 1mport of Alaska
pollack, and in June 1982, the United St.tes and lapan
reached to a basic consent in this problem(Bihon seizai
shimbun 6/12 1982) . The content of consent is that Japan
would purchase Alaska pollack from the U.3. fishermen by

120 thousand tons between June 1982 and May 1983, and by 200

thousand tons from June 1983 to May 1984.

After this consent, the United States noticed tc Japan a re-

covery of 10% reduction and an allocation of 25% for July

and thus Japan secured the prededermined .atch qu:ta for

1982, with a reduction of 1.5 thousand tons due to unlawful

fishing.

It is reported that the aforementioned neyotiation on the

revigion of Japan~U.S. Fishery Pact was concluded in August

1982{(Japan Times 8/23 1982). It was reported that the
contents of the new 5-year fishing pact has more strict
conditions for Japan compared to the present 1978-1982 pact,
which provides:

1. basically the catcl guota shall be decided by -he U.S.

2. the catch gquota is to be allocated on the partial basis,
not on the year basis.

3. the catch guota is te be determined b taking into
consideration Japan's import of the U.s. fishery products
r contribution to the U.5. fishery industry and other
factors.

A memorandum is attached to the new pact, which srtates;

1. the United States confirmed it would pay attenticn to
Japanese claims that guotas should be set through mutual
consultations.

2, the United States would try to prevent unilateral 0.8,
gquota allocation from disrupting Japanrn s fishery.

This new pact is alsc clearly in line with the U.3. fishery

policies which is provided in AFPA.

It seems that the background of the United States’ regquire-

ment on an increase of the export of Alaska pollavk is the

poor catch of crabs at Bering Sea. It means that the United

States is going to rebuild the crak boats into boats for

Alaska pollack.

It can be pointed out, howeaver, some doubts in eicher case.

The first case is the case that the catch quota of Alaska

poliack for Japan is decreased by this kind af purchase,

though it is inconsistent with the linkage of the catch
quota and the trade of fishery products. ln this case,

Japan's catch of Alaska pollack in the U. 8. PCZ will

decreased to 650-700 thousand tons in 1384 from 871 thousand

tons in 1980, and Japanese fishing boats for Alaska pollack
will have to be reduced accordingly. Furthar, theire is no
guarantee that the United States shall not reguire the more

increase of Japan's purchase after 1984, as rejuested 400

thousand tons in the aforementioned conference.
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The second case is the case that the catch quota for Japan
is not decreased, though it is unreasonable from the view
point of resources management. In this case, some questions
arise. They are;

is the resources sustainable ?

is the Japanese market consumable 7
Moreover, it is doubted the influence to the catch quota for
other states such as R.Korea and West Germany.
Thus the linkage of the cateh quota and the trade of fishery
products not only troubles the Japanese fisheries, but may
affect the marine resources of the United States, Japanese
market, and other fishing states in the U.S. FCZ.
Changes in the import of marine fishery products by Japan
may affect the trade of marine fishery products of other
states.

Other problem in the U.S.-Japan sea food trade is Japan's
speculative imports. These had brought serious impacts on
Japanese consumers and the fishermen of foreign states, as
geen "the case of herring roes”. Speculative imports by
Japan not only do not contribute the development of the U.S.
fisheries, but confuse the Japanese market.

The United States will undoubtedly continue to promote the
development of its fishing industry, and as a result, the
fishing in the 0.3. FCZ by other states will be decreased
with the increase of the U.S. catch, It seems that the
Japan's contribution through the increase of import only

put off the reduction of Japan's catch in the U.S. FCZ,

This kind of measures will not invite the fundamental solu-
tion of fishery problems lying between the United States and
Japan.

It is desirable to establish the basic understandings about
each other's fisheries and demands of sea food products, for
the stable development of sea food trade between Japan and
the United States.

Facing the era of world wide enclosure of resources, the
world trade of sea food products will become more and more
important. The above pointed basic understandings will
contribute the establishment of worldwide orderly sea food
trade, since the two states share very important positien
in the trading.

For this end, it would be very important ta carry out suc-
cegsive studies about international sea food trade in coop-
eration with each state.
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Status of and Problems in
Seafood Export in Korea

Chung-Yul Yu and Hyun-Woo Chung
National Fisheries University of Busan
Republic of Korea

ABSTRACT

Korea's fishing industry now aims at fulfilling domestic demand,
increasing fisherman's income, and diversifying export markets.
Demand for fish, particularly processed products, has also increased,
To meet this demand, the government allowed general species import in
1978,

Korea's fish exports began with laver exports to Japan before 1945,
Exports have increased over the past 20 years, aided by the govern-—
ment's export-oriented policy.

In 1977, Korea was the world's third largest fish product exporter.
The distant water fleet made this possible, contributing half those
fish between 1962 and 1976, By 1980 however, it contributed only 41
percent of exports valued at $854 million. This reduction was caused
by 200 mile exclusive fishing zones and increased oil prices.

A major eccnomic problem is that over 75 percent of Korea's exports
are to Japan (65.4 percent) and the U.s5. {(11.1 percent}. Diversi-
fication efforts have increased to include sales in over 100 coun-
tries, but U.S, and Japanese sales still predeminate.

These problems weaken the internatiocnal export market, including
factors of price and non-price compatition. To strengthen competi-
tiveness, an overall policy should be set for all fisheries, For
expansicn, the following strategy is required:

To reduce the prime costs for price competitiveness: a) improwve

labor productivity by modernizing fishing vessels und facilities, b)
rationalize management by realizing economies of scale ar unifying
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export channels by items, ¢} more exploration of f1shi.g resources
and further development of sea culture, @) improve distribution
channels.

To strengthen non-price competitiveness: a} more diplomacy ou
fishing zones, catch quotas, and joint ventures, partizularly liber-
alization of Japanese I1.¢. items and diversifyinv markets, b) export
of items selected, ©) strengthened inspactior.

I, Status and Trend of Korean Fisheries

A, General Background
1) Production=3ector and Species

The fishery industry of Korea has growr raplcly since the
first Econmomic Development of 19,2, making Korea one ol the
ten most producing countries in the world and by 977 Korea
was the third largest fish exporting country, though ranked
5th in 1979 according to Yearbook of Fishery Statistlce by
FAO,

The total catch in 1980 was estimated 2,476 thousand metric
tons, valued at US$ 2,000 million at the constant price of
1975, contributing the propertion of 1.6% to Lhe natlons's
GNP. And fishing population at the end cf 1980 was esti-
mated 864,792 persons which was equivalent to 2.3% of the
total population,

Fishing fleet at the and of 1980 was 77,574 in number and
770,687 G/T in tonnage which are, as compared with those of
1972, increases of 14,6% and 70.5% respectively. And pow-
ered vessels represent 65,9% in number and 9¢.1% in tonnage,
nonpowered vessels being on a gubstartiai decrease. The
average gross tonnage of ~980 was 771 thousanad G/T, which
is of course increasing every year as shown Table 1.

Fishery production includes distant waters fisheries from
deep-sea fishing, adjacent waters fisberies from coastal and
offshore fishing, shallow sea and inland waters fisheries.

The deep-sea fishing industry, which was Zrown rapldly since
its start in 1968 and became a promising export industry, is
steadily on the decline, especially since 1975, Deep-3ea
fishing is diatinguished by the size of the veasel, usually
over 200 tons and by the shore-away period, uzually over a
menth, Deep-sea fishing progressed from sea shore {(coastal)
fishing and then off-shore fishing made the rapid develop-
ment with the purchase of used Japanese vessels un a loan
basid, The mest important landings of this fleet are tuna,
slaska pellack and other demersal resocurces. Alaska pollack
are caught in the Pacific Northern Sea, demersals In the
coasts of Las Palmas and Morocco of ths Atlantic Tcean and
tunas in other o¢ceans.

Off-shore rfishing is on a steady increase. With the gonti-

nental shelves in the Yellow Sea and the Southern 3ea of
Korea, and the cold current from the Pacific Northern 3ea.
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0ff-shore fishing areas yield not only pelagi. rescurces but
alsc such high-pric¢ed fish ags demersals., The ves:zels,
though small vessels of usually 10 to 150 ton:, counsist of

purse seines, Janish seines, pair-trawlers, gilll-
netter and stow=nettetr.

Shallow sea culture for products like lavser ard nysters
continues to he increasing. Most of laver priducts were
exported to Japan up to 1960s but recently the domestic
demand 1s rising and thus laver products yield larger pro-
fits to producers. 4And developments of technigues in oyster
culture enabled the producers to export oyster to various
forelgn countriea,

2} Consumption

Domestic consumptlon is steadily increasing, accounting for
71.6% of the total production 2,476 thousand M/T of 1980,
whereas export acccunts for the rest 28.4% whick is a
decrease of 11,7% from a year earlier,

The consunption trend is that with eceornomic growth She
demand for highegrade fishes and processed products is
increasing., The domestic consumption cf proceéssed products
account for 51,1% against 48,9% of live & fresh fish. The
reasohs for the increase of processed products are more
demand from importing countries and preference for the
products with medernization of processing methods. During
19605 such simple curing methods as salting, <rying, plck-
ling were used but in 1970s such modern processing in fac-
tory as paste-making, freezing and canninz hes been deve=
loped. And recently mixed feed production made from fish
meal ia increasing, totaling 2.5 million M/T in 1%80 and the
reduction has become one of the promising inc.stries.

Prices of fishery products are rising at the rate of 46.2%,
in parallel with wholesale price increasc. Thke elasticities
recently calculated by XKorea Rural Economic lrstitute are

aa follows:

Price Income
Fishes =0.3313 0.5323
Shells =-0.63 1.35
Seawweada-0.77 1,12

3) Distribution

Distribution channela of fishery products are alsc more
complicated in Korea than those of other procucts, In case
of live & fresh fiah, 5 or 6 stages of channels make the
mark-up of 70 to 110%, retail market chanael making larger
proportion of mark-up.

Concerning distribution structure in Korea, fishermen sell

their catch on a consignment basis te the cocperative
wholesale units located up and down the cvast. These whole-
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sale cooperative nuctlon this fish to licensed, first-hand
wholesalers, or sell to vhem directly., These licensed
wholesalers then sort, divide and sell the auctioned goods
either on a commission basis or direcctly to tae retail
markets,

4) Major Ports

The majority of the landings are unloaded and solc in the
southern and western ports, Pusan, Yosu, lunsan, Masan,
Mockpo and Samchonpo, because it is difficult to transport
fresh fish to distant inland markets, especially in hot
weather and these are also large populaticn ce2aters and a
substantial amount of the landings are alss unloaded at
Muckho and Sockcho.

B. Current Production

In 1480, Korean fishery showed a slow growth in production,
Hike of oil prices and deterioration of fishing ernvironmenta
in south Pacific QOcean including New Zealand afected dis-
tant waters fisheries 8o greatly as to record “he uinus
growth of 9.9%

Sea culture and adjacent water fisheries zrew at the rate
of 24.6% and 4,8% respectively, and contributed greatly to
the nation's total caten of 1980 247,600M/T which is a
glight increase of 2.,2% over the previous year, whereas
exports of fishery products in 1980 recorded a decrease of
B.8% as compared with the previous year, remaining at US$
B854 million,

From 1960 to 1976 the total catch has beern on a steady
increase wWwith rapid growth of distant waters f_sheries bug
from 1977 the distant waters fishing has been -n stagnant
conditions due to proclamation of the 200 miles exclusive
economic zZone by major ceastal countries initiated by Zc
countries and the increase of operating costs bty the oil
shock, The yearly decreasing rates of distani waters
flsheries agailnst the total are 19,1% o 3C. zs shown in
Table 2.

Cs Export Status and Trend

Korean fishery has been continucusly increasing since the
first Ecoromic Developmert Plan and fishery industry toock a
remarkable part in the nation's export performance during
1960-70's, It contributed the proportion of -2% to total
export in 1960 and 11,9% in 1969 but the export portion
decreased as shown in Table 1.

In the first stage of fishery export (60s and 70s), exports
of distant waters fisheries showed a favorable trend,
representing the half of total export of fFisheries ard
making Korea one of the largest fishery exporting countries.

In 1979, Korean fishery export was valued at US$936 million
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dollars, which accounts for 6.2% of the naticr's total
export amounting to U3$ 15,055 million dollars and 1979
export of fisheries snowed an increase of 24,5% over the
previous year (U3$% 752 million).

1980, however, saw a decrease in export performance. 1980
exports were valued at US$ 854 milljon, which is a decrease
of 8.8% from the previous vear (U3$% 936 millicn)., The
decrease was attributable to the decreased catch in the field
of distant waters fisheries which were badly affected by
proclamation of 200-mile fishing zone and worlcd-wide stag-
nation caused by oil shock and especially the export prohi-
bition of frozen products due to cholera,

Total fishery export valued at US$ 854 million of 1980
consisted of distant fisheries 41%, frozen preoducis 12%,
fresh fish 15%, fishing nets 11% and picklec & salted 10%.
As compared with that of 1979, fresh, pickled & salted,
canned and fishing nets increased but cther items suffered
the decrease, (Kefer to Table 3}

II. Export Performance by Items and Markets

A, Export Items

Itens for export in the beginning were only such several
items as fresh fish, dried laver, but new preoducts were
developed, ceontributingto raising the export profits.

The comparision for export items Between 1962 and 1979 shows
the significant difference. In 1962 fresn live fiah was the
ma jor export item, representing proportioa of 35.1% of the
total fishery exports and other fisheries 26.9%, dried sea-
weeds pickled & salted 24.6% {(mainly dried laver und agar-
agar] and frozen products 11.2% but in 1979 t.nas were major
items representing 48.8% of the total and frozen 13.2%,
fresh fish 12,7%, fisning nets 6.4%, canned 2.8%. 3ignifi-
cant and notable are the change of the major sxport item and
the increaae of processed products.

Export unit prices also showed a favorable trend. US$ 0.5
average per kg in 1962 rose up to US$ Z2.26 in 1979, which is
an increase of 452%. Especially the price of distant waters
waters fishery, rose to 1.69 from 0.27 in 19€3, thus centri-
buting greatly to the increase of fishery expcrts.

B, Export Markets

The steady increase of exports of fishery productshas been
sustaine by exploraticn of overseas markets. Although the
ma jor markets are stlll confined to Japan and Y.5.4. which
accounts for three-fourths of the fishery exports, the mar-
kets are now extended to nearly 100 ccuntries (97 in 1979)
including East Asia, Central Asis, Europe, Africa and
Australia.

Japan is the largest market for the fishery exporis repre-
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senting 65.4% of the total 1979 fishery exporls, followed by
U,5.,4, 11.1%, Spain 4,3%, Talwan 1.4%, Iran 1.2%, Singa-
pore, Canda, Nigeria and Italy 0,9%, Gana 0,8% and Hongkong
0.,7%. Among them increasing their imports repidly are Iran,
Spain, Papama, Canada, Tziwan and Netherlunds. {Refer to
Table 4}

C., Export Trend of Major Items and Markets
1} Fresh and Live Fish

The major market for fresh and live fishk is Japan to which
Red China and North Korea are also exporting some items but
Korea is maintaining comparative supericrity in terms of
quality.

Exports of fresh and live fish are on a high increase, from
US$ 50,124 in 1973 up to US$ 119,126 in 1979. Of the total
value US$ 119,126, Japan accounted fer 9%3.5%, U.S.4. for
0.3%. As compared with 1978 export records, Japau, Spailn,
Saudi Arabia, France are increasing their imports.

2} Frozen Products

Exports of frozen products have been increasing sharply
thanks to ‘'instant food' age during 1970's, marking U3$ 100
millien in 1977, In 1979 exports of the products were
valued at US$ 123,479 thousand, which is a large Zain of
212% over 1975.

The major markets are Japan (86.1%) which and “.5.4., {8,3%)
which represent 94% of the total export. 3pecies-wise,
cuttle fish accounted for 24%, sea eel for 16,2%, shrimp for
9.4%, etc.

3) Pickled & Salted Products

Export of pickled & salted products decreased in 1979 to US$
19,351 thousand from U3$ 23,338 thousand in 1678 due to the
shortage of raw materials., Japan (B4%) and U.3,A. {7.2%}
were also the major markets, representing 91.2% of the total
export,

4) Squid

Dried and seasoned squids have been one of major export

items but from 1979 they saw a decrease of 72% in export
from 197%, recording the value of US$ 9,040 thousand due to
decrease of the catch and the price rise in domestic markets.

Mcst of the exports were processed products and the markets
are mostly confined to Japan (49.8%) and Taiwan {37.5%).
Taiwan is rapldly increasing their imports at the rate of
37% but Japan is decreasing at the similar rate.

Of the total export amount US$ 9,040 thousand, dried asguid
accounted for 83.2% and seasoned for 16.8%.
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5) Dried Sea-Weeds

Exports of dried sea-weeds are on a lncrease, recording
U3$ 40,724 thousand which is a rise of 49% gver the
previous year,

Speciea-wise, salted sea mustard represented 45.4% of the
1979 total, eusiforme 23.7%, agar-agar 15.0%, laver 4.0%

6} Canned Products

Although exports of canned products represent only 3% of

the total fishery export, the significance of canning
industry in the national economy 18 great and the products
are cne of the promising items for export., And it is well
shown 1n the export increase from Us$ 10,224 thousand in
1875 up to US$ 25,940 thousand in 1979 which is a surprising
gain of 254%,

The export items for canned products are so varied as to
ianclude oyster, Jack mussels, short necked c¢lam, these four
of which represent 80% of the total exports,

The largest market for canned products is U,3.4, which
acceounts for 51,9% of the 1979 total., Other markets are
Japan (8.3%0, Canada (7,1%), West Germany (5.9%), etc.

7} Other Fisheriea

Other fisheries are also on the increase thanks to the
development of new products, The 1979 total exports were
valued at US$ 61,370 thousand which represents a 3% in-
crease over the previous year. The major items are file
fish (31.2%), lug warm (20.9%), dried oyster (11.9%),
dried anchovies {3.7%).

The major market it too confined to Japan (72.7%). Other
markets are Hongkong (7.2%}, Taiwan (G.8%), U.3.4. (4.4%).

8) Distant Waters Fisheries

Export of distant waters fisheries were on a sharp increase.
US$ 625 thousand in 1963 rose up to US$ 456,509 thousand in
1979, which recordedan increase of 730 times but in 1580
there was a decrease of 8.8% from 1979 due tao factors
described earlier,

The major items are tunas (51.4%), demersals (48,6%), The
export markets are so varied as to cover 45 countries. The
major markets are Japan (63,2%) and U.S.A. {15,5%) and
other markets are Spain (B,.1%), Italy {1.7%), Sana {1,3%).
9} Filahing Nets

Exports of fishing nets are also on a ateady increase in
spite of import restrictions and the shorage of raw
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materials., In 1979 the exports amounted to US§ 80,455
thousand which is an increase of 30% over the previous year,

The markets cover 30 countries and the major countries are
as follows: Nigeria {10%}, Canada{7.9%', Bangladash (7.6%).
Singapore (5.7%), Saudi Arabia (5.0%}, Japan (&.5%), U.3.A.
{4.3%) and Iran (4.2%).

III, Inspection System & Commodity Standards

A, Status of Inspectiaon

Fishery Products subject to inspection in 1960s were mainly
such simple processed products as dried producty and sea-
weeds but from 1970s such high=level processed products as
frozen and canned have bzen increasing and 65 items subject
to inapection in 1962 increased to 335 1ltems in 1480, The
major items inspected inm 1980 were frozen products (66,2%},
salted products {14,4%), canned (4.5%).

%ﬁe %23pggglgﬁengc?geF%ggggg gfggg%tgll the Korean Fishery
products for export. The law consists of 22 articles and
the decree of nine articles., The outline of the law is as
follows:

1} Purpose (Article 1): The purpose of this luw is to
improve the quality and to promote fairness of the specifi-
cations.

2} Definition (A.2) "Fishery products” in this law shall
mean the productsa which are manufactured and processed
using marine animals and plants as raw materials cor
materials,

3} Object of the Inspection {A.3): The following items
should be inspected by Director of Fisheries Inapection
Center:

Frozen Products

Dried Products

Seasoned & Processed

Canned Preducts

Bottled Producta

Liver oil, Fish oil (marine mammal fats included)

Fish meal, Fish fetilizer

Pried Sea-Weeds

{9) Agar-agar

{10)0ther designated by Presidential Decree (Designated at
present are fish paste, frozen products with boiled shell)

i — e ——
00 =] Th N I L) T e
bt M et T e T e

4} Contents of Inspection {A.4): Inapection shall be
conducted on raw materials, guality, dryness, seasoning &
processing, sorting, guantity, weight, packing and others
designated by the decree by the Ministry of Agriculture and
Fisheries.
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5} Inspection Result (As., & & 7): Fishery products should
show the ingpection result and "Certificate of Inspe¢tion
Pagsed" should be handed to the applicant. (4. 5)

Fishery Products which failled in the inspection cannot be
sold locally or exported, (A, 7)

6) Reeszmination (A.9): In the following cases recxamina-
tion should be conducted:

{1) In case the contents are ip danger of alteration and
packages are broken,

(2) In case sign of inspection result or certificate of
inspection passed was damaged to the extent that it cannot
be distinguished.

{3) In case the validity of the inspection is overdue,

7) Inspection Official (4, 14): Inspection should be
conducted by government officials qualified for inspection
of fishery products. The qualification for the officials
shall be provided by Presidential Decree,

8) Penalty (A. 19): Violators of the following cases shall
be sentenced under twa years or fined under two million won
(Us$ 2,740).

(1) In case the products subject to inspectior. did not
receive inapecticn.

{2) 1In case the products which did not pass the inspection
are asold locally or exported.

(3) 1In case inspection waas conducted in unjust way.

(4) In case sign of inspection passed was fabricated.

C. Inspection Standards

Inspections standards are given for all of the fishery
products subject to inspection, The examples of these
standards applying to some items are ag follows:

1) Frozen Products

{1)Fishes

Shape: No damage or no transformation

Color: Original color or almest ne alteration From the
orginal

Freshness: No odor

Volatile Basic Nitrogen (VBN) should be under 25mg per 100g
of sample {inspection when necessary)

Sorting: Size should be almost equal and no other thing
mixed Miscellangous: Almost nothing

Grazing: Grazing should be made te prevent rusting
Temperature: With rapid freezing the temperature in the
central part should maiptain under minus 187C (but in case
¢f tunas under minus 40%¢)

Bacteria: Under 1000 per 1g of sample (inspection when
necessary)

Hezard: No hazards allowed {inspection when necessary )
Packing and Inspection methods are also provided,

{2) Shell Fishes
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Almpst the same as frozen products above excepht the fresh-
eness of 20mg

{3) Other Fishery Products

Almost the same as frozen preducts abovs except ~he fresh-
enss of 50mg

2) Dried Products

{1) Laver
~The quality standards are divided into four grades:
Excellent, First Grade, Second Grade, Third Grade and the
quality becomsa less goocd in proportion to the grades.
-Basic standards which apply to all grades are a3 follows!:
Color: Original color
Shape: Length 206mm

Width 189nm
Weight: Over 225g per 1 sok (=100 pigces) in zase of dried
laver but over 130g in case of conventional lavers
Dryness: 3easoned Laver; water contents undzr %
Dried Laver; water contents under 15%
Other conditions are also provided but omitted here,

{(2) Dried Squid
Dryness: Water contents under 20%
Shape: The back should e shaped 1like an isosceles
triangle
Weight: Large; over 803g
Medium; 36=42cm
Small; 27-36cm
Small & small; under 27cm
Dryness: Water contents under 24%
Standards and methods of packing are provided in the
attached sheet of the law.

D, Problenms

Strenthening of inspection regulations is required for
mass, speedy and fair transaction in the demestic market
and further for the sound development of the fishery
industry, making the export expansion possible.

Pocessed produckts such as canned, frezen can be checked
accurately in terms of guality and amounts supplied, but in
case of the producis made from simple processing, auch as
paste, pickling, salting and drying, checking the quality
and amounts supplied is noi done accurataly because they
are not procesaed automatically and inspection of the
quality is only applied to the expeorts.

IV, lmport of Fisheries

Import of fisheries for domestic demand was completely
prohibited until 1977 but improvement of diet pattern
affected by economic growth has created great demand for

154



fisheries. So in order to stabilize the rising prices and
to increase exports of processed fishery products restric-
ted impert of general species was allowed in 1978.

Import for domestic demand in 1979 was estima-ed at 18,585
M/T and import of raw materials for proceszsed exports at
30,418 M/T, From 1980, however, import for domestic demand
has been prohibited mainly for proteclion of adjscent waters
fisheries.

V., Suggegtions

Export played the role of engine for Korea's cconomic growth
for the past 20 years. Export-oriented pclicy was most
suitable for economic conditions of sufficient human resour-
ces but insufficient capital and scarce resources.

Export of fishery products, whose proportion in total export
amount is small but whose profitability is substantial,
should be developed steadily to make maximum use of suffi-
¢lent marine and human resources, to make best use of capi-
tal available and eventually to increase the national
income.

Korean fishery industry, however, is facing difficulties,
It is due to not only such overaeas factors as 200=-mile
exclusive Cfishing zone,payment of fishing fee and fish
catch guota but alse such domestic factors as fluctuation
in fishing resources, lack of storage facilities, inelasti-
city of demand and small-scale management of fishing indus=
tries.

In addition, increase of operating coats due to first and
second oil shocks is darkening the propects for the future
of fishery industries, Another seious matter is ccean

pollution by which the fiahing activities are restricted to
the extent,

Accordingly, the core of the problem in the steady increase
of export of fishery products becomes the weakness of

the internatignal {(export) competiveness, To
strenthen the weakening export competlveness, the factors
involved in the price and neon-price competition should be
checked and improved,.

Therefore, the followlng cverall approach to the whole
range of fisheries should first come:

A, Overzll Approach

The overall approach which aims at full supply of deomestic
demand at reasonable prices and steady export increase can
be ocutlined as follows;

1) For Development of Adjacent Waters Fishirng

a) Protection of fishery resources
b} Development of sea culture field
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¢) Improvement of fishing facilities; modernization of
fishing vessels especially in tonnage

2) Fer Development of Distant Waters fishing

a) Fishery agreement for fishing in exclusive coastal

zones

b} Negotiation for further catch queta

¢) Further develeopment of joint ventures

d} Exploration of new fishing areas

e} Rationalization of fishery management of the industries

3) Improvement of Distrikution Channels

a) Centralization of cconsignment markets in coastal areas
b) Strengthening of wholesale cooperatives market system
on inlanc areas and marketing process

¢} Improvement of processing rate and packing with strength-
ered inspection

d) Establishment of processing complex and systemzzation
of distribution channels

e] 5Stabilization of the fish prices; more storing with
price stabilization fund and supply of distant waters
fisheries %o local markets

B. Strategy for Export Expansion

The overall approach to make steady development of adjacent
(sea culture) and distant waters fishing and improvement of
distribution channels should be continuously pursued and
successfully progressed and it will surely strenthen the
export competitiveness in terms of price and pon-price
competition.

In parallel with the overall approach, the following specific
strategy should be pursued for steady export increase:

1) To strenthen price xompetitiveness

a) Stepping-up of labor productivity

b} More facilities for storage

c] FRealization of economy of scale and unification of
export channels by products

d} Curtailment of domestic inflatien

2) To strengthen non-price competitiveness

a) Diverasification of markets; too confined to Japan and
U.8.4. {(74% of the total)

b) Selective export by items; fisheries with small dometic
demand, high-priced fishes and processed products with high
export prefitability ashould be exported

c¢) Increase of processed products; by continuocusly allow-
ing the import of raw materials and improvement of quality
d) Efforts to make I.Q,{Import Quota) Items of Japan
liberalized; ¢the items represent 10% of total export to
Japan and 10% higher tariff rates applied to I.Q. items.

e} Strengthening of inspection system; for quality
improvement inspection should be thoroughly conducted on
domestic-oriented items,
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AFPPENDIX

General Index

Table 1
Unit 1976 1977 1978 1979 1980
Added Value| Billion Won [239.47 | 252.99 |213.72 222,75 | 286.98
(constant 75)
{ﬁgainst E L,

GNP) (%) 2.1 2.0 1.9 1.5 1.6
Total Catch |thousand M/T 2,047 2,421 2,354 2,422 2,476
Processed v 247 242 303 315 365

Total
Fishing Fleet vOG/T 662 683 756 753 771

" {Vessels 66 66 7 79 78

Rate of
Powered veszels % (tonnage) 91.4 93.2 94,3 95,8 96,1
Tonnage per
vessel G/T 10,26 10.30 10.75 10.10 9.94
Export \ -
performance U8% millon 567 703 752 936 854
Fishery
export/total {%} 7.0 6.7 Y 6.2 4.9
export
Wholesale
price 1975=100 [112.1 122.2 136.5 2.1 f225.2
Index
Price Index
of Fishery | 1975=100 125.1 177.3 217,0 285.1 | 358.4
Products

Sources: Office of Fishery Administraiion, the Ministry of Commerce :§
Industry, The Bank of Korea 1981,

Catch Trend by sectors

)
Unit: Thousand M/T

Table 2
1976 1977 1978 1979 1980
Adejacent Waters |[839 812 837 879 813
{34.9) (33.5) (35.6) | (36.3) | (32.8}
Sea Culture 2) 426 517 424 522 587
{17.7) {21.4) (18.0) {21.5) 23,71
Of f=Shore Waters3)| 418 406 526 525 603
(17.4) (20.5} (22.3) | (22,11 | (24,4)
Distant Waters T24 %96 566 486 473
{30,0} {24.6) (24.1) 20.1) (19.1}
Total 2,407 2,421 2,354 | 2,422 | 2,476
{(100.0) ] (100.0) {(100.0) :100.0)] (100.0)
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Fishery Export Performance

Table 3 Unit : US$ Thousand
Item{ Live & Pickled Agar- | Sea- istant |Other |[Fishing
Fresh Frozen { Squid & Salted]danned Laver |waters "Fisher—| Nets Total
Year Fish agar | weeds Fisheries| ies
1970 11,353 5,9941 10,335 1,566 37911,227 1,%25111,592] 37,663 1,169 | 7,313 80,052
19711 18,217 2,001 9,361 2,629 1,885]1,171 2,678 4,479¢ 55,103 2,074 | 9,113 114,981
1972 27,30e 12,5100 11,435 4,554 5,006011,731 3,2341 3,223] 68,032 5,382 | 10,091 152,564
1973 50,124 | 32,300[22,918 | 17,701 8,229(3,361 5,708F10,244] 79,749 11,402 118,227 260,021
19741 63,507 35,183123,995 8,424 9,748]6,302 7,674 71,9531 90,246 16,279 {30,629 290,940
1975 62,412 58,411131,976 | 14,577 10,22414,555 | 9,092] 1,3921183,413 | 22,549 | 30,141 428,742
1976} TH,TOT7 80,764}25,588 | 19,236 14,55584,681 | 18,7791 1,136)262,546 | 29,029 | 34,297 567,408
1977 20,470 10,010112,828 | 15,599 |33,54205,054 |24,104] 2,5221313,487 | 47,935 | 48,522 703,073
19785111,955 | 120,326|10,695 23,338 |42,443] - 27,412 - 294,674 59,479 | 61,682 752,004
1QTGE119,126 | 123,479] 9,040 | 15,351 25,9401 - 40,724 - }456,509 |61,370 ]| 80,455 935,994
1980[128,338 | 102,653 - 85,506 |28,230] - - - [351,865 169,932 {93,388 852,912
Source: Central Cooperatives of Filshery Industries, 1981.
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M iindicates the rate cf composition
2) In land fisheries included
3) Whaling fishing included

Source: Office of Fishery Administration 1981,

Yearly Export by mzjor countries

Table 4 Unit: US$ Thousand
A [Conpar- Lompos -
1575 1976 1977 1978 19713 [ ison  htion
79478 | (%)
Total 428, 747|567 , 408 [703,073 {752,004 (935,994 ) 124 100
Japan 267,006 {346,441 {461,026 [456,509 612,315 134 £5.4
America 368,630| 73,293 95,284 1119,328|103,669 [ 87 1.1
Spain 33,373 48,866 24,8551 19,705 40,024 203 4.3
Free China 8,546 14,3031 13,522 | 15,696] 12,580 g1 1.4
Italy 4,657 3,732} 7,486 10,668] 7,969| 75 0,9
Iran 4,020 3,624f 9,491 9,774 11,414] 117 1.2
Canade 2,247 3,784| 6,57T1| 8,906| 8,502 95 4.9
Singapore 3,357 2,7651 4,777 8,198] &,734) 107 0.9
Gana 3,294 2,447 4,276 1 7,289 7,447 102 g.8
Hong Kong 5,7 65,5047 8,719} 6,578 6,998 106 0.7
Australia 1,284 2,472| 4,565 §,377| 4,322 80 0.5
Morisus 3937 2,274 3,999 4,225] 3,908 92 0.4
Kenya 3,259} 1,581 1,581 3,636} 1,099 30 0,1
Nigeria 6,2771 6,003| 4,842 3,622] 3,079| 223 0.9
West Germany 2,460 2,956 2,6%0| 2,720 2,238 g2 0.2
Netherlands 2,8631 2,284} 1,453 2,586| 4,872] 188 0.5
Panama 3,0287 3,761 1,844| 2,501 3,135f( 125 0.3
Others 38,254 40,318 46,052 64,726 88,589 137 9.5

Source: Office of Fishery Administration
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Selected European Seafood Markets

Robert E. Dignon
Northern Products Corporation
Seattle, Washington, USA

I consider it a real privilege to be permitted to speak before you
people at this Intermational Seafood Conference here in Anchorage.

I have my own company, Northern Products Corporation, and have been in
the seafood trade business since 1935. When ] started with Northern
Products Corporation in 1935 our main item of trade was mildcured
salmon. We also handled frozen salmon but at that period of time
mildcured salmon was ocur principal product of export to the countries
of Western Europe, principally Germany.

At that time when Hitler was in power in Germany, through one of his
trade ministers the German government invoked the barter system. This
turned our to be a very complicated method of trade and in Northern
Product's case we went so far as taking Deutz Diesel engines im
exchange for salmon. However, we could not sell enough Deutz engines
to permit any substantial trade of salmon 50 we had to 9o out and
secure barter permits. A1l in a1l the barter system as [ found out in
the very beginning of my trading, was very cumbersome, complicated and
inefficient. This system may be all right for trading for countries on
a one to one basis by the nations, but certainly net in everyday trade
relations invalving hundreds of companies. 1 hope the free world will
never have to resort to this method of balancing payments, you might
say, to carry on international trade.

In my years of experience in the salmon business there have been many
surprises, so to speak, and interesting situations developed. There
were two I would 1ike to recall at this time. One was at the outset of
World War II and the other very recently.

In September of 1939 just prior to the outbreak of World War 11, we

made a large shipment of mildcured salmon from Yancouver, B.C., for
Hamburg, Germany discharge. While the shipment was en route down the
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Pacific Coast World War Il started and this vessel, as [ recall the
name was TACOMA, was diverted to South America and used as a supply
ship for the German cruiser GRAF SPEE. The mildcured salmon we had an
board was unloaded at Buenos Aires, Argentina prior to the ship being
activated as a supply ship. We finally were able to ship from
Argentina under refrigeration this cargo of mildcured salmon to New
York, NY. Due to the outbreak of World War II and the closure of
Eurcpean markets the mildcured salmon market in New York was very flat
50 we finally decided to ship this entire guantity to Norway. The
shipment arrived in Dslo about a week before the Germans invaded
Norway. Of course we had not been paid for this salmon and we did not
get paid untit World War 1I ended five vears later.

The most recent incident 1 have in mind was a shipment we made recently
to Italy on Sight Draft terms. While the shipment was en route we were
notified that the bank on which we had drawn this draft, Banco
Ambrosiano in Italy, had gone under. We were very much concerned that
we might not get paid for this shipment but fortunately we got the
money just about four days ago.

In recent years the trade in frozen salmon, especially from the
Pacific Coast to Europe, has become a major item of commerce. In fact,
the Japanese are now our largest buyers of salmon, salmon roe, herring
roe, crab and shrimp.

This recent trade with Japan and also Europe has resulted in more and
more processing plants being built, especially freezer ships, and also
more and more catcher vessels. In fact the fishery has become so
impertant that the State of Alaska, for example, has had to evolve a
litensing system for trolling vessels, gillnetters and purse seiners.

Furthermore, aleng the coasts of Oregon, Washington and California the
various state governments with the federal government have had to
curtail drastically the number of days the trellers can fish in certain
areas. For example, just this past season the trolling season for
silver salmon off the Tower Waskington Coast only lasted 6 days. The
states of Washington and Oregon had allocated a quota of 89,000 silvers
to be commercially caught by trcllers between Cape Ledbetter in
Washington to the Canadian border the quota was 216,000 silvers, which
were caught in about 19 days. A1l in al?, the shortest fishing season
for salmon trollers, especially for silvers, in history. The trollers
are very disgruntled over this severe closure as their income has been
drastically Timited.

In Alaska a quota of 255,000 trol)l kings was allocated for southeastern
Alaska. This was a sharp reduction from the previous year's quota and
this was the third year in which a quota system had been used for the
southeastern Alaska trollers.

These allocated and short seasons were primarily intended for the
benefit of the Columbia River Indians who claimed that they were not
getting their share of the salmon that normally enters the Columbia
River system, These curtailed seasons have created a very difficult
marketing situation for us this year as the supply from these specific
regions has been drastically reduced. However, the Canadian province
of British Columbia has had no such restrictions and we understand
their catch is slightly above normal to date. Furthermore the
Camadian dollar is at a 20 to 24 percent discount in comparison to the
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U.5. dollar so that we in the U.S. are facing a very difficult problem
of competition from our Canadian competitors im our sales to Europe.

Another severe problem we have had this year in exporting seafood
products is the strong U.$S. dollar. France is one of our major
importers, especially of frozen troll caught silvers and king salmon,
Two years ago the French frarc was four to the dollar, now it fs over
seven francs to the dollar. Naturally this has made it difficult for
many of our French buyers to purchase in their noraml manner.

In addition to these factors probably one of the most pressing problems
in the future will be the competition we will be facing from Norwegian
farm salmon. Over the past 10 or 12 years in conjunction with the
Norwegian government the Norwegian people have developed a crash
program, you might say, of developing a very excellent method of
growing saTmon in their fjords. Their technology has enabled them to
grow salmon of excellent quality, desirable sizes, fine fat content,
that has been accepted in the very finest restaurants in Europe and
also here in the U.S., plus finding more and more acceptance in smoked
fish processing plants in Europe. The production of this farm saimon
has grown by leaps and bounds in recent years. Last year over 8,000
tons were marketed, this year of 1982 it is expected that between
12,000 and 15,000 tons may be marketed. Some are predicting that by
late 1980 or in the early 1990s the Norwegian farm salmon system may be
able to produce up to 50,000 tons. If this figure should ever be
reached we will have great difficulties in marketing our Pacific Coast
salmon unless we can find a greater diversification of markets at lower
prices.

As you may gather from my remarks the export trade of one of our major
comodities, salmon, 1s like other businesses, some ups and downs, and
a person has to be very alert to changing conditions in order to stay
alive in this fast moving world.






World Tuna Market(s)
America and Western Europe: New International
Division of Labor and Market Crisis

Denez L'Hostis
College de France
Concarneau, France

The World Tuna Fishery - Seneral Background

In 198G, the world catch of tunas and tuna-like fish was about 2.5
million tons, consisting primarily of skipjack, yellowfin, albacore
{white meat) big-eye and bluefin. About 1.7 million ware taken in the
entire Pacific. About 450 thousand tons come out of the Atlantic Ocean
and 150 thousand tons out of the Indian Ocean. The two prime species
caught are the skipjack, around 50-700 thousand tons per year and the
yellowfin with 500 thousand tons.

On a world basis, about 1.5 million are taken by only six countrias:
Japan is the Teading mation with around 700-800 thousand tons a year.
The United States is second with 200-250 thousand metric tons, followed
by South Korea and Taiwan at 125 thousand tons. Spain and France fish
about 100 thousand tons per year.

These fish are caught in varying quantities throughout all the tropical
and temperate waters of the major oceans, primarily between 30° north
and 30° south latitudes. AT1 the major commercial species are highly
migratory fish.

There are two scientific management bodies, one in the Eastern Pacific,
the Inter American Trepical Tuna Commission (IATTC), and the other in
the Atlantic Ocean, the International {ommission for the conservation
of Atlantic tunas. It has been a crisis situation for years now in
tuna management in the tastern Pacific. The Latin nations, led
primarily by Mexico and Costa Rica, are trying to renegotiate the IATTC
convention: they want to establish their ownership rights to all tumas
taken within the EE zone. The U.S. point of view is of course quite
the opposite: they have developed the fishery and the technology and
they have historic rights in the Eastern Pacific. The U.$. position is
that the fish which is highly migratery should be available to whoever
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can catch them. Because the fishery is over capitalized, additional
fishing effort must be controlled.

Yaellowfin stocks in the ocean appear to be overexploited. Skipjack
could support to some extent greater sustained efforts.

The world tuna fishery has been expanding continuously during the Jast
half century, mostly in response to a steady growth in demand. Its
expansion has been made possible by technological progress in fishing
techniques and by the availability of tuma stocks around the world.

Developing countries, drawing on low cost labor {Taiwan, South Korea})
and sometimes on low cost energy {Mexico) are still expanding their
scope of operations.

The International Trade

Fresh tuna is of little importance in international trade. Most tuma
traded on international markets is in a raw frozen condition. Some
cooked loins, canned tuna and dried tuna are marketed internationally,
but the tonnage is limited.

Frozen raw tuna, a staple commodity, has relatively free access to the
principal world markets, compared to canned tuna, restricted as a
result of national trade barriers, economic conditions and local eating
habits.

For example, imports of canned tuna in oil; the leading item in the
U.5. market, are restricted by a 35% ad valorem duty. Imports of
canned tuna in brine have a 6% ad valorem duty and are controlled by
an annual quota.

In the USA, in 1981 there were embargoes on tuna imports from seven
countries, namely Spain, Peru, Costa Rica, Senegal, Congo, Mexico and
Ecuador. Some of the embargoes were imposed under the term of the
Marine Mammal Protection Act, others were based on seizures of U.S.
tuna boats under 200 mile limizs of individual foreign countries.

The pricing process

The trends in frozen raw tuna prices in the U.5., Japan and Western
Europe are very similar. The landed U.5. price is generally a good
indicator of world market prices for frozem tuna, such as frozen
skipjack in Japan.

There are only three consuming areas in the world: the USA, Japan and
Western Europe. The I.5. is the largest consumer, with a final demand
equivalent of 700 thousand tons of raw tuma, practically all in canned
form.

Japan, the second consumer, is around 450 thousand tons, consuming it
in fresh or frozen form,

There are three big markets in Western Europe: Spain, Italy and France
with a final domestic demand each between 60,000 tons and 100,000 tons.

But today, the major problems come from the international situation
of the final demand, depending dramatically from the status of the U.S.

168



tuna industry and market. In fact, only a few fishing nations,
traditional and a few new entrants are trying to satisfy the final
world demand.

In 1981, the world wide tuna industry has been reporting to have had
excellent catches, weak markets znd high inventories, resulting in 1982
in a collapse of the market in the USA.

The role of big multinational tuna companies (parts of food groups),
mastly U.5., or Japanese is growing in their drive to try to regulate
the periodical inadequacy between supply and demand.

Western Eurgpe - The World's Third Largest Tuna Market

The principle producing countries are Spain (100,000 T) and France
(70,000 T). The other countries have neither tuna fishing fleets nor
tuna packing facilities, except Italy. This country has a Targe tuna
canning industry, but relies almost entirely on imports of raw frozen
tuna (80,000 T).

Canned tuna consumption is still rising in Western Europe, mostly in
the canned form. The Japanese, who had been primary exporters of
frozen and canned tuna to Furope have lost their dominance. New
competitors, besides Spain and France themselves, are Taiwan, the
Philippines and some developing countries associated with the EEC.

A1} EEC countries maintain the same tariff rates on products from non-
EEC nations. Fresh frozen tuna intended for further processing enters
the EEC duty free, but is subject to a "reference-price” {(minimum
import price).

Fresh/frozen tuna entering the EEC is subject to a 22 percent ad
valorem duty, when not used for further processing. Canned products
draw a 24% ad valarem duty. In some cases there are restricting quotas
for imported canned tuna.

Each of the major tuna domestic markets in Western Europe show market
characteristics which are unique (national! or local preferences and
tastes for certain species of tuma and condiments and additives).

Prices in Europe are a reflection of the price trends in the USA more
than those of Japan, but prices of canned tuna on the shelves are
higher than in the United States.

The growth of the tuna fleets of France and Spain has Ted to a
substantial increase of the share of domestic supply of raw material.

The immediate outlook is fairly optimistic compared with the U.S.

markgt. The major opportunities 1ie with low priced and relatively

Tow quality canned tuna in West Germany and in Great Britain.

The tuna market inside the EEC is protected through three means:

1. The existence ef a reference price calculated on the basis of
frontier-prices of the previous three years. Under this price,
the exports of third nations can bear taxes.

Z. A turopean processing price.



3. A safety clause in case of deep crisis. Thus, in 1975, all the
tuna imports for further camning had been prohibited,

The French market

France has a large tuna fleet of modern purse seiners, which produces
more tonnage than can be processed and marketed domestically. The
surptus of raw frozen tuna is sold on the world market, mostly to the
USA (sold with annual contracts between U.5. canner{s) and SOVETCO)
and Italy. French purse seiners fish mostly off the coast of West
Africa (in 22 EE zones!) and usually transship their fish at Dakar or
Abidjan to "African" financially controlled canneries or Lo canneries
in France, [taly and Puerto Rico. (Senega) and Ivory Coast production
have duty free access to the French market). Frozen tuna for direct
canning or for export is handied exclusively by the national privately
owned central agency called SOVETCO. The French tuna market mechanics
obey the so-called "administration guidance," where many industrial
aspects defined by the French administration are quasi-informal.
SAUPIQUET is the Teading company with 40% of the final canned tuma
market.

Tuna makes up 30% of the total French canned fish consumption, 95% of
the total catch being used by canneries which number 31. The preferred
canned tuna pack is in brine (59%) and in ol1 (26%).

The total supply of tuna is a function of three important phenomena:

1. The decrease of the supply by "small-scale,” artisanal fisheries.
2. The geographical diversification of the sources of supply.

3. The foreign investment in joint ventures, both in fleet and
canneries.

The national production of canned tuna is decreasing in favor of
African canned tuna (50%).

The future of the French tuna industry is linked to two major
conditions:

1. The security of the supply that can be assumed by redeploying the
fleet activities {Indian Ocean and South Pacific).

2. The restructuration of the processing industry, today much too
scattered and in a weak position in front of new entrants (Star
Kist) and the concentrated large scale distribution.

The Spanish market

Spain 1s now Europe's Targest tuma producing nation, fishing primarily

in the Atlantic Ocean. The Spanish have developed a sizeable tuna

export trade:

1. For frozen tuna to Italy and Puerto Rico. The Canarian Islands
play an {mportant role in this trade (Japanese, Taiwanese and
Cuban longline fleet).

2. For canned tuna to Libya.
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The domestic market is rather well protected: the preferred species
is Tocally caught albacore and the preferred tuna pack is in oil (75%
of the final consumption). The industry shows no real leader, except
three major firms. The final distribution still relies on numerous
small retailers.

In the future, the entrance of S$Spain into the EEC may be profitable for
the tuna industry, because of the faollowing factors:

1. Competitive fishing and processing labor costs.

2. Access to new grounds of catching, negotiated by the EEC commision.
3. Quality of many {tems.

4. Opening of the duty free EEC market.

The West German market

West Germany imports all its tuna products {in the canned form:

15,000 T}, The primary foreign supplier is Taiwan (2/3). Importers
or brokers handle the majority of all canned tuna imports, and sell to
a central purchasing organization which supplies local wholesalers and
retaiters. The Japanese items are present in the catering sector.

The preferred canned pack is in oil or dressing. Sales are sensitive
to shifting prices (there is no brand leader).

The United Kingdom market

Annual consumption of canmed tuna, totally imported, is about 10,000
tons. The major importer, Jahn West Foods of the Unilever group,
handles more than 50% of the canned tuna imports. The major suppliers
are Japan (35%), Ivory Coast and Fiji and emerging developing countries.
The imported pack is generally in ofl.

The TtaTian market

Italy is importing roughly 80,000 tons of frozen tuna per year, from
countries such as Spain, France, South Korea and the Ivory Coast. Most
canners buy through agents or brokerage firms. The primary fish
desired for canning is yellowfin, which is mostly packed in olive oil.

The four major companies represent 55% of the final market. They are:
TRINITY-ALIM, MAZZOLA IGIND, STAR, PALMERA. There are dozens of retail
brands, with high Toyalty. Heavily promoted, high priced brands of
good quality tuna account for 75% of the market. Most canned food
sales are sti1l made through a very large number of small retailers.

The U.S5. Tuna Industry

The purse-seine fieet

To reduce the uncertainty due to the possibility of market induced
supply shortages, most large food processors have been involved in
fishing operations. You have to keep in mind there is a major

investment in the national distribution system, and processors need



reliable supply.

Since tuna fishing is pretty risky, most of the financial lending
institutions are rather reluctant to lend mongy to an independent
skipper who wants to buy & new seiner of about $12 mi*lion. If a
processor can provide the financial backing necessary for this
independent skipper to buy a new boat, it is very likely that a
fisherman will be willing to contract his catch to that processor,
The canners can offer a wide range of financial and contractual
arrangements.,

There is a very timited pool of talented skippers with successful
fishing capability in both the Eastern tropical Pacific and in the
Eastern Attantic.

“In general it looks as if that" is "the way the processors had found
to compete for raw tuna: by competing for skippers" {1).

The power of the skippers through the ATSA (American Tuna S$alas
Association) seems limited when negotiating prices: the fishermen is
a price taker and not a price maker.

The U.S. catches are essentially taken in international waters or in
the Economic Exclusive zones of foreign countries (95% of the total
catch). During the past decade the Pacific catches accounted for 92%
of the total. The Eastern Pacific is still the major zone of fishing
for the U.S. fleet (170.000 T in 1980). However, since 1978, the
conservation policy has effectively disappeared: the decline of the
fishery has become & reality {catches and yield) and the yellowfin
stock has been overexploited. Because of this considerable inter-
nat{onal pressure on the stocks, the U.S. vessels have had to move to
the Western Pacific. An enormous supply of skipjack tuna has resulted
in expansion of canning operations in American Samoa.

The U.S. tuna canning industry

About 40% of the tuna used hy the U.S. canners is caught “"domestically"
by the U.S. fleet. Imports of frozen tuma represent more than 300,000

tons (2) (50%) and the rest is imports of canned tuna (10%). The L.S.

is the largest buyer of tuna in the international market. Japan was

in 1981 the major supplier of raw tuna with 18% of the total, followed

by the Philippines (9%)., France, and Papua New Guinea.

Imported canned tuna is subjected to a substantial duty of 35 or 45%

ad valorem when in 011, and tuna in oil used to be the major product

in the U.S. Imported canned tuna in brine has a duty of 6% when inside
a quota (20% of the national pack} and 12.5% outside the quota.

The mechanics of the market and the U.S. final demand

The United States represents about 40-45% of the utilization of the
world tuna catch, with an annual per capita consumption of about three
Kgs (live weight equivalent).

Eighty percent of the world catch of azlbacore is consumed in the U.S.

Albacore commands the highest price of all tunas because of its high
yield and consumer preference for white meat.
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Tuna accounts for nearly 70% of the canned seafood sold in the U.S.
It is consumed in some 86% of U.S. households. Decades of pervasive
sales promotion have boosted the ‘una industry, along with the
magnitude of the catch, the year-round character of the fishery,
vertical integration monitored by big companies, permitting through
high capital investments constant modernization of the technologies
involved in harvesting, processing and marketing. Moreover, intense
competition has forced innovation and kept prices low. The companies
are supported by the Tuna Research Foundation which has developed a
fine industry food publicity program.

There are two main types of marketing systems and distribution
procedures: the broker system and the processor-owned marketing
system. Some processors use both systems. Most canned tuna used to
be sold through the food broker system until 1987,

Retail sales are made through two different marketing “procedures”:
private label and advertiser's or processor’'s national brands. Private
label business is generally an operation with lower margins and lower
label Toyalty. Name brands usually sell at slightly higher prices than
private label brands.

The institutional trade, including imports, makes up 15 to 20 percent
of the total market (the primary institutional pack is the 66 1/2 aunce
(1.88 Kg} can referred to as the four-pound tin. About 80% of the tuna
packed for institutional consumption is light meat, domestic and
foreign caught fish {Japan and Ecuador).

The Targest segment of the U.5. tuna market is the household consumer,
accaunting for about 25 to 30 million standard cases each year. The
preferred pack is the 1ight meat, chunk style in soya 0il, with a
shift towards canned tuna not fn oil. The most popular can size is

6 1/2 ounces, or about 200 g.

Although it is a quasi oligopolistic industry, competition at the
retail level is very fierce (there are 200 or so different brands of
canned tuna on the retail shelves). With Lent being a traditional
heavy sales season, companies are offering hefty discounts to super-
markets. For example, canners have been giving heavier promofional
allowances in 1981 up to $13.00 a case for domestic chunk Tight tuna
and $6.00 a case for domestic solid white, compared with allowances
of $4.00 to $10.00 in 1980.

Consumer purchases of canned tuna are particulariy sensitive to price
relationships between tuma and its substitutes, such as other seafoods,
beef and poultry. This characteristic makes prognostication difficult.

The cross price elasticity of tuna with its substitutes has yet to be

proven, according to certain academic sources. In 1969, Dr. Bell in a
prospective analysis was proposing the following world demand function
for tuna products:

c (PT Y/PC PS M.f.p)
= f . s, Y
W R TR
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Where C = tota) consumption of tuna
N = population
Y = aggregated revenue in 3
PT = wholesale price for tuna
PH = wholesale price index
Ps = wholesale price for saimon
PC = final consumption price index
PM Fp s consumption price index for meat, fish and poultry
) 1]

Today, the market growth seems 1imited, confined to the additional
needs generated by population increases.

In the USA there are two large food processors which account for about
60% of the overall supply:

Heinz -« Star Kist
&
Ralston Purina - Van Camp

and the rest is scattered among a couple of smaller companies.

Star Kist is today the leading company in the U.S5. and world market.
Its market share was 35% in March 1987, compared with 27.5% in 1980.
The company’'s goals in 1982 are oriented in three directions:

1. To reduce or stabilize the unit cost of raw material.

2. To optimize permanently the volume of inventories of final product.

3. To implement its Western European markets.

A Worldwide Tuna Glut

Seafood sales have been very flat during the first half of the year in
the USA, leading to a layoff of almost 6,000 workers in two of the
biggest companies alone. In fact, this industry that kept 2,400 U.S5.
tuna fishermen employed and pumped $650 million a year into the U.S.
economy has run aground.

In addition to foreign competition who sell their catch to Puerto Rico
and Samoa, fishermen are being squeezed by the sky-rocketing prices of
energy and recurring boat seizures in territorial disputes by developing
nations, which enforce a 200 mite Timit which the U.S. does not recog-
nize. Congress reimburses fishermen for fines and penalties, but not
fishing time and confiscated cargo. Boat owners and fishermen are
caught between the tuna glut and rising operating costs. Foreign
competition (too many boats, too many plants) and overabundance of
American beef and chicken do not help at all.

Inventories had swollen and capacity utilization had dropped sharply.
The Bumble Bee tuna cannery (45,000 tons of canned tuma in 1981) was
closed in May for an indefinite time. Star Kist, the nation's largest
canner, closed for three weeks all three of its canneries at Terminal



Island, American Samoa and Mayaguez, idling more than 5,300 workers.
Star Kist has been asking for deep cuts in frozen tuna prices:
offering for example $97% per ton for prime yellow tuna instead of
$1,200 a few months before.

A11 the U.S. tuna firms belong to large multinational food companies,

a situation which has never prevented wrong decisions! These wrong
decisions seem to be due to some general characteristics of the seafood
industry:

1. It is a world market for raw and canned tuna.
2. It is a very speculative business.

The scrutiny of the future of the tuna market does not seem obvious
with big U.5. companies.

The investment decision for shipbuilding concerns sophisticated $10
milTion boats, the life of which is at Teast 10 years. On the other
hand, the market prognoses are very difficult in the mid-term rum
(one year) in the USA.

For example, the closure of the Bumble Bee plant in California takes
place two and a half years after the purchasing of the plant from Sun
Harbor Industries, the tuna-canning armm of the bankrupt West Gate
California Corporation once headed by C. Arnhold Smith. This purchase
was part of an expansion program designed to broaden the company
Castle and Cooke's acquisitions in order to sustain earnings even if
one of its product Yines fell on hard times.

The decision to create a tuna venture with Mexico has been blamed a
few months later on Van Camp by the parent company Ralston Purina.

One month before temporarily closing its plant, Star Kist came to am
agreement with SOVETCO in France to buy as much frozen tuna from Africa
as SOVETCO could forward. According to one Star Kist vice-president,
there are "three ways to get this industry back on its feet." "One is
to pray. The second fs to catch tuna world-wide. The third is to get
a higher consumption of canned tuna.”

Among the woes the U.S. tuna industry is facing is legislation
proposed by an eastern senator primarily to protect Atlantic coast
tuna fishermen. This senator is leading a move to amend nationa) law
to include migratory tuna within the country's 200 mile zone.

Today, the strategical priorities for the U.S. companies which have not
definitely closed their plants is to wait for the reopening of the U.S,
market. The urge for raw tuna is no longer the matter, the world
supply being fair at cheaper prices than in the USA.

The U.S. companies have oriented their processing investments outside
the U.S. continent to better cope with production costs, (Tabor costs,
fuel costs) and to be closer to the resource. This explains the volume
of investments realized in the Western Pacific in recent years. Is it
the beginning of the dismantling of the California tuna industry? Is
this state becoming a distribution center, and the packing going on in
Puerte Rico and American Samoa?
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The 1982 1LS. crisis seems as hard as in 1975, however the Western
European industry resistance is higher. The strategy for European
companies looks different from that of the U.S.: they want to protect
their national market and eventually try to increase their exports of
tuna in raw, frozen and canned form. Their priarity is still resource
access, compared with Star Kist's will to expand its market, mostly in
Western Europe.

International Division and Regulation of Markets

We cannot analyze the world seafood market and especially the world
tuna market without taking into account the behavior of multinational
companies. This analysis leads us to choose a concept of International
Division of Labor (3) which is not only Timited te international trade,
but contains the tndustrial dimension.

As in other numerous economic sectors, along with the energy crisis,
two principal phenomena have emerged in recent years.

1. On the one hand, the rapid increase of harvesting and exporting
(frozen and canned items) from developing countries.

2. On the other hand, the structural change of the relative powers
among the industrial countries and companies.

Three different approaches of the IDL can be distinguished today:
1. The international approach

2. The polar approach

3. The transnational approach

The international approach is only prolonging the conventional analysis
of the IDL (comparative costs, international specializations, ...).
It tries to emphasize new major aspects.

The decision to create "domestic" industries has become a reality in
the developing countries.

Above all, the transnaticnal firms are a menace for the industrial
countries, caught between competitive multinational companies and naw
young industries in the third world.

The polar approach cancerns the detection of one or many dominating
poles of the world economy, through economic ar political geoagraphy.
In that ¢ase the IDL is the mirrar of the interrelationships of the
forces in the world. From there originate different scenarii of the
new IDL, the origin of which is fundamentally gec-political.

The concept of "world economy' announces the end of the crisis after a
geographical shift of the world powers. After the domination of London,
then New York City. comes the era of the Pacific zone, because this zone
welcomes the most impressive and dynamic transnational firms, and
represents one of the most important industrial growth.

Two consequences occur: the capitalist system is solving the crisis by
moving its center: The old center is going to proletarianize.
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Two inadequacies occur: one is to only foresee a geographic solution
for the crisis, minimizing the analysis of the deep economic causes of
the world fndustrial crisis; second is to underanalyze the resistance
capacity of the industrial countries dominating the IDL, mestly through
their national transnational companies.

The transnational approach is stressing the role of the multinational
corporations. They are considered to be the major factor in the
distribution of the industrial activities in the world. The
industrialization of the underdeveloped countries is only a new stage
of competition between the multinational companies. Many authors think
that it 1s a sham question to talk about new International Division.
Must we then create the concept of world division interfirm {and intra-
firm) instead of IDL?

This situation results in the shift of the comparative advantages of
the Tndustrialized countries tawards the high technological industries
with the menace of deindustrialization for some developed countries
{such as France in the canned industry).

The big muTtinational companies have not succeeded in creating & unique
market for final tuna products. Yet, they play a very important role

in the orientation of the world marketing and pricing of raw frozen
tuna. Competition in this oligopsonistic market is based on prices more
than on species or on quality.

The international business strategies are changing: For the resource
towards the South-West Pacific by widening the first Tevel geographical
market and for the markets towards Western Europe. This world market

s sti11 typical of a north-south division: resource "belongs" mostly
to the south, technology and markets are located in the north. However,
in recent years new developing countries have emerged, with the support
of transnational corporations (processers or traders). This emergence
cannot allow us to be very optimistic as to the monitoring or control

of the world market. Competition is keen between these new tuna fishing
nations and traditional fishing countries.

For all these principal investors, there is an important gap between
expectations on market conditions, limited in the short term, which
are affected by exogenous variables, and the expectations of the fish
stocks and consequently ship-building decisions.

If there is a kind of homogenization of the tuna world market, the
regional disparities are nevertheless important. In fact, the canned
tuna world market does not operate under free trade conditions.
Comparatively, all these analyses come to the same conclusian: with
the widening of the world tuna industry, increasing risk and uncertainty
due to:

1. The evolution of the final world demand for seafood.

2. The cost of raw material and energy.

3. The fluctuation of currency-rates,

4. The strategies of competitive nations and companies.
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The respense to the issues rajsed herein may be: either the endeavor
to create new colltusions solutions between firms, or state and national
multinational firms and/or can we or must we promote a partial
institutionalization of international relations in the seafood market
in order to 1imit the market aberrations and collapses?

Footnotes

{1} King, Dennis. Transient Tropical Tuna, Status of the Tishing
Industry, San Diego State University 1978.

{2) Round weight eguivalent.

(3) Defined as the allocation of ecomomic activities between regions.
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Price Instability and European
Market Channels for Fresh Mussels
(Mytilus Edulis)

Jos G.P. Smit and Wil Smit
Department of Fisheties and Forestry
The Hague, Netherlands

Fresh fish trade {including crustaceans and molluscs} usually possess
certain elements that define extent and structure of its market. One of
them is that we deal with a perishable product. As each species may pos-
sess an individual characteristic period in which trade and consumption
have to be completed it is nevertheless a common constraint for the in-
dustry. As a case-study the Eurcpean fresh mussel market will be pres-
ented, a market in which sufficient elements common to the present Eur-
opean fresh fish trade in general can be recognized. On the other hand
it may show general aspects of markets of fresh molluscs in other parts
of the world.

Overview of the European Industry

Production and consumption of fresh mussels in the areas on the Attantic
and North Sea coasts average nearly 0.2 million metric tons. Division of
productien and consumption among the countries concerned is shown in
Figure 1. As Northern countries (the Netherlands, the United Kingdom,
Eire, the German Federal Republic and Denmark) account for some 40 per
cent of production and only for 15 per cent of consumption about 25

per cent of total production follow a stream North-South, mainly from
the Nethertands into Belgium and France.

Consumers

Geographically the consumer market in this study is limited to France,
the Beneiux countries and the German Federal Republic. Fresh mussels
are indeed consumed on the British Isles and in the Southern European
countries but these are separate markets with few connections with the
market on the Western European continent. For the same reason imports
from Spain into France are omitted in the study.

0n a population of 140 million the number of more or fess regular cons-
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umers of fresh mussels can be estimated at 35 million people (25 million
in France, 7 milljon in Belgium, 3 millien in Holland and Germany). The
corresponding number of mussel buying households will be about 10 mill-
ion {7 million in France, Z million in Belgium, ! miltion in Holland and
Germany). In connection with total consumption Tt appears that regular
mussel consumers will buy mussels between 5 and 6 times a year.
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FIGURE 1. PRODUCTIOM, TRADE AND CONSUMPTION OF FRESH MUSSELS IN
WESTERN EUROPE {excluding mussels fur preserving
purposes; x 100,000 kgs cieaned product)

Culture methods and their effects

As a result of natural conditions and historical development culture
methods differ from cne area to another. tn Northern regions {(North of
France up to Denmark) culture iz generally carried out on sea bed as to
the South mussels are grown ''standing” (pole culture in France) or
"hanging'" {raft culture Tn Spain). Sea bed culture is generally a large
scale operation. Cost of removing sand and cleaning onty allow for an
extensivated production. Standing and hanging cultures hardly require
techniques for cleaning and sand removal, but on the ather hand the way
of production and harvesting need relatively more manpower, leading to
an intensivated culture. Thus the growers of pole and raft musseis are
able to organize packing of a ready-for-consumptior product, selling it
to wholesalers. in the case of sea bed culture the trade chain is com-
pleted by cleaning and packing enterprises, These 'packers' accept the
mussels in bulk {(shiploads), store them in desanding plots, clean them
in factories and sell them packed to wholesalers, importers and retail-
ers.

Market chamnels

A number of different people are invoived in the organisation and main-
tenance of the market channels which link growers and consumers. |n France
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a number of "mareyeurs" maintain the flow of mussels from the coastal
area to the inland retailers. In the Netherlands some twenty packers
prepare and pack the raw material and distribute the prepared product
amongst their customers at home markets and abroad.

Apart from these more or less specialised processors and traders fresh
mussels pass through wholesalers with a full seafood assortment. Most
important are about twenty importing wholesale dealers in France having
a dominant market share of sea “ood products in this country. Some of
these companies are more or less specialised in mussels and other moll-
uscs. The centers of the French market are the wholesale market of
Rungis near Paris and the pert of Boulogne. In the Benelux countries a
large part of production is scld directly from the packers to retailers.
Next to it a number of fresh sea food wholesale dealers provide the
market. Most of them have mussels as a minor item on their product lists,
In the Dutch coastal regions and in Belgium the distinction between
wholesalers and retailers is no: always clear as many firms combine

both functions.

Finally a large number of fish -etailers are involved in marketing fresh
mussels. In all important consumption areas the traditional fish shops
still dominate the sea food market. These shops are mainly dealing in
fresh fish, smoked products, she!lfish and molluscs. Frozen products

are of minor importance as the fish retailers prefer to avoid direct
competition with supermarkets and the like and expect more profit on

wet fish,
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EIGURE 2. STREAMS OF FRESH MUSSELS INTQ FRENCH AND BENELUX MARKETS
(x 100,000 kgs cleaned preduct)
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General Marketing Features

Altheugh mussels are consumed both fresh and canned or cured fresh cons-
umption is the main destination. In dealing with this fresh market three
properties of the product define the framework in which production, trade
and consumption take place. Firstiy this mollusc has to reach the cons-—
umer alive. Secondiy it is generally a relatively cheap food stuff; in
the Netherlands edible weight is priced on a level approximately two
thirds of that of fresh cod. And thirdly its edible weight constitutes
only 20-30 per cent of shell-on weight. This means that upon leaving

its natural surroundings the product has to be cleanec, packed and
transported rapidly. On the other hand cost of those operations are
often difficult to be kept within range. And finally transport range
and consequently markets to be taken Into account will be 1imited.

Physical distribution

Under Western European climatologic conditions fresh mussels can be kept
alive 3 to 5 days after leaving sea water conditions. Cansequently it is
a very perishable product that must complete its trade cycle rapidly. It
will be clear that any participant in this market is not prepared tao
take large risks of axcessive stocks.

Stnrage. In general the mussels are kept in wet stock as long as possih-
le. To the French pole or 'bouchot'' culture this is easy as the mussel
€an be harvested according to market outlooks. In the Netherlands an
important role in contrelling the storage problem is played by the
packers. All mussels are kept at least two weeks on special sea bed
¢leansing plots in order to get them sand free and to regain their
vitality after being fished and transported from the growers' plots.
This period can be extended unlimitedly thus creating a wet buffer
between the supply offered by growers and actual sales. So both in France
and in the Netherlands fresh mussels can be delivered on order out of
stock. The risk of spoiling mussels awing to excessive storage time is
restricted in this way. This procedure differs From the fresh fish trade
in which wholesalers' risks of perishable stocks are substantially
larger.

Transport. On the European continent packed mussels are usually trans-
ported in closed or low temperature trucks. Recently Health Services in
Belgium and France made efforts to impose cooled transport of mussels,
At the moment these proposals have not yet resufted in operative legis-
lation. From technological point of view there are many problems attach-
ed to creating a continusus cool chain of preferably 4-8 degrees C for
these products. The first difficulty is to get the |ive mussels comi ng
out of 5-20 degrees { water on a low temperature. In addition research
proved that mortality is high if by some reason the cool chain is inter-
rupted. At the present market conditions It is impossibie to extend the
cool chain up to the consumer's coolbox. A lot of mussels are retailed
at open markets or by retail shoss lacking cooled storage facilities.

First hand price determinatior

In pole and raft culture it is the wholesalers with their oversight of
production capacity who set prices. These prices are generally valid
for a certain period and for a group of suppliers. Sea bed cuiture leads
to a market position where the packers make thair bids towards growers
and towards their customers, be it whoiesalers, imparters or retallears.

182



In the Netherlands first hand sales occur auction-wise. This market is
completed by a minimum price system in which growers and packers agree

a certain minimum price for the season together with minimum quality
standards. In times of large supplies shiploads which do not reach this
price are bought on account of a special withdrawal fund and stored on
special sea bed plots. At the season's end this stock “s sold back to
interested growers and thus the mussels return into the praduction cir-
CUit. The withdrawal fund - difference between minimum price and pro-
ceeds of sales of returned mussels ~ is made up by a Tevy on total prod-
uction. Apart from setting a bottom in the market this system has a soc-
ial effect to the extent that growers whose mussels do not meet a market
are provided with an income out of common funds. It should be mentioned
that this withdrawal system is self supporting without any government
aid.

On the auction level price flexioility is rather high, a ten per cent
increase of production causing some fifteen par cent price fall, lIts
absolute value is substantially higher than comparable figures of other
products from the sea in this area. This is the result of fluctuating
supplies. In addition an important factor in the distribution of fresh
products is the flexibility that the processing industry and the inter=
medlate trade should show. As was seen serious problems an short run do
not exist because of available wet stocks. In addition all musselpackers,
traders, retailers and regular consumers are accustomed to a seasonal
production. However the strongly alternating annual supplies are a
burden to all specialised companies. Shortfall in supplies can only
partly be compensated by imports from neighbouring countries. Processors
and traders have to increase and decrease their activities nearly ta the
full extent of annual changes in supplies. Fortunately prices are even
more flexible resulting in surprising constant turnovers.

Marketing effort

In the European practice advertizing for mussels is mainty supported by
growers and specialised packers on the one side and by fish retailers
on the other side. Organisations of musse! growers in France and in the
Netherlands provide funds far advertizing by naticnal press, by comm-
ercials and far organizing events to gain publicity for the product. In
1982 Dutch mussel growers and packers financed a joint budget of some

1 per cent of total sales, being a low percantage as compared with
marketing budgets of some other food products and sweets amounting to
some 10-15 per cent. Most common advertizing by retailers concerns
point-of-sale advertizing or advertizing in the local press, Special
promotional activities for mussels by intermediate wholesalers are rare.
Mussels are not the maln concern of these companies as in most cases
they only pass mussels to customers asking for them.

Several other product promotion activities also take place. In a number
of mussel growers localitles annual '"mussel festivities' are held, most-
ly in the holiday season, including free mussel meals for the public.

In several towns around the Belgian-French border also annual fairs are
held at which mussel eating is an important item. Some retailers have
their own way to increase mussel sales by discounts, special sales and
s on. Finally restaurants occasionally organize special mussel menus

or mussel days, advertizing them in the local press, In a number of
cases those promotional activities of retailers and restaurants are
sponsared by Dutch packers.
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Government influence

The influence of Public Services on this market is fairly iimited though
increasing steadily. There are no catch restrictions from the European
Community nar Imposed FC market regulations. The only EC legislation
concerns the maintenance of free trade between Community countries and

a common external tariff. This tariff is of minor importance for the
fresh mussel market described in this paper on account of rtransport
ranges.

Most national governments have worked out legislation Joverning the use
and destination of coastal waters. [n this sense in the long run the
influence of national governments on the supply of mussels might be
increasing. In all Western European countries the pressure on the use
of coastal areas by several types of users like tourism, off-shore
industry and various fishing activities is gathering strength rapidly.
In addition the available areas suitable for mussel Farming are threat-
ened by pollution problems.

Moreover national goverpments are involved in legislation concerning
Mealth Services. It is clear that such a very perishabie product needs
close control on quality. Enforcement of requlations is carried out by
National Institutes or Fisheries Boards.

Special Marketing Features

The Western European fresh mussel market is a rather heterogeneously
one. From the viewpoint of competition relations, price determination
and distribution systems the market can be divided inta a coupte of
market segments. |n the next paragraphs some features will be described
which typify each segment. It will lead to the conclusion that even
within the common framework of the fresh fish marketmodel peculiarities
otCur due to marketing environment.

Benelux countries

The first market to be mentionad includes the group of consumers within
the geographical area Belgium, parts of the Netherlands and the German
Federal Republic. In Belgium - a country lacking production of mussels
in home waters - mussels nevertheless have a long tradition as a cheap
kind of food, sometimes described as '"workmans food''. Mussels and chips
{moulas et frites) is a common meal at market fairs and in inexpensive
restaurants. In the Netherlands consumption is indeed concentrated in
the Zeeland production area, cities 1ike Amsterdam and Rotterdam and
the Southern provinces berdering on the Belgian market. In these cons-
umer concentrations mussels are an inexpensive food as well. However

in other parts of the Netherlands mussels curiously pass for a more or
less exclusive meal, perhaps as a result of limited market supplies in
those regions. At the end few Dutch belong to the regular consumers of
fresh mussels. Nevertheless the number of consumers seems ta increase
slowly as people learn to appreciate this product during their holidays
at the seaside.

For destinations in the Benelux area fresh mussels are usually put in
retail packings containing 2 kgs of the cleaned product. This ready-for-
consumption package meet preferences of both wholesalers and retailers.
Moreover the relatively small sales of mussels in many fish shops pre-~
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vent stocking in larger quantities. A number of Dutch shops usually sell
nhe more than 10 to 20 retail packs a week. Fimally consumers in this
region appreciate this kitchen ready way of packing. in the Benelux
market it is mainly the retailer who has to face dry stock risks, as

he has to estimate sales for a short period. As 4 rule wholesalers only
act as an intermediate, passing orders from retailers an to the packers.
A recent survey among fish retailers in the Netherlands revealed this

to be one of the mein reasons of an occasionally reserved attitude to-
wards selling fresh mussels. In this respect some 40 per cent of the
retallers showed a more or less nagative approach. This especially holds
in areas with a Jow level of consumption, Incidental ly other factors
seem ta affect the attitude towards seiling fresh mussels adversely as
well. In this respect sometimes insufficient retail margins were ment-
ioned as well as the voluminosity of the product in proportion to its
financial turnover.

Neither in Belgium nor in the Netherlands and the relevant part of the
German Federal Republic wholesale markets exist where wholesalers sell
products ocut of stock to retailers. Most fish shops are supplied by
wholesale dealers on arder. In addition some 40 per cent of fresh mus=
sels are distributed directly from packers to retailers. This |ast way
of distribution is only feasible in areas with a high rate of consump-
tion. Transport costs are comparatively high as mussels require much
space and uswally only 20 to 25 shops are within a day's truck range.

The Benelux market is practically exclusively supplied by the Durch
packers, mostly situated at Yersghe in the Zeeland province. They meet
only slight competition from other musse) producing countries. Only
during times of shortage raw mussels are jmported by the packers from
the German Federal Republic, !reland, Denmark or the United Kingdom, in
this way the packing industry at Yerseke is a turnstile for the distrib-
ution of mussels from nefghbouring countries in the Benelux area.

Moreaver in this market segment the product has no outstanding substit-
utes. In Belgium there may be other {meat) products of snack hars. {n
the Dutch survey the fish retailers were asked which products were
bought as a substitute if no mussels were available. Some 60 per cent
of the shop owners replied that the customer would buy no other product
but leave the shop evidently looking for another shop hoping to be more
success ful,

The absence of tough competition in the Benelux market is confirmed by

4 comparatively low price elasticity of demand ex-packing Tndustry. Gn

the basis of time series this figure was estimated to be -0.35. Nominal
price level at the auction was Df] 0,30 te 0.80 per kgr during the last
seasons. Ex-packer prices varied between Dfl 1.25 and 2.00 per kgr and

purchase price for the retailers hetween Dfl 1,50 and 2.00 per kgr. And
Finally consumer prices were From Df1 2.40 and 2.80 per kgr. 1¢ must

be kept in mind that auction prices concern the raw material, of which

some 20 to 35 per cent is lost in the cleaning process.

France
The French consumers of mussels are concentrated in the coastal area, in
Paris and suburbs and in the mining towns in Northern France mext to the

Belgian border. The market ir the mining area in many ways looks like
the Belgian market, mussels being a common workmans food. Sales culminate
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at the annual fairs in September and October. In the remaining parts of
the country "moules marindes'' (steamed mussels) are a common and inex-
pensive starter on the menu.

The French market segmenl has a more complex structure tharm the 8enelux
one. Several types of mussels are coming into this market. Some 50 per
cent originate from the French pole (bouchet} cultures. The remainder
is imported from the Netherlands, Ireland, the German Federal Republic
and the United Kingdom. In addition from time to time mussels from wild
banks along the coast of Northern France are supplied.

Like in the Benelux countries fresh mussels are nearly exclusively sold
by specialised fish retailers. That is to say by fish shops or restaur-
ants. Only a small share Ts distributed by supermarkets possessing
completely assorted sea food departments. Mussels for French destinat-
jons are usually packed in 20 or 30 kgs burlap sacks. In this way the
fish retailer can supply his customers the guantities they want. Apart
from that the shopper is able to check and compare freshness and quality
of the product.

In France stock risks seem to be shared by wholesalers and retailers.

The imported product is delivered on order. On the other hand dealing

on the central wholesale market means that the wholesaler will not know
exactly how much retailers will buy. Consequently wholesale dealers

have to face the problem of passing the mussels to their buyers in proper
time. It should be mentioned however that storage risks will not be very
serious in this market because of the high consumption rates in concent-
rated areas.

With respect to wholesaling fresh mussels in France the market at Rungis
near Paris is very important. Retailers from Paris and its suburbs come
and provide themselves with their products at this central wholesale
market. The French wholesale market is dominated by about twenty atl
round dealers of sea food. Some of these companies are more or less
specialised on mussels. These business houses are the main importers

of mussels from neighbouring countries. They are represented at the port
of Boulogne while they are the most important suppliers at the Rungis
Central Market.

At any moment and in any spot in France there exist a continuous compet-
ition between mussels of different origins. The quoted group of French
wholesalers have a dominant position in this competition system. They
are the only market participants who have information on available
quantities and qualities in all relevant production areas as well as on
the price Jevels to be obtained. Each season a vast quantity of mussels
is flowing inte France. The French home production however is rather
unstable and imports have to fil} divergent gaps. On the other hand in
exporting countries the French market is more or less considered as an
outlet for mussels which cannot be soid elsewhere. However in years that
production in all or most countries is abundant this outlet function
deteriorates Inte what looks 1ike dumping.

Substitutes for mussels in France have to be found in two directions.
In Northern France it will tend to be Inexpensive snacks and products of
fish and meat. In other parts of France it may be other important fish
and nonfish starters in the same price range.
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Both the competitive situation and the slight dumping traits result in
a high price elasticity of exports to France. For the Dutch export this
elasticity ex-packing industry was estimated to be -1.31. In recent
years the price of {raw) Dutch mussels for the French market were also
on & ltevel of DF1 0,30 to 0.80 per kgr at the aucrion. Ex-packer prices
varied between Df1 0.75 and 1.15 per kgr as the retail price range was
FF 3.50 to 4.50 per kgr {Df] 1.60 to 2.10 per kur}. Ex-vessel prices of
French (bouchot) mussels recently amounted to FF 3.10 to 3.40 per kgr.
The level of wholesale prices was about FF 3.50 per kgr as consumer
prices were about FF 7.50 to 8.00 per kgr.

The hotch-potch of mussels of diverging origin is more ar less simplif-
ied at retail level. The entire supply of mussels is divided into two
main groups. The French consumer is familiar with "moules de bouchot!
and imported mussels. It is customary that wholesale and retail prices
of bouchot mussels are twice as high as those of the Imported product.
One can wonder how this rule can maintain itself in course of time
despite of changing qualities, supplies and processing Lechnology. It is
not easy to determine whether this price level difference is induced by
consumer preferences or by the dominating influence of the French whole-
salers.

Topics of Fresh Mussel Marketing

In the first paragraphs of this paper it was outlined which are the
possibilities and restrictions that govern production and processing of
mussels due to the properties of the product. This framework can be
completed with a summary of some peculiarities of marketing this mollusc
in Western Eurgpean countries.

- Introducing a product like fresh mussels to new consumers is a lasting
process.

- Apart from some consumption out-of-doors virtually all mussels are
retailed by fish shops.

= The mussel trade is stil) subject to a low rate of {ntegration end
concentration. Various functions of marketing are shared by a large
number of participating companies at several levels in the trade chain.

- In this complex market poor storage properties of the product involve
a tendency to pass stock risks to the retailer.

Current Dutiook

It must be observed that the selected topics were found valid on the
market of the Western European continent during the past decades. Valid-
ity of these main features in similar markets at another time or in other
countries will depend on specific market emvironment. Abandoning this
discussion the four topics will be used to discuss some strong and weak
points af these markets which have to be faced to maintain the existing
market and to create new ones for similar products [n other parts of

the world.

Specialised fish shops
The structure of retail trade seems to be of major importance in market-

ing these types of products. A very perishable product like fresh mussels
is not really suitable to be sold at a supermarket or ather modern sell-

187



ing peints. These organisations are apt to prefer using their scarce
shop space for frozen and canned sea food or non-sea food. In this sensae
it is very important for the European industry to see how the specialised
fish shops will perform in the future. Some years ago it was a general
opinion that these small enterprises were fighting a lost struggle ag-
ainst time. However this view had to be altered. Specialised fish shops
still have 95 per cent of the “rench fish market. Fish shops in the
Metherlands did a goed job during the last decade. The increased profit-
ability and perhaps the increased general unemployment have attracted
many young pecple who brought this business to life again. Recent in-
formation from the German Federal Republic seem to show simiiar trends
in that country. The favourable outlook of specialised fish retailers

is a strong Factor of the European market.

On the other hand this actent on the existence of specialised fish re-
tallers will mean that it will be very difficult to develop new markets
in countries or regions where these shops are scarce.

Lonsumer acceptance

As another peculiarity of the mussel market the consumer acceptance of
this product was mentioned. In Europe as well as in other parts of the
world it is proven repeatediy that gaining new consumers for fresh mus-
sels is a very difficult and lasting process. The European market has
indeed been developed during times when large groups of people were
lacking sufficient animal protein. This process cannot be repeated In
this part of the world under present conditions. On the aother side once
a mature market has been established this will he an exclusive market
as there will be few substitutes for the product.

A number of influences are relsvant to Improve consumer acceptance. Not-
ably an adequate control of growing, processing and physical distribut-
ion of fresh mussels Is required. Sales may be seriuously affected be-
cause of press reports on cases of diseases im connection with the cons-
umption of fresh molluscs. In France and in the Benelux countries cons-—
umption was reported to be down after publicity on cases of poisoning
and cholera in Spain and ltaly. In addition a bad experience after
buying mussels of poor quality wil! prevent a new trial for a long time.
In the most important markets in Western Europe quality control was
improved continuously to the present high level. However quality prob-
lems might still be a hindrance to develop new markets. An adequate
governmental support in this sense by legisltation and control is very
important for these markets.

In practice controlling the quality is narrowly connected with a proper
management of storage and stocking risks. The acceptance of the product
by retailers will Improve if ways can be found to limit the risks of
the retailer. In addition te a joint tackle of storage problems by
retailer and wholesaler 7t will be possible to check the quality of the
product at the very moment it is bought by the consumer. Agalin storage
and stock risks are not serious on mature markets. But during the dif-
fleult building up stage it often is a major prevention to both gaining
shelf space and consumer acceptance.

Incidentally increasing acceptance of fresh mussels by new customers

meets a pronounced taste threshoeld. Especially in regiouns with a yet
weak market this is an extra difficulty to overcome. One way to do this
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is gaining acceptance by introduzing processed mussels in the first stage
of developing such @ market. Canned or cured mussels meet a notably
easier threshold in consumer circles. On top of that these processed
mussels are easier to stock by ratallers. Conseguentiy they find their
way both through specialised fish shops and by other food outlets such

as groceries and supermarkets, as such approaching a larger number of
praspective consumers. A basis being laid for a new qroup of mussel
consumers marketing the fresh product will be the next step. The feat-
ures of the processed mussel market are not discussed in this paper.

To be sure consumer acceptonce can indeed be improved by increasing the
marketing effort. In this respect mussel growers and eventualiy proces=-
sors or packers should realise that maintenance or enlargement of demand
is their duty in the first place. Still many mussel! growers - and fisher=
men in general - have the opinion that they should do the catching as
the trade does the marketing. wholesalers and retailers nowever gener-
ally have more important products on their product lists than mussels
are. On these conditions a demand pull strategy toc draw customers into
fish shops is the most effective way to spend a marketing budget. In
European countries advertizing is concentrated on maintaining a trad-
ition of mussel consumption in the present consumption areas. Previous-—
ly it was shown that some 25 per cent of total population in the coun-
tries concerned use to have some 5 mussel meals a year (in the Franco-
Belgian area this figure amounts to some 50 per cent and in the Dutch~
German region some 5 per cent). These Figures indicate that much can be
done yet to increase consumption per household and to enlarge the number
of mussel consuming households in the present continental markets. |f
sufficient supplies are available regularly new markets could be devel-
Oped in countries where market environments are favourable.

Non-integrated market structure

The final topic of this market to be discussed is the low rate of Integ-
ration. |t was shown that the structure of the wholesale markat can be
called oligopolistic whereas the culture and the retail market virtually
have a pronounced atomistic structure. As a matter of fact this scatter-
ed structure is commonly seen in all traditional markets of similar
products. In the past is was proven that these complex marketing systems
functioned very well in the current market envirorment. It must be kept
in mind Tncidentally that other market organisations may exist success-
fully elsewhere. The low rate of integration invelves that several in-
struments of the marketing mix have to be shared by a number of market
participants. Two consequences of this atomistic market structure will
be discussed as they are of major importance for the future viability
of the European mussel market.

Firstly it seems that markets of this type can hardly be nfluenced by
individual companles nor governments. As so many people take their dec-
isions in this complex market structure with many feed backs the system
will hardly be pushed out of balance as a result of individual companies'
market behaviour. Any decision will be compensated by reactions of other
participants. Basic questions like ceasing production or replacing the
product by another one which are relevant for a number of fndustrial
products are meaningless in this warket. This means that this market In
a way derives its continuity from its complexity. Market outlooks will
only change on beha!f of worsening or improving market environment.
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On the other hand the complex market structure in which it is difficult
to take common decisions may have negative consequences. The price in-

stability was already mentioned previously, indeed also in the title of
this paper. Another example are the problems which accur in organising

consistent publicity campaigns which may have an increasing importance

in future years.

Returning to the Western Eurcopean mussel market outlooks seem rather
favourable. The increasing technological knowledge allows growers,
processors and traders to manage the quality of this difficult product
ever hetter, In addition they succeed in keeping costs of cleaning,
packing and distribution limited. Marketing outlocks are good due to
the weak rate of competition between production centres, the absence
of major substitutes and a constant or slowly increasing number of
consumers,

It will be interesting to see how these markets will sustain in a future
in which numerous new products with very efficient distribution systems
will be proceeded. The traditional mussel trade will have to adapt to
other production and processing technologies, to shifting consumer
preferences and to advanced marketing methods. On the other hand it has
to rely on its present prepositions.
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Aquaculture in Scandinavia:
Some Economic and Market Aspects

Rainis Cedrins
The Swedish University of Agricultural Sciences
Uppsala, Sweden

1. Aquaculture and fisheries

The world population has constantly increased over past centuries. One
of the main reason for this occuring situation is that mankind has been
able to provide food for a growing population. A significant progress
of the landbased production of food was accomplished at an carly stage
when productiontechniques changed from hunting to cultivation and bree-
ding. However the traditional fisheries still are characterized of the
principles of hunting.

Fish is a central component in the world supply of food. To provide
additional food for a growing population consequently requieres addi-
ticnal increase in world fisherics if the diet rerains constant,

Is this possible to accomplish vy the fisheries that are based on the
principles of hunting?

The present situation and future prospects of fisheries in my opinion
are the following:

- The global catches have increased during the last twenty years.

= Acontinuous increase of catches is expected, but the condition for this
is that overexploitatior is prohibited and eradicationthreatened
species will get a possibility to restore.

- Deep-sea fishing becomes more and more regulated. Far-reaching go-
vernment proceedings about quotas and boundaries will detemine the
extent of the fisheries in the future. Complicated systems of price-
regulation and government subsidies will determine the profitability.

The development of energyprices will drastically influence the pro-
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fitability as the fisheries are very energyrequiring.
- Competition with the oilindustry for certain seaterr:tories.
- A continuous risk of a disturbed ecological balince,
The resources of the sea and lakes are consequently vestricted. We
have to rely on the possibilities to cultivate fish, crustacrans and

algae to a greater extent. That is aquaculture.

2. A survey of the global aguaculture

Aquaculture is defined as man's ciffort to make a balanced manipulation
with the growth, breeding and mortality of waterliving organisms in
order to improve the yield.

The global vield of uguaculture and fisheries was 73 mi.lion metric
tons 1979 (seals and whales not included). The share assignable to
aguaculture was 8,7 million tons or 12 percent.

Table 1. The global vield of waterliving organisms 1979 and the share
assignabie to aquaculture

Species Total , Assignable to i assignable to
millien metric  aquaculture, aquaculture
tons million tons

Seawnterlish 55 0,6 0,1

Freshwaterfish 7 2,6 37

Crustaceans 3 0,07 0,2

Molluscs 5 3.2 64

Algae T ¥ S = S

Total 73 8,7 12

Source: FAD

Aquaculture based on freshwater is mainly assignable to carp production
in China and India. Production of algae is widely spread in Japan.
Among the cathegory of molluscs the musselproduction in Netherlands and
Spain and the oysterproduction in France must be mentioned.

3. A survey of the aquaculture in Scandinavia

In the Scandinaviap countries aquaculture is dominated of the salmonid
species that are marked coldwater{ishes.

Comnon for all the Scandinavian countries are its big waterresources.
All the five countries have great shores. In Norway there is a lot of
deep fiords. Sweden and Finland have archipelagos consisting of thou-
sand small islands. Above that Sweden has 87 000 lakes of more than
five acres that cover nine percent of the total area. Finland - that
is called the land of the thousand lakes in the travel folders - has
55 000 lakes. Norway has 300 000 lakes and water boedics that cover five
percent of the total area.
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A lot of these costal areas, lakes and waterbodies are extrememly sui-
ted for sguaculture regarding to temperature, quality of water, current
situation, shelter from the wind and weather etc.

Aquaculture in Scandinavia is managed with three different purposes.
- Compengatory cultivation. The purpose is to compensate the damage

on the Tishpopulations becausc of waterpower projects, tog-driving or
other activities that cause waterpollution.

- Sportfishing cultivation. The purpose is to reinforce and complete
the existing population of wild fish.

. Commercial cultivation. The purpose is to produce {ish and other
water organisms for human consumption.

This paper will deal with commercial cultivation, although other forms
must also be considered from an economic point of view.

The Swedish water power industry yearly put out about 2,3 million salmon
smolts in the Baltic sea, that make salmonfishing possible tfor all the
fishermen around this sea.

About 60 percent of the total salmon population in the Baltic sea is
based on compensatory cultivated salmon.

The yearly catches has during last time been about 2 300 metric tons.
Danish fishermen account for about 1t 000 tons of this amount and Swedish
fishermen account for about 60C tons.

This kind of salmonfishing is stagnating. The problem js that the catch-
ingnethods today arc so effective that very few single salmons will be-
come fully grown. The fully grown salmons are not enmough tu reproduce
youngs to keep up the population. More than 50 percent of all salmons
are caught in the sca just when they have teached the minimun size of
60 centimetres (23,6 inches). The countries around the Baltic sea have
still not been able to agree about a limitation of this resourcewasting
fishing. 1f nothing happens the supply of salmon in the Baltic sea will
disappear.

The kind of fish that will lLe chosen for commercial cultivation is de-
pending upon several conditions;

- High market price

- Rapid growth

Possibility to reproduce in a cultivation enviromment

Biological requirements

. close populations

. resistibility against Jdisease
. patience against removal

- low foddercoefficient

. late sexual maturity
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The commercial aquagulturc in Scandinavia is therefore concentrated
upon

* Rainbow trout (salmo gairdneri: in sea, lakes anc ponds
* Atlantic salmon (salmo salar) in the Norwegian tiords

* Blue mussels (mytilus edulis) on the Swedish westcosst and Norwesian
southcoast

Some commercial attempts have been made by multinational companies to
cultivate Eurcpean eel (angeilla anguilla} in recirculating svstems
where warm waste water from stcelworks have been used. bel has the op-
timm growth at + 25 deg € (+ 77 deg F) to be compared with rainbow
trout that has the optinum growth at + 16 deg C (+ 61 deg F) and Atlan-
tic salmon with the optimum growth at + 13 deg C i+ 55 deg Fo.

However these attempts have not resulted in commercial production while
the activity is neot economically justifiable with existing marketpri-
ces,

Concerning fish farming that still is on experimentul stuge but probab-
iy will be of commercial importance in the future, the Norwegian at-
tempts to cultivate cod must be mentioned. Presently the supply of
fresh cod for the fresh fish market is insufficient during long periods
of the year. The cultivated cod can be slaughted when market price is
at it's peak. At last the Swedizh attempts tocultivate signal crayfish
(pasifascatur leniusculus) as compensation for the plaguestricken
European crayfish (astacus astacus} in ponds and lakes where coarse
fish is eliminated and alse certzin attempts to cultivate freshwater
shrimps {macrobrachium) in recirculating systems based on warm waste
water must be menticmed.

Regarding aquaculture that allready is of commercial importance the
economic and marketing problems are quite uniform for rainbow trout
production and musselproduction. The difference is that the tcchnology
of musselproduction is quite different and that musselproduction is
only performed in salt water. The musselproduction is based on longline-
cultivation. A number of long Topes are sunk down in the water. Natu-
rally produced larvae will then attach to the ropes and grow. The time
of growing from larv to marketready mussel is 16 months. The total mus-
selproduction in Sweden was 2 00C metric tons 1981 and will he about

4 000 metric tons 1982. The total production potencial is estimated to
50 000 metric tens. In Norway the production potential is considerably
smaller.

Rainbow trout production has the greatest economic importance in the
total Scandinavian aquaculture today. The production methods are scme-
what varying in the countries, In Sweden and Norway the production is
based on fleoating net cages. In Denmark the production is performed in
special cultivating ponds. Water is transported from small rivers to
these ponds. In Finland the production has sofar been concentrated to
large chamnel- and pondsystems in the wide lakedistrict in the eastern
part of the country. But net-cage production will be of great importance
in the future. Even the Norwegian salmoncultivation is performed in
large netcages.
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In the case of rainbow truut it is of importance to distuingish bet-
ween the small so called plate-size fish, whose size (slaughtered
weight) is 180-250 grams (6,3-8,8 ounces), and the bigger fish whose
size is 800-4 000 grams (28,2-140,8 ounces). The twe forme must be seen
as two different products with different refiningpossihilities, marke-
ting- and competition conditiens.

In plate-size production fingerlings weighinyg 50-100 prams {1,8-3,0
ounces) is put out in the cage or pond in spring. The fish is fed du-
ring the hot months of summer and 1s slaughtered in autumn when the
water is colder and growth is decreasing. Big size production can be
performed in two ways. One way is to put out bigger fingerlings (morc
than 100 grams) and cultivate during one season in the same manner as
plate-size production. The other way is to buy fingerlings of ordinary
weight (50-100 grams) and cultivate during two seasons. The limitation
with the former method isdifficulties to pet hig [ingerlings. In the
latter method the fish must be kept in the cages during winter and this
can be dangerous with regard to ice and freezing water. The fish dies
if the water temperature falls below 0 deg € (+ 32 deg F). This often
happens in saline waters. Thercefore cultivation of bipg rainbow trout
is rare on all Danish coasts and the Swedish west- and southcoast.

Another production risk is that part of the fishpopulation will reach
sexual maturity and consequetly be useless for human consumption. In
all rainbow trout production also fish of medium sizes will be produced.
These mediumsized fishes are very hard to sell,

An international comparison shows that the Scandinaviun countries are
dominating in the global production of salmon and big rainbow trout.

Table 2. Production of cultivated salmonid fish in some oY the main cul-
tivating countries 1981. Metric tons

Coumtry Rainbow trout Rainbow trout Atlantic
weighing weighing salmon
180-5N0 grams more than
(6,3-17,4 owr- 500 grams

ces) (17,4 ounces) e

Sweden 1 000 1 000

Norway 4 000 7 000
Denmark 19 000

Finland 7 000

United Kingdom 4 500 700 1 000
Western Germany 12 000

Italy 21 000

France 21 000

Japan 20 000

USA 20 000

Source: Own specification from the official statistivs in the above
mentioned countries
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5. Aquaculture in Sweden

Although the Swedish production of rainbow treut is not exceptionally
large compared to other countries, the development has been very rapid.
The annual preduction was 250 metric tons 1978. Since that time the
annual production has been doubled every year and was 7 000 metric tens
1981, There are 130 fish farms today in Sweden. Manv of these are not
properly planned regarding the economic aspects. The size and speciali-
zations are very different for the famms. There are

* about 100 small farms yearly producing 1-10 metri: tons of rainbew trout
in 1-3 cages. The small farms meuns part-time ovcupat ion.

* about 30 medium sized farms yearly producing 10-50 metric tons of
raipbow trout in 4-T0 cages. These farms can be classified as familly
farms .

* a few large famms yearly producing more than 100 metric tons of rain-
bow trout in more than 10 cages or in a recirculating system, These
farms can be classified as industrial enterprises,

In many cases the small farm sre linked with fisheries. The feeding is
often based on caught coarse fish and the numning costs are consequent-
ly tow. Usually the small famers sell the product on the local market.
Fence the demand is limited and it is seldom room for two farmers on
the local market. The medium sized farms are often managed bv persons
who have earlier started in small scale. As the technica! skill, market
contacts and the selling possibilities have improved the farm has
grown. The production of the medium sized farm cannot be scld at the
local market but is usually seld to a wholesaler who in “urn sells the
product to retailers in densely populated areas.

The large farms are often concentrated upon plate-size rainbow trout
production where the advantages of large scale production are most ob-
vious depending upon the possibilities of automatization and mechani-
zation in slaughtering, gutting and refining. The large farm has emp-
loyees in the production and a specialized staff for econcmy , techni-
que and biology. The famm itself try to control all the stages of the
production chain. A few farms in Sweden can be classificd as large
farms. In other countries however multinatiomal companies have engaged
in aquaculture and started large scale plants often based on recircu-
lation and warm waste water from other forms of production as heat and
nuclear power stations, stecl industries and cementworks. The problem
is that the water from thesc activities often contains hammful substan-
¢es that must be removed, and an insufficient content of oxygen. I Swe-
den marketing problems will be added. The nuclear stations are 50
emotionally controversial that the producer had to calculate with nega-
tive consumer attitudes.

The discussions are today many concerning what kind of farm 1vpe will
be the most suited for Swedish conditions. Here one has to calculate
not only the microeconomic aspects but also macroeconomic aspects as
regional~, occupational- and trade policy. Some experts c¢laim that a
large-scale and controlled bresding will dominate in the future. How-
ever the largescale investments that hitherto have been tested in Swe-
den have had very little success.
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The Swedish production of rainbow trout was 2 000 metric tons 19871,
During the same year 800 metric tons of rainbow trout and 5 000 metric
tons of salmon were irported. Kainbow trout is not separately reported
in the Swedish trade statistics but is included under "other salmeonide
fish". This cathegory also include caught arctic char, lake trout,
brown trout and white fish. All import {rom Denmark and Japan in table
3 refer to plate size rainbow trout, whereas all import from Norway
refers to hig rainbow trout. Smaller quantities of rainbow trout are
imported from U.S.A.

Tabel 3. Swedish import of 'other salmonide {ish” T481. Metric tons

Country Fresk and Frozen Totai
refrigated o

Denmark 256 9d 350

Norway 46 185 231

Canada 12 342 354

USA 48 18

Japan 107 107

Other contries Z 66 54 _
Total 316 842 1138

Source: Swedish National Board of Statistics

The big rainbow trout that Sweden, Norway and Fimland produced in a
quantity of 10 000 metric tons 1981, is considered to be of the same
quality as caught salmon. At the same time the salmon on the Swedish
market is of very different quality. The caught Atlantic salmon is con-
sidered to be of better quality than the imported Paciiic salmon.

Even the Pacific salmon consits of different species und varies in
quality. The salmon that is uscd as a lure in the Swedish shops and
periodically is sold for 20 Swedish crowns/kilogram (1,5 $/pound) is
often chum salmon or pink salmon. Often it is caught after the spawning
and then the fish is quite emaciated. Finer species of Pacific salmon
as king salmon and red salmon seldom are imported because they are con-
sidered to be too expensive. The cultivated big rainbow trout and sal-
mon cost about 65 skr/kg (4,8 #/1bs). The cultived plate size rainbow
trout costs about 40 skr/kg (3 B/1bs).

The total imported frozen salmon to Sweden consist to J8% of Pacific
salmon from U.S.A., Canada and Japan (table 4}. The total Swedish import
of salmon has increased. It was 4 300 metric tons 1975 and 4 600
metric tons 197Y. Sweden is not exporting cultivated salmonide fish.
This is mainly due to the fact that the supply is too small and the
barriers of duty too high.



Table 4. Swedish import of salmon 1981. Metric tons

Country Fresh and Frozen Total
refrigated ——— -
Denmark 28 12 4n
Norway 552 90 642
Canada 15 2282 D297
USA 4 1 655 1 654
Japan 218 218
Other countries g 128 L
Total 608 4 385 4 993

Source: Swedish National Board of Statistics
Today cultivated fish in Sweden is sold through the following channels:

. producer co-operatives

. fish wholesalers

- chain stores for convenience goods

. ditect sales to retail trade and consumers
- the fish processing industry

Most of the 17 co-operatives owned by fishermen sell very small quanti-
ties of farmed fish. Instead thev concentrate upen caught fish that the
members supply. It is a question of mass catches of fish and the argu-
ment is often price rather than quality. Modern marketing methods are
almost non-existing. The prices offered to the fishfarmers are often
too low to be accepted.

The number of the fish wholesalers is about 60, to which should be
added a few wholesalers specializing in deliveries to institutional
caterers. A problem encountered in connection with planned fish cam-
paigns is that the fammers have not been able to puarantee large quan-
tities. Among the institutiomal caterers, the restaurants have been the
main buyers of salmon and rainbow trout.

Chain stores for convenience goods are today deminated of three large
blocks that together have a marketshare of 70%. This concentration has
favoured the large food producers as the blocks are striving for larpe
rational purchases and similarity in product mix and quality over the
whole country. Of course this is a disadvantage for the fish farmers
who has no own co-operative. The quantity that a singel fammer is able
te supply is quite uninteresting for the blocks who demand large and
guaranteed supplies.

Concerning direct sales to retail trade and consumers carlier has been
mentioned that small fish farmers usually sell the greater part of
their production via direct sales on the local market. The {farmer,
very often a former fisherman, is well acquainted with the sales chan-
rels. A higher price is often obtainable but the local market is very
limited.

The fish processing industry hus noticed that today consumers ask for
processed forms of fish like cod and plaice. Tests made with new types
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of fish have not been succesful. However the industry is still interes-
ted in novelties. Particularly if the prices of the above metioned
types of fish continue to rise drastically. The breeders must be able
to guarantee quantities of at least 100 metric tons, delivery dates and
quality.

Farmers who are producing a big rainbow trout are often smoking it
themselves. [n the future this will be more difficult as the public
health acts and foodmanaging acts will be strengthened.

4. Aguaculture jn Norway

Norway is the greatest natian of fisheries in Eurcpe. The catch was 2,6
million metric tons 1981 with a firsthardsvalue of 3,8 milliard Norwe-
gian crownes (0,6 milliard $). Only 30% of the catch is used for human
consumption. Even if the national consumtion is large, about 40 kg (88
1bs)/inhabitant and year, a total population of four million inhabi-
tants will only consume 5% of the total catch. Consequently a large
part mist be exported. The long distances to the markets have caused
that a large refining industry has developed.

The great knowledge and experience how to handle, market and refine the
fish has during last years even been utilized in aquaculture.

Aquaculture is a rather new industry in Norway. This industry was star-
ted at 1970 when some farmers began to cultivate rainbow trouts and
salmons of several years duration in the fiords. The fiords are free
from ice during the whole year duc to the gulfstream. Most of the Farms
are based on netcages, that are placed at narrow passages where the
tide causes good watercirculation at the same time as the cages are
protected against rolling.

The slaughted rainbow trout has an average weight on 2,5 kg (5,5 1bs).

The salmon has an average weight on 4 kg (8,8 Ibs). Basically it is
the salmon production that is expanding.

Table 5. Prodix:tion (slaughted guantit%') of cultivated rainbow trout
and sa in Morway 18771- . Metric tons

Year Rainbow trout Salmon

1971 450 100

1973 1 000 200

1876 2 000 1 400

1978 2 000 3 0op

1980 3 000 5 000

1981 4 500 8 500

1982

(prognosticated) 4 500 10 000 e

Source: Norske Fiskeoppdretteres Forening.

The firsthandsvalue for the Norwegian cultivation of salmonide fish was
350 million Norwegian crowns (56 million ). 1981.
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The salmon cultivation will expand even in the futurc as the activity
is concentrated upon export. 90% of the production is exported. The
production potential is calcultaed to be about 25 000 metric tons/year.
As a comparison can be menticned that the total global catch of Atlan-
tic salmon was 8 000 metric tans 1981. The total global catch of Paci-
fic salmon was 600 000 metric tons.

However rainbow trout production will not expand in the future because
the export posibilities are poor. Only 25 % of the production is expor-
ted and the home market is of course limited. The rapid erowth has not
only had positive effects. Especially the increase in production around
1973 caused a large excess supply of middle sized rainbow trout that
resulted in prices that could not cover capitalcosts. To avoid conti-
nued overproduction the goverment introduced a production licence,
where the permited maximm production volume was 8 001 cubic metres.
This volume made possible an annual production of about 60 metric tons
of salmon or 100 metric tons of rainbow trout within the existing tech-
nique.

An other aim with the licence was to influencve the development in order
to get the best regional effect of the activity. The goverrnment tried
to prevent that a few multinational companies took all the production.

Within the permitted volume the farms have however had possibilities to
expand as the technique in aquaculture has improved. Therc are about
200 producing farms today and many of them have an annual production of
more than 100 metric tons of salmon.

Today the Norwegian government is discussing to remove the licence.
The Morwegian fisheries are not profitable today and have large govern-
ment subsidies. The Norwegian aquaculture however is said to be the
second profitable industri in the country. Only the oil industry is
more profitable.
The reasons for this development are
- that the production has been successful from biological as well as
techmological aspects. Unlike the other Scandinavian countries the
water pollution problems assignable to afgpaculture are small and
the competition from other industries about the water resources is
insignificant.

- that the demand has been increasing. Salmon of high quality is of
limited supply in Europe.

- that the industry has developed a strong economic organization.
The third reason shall here be explained meore in detail.

Fiskeoppdretternes Salgslag A/L (FS) was founded 1978, It is the far-
mers businessorganization. Its activities can be summarirzed as follows.

. Settle agreements concerning prices, delivery and terms of payment
with the customers. These agreements are binding for all customers.

. Determine which firms shall have the right to buy from the farmers.
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. Make marketing activities.
. Responsibility for freezing and storing of the excess sSupply.

F5 does not buy or sell the member products. The organization is finan-
ced through a system where the praducer and buyer pay 1 1/4% of their
turnover to the organization.

As early mentioned it is difficult to develop a market outside Scandi-
navia for the big rainbow trout. In the European coumtries cutside
Scandinavia the consumers prefer nlate sized rajnbow trout. Some at-
tempts to sell a big smoked rainbow trout in those countries have how-
ever given certain expectations about a future market. The smoked rain-
bow trout then has a competition in the Pacific salmon imported from
America and Japan.

A great problem is the duties. The duty on big rainbow trout designed
for smoking is 7% in the EG-countries. In fact this duty is somewhat
doubtful as the production in the EG-countries of this fish is very in-
significant. The duty on plate sized rainbow trout where the EG-count-
ries have own production is 12%.

The cultivated salmon has better exporting possibilities than the rain-
bow trout, 90% is assignable to the EG-countries. The total consumtion
of salmon in the EG-countries is about 50 000 metric tons a year. Their
own catches are only 5 000 metric tons on annual basis. As the demand
for salmon is much bigger than their domestic supply, there has hither-
to not been a duty on fresh salmon. However 1/1 1981 a duty of 3,5%

was introduced on fresh salmon from Norway. The EG-coumtries have large
refiningindustries for fish themselves and consequently there is a high
duty, 14%, on smoked salmon. Therefore most of the Norwegian export
consists of fresh salmon. The dutics are one of the explanation for sal-
mon exportprices falling 30% during 1981. The farmers have demanded
severo conditions from the Norwegian govermment in the international
trade proceedings. Among other things they also required that the ag-
Teements of duties and quotas concerming aguaculture and fisheries
should be aquainted with potential agreements for the EG-countries to
take part in the Norwegian oil prespectings.

However the farmers have realized that it is dangerous to be too depen~
dent upon a single market. Consequently a small export of salmon to
U.5.A has developed. During 987 40 metric tons were exported but during
the first six months of 1982 400 tons were experted. During november-
-april when Pacific salmon is not caught on the American westcoast the
cultivated Atlantic salmon must be an attractiv product. The future mar-
ket potential will partly depend on the development in the airfreight
and packing sectors.

5. Aguaculture in Denmark

Denmark is the second largest nation of fisheries in Europe. The catch
was Z million metric tons 1980 and the firsthandvalue about 2,5 milliard
danish crownes (0,4 milliard $). This position has been reached thraugh
a very rapid growth during 1965- 1976. Denmark doubled its fisheries
during this period frem 840 000 metric tons to 1 900 000 metric tons.
As a comparison can be mentioned that the fisheries of Sweden decreased
from 380 000 metric tons to 210 DOJ metric tons during the same period.
The Danish aquaculture has not the same natural relationships to the
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fisheries as the aquaculture has in the other Scandinavian countrics.
Firstly the Danish fisheries are concentrated on deepseafishing. Aqua-
culture on the other hand is performed in ponds situnted close to small
rivers in the inland parts of the country. The natural conditions for
cultivating salmonide fish at the sez are bad in Denmark, mainly due to
the climate. During winter there is a risk for freezing water and du-
ring the summer the temeperature can be so high that there is risk for
disease and parasites.

Secondly the aquaculture in Denmark is no subsidiary occupation. There
are about 500 farms today with T 000 persons employed in the primary
production. Most of the farms are large. An annual production of 200
metric tons is quite usual. The fish farming is concentrated on plate
size fish. This size is most suited for an automatized production.

Most of the farms were etablished during 1950-1900. .ater it has been
very difficult to etablish due to deficient possibilities to find a
good location. Most places suited for cultivation are allready occupied
and furthermore there is competition for waterresources hetween aqua-
culture, agriculture and urban areas. Aquaculture has also been limited
by environmental restrictions during last years. Even if the market de-
mand exceeds the quantity of 19 000 metric tons that was produced 1981,
the remaining quantity could hardly he produced due to the deficient
water resources.

About 90% of the total preduction is exported, mainly to Western Ger-
many. The size (plate size} and colour (white) are quite adapted to the
German market. The demand for rainbow trout is great in Western Germany.
1980 24¢ 000 metric tons were consumed. Only 11 000 metric tons of this
consumtion were produced in Germany.

During the 1960°'s Italy and U.5.A. were alsc large importers of Danish
rainbow trout. However Italy has become self-supporting through domes-
tic rainbow trout cultivations. In U.S.A. imports of Danish rainbow
trout was prohibited 1970 due to a virus disease. The Danish aquacultu-
re has a strong business organization called @rredfonden. It's major
assigmment is to promote the economic conditions for the farmers and
stimulate the export as well as the homemarkets. The organization also
provides technical and economical advisory service and fipances cer-
tain research projects. The above activities are financed through a
system where every farmer pay 1/10 Danish crown for cverv kilogram pro-
duced fish.

6. Aquaculture in Fin)and

Finland is the smallest fishing nation in Scandinavia. The total catch
was 120 000 metric tons 1981. The aquaculture has developed independent-
ly of the fisheries. The activity was started around 1965 and is wmainly
concentrated on big rainbow trout. The large increase in production has
occured during the last years. 1975 2 000 metric tons were produced,
1978 3 000 tons and 1981 7 040 tons. Most of the famms arc large. The
farms are mainly located in the lakedistrict at the southeast parts of
the country. Here the farmers have built large chamnel swvstems and
hundreds of ponds close to lakes and water bodies in sheltered forest-
areas. However these cultivations cannot expand anymore hecause of en-
vironmental restrictions. New etablishments are mostily situated in the
archipelage and based on net cage technique.
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All preduction is sold on the home market, partly due to the insuffi-
cient supply of caught fish. Another explanation is the adequate marke-
tinorganization, named Lohikunta. It's task is tc give the members gua-
rantecd sellingprices. This 1s accomplished by negotiations with the
larse wholesalers. Lohikuntas activities are partly financed by a sys-
tem where the fodder producing companies pay 1,5% of their turnover to
the organization and partly by member fecs. Lohikunta alse act as an
intermediary in the purchases of fingerlings to the farmers.

7. Aquaculture in Tceland

To the Scandinavian countries alsc Iceland is regarded. Fisheries are
the most important industry in Iceland. Although the population is only
200 000, the country is the third fishing nation in Europe. 1,6 million
metric tons were caught 1980. lowever the fisheries of [celand are in
great difficulties just now, due to inflatien, increasing emergyprices
and limitations of the catching areas, Aquaculture for human consump-
tion is very insignificant. Net cage cultivation in the sea is very
difficult to manage while the differences in tide can be J meters (4,5
yards). Moreover the fiords are shallow and the climate very unpredic-
table. But Iceland has other possiblities in aquaculture. There is
probably no other salmon producing country which has such good require-
ments for successful smolt rearing and ecean ranching as Tveland has.

Its thermal springs and reliable supply of uncontaminated groimdwater
are certainly unique. Moreover the absence of commercial netting at

sea and along the coast (it is prchibited by law) guarantee the maximum
return of oceanranched salmon.

Allready existing farms are producing 800 000 smolts a year. Periodi-
cally exports to the Norwegian farmers have been large.

8. Conclusions and summarizZing aspects

In all the Scandinavian countries there is an ongoing dis-
cussion regarding the advantages and disadvantages of aqua-
culture.

The disadvantages can be summarized as follows:

Disadvantages in the environment

Fish cultivation causes pollution in the water by waste from
the fodder and excrements. The pellutions can generate growth
at algae and other organisms. The break down of these orga-
nisms requires large quantities of oxygen. The result can be
excess fertilizing and scarcity of oxygen in the total water
hody.

Risk for disease

Cultivated fish live in more densely populations compared to
wild fish. Therefore the risk for disease is significantly
higher.

In all scandinavian countries the veterinary resources devo-

ted to aquaculture are too small in relation to the growth
of aquaculture. In addition the insurance system is not
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presently working to all farmers satisfaction.

There is alsc a certain risk that disease can spread from
farms to wild populations.

Competition about water resources

In certain situations aquaculture can be a physical obstacle
for fishing and other forms of traffic on the water badies.
There is also risk for conflicts with the cutdoor recreation
because the shores can be blocked.

Economic disadvantages

Many of the farms that have been recently etablished have

net bgen properly planned with respect to the marketing
aspects. In Sweden for instance the beginner starts to pro-
duce plate size rainbow trout that is the easiest to culti-
vate. But with many beginners starting at the same time the
market will soen face an excess supplv. An other factor is
that many farmers are more interested in the biological
aspects rather than the profitability aspects of aquaculture,
and therefore neglect the latter.

Nobody will have advantage of a low returnm enterprice.
The advantages can be summarized as follows:

* Advantages in the regional policy

In all Scandinavian countries a regional policy is pursued
with the aim to cause vigorous communities in the sparsely
populated areas. Key-words in this policy are small scale
production, combined activities and refining of natural
resources. Aguaculture can be performed in most Scandinavian
waterbodies even if the biological conditions vary. Splendid
conditions are found at the costal areas where the possibi-
lities for the population to earn a living bv fisheries and
agriculture have deteriorated. Aquaculture can be managed

as small scale production with a great contribution of own
respurces as knowledge, laborforce, boats, hridges, storage
buildings and so on,

The capital investments are not especially high in the small
and middle scale production. The working season generally
does not coincide with the intensive periods in fishing and
agriculture. Aquaculture is very suited to l:nk with other
activities., In some cases there are possibilities to etab-
lish small local refinmert factories that can even handle
the local supply of wild fish. Especially in Finland such
arrangements have been made,

Aquaculture can consequently improve the economic, occupa-
tional and infrastructural situation in problem areas.
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* Social advantage

Aquaculture can in some areas replace or complete stagnating
fisheries. Aquaculture has then the social advantage of
providing employment close to the livingplace and that the
familly's total laborforce can be used.

* Advantages in the national economies

Norway and Denmark have large incomes from the cxport of
aquaculture products. Especially for Denmark this income is
important as the balance of trade is very negative.

Even Sweden and Finland have problems with the trade balan-
ces. These countries have a large import of highly processed
fish products. 80% of the consumed frozen codfillets and

95% of the consumed salmon in Sweden was imported 1980. The
difference between imports and exports of fish and fish-
products was 1128 million swedish crowns (190 million$) in
Sweden 1980.

An increase in the consumption of domestic produced aqua-
cultural products could replace part of the imported fish
products and improve the trade balance.

At last must be mentioned that aquaculture requires less
energy than other forms of food production. This is wvery
important as long &s the energy prices remain at a high
level and import of oil is substantial.

* Industrial advantages

The fish processing industry has a great interest in secu-
ring the domestic supply of high quality fish. Therc is a
risk that the Scandinavian countries in the future will have
increased difficulties to get this fish on the traditional
fishingareas because of restrictions and limitations. Aqua-
culture can in some degree kecp the industrv with the requi-
red products.

* Advantages in the national defence

In an military blockade situation, where deepseafishing is
not possible and the providing to the agriculture of import-
ed fodder, fertilizers and fuel will be difficult, aquacul-
ture, lake- and coastfishing will be of great importance for
the domestic foodproduction Aquaculture has good conditions
to be combined with lake- and coastfishing.
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International Market Prices, Exchange Rates
and Quay Side Prices
for Fish Landed in Scotland

W.E.F. Qakeshott
Department of Agriculture

and Fisheries for Scotland
Edinburgh, Scotland

1.1.  This paper is concerned with the international market for
Atlantic cod. This is of particular interest to the UK because of the
popularity of this species on our markets, and our dependence on
imports to meet a large part of total demands.

1.2.  The Scottish interest lies in the Scottish fishing industry's
reliance on markets south of the border; it has been estimated that
over 80% of demersal species landed in Scotland are 'exported' - before
or after processing - to England and Wales.

1.3. There is good evidence that supply and demand for cod on the
international market has a powerful influence on the levels of guay-
side prices obtainable at our fishing ports. An assessment of the
workings of this market is therefore essential for any proper
understanding of price determination at our quay-side auctions.

1.4.  The paper begins (paras 2.1 - 2.5) with & brief review of the
supply side of the UK market for cod since the general extension of
fishery 1imits in 1977. This is followed by an overview of
international supply and demand (paras 3.1 - 3.5). Paras 4.1 - 4.12
discuss the behavior of this market in recent years from a UK and
Scottish perspective. The approach throughout is essentially informal;
a fuller and more detailed analysis requires statistical data which is
not readily available.

UK Market for Atlantic Cod 1976-8l:  Sources of Supply

2.1.  The extension of fishery Timits early in 1977 had a major impact
on the UK markets for Atlantic cod, because of the consequences for the
activities of our deep-sea fleets which became excluded from many of
their traditional fisheries. As a resuTt UK Tandings of cod, which
were already well below post-war peak levels because of the
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difficulties over the Icelandic fishery, were reduced by over 30% in a
single year (1977), and continued to decline until 1980, by which time
they had fallen to Tess than 50% of the 1976 levels.

2.2. This progressive shortfall in UK landings is shown in Table 1,
which also indjcates the extent to which extra imports have become
available to fi11 the gap in tota) supply. Thus for example in 1980,
when landings by the UK fleet had declined by over 109,000 tons
relative to 1976, a major part of this shortfall was being supplied in
the form of additional imports.

Table 1. Structure of UK Atlantic cod supply: 1976-1981
(thousand tons, landed weight equivalent)

Landings by Total

UK Vessels Imports Supply
1876 21e 106 318
1977 148 106 254
1978 126 158 284
1979 110 197 307
1980 104 195 300
1981 116 185 30l

2.3, These shifts in the structure of supply have invalved important
changes in the product balance. In particular, the market share of
frozen processed products - fillets and blocks - has been increasing,
while the share of fish frozen at sea - the main product of the UK
freezer fleet - has fallen to a fraction of traditional levels. These
changes in the product balances are indicated in Table 2.

Table 2. UK supplies of Atlantic cod 1976-1981: main product
specifications (thousand tons (LWE))

Fresh/* Frozenf Frozen Frozen Total

Chilled Whole etc Blocks Fillets Supply
1976 163 69 31 55 318
1977 113 62 32 47 254
19738 149 30 41 64 284
1979 150 24 58 74 307
1980 150 21 62 67 300
1981 155 15 65 66 301

*Includes small gquantities of imported fillets.
#Includes some frozen at sea fillets.

2.4. There have alsc been changes in the product balance of UK
imports, although these continue to be dominated - as in the period
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before the events of 1977 - by frozen fillets and blocks. This is
shown in Table 3.

Table 3. UK imports of Atlantic cod 1976-198i: main product
specifications (thousand tons {LWE)'

Fresh/ Frozen Frozen Frozen Total

Chilled Whole etc Blocks Filiets Supply
1976 9 10 3l b6 106
1977 17 10 32 47 106
1978 44 10 41 63 158
1979 55 9 58 a 196
1980 57 G 62 67 155
1981 44 1 65 66 185

2.5,  In summary, the outstanding features of the UK market for
Atlantic cod over the peried since January 1977 have been as follows.
First there has been a very marked reduction in the share of the market
held by supplies landed by the UK fishing fleets. Secondly, there has
been & major increase in the share held by imports. Third, these
changes have been associated with shifts in the praduct balance,
imported frozen fillets and blocks having largely displaced frozen fish
Tanded by the UK freezer fleet.

International Supply and Demand

3.1.  Atlantic cod is an international fishery distributed from the

NE Arctic via the North Sea, [celand and Greenland to the Atlantic
coasts of North America. The main fisheries, with broad indications of
their relative scale, are shown in Table 4.

Table 4. Main fisheries for Atlantic cod with indicative levels of
offtake 1976-1980 (thousand tans)

1976 1877 1978 1979 1980
NE Arctic 910 950 730 490 420
Iceland/Faroes 380 380 360 400 460
North Sea 250 230 310 260 290
Baltic Sea 220 180 170 240 360
N American 220 270 340 330 420

Atlantic*

*Canadian and US fleets.
Sources: Various

3.2. These fisherles, which collectively account for most of total

global supply, have generally yielded around 2m tons of Atlantic cod a
year over this period. It is interesting to note the major reductions
in offtake from the NE Arctic fishery, which reflect the consequences
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of the unsustainable high levels of offtake in the 1970s, and how
offtakes from other fisheries have tended to expand to offset the
shortfall.

3.3, The main participants in these fisheries are the European fleets,
especially the UK and Denmark; Noyrway and Iceland; Canada; and the
Eastern Bloc (especially the USSR and Poland). Reliable figures for
the annual levels of catches by these various fleets are aifficult to
establish, but broadly indicative estimates are shown in Table 5.

Table 5. Possible indicative levels of catches of Atlantic cod by
selected fishing fleets: 1976-1980 (thousand tons)

1976 1977 1978 1979 1980
(UK) {254) {176) {160} {124) {123)
Denmark 164 154 133 186 164
Norway 400 440 400 330 280
Iceland 280 330 320 36l 430
{anada 190 240 300 370 390
Poland 100 60 70 an 120
USSR 470 430 320 zZ10 250

Source: FAQ

3.4, Fully comprehensive figures on the proportion of these supplies
entering into international trade are not yet available. [t is however
clear that the volume of international trade has generally been
increasing over the period as the main human consumption markets in
Europe have sought to replace the shortfalls in Tandings by their
distant-water fleets by extra imports. The main exporting countries
are Ganada, Iceland, Norway, Demmark and Greenland, and the main
importing countries are the United States and the United Kingdom, but
imports on a smaller scale are also made intp other European markets,
notably France.

3.5. The bulk of international trade is in the form of frozenm fillets
and blocks, the main movements being from Canada into the United States;
and from Iceland, Norway and Denmark into the United States and the
United Kingdom. There is also a more limited international trade in
fresh cod, but this is of course 1{mited to exporters/importers located
close to the relevant fisheries.

The Operation of International Markeis

4,1, MWe are interested in studying this international markei because
of its relevance to price determination om our guay-side markets for
fresh supplies of cod Tanded by our fishermen. In short, there seems
little doubt that so long as extra supplies are readily available on
the international market at competitive prices, quay-side buyers having
reasonable inventories, etc. will generally regard the price of
marginal imports as setting 1imjts to the prices they are willing to
bid for local landings. Provided therefore that international supply
is sufficiently elastic, the price level of extra imports will have a
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powerful influence on local quay-side prices. We are therefore
interested in an assessment of the extent to which intarnational
supply - and especially the availability of potential extra imports
into the UK are responsive to price signals.

4.2, Presumably this is something which could in principle be
examined on an econometric basis, although the model might be difficult
to set up because of the inter-relations between the various markets
and products, and because of the influence of biolugical and stock-
management considerations ¢n the supply sidge of the market.

4.3. At some time in the future it may be feasible to put together a
praper analysis taking account of these various realities. In the
meantime however some quidance may be offered via a much more informal
inspection of the behavior o® the market in recent years - a period
characterized as we have seen by major changes in the structure of
supply and demands, presumably offering ample scope for adjustments,
etc. in the interest of profit-maximization by all participants in the
market.

4.4, For example, although not wholly unexpected, the immediate
effect of the 1977 extension of fishery Timits on the UK markets was
to create a shortage of supp™y of fresh and frozen-at-sea cod; but
also probably a fairly general and very natural uncertainty on the part
of all participants in the market as to what the new regime was Tikely
to imply. The immediate reaction by many buyers therefore seems to
have been to attempt to protect their short-run positions by bidding
for such supplies as were still coming into the markets, As a result,
prices quickly moved up to unprecedented levels; in Scotland for
example the averaqge price of fresh cod at the quay-side auctions in
the period January-March touched £500/ton, compared to £300/ton the
previous year.

4.5. These high prices certainly attracted some additional imports
of fresh cod - notably from EEC sources - almost immediately (see
Table 3) which may have been consigned to the UK market on a more or
less apportunistic basis. In the case of frazen fillets and blocks,
however, the export and import of which requires negotiation between
buyers and sellers, there was no immediate response, and prices of
both imports and UK Tandings remained at a high level throughout the
year. This incidentally was greatly to the advantage of the Scottish
inshore fleet, whose activities had not been directlv affected by the
extension of fishary limits.

4.6, Prices on the other side of the Atlantic which had been moving
upwards strongly the previous year {1376) (see Annex Table 2) also
increased sharply, with the exception of ex-vessel prices which may
have been influenced by special factors. Wholesale prices of frozen
cod blocks, for example, moved up to an average for the year of 97¢/1b
compared with 75¢/1b in 1976. Presumably this will have reflected a
corrvesponding upward shift in the price level of imported supplies,
although details of the relevant prices are not generally available.
Certainly however there was a sharp increase in the price of imports
from Canada {see Annex}, the main single source of supply of frozen
fillets and blocks into the United States market. This may have been
partly a reflection of avents on the UX markasts, althaugh at this
stage trading 1inks between Canada and the UK in respect of frozen



fillets and blocks had not been fully developed. There was also a more
limited increase in the price of imported Icelandic fillets towards the
end of the year, perhaps reflecting the rising opportunity costs to
Iceland of continuing to direct marginal supplies to the United States
in preference to the UK.

4.7. The following year (1978) there were further but less dramatic
reductions in landings by the UK's distant water fleets. By this time
however the market had had time to assess the implications of the new
regime, and UK imports of fresh and frozen supplies began tu expand in
response to the UK's high prices. In particular, there were large
scale additfonal imports of fresh cod from community sources (notably
Denmark and the Netherlands), and of frozen fillets and blocks from
Norway and Iceland. These added an extra 50,000 tons (LWE) to total
UK supply, considerably easing the supply situation and acting as an
effective constraint on further upward movements in prices.

4.8. These relatively large scale extra imports into the UK do not
appear to have been generally at the final expense of the US market.

In fact while there were margiral reductions in the volume of imported
blocks from Denmark and Iceland, these were offset by increased imports
from Canada, where the fisheries were expanding. There was also a net
increase in imports of frozen fillets, again Targely from Canadian
sources. As a result, prices were generally little changed on the
previous year, apart from ex-vessel prices for fresh cod which began

to move upwards from the relatively depressed levels of 1977 {see
Annex Table 2}.

4.9. The following years - 1979 and 1980 - are dominated from a UX
perspective by the increasing value of sterling, which had begun to
improve against most other curvencies in the summer of 1978 and
continued on an upward trend tkroughout 1979 and 1980. The extent of
this appreciation for selected currencies is shown in Table 6.

Table 6. Prices of sterling in terms of selected currencies: 1978-1980

us Dutch German Norwegian Danish

Doltar Guilder Mark Crown Crown

Dec 78 1.98 4.04 3.73 10.11 10.40
Dac 79 2.20 4.22 3.81 10.89 i1.81

Dec 80 2.35 5.02 4.02 12.12 14.18

4.10, This strong upward trend in the value of sterling naturally
increased the attractions of the UK market to exporters, and extra
imports - again mainly from the UK's traditional suppliers but
including consignments from relatively new sources, including Canada,
became available at increasingly competitive prices. These restored
the UK's total supply to levels approaching those last seen in 1976,
and effectively constrained any further upward movement in {real)
quay-side prices which were brozdly unchanged until 1980, when they
began te weaken rather dramatically {see Annex).

4.11. It is difficult to obtain any very clear picture of the workings

of the international market at this time. It appears however that
Norway, Denmark and Iceland may have been switching supplies from the
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United States to the United Kirgdom in response to the increased
attractions of sterling, and probably also to the increased competitive
pressures from Canada in the US market, which was beginning to weaken
as a result of the general recession. In any case, price movements on
the United States markets were generally limited at this time in spite
of the reduced level of imports of both frozen fillets and blocks (see
Annex}. There was however @ marked increase in the doliar price of
Icelandic fillets, which would of course be consistent with the
passible switching of supplies from the US to the UK market which seems
to be suggested by the figqures for US imports. There was alsc a marked
increase in the dollar price level of US imports fram Canada, - but not
until the middle of 1980.

4.12. In the event, sterling reached a peak in October 1980 - February
1981 and there were growing fears that additional imports of fish of
a1l kinds onto the UK market might begin to seriously threaten the
welfare of the UK fishing industry; and indeed imports in this period

reached record ]eve15.1 As it happened however sterling soon began to
depreciate against the dollar and most other currencies fairly sharply.
This discouraged the further expansion of imports which might otherwise
have taken place and over the year as a whole their volume was little
changed on the levels established the previous year. Sipce then the
value of sterling has continued to fall and there has been some
reduction fn the Tevel of UK imports., For the time being however
sufficient data has not yet become available to make any assessment of
this phase of the market.

Conments

5.1. This overview of the operations of the international market for
Atlantic cod is plainly very incomplete and otherwise deficient. [t
has however I hope indicated what may be the most interesting features
of the markets' evolution since the general extension cf fishery limits
in 1977. These are the increase in the propartion of total supply
moving into international trade, and the associated changes in the
scale and direction of international trade flows in coa products.

5.2. The general impression I have from the story is that there is a
considerable degree of flexibility on both sides of the market, which
may always tend to be moving the system towards an egquilibrium based
on normal profit-maximizing considerations. This means for example
that if someone in say Boston is trying to forecast the price he may
have to pay for next years' imports of frozen cod fillets, he will have
to take account of demand trends on the other side of the Atlantic and
also of course of any likely movement in exchange rates, especially as
between dollars and pounds. Similarly, if we in Scetland wish to take
a view on the prospects for the price level at our quay-side auctions,
we shall have to consider the cutlock for supply and demand in the
United States, and for our exchange rates, especially as between pounds
and dollars.

1 The disturbances to the UK market apparently caused by these extra
imports was probably a major factor behind the protest 'tie-up' by
targe sectors of the UK fishing fleets which occurred at this time.
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Annex

Table 1. Average first-sale prices of UK supplies of Atlantic cod: 1976-1981

(1) £/ton money of the day
(2} g£/ton 1976 money (in parentheses)

Quay-side Auctions Imports*
Scotland England & Wales UK
(1) (2) (1) {2) (1) (2)
1976 359 359 385 385 343 343
1977 540 {466) 516 (445) 494 (426)
1978 561 (447) 521 {415) 503 {401)
1979 616 {426) 562 {395) 508 {357)
1980 599 {357) 534 {318) 480 (286)
1381 556 {296) 505 {269) 438 (260)

*Prices of fillets and blocks converted to landed-weight equivalent.

Table 2. Average prices of United States supplies of Atlantic cod 1975-1981:
selected products and markets

US cents/1b: {money of the day)

(n (2) (3)* (4)**
Imported Frozen Fillets Imported Frozen Fillets
Frozen Blocks {(Wholesale) (Wholesale)
Ex-vessel  (Wholesale) Canadian Icelandic
1975 25.6 57.7 62.5 N/A
1976 29.7 74.9 1.7 N/A
1977 22.9 97.1 91.1 127
1978 25.1 100.0 90.5 130
1979 30.2 103.9 88.5 165
1980 28.4 105,86 §9.4 160
1981 N/A N/A 108.2 172

Notes: (1) Ex-vessel Erices relate to production and value of fisheries at
major New England ports. Source: Food Fish Market Review.

{2) Wholesale prices for frozen blocks relate to prices 1o processors as
quoted by producers, importers and brokers at Boston, Gloucester and
New Bedford. Source: Food Fish Market Review.

(3)* 5 1b packs. Source as above.
(4)** 5 1b boneless. Source as above.
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Table 3. United States imports of frozen Atlantic cod fillets and
blocks 1976-1981 (million 1bs product weight)

Fillets Blocks
1976 118 180
1977 122 205
1978 135 205
1979 145 193
1980 131 160
1981 142 158

Source: Groundfish Market Bulletins

Table 4. United States imports of frozen Atlantic cod fillets and
blacks = main source of supply 1976-1981 (million 1bs product

weight)
Canada Iceland Norway Denmark Total
{(AT1 Sources)

1976 N/A N/A N/A N/A
1977 87 98 52 56 3z7
1978 105 106 48 18 340
1979 140 116 19 28 338
1980 136 103 12 11 291
1981 N/A N/& N/A N/A 300

Source: Groundfish Market Bulletins
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The Importance of German Seafish
Markets in International Trade

Rolf Lasch

Institut fur landwirtschaftliche
Marktforschung

Braunschweig, Federal Republic of Germany

1 The Markets for Seafish and Seafish Products in 1981

With domestic consumption of approximately 320 000 metric
tons {t) in product weight or about 700 Q0C t in live weight
and a population of 60 millionin habitants the Federal Repu-
blic of Germany is oRe of the largest markets for seafish
and seafish products in Western Burope. In 1681, the total
value of sales amounted to US~% 880 million.

1.1 Sectors of German Seafish Market

Although the secafish market is very diversified and incliudes
numerous and varied commedities it is possible to divide
this market into the following main produet groups (fig-
ure 1):

~ Fresh seafish

- Frozen seafish

- Shellfish (ecrustaceans and molluscs)
- Shellfish products

- Fish products

- Freah and frozen herring.

It is particularly noteworthy that the herring sector is
not comparable with the other product groups, because sup-
plies on this market are almost totally absorted by the
domestie industry for manufacturing fish products. For

this reason, herring for direct consumption is available
cnly in very small quantities on the Cerman market.

IY Including shellfish and shellfish preducts. Without fish
meal and fish oil,
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Consumption
1981

Fresh Fish Frozen Fish Shellfish
50 000 tons 50 000 tans 5 500 tons

US-Dollar 100 million US-Dollar 106 million US-Dollar 22 million

Fuih Products Shellfwh Products

220 000 tons L1 500 tans

US:Dollar 600 million US-Dollar 51 million

Figure |

In order to compare the different sectors of the seafish
market quantities of shellfish, shellfish products and fish
products are presented in product weight while those of
freshand frozen fish are expressed in fillet weightl), be-
cause 80 to 90 percent of {resh and frozen fish are bought
by German consumers in the form of fillet.

The gquantities and values of national fish censumption on
the above mentioned market sectors in 1981 are ulso shown
in figure 1.

1.2 Development of Seafish Markets since 1971

During the last ter years a comparison of domestic consump-
tion of seafish and seafish products shows only negligible
changes in sales quantities. But between the different
products invelved in consumption there occured considerable
fluctuations within this pericd of time (figure 2).

The totgl consumption of fresh and frozen fish in 1381 re-
mained about 100 00C t in fillet weight, corresponding

220 000 t in live weight. But the significant preference
for fresh fish existing in 1971 decreased in favour of
frozen fish. At present, this market i1s divided in nearly
two equal shares, about 50 000 t fresh fish and S0 000 t
frozen fish.

In terms of quantity, there was no fundamental change in
consumption of processed fish products since 1971, but
shares of different commodities varied notably. Especially
herring products decreased, while sales of canned tuna and
sardines expanded.

1) Conversion factor: 0.45.
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Coonsumpkion
17 and 1941
Value | Mill DY ) S b i 1

Shellfuh products
Shettfisi
! Shelifich producs
H Shel'tish produci —— et
= ——— Siellfish
i She Mish
Fish producis
Fish produces
Fai pandurs
Sheliflah products
Shelinuh
Fish produsts
- i
! Frogen {ish
| e mmmm s m— — Erasen lish
Frnaen Dl
Frazea fish B T
Fresh lish
Eredh Fsh Fresh tish
Fresh lsh
- N
1971 1941 1971 195]

Figure 2

The decrease in consumption of shellfish was more than com—
pensated by & higher demand for finished shellfish products.
In 1982 the sales of shellfish totalling 8 500 t were 1 500
t below the amount sold in 1971. Sales of processed shell~
fish products, however, increased by 7 000 t as compared
with 1971 (4 500 t),
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This change in favour of finished products was arcompanied
by a significant increase in sales value. The value in this
market sector increased from US-% 35 million ir 971 to
US-$ 75 million in 1981.

Due to the decline in domestic landings and diversified con-
sumer reguirements the German markets are increasingly de-
pendent on world-wide imports. Because of the declining
landings of fresh and fromen fish and because of the very
emall assortment of shellfish landings (almost only shrimps
and mussels) the lack o7 supply has to he comcensated by
import deliveries.

Sinece 1971 imports of fish products show cnly a2 small in-
¢rease but those of herring rawware for manufacturing fish
products had a considerable upward trend.

2 The Importance of Foreign Trade for the Different Market
Sectors

2.1 Fresh Seafish

In 1981 33 000 t of fresh fish from domestic _ancings and
about 34 000 t (in rfillet weipht) from imports were avail=-
able at the German market (figure 3). The exportsz of fresh
fish amounted to 8 700 t (fillet weight) in 1981 (figure 4),
mainly involved small cod and cod fillets from German land-
ings, which were especialily destinated for the French mar-
ket.

The most important species within imports are polleck, cod
and ocean perch. There is a great demand for rillets as well
as for whole round fish at the German market. In partic-
ular large size pollock is required by the processing in-
dustry for manufacturing so-called "Hlpréserven", i.e. salmon
substitutes (Seelachs in 81},

In 1981 more than 70 percent of total imports of fresh fish
were covered by EEC-countries of which Denmark (cod), France
{pollock) and the Hetherlands (plaice, fole} were the lead-
ing suppliers.

Amongst the imports from third countries, i.e. countries
outside the EEC, deliveries from Iceland {ocean perch)

~ wWith direct landings in German ports - and from Norway
(poellock, haddock) are noteworthy,

Concerning import values, in total US-% 8C millier, the EEC-
countries accounted for 76 percent of total fresh fish im-
ports. Denmark led in value, accounting for 40 percent of
total. France was second with 21 percent, and the Nether-
lands ranging third with 11 percent. Beside these EEC-
countries, Iceland (12 percent) and Norway (8 percent) were
important suppliers too.

In suymmary, it can be realized that this market will be
supplied beth by domestic landings and by imports from the
neighbouring EEC-countries., Sporadic Icelandic landings in
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German ports and deliveries from Norway complete the assort-—
ment on the German fresh fish market.

2.2 Frozen Seafish

In 1981 the German landings of frezen fish amcurting to

50 000 t (fillet weight} and the imports, totalling 67 000 t
{fillet weight) (figure 3) were only partially destined for
domestic consumption. & large part of the landed and im-
ported frozen fish is used for processing on shore into
convenience products like fish sticks and portions. These
commodities then represent a substantial share cof Lotal
exports of 54 000 t (fillet weight) (figure 4),

The German production of frozen fish - almest exclusively
seafrozen - includes mackerels {12 900 t fillet welght),
ocean perch (10 700 t), cod ( 4 000 t), ling (3 000 t) and
blocks of minced fish (Y4 000 t). The greatest share is
landed as fillets, Only limited quantities of mackerels and
ocean perch are supplied as whole fish,

While among imports of frozen fillets pollock (20 40D t),
cod (B 400 t), hake, i.e. South West Atlantic nake from
Argentine (7 900 t), mackerels (2 500 t) and ocean perch

(1 000 t) were the most important species, the foreign de-
liveries of whole frozen fish consist of a great variety

of fishery items. Mackerels led in guantity with 44 percent,
followed by sharks (14 percent), halibut (11 percent} and
sprats (4 percent).

Most of these imported whole fish are used for manufacturing
Iigh products like canned and smoked commodities, whereas
the imported frozen fillets usually are destinated for do-
mestic consumption or - with or without processing - for
exportaticn.

Contrary to the fresh fish sector, only 45 percent of the
imports of frozen fish came from EEC-countries, while third
countries participated with 55 percent.

In 1981 Danish supplies amounting to about 11 (00 ¢ played
a predominant part in the German market of frogen fish
followed by the Netherlands and UK at the second and third
place,

Among the non-EEC-countries the Faroe Islands anually sup-
plies about 11 200 t frozen fish in fillet weight (mainly
pollock). Also Norway (7 000 t, frozen mackerels, pollock
and fish sticks and portions), Argentine (4 800 t hake),
Toeland (2 700 t mainly frozen halibut), Canada (1 600 t),
Peru (in particular pilchards), Jepan (1 000 t) and the
USA (600 t), both latter countries chiefly sharks, are im-
portant trading partners.

The total value of frozen fish imports amounted to US-$
123 million in 1981, the shares held by EEC-ccuntries and
by third eountries were US=$ 59 million or W6 percent and
US-$ 66 millien or 54 percent, respectively,
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The Danish share of total import value amounted to US-% 27
million. Therefore, Dernmark is also in terms of wvalue the
most important suppller of frozen fish, followed by the
other EEC-natiens, the Netherlands (U3-$ 17 million), PFrance
(US-$ Y4 miilion) and the United Kingdom (U3-$% 3.9 million).

Further important suppliers among the non-EEC-members are:
the FParce Islands (US-$ 17 million), Norway (US-$ 13 mil-
lion), Argentine (Us-$ 5.7 millien), Tapan, Iceland, Canada,
the USA, Poland and Peru.

In contrast to the fresh fish market, the exports of frozen
fish are of substantial importance for the German fish
trade. In 1981, the exports of frozen fish totally reached
about 56 000 t (fillet weight).

Cod (15 400 t), ocean perch (6 400 t}, hake (4 820 ¢),
mackerels (2 700 t) and pollock {1 500 t} dominated in ex-
ports of frozen fillets together with 9 800 t of fish sticks
and portions.

The major species of whole fish, in order of Importance,
were: mackerels {8 50C t fillet weight), sharks (1 300 t)
and ocean perch (900 t}.

With 39 100 t, taking a share of 70 percent of the total
exports, the EEC-countries represent the most leading
customers for frozen fish from the Federal Republic of
Jermany. Among these countries, France accounted for sbout
one~third of the totazl exports of frozen fish, especially
fillets of cod, ocean perch, hake and fish sticks and por-
tions.

The other important EEC-countries involved are: Belgium,
the Netherlands and the United Kingdom, whichk particularly
imported cod fillets and fish sticks and portions. Besides
this, Italy buys large quantities of frozen sharks of Japa-
nese origin from Germany.

Among the third countries, Czechoslovakia (CESR) covered
a great share of export of frozen mackerels from German
landings while Austria is traditional importer of frozen
cod fillets and fish sticks and portions.

Measured in value the EEC-countries alsc played a predomi-
nant role in exports of frozen fish, the total value reach-
ing US-$ 113 million in 1981, These countries accounted for
77 percent (US-$ 88 million) of overall frozen fish exports
as compared with 23 percent (US-$ million) delivered to
third countries.

France with US=$ 33 million, Italy with US-$ 23 million,
Belgium with US-$ 14 million, both the United Kingdom and
the Netherlands with US-$ 8.4 million are the impertant
customers within the EEC.
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Concerning exports of frozen fish to third countries,
Czechoslovakia (US-$ 10 million) and Austria (US-$% 8 mil-
lion) are leading in terms of value.

Although sales of frozer fish on the domestic market meas-
ured in volume as well as in value - are almost egual to those
of fresh fish, there are substantial differences in exter-
nal trade of both items. While imports of frozen fish are
twice as large as those of fresh Fish, the export sales

of frozen fish are even almost seven times larger than
those of fresh fish.

Furthermore,in 1981 more than half of the imports of frozen
fish was delivered by third countries, while the main im-~
porting countries for fresh fish all belong to the EEC.

2.3 Shellfish (Crustaceans and Molluscs)

At present about 8 500 t (product weight) crustaceans and
molluses valued at US-$ 22 million are consumed in the
Federal Republic of Germsny.

In 1981 landings of shrimpsi) and harvesting of common

mussels reached 13 000 t each. These items amcunting to
4 000 ¢t of shrimps and € 000 t of mussels played alsc a
dominant role in export trade (16 800 t) (figure 4).

The Netherlands with % 700 t of shrimps and 2 300 t of
mussels and France with 2 600 t of mussels are the most
important customers. In terms of value the export of frozen
squid to Italy amounting to2 100 t is netable. Furthermore,
high valued exports of prawns2) (US-$ 7.2 million) to the
Ketherlands (US-$ 4.2 million), to Italy (US-% 1.2 million)
and to France (US-$ 1 million) represented a large volume
in value within the last years.

Three product items accounted for almest 95 percent of the

total export value of shellfish. 80 percent were taken

by shrimps and prawns valued at US-$ 14 million, 11 percent
by squid (including octopus and cuttlefish) valued at US-3

2 million and only U4 percent by mussels valued at US-$ 0.7

millicon.

In total, 98 percent of volume and 95 percent of value were
exported to countries belonging to the EEC.

The main species in German imports of shellfish were squid
with 5 100 t {31 percent), shrimps and prawns as well as
mussels both categories with 4 800 t (29 percent) of the
1981 total (17 000 t}.

in terms of value, shrimps and prawns amounting to US-$% 22
million (49 percent) were the most important commodities

1) Brown shrimps {(lat.: crangon crangon). - 2) Lat.:
pandalidae.
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in import trade of shellfish. Other high valued items were:
squid (US-% 7.7 million} and lobster witr U3-% 5.3 million.

In terms of volume, the imports of shel’ fish orizinated in
1981 to 55 percent from EEC-members and to 45 percent from
third countries.

In order of importance, Denmark led in total import valume
with a share of 23 percent followed by the MNetherlands

(16 percent), Poland (17 percent) and Thailand (h percent).
In 1981, the suppliez from the People's Republic of China
showed with 1% percent -he highest results in valie.

Conecerning the external trade of shellfich, t-e r'sllowing
summary can be made: shrimps, prawns, mussels and squid
were the most important species in foreign trade. While in
import trade many suppliers of numercus countvies all over
the world are participating, the greatest share of Qerman
exports of shellfish was delivered to the Netherlands,
Italy and France.

2.4 Shellrish Products

With 2 domestic consumption of 11 500 t (product weight),
valued about US-$ 53 million in 1981, the German market for
shellfish products gained increasing importance ir recent
years. It includes a wide range of different products mainty
manufactured from crabs, shrimps and mussels. Almest one-
third (3 900 t) of consumption was produced in Germany .

In external trade, particularly the imports anounting to
9 600 t and valued at US-% 15 million reached & large vo-
lume., The exports of shellfish products, however, yielded
only 2 000 t valued at LS-$ 13 millien in 108. (figures
3and 4).

Denmark wzs the principal supplier of shellfish products.
This country accounted for nearly half of the total imports.
Spain, Malaysia and Taziwan were further suppliers to the
German market.

2.5 Seafish Products

The market for seafish products - with a domestic consump-
tion of about 220 Q00 t (product weight) valued at almost
US-$ €00 million - is the largest sector of Germar seafish
markets. It involves canned fish and marinades - manufac-
tured from herring or herring substitutes as pilehards and
mackerels -, canned sardines and tuna, Ulpriserven j.e,
galted fish products packed in o0il, Anchosen i.e. sprats and
small herring, preserved with a mixture of salt, sugar and
spices, salted herring, smcked fish and fishk zalades.

A large part of this consumption volume - 166 000 t{product
weight) or 66 percent - was produced by the Germar proc-

essing industry. Besldes the domeslic production Cish pro-
ducts valued at US-$ 135 million were imported (figure 3).
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In 1981 salted herrirg and smoked fish - both items occus
pying a predominant place consumer's favsur - covered an
import value of US-$ 21 millicn and US-% 15 mwillion respec-
tively in 1981. The Duteh share took about 80 percent in
value. Furthermore, the imports of smcked sa!mon ['rom
Denmark valued at U3-% £.& million are roteworthy.

The supply of the market with canned sardines and tuna is
almost exclusively ccvered by imports, hecause there is no
domestic processing Industry in Sermany. Imports of these
canned products yielded values of US-$% *2% million for sar-
dines and US-$ 21 million for tuna in 1981,

Taiwan (& 600 t), the Philippines (2 800 t), and Senegal
(1 100 t) were the leading suppliers of canned tuna. Por-
tugal dominated the German market of canned sardines with
imports amounting to 5 303 t while Morocco delivered only
1 500 t last year.

Although large quantities of canned herring manulactured by
the domestic processing industry are available at the fer-

man market, the imports (29 600 t) valued at US-3% 22 million
had z considerable volume. The main suppliers were Denmark

(5 000 t} and the Netherlands (2 U400 t) covering 98 percent
of all imports cf canned herring products.

In terms of quantity, the import of caviar {300 1) was
negligible but - measured in value - with US-$ 7.5 million
of notable importance. The Soviet Union znd Ilran are still
the traditional suppliers.

With regard to the export of fish products canned herring,
accounting for & 700 t and valued at U3-% 1€ mil.ion, was
the most important commedity in recent years.

In 1981 the EEC-ccountries tock a share of 3% percent

(2 600 t). France with 1 400 t and Austria with 1 800 ¢t
were the dominant customers of canned herring from Ger-
many. But the distrituticen of canned herring, made in the
Federal Republic of Cermany is worldwide spread and in-
cludes numerous countries (Australia, Sudan, 3witzerland,
the USA, Canada, Lesotho and cther).

3 The Foreign Trade in Internaticnal Comparison

The sales in external trade divided in the different sectors
are democnstrated in figure 5.

With an import value of US-% 510 millior, taking a 6 to 7
percent share of total Imports of edible fisk and fish pro-
ducts, the Federal Republlic of Germany cccupies together
with France and the United Kingdom the third positiocn in
world fish imports. Cnly Japan and the USA each with im-
ports valued about US-$ 3 to 3.5 billior and shares of

20 to 25 percent exceed the German fish impor<s.
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External Frade

1981

Fresh Fish Frozen Fish Shellfish

Imports Importa Importa
US-Dollar 80 million US-Dollar 113 million US-Dollas 44 miilion

Exports Exports Exparts
US-Doller 18 million LIS-Dollar 113 millien US-Dodlar 1 7 million

Fish Products Shellfish Products

Imports Imports
US-Dollar 135 million US-Dollar 45 million

Exports Exports
US-Dollar 34 million US-Dollar 13 million

Herring
(incl. semi-finlshed rawware)

Imports
US-Dollar 82 million

Exporta
US-Dollar 2 million

Figare §

Viece versa, Japan and the USA are also very important ex-
porting nations both holding the leading pesitions in in-
ternational export trade each valued at more thar US-%

1 billion.

Due to the structure and the age of the German fishing fleet a
further drop of domestic landings of seafish must be antieg-
ipated in the future. If the demand for seafish and sea-
fish products in the Federal Republic of Germany still
remains on the same level as at present a further increase
of imports will absolutely be necessary. These facts will
open up favourable conditions to foreign suppliers at the
German markets in the future.
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Abstract

With a domestic consumpticn of about 700 000 t (1live weight)
the Federal Republic of dermany 1s one of the largest mar-
kete for seafish and seafish products in Western Furope.

In 1981 the total value of sales amounted to f80 million
UsS~%.

During the last ten years a comparison cof domestic con-
sumption shows only negligible changes ir sales cuantities
but substantial fluctuaticns between the differert commod-
ities involved in consumptieon.

In 1981 the fresh [ish market was supplied half Ly domes-
tic landings and half by imports. Although the sales of
frozen fish on the domestic market were almosf equal to
those of fresh fish, the imports of frozen fish were twice
and the exports even Five times as large as Tresh fish
trade.

In recent years the German consumption of shellfish and
shellfieh precducts got an insreasing importance, In partic-
ular imports reached 2 large volume.

The market for fish products is the most important sector.
Two thirds of the supply were pracessed by domestic in-
dustries.

With an overall import value of 510 million U3-$ the Fed-
eral Republiec of Germany ranges at the third pesition in
world fish imports tozether with France and the United
Kingdom. Due to the decline in domestic landings the sup-
ply of the German fish market will increasingly depend on
imports.
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An Analysis of the Import Demand
for Fish in the United Kingdom

Trevor Young
University of Manchester
Manchester, England

While fish may account for a small part of the U.K.'s gross damestic
product, the industry remains very important in a number of fishing
regions and its future is still the subject of continuec debate and
controversy. Over the last decade or so the industry has had to adjust
to a series of quite radical institutional and market changes and this
paper is an attempt to focus on some aspects of the latter. In
particular, it is clear that, whereas the total quantity of fish and
shellfish landed has remained relatively constant {ranging between
1000 and 1166 thousand tonnes in the last 15 years), landings by
British vessels has declined steadily from a peak in 1973, when
domestic landings accounted for over 68% of total fish expenditure, to
a market share which is now less than 50%. The gap has of course been
filled by increased imports.

Given these developments, the paper sets out to investigate the nature
of the demand for fish at the quayside level in the U.X. Specifically
a demand system is formulated to explain the shares of total fish
expenditure accounted for by imports of fresh and frozen fish, shell-
fish imports, and landings v British vessels. The chosen methodology
is an extension of the Addilog model, namely the Generalised Addilog
Demand System (GADS) suggested recently by Bewley (1982a) and described
in same detail in the next section. The model is specified and
estimated firstly for the three broad categories of fish expenditure
listed above and then the system is extended by disaggregating the
imports of fresh and frozen fish into four components: salmon and trout,
and 'other fresh and frozen fish', distinguishing in each case between
European and non~Furopean sources. The analysis concludes with a
simple simulation model which takes the estimated GADS model as its
base and which generates long run stationary equilibrium values and
forecasts to 1985 under vardous sets of assumptions.
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The Generalised Addilog Demand System

Assuming that there are n muttally exclusive and exhaustive comodity
groups in the demand system, the GADS model may be depicted as
follows:

_ explg; (P, -vo » Bn By g, 0] )
it " n
jiiexp[gj(l’lt, e Fs Et’ ujf)]
1=l, ve. s T
tl, ..., T
N
where 0 < W, <1 ; jil th =] (2)

wi‘t denotes the per capita average budget shave »f commodity 13 P, is

t
th L

the price of the i~ good, and Et is defined 3s total per mapita

expenditure.

While any functicnal form for g(.) would satisfy (2), Bewley (1982b)
shows that a function linear in the logarithms of the varidbles with
an additive disturbance provides a theoretically and empirically
plausible set of Engel curves. Two forms are considered here:

n
gi(.) =a, + jil bij 1in (Pjt/}_t) gy (3
n .
and gi(.) = a; +j£j bij 1In Pjt + bio In E‘t + uey (L)
] crg. t=s  1,j=l, ... , n
where E(uit)=0 H E(ui_+ u; b= ]
- e 0 tis

Substituting (3} imte (1) and taking the ratio of Wip to W, yields

a form of the multiromial logit model suggested by Thedil {1989), If

B370s i#j, the system reduces to Houthakker's (1960} Addilog model,

In the latter, the underlying additive indirect utility function
necessarily implies symmetry of the Slutsky compensated price elasti-
city matrix. However, whereas the GADS model provides a more
flexible demand system, the underlying utility function ig anknown.

Fram (1) it can be shown that the own price, cross price and expendi-
ture elasticities are as follows:

agi aEi
RO N
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) _/agl g )
nj.k = Pk TFE - 'ji; w] 3 g l#k
g Ig
_ ! i _ el . .
LT E \—-—aE ';"w: oF ) + 1 i=1, ... . o

If the functional form of (4) iz chosen, then

nii = bii-gwj bji_l =1, ... , o
N T bﬁ(—gw] Bae ik
Mo = bygm DWsby vl i=l, ... . n

A demand system which is linesr in its parameters can be derived by
substituting (4) into (1) and applying an appropriate transiormation,
namely:

W, n

1 ) ' iz
1n| = ST E Bij In Ejt + By, in Et + \it izl, ... , n (5)
W W j=1
AW
- no_ _ 1 T
where lnwt = L Wj log wj‘t and Wj = th th {(6)

j:]_ =

Although it is not possible to identify the a; and bij parameters

fram (5), we have sufficient information for prediction of budget
shares and for the derivation of elasticities. That is to say, it
can be shown that:

n
Big % by I Wyby eyl
=1
n
Bix * bﬂc"jil”jbki Py ik,
n
and Bio = bio _jil wj bjo oMo T 1
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Alternatively, a more convenient form for estimatior may be selected,
Namely,

/Wi ! A
In/ =— = a, + I |] 1n Pjt+n. L, v (7}

'\wt j=l
A W,

w:1.1:
where in| — = 1In = + 1In ].'Zt - 1o ¥, _
\w‘c t i

This form has the advantage <hat the estimated elasticities are
generated directly and, if required, the Slutsky symmety, conditions
can be imposed on the system by estimating it under the .et of cross-
equationh restrictions,

1

-2}

W
R . - ;
"3 wi nss + wj(njo n__o) i,3=1, ... . n (8)
i¥9
Estimation

The demand system was estimated as a set of Zellner seemingly Unrelated
Regression equations. Where the same set of exogenous variables
appears in each equation and there are no constraints across equations,
the procedure is equivalent to OLS. Otherwise, a joint 13LS procedure
is adopted by iterating on the covariance matrix =of residuals asross
equations.

We begin by presenting a 3-share demand model-imperts of Eresh and
frozen fish, imports of shellfish, and fish and shell fish landed by
British vessels. Because of limitations of space, only -ne estimated
coefficients of the unrestricted model are presented (Table 1),
although the system was also estimated under homogeneity and symmetry
restrictions.l In order to remove the %:Lngularity of the zystem, one
equation (shellfish) has beer deleted.? Estimstes of the =xpenditure
and own-price elasticities are plausible in sign and magnitude and
are significantly different from zero. However, with the exception
of the results for British-landed fish, the aross—price elasticities
do not accord entirely with ¢ priori reasoning.

An attempt was then made to extend the amalysis both by disaggrepating
the imports of fresh and frozen fish into salmon and trous imports
and 'other fresh and frogen fish' imports and by distinguishing
between Eurcpean and nor=Eurcpean sources of supply in each case.

This was approached in two ways. FPirst, it was assumed 1lat the
import bill for fresh and frozen fish could be treatec separately from
other types of expenditure on fish and hence a “-share model could

be specified and estimated (Table 7). By imposing a block—diagonal
structure on the price elastizity matrix, more slausible results were
obtained than in the full (ADS model. Nevertholess, the estimated
aross-price elasticities are not entirely satisfactory ard the
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Table 1 a Parameter Est.mates for the 3-Share Model: 1966-1G80%
Const. | Le ®FF | Ln PSHELL | Ln PFSUK | Lo LFREC !
T
Ln [ ¥EE -4,38u7 | ~1,0520 | -0,9617 -1.0084% | 2,L1U5
LTJ (0,95} (0.0} {0.12) {0.28) (G.78)
r
1n WESUK 2.4162 , 2335 L4136 = 4781 REIRLY
W {0.41) (n.c9) (0.05) (2.1%) {(0.12)
* Standard errors in parentheses
Table 1 b Estimated Hlasticities
PIF PSHELL PESUK EFRPC
TEF -1.452 ~.962 -1,008 2.413
SHELL | - .308 ~1.196 =-0.700 1.767
FSUK .233 Jly =478 . 306
Table 2 Parameter Fstimetes of the L-Share Model: 1968-1980%
Const, {Ln PSEUR{Ln PSOT|Ln PFSEUR|Ln PFSOT Ln EFFREC: DM
1' !
1 N
In WSEUR ~2.983 |- .9006 -.1089 _ N ! L1077 11.0777.
W (0.1E) 10,37} (0.40) | (C.31) J(0,20)
, 1
WSOT -1.4159-,1354 - U245 B _ ¢ =-,1482 §-,1392
W+ {0.08) ¢(0.11) (0.13) (C.17) 1(0.10)
1 WECSEUR} * | 0589}  _ ) -.9263 | .J138 | 1.i620 | .0406
' Wt (0.04} (0,07 (0.04) (C.06) |{0.u2)
LnWPOS tol=1.784 - _ - 7712 |-1.0762 1.3628 1-.4190
W+ {0.45) [{eNTte)] i(O.z‘l) (C.30) 1(0,22)
i i

* Standard errors In parentheses.

directly irterepreted as elasticities,
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expenditure elasticities for imported salmon appear surprisingly low.
The altarrative approach was to estimate a f-share model in which the
four categories of imported fresh and frozen fish were expressed as
shares of the total expenditure on fish and in which imported shellfish
and British landings appeared as before. The results of this exercise
are presented in Table 3, With this model the best results were
obtained by imposing both hamogeneity and a clock-diagonal structure

as in the previcus case. However the estimates of the parameters,
particularly in the first Two equations of Table 3, seem rather less
convincing than in the foregocing analysis.

Simulation Analysis

The seven estimated share equations, presented in Tables L and 2, are
canbined to form the basis for the simulation analysis. That is to
say, from Table 1 three endogenocus variables WSHELL, WESUK, and WFF are
generated. The latter together with total fish expenditure (EFRPC)
determines expenditure on fresh and frozen fish (EFFRRC), which in
turn feeds into the 4-share model depicted in Table :, Given exogen-
ous fish prices, these expenditure shares can be translated by a
series of identities into quantity terms. Although, with appropriate
separability assumptions, the set of share equations could be treated
as an independent system, the simulation exercise might be considered
more meaningful if the scope of the model were broadened to include
other market forces in the economy, in particular meat prices and scme
measure of national expenditure. Thus it was decided to incoparate
Two equations to determine the level of total fish experditure
(LEFRPC). The first is a simple regression, estimated by an iterative
GLS procedure, to explain the quantity of total fish and shellfish:

LQFT = 7.852 + .3795 LQFT.1 - ,9877 LQFT.2 - .245} LPF.]
(0.97)  (0.11) (0.11) (0.05)

+  .3815 LM + .430 LCERRC

(0.07) (0.10) 1368-1380 (9)

Standard errors in parentheses. 1_22 = .B8 daw=2.98 p o= -.904

For the simulation run, this equation is re-specified to formally
take account of the autoregressive process and cambined with the
following identity:

LEFRPC = LQFT * LPT - LPOP (10}

While further experimentation with the specification of this camponent
of the model would have undoubtedly produced improved econametric
results, these equations track the actual paths of the endogenous
variables rather well (Table L) and so are retained.

A stylised version of the camplete simulation model i depicted in
Figure 1,

Feeding in values of the exogencus variables and starting values of
the lagged dependent variables, the model is run over the period
1968-1921 and, judging by the Theil inequality statistics

(0 <UL <1;0<U2< =) presented in Table 4, the model appears to
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Figure 1 : Simulation Model

TSUK WESUK

O exogenous variables
D endogencus variables

— behavioural linkage

-=----¢ definitional linkage
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track satisfactorily over this period. Indeed, when fo- campardiseon the
E-share model of Table 3 replaces the seven share equat.ons in the
similation system, the results are much less accerrable (Tahle 4),

Table % : Theil Inequality Statistics

7-Share Model, c-snave_Yodel

w i) ul i
WSEUR 20 .39 WSELR]. W43 46
WSOT .30 JEL WSO0T1 L .50
WFOSEUR .32 LEL WFOSEURL o 1.33
WEOSQT U5 B2 WEOSOT LB 1.23
WSHELL JAh 74 WSHELL X 1.35
WESUK .38 .80 WFSUK W3 1.06
SEUR .32 LGA SEUR .24 .62
SOT siv) L85 LS0T . oh .98
FOSEUR .34 B3 FOSEUR .54 1.09
FOS0T LU0 W rosoT L0 .92
SHELL .37 L7E SHELL W3 L0
FSUK .25 Y FSUK e B3
LEFRPC W18 L3k LEFRFC LY .36

Several types of projected impacts of changes in predetermined
variables or. the endogenous variables of the system can be explored
but for present purposes we confine our attenticm to generating long
run staticnary equilibrium values and some short term projections.,

Table 5 reports projection: of the principal endogencus variables for
five year increments on the assumption that the exogenous varilables
retain their 1980 values. The first cclum lists the 1980 levels of
the endogenous variables and the next three columns prejact these
levels 5, 10 and 15 years a-ead given this *no change” scenaric. The
final colum presents the long run equilibrium positions glven suffi-
cient time for the system to converge. While domestic lLindings ave
projected te increase, their market share stabilizes at around 45%.
On the other hand, & marked expansion in the imports of fress and
frozen fish is noted and in the course of these long run changes, the
markets for Lurcpean salmon imports and non-European "other fresh and
frozen fish" grow substantially.

It is of course, unrealistic to expect the levels of all EXOgENOUS
variables to remain constant over time and a more revealing exercise
would be to permit all exopenous variables to vary, Table § reports
the results of projecting the set of endogenous variables to 1985
uder 3 sets of assumptions.
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Assumptiions Set 1, U.K. popalation is assumed ‘o remein oconstant
throughout the projection peried. TFor real consurer =xpenditure, the

forecasts of the National Irstitute of feconomiz sred Sl Research
(1982} are adopted, namelv zero growth to 1981, =.2% U861/ and 9,3%
1982/33. ‘Thereafter a growty rate of 0.5% p.a. s aszimed.  The price

of meat and all fish prices, except salmon prices, are assumed to fall
in real terms from 1980 levels by 2% per amnuam. Real o3lmon [rices are
projected to fall by b% p.a. In other words, it is conjec.ured that
the recent trend of salmen prices decreasing at = faster 1ate than the
prices of other types of fish considered here will con—irue.

In this scenario, there iz & slight fall in totel fis cono amstion
but this overall trend conceals important differences 'n the perform—
ance of the individual fish categories. Damestic landings Jecrease by
some 3%, with a subsequent lose of market share. On the oher hand,
all other categories experience a growti: in demend; a particularly
marked expansion in Europesn sslmon imports iz neted.

Assumptions Set 2. Population and real consumst expenditwre are
assumed to follow the sane patl as above. Meat zrices and all fish
prices, except the price of shellfish, £all in real terms bw % p.a.
The real price of shellfish increases by 2% p.a. This scenario
reflects the observation that imported shellfist pricec haw: often

not followed the same cowrse as the prices of tre other £y categories
under consideration.

In this case, a small expansion of tre total market funr fiun and
shellfish -akes place, with domestic landings increasig their share
at the expense of both categories of imports. Shellfish imports fall
by almost 25%.

Assumptions Set 3. Again population and real ccnsumer expemicditure
are projected as under Assumptions Set 1. The real price of shellfish
increases by 2% p.a., the redl prices of salmon it asmumed —n fall by
4% p.a. All other prices decrease by 2% p.a.

Given this set of assumptions, ¥ritish landings would cccount for half
the market in fish an¢ shellfish by 1985, This jein j¢ made at the
expense principally of imports of Buropean 'other fresl. and frozen
fish' and of shellfish. 3Halmon imports are projected to risze by over
a third, the main advance being made by salmon of Furopear origin.

Conclusions

The paper has set out to apply to the UK, market for fish .. recent
approach to the analysis of demand systems. The resu ts of the
eccncmetric exercise are encouraging, although further word on the
specification of the more disappregated versions >f the model seems
desirable. The demand for imperts is found to be elastic with respect
to both price and expenditure, whereas demand inelasticity seems a
feature of the market for domestically landed fis~ and shel _fish,
The simulation exercise, which examines the impact of changing reia-
tive fish prices, illustrates the sensitivity »f domestlc landings
to changes in the price of imperts. Although in two of the three
similation runs, damestic fish landings rise above 1980 levels, they
gtill fall well short of the levels achieved thwroughout the 197Cs.
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Notes

1. Indeed on the basis of the likelihood ratilc test, wit: a smatl
sample correction factor, the restrictions ~F homogeneity and
symmetry are rejected.

2. The results are invariant with respect to the equation deleted.
The elasticities in “he deleted equatior tuan be rampited using
the property of Cowrmnot Aggregation, namely T w]. "y e

i i
Definitions (Data sourves ir brackets)
WEFF - expenditure on fresh, chilled and frozer. :ish imports as a
proportion of total fish expenditure (ETRPC),
WSHELL, - expenditure or. shellfish imports as proportion of total fish

expenditure.

WESUK ~ expenditure on _andings of fresh, chilled ard frozer fish
and shellfish from Jritish vessels as 4 proporticr of otalr fish
expenditure.

WSEUR = expenditure on fresh and frozen saimor. and Liyout imports of
European origin (EEC & EFTAY as proportion of total expenditure on
fresh, chilled and frozer fish imports (EFTRPC) - WSELRL when
expressed as proportion of totel fish expenditare (FTEPC).

W3OT - expenditure on fresh and frozen salmon and trout ‘nports of
non-European origin as proportion of EFFRPC — WSCTT wien expressed
as proportion of EFRPC.

WFOSEUR -~ expenditure on irech and frozen fish impor-s other than
salmon and trout, of European origin as proportien of EFFRPC -
WEOSEUR] when expressed a5 proportion of EFRPC.

WFOSOT -  expenditure or fresh and frozen fish imports other than
salmon and trout, of non-European origin as proportion of HFFRPC -
WEOSUT] when expressed as proportion of EFRFC,

W - weighted average (Zefinec as in equation (£)) ot WEF, WSHELL
and WESUK,
W+ - welghted averapge ( " Pen " " ) of WSEUR, WSOT,

WFOSELUR and WEODSOT.
Wl - weighted average ( " "o " ") of WSEUR], WSOTL,
WEOSEURL, WFDSOTL, WSPELL and WEFSUK,

FF - weighted real averwuge price of total fish and shellfish i.e.
PFF, PSHELL and PFSUK, weighted by their respective quantities,
£/tonme.

PFT - average price of fresh, chilled and frozen fish imporrs, £ per
torne, deflated by retail price index (1975=1.0C) [1,Z].
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FSHELL - average price of shellfish imports, § per tomme, deflated
by retail price index [1,7].

FFSUK - average price of fresh, chilled and frozer: rish and shellfishk
landed by British vessels, £ per tonne, deflated by retall rrice index
1,21,

PSEUR =« average price of fresh and frozen salmen imports of European
origin, £ per tonne, deflated by retail price index [1,71.

PSOT - average price of fraesh and frozen salme:. impo:sts ! non-
European origin, £ per tonne, deflated by retail price index {1,2].

PFSEUR - average price of fresh, chilled and frozer fiy. imports,
other than salmon and trout, of Duropean origin, § per tonne, deflated
by retail price index {1.2].

PFSOT - average price of fresh, chilled and frozen Zich imports,
other than salmon and trout, of non~Buropean origin, i per tonne,
deflated by retail price index [1,2].

M - implicit price index for meat and meat product: (19749=1,00) [31.

EFRPFC - total expenditure at the quayside on fish and shellfish,
deflated by retail price index and population (f per thousand head)
[1,23.

EFFRPC = total expenditure at the quayside of fresh, chi.led and
frozen fish imperts, deflated by retail price irdex, (f per thousand
head) [1,2].

QFT = total fish and shellfish landings (thousand tornes: [1],

CERPC =~ total consumer expenciture, deflated by retw.l price index
and population (£ per capita) [2].

DM -~ dumny variable tc take account of change in definitions of the
regions of origin of imports in Sea Fisheries Statistics (pre-1972=0 ;
1972 and thereafter = 1),

FOF - U.X. population, thousands [2].

TFF - total fresh, chilled and frozen fish imports, tonnes [17,
SHELL - +otal shellfish imports, tonnes [1].

FBUK - total wet fish and shellfish landed by British vessels,
tonnes {1].

SEUR = fresh and frozen salmon and trout imports of Lureiean origin

(EEC & FFTA), tonnes [1].

30T -~ fresh and frozen salmon and trout imports on non-European
origin, tonnes [1].



TOSEUR - fresh, orilled an. frogen fich import: , other Tha salmon
and trout, of European origir., vonnes [C].

FOSOT =~ fresh, chilled and frozen fist imporws. sther Thar salmon
and trout, of ron-Lurcpean ordgin, tornes {11,

Note: The natural logarithm of a variable ¥ is fenotec as 1X or ln X,

Data Sources

1, C(.5.0., Sea Fisherie; Statisties,

2. (.5.0., Economic Trends.

3.  H.M.8.0., National Ircome and Expenditure.
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Abstract

This paper reports the results of an investipgation of the jemand Fop
fish at the quayside level ir the United Kingdom, A demand system

is formulated to explain the shares of total fish expenditire which
are accounted for by the imports of fresh and frozen f ish, the imports
of shellfish, and the landings of fish and shellfish iy Britich
vessels. In particular, a Genperalised Addilop demand model is speci-
fied and estimated with annual data over the period 1966 tn 1380,

The system is extended by disaggregating the imports of fresh and
frozen fish into four components: salmom and trout ., and other fresh
and frozen fish, distinguishing in each case between Duropean and
ron-Eurcpean supply sources. The estimated share equations then form
the basis of a simple simulaticn model, which ir turn is uced to
provide forecasts to 1985.
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The U.S.S.R.'s Foreign Trade
in Fishing Industry Products

Jan ). Solecki
University of British Columbia
Vancouver, British Columbia, Canada

Tasks and Resources

The four tasks of the Soviet fishing industry are: a) to provide fish
products for consumers at home, b) o provide fishmeal for agricultural
use, c) to supply other branches of the economy with fish and other
aquatic materials for the production of commodities such as margarine,
confections, pharmaceuticals, soap and textiles, d} to provide export
cormodities to ensure a positive trade balance. A an extra service,
the fishing industry fleet carries on, or assists in carrying on, intel-
Hgence and scientific research activities for the government, varfous
branches of the armed services and research organizations.

As the largest country in the world, facing both the Pacific and the
Atlantic ocean systems, in her fisheries operations the Soviet Union is
able to rely on the expanses of the open seas, the coastal zones and
the inland waters. It is important to point out two things about the
USSR's fishing industry development. First, that it expanded very
rapidly in the period between 1950 angd 1975, during which the average
annual increase in the catch amounted to 344 thousand tons (see Table
17 and second, that all this increase was achieved by expanding opera-
tions in the open sea primarily away from the native shores (see Table
II). Thus, whilst in the post-war period, between 1940 and 1977, the
total catch increased 6.8 times (from 1.42 mil.T. to 9.65 mil.T.}, the
catch in the open seas increased 14.8 times and in inland waters only
1.6 times (N. P. Syscev, 1980).

Pursuing & "greedy big brother" policy, the Soviet Union made her
presence felt widely in all the seas. For this she had expanded her
fishing fleet so that even her closest competitor looked insignificant
in terms of tonnage of vessels in yse. According to Lloyd's Registrar
of Shipping for July 1, 1978, the USSR had 578 vessels of over 100 T.,
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Sources:

TABLE 1

LANDINGS OF FISH AN OTHER SEA PRODUCTS IN "HE 155K
in mitlions of metric ftors

1913
1917
1920
1921
1922
1523
1924
1925
1926
1927
1928
1929
1930
1931
1932
1932
1934
1933
1936
1937
1933
1839
1940
1945
1946
1947
1948
1549
1580

oo O -

0

(t

0.
0.
0.
0.
0.
L2E3
44

051
.B93
257
293
A83
493
535

721
897
747
845
95¢

tLaa

TL303

P S S U RS I e

547
520
631
608
b4z
. 566
404
85
.208
.534
575
953
L7495

1651
14957
1952
1954
1958
1 95¢
1957
1958
1959
1960
196"
1962
1967
1564
1864
1966
1967
1968
1969
1570
187°
1872
1873
1974
1875

Plannedg *

1976
1977
1978
1979
1980

10.514
10,671
10,828
10.985
11.142

Y
T
J195

505

8449
L6l

B0
14
L1
NICK
.53
734
08¢
828
785
.209
008
.B7¢
357

[ V=R Vol v+ SETREUREY. e e NS LS o Q- JERESU REFUT WU A TS SRS SRS G RS B

Realize

10.478
9.651
9.230
§.359
9.576

1913-1963 Promyshleanost SSSR (USSK Industry}. 5
Moscow. 1964,

437.

Q

tatistika.

1964-1980 Narodnce Khoziaistvo SSSE (USSR Wational Economy).

Statistical Yeartooks.

1965-1981.

Finansy 1 Statistika. Mo

SCOW.

*Narodnoe Khoziaistvo SSSR za 60 let {60 Years cf the USSR
National Economy).

Statistika.
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TABLE II

USSR CATCHES BY TYPE OF FISHING GROUNDS

Year Totai Catch InTand Waters Open Seas
MiT.M.T. Mil1 M. T. H Mil. M. %

1913 1.05] 0.396 82.7 0.182 17.3
1917 0.893 0.800 9.5 3,083 10.4
1928 0.840 0.619 73.6 0.221 26.4
1940 1.309 0.744 56.9 0.56% 43,7
1946 1.104 B.556 50.3 0.545 49.7
1950 1.655 0.709 42.9 0.946 57.1
1955 z2.674 0.811 30.3 1.863 69.7
1960 3.5717 0.755 22.1 2.73 77.8
1965 £5.725 0.944 16.5 t.781 83.5
1970 7.783 1.079 13.9 5.704 86.1
1975 10.311 1.202 1.7 9.709 88.3

From N. P. Sysoev. Ekonomika rybnoi promyshlennosti SSSR {Economics of
the USSR Fishing Industry). Pishchevaia Promyshlenncst. Moscow.
1977. p. 314,

with a total tonnage of 2,342,008 T., compared with her closest compet-
itor, Japan, with 76 vessels and 165,761 T. (Rybnoe Khoziaistvo, 1979,
No. 6, 35-36). To achieve this pre-eminence at sea, the Soviet Union
channelled the bulk of her investment allocations for the fishing
industry into the construction of deep-sea fishing vessels see Table
ITI). The main aim appeared to have been to grab as much as possible
of the oceans' resources, regqardless of whether the capacity was avail-
able ta process, siore and deliver these to the population. For
example, it has been pointed out that Sakhalinrybprom {Sakhalin Fishing
Industry enterprise), whose fleet constituted 94.5% of all the capital
assets, developed a shortage of docking facilities, refrigeration
capacities, ship repair facilities, and auxiliary vessels, so much so
that fishing vessels had to unload away from their base, sustaining
Tosses and wasting time (Afonin, 1980). This neglect can be seen fram
another set of data published. Thus, by the late seventies, in sea
transportation, automation had taken place in 92.8% of operations in
general, in 30% of road transportation, but only 70% in marine fishing
ports (Sysoev, Shcherbaev, 1979). In 1950 the Atlantic and Pacific
fisheries accounted for 886.1 thousand T. (th. T.), or 53.6 of the
catch {Sysoev, 1977). Concentrating on the constryction of ships to
operate away from home waters has resulted, in 1977, in the Atlantic
fisheries giving 5.08 m{1.7, {52.4%) of the catch and the Pacific 3.42
mil.T. (35.4%), or together 87.6% of the total catch (Sysoev, 1980}.

From World War I to the late seventies, the number of self-propelled
vessels in the USSR increased threefold, and their engine capacity 21.2
times. The average engine capacity of vessels increased sevenfold.

The number of vessels with an engine capacity of over 300HP increased
23 times between 1950 and 1977. At the beginning of 1978, these large-
sized vessels made up 18.6% of the fleef in terms of numbers and 87% in
terms of engine capacity. Vessels with engine capacity of :200HP and
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TABLE III

INVESTMENTS IN THE FISHING INDUSTRY IN THE USSR
Miilion Rubtes

Total Investments Investments Invesiments
Investments in the in the in Shore
Year in the Fishing & Fishing x Bases %
National Industry Fleet
E conomy
A B B/A C C/B 0 D/B
1946-50 47,400 366.0  0.77 218.0 h9.6 148.0 40,
1951-55 89,800 /21.0 Q.80 386.0 B3.% 335.0 46,

1956-60 168,800 1,187.0 0.7 933.4 78.6 253.7 21,
1961-65 243,500 1,731.5  0.71 1,346.3 77.8 85.2 22
1966-70 347,900 3,543.3  1.01  2,484.0 70.1  1,058.3 29
1971-75 493,000 4,068.7 0.83 2,567.1 63.0 1,501.6 37.

La= BT = I A L 2

Sources: Column A: Narodnoe Khoziaistvo S55R v 1980 godu (USSR
National Economy Tn 1980)}. Statistika. Moscow.
1987. p. 333.
Columns B, C, and D: N. P, Sysoev. Ekonomika Rybnoi
Promyshlennosti SSSR (Economics of the USSR
Fishing Industry}. Pishchevaia Promyshiennost.
Moscow. 1977. p. 115.

over accounted for 51% of the catch and 41% of the output of fish
products (Sysoev, 1980).

It is difficult to judge the efficiency of the Soviet fishing fleet but
it certainly does not come out favorably in comparison with the Japanese
fleet, which managed to surpass the Soviet catch with a fleet that was
28% smaller in number of ships and had only 25.9% of the Soviet tonnage
(Rybnoe Khoziaistvo, 1979, No. 6, 35-36).

It {s difficult to attribute to any particular country, or to any given
factor, the sudden desire on the part of a number of nations to set up
economic zones within their coastal waters, but no doubt the presence of
a large number of relatively very large Soviet fishing and processing
vessels must have prompted various governments to act before fish
resources were permanently depleted. It should be noted that, modelling
themselves on the Soviet Unicn, other communist countries built up their
fishing fleets as well, increasing their catches enormously from year to
year (see Table W}, Whatever the reason for its introduction, the 200-
mile economic zone, now almost universally accepted, was a shock to the
Soviet Union, where it was probably generally assumed that, in the event
of any international restrictions on fishing, a quota system would be
applied, with aliocation of quotas commensurate with the existing
Fishing capacities of the nations. Having initially tried to oppose it,
unsuccessfully, the USSR accepted the inevitable and declared her own
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200-mile zone in December 1976 (Bekiashev, 1977). She insisted, however,
that she was doing so for noble reasons and not out of greed, as did
others -~ meaning the Western nations. There is no doubt, however, that
the declaration of the 200-mile zone was a hlow to the Soviet fishing
industryi having seriously upset the 1975-1980 plan of aroduction (see
Table ¥I).

The Soviet Union's response to the new situation has been: a) to continue
with the maximum effort on operations outside her own 200-mile zone by
adapting the fleet to operations in open, deep parts of the ocean, and
by taking up rights to fish for unutilized resources in other countries’
economic zones by negotiating for fishing rights and setting up joint
ventures; b) to increase the catch within her own 200-mile aeconomic

zone through restricting other nations' entry and undertaking measures
te restock the zone's rescurces; ¢) to increase the catch from inland
seas and fresh waters through artificial stocking and re-stocking. It
is recognized, however, that in the last category important factors
mflitate against a successful outcome. The large-scale needs of agri-
culture for water to irrigate increasingly larger areas has resulted in
a shortage of water in socuthern regions, Teading to a drop in the level
of the Aral and Caspian Seas, while the regulation of rivers for hydro-
electric power production has had an adverse effect on spawning grounds.
Since the early sixties, for example, the level of the Aral Sea has
dropped 7 meters, fts area has contracted by 14,000 sq. km., the volume
of water has declined by 380 cubic km. This process is expected to
continue. With a further expected decline in area, and an increase in
salinity from 10%.in 1960 to about 35%.by the year 2000. there can be
little hope of bringing the fish productivity of this sea to its faormer
leve]l (Bortnik, 1980). Although a great deal has been written about the
possibilities of increasing the output of fish from inland waters by
practicing fish breeding, so far the success has been rather modest.
Another reason for this state of affairs has been the low priority
accorded the fishing industry by the authorities and the planners.

The current Five-Year Plan for Economic Development of the USSR for the
period 1981-1985, and for the decade up to 1980, places the main
emphasis on better utilization of the catches and does not stress the
possibility of expanding them, as has been the case in the past. There
is to be a 10-12% increase in the output of edible fish {including
canned fish). The fish output from fresh-water baodies is to increase
1.8 to 2.0 times {Osnovnye Napravlenia, 1981), but considering the Tow
level of present catches in these waters, and the fact that similar
goals have been repeatedly proclaimed in the past without being attained,
wolld Tead one to conclude that operations in distant sea fisheries will
remain the mainstay of the Soviet fishing industry.

In May 1982 a new guideline document for economic development was pub-
lished in the USSR entitled "The Consumer Supply Pragram in the USSR for
the Period until 1990," which stressed the following points: a) output
of fish and other marine products is to be increased; however, no indi-
cation is given by how much; b) port facilities and services necessary
for better har ling of fishing vessels are to be provided; ¢) fish
breeding is to be stressed to ensure a three-fold increase in the yield,
The output of edible fish is to increase by 1985 to 4.2 mi1.T. and by
1990 to 4.3-4.5 mi1.T., and of canned fish ta 3.0 and 3.2 hillion
standard cans. The quality and the variety of fish products supplied
to consumers is to be improved. Refrigeration capacity of 220-240 th.T.
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TABLE 1V
FISH CATCHES OF THE EAST EURQPEAN COUNTRIES
Thousands of tons
Excluding marine mammals and plants

Country 196G 1970 %1975 1876 1977 1974 1979 1980
Bulgaria 7.9 8«1 18] 160 138 150 136 163
E. Germany 14 39 325 279 210 201 227 244
Potand 187 475 679 689 703 594 632 818
Romania 16 6.2 139 124 149 140 182 189
Cuba 28.7 100 138 188 172 204 144 181
Source: Statisticheski Yezhegodnik stram chlenov Soveta Ekonemicheskoi
Vzaimopomoshchi 198 (Statistical Yearbook of the Member
Countries of the Council of Economic Cooperation, 1981).
Finansy i Statistika. Moscow. 1981. p. 112.
TABLE V
ANNUAL PER CAPITA FISH CONSUMPTION IN THE USSR — Kg.
1913 6.7
1950 7.0
1955 9.1
1960 9.9
1965 12.6
1970 15.4
1975 16.8
1980* 17.6
1945 18.2
1990% 19.0
Sources: 1913-1975: N. P. Sysoev. Ekonomika Rybnoi Promyshlennosti

e

§55R (Economics of the USSR Fishing Industry). Pishchevaia
PromyshTennost. Moscow. 1977, p. 17.

1980 and 7990: L. 1. Brezhnev, O Prodovolstvennoi Programme
SSSR na period do 1990 goda {About the USSR Consumer Supply
Program for the Period up to 1990}, Ekonomicheskaia Gazeta.
1982. MNo. 22. p. 4.

1985: ¥. M. Kamentsev, Minister of the Fishing Industry of the
USSR. Zadachi Rybakov v Realizatsii Prodovolstvennoi Pro-
grammy Strany {Fishermen's Tasks in Realizing the Country's
Consumer Supply Program). Rybnoe Khoziaistve. 1981. Keo. 4.
p. 3. In his article "Plany Namechennye XXVI S$'ezdom KPSS —
Vypolnim {We Shall Fulfill the Plans Set by the XXVI Congress
of the CPSU). Rybnoe Khoziaistvo., 1982, No. 2. pp. 3-8, he
gives the 1985 figure as 18.6 Kkg.
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TABLE VI
ATTAINED AND PLANNED LANDINGS OF THE FISHING INDUSTRY — Mij.M.T.

Average annudl increase

Year Attained 2lanned fttained Planned
1958 2850

1965 57742 4626 ETERY - 25370
1970 7828 8500-9000° + 310,80+ B4%.20-645,20
1975 10387 10356" + 505,80 - 505.60
1980 9526 1 42 - 16620 2 157.00

Sources: 1. Khrushchev's 1958-1965 Plan. Kontrolnye <cifry razvitia
Narodnoge Khoziaistva SSSR na 1958-1965. Tezisy doklada
Tov. Khrushcheva na XXI S'ezde KPSS (Control figures for
the Developmert of the National Econocmy o the USSR in
1958-1965, Essential points of the report by N. S, Khrush-
chev at the XXI longress of the CPSU}. Sospolitizdat.
Moscow. 1958, o, 44,

2. Narodnoe Khoziaistvo S55R v 1980 g. {JSSR Maticnal Economy
in 1980}, Statistika. Moscow. 1981. p. 194,

3. 1966-1970 Plan. Direktivy XXIII S'ezda KPSS pe Piatiletnemu
Planu Razvitia Narcdnogo Khoziaistva 5SSR ra 1966-1970 gody
(Directives of the X¥XIII Congress of the CFSU on the Five-
Year Plan of [evelopment of the National Economy of the USSR
for 1966-1970). Politizdat. Moscow. 196€. .. 19,

4. 1971-1975 Plan. Osnovnye Napravlenia Razvitia Rybnoi
Promyshlennesti v Deviatoi Piatiletke (The Main Directions
of the Fishinyg Industry during the IX Five-Year Plan).
Rybnoe Khoziaistve. 1972. No. 2. pp. 3-%.

5. 1976-1980¢ Plan. Narpdnoe Khoziaistve SSSR za &0 Let (USSR
National Economy during 60 Years). Statistika. Moscow.
1977, p. 21.

(one-time storage capacity} is to be built durina the current decade
(Pravda, 27.¥.82).

To meet the obligations fmposed, the fishing industry will channel 75%
of the fish catch to food production, compared with 72.4% in 1980 and
66.5% in 1975 {Rybnoe khoziaistve, 1978.V.3-5). “he output of filleted
fish is to be increased by 24%; live, chilled and frozen fish by 40%;
specially-prepared cooked products by 21%; smoked, dried ard cured
fillets of high-quality fish by 16%. Fifteen percent of the output is
to be packaged in small-sized containers (Kamentsey, 1982). The
distribution of the output ir 1585, according to place of crigin, is
expected to be as follows: 35-37% is to come from the open seas beyond
the 200-mile zone, 16% from the 200-mile zones of foreign countries,
32-33% from within the USSR's own 200-mile zone, and 15% from inland
seas and fresh-water bodies ([Guilbadamov, 19817,

The shift of fishing operaticns to remote regicns of the world's oceans
has resulted in a considerable increase in labor input in fishing
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TABLE V¥II

USSR's FOREIGN TRADE IN FISHING INDUSTRY COMMODITIES
Million Rubles

A B C D E
Total Fishing B Total fishing Net Exports
Year Exports Industry A Imports Industry of Fishing
Exports H Imports Industry
Products
1968 9,571 76.1 0.79 6,459 13.0 63.1
1969 10,4590 78.4 0.75 9,294 13.2 65.2
1970 11,520 23.8 0.73 10,565 14.9 68.9
1971 12,425 86.1 0.69 11,232 13.6 72.5
1872 12,734 80.4 0.63 13,309 14.1 66.3
1973 15,802 93.0 0.59 15,541 9.6 83.4
1974 20,738 125.0 0.60 18,829 19.7 105.3
1975 24,030 157.4 0.66 26,669 25.0 132.4
1976 28,022 157.8 0.5 28,733 20.3 137.5
1977 33,256 155.3 0.47 30,097 33,5 121.8
1978 33,668 174.6 0.52 34,557 29.9 1347
1979 472,426 215.9 0.51 37,881 34 181.8
1980 49,635 214.4 0.43 44,462 58.9 155.5

Source: Vneshniaia Torgovlia SSSR (USSR Foreign Trade). Statistical
Yearbooks. Statistika. Moscow. 1968-1981.

operations in practically all fishing grounds, especially in the
Atlantic, where 60% of the catch was taken. In the northwest Atlantic
the increase has been 7.3%, in the central and eastern Atlantic it has
been nearly four-fold, ard in the Indian Ocean between 2.4% anmd 21.4%.
The average increase in labor input for ocean fishing as a whole has
been 4.6% {Rybnoe Khoziaistvo, 1981, No. 9, 3-6}. The increase in the
use of smaller fish for food production and for canning has required an
increasingly higher input of labor, varying in places from 1.6 to 2.7%.

Foreign Trade

In accordance with the constitution of the USSR, the realization af
functions arising from the state monopoly of fareign trade is entrusted
to the All-Unton Ministry of Foreign Trade, whose task it is to achieve
a positive trade balance for the USSR, accumulate foreign currency
reserves, and improve the efficienty of foreign trade operations
(Voronov, 1970). Other ministries, the fishing industry among them,
are expected to conduct their affairs so as to assist the Ministry of
Foreign Trade to meet the obligations assigned tc it. Second-priority
industries such as forestry and fisheries are expected to contribute
foreign exchange currency to the state holdings, and they are more
likely to obtain permits to buy equipment or vessels abroad for the use
of the given ministry enterprises §if they do so.

As can be seen from Table VII, the fishing industry is not an impartant

one so far as the contribution to foreign trade is concerned: its share
of exports, having never reached one percent, has in 1980 dropped below
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TABLE IX

CHANGES IN PRICES OF EXPORTED FISHING INDUSTRY [OMMELITIES
Compiled from data given in Table VIII

Canned Canned {anned Caviar
Fish Fish Salmon Crab - ish-eggs
Year R. per T R per S.C Rper 5.C. R oper 5.0 Roper T
1960 158.91 (100) 0.28 (100 0.30 (100} 0O.63 {100 4,045 (100)
1970 132.47 { 83) 0.30 {1077 0.41 (136} L.lx {l&d LLERO ([ B2)
1980 253.30 (159) 0.42 {150% 0.6/ (233) .27 {510 1i.47% {143)
e T e
Whale Whale i - .
Blubbar Meat fish-meal | half af one percent. HNever-

- theless, during the decade

Year Roper T  RperT  RperT | 19711980, “ts ~rade surplus
amounted to 1270.1 rubles, or

1960 182 (100} =- e 120 Q00) | iss 776 mitldan. Only part

1970 229 (l26) 200 --- 149 {123} | of this surplus was in highly-

. desirable vonve-title curren-
1980 300 (165) 1,248 (233} 233 (193) cies of the Wes:. and also
e =L some part of the surplus shown
had to be used tu pay for the
purchase of ships and equipment from abroad. MNonetheless, it would
appear that the fishing industry did do its share.

In Table VYII1 are given the Soviet Union's expurts of fisning industry
products. As can be seen from comparing columns A and B, the share of
fish in exports increased from 25.1% in 1960 to 38.5* in 1970 and 53.4%
in 1980, Canned fish accounted for 45.4% of the industry's exports in
1960, 22.6% in 1970, and 1£.5: in 1980. Canned salmon ac.ounted for
16.2% of canned fish exports ‘n 1960, 32.6% in 1970, and 31.7% in 1980.
The importance of canned crab in exports declined from 23.6% in 1960 to
17.4% in 1970 and 8.1% in 1980. Similarly, exports of the famous Russian
delicacy, caviar {including fish-eggs of other species) declined from
28.6% in 1925/6 to 5.5% in 1960, 6.7% in 1970, and 4.3 in 1980. Whale
blubber accounted for 19.3% aof the industry's exports in 1960, which
was the peak year. By 1970 its share had dropped to 3.3¢ and by 1380
to a mere !.4%. On the other hand, whale meat exports contributed 3.2%
of exports in 1970 and 6.1% in 1980,

In Table IX are shown prices for the fishing industry procucts exported
tn 1960, 1970, and 1980. The highest price increase aoted was for whale
meat, which was 624% duriag the 1971-1980 period alone. Taking 1960 as
100, the price of canned crab increased to 184 during the sixties, and
five-fold from 1960 to 1980. During the same period. the price of
canned salmon rose to 233,

In Table % are shown the Soviet Union's exports of fishing industry
products by country. It is interesting to ncte that the two most impor-
tant customers have been Cuba and Egypt. and that Cubs,. a2 staunch ally,
has been paying nearly twice as much per ton as £gqypt. Surprising also
is the position of Sweden, which has become the third most important
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customer. Curiously, Sweder has been paying less than half the price
charged to friendly Cuba. Thus, for example, in 1980 Cubs paid 475.9
rubles (US$ 665.59) per ton of fish, Egypt 292.5 rubles (USP 469.09),

and Sweden 200.0 rubies (US} 279.72). It would appear from this that

?eing friendly with the USSR does not give one a bargaining advantage
n trade.

Equally interesting observations can be made from Table X1, showing
exports of canned fish from the USSR. First of all, as with fresh and
frozen fish exports, the price has remained feirly constant, on the
average 0,36 rubles per standard can (353.4 q.] in 1974 and 0.42 rubles
in 1980, Without difficulty importing countries can be grouped by
those paying more than the average price — all of them are Western bloc
countries — and those paying less than the average price ~ those being
the Eastern bloc countries. The peak year in terms of both the value
and the volume of exports was 1977, which was nearly 20% above 1980 in
volume and 2% in value.

Perhaps the most interesting table from the point of view of understand-
ing Soviet foreign trade is Table XII, canned crab being a fairly homo-
geneous commodity. The first thing to note is that the price for canned
crab nearly doubled between 1974 and 1979 and then there was a 38% drop
in the price in 1980. The volume of sales has varied from year to year,
both in total and for individual countries, Impressive is the almost
complete absence of Eastern bloc countries. This makes crab exports &n
industry earning pre-eminently hard currency. France is by far the

most important single customer, accounting consistently for close to
one-half of the value of exports and paying less than the average price.
Belgium, Sweden and the Netherlands come after France, but their
combined demand is less that that af France.

Soviet imparts of fishing industry products {see Table VII] have risen
appreciably since the mid-seventies. Among the main suppliers is the
United Kingdom, which in 1980 accounted for 22.6% of the Soviet imports,
mainly fillets of fish. Iceland accounted for 42.9%; here the USSR
bought fish-meal, chilled and filteted fish, and canned fish. The third
steady supplier has been Iran, accounting in 1980 for 11.7% of the Soviet
Unipn's imports. Three-quarters of this was unprocessed black caviar.

[t can be seen, therefore, that the Soviet Union has spught every
opportunity to obtain foreign currency through trade in fishing industry
products. These efforts will continue in the future. Through bilateral
and multilateral trade agreements, the Soviet Union has tried to safe-
guard for herself access to fish resources found in other countries’
economic zones. At present, the USSR has 66 bilateral agreements with
39 countries, and 13 multilateral ones {Kamentsev, 1982). Changes and
improvements to the existing fishing fleet are intended to increase the
Soviet Union's participation in tuna and other open sea fishing opera-
tions, as well as making use of new resources such as unutilized small
fish and krill. Programs for enhancement of fish resources in inland
waters and in the shallow coastal strip are seen as another source of
raw materfals for the industry which will provide export goods .

The Soviet Union has, in all, 377 thousand square kilometres of shore-
line less than 25 metres deep, of which 38 thousand sg. km. are thought
to be suitable for aquaculture. It is estimated that beiween 348 and
800 thousand tons of water-plant vegetation, 290-850 thousand tons of
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crustaceans and 340-900 thousand tons of fish could be grown within this
shallow zone alone [Moiseev, 1980). Over 150 centers breed fish fry
and fingerlings, of which approximately eleven billion belonging to 40
species are released in inTand waters of the USSR annually. 1In addition,
there is a growing number of erterprises engaged in growing fish in
pens, ponds, lakes and reservoirs. It is estimated that the commercial
yield from these efforts amounts to some 120 thousand tons of high-
quality fish, increasing quantities of which are being supplied live to
the consumer (Nikonorov, 1380),

It can be said, however, that, s¢ far as exports are concerned, the
Soviet Unfon is 1ikely to suffer some disadvantages. First of all, it
will he difficult and costly to increase the supply of valuable species
such as sturgeon and salmon varieties, hecause of the difficulties
caused in intand watersby industrial activities, over which the fishing
industry has no control. Second, the new products to be developed from
small fish and krill, and to some extent also from fish abtained in
other countries' economic zones, will probably find demand on the
protetn-scarce domestic market; but it will be difficult to market them
abroad, where competition in quality is Tikely to be very keen. Also,
unutilized resources in other countries’ econemnic zones will probably
tend to shrink as the owner countries develop their own processing
fndustries in response to increased demand for food from the growing
populations of the world.

In spite of all these difficulties, the Soviet Union plans to expand
the production and consumption of fishing industry products.  The per
capita consumption of fish is to continue to grow {see Table V ),
although most of the increase 7s to come from the better utilization of
the level of catches already achieved. The Soviet Union's need for
foreign currencies is likely to continue to increase, and therefore the
necessity for the fishing industry to continue providing export
commodities will persist, in spite of the {ncrease in demand at horme.
As 1n the past, the Soviet Union will strive in one way or another to
safequard for herself the necessary marine resources, and, as in the
past, she will succeed — at Teast in part.

260



TOBBL-7L6L  MODSOW  CR{LISLIEIG  SN00QUEIL
S0¥°2 (187t} 229 I8 {ov ¥) 022
96 {9t ¥) 2z 312 (087 %) St
I \we'e) S rl (g é) <
S:6% '12RTZY sE:1'7 zi6%0  (2p7%) 99rtL
£9¢ (€672} a¢ 6% (62°%) 0O|
- - i£2 (£5°4) 1S
sop tgi°e} sai BEVC L (RS Y] plE
£t {65°c} 021 L02' L (6F'¥) 692
961 1076} 28 £05 ({5°t) Ol
S00°L (€87 l62 5991 (gL v) 2zs¢
£6 {8s'c} 92 8% (££79) 1B
2! 9272} 3¢ 05 (Db 2} =52
3t TN &8 {gg7y) Bi
8c6°C  15%°¢F 9 L£5'T (VS V) BEL
21 (527t} v - - -
£y {ge-g) ¢l - - -
P04 (G2 €1 Lbe s £90°6L {6¢°v) 2ve°y
A {(d) b A {d) B
T TTTTUgEsl 6161 i

1T 318vi

LEDLISLIRIS

Lsg {¥9°2) €€l

26 {£6°2) €€

69 (£272) L

PRP L (€977} GuRt7

122 (80°2) 601

695 1208 B

9 00y 12

259 (062} S22

£9 (98°2) 22

002 (€07°¢) 99

25 (80°2) 52

iy {vw é} di

JELTL (G6'Z) 09k

Bl (o0'e) 9

gegzl (1L°2) 928y
A {d} b

£461

ueq pJepuels 4ad sa|gny Ul 8dildd ‘SI[GNY JO
NOIIYNELSID 30 AYLNNOD A8 ¥SSN JHL WOHS 9wdd d3INNYD JO S1d40dx3

‘b yrEse

= URJ PJBRpUR]S
‘{aped] ubL3Jog YsSeN) HSGSS €L|A0BAO] eLELLYS3UA :304ROS

g/t {0972) £5¢
2ip {72y 1SL
it LZH 0} 85
8902°9  (0F72) #04°7
8910 (5872} 6§
962 (1972} 282
861 {1202y £«
S0¢ {52y (L2
521 fee-2) €8
ts (e8°2) 8t
¥2¢ {6572) sl
05 (0g°0) 29
991 (LL2) U
806°2 {6¥ ¢i 3001
el (vitd) iv
v6 (r57¢) Lt
02E°vl (0v 2] LL6°S
A {d} b
’ vi61

U3pamg
PUR | 43Z3LMS
ELFRAC | 504IaZ]
asuLa -

pueiut
Aupwran 355M
KoMl oN
SPUR [ AYIIN
Aleyt

ULLA3g 159M

BL{RARSNY

12101

SPURETOUT A *SUe) pJepURIS 4O SPURSNOY] UL b

261



Bibliography

Anon. DOsnovnye napravleria razvitia nauki i cekhniki v rybnom
khoziaistve {(Main directions of development of science and tech-
nology in fisheries). Rybnoe Khoziaistvo, 1978, No. 5, pp. 3-5.

Anon. Mirovoi ryboobrabatyvaiushchi i transportnyi flot {World fish
processing and transportation fleet). Rybnoe Kheziaistvo, 1979,
No. 6, pp. 35-36.

Anon. Osnovnye napravlenia ekonomicheskogo i sotsialnogo razvitia SSSR
na 1981-1985 gody i na period do 1990 goda (Principai directions of
economic and social development of the USSR for 1987-1985 and for
th§1period up to 1990). Zkonomicheskaia Gazeta, No. 11, March
1981.

Anon. Ekonomit materialnye i trudevye resursy na otnove tolee polnogo
ispalzovania dostizheni nauki i tekhniki (To economize on material
and labor resources through fulier utilization of the achievements
of science and technology). Rybnoe Khoziaistvo, 1981, No. 8,
pp. 3-6.

Anon. Prodovolstvennaia programma SSSR na period do 1390 joda (USSR
consumer supply program for the period up to 1990). Pravdd,
27.v.1982.

Afonin, Yy, G. and $ilin, A. V. 0 proportsionainosti razvitia proiz-
vodstvennoi struktury rybolovstvennykh predpriati (Proportionality
in the development of the operational structure of fishing enter-
prises). Rybnoe Khoziaistvo, 1980, No. 1, pp. 20-27.

Bekiashev, K. A. and Rumiantsev, V. M. Pravovoe regulircovanie rybolov~
stva v pribrezhnykh vodakh SSSR (Legal regulation of fishing in
the coastal waters of the USSR). Rybnoe Khoziaistvo, 1977, No. 9,
p. 56,

Bortnik, V. N. Nekotorye gidrclogicheskie aspekty vosstanovlenia
rybokhoziaistvennogo znachenia Aralskogo moria {Some hydrological
aspects of re-establishing the importance of the Aral Sea for the
fishing industry}. Rybnoe Khoziaistvo, 138¢, No. 9, pp. 56-58.

Gfulbadamov, S. B., Kadilnikow, Yu. V., and Pavlov, K. L. Razvitie
tekhniki morskogo rybolovstve (Development of technology in marine
fisheries). Rybnoe khoziaistvo, 1981, No. 9, pp. 57-60.

Kamentsev, V. M., Deputy Minister of the Fishing Industry of the USSE.
Perspektivy razvitia rybnoge khoziaistva vnutrennikh vodoemov
{Prospects of developing the fishing industry in inland waters).
Planovoe Khoziaistvo, 1978, No. 1, pp. 9-15.

Kamentsev, V. M. 7Zadachi rybakov v reaiizatsii prodo..
velstvennoi programmy SSSR (Fishermen's task in the realization of
the USSR consumer supply program). Rybnoe khoziaistvo, 1981,
No. 4, p. 3. See also: Osnovnye napravienia razvitia nauki i
tekhniki v rybnom khoziaistve (Main directions in the development
of science and technology in the fishing industry), Rybnoe
Khaziaistvo, 1978, No. 5, pp. 3-5. On that occasion, Kamentsev

Zbe



gave slightly different figures. The output of fresh and chilled
fish was to have gone up 37.3% as against 40%; smoked, dried and
cured fillet production was to increase 157 as against 16%;
culinary products 18% as against 21%, These changes in the pilanned
figures indicate that there was a degree of uncertainty about the
real possibilities, and that the fishing industry is being pressed
to increase its production.

Kamentsev, V. M. Plany namechennye XXVI s'yezdom KPSS — wypolnim (We
shall fulfill the plans set by the XXVI Congress of the CPSU}.
Rybnoe Khoziaistve, 1982, No. 2, pp. 3-8.

Moiseev, P, A, Osnovye napravienia razvitia marikultury {The main
trends in the development of aquaculture)}. Rybnoe Khoziaistvo,
1980, Ne. 2, 21-25.

Nikonorov, 1. V. Zabota o prirode i sokhranienie rybnykh zapasov
(Care of the environment and the conservation of fish stocks).
Rybnoe Khoziaistvo, 1980, No. 6, pp. 3-5.

Sysoev, N. P. [Ekonomika rybnoi promyshlennosti SSSR (Economics of the
USSR fishing industry). Moscow: Pishchevala Promyshlennast, 1977,
p. 317.

Sysoev, N. P, Tekhnicheski progress i razmeshchenie rybodobyvaiushchei
promyshlennosti(Technical progress and the location of fishing
industry operations}. Rybnoe Khoziaistvo, 1980, No. 1, pp. 17-20.

Sysoev, N. P, and Shcherbaev, T. N. Puti sovershenstvovania transport-
nogo protsessa v rybnoi promyshiennosti {Ways of perfecting the
transportation process in the fishing industry}. Rybnge
Khoziaistvo, 1979, No. 9, pp. 67-70.

Voronov, K. G. and Paviov, K. A. Organizatsia i tekhnika vneshnei
torgovli (Organization and methods of forefgn trade). Moscow:
Mezgdunarodnye Otnoshenia, 1970, p. 52.

For more detailed descriptions of the USSR's fishing industry see:
Jan J. Solecki, "A Review of the U.S5.S.R. Fishing Industry," Ocean
Management, 5 {1979) 97-123.

263



Abstract

The Saviet Union's fishing incustry accounts for Tess than one percent
of the nation's exports, even though the country has ~he arqgest
fishing fleet in the wor’d. Clearly, the priacipal "unct .mn of the
industry is to meet domestic requirements for eldible -ish  for inputs
to the manufacture of products such as margarire. pharmacioitical
preparations, and fish-meal te be used in agriculture  Nevertheless,
during the last decade { 971-1980), the USSR nas exported net LSS 1.7
billion worth of fishing industry products. =resh, +hilled and frozen
fish accounted for 25.7% of the exports in 1350 and - 0% “n 1980,
Canned fish, on the other hanc, accounted for £2.4% i 196 anc 18.57
in 1980. This includes cannec salmon, exports of which showed an
opposite trend: accounting for 16,27 of canned tish expor-s in 1960
and 31.2% in 1980. Canned crab exports, mainly dcing to hard-currency
countries, declined relatively from 23.6% of the industry . =xports in
1960 to only 8.1% in 1980. Similarly, exports of the famous Russian
delicacy, caviar, declined from 28.6% in 1925/F to 4. % in 1980,

The greatest price increase ncted was for whale neat 6.2 Limes over
the 1970-1980 period alone. Taking 1960 as !0C, the price of canned
crab increased to 184 during the sixties, and five-fn d benweer 1960
and 1980. Within the same time intervai, the price o7 canned salmon
rase to 233. By comparison, increases in the price o7 ficn were
relatively modest, around 50%.

Against the exports of fish products worth USE 2.04 must Le set imports
worth US$ 362 million. One can detect here an adverse trend for the
USSR, During the first half cf the decade 1970-1980, the imports
amounted to 15.1% of the exports, while during the second nalf the
figure rose to 19.2%. In 198C, imports reached 7.5 of 'ne exports.
The recently introduced ban on whaling is liksly to vest rne JSSR some
Us$ 15 million per year.

Plans for the future, announced recently in the U'SSR. ervisage
some increase in the volume of the catch, and a somewhat yreater growth
in the output of edible fish products. Because »f the Soviet Lnion's
perennial need for foreign exchange, some of the productiae of the
fishing industry will, as in the past, be devoted to exports.
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The Contribution of Trade in Fisheries
Products to the Fisheries Economies
of Northern Ireland and Hong Kong

John A. Butlin
University of Manchester
Manchester, England

Rights of Access and "Trade" in Rights to Fish

It is clear from the simple theory of resource extractin. thit a4 social
manager, managing a fishery on behalf of the naticr., would cwose that
pattern of extraction which would maximize the discounie! presert value
of the surplus acoruing te the fishery., Using comvertinal eoclassical
calculus, this would imply that, for eact Fishermer participiting in the
fishery, the supernormal profit from fishing would e 5007 ashausted.

If the fisherv 1s & multinationa’ one, and negotia*ions owver zccess

are conducted between social managers, ther the finad divisi:r of rights
to fish, and the amount of fishing activity underraker. b esh. nation,
will be such that the net marginal social benefit tu fisiing will be the
same for each perticipating fish'ng nation, and the ageregate surplus
generated by this idealised Law of the Sea type of activity would be
maximised.

This is the idealised, or s:ylised, approach to the pros.em. | have
cavalierly s<ipped over a conciderably number of conceptial ard
theoretical problems, and will wake no attempt to remedy Them here.
Rather, T wish te focus on the weaknesses of this approwsii, and to
consider further the extent to which these limitations lmpinge apon
small countries, affecting ¢ a considerable degree irtermz! tisheries
and food policy. The caser of Hong Korg and Northern imeiani are cited
45 examples.

Omissions from the Cornwentional Approach

There is one catepory of apassions from the neoclasaica. approach on
which I want to focus: the assumption that there are vo significant
extermalities other than the absence of private progert. enbitlements
in the fishery; and the assmp-ion that <he prime motiva—icn -f the
social manager is to maximize The surplus acoruing fo the rasion from
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the fishery by attractlig s efficlent a fiee' o poswll.. lelther
national or intermationall to explolt it.d

Barpaining power in fiokerie: regotistions

Fisheries negotiaticns belween courtries or roch: o ao =5 “¢ each
other's (often newly-creatzd) extended econom’- zone © rTirely repre-
sent negﬁtla‘c.lunc‘ betweeh quqtries I equal ar, oot equal
natural resource endowments, or with equal ol lca. o e onomic lever—
age. The situation is more  ikely to be one v wrin: th: disribution
of any of these between necotlating mits 17 urmqual, ant any solution
arrived at can be seer Sorncestually to be off the Liewo th Bowley
cantract curve. The solullon, theretore is an_ike L e Une in
which ag"‘r-egra‘te welfare of the neputiating oar ! ies 15 madimised, but
rather one in which the notional interests of indiviiual ~ountries are
met in proportion to their atllity to press thene iverests at the
bargaining tahle, Tne regotiations may be = formallic, . or may not
take place at all: the dominating power in = reglon wav imnly set the
terms under which other co.ntries participate in 2 Fishe- ~ver which
they have overlapping irterests, This is clewly vt sitaasion in
which o firet zase study, fong Kong, finde bersel:. Tie terms and
conditions under which she fishes the wa‘terf—. Touniing ter
territory! are ¢etermined ntirely by the Pe 2w ke i of China
{(PRC). In this situation, the contribution o -rade Lo Cistb te the
food supply fulfills an important, and potertoally ncressingly
important, role.

This urequal distributicr of Surgaining power sy ul .o b reflected
within, as well as betweer nariorns. Differen: regiznw miv have
different sizes of fleer, fleets fishing closer to - fu-rher from shore
ar catching higher valued or lower valued specice, 1 thir event,
certain regicns, representing certain sectors .o the nazlonel fleer,
may have a strongsr intluescse on the national negotlating position,

as well as being able to benefit more from whetever apresments are
reached. Our second case study, Northern Trelord, Tinds (teelf in this
position, "caught' betweern the stronger natiorsl politlca. indfluence

of the Scottisk fishing fl=et on the one hard. =nd tne soecial prefer—
ence given to the Irish Reaublic's fishing flee+ at o tirrpean level

on the other. Again, this unequal distributicr of -epotiting influence
can affect supplies of fig-.

oore case of
Northern Ireland, as part =»f the Lwwpean Jommunity. Tas ~x-hanging of
rights to fish in third-pacty waters for the right 7 third-party
countries to export fish to the Community can ulsc ave oiiceable
(in this case adverse) effects upon the indigenous regicorl industry.
Thus, the trade in rights to fish can be as Intortayr as rhe trade in
fish ard fish oroducts.

The following two sections discuss the fisher econzmies f Hong Xong
ard Northert Ireland, with avtention '?eing giver to ~—he iwportance
of trade in fish and fish -roducts, and in "vights o fLe'. In
neither case 1s the guestiocn of trade in fish procuns 4 natter of
great cuwrrent politieal ooncern, but in both cases 1~ pldve an
Important role,

266



The Fishing heonomy of Horng hong

Trdigencusly produced il

The territcrial waters of Horg rong are extremel, smal. I res, as
mentioned above. They arv a proximarelw 16,500 “e-tare- (or €5 square
miles) in area. This Is an extoemely Siall area. el reprecernts only
a small part of the grounds exploited the ons foe lee. The
major grourcds are to be found off the Zouth (min- oas
1EC=kilometre wide cectiom nutween Halnan Tsiand il
the better Fishing grounds ade within Chinese waors”
these waters Hong Kong vesse.s must obteln a licence j:um the PURLC.
authorities , in additicn ~o Sulfilliny & mmber o other res-rictive
requirement:s.

In additior. to the capture {ishary, tnere are “w. dther sotives of
indigenously produced fist in Hong Xong, The 71-51 of these
mericulture, and the second is tulture in freshwiTer [onds.
of these three categories of activity, fong Kohg s apiroxinatzly 30
per cent self-sufficiert in marine fish out only £ per cer? self-
sufficient in frestwater fis*. The excess demand for fisn other than
those produced domestJ_La_l v ls met by trade in fisn ano fich products.
In addition there is & signil in f c Lo ostock the
mariculture nets.

Estimates of the number of people actively inwolwed it fiching in
Hong Kong varies between 28,200 to 35,000.% The most —omwr. estinate,
that fishery employment was 3,000 in 1481 (1], indicates *iat fishery
employment was 0.8% per cent of the population of 2.1 millism.  The
number of fishermen fell on .verage by 0,86 per fent er annige

between 1976 and 1981. HNaotwithstanding this, the cator taben by the
fleet increased by 19 per cent between 976 ard _430. betwesn 1376
and 1981 the number of versels fell by 500 to 3,¥0, at, average decline
of 1.8 per cent per annum, [0,

Over this pericd of decilne in the capture fisnery the mari:.llture
industry has been expanding rapidly. Tn 1976 —rere were &7 mari-
culturists in Hong Kong, whe collectively owned 260 raft: from which
were suspended 6,681 capes. By December 1980 thwre were 1,052
mariculturists who betweer: ther owned 7,239 rats fron whic! were
suspended 14,049 cages. The scale of cperation increared sienificantly
during this perlod from alimosi 7 cages per mewrdo.lTarist o ‘Nemge
to 9 per mariculturist. The apgregate weight of tisn produced by the
mariculture sector rose from 574 tonnes in 18765 - 780 torzwes in 1980,
an aggregate increase of *2.0 for cent.

Informatior, on the rreshwater pond fish producticn sector o ot
readily available in liong Kong. There i some anecdotal evidence that
the numbers of pond faxms are declining, althouph Toc 1 prodaction

of freshwazer fish has iroreased Ffrom 3,627 tonne. In 376 03 5,000
tormes in 1980, an inciease of ¥ per c:er‘.t. [37.

The consumption of fish in Hong Kongf
In 1978, the aggregate consumption of fish in Hone Xony, vt FEIR -

per annum, r“epre‘%en‘t'lmr a most it per oent of apgregate fool consump-
tion., Information is not available on expenditire on Tish sroducts Jor
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1878, but in 1875, the latest year for whicn expendi-ure lata is to
hand, and when consumptior of fish was 31,0 ko, (177 e cernt of
aggregate food constaption) expenditure or ficn was o, 08 er cent of
per capiza C.D.F. Infermaticn eencerning consCkRption of ol expenditure
on fish in Hong Kong is given in Table L, [: i- cleqs firm this that
consumption of fish in Hone Kong peaked in 1377, and rhad zonsunption
of fish exceeded 30 kgs. per capita per anmun Letween St ¢ and 2976,
The relative constancy of consumption is not re!lested it the figures
for the proportion of ircome spent oni fish, wt’-n fel | frvm 7.27 per
cent of per zapita GIF Omediusted) in 1965 w a3 jr 107,
(Estimates of the cwn-prics elasticity of derxi. S [ist and of the
income elasticity of demanz for fisk have beer ade ir the anlory, but
the estinating equations and the incamplete specificatiaor s of the
estimating equations severely limit the usefil:viss ~F there eatimates.
For these reascnz they are nct reported here, )

The importance of the fres:ness of fisn to the Jong *ang consumer
(that is, to the Chinese community) canmnot be smphasized oo much.

The proportion of marine fish consumed in some “orm othar than fresh
has remained relatively static at 15 per cent . total marire fish
consumption. 7 per cent of total consumptior. i cured (53 ted op
dried}, 6 per cent frozen and 2 per cent carres. More than #0 per cent
of the freshwater fish consumed in Hory kong 1y _onsumed in the fresh
state, and the balance i: sold chilled.

Table 1 : Per Capita Conuumdtion of and Expenciture on "ish in Hong
¥ong, L1965 - 1078

Year Marine Ireshwater All fish/ Marine irestwsiter AT1 Tish
Fish Tish (kg) A1l Food Figk:  Fich(HKE) _xpenditure

(<g) (%) (HK$) ~epr Capita
G.D,P. (%)
1965 21,2 7.8 1a.51 b3 W £,27
1966 20.0 2.8 14,13 37 e 206
1967 2.4 8.9 17.00 34 i3 L.7h
1968 23.5 8.4 16,85 33 32 2023
1989 23.6 3.2 LEL27 13 32 L.7%
15370 25.1 6.9 1E.26 37 ZR 1.€9
1971 22.9 8.4 15.28 32 12 1.65
1872 23.8 8.5 15,52 38 3L L L.E9
1873 22,6 8.6 15,86 3t LR .82
1974 23,7 7.9 L6.10 39 iz Tbg
1975 2.8 3.6 15,70 B 1 T.49
1976 22.2 2.1 14,70 rLa T n.a
1977 21.5 7.4 12,72 n.a P mn.a
1978 21.0 7.8 L2.99 M.a 1.4 r.a

Source: 4, Appendixes 1 and 3.

Trade in fish and fish products between Hong Forp anc ‘he rect of the
World

A3 was mertioned above, Mong Kong is about 40 per cen self-aufficient
in marine fish, but only 16 per cent self-sufficient "= freshwatep
fish. Details of exports are given in Table ¢, mports in Table 3,
and re-exports in Table 4, ill for the years 1976-1980. Tible
sumariges the previous trree -ables, and demenstvates cleirly Hong

268



*(g-Te"dd ‘g in puR £z SIIAEL J03F SAIMOG)

Gz 264° 118220555 T095 98T  T1005° s00° T| 952° 568|028° 80T | 188 TOT| 0SS 06 6hz 581 006° L8 gizatels
L8R LT 0% BT RS0 5T gLR 91 6EE°TT |G09°T |H3E‘T |9he®T |BEE°T |S66 SAOUID
czetzeh  lggTiTac  |ehTusz  l99nt0Sz  TELf7Zz|TSGUeT jZ8TieT |0Z2°ZT{ZeT°TI|6LE0ET S08NTTON
cafzhh lo0sSseh  |2T66ez  1B62°8NZ  |260°5RZ[99C4TZ [ezst0Z jgezfaT]ec1tLl|eTn 8T SUBBUEISNI)
SEBTLT 5RO SC FAFARA 9T8° § BERT |- - - - - fa1 us13
oonterT  tzTotheT 1TeetorT  lozhtsTT [9c0tas [TestzT |OT0°TT |eswfOT|eLetOT|S6E S SBATIRATI] YSTI
167°ET 0gatatT EB9°0T - - re] nost T | Z88 - - 839TTT] YsTd
ozetThe  |nzhtT9e  |ne9tesz  |se8te9z  eeLtzhz|o0TiBE |609°0€ |LL0fTE|hZ8SUE[Hest e UST3 JeL1EeMysaiy
16T°987 loacsnsT |ssetact |9rstn0T  lenTen |£95°6T IwestsT jnoR‘oT|szs’ #T|T196%<T USTI SUTJIe

CART-C.57 CSU0y SUOH 0% S10NpoLd Yel; PUE YSTI JO sagodu @ g eldqer

LB BSE STi'5oh | goe‘och | oTotses |otstene|stot e [esnine [9ssfszlezet1z)zastat =10l
Dt 990" T ui T3 taT ZL ne z z SIS0
998° e 79550k 4567 so~'Be |z29%¢  fwasc |sests |eiefe [eEToH SOSNTTOR
eLifrsz | 8e9t3-z | 9Te‘Lez |ZocteozieTn‘s  |esste |Tscts |sza's |OTL's SURSOBISTLL
OEB £55 £o1 Zneg - - - - - A2 usTi

Reh ETS T3¢ £h7 1 3 T SRATIRATISG STI

- - 7T Al RrAl - - S38TTTd dST3

oot g% 70T 15 £87 331 &5 ST ARIBU[ERIT

oEtge {engcTn lezets pelefIT |eastaTiaeT e |neste UET] SUTIEN
¥

PODEBL BLET 3457 LEET 5T GRET SreT | BaT | 24T 9LST

_. (SCOCs ML) ITTER (saUuo ) UATaM ST

CERT=CLET ©BUCY BUOE @oaf S3orpodd {570 PUB 4514 30 S000¥E 1 7 9T4E[

269



((sadodu] - spaodxg-oy + siaod¥g = eDPRIL JO SOURTEH) h — ¢ SOTqRL UGIJ DIATISD s0unog)

*{ge-Teddfg 4 pue £ ¢

STV, 0T 22JN0Z)

889°596— | £80° T65- |89t 86 hgh 08 Tis9n‘ 9ee 180, 69-} 6hZ T3] 265 ¢ |eTL E5ir08 LS Telol,
BLS € I TAR LRt 9T €- £68° T~ jOTE~ 82— |oge- |S94- e SIFYLD
6L 0LE- 1966°957- |602°¢6T- 189 9T T4 Te0* 8e 69T 5~ | §56° n-{262°n-|89T° G- |RIT* 9~ SOSTTTOW
59L°9¢ Te8° 29T |ST9Hnd  [SS8°whT  |6E6°THE|TEE 4- | 9uk*9-{00z%s—|s89%e-|rBE° G~ SUESOE]S)
20L°T-  |08TT g8z ¢~ £BZ° T 52¢T [~ - - - - £13 ystg
ORE“BNT- [€6£° 28T |TLO 0ST- |L0E° 86— |256°9L-1hGL°0T-! BB0°0OFSZO' O E6H  6=[960° 8= SaATIPATIN] UST]
Teefzi- |e8£t91- {96L°6- - - Ok~ neh T-|88a- |- - SI9TITd YSId
RGh Teh— (022 e5e~ {929°TaZ~ |098°852— |Lnt*6ez45Te  as-] w6T* 984490 0882 T 08 €15 Te USTI JoreMysat]
096° 68~ |€6S°S 9708 zee‘ 9T~ |zheFec-|682t9- ¥ 091" Z-|n62° T-|LLn’ n-foDE® 9- UST BuTIey
086T-9L6T ‘Sucy SUOH UT xSIoNPOAd USTI PUe UST3 UT 8ped] Jo soueleqg @ § oTde]

555°9en | gozfeen | ZOMCBIE BZS BZZ{TET vz p6L*LT | £LT°9T|228%2T|L00°0T|THS TT Te30],
158°62 | 209f0z | 9Tnier 88h‘2T 1S68°E [88T°T | TIOT [z98 |Tes  |T9s SIS
gze‘ey | nog‘es | §ec8S TLOST9 1262°GHh [09L T | ehefz |82tz |Te9%2 |S96°T soSnTTOH
£56°687 | BSSTETE | 88L°ZBT | BELiSOT|620°trTfzzo’e | ESSCL |zo0fs [Tha‘e |sogfs SUBS0ELSILL)
gz6‘nT | eogfse 6E° 8 9k0f L [e0S'z |- - - - - A3f ysul
RS he | 9zsfoz | ortfer BSR°9T [SLB°OT [9sh“T | 899 lzen  |ies {ese SPATIBATIS] YSTI
64T oHT 852 - - Al g £2 - - S32TTTI usL]
8516 Ti6° € 018 T Gh5tz  |Z18°¢  |£me REE 981 EhE 55¢ YSTI Jolemisadl
056° Lhr £62°68 T6h°SE 288°22 |09B“ L2 942+ 908t fenstz | H8B°T |LZ0%H YsSTJ SUTX

0861 6LET BLET LLBT 96T | 0861 BLET | 8L6T | L46T | 9L6T

(S000§ H) enTes (SUUOL)IUBTaH Sienpexd

0BET-946T °JUCy SUCH WoaZ

$3IONPAI] USTI PUE UST3 §O siacdxg-of

h 8TJEL

270



Kong's net dependence on the rest of the world 1o mee< the Jemand for
Fish in the colony. This is particularly clear .in the case of freshe
water fish and molluscs, which accounted for a significant portion of
the balance of trade deficit by weight and by value in 197F (£2.3R

per cent and 83,08 per cent respectively). It i4 also clear that for
certain products, in particular crustacea, the added value in process-
ing before re-export is pertieularly sipnificant, and is sui Ficient
1o turn a quantity deficit into a value swplus. The =mall surplus

in trade in fish fry is surpriging, as the indigencus production of
fry is for lower-valued species, and imports are for tre nipher valued
mariculture species. The aggregate trade defivit on fish and fish
products is a significant if not a large sum. In LUBC the deficit

- oo . P

was equivalent to approxirately 1.4 per cent 7 0P, O
The countries with which Hong kong trades in fisn procucts/ but a large
proportion both of imports and of exports come from or are destined for
one or two cowitries. The principal destination Sor exports of fish
and fish products from Hong Kong is Japan. The proportions of exports
destined for that country from 1976 to 1880 by weights were as follows:

1976 1977 1978 1974 1380
69% 4% 77% 69% £3%

The other country for whica a significant proportion of fist and fish
products exports were destined between 1976 and 1980 is the U.5.4A,

The proportions of the total weights of fish exported fram L4976 to 1980
were:

1976 1577 1978 137y 14980

21% 16% 1u% 19% 16%

Thus, these two countries accounted for approximately 30 per cent of
all fish and fish products exports from Hong Kong during the period
for which data are available. (The figures are very similar in terms
of the value of the fish exported.)

Dependence on countries as sources of fishery imports to Hong Kong is
not as concentrated as the destinations for exports. ‘evertheless
five countries (PRC, Thailand, .apan and Macau aré Taiwan) providing
75 per cent of the imparts on average, with PRC alone sroviding 50
per cent of the fish or fish products imported into Hong Komg.

Heng Kong dependence on PR

There is clearly a dependence or the PRC by Hong Kong, both for the
right to fish in Chinese waters, and as a source of fish imports,
particularly freshwater fish. Although I have not been able to obtain
figures on the sources of fish fry imported into Hong Kong for the mari-
culture industry, it is alse clear that, as most of the higher valued
fish in the mariculture units (mainly red, green and yeliow groupers)
are grown fram imported fry, it is clear that this importani sector

of the Hong Kong fish supplying industry would e much more _imited in
scale in the absence of imported fry (primarily from Taiwar and the
Philippines).
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It is difficult to anticipate the futwe develooment of trade in fish
and fish products betweern Hong Kong and the remainder of the world.
Certain features of the development of policy in Chine may however,
have a significant beardirg on this, These inclide:

- The increase In aggrepate food consumption as the .opulation of
China increases

- The increase in per capita food conuumption 1: the leve. of econamic
development in Chinma increases.

Both of these signal an increase in the demand for fich fer domestic
consumption in the PRC. This clearly has significant implications for
Hong Kong, particularly in relation to the supply of freshwater fish,
but also in relation to the terms under which Hong Xong vessels are
entitled to figh in Chinese waters. There are already restrictions
on the number of vessels entitled to fish in Chinese waterw (this
applies, surprisingly, to smaller vessels); and vessels which are
granted access must be licensed. In addition, Hong Kong vessels which
are permitted to fish within Chinese waters must land a proportion of
the catch {currently 10 per cent) in the PRC.

Whilst the degree of dependence is difficult *o quantify, 't is clear
that Hong Keng is particularly reliant on the FRC for fish and figh
products to augment its indigenously produced food supply. In the
next section of this paper I will investigate the fishery economy

of Northern Ireland, and in the final section I will attempt to draw
conclusions from these two 'case studies' on rizhts of access and the
trade in fish and fish products between small and large economies.

The Northern Ireland Fishery Economy®

The Nerthern Ireland sea fishing fleet is a amall but socially impor—
tant one. Full-time and part-time employment in the catching and
processing sectors provides employment for approximately 1300 people
in the province, in areas where the unemployment rate curmently can be
between 15=20 per cent, and scmetimes exceeds the higher tigure. The
fleet is based upon two areas: the major part of the fleet is focused
on the South Down coast (on the ports of Kilkeel, Ardglass and
Portavogie) and there is also a smaller, seasonal fleet which fishes
the inshore waters along the rorth coast of County Antrim and along
the coast of County Londonderry. The South Down fleet fishes primarily
in the northern section of ICFS area VIIa. (This is essentially that
part of the Irish Sea between the latitude of Carlingford Lough and the
Mull of Kintyre). The main species caught are nephrops, lerring, cod
and whiting. These four species represent over eightv per cent of

the fish caught by the South Down fleet,9 This fleet, in turn, lands
more than 97 per cent of the fish landed either by weight or by wvalue.

In comparison with Hong Kong, the Nerthern Ireland fleet is parochial.
Alnost all of the fishing is undertaken on a “day-trip" basis, with
the exception of a small sectcr of the fleet, 5 or so purce-gseiners
which exploit both the Minch terring and markerel, and the mackerel
stocks of the south-western approaches. These vessels may be away from
their home port for several months at & time.
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One of the starkest contrasts between the Northern [relanc fishery
econany and that of Hong kong is the much lower Jdemard] for fish in
Northern Ireland. Aggregate CDFISLJmp‘thII of fish (exc: L.dmg "indirect"
consumption of fish meal #nd oil used in animal feed or in the prepara-
tion of foodstuffs) is currertly approximately 4.70 nurces per person
per week, or under € kgs. per head per yvear. Hence, fish does not
assume the same Importance ir the food supply of Nor'them Ireland that
it does in the food supply of Hong Kong., We therefore have to consider
the problems of access and the jguestion of trade in Fish products more
from the viewpoj.nt of the supply side than the demand side of the market.
It will be convenient first to consider the repulatory regime under
which the Northern Ireland fleet operates, and then to consider its
contribution to determining this regime when compared with other parties
involved.

The regulation of fishing in the Irish Sea

The fishing fleet from Northern Ireland'® operates under two sets of
policy influences: those fram the naticnal government in London, and
those fram the European Commission in Brussels. At the national level
the regulation of fishing within 12 miles either of the Northern Ireland
coast on of the mainland coast is achieved by rules and orders
implemented  either by the Department of Agriculture for Northern
Ireland (Da. ;, by the Department of Agriculture and Fisheries for
Scotland (DAFS) or by the Ministry of Agricultire, Fisheries and Food
for England and Wales (MAFF). Tishing activities outside the 12-mile
limit but within the United Kingdom 200-mile limit are administered

and policed by the United Kingdom govermment or. behalf of the European
Cammission under the Hague Agreement of 1976. The Isle of Mar, one of
the main foci for herring fishing in ICES area VIla, is rlelthez part
of the United Kingdom nor of the Furopean Commmnity, [ts own Hoard of
Agriculture and Fisheries administers the waters up to 3 miles from the
coast of the Isle of Man. The waters fram 3 - 12 miles from the Marx
coast are administered jointly by MAFT and the Marx Board i consultation
with DANI. Hence, the only area in which the Northerm Irisr. fishermen
currently have a preference is within twelve miles of the coast of the
Province. This preference, agreed in principle under the Treaty of
Accession to the Furcpean Cemmunity, is likely t¢ be eroded by several
factors:

- it is a temporary derogation from the principle of egual access,
which remains a basic tenet of fisheries policy in the European
Commmity. Unless otherwise renegotiated, it will cease at the end
of 1882,

-~ (ther vessels which have traditionally fished within 12 miles of the
Nerthern Ireland coast (primarily the Irish fleet from the east
coast of the Irish Repuslic) retain their rights to access.

- Conservation measures for stocks deemed to be wider threat within
the Nerthern Ireland 12-mile zone must not be discriminatory {(i.e,
give preferfme to one fleet rather than ancther) and must be

temporary.l
Aggregate catches for species deemed to be "under pressure"’ are deter-

mined by the Council of Ministers of the European Cammission acting on
advice fram the area and species working groups of ICES, and from its

273



Advisory Council on Fisheries Management. The Councll of Ministers
decides only on aggregate carches and natilonal cuotas tor Total
Allowable Catches - TACe), asd the allocation of this raticnal quota
amongst the fleet of a particular area is the resporsibility of the
national government. In <he Irish Sea, the UK ;uota for herring has
traditionally been allocated by a licensing system (scmetimes restricted
sanetimes not) combined with a closed season. Uther white fish species
have been controlled by closed seasons.l?

This, then, is the regulatory structure within whics the Northern
Ireland fishermer: operate. To determine whether or no there is any
potential for bargaining strengths to determine the depree »f fairness
of the resulting fisheries pclicy, it iz necessary to identify points
at which bargaining takes place in the decisicn proces:. There are,
in fact, four peints at least where regional interests may (or may
not!) be pressed:

1. Within the working groups and Advisory Council on isherles
Management (ACIM) of ICES.

72, Within the Council] of Misisters.
3. Within the national political system,

4, Within the allocation system for rights of access <o the national
TAC for a particular species.

To suggest that there is overt discrimination against ~he Horthern
Ireland fleet at any of these decision points would be incorrect, It
would, however, be appropriate to remember that the decision process
encapsulated in stages 1 to + is essentially a political one, and the
extent to which Northern ireland’s interests are representoed may depend
on the degree of representation that Northern Ireland has at any stage,
At stage one, there may be a scientist from the [ANI {isheries labor-
atory within the working groupl{s) dealing with the VIla amea {(amongst
other continguous areas) but not - to date - in the ACTM. Within the
Council of Ministers the Minister of Agriculture for the U.K.
represents all U.K. fishing interests, but is subject o lobbying
primarily from Scottish and (te a lesser extent) English fishermen's
organisations., Furthermore, the structural fisheries policy of the
Furopean Community has specifically encouraged the expansion of the
Irish Republic's fleet amd thereby increased its bargaining strength.
The Manx herring fishery is regulated by a licensing system and, on

a week=-to-week baszis, by a Management Committee. Although thecretically
represented on this Cammittee (together with representatives from the
Isle of Man, England and Scotland) attendance has apparently been
sporadic. Nerthern Ireland fishermen often argue that the restrictive
licensing system which has been introduced from time to time Is also
discriminatory, as it limits access to vessels with participation in
the fishery for three (or more! of the preceeding years. Clearly the
scheme is discriminatory, and intentionally so; it does not discrim-
inate againet Northerm Ireland fishermen alone, however,

It hag been sghown above that there is the potential for Northern
Ireland’s interests to be resresented less forcefully than other
regions’ in the determination of Irish Sea fishery policy. To demon-
strate this (or test the hypothesis that there is a lack of equity

in Irish Sea fisheries policy} would, however, be extremelv difficult.
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One indication is the attenticn explicitly given te the Northern Ireland
fishery by official governmental investigations. In “he three parlia-
mertary reports on the United Kingdem fishing industrv since 196013
there is virtually nc mention of the Northern Ireland industry, Simi-
larly, in the fishing irdustry press in the Uaited Kingdom, there is
again almost no coverage of activities in Nortrern Ivelarci. Although
other events in the province Fave been the sus’ert of extensive
investigation by governmental agencies and media commetitarwy, the Fighing
industry remains one of the least understood aspects of ne Northerm
Ireland econcmy.

Thus far we have simply established that, on the fac: of .t, there is
the possibility of under-representation of Nortrerr. lrelani's case in
the forums where fisheries —oliclies affecting its fi-hing industry
are discussed. We shall now investigate some of thre vuyrent problems
of the Northern Ireland fishing industry.

The Northern Ireland fichirg industry

As has been the case with other regional Unitec Kingauan fishepies,

the Northern Ireland industry has exprelenced fluctuating fortunes over
the past 12 years. There has been a growth in the fleet {to 152 in

1980 from 98 in 1970). Preductivity of the vewuels rge mtil 1974,

and then showed a secular decline, although there was a brief rise in
productivity in 1978/9. Most of the stocks which the fleet exploits
have been, since U.K. accesszion to the Eurepean (ommmity, subject to
more or less stringent cquota cormtrols. The administration of Commumity
waters on a year-to—year bazis, in the absence of & Jouncil agreement

on a conprehensive Cammunity Fisheries Policy, has proved unsatisfactory.

A report on the Nerthern Ireland fishing industry (5) dis:ussed the
future of the imdustry under three scenarios. The weil-baing of the
industry was seen to depend crucially orn the long-term management
regime to be implemented, and the underlying productivity targets to
be incorporated into the associated structural policy. [0 eusence,
the scenarios represent attempts to assess both the effectiveness of
the presentation of Northern ‘reland's case ir the determination of
a policy, and the extent to which the Northern Treland fleet could be
given preference in the regstiations,

The three scenarios were developed to model the cutcome of particular
vessel productivity objectives and criteria for the allocition of
quotas to regional fleets fishing in the area of the Tris: Sea. Two
productivity targets were included in each scenario: the f{irst assumed
that the target productivity would be that achieved in the period
1972/4 by the Northern Ireland fleet. This is clearly the more
stringent of the two productivity targets. If it was implemented
strictly, it would result in a significant reductior in the fleet.

The alternative target was that the fleet should regain the produc-
tivity per vessel achieved in the 19738/9 period. Thiz targef admits
that improved vessel productivity is reguired in the Yortrzern Ireland
fleet as in all other European fleets, but that a rigid requirement
to achieve maximum efficiency would produce social effect: whick would
not be acceptable.

The first scenario investipated the effects of achieving these prod-
uctivity targets on the Northern Ireland fleet if It Jere simply to
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retain its historic share of tre area's average total catch from
1973-1978. The second scenaric replaces this with the assumption that
the Northern Ireland fleet receives 90 per cent of the total United
Kingdam quotas of the TACs in area VITa. The “inal scemaric is the
most optimistic of the three, Ly which Northern Ireland vessels ape
given daminant preference in that section of ITES subdivision VIila
north of latitude SUPN. In terms of representing the interests of
Northern Ireland, the first scenaric is the least favourable, scenario
two intermediate, and scerario three most favourable. The results of
this exercise are shown in Table 6. The total quantity of fish avail-
able to the fleet varies from 10,290 tonnes under scenariz cne to
17,750 tonnes under scenario three, To put the oase ir ite most
extrepe form, the strengtn with which the interests of the Northern
{reland fleet are pressed in intermaticnal (and national) regotiations
miy affect the size of the fleet by up to 100 vessels (150 vessels t 50)
and by 7,500 tonnes. Whilst these figures do mnot bulk large in a
national context, the social implications of the mos® pessimistic
outcome for the South Down would be severe,

Table 68 : Vessel Retirement/Recruitment from 139 Horthern Ireland
Fleet under Three Altermative Scenarios
Productivity Tazgetl Soenaris
1 £ 3
1972/% average catch per vegsel -28 to -5C -13 +3
1977/8 average catch per vessel G to =28 +1 L0

Source: 5, Table 1, p.173.

1. In 5, a number of more sophisticated productivity targets were
considered, to account for the increase in vessel catching power
in the fleet over time.

Implicaticns of the Hong Kong ard Northern Treland Experience for
Other Fisherles Economies

The experience of Hong Kong and Northern Ireland in terrs either of
access to fishing grounds or in terms of the import of fish to meet
demand not filled by domestic production is that there exists a
potential for the small country to fare less favourably than the large
country if economic and political power is not aquitably distributed,
In the case of trade in fish and fish products, Hong Korng's reliance on
China to supply the major part of demand that carrmot be met by domestic
production may conceivably result in the terms of trade in tish (and,
incidentally agricultural) products to move against Hong Kong as
aggregate and per capita consumption of fish increases with economic
development in the P.R.C. Similarly, as aggregate demard for fish in
the PRC increases, the terms under which other countries {(including
fong Kong) are granted access to PRC waters is lixely te become less
favourable. The experience of Northern Treland shows that the
bargaining strength of an individual country may lave a significant
influence uron its access to fishing grounds, and therefore the degree
to which it enters into trade in fish and fish rroducts,  Using a crude
caleulation, the aggregate demand for fish in Nerthern Trelard is
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appraximately ES,OOC!1 Litt::r‘nnes; dezending upon the scenario chosen, the
export surplus (either to other regions of the British Isles or to
other countries) varies from 4.25 to 11.7% tornes.

The essence of this paper hag neen to show that there 1s prima facle
evidence for the terms of trade in fish and fish products gradually
turning against small countries which are net imporrers of fish, At
the same time, the terms under which these smnll countries gain access
to fishing grounds may become more stringent over time.l5 The extent
to which existing internaticnal institutions (urdder UNCLOS TIT) and
other international of inter-regional agreemeritsz are equitable in their
approach to fishing ground access negotiations deserves attention.
Purthermore, the terms under which trade iz carried cr., and under
which smedl 'fish-deficit' countries are permitted access *o large,
"figh-surplus' countries grounds, is worthy of the attention that was
paid to commercial and philantiropic international flows of grain in
the 1960s and early 1970s. Only as a result of such empirical invest-
igation will it be possible to determine whether the pricr hypotheses
deduced in this paper hold water, If they do, there is a considerably
greater agenda of work to be done.
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Notes

1.
2.

10,

11,

1z.

T use this term in a gereric rather than particulay sense.

In reality the two issues are linked, and they are separated
here only to clarify them rore precisely.

This euphemism for extended fishing limits became curpent during
the Third United Natiens Conference on the Law of the Sea (UNCLOS
III).

With the exception of a small territorial water varying fram 3
miles to zero!

The definition of Chinese territorial waters in the South China
Sea appears to be imprecise.

The problems of estimating the number of people actively involved
in fishing in Hong Kong arise partly from the social habits of
fishermen, and partly from definitions of employmert. The Cemsus
and Statistics Department (CSD) of the Hong Kong Govermment, using
cne definition, counts the labour force as camprising those over

15 years old who have been in employment during the previous 7
days. It thus excludes from this ennumeraticn both these who

have a part-time interest in fish capture and qulture, an¢ children
under 15 years old. These latter are, however, ar integral part
of the crew on family-owned vessels (which comprise the large
majority of the Hong Kong f eet, the boat also representing the
sole dwelling for the family in many cases). The Agricultire and
Fisheries Department (AFD) estimate on the other hand, i derived
by multiplying the number in each class of vessels found in the
Hong Kong fleet by the average crew mize for each ~lass of vessel.
This overcomes the problems encountered with child crew members and
with part-time fishermen if +he CSD approach iz used,

Most of the information in this section comes from or is derived
from [4].

Much of the irformation cn the Northern Irelarg fishery economy
is obtalned from [5].

The proportion of herring ir the catch has declined significantly
over the years because of persistent overfisting despite attempts
to regulate effort.

We are concerned from this point on only with the South Down fleet,
excluding the activities of the few purse-seiners in more distant
United Kingdom waters.

The U.K. goverment was zuccessfully brought before the Burcpean
Court in 13980 for implementing, via DANT, a ben on herring fishing
along the Mourne Coast for all vessels exceeding 35 feet in length.
This was deemed by the Court to discriminate in faveur of small
Northern Treland versels; as a result, a total ban ¢n herring
fishing in that area was introduced, on an annual, renewable basis.

There are, of course, cther partial conservation measures, including
regulations on the type of gear that may be carrie¢ and the mesh
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13,

14,

15,

size permitted.

These were: the Fleck Cammittee Report {1361}, the House of
Commens Select Camitree on Expenditure Report on <he “ishing
Industry (1978), and the House of Lords Comdttee on the Fishing
Industry (1980).

This figure is derived by multiplying the annual consumpt ion
per head (U kgs.) by the population (approximatelv 1.5 million)

There is also the problem faced by =mall countries with long
coastlines and extensive areas of sea within their fishing limits.
This problem is that of ensuring third country access is only
gained under fair terms to the host nation. This problem arises
both because of the difficulty of policing any agreement between
a small country and a large country’s flee<t, and because fishing
ground access for the larger country may be tied tc somp form of
aid to the smaller courtey. I have not congidered these issues
in this paper, however,
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Abstract

3mall, open economies, such as Northern Ireland and Heng kong, find
themselves in essentially similar situations from the viewpoint of fish
supply. The management policy for the waters in which they fish is
determinec, by some political entity other than their own, with
objectives which sometimes differ from their own. Nevertheiess, they
are dependent on trade in fisheries products to support their fisherdies
economy. The paper investigates the conditions under which these
geographically and culturally dissimilar regions trade in fish products,
and attempts to draw lessons for other small economies, both fram the
perspective of fisheries management and food supply.
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Analysis of the EEC Trade
in Seafood from 1970 to 1980

Ulrich Sommer

Institut fur landwirntschaftliche
Marktforschung

Braunschweig, Federal Republic of Germany

Between 1970 and, 1980 the volume of world trade in fishery
commodities has increased by one fourth while totzl satch

has grown by a tenth only. In particular the great trade
expansion was attributable to products for direct human con-
sumption. Their trade volume rose by some 70 % equally much
more than the 20 % growth realized hy total catch used for
food.

Contrary to the expanding trade in food fish commodities
there was the decreasing trade in fishmeal and -oil. However,
concentrating on seafocd, this category will not further be
considered.

The strong increase in foreign trade with fish products for
human consumption was connected with growing prices and
changes in the commedity structure (higher shares of high
priced shellfish) which quintupled world trade value within
ten years (table 1).

The most important market in the world for fish is Europe,
In 1980 three quarters of all traded fishmeal and -oil and
nearly half of all food fish products entering foreign trade
were s0ld in European countries. Of this quantity almost

60 % and 70 % respectively have been bought by member coun-
tries of the European Community, which equally spent more
and more money to buy an ever growing bulk of the highly
wanted goods.

The reasons for the expansion of food fish imports of the

EEC-9 from 1970 to 1980 (quantity: +60 %, value: +500 %)
are discussed in the following paper.
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Develcpment of Food Fish Landings in the EEC

Foreign trade in fish is ccnsiderably influenced by total
landings of the national fleets. Therefcre, I shortly point
to the development of national landings before discussing
the trade flows,

The biggest landings of fish for consumpticn within the EEC
are still brought in by the United Kingdom although with

760 000 tonnes (t, fresh fish landed welght) the account is
some 25 % less than in 1972, the year with the largest

cateh ever got. This decrease is expected further to con-
tinue if it were conly because the distant water fleet is
permanently reduced. In consequence to the almost total pro-
hibition ¢f the herring catch and the loss of the Icelandic
fishing grounds it would have been even more distinctive if
the pelagic fleet had not had the chance to switch over to
mackerel-catching, But the intensified expansion of fishing
efforts tc the mackerel. stccks has meanwhile led to an over-
fishing already shown up in the dwindling catches, which is
all the more alarming since up to now other stocks worth
fishing have not yet beer found.

The production of erustaceans and molluscs in the UK has
doubled since 1960 and since 1973 fluctuates between 65 000t
and 80 00C t.

The French catch of fish and shellfish ranges since 1965

- except the landings of 1671 - between 750 000 t and

800 000 t (nominal weight) and econtrary to most of the other
EEC member countries shows a slowly increasing tendency
since 1978. This is due to the broad orientation cf the
fishing industry and to the strong development of the yield
of molluscs which to a high degree are produced ir agua-
culture. In France total production of mussels, oysters and
other molluscs has nearly doubled during the last 15 years.
On the other hand the restricting influence of quotas on the
total yield of French landings has been insignificant mainly
because of little importance of the herring fishery.

The landings of the Italiar fishing fleet have increased
since 1962. This can be attributed to the growing cateh of
sgrdines and anchovies and to higher production of molluscs
whereas landings of other epecies stagnate on a level bet-
ween 160 000 t and 170 000 t.

Landings of fish for human consumption in Denmark (almost

one fifth of the total Danish ¢atch in the average of 1978

to 1980) have reached their culmination in 1980 in spite

of catch restrictions in the EEC-fishing zone in force since
1978. Herring landings again have strongly increased since
1974 and with more than 50 000 t reached again the level of
1666 to 1968, Mackerels are not very important for the

Danish fishing industry, they add only 5 % to total landings,
however, in the course of the time they have extended to
tenfold their 1970 bulk, In 1980 growing cod and haddock
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lgndings {(#33 000 t = +26 % and +6 00C t = +60 % respec-
tively} were main causes for the large total yield.

Primary importance for the Danish processing industry and
export trade have the direct landings by Swedish trawlers.
Since the herring landings faded away - they decreased from
100 C00 t to 13 000 t - mackerel landings tock their place.
Partly the direct landings of herring were replaced too

by processed herring experted by a newly modernized Swedish
fish processing industry.

The Danish production of molluses has importantly grown up
to 70 000 t which is the fourfold of the average of the
years 1966 to 1968.

The rebuilding cf the catching capscity of the Netherlands
fishing fleet after intensive scrapping measures in the
mid TOies resulted in increasing landings since 1976. As a
consequence of the prohibition of nearly any herring eatch
the Dutch herring trawlers have suceessfully diverted to
the mackerel. But cod landings have 8lsc increased since
1976. Morecver, the catch of new species such as horse
mackerel has sensationally widened within a few years
{1976 to 1980) from 400 t 30 000 ¢.

The production of molluses in the Netherlands has always
been lmportant, sometimes it attained 35 % of total ecateh
but normally it shows great fluctuaticns around a more
lower level.

In the Federal Republic of Germany the landings of fish for
consumption have strongly decIiﬁEﬁ since the end of the
60les. For this there are two reasons working together,
First the market share of the high sea fleet has been sub-
stantially greater than in the other EEC countries and,
second the fishing grounds of the high sea trawlers were
mainly in national waters of third countries which became
inscecessible by the new law of the sea. Thus the extension
to 200 miles and catch prohibitlions have had greater in-
fluence on the German fishing fleet than on any other with-
in the EEC. Furthermore, the production of molluscs and
crustaceans is traditionally small. The herring catch de-
creased from 125 000 t {1968) to nearly 10 000 t (1980)

and could not be compensated by mackerel catch like in the
UK. The landings of other species have more than halved in
the same time.

However, the early reduction of total cateh which on grounds
of official production statisties should already have been
rather aignifieant had in fact not reached that extent.
Illegal catches of cod and other species in 1976 to 1979

are not fully known but they must have been very important
{Sommer, 1981). Cn the cther hand & reincrease of landings
similar to that in the Netherlands, in France or in Denmark
can not be expected because the limited ecateh quotas in the
EEC fishing zone and unsuccessful joint ventures will make
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a further reduction of the high sea fishing fleet inevitable
in the near future.

Within the EEC the Irish fishing industry could enjoy an
unprecedented boom. Tota. .andings have incresased to five-
fold since 1960. However, in 1980 an important share of the
enormous catch increase has only been attained by direct
sales {mackerels mainly) to third country factory ships on
the high sea. The Irish rishing grounds contributing 70 %
to the total catch seems to be very rich. This can be
judged from the high yield in 1980 and from the planned
investigatiens into the fleet which shall help to reach
total landings of 300 000 t in 1984. Furthermore, the aqua-
culture production of mclluses and proper fish species is
promoted systematically.

Though Belgium is allowed to cateh in Jcelandic waters total
landings have decreased since the end of the 60ies to the
lowest catech (30 000 t) in 1980 which was about 5% % of the
yield in 1968. The main reasons for this development are

the uncertainty about a preolongation of the catech agreement
with Iceland beyond 1985 and a possible quota reduction in
British waters, It should be expected that in the near fu-
ture there will be no increase in landings.

For the EEC member countries in the whole there have been

in 1980 35 against 1970 only small changes in landings of
fish for consumption (without crustaceans and molluscs).
Total cetch amcunted to somewhat below 3 million t (nominal
weight) at the beginning of the decade and to somewhat above
3 million t at the end of the decade (table 2).

Table 2: Landings of Fish for Consumption

EEC-9

1 000 tonnes nominal waightlj

Fish Species 1870 1980
Herring Les 135 .

Mazckerels Ico 755

Crustaceans and
Molluscs 41g 610

Other Fish species 2 315 2 055
1
i

1) Partly estimated.
Source: National fishery statistics.
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More exact Informations cannct be given because of unhar-
menized weight datas in the statistical material of the in-
dividual countries and because of missing cateh data ag a
consequence of illegal catch.

But there are great differences regarding the structure of
total landings. Herringcatch has sharply decreased to less
than one third and landings of other pelagic species (mack-
erel mainly) have more than doubled. Within the catch of
groundfish species which is in 1980 nearly on the same level
as in 1870 "new {ish species” have attained greater impor-
tance,

The production of crustaceans and molluscs has increased
from 1970 to 1980 by 50 %.

The main reasons for the explained development of fish and
shellfish landings in the EEC countries are

- good success in cultivation of molluscs

-~ overfishing of some groundfish and herring stocks

~ stock growing of other species to a Fishable extent and

— the prohibition for the British and German distant water
Ileet to cateh in rieh fishing grounds within the 200
seamile zone of third ecountries,

International Trade

Besides the primary effect of the new general catch condi-
tions resulting in a tendsney of shrinking national land-
ings and - consequently = in considepable structural changes
in the market supply of the EEC countries there are secondary
effects influencing foreign trade resulting in growing im-
ports and changing commedity and country structures,

Another important factor for the international trade of

the EEC is the beginning and tightening of the common mar-
ket order for fish in 1971 and 1977 respectively, in par-
ticular the regulations concerning a common customs-fron-
tier and free trade among the member countries. If the intra
EEC-trade had not been important the years before, the
common market made a strong incentive for diverting tra-
ditional trade flows.

A third factcr to be mentioned at this place because of its
importance as an import stimulating factor is the consumer
preference and growing effective demand for some high-value
gquality products.

Moreover, there is a lot of various factors influencing in-
ternational trade with fish products, which, however, have
effects only in a few markets and are discussed later.

The effects of these factors - the general increase of im-
ports as a consequence of the new ccean regime, the EEC-
market regulation, the corsumer demand, ete. - have been
analysed by a rather extensive study on international
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fish trade based upon statistical data from 1970 through
1980 and simultanecusly 11 commodity groups and the most
important countries {Jcmmer, 1982).

The international trade of the EEC irn fishery commodities
(its structure is shown in figures 1 and ” for three years
1970, 1975 and 1980) was - during the 70ies - subject to
five major changes:

1) Conspicuous increase of total imports with all commodity
groups except herring.

2) Increasing total exports of all commodity groups ex-
eluding herring and salted and dried fish.

3) Absolute trade expansion between EEC member countries
except for herring.

4} Decreasing intra-trade shares concerning tosal imports
of most commodity groups.

5) Increasing intra-trade shares concerning tctal exports
of the EEC countries.

The relative highest growth in total trade is shown by the

elagic species (mackerel, sprat, pilehard and anchovy with-
out herring). While the export has increased to the seven-
teenfold the import has guadrupled its value. An increasing
part of the imports, however, was supplied by member coun-
tries. This is a consequence of both, the catch development
and the rising demand in the domeszstic market of some member
countries using these species as substitute for herring in
the processing industry.

The sharply rising exports of the EEC are based too on de-
mand expansion of third countries. Eastern Europe countries
have been bought mackerel mainly as lower priced substitute
because their fleets are not allowed to cateh as much #ish
as they want in third country waters end large quantities
(horse mackerel and mackerel} were exported to some African
countries unable to buy higher priced fish.

The international trade with groundfish suffered many struc-
tural changes and was subject to various factors mutually
superimpcsing each other. So they are not easily to isolate,
particularly when they caused eountercurrent effects.

The increase of imports of whole fish and fish fillet from
third countries can be traced back to the changed cateh
conditions and to the expansion of the processing industry
in countries owning rich fishing grounds. The higher imports
are the result of both, the unability of naticnal fleets

to meet domestic demsnd and the unwillinghess of domestic
consumers to accept the "new fish species” as substitute
for cod, redfish, saithe etc. Growth of imports have been
acgompanied by a subatitution of whole fish by rish frillet.
This was due to the tendency of many countries economically
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more or less dependent on prospering fishery sectors to
maximize the yield of their fisheries. Thus more and more
countries tried to retain the excess value added of fish
filleting for their own irdustry.

The effects of the EEC-market regulatiorn, especiaily of the
ecommon customs-frontier ard of the free trade amcng the
member countries produced a nearly constant share of intra-
trade in total imports «of groundfish {rigure :) in spite

of the strongly (75 % since 1970) increased total ground-
fish import. These market order effects were forced by some
changes in the US market, For a long time the US market for
groundfish has been zupprlied by Denmark. The combination

of the decline of the US dollar and of higher catches by
the US and Canadlan fleets - Canada is the most important
trade partner of the US - worsened the market conditions
for Danish exporters sc that they diverted their export
efforts to the European markets.

Further deteriorating catch conditions and therewitn further
deelining EEC catches of rain food fishes will limit, how-
ever, the growth rates in Intra-trade with these species.

In 1980 there has been only a small guantity of ground-
fish that could be diverted to the EEC-markets. The lower
intra-trade share in total exports of whole groundfish
(figure 2) must not mislead to the conclusion that 3EC extra
experts could be raised much beyond present levels. The
reagson is that higher exports are ofter. due to "new fish
species™ not salable in the common market. This has no im-
pact on the fillet market since up to now in the EEC coun-
tries fillet is made almost exclusively from main fcod
fishes like cod, saithe, redfish etc."New fish species"

are considered to have too small fillet share. The same
causes influencing the commodity structure can be recognized
also by regarding the receiving countries. While fillet is
exported to developed ccuntries like Sweden, Switzerland

and Austria inereasing quantities of whole fish are exported
to Nigeria, Ivory Coast and also to Spain.

The effects of extended jurisdiction ard deteriorated catch
conditions in still opern waters on international trade are
clearly to be seen in the herring trade. While tctal imports
of herring are still increasing there is a continous re-
duction in the intra-EEC-trade both by absolute figures

and by relative shares. Ir 1980 nearly the total landings
of herring caught by EEC trawlers have remained in the EEC
market. Thus one is led tec conclude that if the stocks in
the EEC-fishing zone will not grow to an exploitable size
future growth of demand can be met only by imports from
third countries {(USA and Canada mainly).

The increase in trade with preserved and canned fish, fresh-
water fish, crustaceans, and mellusce has been influenced

on a4 smaEll scale only by the changes in catch conditions

and extended national fishery zones. These external factors
had effects only on changes in the country structure for

imports of canned mackerel and salmon and limited in time
on higher imports of canned herring.
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In the market for canned mackerel Denmark has improved her
position competing with Japan. Economics of scale through
higher production and advantages of closer market vieinity
may have been the main reasons. (n the other hand there
were difficulties of delivery which caucsed Japan to lose
the EEC-market for canned salmon. Since Japan war not al-
lowed to fish the same guantity of salmer in the 200 sm zore
of the USSR as in previcus years supplies rar short of tradi-
tional export requirements. The gap was {illed by the USA
and Canada who were aole quickly to expand their salmon
catches.

The temporary higher ZEC-imports of canned herring from
Cangda and Iceland were immediately stopped when the EEC
disposed of enough raw Fish agair though from imports.

The intra-trade with canned products and preserved {ish,
crustaceans and mellusc: is not very important relative

to totel imports, however, durine the last 10 yezrs it has
increased stronger than total imports {fish products +160 §,
crustacean and meollusc products +250 %) resulting in a
general growth of intra-trade shares ranging ror fish from
10 % to 21 % and for esruataceans and molluses from 22 %

to 30 %. In the same time total EEC-exports have increased
with both commodity groups selling at rising shares in EEC
countries.

There is of cause quite a lot of factors to be fcund behind
these relations but the following three may have heen the
most important:

1. The high shares of imperts from third countries can be
traced back to the efforts of many countries to earn
as much foreign currency from fish exports as possible,
This tendency has already been noticed in the context
of fillet trade developments. With regard to the pro-
duction of canned foad this interpretation applies to
the processing of pilchards in Fortugal and Mecrocco,
the processing of salmen in the USA and tuna ir lvory-
Coast and Senegal even if the tuna has been directly
landec by French trawlers.

2. The relatively small intra-trade is among other things
a consequence of the tinning industry which seems to be
oriented mainly tc meet the domestic demand rather than
towardas exporting. Examples like the tuna processing in
Italy and the use of herring in Germany seem to give
evidence.

3. The increase in the intra-trade is mainly due to the
growing production of canned herring and mackerel in
Denmark which is mostly sold within the EEC-market.

Freshwater fish species wkich can be under the favourable
conditions set by intensive cultivation and techrical
supervision produced independently from internaticnal
maritime law will gain greater importance in the future.
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Since the first research activities proved aguacaiture to
be efficient some EEC countries {Denmark, italy and France)
have invested into systematic trout production. This grov=-
ing branch has already led to an expanding intra-trade espe-
ecially with regard tc an increasing import demand of Bel-
gium and the Federal Repunlie of Germany. In 1980 almost

60 % {13 000 t) of the intra-traded trouts fell %o Germany.
Roughly the total expansion of Danish trout exports since
1962 was absorbed by the Tederal Republic of ZFermany which
in 1980 took nearly 80 % of Danish exports. delgium having
doubled the import since 1970 has mainly been supplied by
France.

Besides trouts there are only eels being traded uf larger
quantities within the EFC. The main exporting countries
are Denmark, France and the UK selling their oroducts to
Germany and the Netherlands.

Third countries are mainly exporting salmon, =el and carp
to EEC countries. While the imports of carp and e€el have
only increased from 1974 to 1980 by 10 ¥ (tc 5 600 t and
17 000 ¢ respectively) the salmon import has grown by 70 %
to 35 000 t. The extremely growing salmon impeorts having
gone to France, the main market for carp is Germany, which
received 80 % of total EEC-imports from East-Eurcpean
countries (Hungary, Czechoslovakia and Yugoslavial. The
limited expansion of carp imports is a consequence of the
peculiarities of the EEC carp market which essentially is
restricted to the seasonal German demand.

The most important factor for the trade expangion in the
above mentioned markets of high quality products (fresh-
water species, erustaceans, molluses, and canned preducts),
however, has been growing demand for such high priced com-
modities. This can be seen very ¢learly in the trade in
freshwater fish and fresh and frozen erystaceans and mol-
luscs. In spite of very strong expansion of the EEC-pro-
duction and increased intra-trade values there wa:z an even
greater upswing in total imports leading to lower intra-
trade shares. (The large exports of fresh and frozen crusta-
ceans and melluscs to third countries result from tradi-
tional high trade relations between Ttaly and Spain.)

Summary

The main findings of the analysis are, that BEC-demand for
fish and fish products from third countries has clearly
inereased since 1970 especially as a consequence af stag-
nating and struetural changed landings of the national
fleets (influenced by the new ocean regime) and growing
demand.

As in the nearest future there will be no fundamental
changes in catch conditions it may reasonably be expected,
that extra-imports will further increase. This is almest
absolutely clear in the markets for tuna, salmeon, herring,
molluscs and crustaceans because the stocks of these spe-
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cies are toc small in the regions the EEC-fleets are al-
lowed to fish. In the groundfish market demand has been
satisTied until now by trade diversion {smaller exports of
EEC member countries into third countries in “avcur of the
intra-trade). But detericrating cateh conditions with these
species too will tend to higher ilmports of groundfish from
countries disposing of ample fish supp.ies because the ex-
port capacity of the ZEC is atill very small. Only the
supply of mackerel and some other pelagic species out of
EEC waters will be sufficient to satisfy demand &t higher
degreesg. However, this will be true only il measures will
be taken in time to prevent overfishing for these species
too.
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Abstract

The EEC is the world most impertant market for seafood. EEC
imports have been increased by 60 1 in volume and to the
8ixfold in value since 1970. In 1980 almost 4% % of total
world Imports of food fish commodities have been bought by
nember countries. To find out the reasors for this develop-
ment the international trade of the EET in seafood has been
divided for each year into 11 nearly homogeneous commodity
group trade flows between the 9 member countries and the
most important third counsries. Doing this divisior we are
able to see Tive market tendencies of the EEC trade from
1970 to 1980:

1) Conspicucus increase of total imports with all commodity
groups except herring.

2} Increasing total exports of all commedity groups ex-
cluding herring and salted and dried rish.

3) Absolute trade expansion between EEC member ceuntries
except for herring.

4} Decreasing intra-trade shares concerning total imports
of most commodity groups.

5) Inereasing intra-trade shares concerning total exports
of’ the EEC countries.

This development has been influenced by several biological,
pelitical and economical factors being at work during the
whole time or for a shorter period. The main effects re-
sulted from the new ocean regime, from the establishment
of the common market order for fish snd from variations

in consumer demand.

Assuming that there will be no basic changes regarding con-
sumption and catch conditions it has tc be expected that
imports from third countries intc the EEC memter countries
will further increase.
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The EEC Common Fisheries Policy:
An Irish Perspective

R. O'Connor
Economic and Social Research Institute
Dublin, Ireland

Abgtract

When Ireland, along with the UK and Dermark, joined the EEC in January
1973, a common fisheries policy was already in existence, This policy
laid down commor rules for fighing in the maritime waters of the
member states amd common rules for trading and competition covering
all fish and fish products. The main, and most controversial feature
of the common fishing rules was "equal conditions of access by member
states to all other members' fishing grounds".

The policy was not acceptable to the three applicant states and, in
the event, certain temporary derogations were negotiated and written
ioto the treaty of accession. These applied to all states. In
Ireland's case they provided for a restriction of fishing within
designated areas exrending from six to 12 miles from Irish baselines
to home-based veasele and to vessels of other member states enjoying
traditional rights to these areas. This concession was gramted for

a ten-year period to 31 December 1982. The situation was to be examined
before that date and new rules introduced, Agreement has, however,
not yet been reached on these rules, even though the Commissicn
recommended in March 1981 the extension of the derogations to December
1992,

Ireland's fishing industry has expanded considerably under the CPF and
landirngs have risen from 75,000 tonmes to 1975 to 188,000 tonnes in
1981. Continued expansion will, however, depend on the "Free Access"
derogation being continued and on positive steps being taken by the
EEC to atimulate fish consumption within the Community by means of
market promotion programmes. Also fishing activities throughout the
Community continue to be largely uncontrolled and unless something is
done in this regard some stocks are in grave danger of being fished
almoat to extinction.
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Introduction

The sea fishing industry in [reland is of greater significance to the
national ecomomy than is the case in mast of the EEC Member States.
Although small in absolute terme, and relatively underdeveloped, its
percentage contribution to the Gross Domestic Product is greater than
that of any of the other Member States with rhe exception of Denmarik.
Value of fish exports as a percentage of tota! exports is also second
only to Denmark, and the percentage of the total male labour force
employed in ses fishing stamds highest in the Communicy. The industry
is of special importance socially and economically in the less
industrially developed and agriculturally disadvantaged parts of the
country,

Since the wallbeing of the industry depenmds to a considerable extent
on the EEC Common Fisheries Policy (CFP), it may be opportune to trace
the main developments in that policy affecting Ireland and te consider
what changes may be needed in order to secure the Further expansion
of the induscry.

Development of CFP

When in 1973, Ireland, together with Denmark and the United Kingdom,
joined the EEC, a Common Fisheries Policy (CFP) was already in
existence based on the needs of the original six {mainland European)
Member States, Belgium, France, Italy, Luxembourg, The Netherlands
and West Germsny. The main elements of that policy are to be found
in two Comeunity Regulations 2141/70 on the establishment of a
common etructural policy for the fighing industry and 2142/70 on the
comion organisation of the market in fishery products.

Regulations 2141/70 (re-enacted as 101/76 of 19 January, 1976)
provides inter alia, for the laying down of commen rules for fishing
in the maritime waters of the Member States which would ensure, in
particular, (a) equal conditions of access to and use of the fishing
grounds in these waters, (b) brimg mbout the co-ordination of the
Member States’ structural policies, and permit the adoption by the
Council of the EEC of any necessary conservation measures Lo prevent
over-fishing, (¢} secure the rational development of the fishing
industry within the framework of economic growth and social progress
and (d) ensure an equitable standard of living for the populatien
which depends on fishing for its livelihood, In che case of equal
access a five-year derogation from this priunciple was permitted in a
three mile zome off coasts where the local fishermen were heavily
dependent on fishing for a livelihood. Also in cases where equal
access led to over-fishing the Council of Ministers was empowered to
adopt the necessary conservation measures.

Regulation 2142/70 (replaced by 3796/81 of 29 December, 1981)
comprised a common price and trading system and common rules of
competition covering all figh and fish products and provided for the
establishment of marketing standards and pricing arrangements aimed

at achieving market stability and at giving 4 fair return to producers
(Regulation 3796/81 came into force on 1 Jume, 1982). This regulation
includes the withdrawal system whereby fish are withdrawn from the
market if prices drop below a certain specified level. Fishermen

are recompensed for thege withdrawals out of Community and natiomal
fonda.
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The two basic Regulations had been sccepted by the six original
Member States after discussions extending over a period of years, on
the very day, 30 June 1970, on which negotiations for the accession

of Ireland, Dermark and the United Kingdom to the Community began.

The CFP was thus presented in the fishery negotiations as a "fait
accompli™. Thie, together with the pressures of accession negotiatioms
in other areas, made it difficult for the applicant States to bring
about changes in the regulations in keeping with their own interests.
However, certain temporary dervgations from the principle of free
access were negotiated and written into the Treaty of Accession.

These provided for a restriction of fishing within designated areas
extending to six and 12 miles from national baselines to home-based
veggels and to the vessels of other Member States enjoying traditional
fishing rights in these areas. This concession was granted for a
10-year period to all member states, the Accession Treaty (Article
103) stipulating that before 31 December, 1982, the Commigsion should
present a report to the Council on the economic and social development
of the coastal areas of the Member States and the state of stocka.

On the basis of that report and of the objectives of the CFP, the
Council, acting on a propesal frow the Commission, should examine

the provisions which could follow the derogations in force until

31 December, 1982, 1In March 1981, the Commission did in fact present
to the Council a proposal for measures for the congervation and
management of fishing resources which would constitute cthe arrangements
to succeed those in force up to 31 December 1982; it provided, inter
alia for the extension of the derogation regime, with slight modif-
ications, to 31 December 199%, tne imtroduction of a licensing system
for fishing vessels and the institution of an effective system of
supervigsion of activities in the fishing grounds and on landing.. This
propesal has not vet been adopted and has met with stiff opposition
from some Member States who appear to prefer a "free access' situation
after 1982. However agreement must be reached one way or another
before the end of this year.

It should be noted that the CFP adopted in 1970 did not provide for
Community management of fish stocks; this function was left to the
North East Atlantic Fisheries Commiseion (NEAFC) whose membership
comprised East European as well as EeC and other West European
countries and whose powers of enforcement of conservation and
management measures were limited. As a result there was heavy over-
fishing of certain species and stocks in some areas became seriously
depleted. Although calls for changes in the CFP had come from the
three new Member States as far back as 1973, it wae not until 1976,
following the declaration of 200-mile fishery limits by a number of
countries in the North Atlantic, that a major review of the CFP
became possible. Meanwhile, Ireland’s sea fishing industry continued
to expand, under the protective umbrella (initially effective enough)
of the derogations from "free access' negotiated in the Treaty of
Accespion, and on the basic of & Development Programme introduced by
the Iriash Government in 1973, This programme envisaged a substantial
increase in the number and size of vessels as a result of grant aid,
both from the Community and from home funds, harbour improvements

and improved training courses. However, the protection afforded by
the access derogations were not entirely adequate and as a result of
continued heavy over-fishing within and outside the 'protected’ zones
by foreign vessels, which the NEAFC found itself unable te cope with,
some stockas of special importance to the industry in Ireland (herrings)
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became depleted, posing & sevicus threat to further profitable
expansion of the industry.

In October, 1976, the EEC Member States decided to extend their fishing
limits to 200 miles from 1 Janvary 1977 and at the same time the
Commigsion put forward proposale for & revised fishery regime, This,
inter alia, led to the Commission assuming overall responsibility for
the conservation and management of fish stocks within the 200-mile
zones of the Member States, the phasing out or fishing within these
zones by a number of, mainly Eamt European, countries, and the
conclusion of fishery apreements on a reciprocal basis with athers.

Recent Developments

In the course of discussion of the Commission’s new proposals lreland
sought to re-negotiate the derogation provisions of the Treaty of
Accession, arguing that because of the decline of stocks, the provision
of a reserved coastal belt for Irish fishermen, varying in exteat
from 12 to 50 miles from baselines had become necessary tor conger-
vation purposes and for the development of the Irish fishery industry.
This view was not accepted by a majority of the Member States or by
the Commission. However, at their meeting at the Hague un 30 October
1976, the Council of Ministers did aceept that the development of the
Irish fishing industry was a special case and that the CFP should be
sc operated as to secure the continued and progressive development

of the industry on the basis of the Irish Government's programme
which aimed at a doubling of the 197% fish Landings of 75,000 tomnes
by 1979 and further increased landings subsequently leading to a

total of 300,000 tonnes by 1%85.

The Commission subsequently adopted the position that the Hague
commitment could be fulfilled by giving Ireland increased guotas.
Ireland continued to maintain that the quotas proposed could not be
reached unless complemented by conservation measures aimed at reducing
the fishing effort by non-Trish boats operating in Irish waters. 1In
the event, Ireland's total landings in 1979 awounted to only 90,000
tonnes as against the target of 150,000 tonnes,

While the 1979 landings figwre was disappointing, a strong recovery
took place in 1980 with landings totalling 140,000 tomnes and in 1981
when landings reached a toval of 188,000 tonnes, This was seen as the
resulet of the improvement in stocks (particularly, pelagic) following
the discontinuance of fishing by East European fleets in Community
waters and the sharp rise in the demand for mackerel on world markats.
Irish mackerel landings incregsed from 24,000 tonnes in 1979 to an
egtimated 100,000 tonneg in 1981; landings of demersal varieties,
used mainly for processing, increased over the same period from 21,000
te 38,000 tonnes, while exports rose from 55,000 to 149,000 tonnes.

Current scientific advice onstocks generally allied to a weakening
demand for mackerel in some important markets, e.g., Nigeria, would
indicate that without special help the atrtaimment of Ireland's

landings target of about 300,000 tonnes by 1985 will be far from easy.
The depletion of fish stocks in Irish waters because of overfighing

by non-Irish fleets may have abated but the shortcomings of the present
Community congervation and management programme - based on quotas
which some Member States regard as inadequate and which in any case
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are not adeqguately monitored — is nobt encouraging as to future fish
supplies. This temds to inhibit financial backing for new fish enter-
prises. Pending the evelution, therefore, of a more tightly
aministered quota system, preferably involving the licensing of boats
and catch monitoring on a Community basis, I consider that it will be
necessary for Irish fishermen to have a reserved fishing zone around
the Trish coast to enable them to take the fish quotas needed to
maintain the expansion of the industry. This expansion, together
with regularity of supplies, is abgolurely assential if a good fish
processing industry is to develop in the country. In 1980 over 75

per cent of the catch was marketed as whole unfillered fish, while

a further 8 per cent was reduced to fishmeal, lasy than one per cent
being marketed in a prepared/preserved form, With almost 80 per cent
of our fish exported, this Lack of processing is 2z recipe for disaster
since exports of raw materials for a food imdugtry are most vulnerable
to price fluctuations, The aim, therefore, must be to develop a
procesging industry probably through multinationzl corporations or
through jcint ventures with such groups.

At this point, I would like to refer to a statement made by the late
Finn Gundelach, Vice-President of the EEC Commiggion in the course of
an address given by him at a seminar on the future of the Irish Pishing
Indugtry in Ireland in February 1978. Having enumerated the many
benefits secured by Ireland from the Common Fisheries Policy up to

that time, Commissioner Gundelach went on to say that the prospects for
the future were even more ettractive and that given strict conservation
and control measures, given the preference in favour of Irish coastal
fishermen under the quotas and given fishing plans which were intended
to be an additional means of enguring that Irish coastal fishermen
would be able to make the catches allocated to them, there was every
reason to believe that the Irish cateh would incerease considerably -
wall beyond anything experienced in the past, Unfortunately the
scenario described by the Commissioner has not materialised although
admittedly Trish landings have increased. Effective conservation

and control measures are not in operation, the hasis of distributing
Total Allowable Catches, i.e., quotas, has not been agreed, and a
regime of fishing plans on which the Coemission set such store, has

not even got off the ground. Thus, fishing activicies throughout the
Community continue to be largely uncontrolled. This, as I have
indicated, has given rise to doubts about future fish stocks some of
which have become dangerously over-exploited.

In the prevailing circumstances I am convinced that an exclusive
figshing zone arrangement is the only sound basis for the furthur
speedy and progressive development of Ireland’s fishing industry,
Indeed it is my opinion that mest countries in the EEC would wish to
have exclusive zones round their coasts but for various reasons it is
proving exceedingly difficult to get agreement on them, I think it
would be fair to say, however, that in the long run an open access
regime cannot work, Coastal “ishermen will object to outsiders
fishing in their (the coastal fishermen's) traditional grounds. Thera
will be strife and damage to boats and nets and eventually the members
will have to concede coastal bands.

(m the marketing side, the recent revision and updating of che basic

Regulation 2142/70 should go 3ome way towards achieving market
stability and giving a fair return to producers, Much will, however,
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depend on how effectively the provisions for controlling cheap
importa into rhe EEC are applied. These imperts have contributed
seriously to the disruption of the Community market for fishery
products, and prices for maoy of the common fpecies are pow at a very
low level. Both herring and whiting have had Lo be withdrawn from
the Irish market in the last year.

A more serious defect in the revised marketing policy is the absence
of special provisions for stimulating demand for fish products

within the Community by means of marker promotion and development
programmes. Rationalisation of marketing through the weasures proposed
in the recent Regulation canoot be fully effeective unless accempanied
by comprehensive market promstion and developmeat activities through-
out the Community under specially tailored mational programmes
co-ordinated at Community level., The need for a promotional campaign
on these lines was recognised by the Commission as far back as 1977
when putting forward proposale for structural changes in tha fishing
industry. These proposals envigaged that Member States carrying out
cofisumer education and fish promotion campaigns would be eligible to
receive financial aid from Community funds matching cheir own
expenditure. The reactivation of this approach is overdue and is of
particular importance to Irelsnd in view of the preiected increase

in fish landings over the next 3/4 years which will necessitate the
creation of considerable additional market opportunities.

To sum up, there is a special EEC comaitment, set out in the Hague
Regsolution of 1976, to assist the development of Ireland's sea
fishing industry. The discharge of this commitment requires that
wore catching and marketing opportunities be made avajlable to thosze
engaged in the industry. CGiven the present state of fish stocks in
Irish waters only an exclusive coastal band will provide Irish
fishermen with the fishing opportunities they need. Such an
arrangement could be temporary, and reviewable when Commission—
administered stock conservation and mandgement measures are made
effective, which is unlikely. The availability of additienai
marketing opportuniries for Iriah processors and eXpoTLers can come
about through the adaptation in Ireland's favour of some of the
provisions of the revised bagic marketing regulation 3796/81 of 29
December 1981, but this should be complemenced by 2 Community-wide
campaign of consumer education and fish promotien.

Given adequate conservation and managewent of stocks, growth
potential in the Irish sea fishing industry is considerable and 1
bave little doubt that with EEC help in the areas indicated, the
targets set for landings during the next 3-4 years will be reached.
At that stage the real problem will be to market these landings
profitably.
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Trade Possibilities
for New Fish Products

Paul Adam

Organization for Economic
Co-Operation and Development
Paris, France

Since the development of frozen fish products between 20
and 30 years ago no new products of widespread appeal have
appeared on the international seafood market. At the time
innovations in the preduction of frozen fish resulted in
a significant increase in consumption, which had a notice-
able effect on catches; in remote areas, new outlets for
the local catches were made possible, and countries not
adjacent to the rescurce could more intensively exploit
their distant water fisheries, This rather dramatic in-
crease In production/consumption certainly contributed
towards the extension of cverflishing., Overfishing in turn
was the main reason for the adeption of the new regime for
fisheries. But the chain of consequehces seems here to
have reached an impasse. Now some 5/6 years after its
worldwide acceptance, this new regime has only brought a
solution to part of the problems with which fisheries are
confronted,

1T the new Jjurisdiction rights of the coastal states have
contributed tc a more efficient management of the fish
reaources, the market situation remains a source of diffi-
culty and the conditions for the intermational seafood
trade seem to have worsened rather than improved.

It is in that context that the problem of a new approach
to fish marketing will be consldered,

*
* *
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After examining the reason why new products have not been
developed, some of the difficulties involved will be re-
viewed. As the outlook will be of a general fishery
economics nature, nc proposal leading to precise solutions
will bte offered. It will nevertheless be stressed that
the gquestion of product development cannct be left
exclusively to business enterprise but should al the

same time be considered by economists and others in the
national administrations.

*
* %

The stagnating situation of the international market for
frozen fish is a matter of generasl concern because this
market, which deals with preéserved products has a sta-
bilising effect on other fish markets: in the case when
fresh products for which there is a buoyant demand are in
rather short supply the substitution of frozen products
(same species) can have a normalising effect on the market;
and in case of surpluses of fresh supplies, freezing can
be an effective way of providing continuity of supply. The
situation cf the frozen fish market is therefore of a
paramount importance for a much wider range of fish
products.

It seems that, since a few years, this market has not been
able to pay for the costs of production, at least in a
number of areas where bulk catches have to be exported to
far distant markets. There are several explanations:

- The markets for fish products have always been multiple
i.e. there are many and diverse distribution channels and
cutlets. They range from the luxury items to the low price
products, which are among the lowest of the animal protein
food products. But an important change has taken place in
the last 20 to 30 years; the relative prices for preserved
fish have increased, sc much so that frozen fish prices,
end salted fish prices (as salting is still an alternative
processing for wet fish demersal landings), cannot be
subject te further increments if the prices for other
staple food products such as chicken, or pork, do not
increase beyond their current level, As a consequence,
fish markets are no longer isolated as they were in the
past; they compete more directly with other food products.
Whereas this has led to an expanded distribution it has
also made fish products more sensitive to the price move-
ments of other food which are normally domestically proe
duced and for which product costs can be forecasted if not
strictly contrclled.

- The new regime for fisheries in emphasising the rights
for the coastal state to exploit the resources in its
gconomic zone has in fact side tracked the key economic
issue. When the concept of maximum susteinable yield is
replaced by that of optimum yleld, the profitability 1s
not the only issue at stake: social, political and

302



environmental constraints are considered as being as
equally important as economic viebility. This cannot be
practically achieved without costs and it may well be that
the new regime, albeit reducing the operational costs of
fishing when compared to common property access, will have
to bear substantial costs due to the fact that fisheries
are an emotionally and politieally sensitive sector of many
national economies.

- The implementation of coastal state jurisdiction has
resulted in a significant reduction in the activity of
many distant water fleets. The redistribution of the
world catch has therefore besn significantly altered and it
is not always the case that the "locser" countries (the
countries excluded from their traditional fishing grounds)
replace their deficit in supplies by corresponding imports
from the "winner" countries, which have replaced their
foreign competitors and might also have benefited from
increased catches due tu stock rehabilitation. An obvious
and important example is given by the USSR and other
Eastern European countries which have not increased their
imports of fish in spite of significant cuts in their
catches of demersal fish, /Meanwhile these command econo-
mies have directed to humen consumption many pelagics
previously utilised for non-food purposesy.

- The increased quantities of fishery products available
for external trade, the relatively high costs for pro-
duction and stagnating markets lead to the necessity of
upgrading the products to be sold or, at least, to in-
creasing the revenue of the fishermen, i.e. their actuai
share in the total price paid by the consumers. This may
be contradictory to the numerous claims that the surplus
catch can be best utilised by increasing the supplies of
animal proteln, and as a means of alleviating against
hunger and malnutrition in developing countries., However,
the reality of the situation is that diversions to down-
market utilisaticns can only further accentuate existing
problems. Modifications in fisheries production and
marketing are usually made by quality improvements. This
is quite logical when 1t is thought that marketing of food
products should have some link with gastronomy. This is
especially true for fish, which deteriorates quicker than
red meats.

I am, for example, perscnally inclined to expiain the pooer
success of fish protein concentrates {F.P.C.) made cut of
fish meal by the difficulty of promoting a food additive,
as useful as it can be, when there is no gustative incen-
tive towards its consumption. Furthermore it should be
made quite clear that the gzastronomic quality of a food
product is not necessarily a function of the price at
which it is sold: know how and good handling can signi~
ficantly improve the quality of seafood products without
automatically increasing their costs.
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In any case the necessity for upgrading the reputation of
frozen fish is obviocus, If these products are known as
perfectly wheolesome and have an extensive market it is a
market which is based on "fast food", commonly considered
as alien te real gastroncmic qualities. It is a fact that
high quality restaurants or gastronomic Journals, as a
general rule, exclude frozen materials. Furthermore, as
already mentionned, the market does not seem capable of
further expansion which might be that it lacks the diver-
sity and gquality incentives which would be necessary for
attracting additional consumers.

*
* K

In this short presentation precise proposals cannot be put
forward regarding new fish produets. And, in any case,

an economist is not supposed to have the practical down

to earth qualities of the successful businessmen. Some
direction, at least to atart with, can nevertheless be
indicated before stressing some of the difficulties to be
encountered.

I remember an old advertisement boasting frozen fish as
fresher than fresh!,.. It has long disappeared but after
such excessive statements, many consumers remain convinced
that frozen fish was a substitute to fresh fish., The
marketing policy for frozen fish does not seem to be able
or doeg not try to counteract such a prejudice and it will
never succeed in dolng so as long as a good quality
freezing process and an efficient cold chain are put forth
as a sufficient solution to all preservation problems.
Because it is false,

One does not need to be an expert cook or a specialist in
freezing technology to know that asome fish or crustaceans
keep very well in cold storage; others don't; the texture
of the meat may be somewhat modified by defrosting; fatty
fish do not keep all their qualities and for some species
there is a drying up effect which may be detrimental from
the guality standpeint. Huge differences in costs and in
quality might also occur when the temperature is pushed
down further than 0° Fahrenheit (in specific cases,
freezing 1s now maintained at around -60° Celsius which
corresponds to around -60° Fahrepmheit). Finally the
apparent absence of any change should not be taken as a
final rule: a defrosted cod fillet should not be cooked

as a fresh one; if freezing has not altered the flesh
texture, it has somewhat transformed it as if it had
already been slightly coocked; the time in the courte-
bouilicn will have to be shorter, ete... Many other
remarks could be made by the specialists. This kind of
information would not add anything to the well accepted
mass produced fish sticks and portions, but the preparation
and presentation of many other frozen fish products are so
poorly documented than their marketing is in fact impossible.
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Two main obstacles have certainly played a role in pre-
venting the fishing industry from teking steps in the
above-mentionned directlon:

= When the raw material walch 1s landed by the fishing
boats has to be processed it is as if the individual
species are loosing their individuality. Cut, minced,
battered, half cooked, the product seld to the consumer
may be labelled cod or haddock or hake; it is rarely known
whether it is Pacific oy Atlantic fish; it is often im-
possible for the average consumer and difficult for a
speclalist to taste what kind of "white fish" has been
utilised. Fish processing is almost synonymous with mass
produced standardised products which can only be utilised
in the manner for which they have been prepared. It should
be stressed that standardisation is not necessarily such

a limiting factor for the user, Tomato, vegetables, meat,
etc,, can be presented in standardised gualities and sizes
but numerous presentations are known to the average
consumer, If it was concluded that the consumption of
frozen fish could only be significantly expanded by the
introduction of more variety giving more choice and ini-
tiative to the consumers, it is obviocus that it means a
rather drastic change in both marketing practices and
consumer habits. The tourist going to the seaside in-
variably eats seafood but when he/she returns home fish
looses its appeal; and only the more mundane products are
consumed on a regular basis. The potential market for more
diversified frozen presentations may be important; the
work to create it would certainly not be an easy one.

- The above-mentionned obstacle is in fact made more
difficult by & peculiarity which was menticnned at the
start of this paper. The fish which is frozen comes from
relatively remote areas which must export their production.
The relationship betweern the fish and the product offered
to the consumer has beer. made much looser... which, in
fact, is not good advertising. The picture of a fishing
boat at sea, of a harbeur..., or in a more general manner
the existence of a fishing fleet supplying a domestic
market, are the best possible assets for promoting the sale
of high value fish. When the fish is imported in standard-
iged Plocks and processed into standardised portions, it
is as if the link with the sea, the beat and easiest pro-
motional image for fish, is lost. There seems to be a big
gap between on one side the sophisticated preparations
that are offered by the "chef" in a good fresh fish res-
taurant or that are served at home for welcoming friends
and on the cther side the ready-made fish, fully standard-
ised which is given in snacks, canteens and other fast
food outlets. It may be difficult to ask importers to
base the promotion of their sales on the peculiarities of
their different supplies; it would make *their job more
difficult and it is in contradiction with the advantage
they could derive from choosing between competing
standardised supplies coming from different places.



However, the change from the open access regime to one of
naticonal fishing zones was a very important one and if the
production pattern is, and has already been drastically
revised, how would it be possible to maintain old market-
ing patterns. The value of the fish at the landing stage
is rarely more than 1/3 of the price paid by the consumer:
with freezing and international trade, the ratio can
gagily come to 1/6th; 1/10th is not abnormal.

*
* *

One doesn't have to be a gourmet in order tc advocate the
introduction of some gastronomical divergence inte the
frozen fish markets. In fact it is an obvious conclusion
arrived at after simple economic reasoning. For years
and years fishery economists have built up models for
demonstrating the necessity of adapting fish production
to the reproduction capacity of the fish stocks., Every-
body is now cconvinced, not only of the usefulness, but of
the necessity of such studies. But political and social
constraints can result in menagement compromises which do
not take into account the research of a blc-econcmic
optimum utilisation of the resources. In such cases, the
bioc-economic work coantinues for the benefit and progress
of mathematics and econometrics, which might be useful
when the pelitical will become sufficient tc pursue more
systematic management policies.

The achievement of flshery economies should not disgulse
the fact that in the new regime of the sea the main
econcmic difficulties of fisheries are now located ashore
and that the fishery economist cannot remair practically
useful if he does not become merket-orientated. The
question heing put is a difficult one. The landed raw
material, very perishable indeed, has to be transformed
into a standardised well-preserved product for storage
and shipment. And this product should allow at the
consumer end, either ready made standardised usages for
the well established market corresponding tc that type of
food, but also to more diversified and varied preparations.
There is obviously some contradiction in thils approach,
But there is no other way out: if there i3 & maximum sus-
tainable yield of fish to be taken out of the sea, the
prosperity of fisheries cannot come from an increased
production but should come from an increased value on

the marketing side.

The author is sclely responsible for the ideas and
information presented in this paper.
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The Development of a Fishery:
The Irish Example

Alex Heskin
Bord lascaigh Mhara
Dublin, Ireland

Abstract

ATthough for some centuries beforehand the fisn-rich waters around
Ireland had been attracting tne fishing fleets of Hollana. Spain
France, EngTand and Scotiand, it was not until the latter half of
the 18th century that Irish fisheries began to be worked with vigour
by native fishermen under the stimulus of an ever-increasing home
demand for food n a population which in a space of 60 years from
1780 had risen by 170 per cent, to over 8 millions {present populat-
ion 4 millions). After the Great Famine of the 1840s which led to

a drop of 2 millions, or one quarter, in Ireland's population, the
industry entered a phase of decline, created temporarily by the 1914-
18 WorTd War, which persisted well into the 1930s. Thraughout this
period the industry was marked by a high degree of instability due
largely to the absence of effective planning and development pelicies
on a national scale.

In 1952, a State-sponsored sea fisheries Board, An Bord lascaigh

Mhara {BIM) was set up to promote the interests of irish fishermen,

and in 1962 was charged with the development of the industry as a
whole.  The introduction by BIM at this time of a comprehensive
fong-term progranme of development covering the entire industry laid
the foundations for the rapid progress which had been achieved in the
industry, despite persistent economic and supply problems, as evidenced
by a ten-fold increase in landings, from 22,000 tonnes in 1963 to close
on 200,000 tonnes in 1561.

BIM's current programme envisages a continuing expansfon of the indust-
ry based on Tandings rising tc a figure of 300,000 tonnes by 1985 and

a maximising of the industry's return to the national economy. It aims
to achieve these objectives by broadening the resource base through
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increased white fishing and heavier landings of non-traditional
species, greater catching efficiency, improved product quality,
adding to the value of fishery products and more aggressive marketing.

For countries in process of expanding under-developea sea fishing
industries, the Irish experience should proviae valuable lessons as
to the requirements which have to be met. A wide range of training
and consultancy services covering the main areas involved are avail-
able from BIM.

Introduction

Ireland's sea fishing industry, particularly as it has developed over
the past 20 years, is of vital importance to the economic and social
welfare of the most disadvantaged parts of the island, situated alang
the western seaboard. Since 1963 Irish fish Tandings have increased
ten-fg}d from 22,000 tonnes in that year to close on 200,000 tonnes
in 1981.

The basis has been laid for further substantially increased iandings
and exports in the years shead. WhiTe the full potential of the
industry has still to be realised, the steady and substantial
progress achieved under difficult conditions, indicated that the
industry is moving in the right direction. I believe that there are
valuable Tessons in the Irish experience for countries in the process
of building up their sea fishing industries.

Early Days

The story of the industry goes back a long way in time and is marked
for the greater part by alternating periods of prosperity and decline.

It was not until the latter half of the 18th century that :reland's
sea fisheries began, for the first time, to be worked with vigour by
native fishermen. Long before this, however, Irish coastal waters
had yielded varied and profitable fishing for Dutch, Spanish, English,
Scottish and French fleets. Even in those remote times, Dutch fish-
ermen were active off the west coast of Ireland; so much so, in fact,
that in the reign of Edward TV (1442 to 1483), they attempted the
purchase of the port of Galway. The price said to have been offered
was as many coins as, placed side by side, would cover the quays.

The King accepted the offer provided the coins were placed on edge.
This seems to have terminated the negotiations.

The years between the Great Famine of the 18405 and the establishment
of an independent Irish State in 1922 saw many fluctuations in the
candition of the industry. By the end of the 19th century, however,
thanks to the efforts of dedicated individuals and bodies such as the
Royal Dubiin Society, a start had been ulade with the provision of
fishery training and the application of scientific research and plann-
ing to the industry. The Department of Agriculture had been set up
and with this Department in overall control of the industry and a
subsidiary body, the Congested Jistricts Board looking after the
developmental needs of the poorest areas of the western coast, Irish
sea figsheries began to move towards a modest prosperity,
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The advent of the 1974 War sparked off a great surge of activity.

The diversion of the British trawling fleets to war duty Teft open to
Ireland’s inshore fishermen the valuable English market. Fish prices
rose, the demand for motor fishing boats socared and Britain facing
serigus food shortages willingly lent [rish fishermen money to equip
themselves to meet these. Unfortunately, many of those who borrowed
heavily lacked both fishing and business skills and, when the British
trawling fleet resumed its landings of cheap and plentifu’ supplies,
they found themselves in financial trouble and were forced to abandon
their costly motor boats to rot at their moorings. The Irish fishing
industry thus lapsed intc a period of depression aggravated by the
world economic recession which persisted well inta the 1930s.

Developments since 1922

When the Zrish State was founded in 1922 the reality of the industry
was one of

- a4 few steam trawiers and drifters

some motor boats
- a variety of sailing craft
- a large number of rowing boats

These vessels landed herring and mackerel mainly with little attentfon
to white fish., The total catch at this time was less than 10,000
tonnes per year.

A Minister and a Department of Fisheries were set up by the first
Irish Government in 1922 demorstrating an early commitment to the
development of sea fisheries. The Department, however, ceased to
function as a separate entity in 1928 when fishery work was trans-
ferred to the Department of Agriculture and later the Department of
Lands. By 1930, the small industry faced virtual disappearance when
the German and Central European markets for cured herring, as well as
the American market for cured mackerel, collapsed.

In the early 1930s the Government of the day decided to set up 2 co-
operative association of fishermen with financial assistance from

the State, which would provide members with boats and gear, the cost
of which would be recouped “rom fish sales. This was the origin of
the Irish Sea Fisheries Assoctation Limited. Funds were provided
annually under the Vote for Fisheries. These consisted of grants to
cover the cost of administration and for general develcpment work, and
also for advances, which were repayable to the Excheguer, for the
purchase of heats and gear on hire purchase terms.

In 1952 a number of important events occurred. The 21-year-old Sea
Fisheries Association was wound up as a State bady charged with assist-
ing the growth of the industry and An Bord lascaigh Mhara (BIM) -

The Irish Sea fFisheries Board - was established by Tegislation. It
was a potentially more flexible organisation, carrying on not only the
Assocfation's functions of firancing vessels and marketing their
catches but also acting as the promotional agency for the industry.
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Following recommendations contained in a Government White Paper on the
development of Sea Fisheries, BIM was reorganised in 1962 charged with
the development of the Irist fishing industry. There are several
such Authorities in Ireland, funded either partially or totally by

the State and charged with the development of different sectors of the
economy.  They are not part of the established Civil service and so
have a certain commercial freedom, though the Boards of such Authorit-
ies, which are generally compused of businessmen and others in the
particular industry, are appointed by the Minister concerned with the
particular sector.

Following its designation as a development Boara, BIM gradually with-
drew from direct marketing and processing activities. The new role
called for the provision of extension services to the mdustry and
these were introduced by the establishment of three mainline develop-~
ment divisions to cater for market development, fisheries development
and shore investment deveiopment.

The main objective of the newly-constituted Board was to develop the
industry both at sea and on shore in order to maximise its contrihut-
fon to the Gross National Product. The planning which followed was
based on the premise that economic development of fisheries as a
profit-making business verture would serve the best interests of the
industry and the country. Tnis was consistent with the Government's
overall development policy wnich aimed at increasing natienal pros-
perity through economic action. BIM, therefore, drew up detailed
development plans cevering all aspects of the industry, with specific
targets for marketing, production, and investment and these were
approved by Government.

The introduction of the programme produced an immediate response from
the industry, and the confidence of fishermen in making large scale
investments in new vessels was matched by the enterprise and manager-
fal ability of the processing and distributive sectors. The BIM
programme benefitted through the solid backing of successive Ministers,
who had delegated responsibility for fisheries to BIM and the Fisher-
ies Division of the Department of Agriculture and Fisheries. The
result was that a very good balance was achieved between the Govern-
ment, on the one hand, and private enterprise on the other, with both
exerting force in the same direction. In 1965, shortly after the
development programme got underway, the Government introduced the 12-
mile territorial 1imit with special concessionary zones for boats of
nations which had traditionaTly fished those areas. This further
increased confidence.

Some years later export orders for fish had outstripped the capacity
of the Irish fleet, while the home market was steadily growing. What
2 change this was from the difficult period up to the 1950s.

Fish landings, particularly herring rose steadily during the period
reaching 79,000 tonnes in 1970. Rew boats built in Ireland, France,
HoTland and Norway were being added to the fleet and the number of
fishermen were also increasing.

Hopes of further progress stemmed from [reland's entry to the EEC in

1972 and the extension of natioral fishery Timits to 200 miles in
1976 but, over-fishing of pelagic stocks, notably, herring, was,

310



meanwhile, begqinning to pose problems. By 1973, it had become clear
that herring stocks were sharply diminishing ir the Celtic Sea south
of Ireland and it became necessary to impose temporary bans on herring
fishing to combat stock depletion. This, together with pressure on
other fish stocks, and uncertainty about the EEC Common Fishery Policy
prompted fishermen to put forward a claim for an exclusive 50-mile
Timit,

By the end of 1978 it was evident that forces had built up which were
making it impossible for the Irish Government to hoid to this position
on the 50-mile Timit. A ruling of the Luropean Court, that the
exclusion of large foreign trawlers from the 50-mile limit was invalid
marked the conclusion of this lengthy battle.

The Industry To-day

Despite the problems experienced during the 1970s, landings increased
steadily following agreement by the EEC that Ireland should continue
to develop her fisheries. Llandings were doubled from 96,000 tonnes
in 1976 to close on 200,000 tonnes in T981.

This represents a record in the history of the fishing industry as
does alsg the export figure of 749,000 tonnes valued at IRES6 million.
The mast significant development has been the Targe expansion in
mackerel landings from 28,000 tonnes in 1978 to 90,000 tonnes in 1981.
There has been a substantial increase in the demersal catch from
18,000 tonnes in 1978 to 36,000 tonnes in 1981, There has also been
an increase in the herring catch but this catch at 30,000 tonnes in
1981 is still considerably below the record 1972 catch of 48,600
tonnes.

Between 1977 and the end of 1981 the number of boats over 24 metres
increased from 42 to 68. Of these 6 are over 33 metres. These
Targe vessels are fishing mainly for pelagic fish in offshore grounds
which were previously out of range of the Irish fleet. They have
proved to be very successful. HNew grounds have been opened up which
are giving increased landings of demersal species. There has been a
particular upswing in the mackerel catch which has benefitted the new
vessels in the range 27 to 40 m. length, but fishing as trawlers
rather than purse-seiners. However there is a danger of over-fishing
this species, as had occurred with the Atlanto-Scandian herring stock
over a decade ago.

The category of vessels in the 12 - 24 metre class are giving cause
for concern. The majority of this fleet comprises timber vessels
designed primarily for herring fishing. These came into the fleet
in the early 1970s when fish prices were high and herring stocks
were generally plentiful; this created a state of unreal prosperity.
The scarcity of herring, and the high cost of ¢f1 in recent years,
has brought many of these skippers to their senses. Today these
fishermen are beginning to Took at their operations in a much more
business-Tike manner. Provided fish catches are geared to demand,
prices will achieve more realistic levels and it is then up to the
fisherman to increase his profitability by bringing operating costs
to this level. Not an easy task perhaps but one which given a
correct approach and sustained effort has a good chance of success.
Fishermen have to appreciate that it is the market calls the tune, not
the producer.
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International Trade

Ireland's role in international trade in fishery products is quite
small, but it is of interast as a case study of a developing fishery.

Prior to the 1960s

Towards the end of the last century and in the early days of this one,
prior to the 1914 war, Ireland was a large exporter of salted herring.
This export trade continued right through the Great War together with
fresh white fish, going by the train-Tocad from Irish west coast ports
to London and the Midland cities of England. Railways had been built
to many Irish fishing ports for this trade.

Following the Great War, cured herring was exported to central European
markets, including Germany, and cured mackerel to the USA. These
markets collapsed with the economic depression of the early 1930s.
During the same period there were significant imports of dried and
salted white fish mainly from Scotland.

The 1939-45 War gave another fillip to Irish fish exports mainly
because of the shortage of fish from the British home fleet, but this
was short-Tived and exports declined again in the Tate 1340s and early
1950s.  [n the Tatter half of the decade and in the early 1960s, the
State through BIM built and operated its own fish factories which
produced salted and marinated herring products mainly for the German
market, and also white fish, packed in consumer packs, for the
Australian market. This venture did not prove commercially success-
ful and also had the effect of inhibiting investment in the industry
by private enterprise. MWith its reorganisation as a development
authority in 1963, BIM ceased direct trading and its three factories
were sold to private firms,

1963 to 1973

In the decade prior to I[reland joining the EEC in 1973, exports grew
from approximately 10,000 tornes to 50,000 tonnes. This growth was
mainly due to the good herring catches at the time. The bulk of the
herring was sold 1n salted form for onward sale by Dutch merchants,
with a sizeabTe marinate trade also develeping. There was also a
considerable fresh trade in herring.

During this decade, imports remained fairly static at about 4,000
tonnes of which about 3,000 tonnes were prepared fish products such as
fish fingers. Several efforts have been made to produce fish fingers
and other such breaded products Tocally, but it is virtually imposs-
ible to compete with the multi-nationals, with their large heavily
advertised market-share in this sector.

1973 to-date

The mid 1970s saw a change in the pattern of Irish foreign trade of
fishery products, but on the export side there was a down-turn,

rather than an up-turn, as expected with the entry into the EEC. The
volume of exports fell from 50,00C tonnes im 1973 to a low point of
35,000 tonmes in 1976, gradually climbing again to 45,000 tonnes in
1979, before the dramatic increase in 1980 and 1981 (of 135,000 tonnes)
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due to the Targe mackerel fishary. The fall from 1973 to 1979 was
principally due to the reduction in herring Tandings, especially the
collapse of Celtic Sea herring fishery off the south-Irish coast.
Table T shows the trade pattern for both Ireland and for the EEC as
a whole for this pericd.

As a proportion of total EEC trade Irish fish exports fell from being
6% in 1973 to just over 3% in 1979, when large mackerel landings had
already commenced by other EEC fleets but before the Irish fleet had
equipped itself for this fishery. The proportion rose again to 6%
approximately in 1980 when the Trish industry geared itself for
mackerel and Tandings showed a healthy jump. Total EEC figures are
not yet available for 1981, but it is expected that the [rish percent-
age will be in excess of 6%.

Total imports over the decade rose slawly from 5,600 tonnes in 1973
to 8,500 tonnes in 1979, and then increased dramatically in 1980 and
1981 with imports of fresh mackerel from UK for onward expart in
frozen form. A notable feature of both imports and exports, since
we joined the Community has been the relatively static position of
trade with countries outside the Community until the advent of the
mackerel fishery in 1980/81.

The Irish external trade pattern, broken down by product grouping, is
shown on table 11. It will be noted that the largest imports were
in the category of prepared and preserved fish - this figure being in
the region of 1,500 to 2,500 tonnes prior to 1977 rising to 4,000
tonnes in 1979 and 1980, with the increase in the standard of living,
and falling again with the recession in 1981.

On the export side, the influence of the herring fishery is evident
in the pattern of the figures for fresh/frozen fish and for salted/
smoked fish. Again the high figure for exports of fresh/frozen
fish in 1981 will be noted - this was due to the mackerel trade,
mainly with West Africa.

The West African mackerel trade has been prosecuted both by freezing
fish on shore and also by "over-the-side” sales mainly to East-
European vessels.  About 25% of the catch was sold over the side in
1981.  Some difficulties have been experienced this year with the
Nigerian market in respect of imports and foreign exchange controls,
but we are nevertheless hopeful of further expansion to this and
other West African markets.

The Way Ahead

Aware of the present difficulties in the catching and market sectors,
BIM's primary objective in its development programme is to achieve the
maximum return for the industry by

- broadening the resource base

- achieving efficiencies in all aspects of catching

- expansion of mariculture

- improving quality consciousness

- Adding to the value of the product
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- aggressively marketing the product.

Broadening the Resource Base. ATthough our fish landings are now
considerable, they are stTT1T heavily dependent on pelagic varieties,
BIM, therefore, is anxicus to promote fisheries based on non-tradit-
ional species such as blue whiting, scad, tusk, ling, dogfish, sprat.
It will stimulate further activity in whitefishing, “n order to give
a more balanced catch which is essential to ensure that the gains of
the past in terms of increased fish landings are protected.  This
spread of species is necessry to ensure adequate raw material on a
continuing basis for expanded shore processing.

Achieving Efficiency in Catching. Fishing vessels are both expensive
to buiTd and fo operate and cost reductions in these areas are essent-
ial. The cost of fuel for a modern trawler now amounts to a stagger-
ing 25% of total revenue each year and consequently greater efficiency
in fuel utilisation is vital.

A cost-effective approach to equipping the vesse! would also contribute
by reducing the amount of equipment which coes not directly Tead to
increased catches. Cost reductions could alse be achieved by greater
emphasis on new development in fishing gear, and increased use of
energy monitoring and saving devices, as well as the use of passive
methads of fishing for at least part of the fishing year. Effective
training is most important. The courses at the BIM National Fisher-
jes Training Centre are geared tc this end.

Expansion of Maricuiture. Salmon and sea-trout, cysters and mussels
are the principal species cultivated. The total gquantity of farmed
salmonid produced in 1981 amounted to approximately 250 tonnes, with
intensive shellfish cultivation producing about 800 tonmes and
extensive musse! production of 4,000 tonnes.  Under the Nationa!l
MaricuTture Development and Assistance Programme, it is expected that
these figures will be quadrupled by the end of the decade.

Improving Quality Consciousness. Emphasis on bulk fishing and a low
Tevel of white fish caiches has often, in the past, resulted in

failure to earn a price premium for well-handled quality fish. This
situation can be improved only through joint action by fishermen and
buyers. It is imperative that fish is landed in best condition s¢
that the prices paid should reflect the extra effort. BIM is actively
pursuing the objective of improving quality standards with the industry
by such methods as subventing the cost of ice at fishing ports.

Aggressively Marketing the Product. Aggressive marketing is one of the
matn planks 1n BIM's deveTopment programme. There is a particular
need now for a fresh marketing drive.

The EEC'S Tliberal trade policy has adversely affected Fish prices
within the Community particularly for herring and some varieties of
white fish, this has tc be coped with by pursuing more vigorousiy the
availabTe opportunities. Increased emphasis is being laid gn market
intelTigence and research as well as on product development in
co-operation with the exporting sector.
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An active approach in marketing is essential for success in the devel-
opment of the industry.  All sectors have to pecome "market" rather
than "producer® orientated. We have to adept the "market to market
concept”.

Adding to the Value of the Product. It has always been a primary
objective of BIM"s deveTopment programme to encourage shore processing
of fish because of its importance in adding to the value of the
products and thus creating empToyment. At present there are in
Ireland some 60 fish processurs employing 1,500 people.  In the
national development programme =he target for 1985 is5 an increase ir
shore employment of 400 with the assistance of State grants.

While an increasing number of firms are engaged in primary processing
only a small number have successfully gone ahead into secondary pro-
cessing in recent years; this trend has to be speeded up.

In the processing sector, the main thrust of activity will centre on -

(a} the provision of freezing and cold storage facilities where
such is not already avaiiable

(b) the expansion of existing projects and the creation of new
facilities to cater for the development of added-value product
Tines

{c) the modernisation and re-equipment of firms to increase

efficiency and competitiveness

{d} the establishment of new firms with strenghts in marketing and
technology, including joint-ventures with foreign firms

(e) fishmeal production facilities to provide offal reduction and
anciliary industries at major ports.

The potential for further employment in the fish processing sector
depends very much on the new market opportunities which will be seized
in the context of an expanding catch. The optimisation of our
fishery resources means producting maore consumer products so as to
attain a higher Tevel of added-value and employment with the country.

Opportunities exist not only in development of the home processing
industry but, also, for joint-venture co-operation. However, the
Irish experience has shown that great care is required in marrying
such ventures with the indigencus industry and it is especially
important that personnel with Tocal fishery experience are included
in management. Government investment grants are available for
approved processing and catching faciTities.

Lessons from the Irish Experience

The Irish experience has shown that in order to service a sound and
balanced development in the sea fishing industry certain requirements
must be met, viz,

- forward planning based on the best available information on
fish stocks, markets and cperational factors
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- a high Tevel of training and education for participants in the
industry

- a controlled and co-ordinated approach involving tne catching
and processing sectors

- prucdent management procedures and, in particular, the avoidance
of over-capitalisation

- insistence on high standards of quality and hygiene in the
handling and treatment of catches

- a vigorous market development policy.

The establishment of a centra’ planning and development body, on the
Tines of Ireland's BIM, with practical axperience in a1’ branches of
the fndustry, maintaining close touch with fishermen, processors and
distributors, and in a pesition to give prompt and expert advice on
the industry's problems as they arise, is 1ikely to give the best
results in the areas indicatec. Incidentally, a wide range of
training and consultancy services covering these areas are available
from BIM to crganisations in countries outside Ireland contemplating
development work in the sphere of sea fisheries.

Conclusion

In concluding this paper I would like to say that 1 believe that we
are embarking on an exciting period in fisheries development in
Ireland. At Tong last our landings have reached a level where we
tan say we have an industry. It behoves us now to grasp the
opportunity that these Tandings afford us to maximise the economic
return from fishing through efficient catching and aggressive market-
ing of a quality product.

The past 20 years have been a period of investment and growth in
fleet size and we reached out successfully into competitive markets
during that period. We did all this at the right time putting us
in a good position to seize on thre opportunities that 'ie ahead.

NOTE :

The material used in this paper covering the period prior to the
foundation of the Irish State in 1922 has been taken from "Ireland -
Industrial and Agricultural® published in 1802 by Browne and Nolan
Ltd., Dublin on behalf of the Department of Agriculture and Technical
Institution of Ireland and from "Ireland's Sea Fisheries - A History"
by John deCourcy Ireland published in 1981 by the Glendale Press,
DubTin.

Statistical data may be abtained from the author.
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Export Markets for Seafood:
A U.S. Perspective

Robert C. Webster
American Seafood Export, Inc.
Mt. Dora, Florida, USA

The subject 1 have been asked to discuss is a subject close to my
heart and aisc the subject of intense frustration. The word
"perspective," according to Webster, is defined as, “the relation of
an object of thought from a particular viewpoint."

My viewpaint can be encapsulated as follows - We, as a ration, sit on
top of possibly the largest resource of raw material in the world.

The spectrum of species, or product mix, that is available to the har-
vester, processor/exporter in the Northeast, the Mid-Atlantic,
Southeast/Gulf of Mexico, and the Pacific Coast from California to
Alaska's outer reaches, is staggering to the exporters imagination.
Yet, the export market for seafoods caught by U.S. vessels and pro-
cessed in the U.S. plants at present, is, unfortunately, Timited.

To outline the true perspective of the U.5. export market we must look
at the world market and the problems these markets face. It is out of
adversity that opportunities spring. There are many negatives that
have to be faced, avercome, and converted into positives, to realize
the real value of the U.S. position in the export markets of the
warld,

The currency of yesterday was gold, the currency of today is oil, and
the currency of tomorrow is food, Seafood, in a1 forms, is an impor -
tant coin of the realm.

The world importers and exporters of seafood are today controlled by a
"new regime." The 200 mile economic zone and the Magnuson Fishery
Comservation Act (for U.S. exporters) is the base of this new regime.
More than 90% of the world's coast lines are controlled by eitheyr
developed or developing countries,
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Those nations that fish off their own coasts have been the big
gainers. The developed nations, such as the U.S. and Canada have
shown gains. The developing countries initially showed gains, but
these gains are slipping. The nation's such as the FEC, that depend
on distant water fishing have not fared so well, as shown ir Table 1.

Table 1. World ocean catch, millions of tons, 1965-1978 -

COUNTRY 1965 1970 1975 1976 1978 1981
Japan 6.8 9.2 10.3 1.5 10.5 11.34
U.5.5.R. 4.3 6.4 9.0 9.4 8.7

Peruy 7.6 12.5 3.4 4.3 3.4

U.5.A, 2.6 2.8 2.8 3.1 3.4 2.68
China 2.1 2.7 2.7 3.3 3.4

Norway 2.3 3.0 2.5 3.4 2.6

South Korea 0.6 0.8 z.1 7.4 2.3 2.34
Denmark 0.8 1.2 1.8 1.9 1.7

India 0.8 1.1 1.5 1.4 1.5 2.64
Thailand 0.5 1.3 1.4 1.5 2.1 1.9
Qthers-Chile 17.2 21.0 23.7 23.6 25.9 3.34
TOTALS 45.6 62.0 61.? [} 65.0 73.7
Source: FAD - Third Fisheries Gooperation Meeting of Non-ATigned and Ueveloping

Countries - Havana, Cuba, 1981,

The growth and gradual decline of the world's fish catch over the past
20 years has been much influenced by the fisheries devoted largely to
the reduction of landings to meal and oil. An example of this is
Chile, where 3.3 million tons of fish were caught in 1981, (4th place
in the world), but over 75% of this catch went into meal and oil
plants. DQuring the same period, Chile's exports fall to an all time
low of 35.7 million dollars in 1981.

The FAD projects, that within developing countries, given a projected
pepulation increase of 2X, the 1981 decrease in catch and the figures
projected for the 1980s will be inadequate to maintain per capita con-
sumption. Countries such as Chad, Mali and Burwunde, will suffer the
most. (1} The FAD forecasts declining rates of growth in production,
yet the factors controlling demand are expected to continue at
historical rates.

The global demand for seafood-protein by the end of the century will
increase 3.35%, a rate comparable to an annual growth in production of
1%. The projected demand by 1990 will increase by 18,000,000 tons, by
the year 2000 by over 30,000,000 tons {(almost 40% of the total catch
in 1981). 1t is estimated that 75% of this demand will be in the
developing countries {1}.

It is further estimated that by 1990 only 5-6 million tons will be
available for fishmeal, compared to 18,000,000 tons in 1981. There is
no question, based on present estimates, that the demand for fish for
human consumption by the year 2000 will far exceed the catch.
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The projected growth of catch in the EEC will centinue an declining
scale because of the restrictions of overlapping 200 mile zones and
the fact that resources are heavily exploited. Thus, 1t i1s obvious
that major exporters, such as Holland, will reduce exports in favor of
sales to the domestic market.

The net effect of the "new regime" caused by the 200 mile zone EEC's
will be the creation of trade ard increased world trade in fishery
products. The greatest potential for demand will be the developed
countries, such as the EEC countries, Japan, Scandinavia and others.
By the end of the century, some develeping countries with sizeable
populatiens; e.g., India, Rangladesh, Thailand, Chile, Egypt. There
will also be countries that experience problems in meeting basic needs
for animal protein; e.q., Ghana, Ivory Coast, Nigeria, and :ndia.

The FAD reports point out that exports of seafood declined in the
world market for the third straight year, with developing countries
suffering the brunt. The value of world experts in 198] was: (2)

Yolume - 9.4 million MT.
¥Yalue - $14,000,000,0900.00

The developing countries in 1981 dropped six percent to lest than &
billion dollars.

The world's leaders in exports are shown in Table 2.

Table 2. Major exporters and importers of seafoods for human consumptian-1980
(USA § Millions)

Major Fish Exporters - 1980 Major Fish Importers - 1980
Country 1980 Change 79-80 Country 1980  Change 79-80
1. Canada 1,028 - B.3 1. Japan 3,218 -800.0
2. U.5.A, 1,006 - B5.0 2. U.S.A. 2,709 + 35.0
3. Norway 974 + 83.0 3. France 1,158 +160.0
4. Denmark 931 + 72.0 4. UK. 1,036 +135.0
5, 50. Korea 760 - 35,0 5, West Germany 1,012 +127.0
6. Japan 754 + 34.0 6. Italy 756 + 34,0
7. Iceland 696 +101.0 7. Spain 544 +135.0
8. Netherlands 530 + 27.0 8. Netherlands 394 + 25.0
9. Mexico 410 -430.0 9. Hong Kong 350 + 43.0
10, Chile 314 + 35.0 10. Sweden 144 + 52.0

Note: Norway is 3rd largést exporter. sweden 1s 10€h largest importer,

Note: U.5. is 2nd Tlargest exporter and the Znd largest importer,

Note: Japan is major importer but imports declined by 800 million dollars and
reduced her share of values to just over 20%.

Note: EEC imports exceed Japan's imports by aTmost 40%.

Source: MWorld Fish Trade in 1980 - Infofish, FAQ #1, October, 1981,
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The dramatic rise in imports by many nation's has increased protec-
tignism and other related forces inimical to the interest of fish
exporters, particularly those of the developing Zountries.

In researching for this paper, I ran across several guotes which |
feel will set the tone for what will follow. [ am not picking on this

gentlemen, but I think the guotes help point out the :roblem:

"The U.5. fishing industry is a dominant factor in international
trade. Over half the seafood consumed here is mported from over 80
major foreign suppliers.* “In 1981 the U.5. exported a vecord $1.2
billion in seafood - a record. Imports for 1981 were alse a record at
$4.2 billion." (3}

"Technology in producing fishery products (for export) has always been
well in advance of demand." [3)

"There has always been a "hidden" partnership betweer government and
industry which is more meaningful than many would care to admit. With
present high interest rates, dull markets, and a maze of reguiations,
the threads of continuity are strained, but in place. The II.S. seems
to be on @ course of action to improve its fisheries situation and it
certainly has abundant resources to develop, promote and consume. It
is reasonable to expect 'J.S. production will double in the next
decade.” (3}

Each of the quotes reflect a goal and, frankly, a goal which could be
achieved if the American Seafood industry cou'd pecome marketing
oriented. We must look at the following facts n Tight of the above
statements:

1. The U.S5. catch of all species fell in 1981 to 2.6& millign toms,
the Towest since 1977. (4)

Z. The U.S. per capita consumption has risen from 12.3 lbs./person in
1972 to 13.0 1bs. per year per person in 1981, an increase
annueally of less than 0.1%. We are very far down the list in
terms of per capita consumption.

3. Four products represent 58.50% of the total catch volume in 1980
and are as follows:

Shrimp - 463 million Tbs. -~ 19.29%
Satmon - 438 miTlion lbs. - 18.25%
Crabs - 297 million 1bs. ~ 172.38%
Tuna -~ 2096 million 1bs. - B8.58%
TOTAL T. 377 mitlion

When you add the estimates for Menhaden, of 710 million Tbs., or
26.50% for meal and ofl, the total catch of sther species is
slightiy more than 16%.

4, Granted, we are the second leading exporter, but we are rapidly
becoming the worlds largest importer of fish. In 1981, we
imported $3,034,000,000.00 worth of edible fishery products, plus



$1,140,000,000,00 worth of non-edible imports tc make 3 grand
total of $4,173,000,000.00.

5. The estimated export market worldwide is in excess of d billion
dollars and more than 10 million tons., Exports of more than 1.2
hillion dollars is an excellent start as in our nef volume of
334,500 metric tons. Let us compare these figures against the
world totals. (2)

Dollars - 8.57% of the total
Volume - 3.35% of the total

If we look at item 3, above, four items, al expensive, represent
58,.50% of the catch. U.S. fishermen concentrate 01 a velatively
few high value and hopefully high volume species wnich yield high
profits. This is high risk if bad year(s) befall one 3r more spe-
cies, as has been seen with King Crab, and the present overabun-
dance of tuna.

6. The U.S.A. has the longest continucus shore ine in the world and
one of the largest bin-mass of fish in the world, why 3re we stuck
with items 1-5 above.

It has been said by a number of very knowledgeabie peonle that the
methods of solution for the worlds shartfall of edible seafood pro-
ducts can be summarized as fcl ows:

1. Increased production for conventignal species remaining
underexploited or fram unconventicnal, or non-traditional species.

2. Improved utilization of fish caught, with signiticant reduction in
post-harvest losses.

3. Significantly better management of the world's fishery rveuwpurces.

There is a major market for a high guality, rea::stically priced, fro-
zen, fresh or canned seafood in virtually every country of the world.
The demand will grow steadily in the 80s, and dramatically in the
199)s.

We, the American harvester, processor and exporter, have a major
opportunity in the next two decades, but are we capable of handling
this challenge. We are not generally looked upon as a sophisticated
trading country and exporter of seafoods. We are & production
oriented industry, but must become a marketing oriented industry.

The U.S, seafood industry i1s an anomaly, and as such the harvesting
and processing sectors are usually at cross purpeses. [t 15 an impor-
tant industry contributing 12-13 billion to the economy {less than 1/2
of 1 percent to GNP} and creates employment for over 270,000 people.
Yet, it cannot be said that it is an industry where all component
parts work as one. It is an industry where both the fishing and pro-
cessing sectors of the seafood industry have maintained separate iden-
tities and traditions that value individualistic activitie: over
administrative, corporate approaches to business. (5)
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The American seafood industry is production oriented. The philosophy
assumes that consumers will favor those products that are available,
affordable, and offer the most quality for the price. Given this
assumption, the industry is to improve production and uistribution
efficiency and devote its energy to improving quality.

The seafood industry appears to be slowly gaing through several stages
of development of their orientation, of which the production orien-
tation, is usually the first. As consumers become more sophisticateq,
the orientation should shift to a selling phase and to a more contem-
porary marketing phase.

At present, harvesters and processors are single mindedly producing as
much as possible when the fish "are running." Fish are caught and
packed, usually in a poor quality mode, with littie regard to the
market for which packed. Later on a distress sale must take place.

There is an important need for market orientation. This need is based
on the fact that new resources are needed, bottomfish resources must
be developed.

What is market orientation. A concept where management philascphy
holds the key to achieving organizational goals which consist of: (5)

1. Determining the needs, wants, and interest to targat markets.

2. Adopting itself to delivering consumer satisfaction more effec-
tively than its competitors.

3. Developing means to accompl-sh this at a reasonable profit in a
way that enhances the consumers needs and results in repeat sales.

The American seafood industry through its intemse product orientation
ultimately concentrates on the needs of the seller. The industry must
change its mode to concentrating on the needs of the buyer. Its goals
and profits must come through consumer satisfaction.

I have spoken at great length as to what [ perceive to be the problems
and they are legion. At the back of every problem is a solution, and
thus an opportunity. 1 believe that the 1.S., could, and should,
become the predominant exportinc force in the world. Each of the
negatives is in fact a positive, if countered correctly.

The first step, is to decrease significantly our dependence upon
imports by moving into the domestic market with quality products which
are oriented to the consumer. We should try to make it a buyers
market, not a sellers market of necessity.

We must clarify our foreign fleet policies. We must answer,
believably, the question, "What place do foreign fisheries have in the
long-range fisheries development of the U.S5." When the Magnuson Act
was passed the intent was to allow foreign fleets to participate until
the domestic industry was able to take 100% of the available catch.
The ultimate goal would be U.S. vessels supplying U.3. processors.
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Foreign dominance of many fishery areas is increasing and the J.S.
processing industry is declining. [t is true that a limited number of
vessels have prospered by hoisting their cod ends on foreign pro-
cessors, but overall the industry has not grown and the industry will
not grow in the posture. We are also starting to decimate a valuable
resgurce. (6)

The decision to allow certain vessels in to catch, particularly on the
East Coast, is patently political. The guotas given to Spanish and
Italian catchers have wiped out the squid population. Ask the pro-
cessors who have had no Lcligo squid season for two years, and those
who did pack. The fact ¥s that they could not compete in normal
markets because Spanish marketers dumped huge quantities onto the
European market, at a very low price.

The NMFS and the State Department sometimes make decisions that help a
few fishermen to work, but do nothing to build the segment of the
market that really needs it. The NMFS has anncunced its goal to have
all foreign fishing ended by 1885. This is inconsistent, when they
are allowed a foreign entity to basically dictate a 1ink between alla-
cations and U.S. selling rights.

The State Department public position is “The intent of Congress is
that U.S5. fishery resources be entirely utilizad by American fishery
industry must be given greater force and effect, hence, the emergence
of carefully crafted economic criteria for the allocation of fareign
nations of our vast surplus of fishery resources. The emphasis would
be laid/improved access to foreign markets for L.S. products and on
fncreased Joint Yentures with 4.5. fishermen® (and processors). (7)

[ feel that this statement from Mr. Kronmiller leads to one point.

The formation of joint ventures. We are very familiar with the at-sea
ventures and their apparent success, primarily in Alaska. We for-
tunately have been involved with overseas processing JV's for many
years, in a number of countries.

There is no guestion of the rescurce and there really is no question
that some of our major buyers, such as Japan, see us in an excellent
place for investment. The Japanese see the U.S. seafood industry as a
small fragmented industry made up of many privately held small com-
panies with few employees.

Cashflow is generally the greatest problem to growth.
In 1979 the NMFS stated that there were 1,674 processors, including

Alaska. The gross revenues of 260 firms surveyed by the NMFS are bro-
ken down as follows: (8)
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1979 Gross Operating Hevenues Percent

Less than $250,000.00 2
b3 250 - % 499,994.00 7
$ 500,000 - § 999,999.00 13
$1,000,000 - $4,999,999.00 a7
$5,000,000 - $9,999,999.00 12

over 310,000,000.00 1/
TOTA T00%

The predominate investors on the West Coast are the Japanese, who have
2 large number of direct and indirect investments, The reason that
Japanese firms invest in U.S. processors is to gain access to fishery
products and, secondarily to make profits by:

1. Gaining access and cantrol of fishery products.

2. Foregign owners can profit from the subsequent resale of these
products.

3. Foreign owners have an opportunity to expand their marketing of
their own products in the U.S.

4, A return on ownership interest.

Foreign ownership can give the investor the potential to influence or
control the operation of J.5. seafpod processors. In 1980, 37 pro-
cessors were involved in foreign ownership, which can be broken down
as follows: (8)

Country of Ownership No. of Firms
Japan 32
Canada 2
Netherlands 1
Unkrown 2
TOTAL kYl

Percent Ownership No. of Firms
100 4
90-99.9 3
50-89.9 7
25-49.9 9
Less than 25% 7
TOTAL 30

A recent article in the Jdapanese Times by Mr. Ohkuchi, President of
Nissui. "Five years ago, fish hauled by Nissui's boats accounted for
70% of the total sales. By 1980, the ratio had dropped to 30%." He
stresses that without the Japanese market, the U.5. fishery industry
would not be able to continue marketing.
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“Nissui’s goal is to purchase fish, as much as possible, gespite the
fierce competition of the giant trading houses." (9)

We have seen a sharp movemen® away from the trading companies tg the
cooperative to insure a supply of a wide range of species. This
points up one major requirement for the private sector if it is to
become marketing oriented rathar than solely production oriented, and
that is the knowledge, intimate knowledge of its customers.

We have found a recent interest in Japan, and elsewhere, in investment
in shore facilities, with the following conditions:

1. A willingness to invest la~ge sums without sontro) of the
resulting operation.

2. The facility to be American owned and managed.

3. Japanese to provide technical and equipment assistance and
back-up.

4. A willingness to teach and traim us in catching, handling, pro-
cessing and marketing.

9. A willingness to take less than half the catch or finished product
with nc pre-conditions.

6. Funds to be invested as equity. Co-guarantee if required for
working capital.

We also feel that the U.S5. Government must take a more active rale in
assisting the private sector in developing the fisheries industry to
meet the export challenge. By this, I do not mean the political force
nor the continuation of the Governments place in establishing quotas,
but actively assisting the industry in all aspects from catching, to
processing, and to financial assistance.

At the present, the Department of Commerce, and its fisheries arm, the
National Marine Fisheries Service (NMFS), is the primary federal
agency that assists the fishing industry, its activities include: (16}

. Collecting and disseminating trade leads.

Participating in foreign trade missions and fairs.
Improving seafood merchandising.

Educating U.S. consumers on the health benefit of seafoods.

N TER A
.« a

The NMFS performs many other services too numerous to !'ist here. The
net result, unfortunately, ¥s one which to date has not stimulated the
move from a production mode to a marketing mode.

The Japanese and other nations have over the years set out to develop,
both internally and externally, the fisheries industry as it relates
ta their country, in the case, importation of high quality products.

If we take a lock at the Japanese internal and external cooperation in

fishing we see a major series of differences between Japan and the
U.5.A.
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"Japan 1s promoting various kinds of international cooperation in
fisheries based upon the basic premise jis to mutually develeop and
maintain fisheries for mutua® benefit."”

The Japanese, both externally and internally cooperate in: (11)

1. Capital Cooperation - Economic funds disbursed as non-repayment
capital for consolidation of fishery infrastructure, plants,
piers, training, etc. Overseas investments are funded by Overseas
Economic Cooperation Fund and the Japanese Export/Import Bank.

2. Technical Cooperation - Program to train personnel from developed
and developing countries and to place personnel in those countries
to trainm.

The Japanese are very sophisticated in the market orientation of their
catching, processing and distribution. We can learn much from them in
the years to come, It is also interesting to note that Germany has
set up an almost identical program through their GTZ and BMZ. The EEC
is deing the same, "To assure a continuing supply of food in the
years to come."

I will use one exampie, if [ may, which points out what the U.5.
Government can do if it becomes a willing partner to the building of
the fisheries industry. In 1973, U.S5.A.1.D. established a program to
build the seafood industry in ¥ietmam. The U.S. Government provided
every form of support needed to build the fledgling industry,
including financing for raw material, inventory and market
development.

The result was an export industry for shrimp, lobster, reg snapper and
other bottomfish that grew from $300,000.00 in 1972 tc over
$30,000,000.00 by early 1975.

Today, every developed country is doing basically the same thing
through its various agencies. The U.S. is also actively engaged, pri-
marily with developing countries, through U.S5.A.1.D. Unfortunately,
AID's program related only to these countries politically oriented to
the United States.

I will not belabor you with lengthy points omn the so-called underuti-
lized or non-traditional species and the necessity for the success of
this program, The NMFS states that success of six non-traditional
species could produce 38,000 new jobs and add 1 billion to the economy
by 1990.

Marketing is the key to the growth of the nom-traditicnal specties.
The obstacles in the way, at present, appear to be:

1. Low selling price.

Z. [Inferior product guality.

3. Restrictive trade practices.
4. Lack of consumer acceptance.

Three of the abave points are directly related, inferior product
quality assures lack of consumer acceptance and & low price. Even
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more important is knowing exactly how the consumer of exported product
wants his or her product packed, displayed, sized, frozen and shipped.
Again, the consumer or buyer is not the final judgment factor in most
U.5. processing plants, it is the sellers need to move product and
create cashflaw.

The development of non-traditional species may be inhibitea because of
the increasing foreign investment and cantrol over processors. The
foreign investor may be reluctant te develop the bottomfish industry.
By slowing development of a particular resource, the foreign natian
can maintain their dominance in harvesting and processing bottom fish
in Alaska, for example. To assist in developing the resource would
accelerate the time when fareign operators would no longer dominate
the United States 200 mile zone.

The perception 1 have for the future of the export segment of the
American fisheries industry is that it can grow to any size we have
the capability of building it to in the next ten years. We should not
be that elated nor complacent about the fact that we export only 3.5%
of the world's volume of exports.

We must Took ¢ritically at the industry we represent and its good
points, (and it has many) as well as its problem features. wWe must
also Took critically at how others perceive us, and then and only then
can we perceive the opportunities that really exist for the American
fishing industry.
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Fisheries Trade: The Trade Establishment

Robert G. Hayes
U.S. Department of Commerce
Washington, D.C., USA

Within the U.8. GCovernment there exists a separate anc distinct
bureaucracy that deals with fisheries trade. This system is part of
the larger trade establishment and is the focal point for the creation
of all U.S., fishery trade policy. This paper identifies the system and

describes how it interacts to assist the U.5. fishing industrv.

Significant ct..nges have ooccurred since passage of the Magnuson
Fishery Conservat. and Management Act in 1976, These changes are a
result of the shift away fram free access to fishery rescurces and a
concamitant shift in the international trade in fishery products. The

United States has responded with adjustments to its laws and structure.

The 1976 MFCMA provided the opportunity for U.5. fishermen to take

the entire optimum yield in the 200 mile limit; foreign fishermen were
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allowed only fish that was surplus to U.S, needs. Full utilization in
this context did not necessarily promote domestic utilization which
oould only occur through expanded damestic and export markets. The
task was easier to articulate than accamplish, Processors and
wholesalers found that many of the species available were unfamiliar to
the domestic market and were unable to sell the catch. In some
instances cheaper irports, often cawght in our waters, made it

uneconomical to sell domestically,

It is not surprising ther that many in the U.S. turned to foreign
markets for answers for developing the industry. After all, the
foreign fleets were taking the fish and selling it in their markets,
why not have the U.S. catch and process the fish and export it to those
same markets? On the surface it is a reascnable plan, but :t proved to

be too simplistic.

Problems with price, size, packaging, processing methods and
quality deterred many sales. Despite these problems, exports of edible
fishery products did triple frum $329 million in 1976 to 51,020 millirn
in 1979. We must always be aware, however, that most of those exports
were of high-value species which foreigners could not catch in our
waters, such as salmon, crab and fish roes, In same cases the increase
was a result of buying sprees. In 1978 and 1979 the Japarese purchased

significant quantities of salmon.

In 1980, despite scme gains made by the domestic fleet and some
restrictions on the size ard type of foreign fishing, it became clear
to NMFS and Congress that MFCMA was not achieving the rapid progress

many had intended. The U.S. was not using access to its resources ac a
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development tool. The emphasis in making foreign fishing allocations
was based largely on historical fishing patterns, while trade and other
factors were only marginally considered. The Agency developed a new
strateqgy known as the "fish and chips" pelicy to use allocations to
assist the development of the U.S. industry. Congress then mandated

this approach through the American Fisheries Promotion Act of 1980,

The new Act expanded the li.st of criteria for meking allocations
to include the extent of seafooxd trade between the U.S. and the
country, with which we have a Governing International Fisherv Agreement
or GIFAs; the extent to which fish caught in ocur waters was used in the
harvester's domestic market; the extent to which the foreign countrv
assigted in the development of U.5. fisheries; and positive efforts to
reduce trade barriers. The application of these criteria has become an
important tool in dealing with other countries. The policy is
concducted by two agencies, NMFS in the Department of Commerce and the
Office of Oceans Environment and Science in the Department. of State.
Although each of these organizations are involved in fisheries trade,

they are not directly involved in the U.S. trade establishment.

The present U,5. trade sstablishment was created by the Trade
Reorganization Act of 1979, Lead responsibility for negotiatione of
all generic trade agresments was placed in the U.5. Trade
Representative's Office and trade promotion and administrative
activities formerly split between Coamerce and State were transferred
almost totally to Coamerce. It is within this structure that Fisheries

Trade policy is developed, given credibility and executed.

These then are the principal "players" on the export stage as far
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as the Federal Government is concerrexd. In addition, the States,
universities, and industry organizations all contribute to the
information flow, advise ot policy, and assist in the setual

promotional efforts.

The efforts of each of these camponents as they pertain to fish
center around three basic activities: 1} Trade proamtion, 2) Fish and
Chips, and 3) Trade policy. Each of these are importart elements in
U.5. Fishery trade growth and show how the U.S. trade establishment

affects international fish trade.

Trade Pramotion

The Federal Gowverrment has shown a renewexd interest ir the
development. of new export markets for U.S. seafoor products through
trade promotion activities. I'n earlier efforts dating back to the
1960s, the U.S. Department of Agriculture's Foregin Agricultural
Service (FAS) operated mumerous food shows overseas which occasionally
involved fishery products. This arrangement grew not from the ULS.
Government's organization and structure, in which the fisheries agency
is part of the Department of Comerce, but fram the fact that in most
camtries fishery agencies are part of the agriculture ministrv. As a
result, we have had to continue these contacts with FAS bacause trade
opportunities, changes in reqgulations or market information often occur
in FAS dealings with a country's Agriculture Minister and we want to
asgist in that flow of vital information. In addition, it is USDA that
reserves space at large internaticonal shows such as SIAL in Paris and
ANUGA in Cologne in which NMFS participates as an equal partner.

For many years USDA has operated food shows overseas. NMFS and
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its predecessor crganization occasionallv exhibited seafood at these
shows. This cooperation has grewn in the past three vears to culminate
in the very large, well—constructed and organized efforts ar the SIAT,
and ANUGA shows in Furope. USDA has contracted for a large exhibit
area with MMFS and the Department of Comerce paving for a substantial
share. These shows, with lhundreds of thousands of visitors, have had a
dramatic impact in educating Furopeans and others to the vast variety
of seafoods available from the U.S.

In the Department of Cormerce, both International Trade
Administration and NMFS are involved in promoting international trade
in seafood. In the newly recrganized international Tracde
Administration, a new organization, the Foreign Coamercial Service, was
created. The FCS began with aver 100 Foreign Service Officers, many of
wham have cofficially joined FCS since that time. The FCS has assigned
camercial officers to 118 posts in 65 countries around the world,
State Department personnel cperate in econdmic matters in the
remainder. TTA conducts its activities through the FCS, the 1.5,
Commercial Service in the District offices located in maior cities, and
in the offices of Imternational Feonamic Policy and Trade Development.
The NMFS conducts its activities through its regional offices and the
Regional Development Poundations. Through sales missiorns and shows the
U.S. is attempting to expand its base of exporters while strengthening

existing markets and developing new ones.

Figh and Chips

In addition to trade pramotion activities, Govermment—to—

Government consultations have been used to improwe opportunities for
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the U.S, fishing industry to grow and develop., Vhen the AFPA
amendments to the Magnuson Act were passed in December 1980, the U.S.
was suddenly in an excellent position to use allox:ations as an
instrument for developing the industry, The "fish and chips" policy of
linking access to our fishery resources to foreiogn cooperation in the
expansion of the U.S. fishing industry, especiallv bv improving trade
performance, was implemented and used in a number of meetings with
Burcpean and Asian foreign officials. NCGAR/NMFS succeeded in 1980 and
1981 in forming agreements with several GIFA netions, including Japan,
Korea, Spain, and Portugal, in which those countries promised to
provide specific trade and develomment-related benefits in exchange for
favorable allocations recormendaticns. At the same time, we developed
and put into effect a monitoring and evaluatior system to use in the

assessment of foreign performance under the AFFA criteria.

During the last few vears, NMFS has worked very closely with ITA
and USTR to reduce trade barriers in other countries and to expand
exports. Both agencies, plus the Department of State, assisted NGRA in
negotiating fishery trade understandings with Spein, Portugal and
Japan. In 1980, this cooperative effort resulted in a trade agreement
with Japan which changed the structure of several of Japan's import
quotas, It also allowed new Japarese campanies to receive portions of
the quotas, rather than restrict imports to a few traditional
campanies, The policy of using fish allocations to gain trade and
development benefits is an effective tool, and, will help our fishermen

increase their share of available harvest in the USFCZ.

Trade Policy

336



Although fish and chips ie an effective tool in our deve lopment
strategy it is only a lever to gain trade access with GIFA countries.
For countries which do not fisk in U.S. waters or which fish at reduced
levels, a different trade negotiation strategy is required. That
strategy involves all of the major components of the trade

establishment and entire matrix of the International Trade structure,

NMFS has worked with ITA, USTR, and the Department of State during
the last few years to reduce and/or eliminate tariff and non—tariff
barriers against the importation of U.S. seafood products. A good
example of this cooperation is the agency's support of USTP negotiators
in the Geneva Multilateral Trade Negotiations {MIN}. Durirg these
consultations, we prepared background analyses and sent staff to attend
certain negotiating sessions in Geneva to assist USTR officials in
emphasizing, among other things, the importance of improved
accessibility of U.8. seafood exports to the EC markets. Largely
because of EC problems relating to their internal fisheries policies,
they were quite unwilling to oonsider any relaxation in protective
import requlations. Nevertheless, when the MIN was completed in 1979,
it included some FC concessions in the form of staged reductions of

fishery tariff rates.

In addition to coordinating with multilateral trade activi ties,
such as the MIN, we have assisted our negotiators in bilateral trade
talks affecting fisheries. This type of activity took place in 1980
and 1981 when the EC Commission proposed a package of new regulations
affecting fisheries trade, and we quickly identified elements of that
package which would hinder our exports to Furope and alerted USTR and

the Department of State. Of particular concern to NMFS was an BEC
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proposal to include such species as Pacific Salmon and American lobster
in the list of species whose importation is governed by so—called
reference prices, which ars minimm import prices. The additional EC
trade barriers, if implemented, would have affected U.S. exports valued
at more than $100 million apmually. A joint NMFS/USTR delegation went
to Brussels in April 1981 to explain these concerns to officials at the
EC Cammission. With the help of strong sumport froaon the Department of
State, the Congress, and the U.8. fishing industrv, the U.S. succeeded
in winning the EC's agreement to abandon their reference price

pmposals for Pacific salmon and American lobster.

The EC subsequentlv adopted and put into effect most of the
originally proposed package: of new trade requlations. An analvsis of
those requlations has lead to proposed talks with the EC on ways of
mitigating their trade distorting effects. There is particular concern
about the possibility that the EC reference price system could in the
future be used to restrict imports of U.S, underutilized species, such
as squid, and that BC export rebates could give their erporters an
unfair competitive advantage in selling fishery products in certain

third country markets.

Fish and Chips and Trade Policy

On some occasions we have been able to effectively combine our
primary negotiating tools to achieve positive results, In 1980
increased Japanese auto imports and a general recession in the U.S.
auto and parts industry caused the U.$. trade establishment to focus on
Japanese imports. Although the Japanese agreed to voluntary restraints

on auto imports, other U.S. camodity groups sensed growing frustration
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with the treatment U.S, imports received in Japan. This concern
resulted in a number of reciprocity bills in the Congress which would
significantly modify our free trade posture and require foreign imports
to be treated in the same manrer as [.S. exports were treated by
foreign countries. This threat of an eye for ar eye bilateral trade
relationship cause considerable trade friction with Tapan. A sub—
cabinet level bilateral trade sroup was set up to resolve differences
and in December of 1981 fisheries was added to the agenda.

In March of this year in Tokyo, the U.8. asked the Japanese to
abolish their import quotas on fisherv products, renegotiate the 1980
fisherv trade agreement, and expand their joint venture purchases
target to 400,000 tons. The Japanese agreed o recper fishery trade
discussions but balked at abolishing their import quotas and increasing
their joint venture target beyond 200,000 M,T. in five vears. Working
group meetings in April in Washington resulted in Japanese
acknowledgement that their import quota system might violate GATT and a
further recognition that the 10 on roe herring was particularly

of fensive.

In April the U.S. cut the Japanese allocation off Alaska and urged
the rethinking of their joint venture position. In May, the .Japanese
met in Washington D.C. and agreed to substantial charges in their
import quota on herring. Prier to 1980, the Hokkaido Federation of
Fishermen's Cooperative held 100 percent of this quota and doled it out
t0 trading companies, while meeting daily to set prices or the herring
imports. After 1980, Dogyoren, as the Federation is called, still held
90 percent of the total quota. Effective with the new agreement, as of
April 1, 1982, there is a fourth processing entity receiving an import

quota; Dogyoren's share has dropped below 50 percent.
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Following this agreement, the discussions rurmed to joint ventures
ard with the assistanoe of TTA, the Department of State, Congress, the
State of Alaska ard the U.%. industry, Japan agreed to & meeting. In
June, in Seattle, industry fram hoth sides as well as Government
officials met to reach agreement on extensive increases in the tonnage
of fish to be purchased by Japanese campanies. The agreement calls for
120,000 tons to be purchased bv May 31, 1983 and an additional 200,000
tons by May 31, 1984. After 1984, experience will dictaste the amounts
to be purchased.

The Japanese exarple shows how the entire trade establishment,
including the Congress and States can work together to make =

significant contribution to the U.S. industry,
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Wholesale Price Determination
in the Salmon Market

Rebecca J. Lent
Oregon State University
Corvallis, Oregon, USA

Pacific salmon is harvested in several countries of the worid. The
major producers are the U.S$., Canada, the U.5.5.R. and Japan. These
salmon are marketed worldwide and in a variety of product forms:

fresh, frozem, canned, smoked, etc. This paper examines the wholesale
market for U.S. Pacific salmon, both domestic and foreign. Economic
theory provides a framework for discussing what factors determine
wholesale prices of salmon. Industry supply and demand are considered,
as well as decision-making at *he firm level by Pacific salmon proces-
sors. Finally, the historical patterns of distribution of U.S. salmon
products are presented as well as descriptions of the major markets.

Price Theory, Equilibrium and the Wholesale Market far Pacific Szlmon

The purpose of market theory, as with all of economic theory, is to
simplify and represent. Assume the following simplified marketing
chain:

FISHERMAN~——3 WHOLESALER——) RETAILER —".!COI‘ISUI"!ER1

where retailers include stares,
restaurants and institutions.
Assume we are examining the whole-
sale market for one salmon product
{e.g., frozen 6/9 troll coho).
Economic theory states that under
perfectly competitive market con-
ditions the wholesale price of this
good as well as the quantity sold
will be determined by the inter-
section of wholesale market demand
: and supply (see Figure 1), The
Figure 1. * supply curve [S,} is that of




wholesalers, while wholesale demand (Dw) is that of retailers,

Economic theory postulates that the amount of salmon sold by wholesalers
will be positively related to the price offered - i.e. the market supply
curve is positively sloped. Under perfectly competitive conditions
{with perfectly price-elastic sapply curves for inputs) industry supply
is the sum of the individual firms' supply curves. Each firm's supply
curve is the marging] cost curve above minimum average cost

(see Figure 2).

Costs for salmon producers in the
U.5. include expenditures on raw

$ fish at the ex-vessel leval, labor
3 and capital (building, equipment,
etc.}. Individual wholesalers are
price takers under these competi-
tive market conditions. The theory
of the firm assumes that producers
maximize profits. This is assured
by equating marginal cost to mar-
ginal revenue, which is equal to
average revenue and to the market
price. In the long run, all firms
o have zero profits, that is, they

* Q. are operating at Price = Margipal

Cost = Minimum Average Cost [Q: in
Figure 2.

Figure 2.

Wholesale demand for the coho salmon product, Dw. is actually retailers’

demand, and ft is derived from consumer demand. As with the supply
curve, Dw ts the sum of individual retailers' demand curves. Thus,

those factors influencing consumer demand play a rofe in determining
wholesale demand. The economic theory of consumer demand hypothesizes
that the following variables determine an individual's demand for a
good

1} price of the good in question

2) income level of consumers

3} price of substitute goods for the good in question
4) tastes and preferences

In considering the international market for Pacific salmon, other
factors will influence consumer, thus wholesale, demand: exchange
rates, tariff and non-tariff barriers to trade, transportation costs
and foreign supply (or price) of salmon. In additionm to consumer
demand, the wholesate demand for salmon will be affected by the
retailers' costs of processing salmon Tnto the form purchased by

the consumer. Such costs include the expenditures on fish purchased
from wholesalers, storage costs, transportation, labor, processing
equipment (e.g., refrigeration equipment) and ather capital expendi-
tures. Like wholesalers, retailers are assumed to be profit maxi-
mizers; they base their salmon purchasing decisions on consumer demand
as well as operation costs. They are also "price-takers” under the
assumption of perfectly competitive market conditions. Given their
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own demand curve and the given market price, they can determine the
optimal amount of salmon to purchase.

The market theory described above is an equilibrium theory; the posi-
tions described, i.e. demand equals supply, all firms operate at price
equal to marginal cost, etc., are attained only in the long run, that
is, after all adjustments have been made. Any disturbance to the sys-
tem will result in readjustment, with a move to a new Tong run equf-
Yibrium. For example, an increase in the cost of Tabor will shift the
industry supply curve leftward. Price will increase as demand is
greater than supply at the old market price, until a new equilibrium
1s attained {at a lower quantity). Actual conditions at the firm and
industry leve! of the Pacific salmon market may not often permit the
attainment of a long run equilibrium. As long as variables in the
system are changing, the market is in a state of adjustment. Nonethe-
less, while economic theory as described above may appear simplistic
and unrepresentative of individual firm activity, it may be a useful
predictor of long-run economic behavior in the marketplace.

Before examining individual wholesaler behavior, it may be useful to
discuss the assumptions of the perfect competition model. No firm or
industry strictly meets all of the conditions for perfect competition,
however this does not indicate that the model is useless or even 1im-
ited. It has been said that the true test of a model is not in the
realism of its assumptions but in its ability to predict. Thus, if
our model predicts, as we discussed, that increased labor costs will,
all other things being equal, result in a higher wholesale price of
salmon, and this holds true in reality, then we have a good model. On
the other hand, understanding how and why the Pacific salmon whalesale
market diverges from perfect competition conditions will provide in-
sight into the working of this market, particularly individual market
participants' behavior.

Ferguson and Gould (1975} discuss four conditions characterizing perfect
competition; each may be considered indfvidually in terms of the extent
to which it is met in the wholesale salmon market.

1} Every market participant is a price taker; the aggregation of
Tndividual decisions may lead to market equilibrium.  However, as
there are many buyers and sellers, no one participant can, in
isolation, affect the process. In fact, however, most ex-vessel
salmon processing and wholesale firms are large operations. In
interviews (Lent, 1980) with Pacific salmon buyers, both domestic
and foreign, it was described that some industry members believe
that certain large-volume buyers could to some extend affect market
price, if only by the size of their purchase.

2} The good in question is assumed to be homogeneous across all
producers. It is probably safe to say that nc two salmon are
exactly alike. There are many dimensions to a salmon product:
species, size, gear-type, geographical origin and quality.

A frozen 6/9 troll ccho salmon may vary considerably between
two sellers. Stigler {1964) identifies another dimension of
homogeneity: homogeneity of transactions. A seller may differ-
entiate among buyers along four dimensions: (1) ease in making
sales; (2} promptness of payment; (3) penchant for returning
goads; and {4) likelihood of buying again. Items (3) and (8)
appear to be particularly relevant to the salmon market where
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3)

4)

supply may vary, as well as quality. Customer loyalty plays a
special role in the seafood market.

tnder perfect competition all resources should be perfectly mobile,
with non-monopolized inputs and free entry and exit of the firms.
As discussed above, salmon wholesalers tend to be large firms; one
explanation for this feature of the market is the presence of high
entry costs for seafcod processing, such as seaside property,
freezing and processing equipment. [t may alsc be hypothesized
that the uncertain nature of the seafood processing industry, due
to factors such as fluctuating supplies, various management mea-
sures and even "Mother Nature," make this a risky bhusiness; larger
firms may be better suited for survival under such conditions.

Finally, perfect competition implies that all market participants
have perfect knowledge, including input and output prices and per-
fect foresight into the future, This statement does not hold true
in any industry; however, the seafood business represents a rela-
tively stronger violation of this particular condition. As dis-
cussad above, there is significant umcertainty in the seafood busi-
ness. [nformation on market conditions, aside from the usual
informal channels, is not as readily available in the “ish pro-

cessing industry as in others, such as agriculture.2 Hindsight and
experience may be the best sources of information in the seafood
business.

While conditions in the Pacific salmon wholesale market diverge consid-
erably from those of perfect competition, it is not immediately obvious
that the industry is monopolistic or oligapolistic. The purpose of
this exercise, in any case, i5 not to classify the salmon industry into
a certain category. Indeed, some economists believe that the industry
structure should be erdogencus, rather than exogenous. Consideration
of the appropriateness of various assumptions of the perfect competition
model in the salmon market has in fact provided useful guidelines for
examining peculiarities of thic industry, including individual firm
behaviar. The following discussion considers how producers/wholesalers
make their business decisions as they operate on a daily basis, and
examines the relationship between these "micro" decisions and aggregate
results,

The individual Pacific¢c salmon wholesaler

Assume for simplicity that each salmon wholesale firm is operated by

its owner, rather than by hired managers. Thus, all profits and other
benefits to the firm accrue to the decision-maker, the manager/owner.
This individual is assumed to have a utility function composed of
various variables. Some of the factors in the utility function refer
to events or states in the manager's 1ife which are not directly
related to his business (e.g., family 1ife, entertainment, friends,
health, etc.). A1l of these factors, which play a role in determining
this individual's utility function, will be ignored in this discussion:
they may be assumed to be held constant, such that they affect only the
absolute value of the utility function, or they may be assumed to be
nonexistent. We are also assuming that we may consider the case of the
“typical" manager; obviously there will always be peculiarities inharent
in each individual.
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There has been considerable controversy surrounding the assumption in
economic theory that firms maximize profits (regardless of industry
structure). Other factors. suck as total sales, sales as share of
industry sales, longevity of the firm and productivity of the firm have
been suggested as other components of “success." In this analysis, it
s assumed that the manager maximizes his expected utility, and that
profits are but one element in the utility function. Expected utility
s used because of uncertainties in the market [e.g., future demand
conditions, landings of Pacific salmon, etc.). The manager's expected
utility function is hypothesized to have the following general form:

EU = f(r, TR, TRZ, Y, APl)

where EU = Expected utility (per unit of time)
T = Profits
TR = Total revenue
TRE = Total revenue as a percent of total industry sales

It

Y = Firm's years in business
AP1 = Average product of labor

A1l of the above components of expected utility are assumed to be
positively related to EU, that is, a unit increase in any factor will
increase EU. 1t should be noted that the components of EU are net
necessarily independent; e.q., fncreased TR implies increased =,
ceterds partbus. It s assumed, thus, that the manager maximizes
expected utility (EU} subject to certain constraints. These {nclude:

1) Market demand;

2} Competition from rival salmon wholesalers;
3) Availability of inputs (fish, labor, etc.);
4} Availability of information;

2] Manager's risk preferences;

6) Total cost functions.

The manager's ability to perform well, that is, his level of profits,
sales and other components of expected utility will depend upon at
least three facters: his buying strategy for inputs, his production
process and his sales strategy. These reflect the manager's entre-
preneurial abilities. It will be assumed that the manager has dis-
covered and is using the optimal buyfng strategy and production pro-
cess. Thus, the sales strategy will be the focus of the following
discussion.

Various factors come into play ir the manager's sales sirategy. First
of all, the manager may either seek out buyers or wait for buyers to
contact him. As there are costs involved in seeking out buyers, the
firm would be expected to have some optimal level of searching, in
addition to buyers contacting the firm. Managers must also decide
whether to sell their salmon in large or small transactions. Given a
Tixed amount of, say, frozen salmon to sell, the manager faces a
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tradeoff. Smaller transactions may be preferable as they are more
numerous, given a fixed total amount to sell, and managers gain infor-
mation on market conditions with each sale. Conversely, transactions
costs are higher with small sales than with larger volume sales.
Another factor in sales strategy is customer preference; by "choosing"
to sell to certain retailers (and choosing not to sell to others) the
manager may be able to increase profits. This relates to Stigler's
jdea of homogeneous transactions discussed earlier. A manager may alse
be able to benefit from tie-in sales; there has been some evidence of
such sales strategy in the fresh and frozen Pacific salmon wholesale
market, where a customer is offeraed a good price an, for example, troll
chinooks if he agrees to purchase a load of small pink salmen. The
manager's ability to take advantage of different demand elasticities
across regions may enable him to profit from varying "urgencies of
purchase" {Stigler, 1964). The marketing strategy used by the manager
will influence the level of sales (hence profits) of the firm. However,
the level of market demand and the presence of competition frem other
firms will always be an upper J1imit to the firm's success.

Using the Theory

Demand for fresh/frozen sockeye rose dramatically in the late 1970s,
primarily due to increased Japanese demand. As a result, prices of
both fresh/frozen and canned sockeye shot up, with repercussions in
the canned and fresh/frozen markets for other species of salmon. We
may use some of the ideas discussed above ta trace through the impact
of this increased fresh/frozen sockeye demand on the individual firm
and the markets.

We begin with an equilibrium position (see Figure 3). The firm is
operating at price equal to marginal cost, at zero profits, and demand
equals supply in both markets. Now we introduce an exogenous change;
demand for fresh/frozen sockeye increases; we will assume that all

other market conditions remain constant. At Pg, demand exceeds supply,

thus the price begins to rise; this causes profits to appear at the

firm level, attracting new entrants to the fresh/frozen sockeye indus-
try, and shifting out supply. Given a fixed amount of sockeye to pro-
cess, the supply of canned sockeye decreases. Pecuniary externalities
to the firm will raise the costs in the fresh/frozen industry; increased
demand for inputs needed to "produce" fresh/frozen sockeye, including
the fish, will raise marginal and average costs, shifting the supply

curve leftward and squeezing out profits.3 In the canned sockeye
industry, there will be two opposing pecuniary externalities: an
increase in the price of sockeye and a decrease in processing costs
(due to reduced demand for canning production inputs). Assuming the
net effect is one of increased costs, we reach a new equilibrium at

* ®
Pc’ Qc. Meanwhile, higher prices for sockeye salmon products increases

the demand for other species of salmen in the fresh/frozen and canned
market. The closest substitute for canned sockeye, for example, is
another species of canned salmon. These substitutional effects will
result in upward pressure on prices of other salmon products.

The attainment of a new equilibrium as discussed above wil! be hampered

by less than perfectly competitive conditions in the salmon wholesale
market. First of all, it may take some time for all wholesalers to
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become aware of the increised price bids for fresh/frozen sockeye, as
information is neither pervasive nor free. Once a wholesaler is aware
of the new market conditions, he may not immediately shift into selling
frozen sockeye to the new buyers offering higher prices. [f customer
Toyalty or preference is important, 2 larger price differential may be
required to shift to a new buyer. Also, given a fixed supply of sock-
eye, the shift from canned to fresh/frozen processing will not be
instantaneous. Wholesalers need time to sell ol1d equipment and buy the
new. The risks involved in this shift (will the price of fresh/frozen

*
sockeye stay at PF?) may 47se require a larger price increase before

undertaking the change in production. In the long run, wholesalers
will make those decisions which will Tead to maximized expected ut111ty

*
While this may not result in an equilibrium at precisely PF, QF, . Qc’
the direction of change should be as predicted by our model.

The next section presents a general discussion of trends in the inter-
national market for Pacific salmon. An attempt is made to interpret
reported data by integrating notions from the “equilibrium" and "firm
behavior" analyses as outlined above.

Marketing

The U.5. Pacific salmon fishery, one of the highest-valued species
produced, is located on the coasts and inland waters of Alaska,
Washington, Oregon and Northern California. There are five species
harvested in the U.S5.: chinook, coho, sockeye, chum and pink.
Trolling and seining are used in the ocean for harvesting salmon,
while the river fishery relies on gillnetting. Pacific salmon are
marketed in many countries of the world and in various product forms,
Often the salman are imperted by a non-producing country (or region),
processed and re-exported. There may also be some trading between
producing countries. Figure 4 demonstrates the marketing channels
possibie for U.5. salmon. This section examines some of the domestic
and overseas markets for U.5. Pacific salmon.

Before undertaking this discussion, it may be useful to consider the
importance of the various types of salmon products. Pacific salmon
from the U.S. are distinguished along several dimensions in their fresh
and frozen form:

1) Species: chinook, coho, sockeye, chum or pink; c¢otaring and oi)
content vary across species;

2) Size of individual fish: e.g., 2/4 1b. coho vs. 6/9 1b. coho;
smaller fish tend to have different markets than Targer fish;

3) Gear-type: troll, seine or gillnet; troll-caught fish are consid-
ered to be higher quality than gilinet fish because: (i} troll-
caught fish are generally in better condition than gilinet as thay
are harvested on & hook and 1ine, not in a net where bruising and
other damage may occur; (ii) troll-caught fish are usually cleanad
and/or iced on the fishing boat, (iii) gilInet fish are harvested
during the "spawning phase" of the salmon when the meat is of
Tower quality;

348



Figure 4. Marketing Channels of U.S. Pacific Salmon
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possession

Foreign
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Export
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pracessing Filleting,

etc,

RETAIL
Grocery stores
Delicatessens
Restaurants
Institutions
etc.

!

CONSUMER

*There s also an undetermined volume of salmon traded hetween processors

349



4) Geographical origin of the fish; e.g., "Yakutat chinook” vs.
chinook from Qregon,

5) Some processors keep records which enable them to distinquish be-
tween salmon from a “day boat" and salmop from a "trip hoat", or
salmon from a vessel whose operator is known to handle the figh
better than other fishermen; the distinction may be praofitable
inasmuch as the processor ar wholesaler may demand a higher price
for the higher quality, better-handled fish.

Although thase distinctfons are important in the salmon wholesale mar-
ket, the consumer may not realize what type of salmon he is purchasing
at a grocery store or at & restaurant. Where in the market chain does
the fish Tose its ident{ty? Consumers are interested in product qualf-
ty., at least in terms of freshness and lack of bruises. however,
species, gear-type and origin of the salmon may not be important to
most consumers. Wholesale buyers, such as buyers for a supermarket
chain, My purchase only certain "types" of salmon because in that way
they ‘can be assured of relatively consistent quality. Thus, the
presence of many varieties of Pacific salmon presents an interesting
complication in examining its market.

Domestic markets for Pacific salmon

The bulk of the U.S. canned Pacific salmon pack is sold in domestic
markets: 71% of the 1981 pack was consumed or stored domesticallv
(Earley et al., 1982). U.S. consumers capture a much smaller share of
the fresh, frozen and cured salman market, less than 32% of the total
production in 1981 (Earley et al., 1982). Over the past decade, per
capita consumption of canned salmon fn the U.S. has fluctuated, with
1881 tevels below those of 1970, The hypothesized reasons for this
decline include:

1} Increased consumer preference for frash and frozen fishery products,
thus an increased demand for fresh and frozen Pacific salmon which
"bids" the fish away from the canning market;

2} Canned tuna competes with canned salmon and thus limits salmon
demand;

3) Canning costs, such as labor and materials have increased considers
ably;

4} Technologica) improvements have lTowered the costs of staring and
transporting frozen seafood products.

In contrast, domestic consumption of fresh, frozen and cured Pacific
saélmon has been increasing, primarily due to Tncreased supply [hence
lower prices). A large share of fresh and frozen salmen sold in the
U.S. 1s consumed in restaurants, and as real per capita income rises

tn the U.S., more meals are consumed away from home. The species and
gear-type of salmon purchased by restaurants is generally related to the
the type of establishment. The higher-class, "white tablecloth” ras-
taurants may tend to purchase more troll-caught salmon, chinook or coho,
while less expensive, "family-type" establishments may purchase other
species and gillnet salmon. There has also been an increase in the

U.5. 1n the avallability of fresh and frozen salmon in supermarkets
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and other retail outlets. Again, the species and gear-type will vary,
however, the smaller-sized fish are generally more popular for sales of
whole or half fish. Some restaurants or stores may switch from troll
to glllnet fish or from, say chinook to sockeye sojely because they
insist on offering fresh salmen rather than frozen. There are thus a
myriad of factors underlying wholesalers’ choice of type of Pacific
salmon. The smoking markets are important in the U.S., particularly

fn the Los Angeles, Chicage and New York areas. Large, troll-caught
chinooks and cohos are the favered species in the smoking trade; targe
sfzes result in less handling per pound of product, while a troll-
caught fish will show fewer bruises when processed. However, in this
market as well as others, there has been substitution of lower-priced
species and net-caught salmon.

Overseas markets for Pacific salmon

U.5. exports of fresh and frozen salmon have been increasing dramatical-
1y over the past two decades (see Table 1). In 1981, 29% of the
canned and nearly 70% of the fresh and frozen salmon pack were exported
(Earley et al., 1982}. Thus, foreign demand for Pacific salmon is of
great importance to the U.S. industry. Major importing countries
inglude Japan, various countries of the European Economic Community
(EEC) and Canada.

In examining foreign markets for Pacific salmon, it is important to
consider what factors affect the demand for salmon overseas. As In
domestic markets. income {see Table 2} and prices of substitutes

have a direct effect on demand. In the case of foreign demand, however,
new variables come into play, such as:

1) Exchange rates; a recent surge in the value of the U.5. dollar
has made Pacific salman more expensive overseas, thus dampening
foreign demand (see Table 3);

2) Tariff and non-tariff barriers to trade: Table 4 presents EEC and
Japanese import tariffs on fresh and frozen salmon. A reference
price on salmon imports was recently proposed by the EEC; U.S.
agenctes succeeded 1n blocking the measure, recognizing its
potentizl for harming the U.S. salmon industry; embargoes have
alse had detrimental effects on the industry,

3) Transportation costs; overseas consumers pay a premium on thefr
Pacific salmon for the cost of shipping it from the U.S.; as energy
casts rise, transportation becomes even mare expensive;

4) Domestic supply 6f salmon; Japan has her own Pacific salmen
fishery, while Eurcpe has an increasing supply of Atlantic salmon.

The domestic supply of Pacific salmon in Japan was severely curtailed
In the 1970's with restrictions placed on Japanese fishing activity in
Soviet and U.S. waters. This factor, coupled with rising population
and fncome in Japan led to increased imports of Pacific salmon. Japan-
ese purchases of fresh and frazen U.5. salmon grew dramatically in the
late 1970's, peaking in 1981 at over 131 million pounds. By value,
these 1981 imports represent over 67% of total U.S. fresh and frozen
salmon exports. Sockeye salmon are the favored species in the Japanese
market, inthe gutted and head-on "princess-style" fashion; qualfty
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.S, bil.

H
=

CANADA
can.$ mil.

Table 2.

F.Francs bil.

FRANCE

mil.

>

=

National Income, 1946-81

£

[
[

Marks

W. GERMANY

~
u.

JAPAR
Yen bil

Kroner mil.

DENMARK
BELGIUM

B.Francs bil,

Kroner mil.

TTALY
Lire bil.

ETHERLANDS
jlders mil.

=

180.3
198.7
223.5
214.3
240.6
i7B.5
2%t.¢e
104.5
30,3
128.4
148,46
J44.4
344,7
3%4.9
17,0
430.0
461,49
4368.0
522.0
68,0
625,90
63B8.0
718.0
773.0
B77.90
46,0
104G, ¢
12,0
125%3.9
1332.0
1305.9
Thbe.d
1878. G
12,9
2298.90

Pa21
10983
12560
13194
14550
16533
tEa23
19247
19042
204670
23118
23950
24719
24628
27400
28200
30660
10800
32800
35300
38660
43100
46100
50500
74701
82083
Ytelv

108792
1283086
14214%
167474
183700
202400
230800
2595600

2456.8

Baa?
§230
16210
10% 26
1151
11752
12767
13604
14533
13361
14746
176749
18413
13163
20900
22400
23400
25009
20909
28700
36200
11800
32500
5100
43563
50528
55143
56130
FA397
R2774
1093ad
124709

o |1 44097

165609
1979460

RV ]
o 0

L=
[ e = =

b
102,
110.4
1%, 7
137.9
132.1
145%.8
177.3%
192,12
236,40
256.0
2770
2760
324,08
335.0
377.0
375.0
#13.0
4590
ald. B
473.2
735.2
g24. .4
851.3
Fi17.4
99,2
1064.3
1149.9
1246 .4
1316.0

387
041
2124
ZHB4
JoB4
4348
495%
Sa47
5984
6528
7352
B2
8341
¥431

12814
15158
17348
19900
22252
23430
29161
J430%
40847
47459
al172y
&703%
R8s
V493G
114404
132324
147303
1589534
1729846
185436
203145

107261
117547
1336648
130281
145128
161584
206501
50500
203300
312000
330064

1351148

1ag%0
140354
178173
222685
257305
ZHBEAO
EPLYTIV
842490
437690
4u2tuu

1]
178
3943
00%1
a6 1F
ARy
LRLE]
G
w931

i6A5Y
11614
12514
14446
141318
1.75G4
17444
21958
23215
27991
ELLY
12235
35378
16254
4L6H7
3327
57703
03023
004
49322
100541
1240292

305431

LR EXS]
2427001
1427227,

299700

Source:
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Table 4. IMPORT TARIFFS ON FRESH, CHILLED AND FROZEN SALMON

European Economic Community

hdvalarem Duty]—'(

Date Autonomous “"“Conventicnal

1 January 1971 16 B4
T January 1972 16 8

I January 1973 16 #

1 January 1974 16 H
24 November 1975 16 4
15 November 1976 16

14 Nobember 1977 16

1 December 1978 16 4
31 December 1979 16 3.8
24 November 1930 16 1.5

1/ This tariff has been suspended until early 1981 for several years.
Source: O0fficial Journal of the European Communities, various issues.

JAPAN
Advalorem Duty ]

Date General GATT Preferential Temporary—
April 1, 1966 10
April 1, 1969 10 b
December 31, 1969 10 8 7
March 31, 1970 10 8 7
December 31, 1970 10 7
April 1, 1974 10 5 5
March, 1979 10 5 5

1/ "For the purpose of assessment of duty, a 'GATT' rate shall be applied
before a 'Temporary' rate and a 'Temporary' rate shal) be applied before

a 'General’ rate. If, however, a 'GATT' rate is higher thar the other rates,
the rate applicable shall be the 'Temporary' rate, or if not 'Temporary'
rate is specifiled, the 'General' rate,

Source: International Customs Journal, No. 28, various editions;
Internatfonal Customs Tariff Bureau, Brussels, Belgium.
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conscious Japanese consumers prefer head-on fish so that freshness

may be better assessed. In 1981, chinook and chum salmon were also
important specfes in U.S. exports to Japan. Also in this year, as in
previous years, the U.5. continued to be Japan's major supplier of
salmon, accounting for over 88% of total imports of fresh and frozen
salmon, by value {Earley et al., 1982}. Canned salmon is not imported
in significant quantities by Japan from the U.S., however, imports have
been increasing since the Tate 1970's. Salman roe continue to be an
important U.5. seafood export to Japan; in 1981, nearly 98% by value
of U.5. salmon roe exports went to Japan {(over U.S. 397 thousand; Earley
et al., 1982).

Several countries of the EEC are significant importers of Pacific
salmon, particularly France, West Germany and the United Kingdom. The
U.5, and Canada are major suppliers, while fresh saimor imports come
primarily from Korway.

France is the most important market for fresh and frozen Pacific salmon
in Europe, the U.S. being the primary supplier. I.S. and Canadian
exports of salmon to France have been rising steadily aver the past few
decades. An important source of demand is the smoking market. Much

of the larger-sized troll chinopk and caho salmon purchased by French
importers are destined for the smoking trade. Some of these are re-
exported to other countries {primarily European) after processing.

Some gqil1net fish are also entering the smoking market as pre-slicing
and packaging of the product allows bruises and other flaws to be cut
out of the fish. Smaller-sized ¢gillnet salmon, such as chums and pinks,
are also imported for sale in the growing super/hypermarket retail
outlets. The demand for canned salmom in France, on the other hand,
has always been lTow relative to fresh and frozen. The growth in demand
for Pacific salmon in France may be attributable to the same factors as
in Japan. French per capita income and population are rising, and
domestic supplies of Atlantic salmon have long dwindled. Expansion

in the smoking industry, particularly the pre-slicing and packaging
production, as well as in the supermarket infrastructure have also

been significant factors.

While Canada has been the primary supplier of frozen salmon to West
Germany, the U.5. and, increasingly, Norway are also providing a
significant share of imports. An estimated 75% of the Pacific salmon
imported is destined for the smoking trade {Lent, 1980); these are
usually troll chinook and coho salmon, as in France. A smaller percent-
age of the final, smoked fish product is re-exported than in France.
Gillnet pinks and silverbrite chums are importad for retail marketing.
As in France and Japan, rising per capita income is an important

factor behind Germany's demand for Pacific salmon.

The United Kingdom has Tong been an important market for canned Pacific
salmon. Japanese canned salmon, generally lower-priced, had dominated
the U.K. market over the past two decades; since the late 1970's,
however, the U.5. and Canada have captured the largest share. Sockeye
salmon is accliaimed by the British as the favorite species for canned
salmon due to 1ts red color and oil content. Increases in the prices
of sockeye over the past decade, however, have resulted in switching

0 the less expensive canned pink and chum salmon. Nevertheless, 1981
U.5. exports of canned salmon to the U.K. were dominated by sockeye,
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Indeed, U.K. purchases of canned sockeye accounted for 60% by weight of
total U.S. sales of canned sockeye (Earley et al., 1982). Canned salmon
i5 popular in the U.K. for use in salads and in sandwiches, particularly
at afternoon teas. The fresh and frozen market for Pacific salmon in
the U.XK. is but a fraction of that for canned salmon. The value of

U.K. imports of fresh and frozen salmon from the .S, in 1981 was 22%
that of the canned salmon imports. Small coho salmon are preferred

for the fresh and frozen trade, however, as in the carned market, other
specles (chums and sockeyes) have been imported as coho salmon prices
rise,

As for other markets for Pacifi:c salmon, Denmark's imports of fresh and
frozen Pacific salmon fram the 1.S. surpassed West Germany’s in 1981.
Some of these imports are processed {e.g. smoked} and then re-exported.
The Danish smoking process is popular throughout Eurcpe. Sweden, which
1s not an EEC country, has fts own Baltic Sea Atlantic salmon fishery,
supplying approximately 10% of her domestic salmon consumption. U.S.
experis of fresh and frozen mlmon to Sweden have increased since the
late 1960's, reaching over § mi1lion pounds fn 1980. The growth of
supermarket chains in Sweden has fueled the sales of frozen foods,
including Pacific salmon. Silverbrite chum and pink salmon are imported
for sale in these retail outlets, in smaller sizes for sale whole or
cut into roasts. There s also some processing of Pacific salmon
imported into Sweden, such as "gravad lax" (pickled salmon) and smoked
salmon.

Examination of the world market for Pacific salmon is not complete with-
out considering the role of Attantic salmon, particularly in the
European market. Atlantic salmon (salmo salar) is pink-meated and oily
1ike Pacific salmon, and was once abundant in the rivers and seas of
Europe. Pellution, dams and overfishing had devastated the Atlantic
salmon stocks by the late 1800's, many rums irreversibly destroyed.

A small commercial Atlantic salmon fishery now exists in Scotland,
perhaps due to private property rights, and in the Baltic Sea due to
Swedish enhancement efforts. There is also a wild Atlantic salmon
fishery off the West coast of Norway, although landings have been
declining. The supply of Atlantic salmon is increasing, however,
primarily due to the development and expansion of salmon farming in
Norway. Since the early 1970's, Atlantfc salmon (as well as pink-
meated trout} have been raised in pemns along the West coast of Norway.
Production reached 4 thousand metric tons in 1979, of which 90% was
exported fresh ta countries in the EEC (see Table 5). Production

is expected to continue increasing significantly in the 1980's, There
15 some evidence that the increased supply of farmed salmon may affect
the European market for Pacific salmon. Pacific salmon have been
imported by European countries to some extent as a substitute for
Atlantic salmon. Indeed, many firms and processors importing Pacific
salmon also purchase Morwegian farmed fish. These salmon are valued
for their freshness, quality and uniformity. Many importers feel that
because of the divergence in quality, Atlantic salmon are "in a market
of their own" and do not compete directly with Pacific salmon {Lent,
1980). For example, Pacific salmon may be sold in a supermarket while
farmed Norwegian salmon tends to be consumed in finer restaurants.

On the average, farmed Norwegian salmon is more expensive than Pacific.
However, as production increases in Norway, with a possible drop 1n
price, the two fish prices may converge. Previous empirical studies
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have shown that the quantity of Pacific salmon demanded decreases as
supplies of Atlantic salmon rise {or as Atlantic salmon prices fall).
Intreases in farmed salmon production thus appears to be important for
the Pacific salmon market.

Canclusions

Pacific salmon landed in the U.%. thus are ultimately consumed in a
variety of product forms {fresh, frozen, canned, smoked, et:.) in many
different regions of the world. Factors underlying the final distribu-
tion of salmon products include consumer tastes, income, prices {of
salmon and its substitutes), barriers to trade, exchange rates and
transportation costs. OQur discussion of the world market for Pacific
satmon has revealed many complexities which warrant further study.

The issues raised in examination of this market stem from attempts to
understand what factors determine the wholesale price{s) of Pacific
salmon and the distribution of sales. Economic thegory provides a
framework for studying the salmon market, first by explaining individual
firm behavior and secondly by helping to understand how the aggregation
of individual decisions leads to industry behavier and market equilib-
rium.

FOOTNOTES

1) With this simplification we're ignoring: sales between wholesalers
or processors, brokers, distributors, etc,

2) Consider market news available from government agencies, futures
markets, etc.

3) Ex-vessel demand and price of sockeye increase, given our assump-
tions.
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Market Aspects of the Joint Fishing
Ventures in the Northeast Pacific
and Alaska Waters

Viad Kaczynski
University of Washington
Seattle, Washington, USA

Introduction

Internatlonal joInt fishing ventures expanded quickly In the Northeast
Pacific and Alaska waters after implementation of the Magunson Fishery
Conservation and Management Act in 1977,

These operations resulted in changes In harvesting costs and ex-vessel
price of raw fish, as well as in forelgn quota allocaticn and Inter-
national trade of groundflsh products odglnated from the U.5 fishery
conservation zone.

The principal target species are Alaska pollock, Pacific hake, flatfish
and other lower market value specles, traditlonally underutllized by the
U.5. fishermen.

Joint ventures have been identified as contributing to the growth of the
export opportunities for the U.S. harvesting sector and an unprecadented
increase of the U.S. groundfish fishing potential and volume of catch.
If properiy managed, jolnt fishery ventures with foreign long-range
fleet operators could tead to the overall development of the U.S. fish-
ing Industry. This in turn can accelerate the U.5 capabillty to use
the entire blological surpius from the groundflsh rasources in the
Paclflc Northeast and Alaska,

The nature and extent of this development will be influenced by events
in the Northeast Paclfic and Alaska waters as well as on the natlonal
and Internatlonal scenes. The purpose of thls study is to discuss the
current trends and future potenmtial of the [oint venture operations in
the world and in the waters off the U.S. western coasts, to better
ensure that development of thls type of U.S. fishery resource use meets
the natlonal goals and sxpectatfons of the U.5. fishing industry.
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I. World Trends and Main Participants of Internationai Fishery
VYentures

Although international cooperation in developing marine living resources
was initiated many years ago, Tts growth and ecoromic importance became
particularly evident after wortdwide Implementation of the 200 mile
economic zone. Among different forms of this cooperation, commercial
Joint flshery ventures can be considered of highest direct economic
significance.

The initial impetus to the Joiat venture expansion in commercial Fish-
eries was given by Japan soon after World War it. Presently about 220
Joint equity fishing companies and a large number of contractual
arrangements have been established hy tapan {Jolnt Venture Computer
File, 1981) and this country can be considered an undispured world
leader in international cooperation in the marine resource use

Thus, the Japanese Joint wenture activities not only reflect internal
fishery policy of this canmtry, but alse significantly influence the
world tendencies in this field. Figure 1 shows the changes that took
place in number and type of equity joint ventures run by Japan during
1965-1980. !t can be seen that a major surge in the Japanese joint
venture effort occurred 1n the beginning of the 1970's in anticipa-
tion of the 200 mile economic zone.

From the U.5. fishlng Industry view point, trends in trawllng (mostly
groundfish} and processing ventures are of highest impartance. 1n both
these activities Japan is increasingly active. Most important ground-
fish operations with Japanase partnership are reported in Australian
and New Zealandese waters, in Latin America (Argentian, Chile, Peru,
Mexico} and Africa {Mauritania, Morocco) (Joint Venture Computer File,

1981}.

Involvement in foreign fish processing operations is considered by the
Japanese sources as a processing venture {Suisan Nenkan, 1980) but
some authors classify this activity as a Japanese capltal investment
rather than the typical flshery joint venture (Sullivan and Heggelund,
1980}. Equity partnership in forelgn land processing industry consti-
tutes the most spectacular change in the Japanese international fish-
ety policy during the decade of the 1970's.

Globally there are over 600 jolnt commercial fishing arrangements oper-
ating in mearly all of the most important fishing areas of the world
ocean. These ventures speclalize In harvesting, fish processing, cold
storage, international and local marketing of fishery products, running
land support bases for leng-range fishing fleets as well as in other
flsh business operations in the world market {Joint Venture Computer
File, 1981).

One of the most important impacts of these ventures is their contribu-
tlon in developing fishery resources uvsually underutilized by the host
country's fishermen and In exparding market opportunitiecs for the fish-
ery products based on joint venturs's target species.

The developing nations of Southeast Asia, Africa and Latin America host
the largest number of these ventures {Joint Venture Computer Flle,

1981).
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In the North Pacific basin, joint fishing ventures expanded gquickly
after extension of national jurlsdictlon in 1977 by the U.5., Canada,
U.5.5.R., and Japan. As elsewhere In the world, restrictions imposed
by the North Paciflc states on foreign distant-water fishing fleets
have particularly affected all major long-range fleet operators includ-
ing Japan, the Soviet Union, South Korea as well as several other non-
Paclflc nations involved in flshing operatfons in this area (Poland,
East Germany, Bulgaria). For all these countries, one important alter-
native solution allowing them to continue flshing activities in thefr
traditional areas of operation has been the concept of the jolnt use
of the resource with local fishery interests.

Foreign motivations to enter into this type of cooperation diffar
according to the economic status, technologlcal advancement or politi-
cal sltuation of each of the overseas partlclpants.

The Soviet distant-water fishing fleet was especially vulnerable to
limitations Imposed by the coastal states In whose waters Russlan ves-
sels traditlonally fished. Thus, new solutions to this problem were
urgently needed. Departing from a strictly closed economic model
(autarchy} and self-reliance approach in almost all ocean activities,
the Soviets have bullt in recent years a network of International bl-
lateral fishery agreements, commerclal fishing ventures and jointly
operated land support bases for Russian long-distant fleets. This
effort resulted in better access to some overseas coastal and open ocean
Fishery resources, in additional seafood supply sources for Sovlet fish
consunption market and exports and in lower operatlon costs of the
Russian distant-water fishing fleet (Black, 1982, Miller, 1982).

Also in the Northeast Paciflc, soon after implementation of the Magnuson
Fishery Conservation and Management Act in 1977, the Soviet Union estab-
IIshed, as a first nation, the international joint venture company with
U.5. partners. After a short period of experimental operations (1978},
this venture In terms of the yearly volume of catch, number of U.S.
catcher boa ts and Sovlet processors employed, became the teading
fishing venture in the whole Northeast Paciflc and Alaska waters. For
the Soviets, this joint enterprise generates seafood commodities for
their own consumption market, hard currency for fish exported to

third countrles and employment of several large processing ships on

U.5. waters even after withdrawal of direct quota allocation in con-
sequence of Soviet military Intervention in Afganistan.

For South Korea the 200 m!le econemic zone in the North Pacific meant
the Immedfate loss of at least 0.5 min, m. tons of fish per year parti-
celarly from the traditionally harvested coastal waters of the neigh-
boring states of U.5.5.R., North Korea and the People's Republic of
China. In order to make up this tremnendous loss, South Korea looked
for increased direct quota allocatfon in the U.S. zone. An actlive
search for Joint venture arrangements with the U.5. Fishermen was
inittated in 1978, when the quota received proved to be Insufficlent
in comparison to that country's domestic market demand, export pro-
Jectlons and harvesting/precessing capacities of the South Korean
flge; and land installations (Korea Deep Sea Fisheries Association,
1982),

The maln effort of the Japanese in establishing joint resource use
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ventures In the North Pacific has been developing In quite a different
direction. As a U.S. ally, Japan traditionally enjoyed large harvest-
ing opportunities in the U.5. coastal waters. Even after axtensjon of
national jurisdictlon, the Japanese fleet as a historical user of
groundflsh and other specles In Alaska, has received queta allocations
equal to over one . million metric tons per year, i.e., ten percent of
the total Japanese marine catch and about forty percent of this coun-
try's catch in the forelgn 200 mile economic zone. However, the de-
mand for highly valuable seafood products such as salmon, salmon and
herring roe and crab meat could not be met by the Japanese harvesting
sector. The supply opportunities of these species shrank quickly even
before 1977 and this deficit has triggered a new era in the Japanese
flshery Industry’s history, the era of Japanese firms participating In
the U.5. processing Industry as an equity owner. This involvement has
occurred because it also fit into a larger national Interest arsa of
Japan: an awareness of the growing nationallstic approach by the V.S,
In controlling these resources and the need to gain a ''presence in
the U.$. domestic seafood processing industry rather than risk heing
shut out of the resource supply or being entirely dependent on the
decreasing annual quota allocations (Dowd, 1380).

With relatively easy access to the groundfish resources in the U.S,
waters and 2 strong position as an equlty partner in the U.S. processing
industry, Japan had 1ittle incentive to enter into joint venture
arrangements with the U.5. harvesting sector. This attitude began to
slowly change recently in 1982, when growing activities of other joint
ventures and pressures resulting from the U.5. Joint venture policy be-
gan to threaten Japanese fishery interests in the U.S. zone.

For other nations such as West Germany, Poland, Bulgaria and East
Germany the jolnt venture operations with U.5. fishermen became the

only way of getting access to aboundant fishery resources in the U.5.
flshery conservation zone. All these countries have experienced
substantial catch reductions in consequence of extenstion of national
Jurisdiction and are greatly interested In utflfzing their surplus
harvesting/processing capacities in all economically feasible ways,
including joint flshing ventures,

2. Contractual Ventures - foreign experience and achievements

During the years following widespread axtention of national jurisdie-
tion, many long-range fishing fleet operators have entered into a sea-
sonal, joint venture arrangements, known in the world literature as a
contractual joint venture (F.A.G. 1977) or joint venture operation.
Such venture does not stipulate joint ownership of the campany's assets,
nor capital investment by the partners. Final production of the ven-
ture Is usually owned by one, mostly foreign partner. Contractual ven-
tures are usually short time arrangments, established to carry out the
Joint research or exploratory operatisns preceeding the joint equity
venture. They may also be established to open a quick access to the
fishery resources of foreign coastal state, if cther methods of fishery
cooperation are less favorable or more difficult to implement within
the short period of time.
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This type of venture became particularly important in joint fishing
operations between countries where natural, economic¢ and tachnology
resources are available but coastal state's legal limitations prevent
unrestricted access for the foreign distant-water fishiny vessels.

A typical example of such activities are joint fishing operations
carried out between Japanese ard Russ|an fishing companies in the
U.S.S.R. coastal waters., Table | demonstrates that in 1879 and 1980
the number of these ventures expanded as well as total catch volume and
vessels involved were growing guickly,

Takle 1. Japan-Soviet joint fishing operations
In the USSR coastal waters {1979 and 19R0)

No. of Catch

No. of Japanese in
Species Area Operations Processors m. tons
1979

Shrimp Tatar Strait 1 7 630
Shrimp North of Sakbalin 2 3 500
Kegam crab Southwest of

Sakhalin 1 1 120
Tanner crab Qlyutor &

Navarin 3 7 4,030

Tatal 7 18 5,280
1380

Shrimp Tatar Strait 1 ] 500
Tanner crab Tatar Strait ! 2 1,000
Shrimp Olyutor &

Navarin 1 5 3,000
Aburagant crab  Qlyutor &

Navarin 1 ? 586
Tanner crab Clyuter &

Navarin 4 g 7,635

Total a 31 12,712

Source: Tanaka, 1981
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The general concept of Soviet- Japanese contractual vertures s to
allow both sides to use their resources (fish stocks, vessels, fisher-
men and other avaflable production factors) to jointly and profitably
utilize fishery resources on the basis of the division of labor between
involved partners.

In Japanese-Soviet joint venture case economic benefits are based on
the agreed ex-vessel prices paid by Japanese companies to the Russian
partners. Table 2 provides information about these orices, known as
"Fishing Cooperation Fee'' paid to the Soviet Unioun for crab and shrimp
harvested in the Okhoteék Sea and Northern Sakhalin areas. It is inter-
esting to note, that only in very few cases Russian fishing vessels
were cooperating with Japanese processors. Usually, Japan has been
allowed to harvest an agreed quota by Japanese catcher boatls, although
"fishing cooperation fee' remained unchanged,

Table 2. Ex-vessel Prices ('Fishing Cooperation Fees")
paid by Japan In Jolnt venture operatlons
with Soviet partners in 1979
{in $ USA per m. ton}

Species $ USA
Tanner crab 908, 25
Shrimp 3,200,--

{Tartar Stralts)

Shrimp 1,600.--
{Northern Sakhalin)

Hair crab F.210, --

Source: Memorandum of the U.S. Embassy in Tokyo, December 6. 1979.

Applying these prices to reported catch volumes and species harvested
Jointly in 1979 and 1980, it can be seen that the ex-vesse! value of
Japanese joint venture catch in the Soviet waters increased from 6.6
min, dollars in 197k to 3 USA 14 min. in 1980. Also the number of
Japanese processors employed grew from 18 to 31 during these years.

It is also important to observe that ''fishing cooperation fees'
are frequently paid in kind rather than in cash. For example, Japan
has been forced to pay a certaln amount of "fish'ng couperation fee'' to
the Soviet Union for salmon fishing outside of the Soviet 200-mile zone.
This fee has been paid in the following commodities delivered during
1979 by Japan to the Soviet Union:
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Feed (pellet) plant capable of producing 35.000 m.t./year for satmon
fingerlings,

Faed plant (2,000 m.t./year) for salmon fry,

Pilot plant for productior of toermuta feed,

Adult fish rearing tank (20 m.t./vear) with water circulation system,
Adult fish rearing pen (50 m.t./year),

Other eguipment.

The total value of Japanese deliveries amounted to Yen 3,250 million,
This sum js 7 percent of the average tanded value of 1,100 yen/kilo of
salm?n for the 42,500 m.t, of quota for 1979 (U.5. Embassy Memorandum,
1979) .

In contractual joint fishing ventures, the utilization of the raw
material remains within the responsibility and risk of the foreign
partner, who would provide his floating processors and crews to operate
them. The target rescurces are usually the species underutilized by
the host country's fishing industry. In Western European waters
Communist bloc motherships have been employed in joint fishing opera-
tions with English-fishing vessels targetting on mackerel and blue
whiting (Table 3}. The yearly deliveries reached the level of 180.000
m.t. In 1977, only the total value of these purchases was about two
ml11ton U.5, dollars.

A principal benefit which joint fishing operations are bringing to the
aconomies of Japanese, Soviet, and other foreign participants, is the
additional production and supply of fish food for their domestic con-
sumption markets.

Table 3. Sovlet-bloe~-U.K. Jalnt fishing ventures
In 1976 and 1977

No. of Catch
Area of Forelgn in
Year Species Operation Processors m. tons
1976 Mackerel, Celtic Sea/ 2 motherships 87,000
Blue whitlng Waters off (USSR)
Scotland
1977 Mackerel, As above 9 motherships 186,000
Blue whitlng (¥SSR, Poland,
Bulgaria, East
Germany)

Source: Jolint Venture Computer File, 1981.

370



3. Economic Impacts on the U.5. Flshling Sector

After a short period of reluctance and uncertalnties, the U.5. fisher-
men have found that interpatlonal Joint fishing ventures may be the
right answer for the jong term and apparently unsoalvable difficultles
in groundfish resource development. One of these problems is the lack
of processing capacity and 17ttle economic Incentive to process and
market the lower market value specles, malnly groundflish, abundant [n
the coastal waters and underutiilzed by the V.5, flshing industry.

Joint fishing ventures are filling this gap, at least temporarily.
Foreign fleet operators with thelr pracessing ships and their markets
offer Immediate opportunitles for the U.S. harvesting sector to expand
the groundfish fisheries which unti! recently have heen monopolized

by the overseas long-range fleets,

The following statistical summary of the Joint venture catch during
1977-81 and particlpating nations {Table 4} supports the general
opinion that international joInt fishing operations constitute one of
the most striking development trends In the U.5. fishery Industry
during recent years,

Table 4. Jolnt flshimg ventures in the U.S. Pacific flshery
conservatfon zone, by year, nation and area of operation

Catch by Area [n Metric Tons

Northeast Paclfic Northeast
Year/Forelign {Washington, Gulf Bering Sea
Participating bregon and of and
Nation California Coasts) Alaska Aleutians Total
1977 - - -
1978 USSR 900 - - 900
Total 900 00
1979
USSR 5,054 138 - 9,192
5. Korea - 1,384 - 1,384
Total 9,055 1,622 - 10,576
198¢
USSR 26,906 94 2k, 815 51,818
S. Korea - 1,822 7.810 9,632
Poland 1,817 - - 1,017
Total 27,923 1,916 32,625 62,464
1581
USSR 34,365 - 47,588 81,953
S. Korea - 16,855 13,750 30,605
Japan - 21 11,425 1,446
Bulgaria 7,453 - - 7,453
Poland 2,919 - 2,250 5,16%
West Germany - - 3,497 3,497
Greece 14 - - Ihg
Total ,b02 TE.E?E 78,510 140,2
) Source: 1979, 1980, 1981 Reports
Pratiminary data Natlonal Marine Fisheries Service.
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It can be seen that in 1978 the Saviet-U.5. joint fishing aperations in
the Northeast Pacific waters took only 300 m. tons of Pacific hake. It
was the only joint fishing operation in the U.$. coastal waters at that
time. in 1981 the total deliveries of groundfish (Alaska pollock,
flatflsh, Pacific hake and cthers) within internaticnal jolnt ventures
was already over 140,000 m. tons. In 1980 the major part of fish taken
by the joint venture operations was In Alaska waters although Pacific
hake ventures along the Washington, Oregon and Californla coasts were
rapldly Increasing thelr harvest levels as well. Forelgn participating
nations (U.5.5.R., South Korea, , Japar. Poland, Bulgaria,
West Germany, Greece) took mast of the production to their domestic
markets, but in 1980 and 1981 some quantities of fillets and frozen
groundfish blocks have come"back to the 1i.S. For example, Polish and
South Korean exports of blocks to the U.S. was fargely supported by the
Joint venture operations [n the U.5. waters. Some quantities of Soviet
groundfish fillets have been placed in the U.S, market as well.

During 1982 joint fishimg operations are expected to take over 330,000
m. tons of groundfish, roughly ore guarter of the total allowable catch
level for al! groundfish species in the Northeast Pacific and Alaska
waters. Table 5. provides more particulars of current ioint flshing
operations in the U.S. waters, There are seven foreign nations invol-
ved 7n joint fishing operations in the U.S. Pacific waters during 1982,
The U.$.-U.5.5.R., ventures are aiming tc achieve the 100,000 m. tons
level of catch and four Japanese companies are to purchase about 70,000
m. tons from the U.S. catcher boats. South Koreans are planning to
take only 46,500 m. tons as yet and joint venture operations are sup-
ported by two Korean flshery organizations specializing in joint venture
business overseas.

It is interesting that the Commurist bloc fleets of the U.5.5.R., Poland,
Bulgaria and East Germany are increasingly Involved in joint fisheries
with the U.5. fishermen, at the time when all of them are deprived of
direct quota allocations in this area. If 1982 plans are realized,
Eastern operators will purchase over 200,000 m. tons of yroundfish,

i.e., sixty percent of the total joint venture harvest allocation in
this year.

Thls significant share of Soviet bloc fleets underlies the importance
of the Communist fish consumption markets for the Northeast Pacific and
Alaska groundfish exports, thus when analyzing the future market ing
opportunities for the U.5. groundfish, this market should be considered
with simllar attention as the Asiam and West European markets.
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Table § Catch quotas requested for 1982
by !nternational fishery ventures
in the Northeast Pacific and Alaska waters

Foreiagn U.s. Catch Quota
Country/Company Partner requested for Target Species
1982 (m. tons)

Japan
Hoko Fishing Jeff 10,000 Alaska Pollock
Company Hendr i cks
Ohtori Suisan Whitney- 10,000 Alaska Pollock
Company Fidalgo Seafoods
Suisan Kaisha Universal 20,000 Alaska Policck
Ltd. Seafoods
Taiyoc Fish Westward 20,000 Alaska Pollock
{ompany Trawlers
USSR
Sovrybflot Bellingham 96,000 Yellowfin sole,
Cold Storage Inc. Ataska Pollock,
Pacific Cod, Pacific
Hake, Alka. Mackerel
South Kerea
Korea Wonyang Fish Producers
Flsheries Co. Associates 30,000 Alaska Pollack
North Pacific Joint Venture
Joint Fishing Fisheries 16,500 Alaska Pollock
Venture Committee
Paland
B.H.Z. Rybex Ms, Paul's 24,300 Alaska Pecltlock

Kitchens
European Economle Community
{West Germany}

Hochseefischerei Pacific Cod
Nordstern - 15,420 Alaska Pollock
Bulgaria
Joint Trawlers - 20,000 Pacific bake
East Germany
Joint Trawlers - 60,000 Alaska Pollock
Total 331,220 m. tons

Source: a) Memorandum of the North Pacific Fishery Management Council
Meeting, Agends B-5, July, 1982.

k) Author's file
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4. cConditions for joint venture growth during the decade of 1980's.

Although there are different view points as to the value of joint ven-
tures in the future development of the U.$. groundfish rescurces, the
general perception is, that with appropriate management decisions they
they can largely contribute to the expansion of the U.S, fishing indus-
try and [ts export market opportunlties.

One can therefore ask, which are the future prospects for these ven-
ture in the U.S. waters? The future growth of the joint venture cat-
ches wil) be strongly influenced by the foliowing factars:

8. The Japanese position toward Joint fishing operations with the U.S.
harvesting sector

b. The catching capacity of the West Coast and Alaska fleets in
joint venture fisheries

c. Economic efficlency of the [oint ventures both for the 4.5. fisher-
men and foreign participants

d. Expansion of the Joint venture operations from over-the-side pur-
chases of fish to more integrated arrangements with foreign
nations.

During a recent U.S./Japan meeting on Joint Venture Fisheries] and
under pressures exerted by the U.S, fishing industry, the Japanase
representatives have increased substantially Japan's commitment to
purchase bottomfish from the U.S. fishermen. Japanese future plans in
these activities are summarized Tn Table 6.

Table 6 Japanese commitment to purchase of bottomfish
from the U.5. fisharmen during 1982/82 and 1983/8L4

Year Volume of catch Target Species
to be purchased
{m. tons)
June 1, 1982 120,000 Alaska Pollock

- May 31, 1883

June 1, 1983 200,000 Alaska Pollock
- May 31, 1984

Source: Natural Resource (onsultants, Background Pap er No. , 1982.

It can be expected that the Japanese share in joint venture catch will
increase substantially in 1982 and 1984, as compared to the 1982 pur-
chase levels, equal to about 70.000 m.t.

If other nations will maintairn their share in joint venture operations
during forthcoming years, the .Japanase participation can increase the
purchase power of fareign fleets from 330 th. m.t. currently to 460 -
500.000 m.t. in the mid of 1980's.

U.S./Japan meeting on Joint Venture Fisheries, was held in Seattle, Wa.
June 6-8, 1982. 374



As a result of such a joint venture catch growth, direct foreign guota
allocations would decrease and opportunities to use Northeast Pacific

and Alaska fishery resources will be strongly related to the willing-

ness of the overseas operators to combine their direct fisheries with

purchase of fish froem the U.5. fishermen.

Figure 2 shows present trends and expected development of the joint
venture catch as compared to overall groundfish catch in Alaska waters.

Min.m. All pmatlon groundfish catch in Alaska waters
tons

1.8

|
! Projections
|
I
1
i
[

9 for the future
6 vt
--""—-
-
3  U.5. joint venture L
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" '
-
= - * ' -
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Flgure 2. Present and future total groundflsh catch as compared
to the growth of the joint venture harvest in Alaska waters.

According to most recent estimates {NRC 1982) the current catching
capacity of the west coast and Alaska fleets is estimated to be
500.000 metric tons. With declining fishing opportunities of highly
valuable species such as crab, halibut and shrimp, this patential will
increasingly be seeking joint venture fishing opportunities. It is
also possible that this capacity will grow up to 1 min. m.t. in the
following years as joint ventures will become more economically at-
tractive than other declining fisheries.

The economic efficiency of the joint venture cperation should be seen
as a decisive factor of the future development of this form of fish-
eries.

It has already been preved that joint fishing operations may be much
more cost efficient for the U.$. fishing boats than when deliver-ing
groundfish to the U.5. ports. At any given catch rate for the typical
combination crabber/trawler of 108 feet and BD-92 feet combinatlion
shrimp and groundfish trawler the break-even ex-vessel price when de-
Vivering fish to a floating processor is at least 30% lower than when
fishing autonomously {Lynde, 1981),
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Figures 3 and 4 show the break-even price of fish versus catch rates
for the above mentioned types of vessels operating within joint venture
regime and autonecmously.

Foreign processors save substantial percentage of fuel ‘up to 25 per-
cent - Kaczynski, Lynde, 19811, their crews are smal) and fTishing gear
costs are non-existent. Fish delivered by the U.5. catcher boats is
free of poundage fee. Fart of the final production is sold in some
cases to third markets, thus generating hard currency for fareign
partner.

With growing experience, Joint venture participants are lowering thefr
costs of operation per unit of fish caught. |In 1973, the price of
Alaska Pollock delivered at sea to foreign processors was about 6¢/1b,,
while at the present time some ventures pay cnly b.5¢/1b. for this
species and the price is still attractive for rthe U.5. vessel owners,

Although joint ventures are presently expanding toward direct over=
the-side purchases of {ish from the U.$. fishinu boats, we should be
acutely aware of the growing dependence of the U.5. harvesting sector
from the fareign processing capacity and willingness ta continue this
type of operations.

There are important questions which shouid be raised in relation to the
future joint wenture policy of the U.S.

When selling groundfish to foreign processors, our isoclation from
foreign consumption markets remain unchanged.

The U.5. processing sector enjoys little benefits of the present joint

ventures. In certainm cases joint ventures became cowpetitive in offer-
ing groundfish to the W.5. market because of subsidization re-
ceived from foreign participants. Certainly, this competition does

not help U.S. processors in expanding their groundfish processing
business.

One of the impartant remedies to this unhealthy situatior is departure
from the over-the-side exports of fish to more integrateo joint ven-
ture arrangements with foreign companies.

International experiance in joint venture fish business indicates many
alternative and profitable arrangements, which may be taken inte con-
sideration by the U.S. partners.

Joint ownership and marketing of the final productior, purchase of one
part of the fishery products by the U.5, partner for further reproces-
sing and marketing in the U.5., leasing or charterinc of the floating
processor and finally purchase of second~hand factory ships, are some
of the examples for alternative joint venture arrangements in the
future. Another direction is to promote joint venture strategies for
both the harvesting and processing sector, Without active involvement
of the U.5. fish processing industry in the joint ventures, the U.%.
groundfish will hardly be fullyutilized by the U.5. fishermen and
processors over the next decade.
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Figure 3. Break-even price versus catch rate for Crabber/Trawler

fishing for joint venture and fishing auranomously.
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Figure 4. Break-even price versus catch rate for Shrimper/Trawler

fishing for joint venture and fishing autonomousty.
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An Overview of Brazilian Foreign Trade
in Seafood Products

Maria Lucia D’Apice Paez
Ministry of Agriculture
Brasilia, D.F., Brazil

Introduction

Brazilian economic palicies have been strongly directed toward the ex-
pansion of axports in order to attenuate the deficit on its commercial
trade balance, a problem of concern especially after 1974 with the ad-
vent of the 0il crisis. In this context, commercial fishing is viewed
as one additional component for increased exports, not only because it
is still an under-exploited resource, but also because the export price
uptrend for major Brazilian seafood products has not been affected by
the generalized price decline for traditional Brazilian export
commodities.

Although Brazil is among the twenty major fish-producing countries,
fishing activities have developed slowly due to the extractive charac-
teristics whose principal aim has been to supply urban centers close to
the catching areas. In an attempt te change this agtivity into a more
productive and competitive one ¢n the international market, severa)
specific government policies and incentives were implemented. In this
overview, there will be described the more relevant interrelationships
among production, consumption and trade flows, taking into considera-
tion the effects of the intervertion of the government in Brazilian
fishing sector.

Role of the Government

Before the 19560's, the governmert role in fishing activities was small
and not well coordinated, being incapable of satisfying the needs of
emerging industrial fishing. 1Im 1938, the first set of governmental
incentives was implemented when tariffs were impcsed on imports of sea-
food products and credit loans were for the first time granted to these
activities. After 1940, new legislation instituted organizations des-
tined to give technical assistance to fishermen and to organize the
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marketing activities of the fishery sector.

In the 1960's, it was agreed that developing a commercial fishing in-
dustry in Brazil was essential, given the potential far exploiting this
resource along more than eight thousand kilometers of coastline and in
the vast inland waters, including river basins, reservoirs and lakes.
The coordination of the strategies directed toward the overall develop-
ment of the fisheries in Brazil was concentrated in a federal agency,
founded in 1962, under the name of "SUBEPE - Superintendéncia do De
senvolvimento da Pesca,” attached to the Ministry of Agriculture. Thus,
the fishing activities and fishery-related industry became automomous
within the agricultural sector and federal support for consolidation of
this industry was established. The responsibilities of SUDEPE included
not only the planning, coordination and execution of programs for fish-
ing activities in Brazil, but also the supervision, inspection and con-
trol of exploitation of the fish resources.

In 1967, an agreement for technical assistance between F.A.C. {Food and
Agriculture Organization of the United Nations) and the faderal govern-
ment of Brazil was signed and there was created the "Fish Research and
Development Program.” To attain the objectives proposed by this pro-
gram for increasing the supply of seafood through modernizing the fish-
ing fleet and the fishery industry, massive financial support was allo-
cated to the sectar to stimulate private investment in commercial fish-
erfes at the earliest possible time. This financial support, known as
the "fiscal incentives palicy," was in effect from 1967 to 1977 and in-
cluded the following measures: (a) exemption from import and other
federal taxes on vessels, gear and any equipment used in fishing-related
activities; (b) exemption from federal sales tax on any fish products,
processed or not; (cg 25 percent deduction on income tax owed by any
firm if this amount were to be invested in fishery-related projects,
approved by SUDEPE; {d} exemption from income tax due on any fishery-
related projects, approved by SUDEPE.

As a consequence of these incentives, an effective growth and moderniza-
tion of the fleet and the processing plants was achieved. An expansion
in the volume supplied of frozen and camned products and a consequent
increase in the demand for raw material and on the experts of seafood
commodities, processed or not, also followed. Still these yovernment
subsidies were unable to result in the expected increase in productfon,
so as to attain the goal of two million metric tons of landings for
1977, Also, the small-scale fishermen and their cooperatives did not
benefit from this policy in the same way as the pracessing plants. In
addition, a major part of these new plants were not always ocated near
the traditional fishing grounds or the areas of greater potential avail-
ability of fishing resources, resulting, therefore, in an idle-capacity
industry.

The implementation of the 200 nautical-mile jurisdiction over the
Brazilian coastal waters in 1970 is another fact to be mentioned. This
extended jurisdiction more directly affected the foreign shrimp trawl-
ers fishing along the northern coast, and presently the tuna
exploitation,

By 1979, following the pattern of government intervention in the fishery

sector, efght common fish spacies of popular consumption in the southern
and southeastern regions of Brazil were included within the agricultural
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products price-support program.- This kind of intervention was first
designed to protect the small-scale fishermen from excessive price
speculation and to provide a more reqular flow of raw material to the
processing plants, together with provisions for accumulating stocks of
frozen and canned seafood products,

Considering the idle capacity of the processing plants and the under-
exploited fish species, a three-year joint program was implemented in
1980 between the Ministry of Agriculture of Brazil and the [nterameri-
can Development Bank (IDB)., This program was under SUDEPE's supervi-
sion and the investment totaled 131.2 million US dollars. This amount
was distributed among three subprograms: (a)} Subprogram A, in which
101.3 million dollars were destined to offer lcans for shipbuilding,
for purchasing fishing equipment, for setting up fish farms and hatch-
eries and for equipping the processing plants; {b) Subprogram B, in
which 5.2 million dollars were destined for the construction of a fish
terminal in the State of Maranhdo {northern region), with the capacity
to handle 100 thousand metric tons of products per year, aiming to
support small-scale fishermen. This subprogram also included 3.75 mil-
Tion dollars to be applied in the support of cooperatives of fishermen
in that region; {c} Subprogram C was designed to allocate funds to buy
two fish exploratory and research vessels, to set up freshwater aqua-
culture centers, to contract technical advisory services for the design
of exploratory fishing vessels and to establish fish farms, hatcheries
and cooperatives [Nakayama, 1980].

Production and Consumption

Potential production.

Brazilian northeastern coastal waters are characterized by & narrow
continental shelf with rocky barriers, a hard and irregular seabottom
(that does not allow trawling operations) and by the appearance of
stocks of crustaceans and other high unit valued fish species, such as
the southern red snapper. Along the vemaining coastal regions {north-
ern, southeastern and southern) with a sandy and muddy continental
shelf that reaches up to 120 miles from the coast are located the fish-
ing grounds of shrimp, white catfish and other less valuable species
such as sardine, croaker, weakfish, etc. In Figure 1, the gecgraphical
distribution of the major marine species by landing areas is shown.

The sustainable yield of the edible demersal fish species is estimated
at 550 to 800 thousand metric tons for the territorial Brazilian waters
up to a depth of 200 meters, About 45 percent of the tonnage is con-
centrated on the northern region, 5 percent in the northeastern region,
14 percent in the southeastern region and 36 percent in the southern
region [Timm, 1981]. For the pelagic fish species, the expected catch
potential 1s about 900 thousand metric tons FSUDEPE-MA. 1979].

1

The ex-vessel support prices were established for the following fish
species: bluefish {Pomatomus saltatrix), croaker {Umbrina canosai),
Brazilian croaker (Micropogon furnieri), weakfish (;WHOSCIQH ng ]

Spp.J.
king weakfish (Macrodon ancyTedon), sardine (Sardinella brasiTiensis),
ocean catfish (Tachysurus barbus}, and mullets {Mugil spp.}.

383




{(2861) ¥W-3d30nS :33¥N0OS {2861} WW-3d30NS :324N0S
‘eady Buipue] Ag s3idadg U3l EMysILy ‘eauy Buipuet Aq salnadg aultvy
0[N Y1 JO UOLIRILJLIUSP] LLZeug - Z BunbL4 400EW 3Y] 40 UOLIRILFLIUIP]  ‘[LZedg - | 2+4nbLy

IEE LI TV S I N

ciehifi e

VORI ] e [
faviuarr iy |y :__._yn

[RTEINTITY RN T} ..
. . . A aegd A |

huas i

) YRR v

[EER T ;
Leehvsfun Lvd} 3 1ISHO ) i
ULTCIR FICRLIRLL) o [HG M

LEHEN]

384



Most of the inland waters are distributed among three main river
basins--the Amazon, Plata and 530 Francisco Rivers--and numerous re-
servoirs and lakes. The Amazeon River basim, in which is concentrated
by far the greatest potential of freshwater fish resources, includes a
large number of species. A rough estimate of its sustainable catch is
approximately 100 thousand metric tons [SUDEPE-MA, 1979]. The Plata
River basin fs the second in size, comprises the Paraguay, Parand and
Uruguay rivers and has fewer species varieties than the Amazon basin.
No estimates have been completed on the total biomass of the Plata
basin. [t is known, however, that the productivity of catches in that
basin have been reduced over time due to the construction of Targe
dams for hydroelectric power generatien.? The third basin in impor-
tance is that of the S3oc Francisco River that also registers a de-
creasing productivity. Additionally, 379 dams, covering three-million
hectares of reservoir area, small reservoirs in the northeastern region
and other lakes have a great potential for extractive small-scale ex-
ploitation. The geographical distribution of Brazit freshwater fish-
ing resources are summarized on Figure 2.

Besides these potentialities, aquaculture stands out as a growing ac-
tivity, especially for the production of shrimp rear. In estuarine
waters of the State of Ric Grande do Norte, some 200 thousand hectares
have been determined suitable for shrimp culture, There is also enor-
mous potential for freshwater shrimp {Macrobrachium) culture. In re-
sponse to these circumstances, the shrimp culture sector is flourish-
ing and many project proposals for this activity have been submitted
to SUDEPE for technical approval. Spo far the area covered in these
shrimp culture projects totals 2,300 hectares to be developed through
the financial support of the joint program of the Brazilian Ministry
of Agriculture and the Interamerican Development Bank.

Landings, fleet and fishery-related industry.

Braziltian total landings of fish have been increasing mainly assisted
by government technical support programs and subsidies. The data
available indicate that the landed volume of fish, crustaceans, ceta-
ceans, molluscs and chelonians doubled between 1962 and 1979, i.e.,
from 414.6 to 858.2 thousand metric tons, or at the annual rate of
growth of 4.4 percent (Table 1).

The major portion of these volumes was from marine catches that usual-
1y represented about 80 percent of the total tonnage in this period
span. Fish species were the main component of the marine landings and
also of total landings (marine and freshwater grigin}.

Although there is no satisfactory global information on the composi-
tion of the fish landings by species,® it is known that sardines

2
The more important dam in this basin is the Itaipu Dam, which reser-
voir covers 1,460 square kilometers.

3

The information on the landings by fish species has been contradic-
tory. This may happen by the difficulty of gathering data and clas-
sifying the species caught by numerocus fishermen along 411 coastal
areas. SUDEPE itself has only partial control over the landings for
some major species caught.
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species caught along the southeastern and southern coasts were by far
the leading group of the marine fish landings. Other species of im-
portance in terms of landings in this region were weakfish (Cynoscion
spp.), croaker (Micropogon spp.) and anchovy (Engraulis spp.7. 1In addi-
tion, on the northern-northeastern coast, the mejor marine species have
been weakfish, ocean catfish (Ariidae) and southern red snapper
{Lutjanus purpureus), these in terms of volume landed. Among the fresh-
water Tish species, the white catfish (Brachyplatystoma vaillanti),
“tambaqui" (Colossoma macropomum} and mailed catfish [Callichtys spp.)
have constituted a significant portion of the annual landings of this
group [SUDEPE-MA, 1982].

The crustaceans, the second major group in volume landed, presented a
significant growth rate of 4.6 and reached 104.5 thousard metric tons
in 1979 (Table 1). OFf this latter figure, about 82 percent were repre-
sented by shrimp landings, 7 percent by lobster and the remaining per-
centages were distributed mainly among ocean crabs and freshwater
crabs [SUDEPE-MA, 1982].

The third main group was the molluscs and included mainly the landings
of mussels and, in decreasing order of importance, squid, octopus and
oyster [SUDEPE-MA, 1982]. Chelonians and cetaceans were of small sig-
nificance in the total landings during this period.

These fish resources in Brazil were exploited under two basic systems
identified by the characteristics of the existent fishing fleet. First,
there is the artisanal fleet as represented by the small-scale and ex-
trative type of fishing operations, using a rudimentary kind of gear
and being composed by approximately 48,156 vessels of less than 20 GT
[Nakayama, 1979]. These are distributed and operate along Brazilian
inshore coasta) waters, Of the total number of vessels, only 6,305
units are motorized, Next, there is the industrial fleet, operating on
a larger scale, located especially on the southern-southeastern coast
and being composed of 818 boats which are mainly over 20 GT and with

reater autonomy, but which are aged vessels for the most part
Eﬂakayama. 1979]. Landings from the industrial fleet have beer rising
more rapidly than those of the artisanal fleet, mainly as a consequence
of large-scale investment whose objective js the development of indus-
trial fishing. Therefore, the share ¢f industrial fleet Tandings in
total catch increased from 43 percent to 60 percent between 1970 and
1979,

In addition, aguaculture production was estimated at 23 thousand tons
in 1978, of which about 80 percent was composed of "tucunaré" {Lichla
ocellaris) and 20 percent of shrimp, tigerfish (Hoplias malabarfcusy,
characins {Prochilodus spp.), tilapia (Tilapia rengal|i). and fresh-

water weakfish (Plagloscion squamosissimus DEFE-MA, 1979].

The fishery-related industry in Brazil is estimated in 346 processing
plants from which 198 units have refrigerated-frozen lines, 77 units
with salting and smoking production facilities, 36 units for canning
production and the remaining 35 units are producing fish-meal. These
plants are located usually along the coasta) line and are mainly con-
centEated in the southeastern and southern regions [Mencia-Morales,
1976].
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Domestic consumption.

Despite Brazil being among the twenty major fish producing countries of
the world, according to FAD (1979), its level of fish consumption per
capita of seven kilograms is comparatively low when compared to the
efght kilograms consumed in other developing countries and the world's
average per capita level of 13 kilograms.

Seven kilograms when converted into fish final product for consumption
are equal to four kilograms. This consumption is based on the following
product forms: fresh-chilled, frozen, salted, canned and other miscel-
laneous product ferms, In Brazil, varying levels of fish final product
consumption can be observed by geographical regions (Table Z; Figure 3).
The highest Tevel of 11 kilograms is found in the northern region; the
lowest, less than ane kilogram, is registered in the middle-western
region. The intermediary levels of consumption of four and five kilo-
grams are in the southeastern and northeastern regfons, respectively.
The southern region has an average consumption of two kilograms. In
addition, there exists an unequal distribution of the regional per
capita consumption among the product forms. Regfons, such as the
south, southeast and north indicate higher predominance of fresh-
chilled fishery products, while in the northeast and middle-west re-
gions this is not the case.

Table 2 ~ Brazil. Per Capita Consumption of Final Fish Products:
Distribution by Froduct Form and by Region. 1976.
Product Percentage of the Fish Consumption Per Capita (%)
Form South Southeast Kortheast North __ Middle-Hest
Fresh-chilled 18 69 40 65 28
Frozen 19 7 13 3 A
Salted 17 10 41 26 13
Canned 16 14 (i & 28
Consumption
per capita 1.77¢ 4,306 5.241 10,740 0.545
kg/capita/yr)

SOURCE: Mencia-Morales {1976).

Although there is no empirical evidence, one must take into considera-
tion at Teast three interrelated factors other than income and prices
that can help to explain the low levels of Brazil's fish consumption
and unequal distribution of regional consumption by product form,

First, the more valuable species landing areas are located in regions
of lower per capita income {north-northeast) whereas a reverse situation
occurs 1n relation to the south-southeast, contributing to the increase
on transportation cost, Second, the inadequate storage and distribution
systems for seafood products tend to contribute to restrict the growth
of this market. Third, the social and cultural consumption patterns
appza; to signify consumers' preferences for other sources of animal
protein.
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International Trade Flows

Exports.

Brazilian exports of fishery products are composed on four major commo-
dity groups: (a) fish; (b) crustaceans and molluscs; {c) other products

and by-products; (d) canned products and preparations. During the

period of 1970-1981, their volumes and respective FOB-values exported
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are shown in Table 3,

The data reveal that fresh, chilled or frozen lobster has been the
single most important export itam, representing about 39 percent of the
yearly average of total value, or 73,380.3 thousand US dollars

(Table 4). The rate of growth was 15.7 percent a year for this item,
However, the percentage of the tatal value of exports, accounted for by
lobster has decreased gradually over the period 1970-T981 from 52 per-
cent to 32 percent, losing its leading positien to shrimp after 1978,
Fresh, chilled or frozen shrimp, the second major export product, re-
tained about 30 percent of the yearly average of total export value
with an average rate of growth of 21 percent between 1970 and 1981
{Table 4), The fresh, chilled and frozen fish species group was the
next in importance with a relative proportion of 22 percent. FExcept
for a short interval from 1975 to 1977, the share of this group on total
value of exports was inferior tc that of the corresponding shrimp
values. Information on the composition of fish exports by species is
not available, but the major fish species traded internationally by
Brazil have been white catfish, southern red snapper, tuna species in
mare recent years (beginning in 1976), and sardines. The remaining
Fishery commodities exported by Brazil have been at considerable Tower
levels, accounting for no more than 13 percent of the total exports,
like in 1973, and averaged about 9 percent in the period under examina-
tion (Yable 4), Among these products, canned sardine exports were of
interest, especially when considering that thefr export values Jumped
from 14.2 thousand US doilars in 1970 to 4,668.0 thousand US dollars

in 1981 (Table 3.

The yearly weighted average FOB-prices from 1970 to 1981 for the three
most important fishery coormodities exported by Brazil are plotted on
Figure 4. Upon examining this figure, one can observe an upward trend
for lobster and shrimp expert prices, especially after 1976, and that
lobster prices rose more rapidly than shrimp prices. This was not the
case for fish species export prices, since they remained practically
stable in that period spar. In turn, looking at the behavior of the
volumes exported of these three fishery commodities, it can be seen
that the volume of fish species experienced the fastest growth in the
period. Lobster export valumes were stable while shrimp varied more
erratically {Figure 5),

For the period 1970-1981, Brazil's exports were mainly destined for US
markets. The US purchased approximately 96 percent of the total value
of fresh, chilled or frozen lobster exports--an average of 28,667.8
thousand US dollars. Similarly, the US was the major consuming country
for fresh, chilled or frozen fish species, sharing 70 percent of the
yearly average export value of this item, or 16,174.0 thousand US doT-
lars, Among the fish species exported to the US, southern red snapper
and white catfish have been the ones most commonly forwarded to that
country, although there are no data on the distribution of exports by
species. Among Brazil's shrimp customers, the US has been losing its
Teading position to the Japanese market after 1975. For the 1970-1981
period, the former country abserbed 44 percent of the total shrimp
sales (22,089.8 thousand US dollars), while Japan reached 48 percent,
Besides the US and Japan, Argentina showed some reievance, especially
concerning the Brazilian fish species exports, taking about 7 percent
of this group or the yearly average value. Among the fish species,
sardine s usually the major component of Argentina's fish imports from
Brazil.
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Imports.

Brazilian imports of fishery cormodities can be summarized intoc six
major ttems: (a) fish; (b) other fish products; {c} crustaceans and
molluscs; (d) other products and by-products; {e) canned products and
preparations; and (fg fish meal and other products. Their ClF-values
for the 1970-1981 period, together with their respective votumes are
shown on Table 5.

From these groups, the imports of salted fish, especially cod species,
represented the single most important item, that is, 65 percent of the
yearly average of tatal value of imports for the peried, or 60,444.4
thousand US dollars (Table 6). However, the data reveal that the share
of this product imports decreased over time from 89 percent in 1970 to
57 percent in 1981, On the other hand, the relative portion of fresh,
chilled or frozen fish species on the total import values rose from

2 percent in 1970 to 28 percent in 1981 {Table 6).

Table 6 - Brazil. Total CIF-value of Imports of Fishery Commodities:
Percentua) Distribution by Major Item, 1570-1981,

Percentage (1) Total Import
Year salted Fresh,chilled or Other CIF-Value
Cod Frozen Fish Items (thousard US dollars)
1970 §8.83 1.70 9,47 349895
1971 83.18 2.08 14.76 34113.3
1972 S0.04 1.2 8.73 13294.6
1973 85.90 5.54 &30 54386.6
1974 8119 962 9.19 58068.4
1975 73.02 15.5% 13.39 §0716,1
1976 60,53 2921 9.85 531903.9
1977 35.92 30,75 13.38 54691.0
1978 55.06 31.20 12.64 A
1979 15.04 43,31 11.05 107365.4
1984 55.95 32.83 11.:22 31836.5
1981 §7.27 27,93 14,80 696435.3
Average 64.99 23,38 11.63 W44, 4

SOURCE: Table §.

Actually, the decline on salted cod fmports may be a consequence of the
steady upward price trend of this product. The fresh, chilled or
frozen fish species item presented only a slight increase if compared
to salted cod import prices {(Figure 6). In turn, the volumes imported
of fish species were increasing, and situated at higher levels than
salted cod after 1975, while the respective volumes of the lattar were
decreasing over time (Figure 7).
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Salted cod was almost exclusively imported from Norway. that is, 80 per-
cent of the average total import value of 39,281.5 thousand US dollars
for the period. Other countries that have been sources of Brazilian
imports of salted cod include Spain, Iceland and Canada in aorder of de-
creasing importance. The imports of fresh, chilled or frozen fish
species originated in Argentina {70 percent} and Uruguay (28 percent).
These imports mastly composed by hake were especially destined to the
processing plants located in southern Brazil for the production of
fillets, steaks and salted products for both domestic consumption and
exports.

The current Brazilian import duties for fishery commodities are usually
155 percent ad valorem. Exceptions include: {a) duty-free entry on
salted cod, Fry and Tive shrimp for reproduction; (b) a 185 percent duty
on ornamental fish; (¢) a 55 percent duty on roe and a few other less
important items; and (d) duty-free entry on imports from ALADI's (Latin-
American Free Trade Association) member-countries.

Trade balance.

Looking at the historical pattern of trade for the fishery conmodities
from 1970 to 1981, it is noted that since 1976 Brazil became a net ex-
porter of these products {Table 7). As a matter of fact, the trade
baTance changed from a deficit of 15,605.5 thousand US dellars in 1970
to a surplus of 87,445.5 thousand US dollars in 1981. For this period
span, while the rate of growth of the export values achieved 21 percent
the corresponding increase of imports was only 6 percent a year. It ig
believed that this surplus situation may continue if the government
current emphasis on exports, vis-d-vis imports, is continued and the
domestic consumption is maintained at the same pace.

Many factors might have simultaneously contributed to a faster rate of
growth for fishery commodity expert values as compared to import values,
The first is related to a set of subsidies granted to the fishing sector
by the Brazilian government between 1967 and 1977 when there was in
effect the “fiscal incentives policy," as mentioned earlier. Despite
the shortcomings of this policy, massive financial support provided the
conditions for growth and moderrization of the fishing fieet and the
fishery-related industry. As a result an increase in export volumes

was achieved. This fact {s more evident in relation to the Fish species
group which export volumes experienced a significant upward trend, es-
pecially after 1976 when these volumes increased even more rapidly than
before (Figure §).

Second, the steady increase in lgbster FOB-export prices during the
1970-1981 period might be viewed as a relevant factor responsible for
the increase in the total value of Brazilian exports on fishery commo-
ditfes. This uptrend in lobster prices could be a result of the stabi-
Tization of Brazilian lobster export volumes (Figures 4 and 5). The
rationale for this is the relative importance of Brazilian exports to
the US market. Brazil, together with Australia and Canada, are the
major Jobster suppliers to this consuming market. Therefore, any of
them may individually act as a price-maker country, especially when the
production of this crustacean cannot be largely expanded.

The third factor is retlated to the contributfon of shrimp to the total
value of exports. In this case, the shrimp export volumes have been
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varying widely in the past 11 years while the respective FOB-export
prices have followed a more stable upward pattern {Figures 4 and 5).
After 1976, the shrimp voTumes exported showed increases and by 1979
the preportion of shrimp on total exports exceeded that of lobster.
Besides the expansion of shrimp 3andings in Brazil, the growth of ex-
port volumes can be also associated with government-incentive policy
for shrimp exports designed to make this sector more dynamic and compe-
titive, since Brazil is a minor shrimp supplier to both the US and
Japan (larger buyers of Brazilian exportsﬁ. The set of incentives
granted were the follewing: (a) processing plants for shrimp export
products were allowed to reduce a percentage of the value of federal
sales taxes owed (15 percent in 1981, 9 percent in 1982 and 3 percent
in 1983); (b) SUDEPE-IDE program was able to finance the construction
of 100 shrimp trawlers for the northern coast to substitute foreign
vessels at a subsidized interest rate and with a 10-year period for re-
payment of loans; {c) loans were given for the processing plants of
shrimp export products, that corresponded to 30 percent of the antici-
pated value of exports; and (d] fuel subsidy of 30 percent over the
market price for shrimp trawlers whose catches were to be exported.

Major export items: perspectives.

ReTating the aspects of production for the major Brazilian export fish-
ery {tems to future export trends of trade flows, shrimp stock caught
along the northern Brazilian coast is one which has not yet been over-
exploited. As a consequence, an expansion of the catch and in exports
can be expected without disturbing the biological equilibrium of this
crustacean,

On the other hand, Tobster stocks in the fishing grounds already iden-
tified are being in or near the averfishing stage, implying that any
attempt to increase preduction, via expansion in total effort, may
contribute to deplete these stocks. Besides the various regulations
imposed on lobster fishing in Brazil, an annual quota of 9,000 metric
tons (live weight) was established for the 1982-1983 peripd. If this
amount fs attained, the maximum available supply of lobster for inter-
national market is pre-determined for the next seascn, after a small
portion for domestic consumpticn is deducted (usually around 5 percent).

Current white catfish and southern red snapper catches may not be
largely expanded if one considers that the respective estimates for the
maximum sustainable yield are near the present levels of catches. Thus,
in terms of fish species, the expansion of exports may be sustained by
an eventual increase in the tuna catch (through leased vessels in
Brazilian waters) and by the Fish species imports from Argentina and
Uruguay, utilized as raw material in the idle processing plants located
the southern region of Brazil.

Also, the changes emerging from recent Brazilian jurisdiction over fish
resources have generated conditions for increasing the Brazilian shrimp
catches on northern coast by reducing the over-exploitation of these
fishing grounds, once dominated by foreign fleets. As a consequence,
after 1976 the shrimp exports increased significantly, due to the ex-
pansion of Brazilian fleet production in that region.

Final Remarks

Taking into account the historical pattern in which the Brazilian
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fishing sector had developed, this activity has achieved a greater rela-
tive economic importance. The reasons for this performance are several:
{a) the demand for an increasing supply of food; (b} the potentfal pre-
sented by Brazil's vast coastal and inland waters; and {c] the techni-
cal and economic support for the fishing sector as provided by the
government through specific development programs and official policies.
It is believed that the government-support pregram backing fishing ac-
tivities has been a basic factor in promoting the changes observed in
the past twenty years.

At present, it seems that Brazilian fishing activities have reached a
stage in which new decisions are to be taken concerning the global pali-
cies to the sector. For most species of economic importance in the
international markets, catches are very near to the maximum sustainable
yleld in the traditional fishing grounds, However, for Brazilian ter-
ritorial waters as a whole the estimated sustainable yield is approxi-
mately 1,700 thousand metric tons of which only half {858 thousand
metric tons in 1979} was exploited. On the other hand, there is an idle
capacity in the fish-related products processing industries due to the
misallocation of plants in the past.

If Brazil wishes to perform a more important rele in the international
trade, the reasonable possibilities seem to be the direction of substi-
tuting artisanal fishing with & better-equipped industrial vessel to
operate in the already exploited fishing grounds. Also, 8razil's ex-
tended jurisdiction over fish resources is another source of possible
increase in production, that would require a costly industrial fleet
with long-range operating capacity on the high sea and corresponding
vesse] processing and storage facilities. Aquaculture is pointed out
as another source of increased supply, taking into consideration exist-
ing adequate ecotogical conditions and developments thus far made.

However, it is evident that there is a need for economic studies aimed
at orientating the search for greater efficiency in fish production
management, especially when considering the present situation on the de-
mand side. In the domestic market, the demand for fish-related products
is low and does not seem to be prepared to increase substantialtly in the
near future. In the interpational market, Brazil is a minor supplier of
fish products and faces heavy competition. Consequently, any increase
in production must necessarily consider the economic aspects of
exploitation,
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Reassessment of National Policy
Regarding Fisheries

Ronald Jensen
National Fisheries Institute
Washington, D.C,, USA

If we didn't know anything about international trade before this
confaerence started, we sure should by the time it's complete. The
range of topics is extremely broad and fascinating. Tonight, I'd
like to take a few minutes to address still another angle, and that
ig the need for reassessmert of naticnal policy as iT relates to
gpecific situations in the fisheries.

My chkjegtive is to suggest a few areas which should be congidered by
government and industry. T don't have any answer buv, as you will
see, do have a lot of questions,

As we all know, the fisheries do not operate in a vacuum. Trade and
trade policy decisione affecting the fisheries are made 1n the
context of overall national trade policy, other pelitical considera-
tions, in addition to consideration of the merits of individual cases
themselves.

The United States is heavily inveolved in trade of all items of
commerce. Exports in the merchandise classification amount to $220
billion., Imports are 5240 billion, producing a deficit of about $£20
billion.

The major cause of a negative balance of accounts is benefited by a
$30 billion surplus in investment income. We are alsc ahead in sale
of services.

It's been widely quoted that fishery products show a negative trade
balance and, indeed they do. In 1981, this deficit was almost $2
billion. Some reports would show a deficit in fishery products of §3
billisn. However, this includes the almost $1 hillion imported of
non=-edible fishery products such as coral jewelry. | consider this a
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quirk of the accounting system and do not inciude it in my analysis
of our fish products trade since it is not affectad by fishery policy
to any extent nor does it have any real bearing un the operation of
the fleet and the processing and distribution industry,

The deficit of $2 billiov incurred in fishery products is 3 substan-
tial amount of money. However, it is not, as has beer reported from
time to time, one of the very large deficit trade items. 2ut others
that also exceed the fisheries negative balance ¢ payment include:
motor vehicles and parts, which show a deficit :1 excess of 88
billion as of 197%; steel products, with more than $4.5 billion;
textiles with about $4 billion. In the food classification, coffee
is a major import item, exceed.ng fish levels by 4 wide margin.
Overall in food, we have. however, a $23 billion favorable balance of
trade.

Earlier in this talk, I mentioned that, of necessity fishecy trade
policy must be taken in context with overall United States trade
positions. In recent times, there has been strong emphasis on
increasing exports, especially sinee the advent of the verv heavy
bill for imported petroleum products. Overall, approximat:ely 17
percent of all goods produced in the U.5. are exported, while the
agricultural produce of cne out of every three acres of U.5. farm-
lands is shipped abroad. It has been estimated that one out of every
eight manufacturing jobs ig either directly or indirec-ly related to
U.S. exports,

The broad scenario then shows & market dependent on or desirous of
many items of overseas origin. A semblance of trade balance is
achieved by overseas investments, sales of services, and an extremely
favorable position in the export of food items.

If we overlay fisheries cn this, a series of specific fishury issues
emerge. Some affect fully developed fisheries such as shrimp,
salmon, and crab. Others affect fully developing fisheries. S5till
others impact fisheries but have been established tn seek cther
goals, such as protection of marine mammals, and to perpetuate our
distant water migratory fishery.

An example of an issue affecting a fully developed fishery is the
guestion of tariff on shrimp. In this case, the [.S. resources are
fully developed but the market absorbs twice as much product as is
available from domestic sources. The ratio of imports to domestic
production has remained relatively constant at about 50 percent over
the past ten years. Shrimp moves into the U.S. freely, with neither
tariff nor quota restrictions.

Some contend that imports are depressing the industry by holding down
the value of the product; they say imports ghould be reduced substan-
tially from current levels and that a high protective tariff should
be affixed. The purpose would be to raise the cost of the imported
items which in turn would increase ex vessel prices.

Opponents of such measures belisve that since restricting imports
would not inerease domestic production, but rather only increase
cost, the scheme would reflect itself in higher consumer prices,
resulting in reduced demand. The feeling is particularly felt by the
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processing and distribution section of the industry which has been
built up to handle the combined volume of domestic and imported
products. Restricting supply would result in considerable over-
capacity in that industry and loss of jobs and investment.

Variations of this scenaric exist in several other fisheries,
especially fresh groundfish. Many believe that imports from abroad,
especially Canada, at times depress the price available for fresh
fillets.

The difference between the fresh groundfish industry and the shrimp
industry is that there is continuing growth in the production of
fresh groundfish in both U.5. coasts whereas shrimp producticn is
static or declining.

Other trade issues relate to the development of fisheries presently
being harvested by foreign fleets. The bulk of the resources pres—
ently allocated to foreign tleets are in groundfish categories. Yet
frozen groundfish products are one of our major imports, exceeding
$700 million in value. Some have raised the contention that frozen
groundfish products from elsewhere in the world should be restricted
either in form of quotas or tariffs in order to expedite the develop-
ment of the groundfish presently being harvested by foreign fleets.

Some of this latter resuurce is directly interchangeable with the
product being imported. Specifically, Alaska pollock is kbeing
imported in substantial guantity for use by U.5. secondary processors
to manufacture fish sticks and portions. The Pacific cod resource
exhibits many of the same characteristics as cod product now being
imported from Canada and Eurcpean nations. Some of the hake
resources presently harvested by foreign fleets are similar to
whiting products being imported from various parts of the world.

Vast quantities of the resource, however, are not immediately inter-
changeable with ground fish now being imported. Further considera-
tion must be given to those product classifications which are being
harvested by foreign fleets in which overseas barriers exist to the
export of such product by the United States. 1In addition to ground-
fish being used in Asian warkets, such products include the squid
regources of the Atlantic, herring and such less prolific species as
butterfish.

The use of tariffs and quotas to restrict imports of groundfish in
order to expedite the development of the U.S. groundfish harvesting
induetry carries with it similar disadvantages to use of such mea-
sures on the fully developed fisheries such as shrimp. In case of
frozen groundfish products from various places in the world, a major
secondary procegsing and distributing indusetry is in existence whose
volume and employment is dependent upon the ability to move product
to the consumer in sizeable cuantities. Increasing the cost of the
product through tariffs or reducing its flow by quota would impact on
volume, and, as mentioned, since fisheries trade does not cperate in
a vacuum, restrictions on important product movement from such places
ag Canada, Japan, and Europe include the risk of retaliatory measures
in movement of cother products from the U,S., or other political
retaliations.
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We must recognize the growth in high value fisk exports makes the
risk of retaliation very pertinent to our industry as well as to
other parts of the econgmy.

Still ancther aspect concerns resource allocatiors. Allocations of
surplus resources may be used to enhance the exports of fish specifi-
zally scught by foreign naticns. For example, the nations that
purchase aquid from the J.5, can be rewarded with allocations of the
surplus squid. The allocations can be used to promote cther fisher-
ies. Again an example, the purchaser of U.S. squid may be rewarded
with an allocation of Alaskan pollock or the purchasers of fully
developed fighery products may be rewarded with major allocations of
Alaska pellock or other surplus rescurces. S5ome believe the allioca-
tion should be used to promote the good of the U.5. consumer in that
allocations should be given tc those nations which agree to sell the
product at favorable terms to U.5. procesascrs who in turn will pass
the savings on 1o the consumer. The allocations may alsoc be used to
galn reciprocal acecess to fisheries of foreign shores such as the
exchange of squid or pollock allocation to Mexico for the rights of
tha U.5. fisherman engagad in a tuna fishery off Mexico. Finally,
the allocatlons may be used for political purposes completely
divorced from the fisheries.

Sorting out the appropriate use of the allocations is a gargantuan
puzzle. Do we provide allocations to Furopean nations in exchange
for their not restricting the movement of the salmon and crak into
those markets? Should the allocations be restricted to gains in the
development of the very fishery itself? A further gquestion to be
raised in considering the use of allocation iz whether it is in the
best intarest of the nation to spread the allocations over many
recipients or to make them more meaningful to a favored few. On one
hand, the existence of many nations in a particular fishirg ground
could be viewed as a negative, whereas spreading allocations over
many makes the economics of the fishery less attractive and thereby
lesa likely for the allocaticn to be used.

5till other areas of trade issues are only indirectly related to the
fisheries themselves. Examples are the stated policies of restrict-
ing imports of seafood irtems from those nations which do not conform
to U.S. astandards on protection of marine mammals and endangered
species; or those which do not agree with cur tuna policy. This
latter policy has generated embargoes of tuna products from Canada
and Mexico, and threats of embargoes on other seafood products.
Likewise, threats have been raised against nhations which do not
conform to international whaling commission rules and against tuna
from those nations which do not protect porpoises in the manner
preacribed by the U.5. The question logically can be raised whether
the trade in general and/or in fishery products is a weapon that
ahould be used to achieve conformance in non-trade areas.

The subject is indeed complicated and I'll saummarize row with a
geries of questions for vou to ponder:

1, Are trade restrictions in the form of tariffs and/or quotas
justiriable in the case of fisheries which are fully
daveloped and which have no potential for further
expansion? Would such be useful or counterproductive?
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2. In light of naticnal policy, possible retaliation and trade
surplus In food products, are trade restrictions
justifiable on products that could be replaced with
domestically produced items?

3. Are trade restrictions justifiable for the purpcse of
achieving other goals, such as adherence to U.S, standards
on marine mammale protection and to maintain the philosophy
of internaticnal control over one migratory species? In
the latter case, are restrictions justifiable on products
other than those directly impacted?

4. What order of preference should be given to allocations of
surplus resources? Shall allocations in one fishery be
used to enhance exports in ancther or should the priority
be given to allocations that would directly benefit the
development of the fishery concerned?

5. Finally, where does the consumer fit in, especially since a
major increase in consumer acceptance of fish is essential
to industry growth?

These are hardly all inclusive. For example, we've not even touched
on the trade issuas related to over the side sales. Howaver, the
five gquestions may serve to gtimulate discussion and formulation of a
consistent trade policy of benefit to the natien genarally and to the
fish industry specifically.
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The Uses and Abuses of Econometric
Models in Seafood Industry: A Case
Study of the B.C. Roe Herring Industry

D. DeVoretz
Simon Fraser University
Burnaby, British Columbia, Canada

I. Intreduction:

The oracle of Delphi retains 1ts vigor gs a myth since it continues to
denote a power which has eluded us to today namely the ability to
predict the future with little affort and a great deal of confidence.
In the face of massive and unexpected shocks on hoth the demand and
supply side of the seafood industry, we would of course like to be

able to predict the consequences of these uncontrolled everte on
industry prices and revenue. In addition, contemplated government
policy changes in the form of taxes or royalties and the reorganization
of industry structure also lead to largely unpredictable econemic
tonsequences.,

In order to find remedies for these exogenous shocks to the system
analytical econometric models of the seafood industry have been
developed, If properly estimated they seem te provide a mechanism
to predict the economic effects of diyerse changes in the seafood
industry.

However, like the oracle at Delphi there exist limlatacicone on our
econometric modele' pradictive abilities. What is often forgotten is
that the mythical powers of Delphi were a function of the ambiguity

of the prediction. The more ambiguous, the more times your predictions
were geemingly proved correct. In short, the less precise you were,
the more often you were correct., With econometric models the converse
holds: the more precise the models, the less often are you able to
give accurate predictions or at least the confidence intervals of your
predictions grow as the modele' precision increases.
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To amplify this theme this essay reviews the recent work of this
author on the British Columbia roe-herring industry. The format of
the paper is as follows. First, a summary of rhe mode! and findings
for the British Columbia roe-herring industry are presented. Next,
the implications of these findinge for both predicting future prices
and industry revenue are outlined, Further, under a host of exogenous
changes simulation experiments are carried out and the effects on
industry prices are reported. Finally, some cautionary remarks and

a discriminsting technique is nffered to reduce the ambiguity of
modern Delphian predictions.

II. A Roe-Herring Model for British Columbia:

It is beyond the acope of this paper to present the formal system of
equations used to estimate the demand anf price relationships for
British Columbia®s roe-herring industry. In general however, we [elt
that due to the simultaneous nature of price determination in the roe-
herring markets for British Columbila a just-identified 2SLS technique
would prove mest fruitful. The best results are reported in Table 1,
for the reduced form price and quantity equations for each level of
each industry.

The Britigh Columbia Roe-Herring industry is eesentially dividad into
three market segments; the procurment level, the processing level and
the Japanese auction market. Moreovar, each sub-market contains
various degrees of competitiom which change over time. This ie an
important point to emphasize when we later use this model ae a pre-
dictive tool. For example, a non—competitive segment of this industry
may not alter its prices te clear a changing market while & competitive
portion of the industry will have fluctuating prices in response to
excegs demand.

At tha procurment level the traditional market (pre-1977) structure
featured a few larger processors who "booked" the herring of quasi-
independent fishermen. After, 1977 cash buying by independent
buyers initiated a period of competitive price bidding at rthe lamdings
level. In addition, Co-cperatives with a smaller percent of the catch
(cirea 20%) have merged the procurment and processing functions. Thus,
it appears that at least after 1977 a competitive model based upon the
primacy of the cash market would beet explain the price determination
mechanism at the procurment level. We turn te our results to support
this view.

1See DeVorerz 1982 for a complete expoeition.

2A booked transacticna is a credit given to fishermen at the time of
catch. Actuzl payment with or withour a bonus is later in the
calendar year,
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Our cursory review of Table 1 is predicated upon answering twe ques-
tions, What can we deduce about fndustry market structure and the
validity of price predictions and what will Future price Lrends be
under alternative policy options? In gsum, the results of Table 1
(Rows A-1, A-2) support our stylized view of this market. The price
at the procurment level is a derived oune; that is, in the previous
period's {last October=December) the Japanese auction price poaltively
influenced the contemporary period's procurment price. In addition,
increasing the fiehing distance from port raised the cash purchased
Price while length of time opened reduced an area's cash price. The
aignificance of all these conditioners is that there exlsts strong
evidence for a competitlve landings market.

But how much will be purchased by any one company at this price? As

would be expected in a competitive market the sole determinant in the
firet Instance is price (See row A<2), In this case it is the pre—

vioue period’s Japanese auction level price as well as the contempo-
rary period's auctfon price. These prices however worked in opposite
directions: as the contemporary cash price falls then, any firm will
increase ita quantity demanded while if the previous periods Japanese
auction price rises then the quantity demanded rises ceteris paribus.

We also attempted to estimate the empirical relationships for price
and quantity In the procurment "booked" market but failed. The
price data showed virtually no variation in auy one year between
booking firms or plants and hence regressfon analysis failed, Twe
possible conclugions can be drawn: either large companies do not
regpond to the competitive pressures of the cash based market or the
reported booked price is an understatement of the true price paid.

It is the latter interpretarion which seems more plausible. Finally,
we defer our discussion of the Co-operative based fighermen's price
to the processing level secticn which follows below.

The roe-herring pProceasing sector In British Columbia is an extremely
complicated market strycture givenm the limited number of members.
Firet, British Columbia law prohibits exporting unpreocessed roe-her-—
ring, giviag domestic processes some market pawer vis £ vis the down-
stream Japanese buyer. Next, contractual arrangem?ﬁ?g varied over the
recent history:z prier to 1977 a "dirty auction™ set prices between
British Columbiz processors and the Japanese buyers, This period was
followed by the rise of smaller B.C. preocessors who processed the cash
bought roe-herring and finally in 1980 a strike occurred which vir-
tually shutedown all firme but the co-operatives.

Given these pre-conditions it was recognized that aggregation over
time or across firms was bound to fail. Hence we disaggregated by
time and firm size and report only the best results In Table 1 {Rows
B-1 and B-2). First, it should be moted that the price and guantity
equations for the co-operative firms failed and are not reported.
However, the quantity equation for the proceseors la aggregate proved
mignificant and revealing (Row B-2)., The own-price variasble had a
strong negative impact on the gquantity of processed roe purchaged by
the Japanese. The independent variables which would induce a shift
in the demand curve; namely non~Canadian roe-prices and absolute
inventory levels in the Japanese auction market were significantly
and negatively related to che quant {ty demanded.
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The price determination mechanlsm at the processing level (s more
ambiguous (Row B—4). In a2 competitive market structure we would
expect that two variables would dominate price determination; the
quantity of roe-herring caught and cash prices at the procurment
level. Only the quantity landed variable proved significant and
correct in sign (megative)}., However, a more refined measure of
quantity i.e. the percentage change in the Japanese held inventories
proved gignificant but, in a perverse manmer. Unlike the posited
relationship: a rise in inven:ories should lead to a fall in
procurment pricee, growing Japanese Inventories led to price lncreases
for B,C, processcrs. How can this basic proposition in ecomomics
{1.e. a declining price with growing supplies, ceteris Egggggg) be
rationalized? In shart, no ready rationale exists if vne holde that
& competitive market must persist. In this case, members of the
Japanese auction markets, mainly the large trading companies, did not
necessarily read growing invemtorias as a sign of excess supply.
Since the Japanese market is seasonal there exists an ilncentive to
withhold supply or allow inventories te grow on the expectation that
the year-end price will rise.

In sum, the processing level did not perform with the full force of a
competitive market. Price determination was not related to derived
prices downstream or upetream in the market and the processor's price
reacted perversely to the expectations of competitive theory vie 2 vis
inventory changes. However, gome elements of the competitive argument
are maintained. In the quantity equatiom the standard criteria of a
competitive market are met; the demand for roe shifted to the right
in response to & rise in competitor's prices and a fall in inventory.
Moreover, a fall in the procesgsor's price increased the quantity
demanded by Japanese traders.

British Columbia's interaction with the world market is dominated by
one major fact., Japanese trading houses until recently purchased %0
percent of B.C, processed frozen roe-herring. Thus, this historical
fact tende to strongly suggest that no matter what the details of

the mundane day to day structure of the Japanese auction market appear
to be, the invisible hand at operation in thie marker for B.C. proces-
sore was not the ephemeral ome of Adam Smirh., However, the collapse
of Toshuku Ltd. in 1980 and the advent of smaller Japanese cagh buyers
{(Hokkaido Roe Reproceseors) who attempted to circumvent the tradition-
al monopsanistic buying power of the rrading companies suggest that
the post~l980 period was more competitive. Thus, our {nitial attempt
to model the pre-1980 Japanese auction market used a mark-up pricing
model, Our alternative model more appropriate for the 1980-81 period
is more traditional and introduces the competitive arguments of alter-
native products (Salmon-roe}, inventories and the previous period's
auction price to explain the variation in the observed Japanese price
for B.C. roe=herring {(See Row C-1).

These two alternative medels were tested and the results are perplex-
ing. First, for the entire pariod (1977-1981) there is some evidence
te suggest that the mark-up pricing model proved superior to the
competitive model. The mark-up model results were as follows:
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indicating that a one per cent rise in the landings price led to a
4,1 par cent mark-up In the suction level price.

An fnepection of row C-! Table 1l indicates that over the entlre period
under the competitive model only the dummy seasonal varisble and the
previous peried's price level proved significant. These two variables
do not make a cogent argument for a competitive model: the Jummy
variable is just & seascnal shift variable and the lagged auctfon
price variable is a measure of our ignorance.

The Japanese auction market becomes ever more perplexing when we dis-
aggregate by years. For the 1980-81 period, after & panic price
collapse, an inventory adjustment model appears (Row C-1) to dominate
price determinaticm., To wit, the Japanese auction price responds to
inventory adjustments (both positively and negatively) not previous
levels of roe-herring or salmon roe prices.

Thus, for the earlier period a non—competitive mark-up pricing model

best explains the variation in B.C,'s auction level prices in Japan.

For 1980-81, an excess demand model with competitive overtones is the
preferred explanatory model.

III. Degrees of Competition and Prediction

The first guestion which prompted this review of our earlier econo-
metric results was to what degree would our results shed 1ight om
B.C.'s Roe-herring market atructure? At this point we require some
criteria to judge the degree of competitiom in the various markets.
We propose that if the cwn price and aspociated substitute prices
tend to move in a direction to clear excess demand then that market
15 competitive. OGiven thig litmus test we conclude that only a por-
tion of the procurment market (cash sector) and the aggregate B.C.
processoring market act in a competitive manner. The substantial
"booked”" tramgactions that occur at the procurment level, the co-oper~
ative gegment of the procesging level and the pre-198l Japanese auc-
tion market either do not react as expected to price changes or show
evidence of price setting.

3If we cannot explain last period's price, then ueing it to explain
this period’e price is net very revealing.

SFor this latter period (1980-81) increased absolute levels of inven-

tories led to a decline in auctiom prices for B.C. rcevherring. How-
evar, the B.C. price rosme slightly in respomse to a change (I

in inventories. Ou Balance, the negative lmpact of the absofute
variable on B.C, roe~herring prices dominated.

Iy
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Gilven the relative number of participants in each market, their rees—
pective sizes and the many legal restraints this absence of perfect
competition is te be expected. OQur peint now is not to offer the
economists' typical menu of corrective measures to incresase efficiency
in rhese non-competitive sectors. What we ask at this point is:
Given these various degress of competition, are these markets stable?
In other words, is it valid to make predictions with cur model? WwWill
these predictions make any economic sense? To wit, if we place a

tax on B,C, roe-herring landings as recently proposed will this in
fact reduce the quantity demanded (and supplied) and eventually ralse
the price in the Japawmese auction market as standard theory would
suggest?

An inapection cof the cash portion of the landings market suggest that
this standard result would prevail. However, since all of the markets
are interconnected and the landing's price appesrs directly in the
processor's price equation as well as in the Japaneee aucrion market
{under a mark-up model) then the traditional results of a tax imposed
on the landings level are less easily deduced in this general equili-
brium framework. Ferhaps 2 tax will not raiee all prices but, reduce
quantity demanded in the Japaneae auction market to eventually lead
te an increase in quantity demanded and a further price rise in the
landings market. This latter scenario is bizarre, but conceivable,
Eiven our reported resulte. However, should we believe 1t? In fact
are we abusing the predicitve powers of our model by attempting ta
simujate the results of a policy change under fmperfect competition?
Qur tentative answer is positive, However, before we pre-judge our
particular model in this speculative and casual manner we will report
gome recent simulation expariments and some assacizred testws,

Figure 1 contalns scaled pairs of price variables under succesgive
sigulation experiments for the roe-herring marketing system estimatad
and reported in Table 1. FEach price mapping reflects a simulation
under one altered wariable and the ultimate price effect traced cqut
over the historical time in a general equilibrium framework. Our
thiee experiments include: (1) reatraining Japanese inventories

to 1500 metric tons (2) placing a $50 per ton tax en B.L. roe-herring
fishermen and (3) restricing the B.C, supply of roe herring to its
1972-74 average. Fach of these experiments has relevence to current
government policy objectivea. For example, the landings tax is a
proposed Instrument to reduce the roe-herring (and salmon) fleet

(and fishing effort) to raise {ultimately) fishermen's income.>

51n a gimilar fashion, the 1500 ton year<end inventory level in the
Japanese auction market could be seen as the objective of a hypow
thetical Japanese quota policy which clears the market at the end of
each holiday season. The reduced B.C. harvest would reflecl a com=
bined policy of conserving a fish stock of unknown biological
character as well as reducing entry to the roe herring fishery after
the initial licensing pelicy (i.e. reducing rent diggipattion).
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It would be clearly beneficial te know the outcomes of these various
policy measures in advance and hence a sirulation experiment to
predict the reaults geems appropriate. But what do the results tell
us? Do they streteh our credulity? . Tirning to Figure | answers this
query. The time pattern of the relevant price variable under simula-
tion is reported relatfve to its historical value over the years of
this study. The superscripts (S} refer to the three simulations
outlined. The parterns we search for are twofold. First, is the
simnlated price pattern significamtly far from the historical base
and secondly, do the simu:lated price patterns have frequent turning
peints and wide amplitudes?

Our firet simulation reguired that the Japanese held inventories decay
from their 1977 levels to 1500 matric tons in z linear faghion. The
pelicy action being produced here ie to moderate epeculative inventory
fluctuations by persumed guota adjustments of the Japanese Ministry

of Trade. The results are as theoretically expected; the Japanege
auctien price declines on averapge throughout the period with relative~
1y minor fluctuations and five furning points.

This simulation ie in sharp contrast to our second experiment of
Placing a 550 per ton landings tax. For this experiment we report
both the ultimate effect on the Japanese auction price and the more
eruefajeffect on the landings price in B.C. Tracing these twe simu-
lation lines out (5,-5,) indicates that if a reyalty tax had been
imposed in mid-1976"and all other conditions remained constant the
effects on both these pricea would have been wide<ranging. Both sets
of prices, but especfally the B.C, landings price fluctuate widely,
and in the negative range.

But, would we trust these predicriome based upon our model specifi-
cation and these price ser{es? I would mot. My source of distrust
is not due to the substantial declipe (up to 100%) in the landings

or auction price, Rather, it is the wide amplitude of these negative
price fluctuations which arpuses my suepicion.

Qur third siwulation (reducing the B.C. hetring harvest to ite 1972~
74 average) illustrates a third property. Althouwgh this eimulation
Seems suipect on the criterion that tha amplitude of the simulated
Japanese asuction prices is large, there is a mitigating circumstance,
To wit, there are only two turning points in the series, Indicating
that the model is stable under this simulatiom.

6The fact that both price series move in the negative range indicates
that a royalty tax cannot be paseed on to auction warket, but, can
be passed back to the fishermen.
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These few simulations and associated price gerles were obviously pre-
selected from many we conducted for heurietic ressoms.’ Each simxla-
tion and associated price serfes haz markedly different tuvning points,
amplitudes or average distances from the historical price pattern,

We pre-selected these resulcg to define simulation with abuse, Our
propoaition is simple:

1f the model produces under eimulation a variable
serles with a large varifance or covariance, then use
of this particular series and simulatior would
constitute abuge.

In all other cases even though the sources of srror may be subatantial,
you would not be abusing the model's predictive prowess by tentatively
accepting the regults.

But how do you know in precime fashion 1f you are straining the cred-
ulity of your reader or the model? Fortunately, there exists a coef-
ficlent owing to H. Thiel (1966} which provides such precision. Thiel
defines this measure as an inequality coefficient. This descriptive
statistic partiziong the deviation from the historical series into
three parts: blas, variance and cowvariance terme?8 Thus [ argue
that whenever either the variance or co-varisnce terms are the domin~-
ant gource of error under simulation the models predictive power is
beilng abused.

?Each simulation ylelds time patterns for all chree price and quantity
series, These are available for the interested reader.

8T'he inequality coefficient ls defined as follows:
2

= =2 8, ~ 8 2 (1-r) 5,.5
(F-R P~ Sa B*7a
RO WLV ROy WA vl AR W

1=

Bias Yariance Co=-Variance

vhere (F) and (A) are the projected and historical price serles
respactively and (SP) and (SA) are the atandard deviations around the

two geriea, The term (r), 1s the correlation coefficient between the
changes in the two price series. The three terms on the R.,H.S. of
the inequality proportion are in order; the bias proportion, the
variance proportion and the covariance proportion.
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Table 2 produces the Inequality measures for our previously simulated
price series. These descriptive statistics confirm the earlier
impressions deduced frow Figure 1. In sum, we should be extremely
Buspect of the laet three price series produced by either a $50 tax
or a B.C. herring catch guota. The first eimulation limiting inven-
tories is acceptable; both the bias and co-variance terms are low -
they account for less than fifty percent of the deviation Erom the
historical trend and the direction of the decline {(i.e. due to the
bias term) is theoretically correct.

The remaining question is: Why would a model produce a simulated
series whose main error term is due to variation from the historical
trends? The predominant reason is that a portion of the model which
genevated this eimulated time series 1is unstabla. In our model of
the B.C. herring industry the inatability is generated by the Japanese
auvction market which sends ever increasing fluctuations throughout
the system (e.g. landing's price series under tax simulation). The
source of this instab{lity within the Japanese auction market is ite
non-competitive nature for the time period covered, For example, out
earlier resulte (Table 1) illustrated that auction prices and inven-
tories {excess demand) moved in a perverse faghion. For the B.C.
roe-herring model we have traced the ultimate source of the problem
which could lead us te accept unwarranted sim:lations, namely the
non-competitive nature of the auction market.

In sum, it is clear that contemporary consumers of modern predictions
can be more gkeptical. TIf you live in an unstable ecounomic world,

as indicated by imperfect competition with theoretically pervaerse
price reactions, then the variance of your projections will be lacge
relative to other sources of error. Thus, the rautious listeners

of contemporary oracles should neither believe these forecasts nor
honor them with trihute.

gA classic example of this type of behavior is the corn~hog cycle,
in which changes in the supply of corn produce price changes in hogs
which widely fluctuate and may or may not gcettle down to an equilj-
brium value.
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Theoretical and Empirical Considerations
of Worldwide Ocean Resource Zone Extensions
and the Effects on Export Market Shares of Seafood

James R. Wilson
Oregon State University
Corvallis, Oregon, USA

Introduction

Ever since the Fisheries Conservation and Management Act (FCMA) of 1976
was passed in the Untied States, and even before that time, there was
considerable discussion among members of government and the private
sector regarding the usefulness this new law would have in helping the
U,S. trade position in seafood at home and abroad.

1t is probably true enpugh that for some fish commedities, and strictly
from an industry perspective, the FCMA in the short-term might have
helped sales by U.S. firms on domestic markets by removing avatlability
of raw product to foreign processors. However, there seems to be little
evidence to suggest that the U.S. necessarily bettered their export
position as a result of extended jurisdiction; nor are the world-wide
effects of extended jurisdiction entirely unambiguous in their effects
on export performance of other countries. These outcomes depend on
which fishery is prominent {or under discussion), the extent of foreign
fishing within 200 mile boundaries prior to extended jurisdiction, the
nature of consumer preferences in a country, how rich the fishing
grounds in question are, how well defended these grounds are, and how
mobile a country might be in the trade of fish versus the trade of
effort. Besides these issues, there still remains the question of what
might happen to world trade in fisheries if all countries claiming a
200 mile limit suddenly decide to rationalize their fisheries, either
domestically or internationally.

If one wishes to attribute changes in export markets to changes in
extended jurisdiction, then a number of these factors must be controlled
a priori either by explicitly incorporating them in a model, or impli-
c¢itly by choosing commodities and conditions far which there {s little
interference from other factors not controlled for in a simpler model,
For example, how sure can one be that a country will necessarily trade
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nther goods for Fish if their effort is displaced from a fishery? Might
they as easily "trade" this effort away for fish or even form a joint
venture in a way that no trade is explicitly carried on yet the net
effect being an “export" of the resource from the host country? Would
not one expect that as the requlation of an extended j¥risdiction be-
comes “"tighter" that a number of new institutions, and innovations on
old ones will result? If the last two guestions can be answered in the
affirmative, then standard treatments of trade data may yield ambiguous
results if one tries to address the itsue of the effects of extended
Jurisdiction on export market shares of fish commedities. This could,
Tn turn, lead to erroneous policy prescriptions and a subsequent mis-
reading of trade opportunities arising from extended Jurisdiction.

This paper will attempt to formalize some of the theoretical consider-
ations that pust be addressed when market shares models are used to
measure the effects of extended jurisdiction on export markets. An
empirical example of changes in Japan's export market shares of shrimp,
prawns, and lohsters to the U.S. and Canada is given to show how market
shares models can properly be used to measure the effects of extended
jurisdiction on Japan's trade in these commodities.

Theoretical Issues Regarding Trade of Gpen Access Resources

For this exposition, we deal with only two countries, X and Y. It
should be added here that generalization to n countries would be
exceedingly complex with no obvious graphical or mathematical solutions.
These two countries share in the exploitation of a common resource of
fish, and have established production possibilities curves for effort.
Here, effort is spoken of as though the units were homogeneous and
infinitely divisible. This is cbviousty not the case in real life, but
the abstraction, in general, is reasonable from the standpoint that
factors directed towards fisheries resource exploitation can be con-
sidered in a broad sense a measure of effort expended to catch fish.
However, as Scott (1955) and later Gould {1972} and Anderson {1977)
have pointed out, the common property nature of the resource, both
within each country and between countries cause the effort expended in
the fishery to be undervalued, relative to how that same composite
might be valued if it were combired with a resource endowment with
strong property rights, This leads to the well known solution depicted
in figure 1, where fish is not assumed to be constant in price, with

average cost and marginal cost shown and the open access (FOA, PGA),
competitive {Fc, Pc}, and monopoly (FPRPPR) solutions are shown.

AR = demand
FrT

Figure 1. Price and Tutput Under Three Assumptions.

428



We turn now to briefly explain Anderson's principal results in a par-
tial equilibrium framework within the context of the results above.
Anderson shows that for any economy producing goods and effort where
effort is used in the procurement of fish that the following condi-
tions hold:

dF _ dF _dE

dg dE " 46
or, the slope of the production possibilities curve for fish is the pro-
duct of the slope of the yield-effort relationship and the production
possibilities curve for effort and goods, respectively.

TR =P g+ PL(F(E)) (2)

dR=p 9 pF.(%ELI-JI) = 0 (3)
I

[l

P
dE q
Equations 2 - 4 show the derivation of the well-known marginal condi-
tion of a producer who pays the marginal product of his inputs ngéﬁl .

This 1s shown in figure 2 {frame A) and simply shows that a producer
under these assumptions will produce at the tangency of the production
possibilities curve and the prevailing price line. However, as sug-
gested by figure 2 (frame B) the open access solution is not as shown
in {4), but rather

P

dE _
&P ()

where F/E is the average product of application of effort. It then
follows that the right-hand quantity (the slope} of (5) will be greater
in absolute value than the same quantity in (4) at the same point (fig-
ure 2}, What this amounts to, then, is a price line in open access
that is steeper than the normal solution obtained, but anologous in
that as one decreases the price of g (increases the price of f}, that
the slope of the open access price line continues to decrease but will
always be greater than the price tine corresponding to property rights
at that point.

For any point on the production possibilities curve, then the price
line corresponding to a production equilibrium {which maximizes total
revenue subject to production possibilities) is less steep relative to
the g axis In the open access case than i1s the price tine in the non-
open access case. Furthermore, since the marginal physical product of
effort in the production of fish declines more rapidly than does the
average physical product it follows that the equilibrium price line
corresponding to (4) declines less rapidly than that corresponding to
{5) throughout the range of production possibilities,

If we pursue this topic in more depth, we find that previous authors
have bean somewhat arbitrary in their explanation of this phenomenon.
Consider effort as a homogenegus single input into the production of
goods or fish., Tt js perhaps best to think of this within the succeed-
ing frameworks as a production function in g and E, with the input E
actually being allocated to production of g instead of fish. This 1is
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2 long-run concept to be sure; and the notion of a “product" that is
actually an input might sound foreign but this is mathematically an
jmmaterial topic. Consider now the total revenue derived fram the pro-
ductfon of goods and fish and the equilibrium solutions of (4) and {5).
In dealing with goods-effort relatiomnship as an example of production
possibilities, it is clear that:

(ﬂgﬁw‘)_mppg P Flg APPE_ p OA ©
) T e R

From this relation, it is now possible (with some visual help from
figure 2) to establish the precise difference in the slopes at any
one point on the production possibilities curve. 1t is merely the

F
APP
difference between the slope of the ratio ———S and the second dertva-
MPP
E

tion of the production possibilities curve for fish and other qoods;
F/ F4

b - cl( E)_ a“t(g) =
gg 49

(d(F/En(

d(dg/ ¢ )

o~ D& <5 '(_' T )'{HE) oo ()
>

7 “

= >0 <0 =0 <9

(d(F/E)) (ald9/ g

d dg* d é

& T ’

Fquations B8 and 9 suggest that for combinations of effort and g in the
positive region of marginal productivity of £ in g, the size will be
absolutely positive, Indicating an increase in stope for the open

access price line. The second derivative of the production pessibil-
Tties for fish and other goods is negative and constant: the middle

term in equatfon 9 is always positive, As APPE falls with an increase

in effort to fishing {decrease in g), the slope of the productin pos-
sibilities curve steepens and, consequently the squara of this slope

becomes very large making the middle term smaller. As APPE increases,

the stope of the production possibilities curve for g and E decreases,
Thus, even at high levels of g production there is still a substan-
tial difference 1n the slopes of each pair of price lines, even though
both price 1ines are very steep.

This information is very useful in reference to the construction of
graphical expositions in this paper, and would certainly be useful in
a more rigorous mathematical treatment with specific functional forms.
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Trade solutions for independent fishing nations. Notice from the pre-
vious discusston that no mention has yet been made of consumer prefar-
ences, yet they are necessary to provide for the possibility of a
unique trade solution. The price ratic to preducers will also be the
budget set for the consumers of an economy, Yet, there is no reason
to believe that in a trading economy that production and consumption
points must be the same. In fact, they may be quite different. The
myltitude of price Tines at which preducers are willing to supply
determines the feasible set of production peints. These imply a set
of budgets which in equilibrium with preferences form a set of feasible
consumption decisions in the closed economy. This is depicted in fig-
ure 3 for one country. Assuming homothetic preferences, the function
¢* 1s the locus of all tangencies between the price line {budget set)
and the community indifference curves, In figure 3, at price ratio
P]Pi producers are n open access equilibrium at ' and consumers at

¢1. At PZPé both preducers and consumers desire and produce the same

bundle of commodities. The price line P4PA shows a retatively high

price of fish, compared to the others, and also suggests that consumers
would be indifferent between consuming ¢~ at Papé of ¢ at D]P{,
although producers would want to produce at By or bg- Mate particul-

arly that price lines determining the production points do not neces-
sarily emanate from a given point, but rather take their slopes from
the slope of the production possidilities curve for fish and ather

goods (PPC?) plus the difference in slope which changes for each produc-
tion point for all second order and higher functions (see equation 9).

When trade is opened up between these two countries with independent
fisheries, a process of tatonnement occurs between both countries that
establishes a world price which allows a trade of commodities. However,
notice that trade does not appear to be a necessary result and that it
s possible that no trade could occur, dapending on the relation be-
tween the prices at which producers are willing to produce and the
prices at which the consumers are willing to consume. As we have con-
structed it in figure 4, trade will occur, with country X producing at
B and consuming at A (trading BC of g for (TR of fish) and country ¥
producing at B and consuming at « with By of fish given up and ¥5 of g
obtained. Quantities of goods and fish exchanged between the countries
are equal. It is important to note, however, that such a happy solu-
tion does nat seem to be at all guaranteed and ultimately depends an
the relation between prices and preference structure (exemplified by
¢*) which is, in turn, related to the production possibilities curves
of the producers. By definition, the world price line in country Y
will be flatter than the domestic price but whether or not trade will
ensue depends on where, on the production possibilities curve, the pro-
ducers will want to be at that price. They may, in fact, want to pro-
duce at P, and if this i1s the case then no trade may be forthcoming,
or consumers may be indifferent to trade versus the no-trade point,
depending on the shape and curvature of the indifference curve tangent
to P, at R.

Y

Notwithstanding these cautions it seems that trade may occur in open

access goods, although it does not appear to be necessary, for any
price change. That trade does not appear to be necessary for all
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frameb

Figure 2. Open Access (oa) and Competitive {c) Price Ratfos.

g

Figure 3, Construction of Locus of Feastible Consumption Points (97).
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changes in price seems at first to be counter-intuitive, especially
since the competitive solution so obviously results in potential gains
from trade regardless of the direction of world price change., This
result deserves a more careful treatment than we can give to 1t hare.

Trade Induced by Changes in Production of Other Goods with
Interdependence

Suppase that for now we focus on the country X, and what happens to it
when, after giving up effort to increase production of other goods,
this sends signals to producers in country Y. Assume for this example,
that there i5 a negatively related one-to-one orrespondence between
effort expended in fishing in country Y or X; as country X gives up
one unit, country Y fills that void in the fishery by increasing effort
by the same amount, because of an increase in the productivity of
effort caused by the removal of effort from fishing into goods by X.
This is suggested by figure 5. Country X (top diagram) decreases its
effort to Exz. Country Y's productivity of effort increases through

the yield curve, from SYY(EY1) to SYY(EYZ). Country Y's effort
increases from EY, to EY, throush the equation of SYY{EYZ) with TCpy,

the open access solution. This, in turn, effects a downward shift in
the sustainable yield curve for X from SYX{EY]) to SYX(EYE}. Further,

this activity shifts down the production pessibilities curve from
F F
PPXg{EY1] to PPXg(EYz).

Since we are concerned with the nature of the trading changes as a
result of these and other shifts, it would be interesting to know how
such changes affect the prices of the commodities at which each pro-
ducer would be willing to trade. This will change the condition under
which consumers would be willing to buy also, and as such this tapic

is impartant. First, consider figure 2b and PPXS(EY]) in figure 4,

There corresponds aunique set of prices for each point on each curve,
However, what is the change that car be expected for the slope of this
price line through R, as opposed to that going through Q7 Are they
the same slope through both points or different?

It is known that the open access solution is:
AL P
— (10}
MPPE F
However, the change in this value is needed with respect to a change
in the effort level in country ¥ where other goods (g) are held con-
stant in country X.

FX

APP FX gx g
s E o AppcT MPPE" -/ 2 WP Appgx
MppdX PR A A
YE Jlar 2 E (1)
° z
& b g (uppX)
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Since —y— < 0 and MPPEX > 0 this first term is negative. Also,
3 E

since by assumption g is held constant the second term goes to O and

2
(MPP%XJ remains positive. Therefore, the sign on the change in this

slope with respect to effort expended in Y for any constant g is nega-
tive. This corresponds to an increase in the expected price of fish,
which leads to a decrease in the slope of the price line at any fixed
level of g. An increase in the price of fish in country X will tend to
increase the producer price of affort in X if the flsh price has risen
tigher than the decrease in average productivity of effort. That is:

apet*  p
appl P o oappt . B T2 12)
E, Fy E, F,> — FX ° P
1 F 2 2 £
APP 1
Es

Similarily for country X, if the APPX falls by a greater amount than
can be compensated for by the price rise of fish, then the price of
effort can fall. [t is also possible for the price to remain con-
stant, Similar reasoning can be used to show that if prices of fish
falls in country Y the price of effort can fall, remain constant, or
increase. In figure 5, country X's price of effort has risen; country
¥'s cost of effort has remained the same. An inset for country X shows
the condition that could hold for a decrease in the cost of effort.
This decrease would be accompanied by a drastic reduction in the sus-
tainable yield curve of country X after having given up E)(1 - EX2 units

of effort. This result is gquite similar in fact to what some large
fishing nations might be experiencing in spacific fisheries in the

post 200 mile regime; which might partially explain the relatively
recent attention given to joint ventures and foreign direct investment.

However, now that production possibilities curves are allowed to shift
a#long the fish axis in response to the allocation of effart in one or
the other countries, then the trading solution becomes fairly complex.
Consider, for instance, a case where country X has decided to enforce
a 200 mile economic resource zone, and that this will mean, for country
¥, an exclusion of all or part of their effort in that zonme. That is,
there will be an autonomous increase in the productivity of effort in
country X and conseguently an increase in the price of effort, if
effort is held at constant levels, even though it has heen shown
(equation 11) that the price of fish for country X will tend to fall
at fixed levels of g (and consequently, E}, This phenomenon opens up
the opportunity for country X and Y to trade, not only in fish but
also (possibly) in effort.

First, however, consider an imitial situation where trade of goods for
fish by country X is attempted in an open access situation. Keen the
assumption that countries competing for a fish resource increase their
effort in response to productivity gatns in the fishery caused by
another country removing effort from the fishery. Also assume, as is
actually the case that there is never a total ocean-wide expulsion of
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Figure 4. The Open Access Trade Solution.
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Flgure 5, Effects of Changing Effort Levels in the World Fishery,
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atl competing effort in a fishery through extendad jurisdiction. That
is, the fishery resource is shared, but an extension of jurisdiction
does not necessarily force the foreign fishing nation out of the whole
ocean fishery. Also, giving up some effort by one country does not
necessarily cause an increase in effort by the other country by the
same amount as was shown for simplicity in Figure 5. Given these and
previous assumptions, it appears that, through a very complex adjust-
ment process, that an entirely different trade solution from the ini-
tial standing position will ensue between fish and other goods, if a
world price of fish can emerge which places consumers in a better posi-
tion than the injtial position. It becomes readily apparent that such
a solution depends in large part on the path of adjustment along the
shifting production possibilities curves. The final position of the

PPXE of the country X depends on the responsiveness of country Y's

movement of effort into the fishery. Figure 6 shows some paths of
adjustment for X under three assumptions about the nature of the pro-
ductivity shifts in country Y. Under each of the three assumptions the
method of adjustment s as follows:

1) Both country X and Y perceive an opportunity to trade in fish;
2) A production and consumption point at world price Pw is established;

3) However, as producers give up effort to produce goods to trade
their production possibilities curve shifts down which resutts in:

(i) & general increase in the price of fish at which producers
are willing to produce in country X;

(ii) a general decrease in the price of fish at which producers
are willing to produce in country Y;

{iii} a rightward shift in the 4 line in country X, 2 leftward shift
for country Y (not necessarily at the same price ratio);

(iv) a new established world orice with production and consumption
points;

(v) the discovery that as effort is moved out of the fishery that
the production possibilities curves shift vet again;

{vi} a repeat of the above process until;

a) the outward shift in price of fish in country Y converges
*

to PY;

b) the downward shift in the production possibilities curve
*
converges to PPXg and attendent price of equilibrium of
x

consumption and production converges to PX‘
[f a world price can be established after this adjustment then trade
will ensue without any further decreases in the production possibili-
ties curve (increases in country ¥'s productivity of effort). Note
that a controlling mechanism is the declining rate of downward shifts
of the production possibilities curves for fish and other goods in
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country X. This occurs because even though an upward shift in produc-
tivity of effort may occur for country Y, the successive increases in

effort in Y become ever smaller, which shifts the PPXE down, which in

turn converges with each successively smaller increment of effort
released. So, instead of trading along a single production possibili-
ties curve, country X trades along a whole set of these curves. Figure
6 shows three possible paths of adjustment each with different results.

fach have started from the initial position at m]. Pire Png(1).

The first adjustment path {to ¢2, sz, PPXS(Z}) leads to a solution

which is absolutely better than the first position, since the no-trade
and the trade solution lies to the northeast of the community indjffer-

w3’ PPXgF (3)

yields an inferior no-trade solution but a trade at previously world
prices that makes country X better off. The third adjustment path

{to ¢4, Pua’ PPX; {4)) yields both an inferior no-trade solution and

trade solution. If producers have prior knowledge of this outcome,
there will be no attempt to trade goods for fish in the first place.

ence curve II' The second adjustment path {to ¢3. P

One final consideration for the theoretical part of this paper is what
happens when extended jurisdiction is imposed by both countries.
Suppose country Y has autonomously ordered all effort input by country
X out of its 200 mile zone (Figure 7). Country X has also done the

same thing to Y, but the net effects are a downward shift of PPXZ and
an upward shift of PPYF. This will cause, in country X, an increase in

the price of fish at which firms are willing to produce, according to
our previous results. The decrease in marginal productivity of effort
is shown here to be greater than the price increase of fish; thus the
price firms are willing to pay to effort in country X falls for each

point on PPXS {2). However the ¢ locus for fish and goods tends to be
moved down and right to ¢§. The equilibrium price of fish thus has two
forces warking on it; the general increase in prices at which firms are
willing to produce and the attempts by consumers to maximize community
preferences given these price Increases.

In country Y an gpposite process has taken place. An increase in the
marginal productivity of effort reflected in the move from PPY; {1) to
PPY; (2) takes place with a subsequent fall in the price of fish at

which firms would be willing to produce each quantity along the new
curve. This raises the price of effort in country Y. In the goods-
fish sector, these changes are accompanied by a movement of the ¢ Tocus

left and up to ¢§.

To look at alternative trade movements, 1t {s important to note that the
price of effort in Y under the new regime PSZ would not necessarily

coincide with the goods and fish bundles at which firms in X would be
willing te produce given the corresponding price of fish in Y. For
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£
Figure 6. Three Trade Solutions 1n an Interdependent World Fishery,

b P:z

F
PPY. (2)

Figure 7. Comparative Trade Positions for X; Trading Effort Vs, Goods.
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this reason Figure 7 shows Piz at a different effort and good location
than P;2 in the fish-goods sector. This distinction is of great impor-
tance in the analysis., However, there is a corresponding price of
effort for P;Z on the effort-goods production possibilities Piz where
the world price is established at P in the country X, the producing

point is at A, and AB goods are traded for BC fish. Similarly, in
country Y of fish are traded for By goods, as before (not shown),

However, the above trade solution need mot be the enly one. Consider
the process by which the world price was established, say, for country
X. Glven the pre-trade scenaric it would be reasonable to expect that
fish and other goods were traded until product prices equalized and
subsequently factor prices are equalized. But one could just as easily
con¢lude that op units of effort were given up for pd units of qoods ;
with KL subsequently traded for LR¥ based on a world price of effort

obtained at PE. The adjustment process would be roughly similar to

that shown in Figure 6, except that, in this case, some of the effort
produced at the world price would never reach the fishery in country X,
but would rather be "traded" to country ¥ for goods. However, country
Y n¢ longer experiences their sustafned yield curve shifting up, but
rather their total cost of effort shifting down. This movement in-
volving a use of effort occurs along the existing yfeld curve in
country Y. The increase in effort, however, still shifts production
possibilities curves in country X down, shifts the relevant $ locus
down and raises the producer price of fish in country %. However, the
world price of effort obtaining suggests a lower price at which firms
would be willing to produce fish. This translates again to a new lower
price for fish for which firms in X would be willing to produce. The
end result of this adjustment process may well be one where the trading
pafnt would be R*, greater than either the old equilibrium or the one
obtaining without trade in effort. This solution is tantamount to
saying that a major loser due to extended jurisdiction, country X #n
this case, my find it advantageous to trade off its effort produced at
2 higher price. In the process. however, less fish is Tost in 1ts own
fishery, and goods may sti11 be given up for fish. Thuys, an effective
trade in fish can be initiated by a trade in effort for goods. This
opens up the possibility of trade of product bundies. That is, if both
sectors are open to international trade, perhaps neither R* nor € will
obtain, but some {ntermediate point will, and again, 1f R* and C are
both superfor points to n, then so much the better. This solution in
Figure 7 has its analogue in country Y, though these are not shown

here to keep graphics simple.

Empirical Considerations

It 15 apparent from the discussion above that if cne wishes to see the
results of extended jurisdiction on trade of fish, then one must be
very cautious about the conditions under which that movement takes
place. The considerations previously discussed can either be ex-
plicitly medeled or implicitly controlled for by a careful choosing of
cases and analyzed by very simple models. The latter approach was
chosen in a study shown below on changes in Japanese export market
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shares t6 the U.S. and Canada in the commodity group of shyimp, prawn
and lobster (SPL). This case was specifically chosen for the following
reasons.

{1} Japan has undoubtedly been the hardest hit by the trend of world-
wide extended jurisdiction both from the standpoint of size of
gains and magnitude of the loss of access to fishing grounds.

{2} Shrimp, prawn and lobster products are generally comsidered
Tuxury commodities by Jazpan, Canada and the United States, with
a wide consumer appeal,

{3} The fisheries dealing with the commodities in question are,
relatively speaking, inshore; well within the 200 mile limit.
Also, practically all shrimp species are designated for domestic
fleets {n the U.5. The inshore nature of thesa fisheries is
generally & worldwide trait that is related to the biology of
the species.

(4} U.S. and Canadian trawling vessels and other methods of capture
are well-developed and may even be in oversupply. Therefore,
there is 1ittle incentive for 2 trade in the various forms of
effort between Japan, Canada and the U.S.

(5) The U.S. is a major importer of this commodity group as is Japan.
Canada is less so, but this is probably related to their popula-
tion level rather than differences in preference.

Therefore, it would be expected that Japan's share in the import
markets of Canada and the U.5. would fall between the years of 1959

to 1981 largely as a result of the worldwide trend in extended juris-
diction; even though markets for these commodities remained very strong
during this time pericd.

Little has been done do elucidate the role of extended jurisdiction on
the internaticnal trade of seafood, although Lin et al. (1981) raise
issues on the ramifications of extended management zones in the wortd
community. However, a number of studies have been done using market
shares analysis, in general. To study trade flows, one needs to
measure directiy or by proxy variables the import demand, and the
price elasticities of that import demand. Market shares approaches
have been used to estimate the effects of price competition, and their
use avoids the more difficult empirical problems that develop when
actually specifying import demand functions. Studies by Hickman (1973,
1977) looked at changing trade patterns in the Pacific Basin countries
between 1955 and 1975. Hickman's unaltered log-linear model is
specified in the following manner:

- X
Lna1jt = 3ij + a11JLn (Pit/P?t) + 321JT + a3”Lna”t_1 + Yigt (13)

where: 35t = the share of the exporting country i in the import
market of a country ] in year t, for 211 imports
defined as:
h

Xi5¢/ gt
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or, the ratio of the country i's exports to country
j in year t (xijt) and the total exports to country
3

aoij = the intercept temm

845 = the short term elasticity of the market share with
respect to price (expected sign is negative)

P:t/P?t = the ratioc of the export price for all goods of
country i, based on F.0.B. price quotas, to an import
price index in market j, defined as:

where %o " share of the exporting country to input
: market j in year 0

azij = estimated trend growth rate (expected sign is
positive or negative, depending on trade relations)

T = an index of time

a3ij = estimated rate of response in market shares in year
t to market shares in t-1 {expected sign is positive)

41 = market shares of the previous period

Vijt = error term

Hickman's model, which was used on 26 countries or country aggregates,
yielded results which have considerable theoretical and empirical
appeal. For example, signs on the elasticity measures regardless of
significance, were consistentTy negative, and the significance of the
parameter estimates at % percent and 10 percent levels were common.
Hickman included in his model the variable time, which, in our mode}
specifications is not included. Hickman includes a time index to
capture secular shifts in demand but, ignores determinants of supply.

[t is felt that theoretically, a supply determinant shauld be included
in the export model for Japan, especially in the case of the fisharies
for shrimp, prawn and tobster (SPL), so the variable time has been
removed, and the variable AREA (the percentage of 1981 world jurisdic-
tional claims in square nautical miles, by year) has been added to the
model. In addition, the metric tons of shrimp, prawn and lobster {SPL)
c?ught by Japan was included to account for short term supply fluctua-
tions.

In addition, the export-impori price ratios are not strictly comparable
between Hickman and the model specified in this study. Hickman weights

the import market price by the share of the exporting country in year 0.
This study computes the price ratio in the following manner:

P;‘tfpr;t = {(Evlt/m‘it) Eth)/((EVJt = vlJt}/(EQJt - D1_]t)) (14]
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where: v1 the total value of exports of Japan of SPL, year t

(1959-1980}

Q1 = the total quantity of exports of Japan of SPL, year t,
{1959-1980)

(E\"jt - vijt) the total value of imports of SPL by Canada {U.S.)
less the value of Japanese export to Canada (U.S.)

year t (1959-1980)

*

Eijt = the exchange rate between Japan and the U.S.
(1959-1980?

For this model specification of Japan's export market shares to the
U.S. and Canada, the shares are developed in value terms {FOB}, the
catch is in metric tons, the variable AREA is in terms of percent
(decimal fraction x 100), and the price ratio has been develgped using
cents U.5. currency in year t. A1l product forms of SPL were included
in this analysis.

Model tests. The specificatior of the export market shares model was
Tog-Tinear, with the following independent variables for each country
regressed against the log of Japan's export share to the U.S. (Canada),
LJSHRUS (CAN}:

LJSHRUS (CAN): Log of the lagged (one year} Japanese export market
share of shrimp, prawn, and lobster {SPL} in U.S.
(Canada).

LRATIOJUSA (CAN): Log of Japanese export price of shrimp, prawn, and
Tobster (SPL) divided by the import price of SPL
without Japan's share included in the §.5. (Canada)
{in cents, L.S.}.

AREA: The percentage of 1981 200 mile area claims of ocean
held by countries as territorial or fisheries zones
(times 100).

LCATCH: Log of the Japanese catch of SPL, in metric tons.

A Farrar-Glauber test for multicollinearity between these variables
within the Canadian and U.5. model was performed. Multicollinearity

was detected in the Canadian model with a X2 test at the 99% level.
It is clear that the multicollinearity was caused by correlation
betwaen the lagged endeogenous variable LSHRCAN (-1) and the variable
AREA. Similar tendencies between the same variables for the U.S.
model were observed, although multicollinearity was rejected.

Tests for autocorrelation in both models yielded ambiguous results,
since the Durbin-Watson test of models using lagged endogenous varia-
bles was inflated. Attempts to use the Durbin h-test yielded equally
ambiguous results. A large sample alternative test to the h-test
shows no autocorrelation, but the prescription is suspect because of
the small sample size {21 observations). Far this reason, both
uncorrected and corrected models are shown for each country (Table 1).
We will discuss the uncorrected models, but the reader should compare
the results. The Cochrane-Orcutt iterative technique was used to
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correct for autocorrelation. No heteroscedastic disturbances were
detected &t the 95% level, using testing metheds outlined by Park
(1966) and later refined by Glejser {1969).

In the specifications shawn below, AREA is treated in the same way as
the time variable was treated by Hickman; as the linear part of a log-
linear relatifonship. This is justified for two reasons: 1) the
variable AREA is roughly collinear with time. The quantity of ocean
that has come under extended jurisdiction has increased in a stepwise
fashion throughout the observations; 2) the variable ARFA can be
regarded as a supply shifter, not as a varfable that periodically
affects a quantity supplied. Thus, the AREA variable accounts for
secular shifts in supply over the Tong term, while the catch variable
(LCATCH, in this specification} corresponds to a short run conception
of supply, The market shares models presented here are therefare
hybrids of supply and demand models that might perhaps be better
specified as a system of simultaneous equations reflecting supply,
demand and fnventory conditions in Japan and other countries. However,
work by Lin et al. (1987), also on shrimp in Pacific Rim countries,
suggest that data problems encountered in making models such as these
operable were very large, and were not completeily overcome in their
work either. In fact, Lin et al. suggest the incorporation of an
inventory function and less aggregated data over Tonger periods of
time. This, unfortunately is a tall order for analysts living in the
u.s.

For the uncorrected Canadian model {Table 1) model, the F statistic is
considerably larger than the critical value of F (4.67) for (4, 16)
degrees of freedom. As regards the t-statistics, only the tagged share
value LISHRCAN (-1) shows up as significant at the 90 percent level in
a two tailed t-test. The constant and the area variable show up as
significant at the 80 percent level for the same test. If one could

a priori hypothesize, or if one has prior information, that a parameter
is a certain sign, then the one tafled test can be performed. However,
for the varlable LRATJCAN, for example, its sign is dependent on rela-
tive price movements and could vary from country to country. But in
view of the fact that the parameter for the variable AREA, for jnstance
has been a priori hypothesized to be negative for Japan, then it would
be possible to perform a one tailed t-test.

U.5. models are considerably more stable: 1n practically every test
performed they have shown an absence of autocorrelated disturbances.
The F test is again rejected at the 99 percent level. However, as far
as significance of the parameters are concerned, the only strong test
is for the AREA varfable; it is significant in the two tailed t-test at
above the 97 percent level at 16 degrees of freedom. However, the
lagged shares of Japan in the U.5. market (LJSHRUS (-1)) can at best be
claimed significant in a one tailed t-test at the 80 percent level.

It can, in fact, be tested in this manner, since we have a priori
postulated that sign and repeated model specifications for both coun-
tries have substantiated this claim. So, at least the sign is persis-
tent, regardless of different model specifications.

Summary Statements and Conclusion

Many of the results of the empirical analysis are what one would expect
to find, especially since a specific case was chosen in order to isolate
the trade effects of extended jurisdiction. The Tagged share response
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is important from the standpoint of modeling the constancy and stability
of export markets; in general, markets do not change overnight. That
the price ratio is insignificant s not inconsistent with other work in
this field: "In most cases, the price of shrimp was found to be statis-
tically insignificant in both import demand and world supply function...
Joint ventures and shipment contracts may be among the factors that
hinder, to some degree, the movements of supply in response to changes
in price. The fallure of including an inventory function due to data
insu{ficiency might be another major cause of this result." (Lin et al,
1981},

[t is important to note that there is a strong negative relationship
between the AREA variable and Japan's export market share of SPL to the
United States and Canada. It is not likely, however, that an applica-
tion of this simple model to another major loser due to extended juris-
dictien, would yield similar results. In fact, one could probably find
a fish commodity(ies), which has as 2 major source of raw material the
U.S. fishery zone, but where Japanese presence in one form or another,
world-wide, allows them to maintain their trade position. [f one were
to use the market shares model presented here to ook at that trade
pattern, results may be somewhat ambiguous.

If one is willing to accept the foregoing analysis, the unlogged market
shares model would look like:

LISHR = e (¢ + 8y AREA) ,82aB830%64

where By can be regarded as a component of the "intercept" for no

changes in the area under extended jurisdiction. However, as an area
changes, the schedule of Japanese market shares response will shift
downward, as the area under jurisdiction becomes larger. The function
is increasing in lagged Japanese shares in the U.5. and Canada, and

the parameter 8y corresponds to the elasticity of market share response

to lagged market shares. A similar interpretation can be given to B3
and Bys except that, for the U.S., the export share is inversely

related to the magnitude of the Japanese catch of 5PL. An explanation
of this might be that Japanese market penetration of the seafood market
began about the time that their catches were deciining, but reaches a
peak prior to major jurisdictional changes in the oceans.

In conclusion, this analysis did succeed in showing that a significant
and robust negative relationship exists between extended jurisdictjon
trends and the export market shares of Japan, in Canada and the U.S.
However, based upon the theoretical treatment presented in the first
half of this paper, it is not necessarily true that major gainers will
end up exporting fish to major losers. Attempts to investigate the
effects of extended jurisdiction exclusively using trade data could
yleld frustrating and ambiguous resultts, if factors such as effort
exchange cannot be modelled or contrelled for.
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Disequilibrium and
Seafood Trade Modelling

Nancy E. Bockstael
University of Maryland
College Park, Maryland, USA

Fishery Trade Models and Disequilibrium

There are a number of reasons why we might wish econometrically to model
seafood trade relationships, many of which tnvolve public policy Tssues.
Despite their limited numbers, the few existing seafood trade studies
testify to the variety of issues at stake. Some of these past studies
are straightfoward econometric models of the working of a particular
fishery market and include an import/export sector for the sake of com-
pleteness (see, for exampie, Altobello, Storey and Conrad, 1977,
Bockstael, 1978; Wang, Dirlam and Norton, ¥977). These studies attempt
to provide a basis of information for fishery managers, a means of an-
ticipating the effects of exogenous factors or of policy changes an the
returns to fishermen and processors and the welfare of consumers. A
trade secter is in¢luded in these models simply because foreign demand
or supply plays a2 large part in the market mechanism.

Other fishery studies have had more specific motives for including a
trade secter. As early as 1970, the National Marine Fisheries Service
was interested in the extent to which imports depressed domestic prices
for New England groundfish (Houtsma, 1970). More recently, a few
studies have set about trying to prove injury to domestic fishermen
from imports (see the analysis of groundfish prices by Corey and DirTam,
1981, and Corey, 1882; the study of Canadian lobster exports by
Hassetback, 1979; and the report on the Gulf Shrimp industry by Sage
Assoclates, 1981). Attention to these issues has been provoked by
Congressional concern over the health of the domestic industry, demon-
strated by the Saltonstall-Kennedy Act and Breaux's proposed legis-
lation.

Econometric models of trade have been employed to assess other issues
of potential inter-nation conflict. Edwards (1981} included a trade
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sector in his model of the Atlantic sea scallop industry in an attempt
to assess the effects of alternative resolutions of the Camadian-US
boundary dispute. Similar trans-boundary management issues on the
west c¢oast prompted Capalbo (1982) to investigate the effects of aTter-
native unilateral and bilateral management schemes for the North
Pacific Halibut fishery. Farlier, ¥idaeus (1977) evaluated the foreign
fees which could reasonably be zharged for foreign access tc US herring
stocks.

Rarely is the work of economists so directly applicable to important
policy decisions as the econometric modelling of fishery market models
has.been. In some cases, the estimation results have been used to
further legislation. {Considering the political significance of the
issues involved, accurate econometric modelling assumes a particular
importance here. It becomes critical that our model specifications
are careful and do not depend on blatantly unrealistic assumptions.

A1l models are, of course, simplifications of reality, but the con-
sequences of simplicity must be well understood. Among the many sim-
plifying assumptions made in most market models, and in all of the
above seafood trade models, is that market tramsactions take place at
equilibrium. This paper challenges the reasonableness of this assump-
tion in certain fishery trade situations and investigates the conse-
quences of mis-specifying the model as an equilibrium market when trans-
actions take place in disequilibrium,

Disequilibrium markets

In the past decade an interest in disequilibrium markets has migrated
from macro- to micro-economics and with it & challenge to the Walrasian
view of the world. Economists have been forced to admit that there are
many situations in which the market clearing assumption is unrealistic,
j.e. that desired guantities demanded and supplied may not be equal.

Parhaps the classic micro-economics example of disequiltibrium is the
cob-web cycle. Here, supply is determined by past prices and price
expectations, as in agriculture where harvest is related to plantings
in a previous time period. Current price is determined by demand for
the harvested output, but this harvest may not be the quantity farmers
would have wished to supply at new prices. Such markets are character-
ized by disequilibrium if inventory adjustment is precluded because the
commodity is perishable, A detailed model of such a market has been
formulated for watermelons (Goldfeld and Quandt, 1975). Irnelastic
short-run supply response and frequent supply disruptions motivated a
similar disequilibrium specification for the US fed beef sector {Ziemer
and White, 1982}.

Institutional constraints can also cause a market to be out of equili-
brium. Market interventions through price ceilings or floors, quotas,
etc. are polar examplies of disequilibrium, since they intentionally

prevent the adjustment mechanism. However, any barriers which {nhibit
the adjustment of price may result in disequilibrium and consequent

rationing or surpluses. The housing and credit markets exhibit these
characteristics and have attracted the attention of economists nter-

este? in disequilibrium {see Fair and Jaffee, 1974; Laffont and Garcia,
1977).
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from these examples, it is clear that certain criteria are necessary
for the Walrasian mechanism to work effactively. First, supply {includ-
ing supply from inventories, if such exist) and demand must be respan-
sive to current price, and price must be free to adjust quickly. If
price in a given market is sticky - either because of institutional
constraints, transactions costs, or search costs, then the 1ike)ihood
of observing the market in equilibrium is diminished. The same is

true if demand or, more often, supply cannot respond to cuerent price.

These characteristics present no particular problem in stable markets
where, once attained, equilibrium is infrequently disturbed except
marginally, However, in "unstable" markets, where significant shifts
in supply or demand are frequent, disequilibrium may be chronic. In
fact the market may never be observed in the neighborhood of equilib-
rim. Thus disequilibrium economics must play an impartant role when
the market mechanism adjusts slowly and when there are significant
random fluctuations in either demand or supply.

Since, by definition, inventories camnot exist for fresh seafood prod-
ucts and since supplfes tend to be greatly variable depending as they
do on biological stocks, weather, etc., these markets are Tikely candi-
dates for the disequilibrium roster. When the above conditions are
coupled with forward contracting, as is frequently the case in inter-
national markets, then persistent disequilibrium is especially likely.

As if this were not enough, institutional factors affecting seafood
trade offer further potential sources of disequilibrium. Trade bar-
riers are direct means of preventing adjustment to equilibrium and to
some extent have been employed in fisheries trade. Perhaps of greater
interest is the roTe domestic fisheries management may play in affact-
ing market clearing in trade relationships. Management policies such
as quotas may either increase or decrease the potential for disequili-
brium. Disequilibrium will be more 1ikely if the quotas artificially
restrict landings and thus potential export supply. {Interestingly,
if the quotas are fixed over time, they may instead serve to stabilize
supply in the long run and reduce supply fluctuations.) With all
these potential sources of disequilibrium in fishery trade markets, an
investigation of their importance and impact seem warranted.

Unfortunately, once we abandon the market clearing assumption, a crucial
aspect of our econometric market model is altered. The price-quantity
combinations observed in market data can no longer be assumed to satisfy
both the supply and demand equatfons. The resulting estimation problems
are addressed in the growing 1iterature on disequilibrium econometrics
(see, for example, Fair and Jaffee, 1972; Amemiya, 1374; Gourieroux,
Laffont, Monfort, 1980; Maddala and Nelson, 1974; and Quandt, 1978).
Unfortunately the empirical literature has not grown as quickly, and

in the area of fisheries - furtile ground for disequilibrium modelling -
it has yet to surface.

The purpose of the remainder of this paper is to investigate

a few of the implications of disequilibrium for econometric modelling
of seafood trade. An internationa) fishery market is identified

which exhibits characteristics consistent with our notion of persistent
disequilfbrium and mode! of this market is estimeted under disequili-
brium assumptions. The same market is then used in a Monte Carlo ex-
periment. Data generated in a disequilibrium market mode! are used to
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estimate demand and supply functions under the naive assumpiion that the
market is in equilibrium. The sampling experiments shed some light on
the kinds of estimation errors which are 1ikely if we incorrectly speci-
fy the model as one of equilibrium when the market in guestion is actu-
ally observed in disequiliorium,

Disequilibrium in Seafood Markets: A Sampling Experiment

The US import market for Canadian Tive lobsters was chosen as the
example for empirical study. This market was identified as a good can-
didate for disequilibrium for a number of reascns. Live lohsters can
not be effectively stored so inventory adjustment is not possible. Ad-
ditionally, because the market is one of international trade, prices
are likely to be agreed upon prior to delivery thus preventing the
rapid price adjustment necessary to equate desired supniy and demand.
Since landings of lobsters are subject to radical random and seasonal
fluctuations, the market is unlikely to converge tou equilibrium with
time. Consequently abservations are more likely to occur at diseguili-
brium.

Econometric estimation of a disequilibrium market

Before undertaking the sampling experiment, 3 model of the Tobster im-
part market incorporating the assumption of disequilibrium is specified
and estimated using abserved monthly data from January 1972 to December
1980, The model is a simpie one but representative of the type of
trade models 1ikely to be estimated given current data limitations. US
excess demand for live lobsters, i.e. the difference between domestic
demand and supply, is specified as a function of import price, US do-
mestic supply of live lobsters and US disposable fncome. Canadian ex-
cess supply is modelled as a furction of export price, Canadian land-
ings of lobsters, and the U$-Caradian exchange rete. The latter vari-
able is inctuded directly to allow for the possible differential re-
sponse to price and exchange rate movements. Recent theoretical and
empirical work suggest the value of this approach (see Chambers and
Just, 1979; Chambers, Just, Moffitt, and Schmitz, 1981)

The structural demand and supply equations are, respectively,

QDt = f(IPt, NELt, IN('t) (1}
QSt g(EPt. CNLt. EXEt} {2}
where QD = desired quantity demanded
QS = desired quantity supplied
IP = US import price of 1ive Jobsters from Canada
KEL = New England landings of lobsters
INC = US disposable income
EP = Canadian export price of live lobsters ko the US
CNL = Canadian landings of lobsters
EXR = US/Canadian exchange rate.

In equilibrium models, equations (1) and (2) are typically rcombined with
a market clearing identity

QT = Qb = QS {3)
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where QT represents the quantity transacted. This additicnal condition
is sufficient to define how price is determined as well,

If disequilibrium is allowed, a new condition for determiring transacted
{and thus, observed) quantities must be defined. Generally it s as-
sumed that

QT = min{QD, 1S}, {4)

but now typically QD £ Q% and price is not determined from the system,
The structural model can be altered in a number nf ways to describe the
price determination mechanicm. For the purposes of this model we as-
sume that the price observed in time t affects both the guantity of
Tive lobsters which US whaolesalers wish to purchase from Canada in time
t and the portion of predetermined domestic landings which Canadians
choose to export in time t. At this price, QD, and 0%, may not be
equal however. Prices may have been agreed uuan ear1i§r or may be
sticky due to tramsaction costs and cannot adjust tc equate desired
supply and demand. Excess demand will put upward pressure on prices

50 that next period's price can be expected to be higher: excess supply
will depress price. The price adjustment mechanism can be modelled as

Poey - P = #{0D, - 0S,). (5)

There arve a number of ways to estimate the system described in equations
{1y, (2}, {4}, and (B). Tor demonstration purposes, a fairly simple
method is employed here and is based on the following substitution of
?xpreﬁsions {4) and {5) into (1) and {2) suggested by Fair and Jaffee
1974):

1

QT, = F(IP,. NEL,. INC,} - 507, )
. 1

QTt = g(EPt, CNLt, EXRt} + iSZt

where DZt ={pt+1 - PL if Pt+1 - Pt > 0
0 otherwise

and sz, ={Ft41 - Py P, - P, <0

t g g T Tt

otherwise

Amemiya (1974) has shown that two stage least squares estimates of the
model in (6), where all the variables in parentheses are treated as
exogenous, 15 consistent although not asymptotically efficient.

Results of the estimation are reported in Table 1. Both equations
are estimated in linear form and the coefficients on DZ and 3% are
constrained to be equal in absolute value across equations. A1l co-
efficients are of the expected sign and significant at the 1% confi-
dence level,
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Table 1. Results of Disequilibrium Estimation of US-Canadian Trade
in Live Lobsters, January 1972 - November 1980.

Yariable Estimated Coefficients
Demand equation
Constant 4077.100
(912.340)
Import price, IP -Z2.441
{in US$/thousafids Tbs) (.561)
New England landings of lobsters, -.518
NEL, {in thousands of Ths live {(.112)
weight)
US personal disposable income, 3.377
INCt (in mi1l1on of dollars) (.954)
Supply equation
Constant -10240.000
(2749.200)
Export price, EP 1.107
{in CanadianS/%housands 1bs) {.350)
Canadian landings of lobsters, CNL .667
(in thousands of tbs Tive weight | (1079)
US/Canadian exchange rate in percents, EXR, 77.125
(US$/Canadian$ + 100%) {22.284)
Price adjustment
Coefficient of DI and 52, 41.53
{1/x) (14.40)
Przcg adjustment parameter .024
A

Dependent variabTe - US Tmport Gf Tive lobsters from Canada Tn
thousands of Ibs.
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Design of the sampiing experiment

The actual values of the exogenous variables in the above wodel were
used in the Monte Carle study. The values of the parameters estimated
above were chosen as the "true" values so as to reproduce approximately
the levels of the dependent variables observed in the actual data. The
endogenous variables were generated from the following system where the
actual value_of import price in January 1972 was used as an initial con-
dition for IP

QD = 4077.1 - 2.44] IPt - .518 NELt + 3.377 INCt * e

QSt = -1024.0 + 1.10¢ EPt + .667 ONL, + 77.128 EXR, + €,y

Ty

min(ﬁDt, ﬁst)

Prap = Py * -024 (0D, - GS,)

where tildas imply generated values and the <'s are disturbance terms
drawn randemly from a normally distributed population with mean of 0,
variance of 10.

The experiment included 160 replications of a sample of 107 observations.
Each sample was estimated for two specifications of the market model.
Specification 1 was identical to the model presented in equatiens {1},
(2}, (4}, and (5) and allowed for desired quantities demanded and sup-
plied to diverge as would occur in disequilibrium. Specification 2
incorporated the equilibrium assumption, {.e. the model as expressed in
equations (1), (2) and (3). Observed quantities were assumed to be de-
sirad quantities in this specification. Specification 1 was transformed
and estimated similarly to equation system (6). using two stage least
squares with restrictions across equations. Specification 2 was esti-
mated in two ways a) using ordinary least squares and b) using two stage
Teast squares, treating both price and quantity as endogenous.

Results of the experiment

Statistics reflecting the results of a preliminary sampling experiment
are reported in Tables 2 and 3. Mean absolute deviations and root
mean square errors are reported for each specification. These statistics
were calculated for each parameter and averaged aver parameters. Aver-
ages are reported for the model as a whole {six coefficients) as well as
by equation {three coefficients each). The root mean square error, a
measure of dispersion around the true value of the parameters, is con-
sistently larger for specification 2 (equilibrium} than for specification
1 (disequilibrium}. In all cases the misspecification is most serious
when 25LS is used.

The mean absolute deviation is a measure of dispersion araund the mean
of the estimate and thus, for gspecification 2, reflects accuracy around
& blased estimate. The results are not so definitive here. There is
little difference among the MAD's over specification and estimating
technique. However in five of six comparisons, specification 1 ex-
hibited the smaller MAD.
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Table 2. Comparison of Parameter Estimates with "True" Values
in Monte Carlo Experiment

Varfable True Yalue Mean Value of Coefficient
of Coefficient over 160 Sampleas
Specification 1  Specification 2

Demard Equation 25LS 0LS 2513

Import price, IP -2.441 -2.406 3.221 14.615
New England landings,

NEL -~ 518 - .513 -~ 073 . 180

Disposable income, INC  3.377 3.330 -2.857  .14.777

Supply Equation

Export price, EP 1.107 1.108 1.073 1.153
Canadian landings,

CNL .657 . 664 .285 . 282
Exchange rate, EXR 77.129 77.548 75.938 81,542
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Perhaps the most striking aspect of the resuits 15 that neither QLS nor
25LS for specification 2 reliably estimates coefficients with correct
signs in the demand equation. The most striking problem is the positive
sign on the price coefficient in both OLS and 25LS estimating of the
equilibrium model, The root mean square errors for specification 2
relative to specification 1 are far superior in the supply equation com-
pared to the demand equation. Thus while the disequilibrium model
always performs better than the equilibrium model, it is relatively

more superior for the demand equation than the supply eguation.

At first blush, this is curious. However the explanation is really
quite simple. If the market in question is in disequilibrium (accord-
ing to our formulation of disequilibrium), then observed price-quantity
combinations will lie either on the supply curve or on the demand curve
but noton both. Inspecting the data, we discover that on average some
70% of the ohservations generated are categorizad by the model specifi-
cation as conditions of excess demand and thus are points on the supply
curve but not on the demand curve. Only 30% are points on the demand
curve. It therefore 1s not surprising that specification 1 is not very
successful in estimating the demand curve since it tries to fit all
observations to a demand curve when many ¢f them are totally unrelated
to this function.

Implicatigns for Estimation of Seafood Trade Models

From Tables 2 and 3, it i3 clear that misspecification can cause serious
errors if the true state of the market is disequilibrium and we esti-
mate the model as though the data were generated by a market in equili-
brium. These results are consistent with Guandt (1978) who compared
two types of misspecifications a) estimation under the assumption of
disequilibrium when equilibrium was the truth and b} estimation under
the assumption of equilibrium when disequilibrium was the truth. His
resylts indicate that the consequences of misspecification are far

more serious when the data is generated by a market in disequilibrium
and we attempt to model it assuming market clearing than when we esti-
mate a disequilibrium model using "eguilibrium-generated" data.

A1l of this suggests that we had better take seriously the possibility
of disequilibrium in the markets we estimate. Unfortunately few
reliable tests of the equilibrium vs. disequilibrium hypothesis exist
and most are complicated to employ {Quandt, 1978). Consequently we
must, at least to some extent, trust qur intuitive assessment af the
market in question and its potential for being out of equilibrium.

The results of the sampling experiment reported here Jemonstrate gne
of the most serious consequences of estimating an equilibrium model
when disequilibrium fs the true state of the market. [n this case we
could not get reasonable 2stimates of the parameters in the demand
function because most of the observations occured under conditions of
excess demand. Clearly the converse holds as well. If most of our
observations are made when excess supply exists, trying to estimate
the supply curve from the entire set of data will be disastrous.

The implications are important. If the state of the market is disequi-
tibrium and we estimate our model assuming market clearing, we may be
tempted to attribute our poor results to a classic identification
problem. This may lead us to search for more exogenous varijables to
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help identify the equations in the system, but of course if disequili-
brium is causing the probiem exogenous variables will not help. Alter-
natively we may argue that our results prove demand or supply is not
very responsive to price. However this conclusion will be unfounded.
Finally, we may just give up, claiming that there is obviously too
much unmeasurable variation in the system to fit both functions. Yet
we may in fact have enough information if only we realize none of the
observationsare points on both supply and demand curves.

0f course accepting the disequilibrium hypothesis has its own problems.
Techniques which yield estimates with better properties than the simple
one employed here can be complex. Additionally, misspecification errors
are still possible since once market clearing assumptions are abandoned,
substitute formulations for how price and quantity transacted are deter-
mined must be arbitrarily devised. Yet the results here suggest that
assuming away disequilibrium when it reaily exists will yield results
which are not even qualitatively correct for at least one side of the
market and possibly both.
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&bstract

Applied econometricians typically estimate supply and demand velation-
ships implicity assuming that the market in question is always in
approximate equilibrium, However in reality prices may not always
adjust to clear the market. This is particularly true when supply or
demand exhibits radical disturbances and prices are forward contracted
or subject to other institutional impediments to adjustment. When
inventories are not available to buffer the erratic fluctuations in
;upply or demand, the market will infrequently be observed in equili-
rium,

Such conditions would seem to be typical of trade in fresh seafood
products. Supply is particuiarly erratic, dependent as it is on the
vagaries of biological stocks, weather, and management policies. Ad-
ditionally, inventories are non-existent because of the nature of the
product, and there may be high costs to frequent price changes,

This paper reports the results of some interesting experiments on
equilibrium and disequiiibrium modelling of seafood trade. The ex-
periments attempt to determine what sorts of misleading inforamtion
we obtain if we model such markets assuming equilibrium when in fact
the observed data is generated by a market in disequilibrium. The
U.5.-Canadian trade in live Tobsters {s used as an empirical example.
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Welfare Considerations in the
Development of a Joint Venture Policy

Tzy-Ning Chen and Darrell L. Hueth
Qregon State University
Corvallis, Oregon, USA

A number of authors have recognized the increasing importance of
economic considerations in foreign allocations of U.5. fisheries stocks.
Crutchfield (1982), for example, in an excellent paper has provided
estimates of Japanese willingness-to-pay for Alaska polliock allocations
and has found that current U.S. fees are far less than estimated
willingness-to-pay. Similarly, Stokes (198la) has discussed z number
of factors affecting foreign demand for U.S. fisheries stocks and

the effects of alternative market structures on potential economic
benefits to the U.S. from foreign allocations. Stokes has alsc
recognized that imposing tonnage fees to extract rents from foreign
allocations 1s generally infarior in terms of its impact on potential
U.S. revenues to the use of lump sum bids. Neither of these papers,
however, has considered the impact of joint venture (JV) activity

on the willingness-to-pay for foreign allocations or the welfare effects
of aTternative govermnment policies regarding foreign allocations and
participants in joint ventures.

In an earlier paper Stokes {1981b) discussed the possible conflicts
between U.S. fishermen and U.S. processors in policies with regard

to joint ventures, but he did not extend the analysis to consider

the effects of pelicies concerning joint ventures on the willingness-
to-pay for foreign allocations by foreign firms involved in unilateral
operations in U.S5. waters, as well as joint ventures. This paper
attempts to provide an integrated welfare analysis of policies regarding
foreign allecations in a joint venture environment. No empirical
analysis is presented but some discussion of data needs is included.
An emphasis is on the determination of the optimal economic policies.
That is, while previous works have been concerned with the estimating
of the willingness-to-pay of foreign nations for given U.S5. fisheries
allocations, this paper is concerned with determining an allocation
which maximizes the potential economic benefits to the U.S5. The point
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of view taken here is that foreign allocations hased on subrracting
U.S. "capacity” from some exogenously determired optimal yield will
only by chance maximize the economic benefits tu the 1J.5. 1f alloca-
tions below or above this optimal level are made. for jperhaps non-
fisharies considerations such as mavigation rights, decisizn makers
should be provided with an estimate of the pric. they are vaying

for these considerations.

Though the discussion is entirely in terms of demands for ..5. fisheries
stocks by foreign nations, the analysis is generally applicable to

any nation which has yfelds in excess of its domestic capacity and

is involved in joint venture activities.

A number of restrictive assumptions should be Tisted at the onset.
First, unlike Crutchfield, whe assumes that a foreign natian's
willingness-to-pay can be considered as the sum of factor rents,
processors’' profits, and “inal consumers' surplus, the analysis below
is in terms of willingness-to-pay by the foreigr fishing industry

which is viewed as vertically integrated in the harvesting and process-
ing sectors. Thus, total willingness-to-pay for foreign allocation

is identical with the quasi-rents of the vertically integrated industry.
Payment of the nominal fees now charged for U.5. allocations by the
firms receiving these allocaticns lends some credence <o this view.
Second, foreign firms who receive allocations and buy landings from
U.S. harvesting vessels are assumed to sell in competi=ive markets

in their home countries. The possibilities of vecreases in processed
fish prices induced by purchases of joint venture landings are not
anticipated by the foreign fishing industry and hence are not considered
in calculating the willinuness-to-pay for foreign allocations, The
framework of analysis below, however, can be easily used to investigate
the impact of policies on foreign willingness-to-pay where it is
possible to extract consumer gains. Third, domestic demana for fish
harvested by U.S. harvesting vessels is assumed to be unrelated to
demand for the products sald by foreign ventures. This is perhaps

a tenable assumption where the rdomestic demand is for the tresh fish
market and foreign demand is for processed fish, but it is admittedly
less defensible when the domestic demand includes a domestic processing
sector,

Finatly, it is assumed in all the fallowing analyses that some optimal
yield (0Y) is given, and that the domestic capacity is lesse than

QY. Optimal yield is only optimal in a maximum sense. If it is

not economically efficient to land the 0Y, the residual left unharvested
impoeses no cost on the U.S. That is, & free disposal activity is
introduced.

With these caveats in mind, the analysis begins in section one by first
analyzing the welfare effects of quotas and fees on the fareign

landings, where there are no JV opportunities. 3Section twoe extends the
analysis to explicitly include a UI.S. fishering sector with JV activities
and a U.S. demand for landed fish. Foreign firms are considered to be
competitive buyers and sellers. Sectien three discusses the empirical
possibilities for the application of the models prasented and

anticipates some problems which can arise. The final section summarizes
the paper and offers some zoncluding remarks on fisheries management
policy.
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The Demand for Foreign Allocations and the Optimal Quota

As previously stated, we assume a foreign fishing industry consisting
of vertically integrated harvesting and processing firms selling in
competitive foreign markets. The industry demand curve for yield or
landings is given in figure 1 by D{p) where p is the price of processed
fish. This demand curve is generated by incrementally varying the
prices of yield {r) allowing complete adjustments in the vertically
related processed fish market. It could be viewed as allowing for
adjustments in horizontally related processed fish markets as well, but
this complication is not introduced. It is thus a general equilibrium
demand curve and the changes in the areas below this curve represent
changes in quasi-rents to foreign Firms as processors, plus changes
in approximate willingness-to-pay by consumers ir the sense of Willig
{1976) assuming for simplification that processors sell directly to
consumers. The vertically integrated industry is assumed to have a
production function which exhibits diminishing returns to effort far
landings and faces a fixed price of effort. This results n an
increasing marginal cost function CY in figure 1.

F

Suppose that foreign allocations are initially set at YD where the
marginal cost of yjeld CY equals industry demand. This implies a
processed fish price Py aﬁd an implicit price of landed fish o For

welfare analysis it is useful to construct the ordinary demand curve
D(po} which indicates the quantities of landings demanded by the
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industry under the assumption of a fixed price for processed fish. The
allocation Y0 is efficient in the sense of maximizing the _oint benefits

of all participants in the market, in this case foreigr consumers and
producers. Following Stokes (198la, page §72) we assume this allocation
is suballocated among foreign firms to eliminate the ircentive to
overcapitalize. At YD quasi-rents to the foreign processing sector are

given by ebro, and quasi-rents earned by the foreign fishing industry as
a harvester are nbrn. Thus, total quasi-rents to the foreign fishing

industry are given by nbe. Approximate consumer willingness-to-pay is
measured by the area behind the general eguilibrium demandl?urve but
above the ordinary demand curve and is hence given by ebs.-

Now consider the effects of imposing a quota of Yl less than YO’ The

price of processed fish rises to Py as supply of fresh fisk is

restricted to Y]. This generates a new ordinary demand curve D(plj. As

leng as the marginal revenue product curve MRP is less than the marginal

costs of landings CY , total quasi-rents in the fishing industry increase.
F

Consumer surplus in the processed fish market, however, decreases as the
area between the ordinary demand and general equilibrium demand curve
diminishes. Thus, willingness-to-pay for foreign allocations interpreted
as the maximum amount the fishing industry is willing to pay to obtain
these allocations increases as the allocation is reduced from YU to Yl‘

This is in contrast with the results of Crutchficld (1982) where
willingness-to-pay continually decreases as allocations decrease since
willingness-to-pay is measured as the area behind the general equili-
brium demand curve. Willingness-to-pay in figure 1 continues to
increase as allocations are reduced up to Y* where the marginal ravenue
product equals the marginal cost of landings.= ©he maximum economic
benefits from the U.5. fisheries resources can then be obtained by
requesting a lump sum bid on the allocation Y* and the foreign fishing
industry when faced with the possibility of a zero allocation or ¥ will
be willing to bid nkhj. This policy, an allocation of Y* with a bidding
mechanism, createsa monopcly of an otherwise competitive foreign fishing
industry and extracts the monopoly rents through bidding policy. It is
obvious from figure 1 that the foreign fishing industry is willing to
pay less for any allocation which is more or less than Y*.

Landing fees rather than Tump sum bids may be used to rafse revenue and
allocate fisheries stocks. For example, in figure 1 a tax zr fee on
landings of ré-rz would result in foreign landings of Y*, the same level

Y For a more detailed discussion of the relationship between general
equilibrium and ordinary demand curves, the reader s referred to
Just, Hueth, Schmitz (198%).

2/ Under the assumptions stated above, not all producers gain as foreign
allocations are reduced from Y. to Y*. Inefficient high cost
producers may be forced out of “the industry as allocations are
reduced. 5ti1l total quasi-rents of the industry will increase when
the industry is given an allocation of Y* without being charged fees
and the firms remaining could compensate all of those firms Torced
out of that industry and sti*1 be better off than they were at YO.
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of landings as those under the optimal gquota. Note however
that U.S. revenues under this policy would be nkhro, an amount less than

the total willingness-to-pay of the foreign fishing industry for Y*,

The bidding instrument is clearly preferable to fees if one is concerned
about maximizing the economic benefits to the U.S. from foreign
fisheries allocations.

The above model is highly aggregative and simplified for the analytical
purpose of focusing on the issue of an optimal allocation. Operation-
ally, of course the determination of revenue maximizing quotas is
complicated by the existence of potential bidders from firms and
industries of many foreign countries and alternative sources of fish
for the foreign fishing industry.

Quotas, Fees and Willingness-tc-Pay in a Joint Yenture Environment

Flgure 2 extends the analysis of the preceding sections to include a
U.5. fishing sector with a marginal cost curve CUS and a U.5. demand

DUS for landing fish. U.$. demand may be interpreted as either a demand

for the fresh fish market or for fish for processing. The demand curve
D(p) again represents the general equilibrium demand of the foreign
industry for fish landings. Given the foreign internal marginal costs
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Figure 2. Jolnt Ventures with Domestic Demand Under Comoetition
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of landings, CY s the excess demand curve, ED is deriveq by subiracting
F

the amount internally supplied from that demanded by the industry at
each price level, i.e., D(p)-CY . In a 1ike manner, the U.5. &xcess
F

supply curve, ES, is derived by subtracting U.5. demand from the U.S.
supply. Under the assumptions of an initial allocation of YE,

unrestricted joint venture activity, and freely available foreign
allocations, equiTibrium is determined by the intersection of excess
demand and excess supply. This results in the joint venture landings
of Yjv, total U.5. tandings of Yés of which Yé is sold in the domestic
market, and foreign landings by the foraign firms Vg. Tctal landings
supplied to the foreign market ars given by Yl Y%+Y3V The price r
is both the implicit price of landings by the foreign fishing industny
and the price paid to the U.$. harvasting firms. Clearly, ir f1gure

the introduction of a jpint venture activity results in an economic
welfare gain to the domestic harvesting sector and welfare losses to the
domestic consuming sector since without the joint venture, domestic

price of landed fish would be ré and domestic landings YSS‘ Also, it

is clear in figure Z that the joint venture option yields net economic
gains to the processors and fishermen (of e'a'c') combined even though
U.5. processors lose U.5. fishermen would compensate processors and
sti17 be better off with JV operations.

Joint ventures benefit foreign consumers by ebcd as processed fish
price falls from Pg to Py Foreign fishing firms may or may not gain.

Quasi-rents prior to participation in joint ventures are given by wcd
but with joint ventures quasi-rents are represented by wabe. Thus, the
change in guasi-rents or profits is given by wabe-wcd = abf-efcd which,
as is usually the case when one gets downward shifts in supply curves,
is indeterminate in sign. Note that under the assumptions of this model
the foreign fishing industry does not find it profitable to take their

entire allocation of YE. The ingreasing supplies of fish available

from joint ventures reduce the demand for foreign allocations.

Mow consider the impact of imposing a quota or foreign alioca%ion on the
foreign fishing industry of Y which is necessarily less the YF in order

to affect behavior of the foreign fishing industry. This results in a
new excess demand curve for joint venture activity given by EB'.

Equilibrium joint venture output increases ta ng

the U.5. also increase to YUS’ but less Yg, is sold in the domest1c

Total Tandings by
sector. Total landings avaitable to the foreign industry YT uon51st1ng

of the foreign allocation Y plus the joint venture landings Yw also
fall.
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The domestic or U.5. welfare effegts in figure 7 of a foreign allocation
of Y in comparison with an allocation of YE are to benefit the domestic
fishermen by rla'f'ra, and reduce domestic consumers gains by a
rlc'g'ra. The net gain over the two sectors is, however, positive hy
the ¢'a'f'g', thus, the domestic fishing sector prefers reducing foreign
allocations and again can compensate the domestic consumers for their
Tosses and still be better off.

If one considers Y% an initial allocation and ¥ a subseguent allocation
one can investigate the effect of reducing foreign allocations on the
wWillingness-to-pay for allocations by the foreign fishing industry by
comparing quasi-rents of Y with those of Y%. Quasi-rents at Y are
wksnn, and are wabe at Yé. Hence the welfare effect on the foreign
fishing industry is wksnm-wabe = eonm-kabos, which again 15 indeter-
minate in sign. Thus, in the Jjoint venture environment reductions in
allocation may not increase the net potential economic benefits from
U.5. fisheries. There is a net gain in the domestic sector {processors
and fishermen}, but willingness-to-pay for access to fisheries stocks
may decline. Finally, if one adopts the view of Crutchfield and
incTudes the willingness-to-pay of foreign consumers, however,
willingness-to-pay is decreased with reduced allocations, and foreign
consumers lose ebnm and net foreign losses are kabns. Reducing

foreign allocations in a joint venture environment may involve tradeoffs
among U.S. participants. That is, potential benefits from bids for
foreign allocation may decrease as foreign allocations decrease but U.S.
fishermen may gain.

Again, as in the previous section fees on fareign lanaings of U.S. fish
could be used to reduce foreign landings. This would effectively shift
the excess demand curve rightward and would benefit U.5. fishermen and
result in Josses again to the domestic consuming sector. The maximum
rents in the foreign fishing sector, however, cannot be extracted through
fees. It s also easy to see in figure 2 that if fees are charged on
joint venture landings, the effect would be to shift the excess demand
curve ED leftward, which then bemefits the domestic consumers but

result in losses to the U.3. harvesting sector.

A perhaps more interesting analysis is to compare the willingness-to-pay
for the allocation Y in 2 joint venture enviranment with one where
joint venture opportunities are not available. That is, to consider an
effect of joint venture possibilities on willingness-to-pay for a given
foreign allocation. MWithout joint ventures the foreign f?shing
industry willingness-to-pay for Y is given by wkhj. The calcu]qtion of
willingness-tao-pay for ¥ given joint venture cpportunities requires
comparisons of quasi-rents of ¥ with those of a zero allocation where
both allocations {zero and Y} allow joint venture possibilities. Quasi-
rents of a zero allocation are ravu while quasi-rents of ¥ are

wksnm = rqnm+wksr4. Thus, willingness-to-pay for ¥ is given by
Jvu- The willingness-to-pay for an allocation given joint
ventire possibilities clearly depends upon the supply conditions in the

wksr4+r4nm-r
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U.S. harvesting sectors. Highly elastic supply conditions would result in
LPRU which would imply that r4nm=r3vu and hence 3 foreign willingness-

to-pay of approximately wksr, which are the rents the foreign industry
4

earns on its own harvesting operations. Comparing willingness-to-pay
without JV possibilities one finds JY willingness-to-pay for ¥ may be
significantly Tess, the difference being wkhj-wksr4 = rqshj.

5ti11, one observes that as Jong as the foreign fishing industry has a
harvesting capability there exists a WTP for an allocation. The maximum
economic benefits to the U.3. can be determined by increasing allocations
to the point where the marginal gatn in WTP is equal to the marginal
Tosses in benefits to the domestic sector from increased foraign
allocations.

Some Empirical Considerations

This section discusses some of the empirical considerations which arise
in applying the model developed “n the previous sections. First, the
data which are required to estimate the ordinary and general equilibrium
demand curves presented in figure 2 are not easily available. But the
warks by Vidaeus (1977) and Crutchfield (1982) are evidence that
estimates can be obtained for some nations for some species. In
estimating the general equilibrium demand curve for a particular species
care must be taken not to include the price of processed fish or other
fishery and nonfishery food products whose prices and quantities are
simultaneously determined with the price and quantity of the species in
question. The only variables to be included in the general equilibrium
demand equation are own price and other variables which are truly
exogenous to the market in question and are further along the market
chain in the direction of the corsumer. Examples of such variables
would include consumer income anc government policy instruments.
Crutchfield's use of predetermined guantities of related fish species
is novel and this assumption may be appropriate for many fisheries,
particularly in the present environment of extended jurisdiction and
foreign allocations. For some nations, however, effort and hence
supply of one species may shift in response to changes in prices in
related markets which would invalidate the use of quantity variables.
Alsa, if government policy is viewed as endogenousiy determined and
affected by market forces, as has recently been suggested by Rausser
{1982), foreign allocations or guotas may not serve their desired
purpose.

The data for the estimation of domestic demand curves are more readily
available. Care must be taken, however, if cne is working in the multi-
species enyironment to insure that the demand curves estimated are
consistent with the utility theory to avoid the now "well known"
integrability problem in calculating welfare effects over markets. As
discussed by Bockstael (1976) this problem may not arise since
multicollinearity problems may necessitate aggregation over species.

As joint venture activity continues to expand, it may be possible to
estimate the excess demand curves in figure 2. But, one must be careful
in the interpretation of the area under the excess demand curve. The
area under this curve cannot be interpreted as the total quasi-rents to
the foreign fishing sector as can often be done in an input market.
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This is because joint venture landings are not necessary inputs in the
production of processed fish. At prices above the intersection of their
marginal harvesting costs with general equilibrium demand the foraign
fishing sector simply abandons the joint venture activity and catches
its own fish. These welfare effects are not transmitted to the joint
venture market.

More formidable problems are encountered on the supply side of the
market than on the demand side. To begin with a thus far unstated
assumption that the cost functions in foreign and U.S. fisheries are
independent is expected to encounter stromg criticism from fishery
economists. If data were available to estimate these cost functions,
one perhaps could test this assumption. To our knowledge, the
econometric studies on those foreign fishing costs or supply functions
have not been done. Initially, one may have to apply synthesized

cost studies such as those used by Meuriot and Gates (1982) in

welfare analysis.

Data to estimate production functions which can be used te derive the
cost curves and supply curves of the U.S. sector are more readily
available and many studies have been done. The time horizon for the
analysis previously conducted is generally longer than the seasonal

or yearly period envisioned here. Given the current popularity of

dual techniques, one is inclined toward the use of ex vessel prices and
landings to estimate an industry indirect profit function and derive the
supply function of the industry via the Hotelling lemma. In the
application of this methodology to the fishery however, one

encounters a problem in that the use of an indirect profit function
assumes profit maximization and hence cost minimization which without
the suballocation of quotas amang firms, as is common in the foreign
industries, is not tenable. Thus, one may be torced to adopt a primal
approach to gbtain the supply curves for the U.5. sector. That is,

the dual methods cannot be used to make inferences about industries
which are not operating rationally which is freguently the case with
fisheries,

Concluding Remarks

This paper has shown that in a non-joint venture envircnment reducing
foreign allocations can increase the willingness-to-pay of foreign
fishing industries and that an "optimal" quota which maximizes the
willingness-to-pay for foreign allocations exists. The emergence of
joint venture opportunities was shown theoretically to benefit U.S.
fishermen but result in economic losses to domestic processors; however,
total net gains over processors and fishermen were shown to be positive.
The willingness-to-pay for allocations by a foreign country, and
possibly by the foreign fishing industry as well, was shown to decrease
with the emevgence of joint ventures. Thus, foreign allocations given
the existence of joint ventures can involve economic trade-offs among
sectors of the U.S. fishing industries and U.5. government.

The question of whether or not the U.S. should dursue a policy of
extracting maximum economic rents from its fishery resources 13 of
course a normative guestion and thus ons on which economists have little
to offer. One cannot help but to observe however, that international
trade in many natural resouvce industries is characterized by state
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trading on the part of foreign countries and private trading by the U.S.
In wheat, for example, Canada, Australia, New Zealand, and The Union of
South Africa trade through their own state marketing boards while the
U.S. trades through private trading companies. As for o0il, Mexico and
Saudi Arabia deal directly with U.5. private firms in negotiations.

In copper, Kennecot and Anaconda companies compete with those of Chile.
Undoubtedly, many U.S. firms are of sufficient size to compete
effectively in world markets but this is not necessarily the case in
fisheries. Extended jurisdiction has created an economic environment
for fisheries which puts the U.S. government in a position as a possible
seller of natural rescurces. In this environment one must question the
wisdom of the FCMA which requires “full utilization" of our fisheries
resources in the biological sense. Perhaps the objective should not be
to maximize the economic gains “rom U.S. fisheries but certain studies
such as the one suggested here should be conducted to indicate what the
potential gains from these resources are and what the economic impact
of alternative policies is 1ike'y to be on the domestic and foreign
sectors invelved.

Finally, a number of issyes are beyond the scope of this paper but
deserve attention. The existence of momopsony power on the part of
buyers of the access rights to fishery resources has obvious welfare
implications for U.S. parties ind suggests a need to consider alternative
policy instruments. Perhaps !.S. fishermen should form bargaining
agsoctatfons to negotiate cortracts with foreign processing vessels,

or marketing orders should be established. Initially, however, the
possible existence of moncpsony power on the part of the foreign buyers
must be an empirical one which deserves testing by future research.
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Testable Hypotheses About Supply
Responses by Multinationals

David P, Rutenberg
Queen’s University
Kingston, Ontario, Canada

Introduction

In general sales of fish have been supply driven. What was landed got
sold, even if the price dropped. No forward market deveioped, so the
price cited is a spot price, According to economic theory, this prige
drop is supposed to induce fishing skippers to redirect their efforts to
more profitable species; redic improvements have certainly mace for
faster feedback. Nevertheless, the old market structures and decision
rules remain. We seem to be in transition from being supply driven to
being market driven.

As the fishing industry becomes market driven, we can expect to see
supply adaptations. The purpose of this paper is to antiticpate
possible supply adaptations, and consider what evidence might be
relevant to demonstrate the extent of transition.

My prior research, published as Multinational Management, analyses the
netwark adaptation mechanisms of multinational manufacturing corpora-
tions. Ground fish appear fo represent something far  from multi-
national corporate management, yet the underlying logic is similar.

Just as a collection of markets function like an organization, so - in
reverse - insights from a multinational organization can yield insight
into the supptly adaptations of the different trawler fleets. My fishing
experience is limited to the North Atlantic, sa [ am more familiar with
ilTustrations from Atlantic Canada, Icetand and Norway, but believe

that the logic has wider applicability. The following sections are
divided into a statement of theory, an illustration from the North
Atlantic, and finally some thoughts as to a possible vigorous investiga-
tion.
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1. Sell to Several Markets

Theory

First, marketing risk can be reduced by selling simultaneously in
several national markets. Though some nations will preserve their
market for domestic fishermen, most nations cannot afford that indui-
gence. In the face of supply fluctuations, it will be helpful to
distinguish three categories of naticnal markets {(by market share) and
orchestrate supply to the markets in an adaptive manner.

Category (1}. Medium market share and high aspirations: supply these
markets with whatever fish the marketing manager request. Their task
of gaining market share by establishing a brand is s¢ elusive that they
need to be spared the frustration of supply interruptions.

Category EZ[. High market share and weak competitors: interestingly,
these markets may be able to tolerate short-term supply interruptions
when competitors are hurting too. This conclusion offends marketing
managers who have nurtured their market through Category 3.

Category (3). Low market share and no aspirations: supply these
markets as erratically as is mecessary, because good quality fish have
priority for Categories 1 and 2. Use different brand names, for the
reputation of the product will be low due to erratic cuality and supply.

ITlustration

Canadian ground fish is exported to the U.S.A. Nerwegian ground fish

is s0ld mostly in Europe, with some exports to the U.S. although its
market share is low (perhaps Category 3). Iceland has traditionally
exported to the U.S,, but now is steadily building market share in
Britain (Category 1). In certain U.5. markets Iceland has a substantial
market share., For instance, the Long John Silver chain cbtains about
85% of its purchases from Iceland. Iceland’s volume to Long John Silver
alone constitutes almost 60% of Icelandic cod fillet exports to the

U.S5. (Category 2). Iiceland alsc exports salt fish to many nations and
dried stock fish to Nigeria {Category 3).

Possible Statistical Tests

Run a regression between total catch in a nation and its exports to

each market. Sequence the nations by their R2 correlation coefficients.
This ranking should accord with the Categories 1, 2, and 3.

2. Muitiple Sources

Theory

The second adaptive response is to develop multiple sources of supply.
For each species the variance of total supply can be low if the co-
variances of fish availability in the various catching grounds are
sufficiently low {some may even be zero). The time period for analysis
of variances and covariances is probably two months, the time period in
which the corporation can redeploy its trawlers and factory ships.
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IMustration

Five Japanese fishing companies operate internationally. Ranked by
size, these are Taiyo, Nippon Suisan, Nichire, Kyokuyo and Hoko. These
companies maintain trawlers in the North Pacific, off New Zealand, off
South Africa, off South America (Chile, Argentina) and in the North
Atlantic.

The companies use 200-foot factory trawlers which stay in their assigned
fishing ground year round. A Crew pccupies the trawler for 10 months,
is flown to Japan for a two-month home leave, and then is flown to
another trawler. On board, fish are dressed within 5 haurs of being
caught, and the fillets are plate frozen (a quick 3-hcur process). The
trawlers have on-board fish meal plants to utilize the heads and guts.

Tne trawlers are provisioned locally. Each trawler can hald 1,000 tons
of frozen fish. Every two months the fish is transferred at sea to a
carrier ship, which steams to market. Usualiy the carrier ships go to
Japan. As profitable opportunities arise, the companies service other
markets, For example, they sell some North Atiantic squid in Spain and
Portugal, and some South American cod in Australia.

Possible Statistical Test

Calculate the covariance betiween imports from one ocean and total
imports, and thereby sequence the natigns. Rank the supply sources by
their cost (delivered in the home market). Compare the twa rankings
using a Spearman rank order correlation.

3. Blended Brands

Theory

The third adaptive response is to develop some products that can
accommodate multiple inputs, and some brands that are general enough to
accommodate such blended products.

ITlustration

Fish balls can have a mongrel heritage, one that changes from month to
month.

Test

Study the specification sheet of each product, and count products whose
specifications do not mention any species, but rather deal with
physical size and objective taste characteristtcs.

4. Inventory Frozen Fish

Theory

The fourth adaptive response is to inventory frozen fish. Because of
the mismatch between seasonal catch and consumption patterns, someone
has to inventory frozen fish, Large food retailers are becaming even
more conscious of their cost structures, and are eliminating shelf

availability from suppliers who fail to replenish their product "just
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in time",

IMestration

The Bank of America loans up te 50 percent of the cost for frozen fish
up to six months old. Several Boston banks will loan a greater percent-

age of the fish cost, but require more of an investigation into the
company .,

Test

If there is any consistent seasonal pattern to the price of frozen fish,
the ascending slope of that pattern should not exceed the cost of
carrying inventory.

5. Inventory Live Fish

Theory

The idea is to refrain fram catching easily catchable fish. The ocean
is precisely divided into sectors: those closed to fishing so as to
replinish stocks are often the sectors closest to fleet home ports.

The theoretical solution would be for the regulatory body to permit
fishing in the closed sectors, whenever the fisherman desired, so long
as a government observer he on board and that a levy he charged per ten
of fish taken.

Illustration

Lobster is a traditional meal in the Boston area on July 4. Live
lobster commands a premium price, so causht lobsters are inventoried

for the holiday. Fish farms provide anather illustration,

Tast

[f there are gcean sectors which can be accessed for a price per ton,
study the correlation between weekly price and tons taken. [t is
hypothestzed that accesses will be made even when seemingly uneconomical.

6. Move the Processing Plants

Theory

The fifth response is to move trawlers and fish-processing plants
between nations as the markets dictate particuiar species of catch,
However, in many nations foreign vessels are penalized. The crucial
ingredient is to have some flexibility in some relationships so that
fish delivery can adapt to forecast market requirements. Similarly,

if some factory trawlers or some barge mounted processing plants are
used, their mobility reduces the extremes faced by the fixed facilities,

IMlustration

Factory ships have cheaper Sewage systems than do shore based plants
(fixed or barged). The second attraction of factory ships is that the
workers can be paid cheaply.
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Test

Data on the location of factory ships is partially available from
Llgyds. There are few enough such ships that a mail survey of owners
would verify their locations.

General Discussion

Since the advent of the 200 mile 1imit in 1977 most nations have
developed procudures and controls to curb over fishing. By 1987, those
fish stocks wiil have matured; commercial harvests will increase about
2% per year till 1987. There is a world market in blocks whose price
elasticity has been investigated in the doctoral dissertation of
Backstael, by Paez, by Gillen and Oum {1981) and others. If the supply
increase goes into blocks, the price will drop {(though it is difficult
to estimate lTong run elasticities from short run observations). If
block prices tend to rise, fish farming of catfish will assure that
they don't rise much. Seeing these facts, 1t makes sense to develop
fish products that yield higher returns than does block.

Quality specifications for block have been rather sloppy. Quality
specifications for brand name products are exceptionally tight, so that
only the best of fish meet these specifications, Unfortunately this
means that the availability of specification product is a varying
portion of a varying catch.

A brand name demands not only consistent guality, but aisc availability
whenever customers demand fish. The more prominent the brand name, the
greater the opportunity cost of stockouts. Relevant opportunity costs
include customer dissatisfaction, and also the greater cost of having
undermined a training program of having the channel of distribution be
responsive,

Price within the fishing industry has usually meant today's spot price.
Yet brand names take years to build up, and cannot be maneuvered in
response to daily prices. There does not exist a three year forward
market in fish, because fish is perishable and no scientific quality
standards have been developed. Yet investment decisions are being made
now in anticipation of what the returns might be, come the post 1987
harvests.

The marketing approach is that supply shall respond to the market.
Such responsiveness costs money. The purpose of this paper has been
to outline several mechanisems of responsive adaptability. They work
best if archestrated together.
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Abstract

The long run price decline in fish blocks increases the potential
gain from selling differentiated fish products, under brand names.
But brand naming demands consistently available product, which
requires supply adaptation, The global network of supply can
adapt in six ways:

5el1l to Several Markets
Multiple Sources

Blended Brands

Inventory Frozen Fish
Inventory Live Fish

. Move the Processing Plants

.o

Oh LN Lo Mo —
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tach is briefly explained and illustrated. Data requirements to
test the extent to which the system is adapting in this way are
sketched.
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The Role of Exchange Rates in the
Capital Allocation

of the Multinational Corporation

Biing-Hwan Lin
Qregon State University
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Introduction

It is widely recognized that two of the most spectacular developments
in the world economy during the last two decades have been in the areas
of foreign direct investment (FDI) and multinational corporations
(MNCs). As entrepreneurs went abread, the academic curiosity in these
developments was initiated with the pioneering work by Stephen Hymer
(1960). Since then, the Titerature on these subjects has increased
substantially and taken different directions, placing the MNC at the
crosgroads of many disciplines and of many debates as well {Lalvet,
1981).

Despite the vast development in this controversial and multidisciplin-
ary literature, little attention has been placed on the role of ex-

change rates as a determinant of capital allocation of the MNC.l/ As a
resuTt, the role of exchange rates is still in a mist and, sometimes,
misunderstood. The "crosspenetration” phenomenon best examplifies this
issue. During the 1960s American firms began investing in Europe while
during the 1970s Eurcpean countries and Japan increased their invest-
ment in the U.5. Realizing the striking correlation between the "cross-
penetration” and the currency realignment which occurred during the
early 1970s. Bergsten, Horst, and Moran {1878) speculate that the
change in relative currency values was the main cause of the crosspene-
tration.

Baldwin and Richardson {1981) elaborate further on the iscue and argue
that there is only an indirect linkage between exchange rates and FOI
through the channel of changes in relative prices of tradabl. goads .
They claim that
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"...1t is tempting to jump to the conclusion that the over-
valued dollar made foreign corporations relatively cheap for
Americans in the 19605, and the depreciated dollar made U.S.
corporations relatively cheap for the rest of the world in
the 1970s. Yet such simple reasoning is false. It fails to
recognize that when Japanese investments in the U.5. yields
dollar returns, then Japan is not only paying fewer yen for
dollar assets but is earning fewer yen on their dollar
profits. Neither their rate of return nor the relative
attractiveness of real investment at home and abread need

be affected by exchange rates." {p. 265)

Baldwin and Richardson's argument may sound correct intuitively, but
there is no a priori theaoretical objection to the direct role played by
exchange rates in the capital allocation of the MNC. On the contrary,
the main purpose of the paper is to demonstrate that there is a direct
linkage between exchange rates and FDI. To achiave this objective, a
general equilibrium mode! characterized by the presence of a MNC is
discussed in the second section of this paper. The first order condi-
tions for profit maximization a-e derived in the third section to facil-
itate comparative static analyses. The comparetive static results are
then confirmed by graphical demonstrations. The last section summa-
rizes the analytical results of the paper and draws implications of
this theoretical study on the research pertaining to the internaticnal
seafoed trade.

Assumptions and the Model

Batra and Ramachadran [1980) postulate a general equilibrium model con-
sisting of two sectors in each of two countries in which a muYtination-
al corporation is involved. The purpose of their paper is to examine
the effects of changes in various parameters, such as tax rates, tar-
iffs, and terms of trade, on investment decisions. Their model is mod-
ified to include an exchange rate variable and also with the ohjective
function reinterpretated. The assumptions made in the Batra and
Ramachadran's model are retained. They are briefly described as
follows:

Assumption 1: There are two countries, a home country and a host
country of the multinational corparation; and two sectors, one {X)
wherein the parent firm competes with its foreign affiliate and the
other (Y} in which a good produced by local firms is marketed.

Assumption 2: Labor is the only nonspecific factor and capital is
specific to both sectors, but the capital of the MNC is mobile between
the parent firm and foreign affiliate. The production function of the
MNC also contains another specific factor representing natents, tech-
nical and managerial know-how, stc.

Assumption 3: A1l other assumptions of the Heckscher-Uhlin model are
retained. Thus perfect competition, linearly homogenecus and concave
production functions, full employment, and price-inelastic factor
suppties are alsp assumed.

Assumption 4: Both the countries are small and take as given the

relative prices that are determined in the rest of the world. Within
a country the price of X relative to that of ¥ is invariant with
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respect to changes in exchange rates.g/

Based upon the above assumptions, the aggregate production functions
are

+ * LN
(1) X=X, K, S) X =K (LK, S
+* ® * *
(2) Y=Y, K) V=YL, K

where L stands for labor, K for capital, S for a specific factor, and
the asterisk denotes the variables in the host country. Tha production
functiond, which are assumed to be linearly homogeneous and concave,
possess the following properties: In X

{(3a) Xj > 05 X5 <05 M55 >0 {1, 3=k, 1.5 ]¢#1i)

i
Xy e - Xg > O
and in Y
(3b) Y5> 00 Y5 <0 Y >0 (i =L, K
Y Yk Yok = €

where Xi and Y1 are marginal productivities and xij and 1'1.J are changes

of marginal productivities of factor i with respect to a change in
factor j.

Under the small country assumption, the relative prices of X in terms
of ¥, P and P*, will differ only by a tariff rate after making exchange
rate adjustment. Since this paper focuses on the effects of variations
in exchange rates on foreign divect investment, tariff and nontariff
trade barriers are assumed away to simplify analysis. There are three
factors of production employed by the multinational corporation.
Because labor is assumed to be nonspecific and mobile between the two
sectors, only one wage rate prevails within each country. It sheuld be
noted that the capital owned by the multinational corporation is not
universally defined in the literature. In this paper the multinational
corporation's capital is treated in both monetary and physical terms.

The objective of the multinational carporation is assumed to be maximi-

zation of its after-tax global profits.gf Generally, a corporate
jncome tax is levied by both countries. However, to avoid double taxa-
tion on foreign income, the tax paid to the host country is usually
treated as tax credit at home (Coburn, El1is, and Milano, 1981}.
Compared to the rest of the world, the U.S. corporate income tax is the
highest, at 48 percent. “herefore, the U.S. based multinational cor-
4/

poration will pay the same tax for both foreign and home income.~
Following the above discussion, we can formutate a (capital) con-
strained profit maximization problem for the multinational corporation.
The Lagrangian function 0“ the problem can be expressed as:
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For monetary capital,

(4a) L= (1-t) [P -, - F) o+ el - W)

*
+ AfK - Kx - e KxJ

For physical capital,
(4b) Ly = (1=t [(Px - - F) v e(p X" - WL

where t is the corporate income tax, e is the exchange rate (home
country's currency/host country's currency), K is the corporation's
fixed capital and F is the research expenses for nbtaining the factor
5.

The Role of Exchange Rates in the Capital Allocation ot the
Multinational Corporatian

In the first part of this section, comparative static analyses are
performed to investigate the role of exchange rates in the capital
allocation of the multinational corporation. 1 emphasize the case of
monetary capital, since the analysis of physical capftal yields similar
results. The results obtained via comparative static amalyses are then
confirmed by graphical demonstrations in the second part of this sec-
tion. Finally, the American mxperience is cited tn supaort the analyt-
ical results.

Comparative Static Analyses

(i) Monetary capital: We can derive the following first order condi-
tions from {4a) for the multinational corperation.

{5a) PXL = Hx
**_ *
P XL = Hx
{6a} PXK(I -t) =1
* %
g£P XK(l -t} = &
— *
{7a) K = K, + ek

Similarly, the first arder conditions for the capital constrained
profit maximization in the local sectors are:

(8) ¥, = Ny and Y

L

. T el
E

(3} YK E ly and Y
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Mobitity assumption of the nonsoecific labor in 2ach country leads to
the same wage rate, i.e.,

* a *
(10} W= W= wy and W =W, = Ny

Equations {5a), (6a), {8). and (1D) can be rearranged so as to lead to
the equations {1la) - (13a),
{11a) PXL(LX’ Kx, 8) = YL(L

. K
¥ Y)

* kK * * * & W
{12a) p XL(LX, Ko )= YL(Ly, Ky)
L
S

*x *
{13a) PXK(Lx’ Keo S} =P X (Lx' K

¥
K X’

These three equations can then be differentiated to derive the
equations (14a) - (l6a)},

(13a} PXLL de + PXLK de - YLL dLy =0
* X * * * +* * *
{15a} P dl + P X dK - YL dLy ]
* % * L E
(16a) PXLK de + PXKK dKX - p xLK dlx - P XKK de =0

Under the assumption of full employment, two more equations can be
specified. They are:

L

(17} Lx + Ly

* * -k
(18) Lx + Ly =L

These two equations and the equation (7a) when differentiated can be
used to rearrange eguations (1da) - (16a) and lead to the system of

equations (lsa}gf.

(P, + Y oL, + PRy dK =0
0 e (KCde +dk)  + (P, +¥ ) dl =0
(19a) g MLkt x we F o) 9
* P L L w* -, _
PX[j B, + Py dK & Xy (Kde + dk ) - PXpdl =0
(19a) can then be arranged into the matrix form (203
” - rdl ~ ¢ h
X
* dk
P % * * x| } opox o *
(20a) 0 - Fie X YO g | T E
o * dl-: Prow w
4 PXLk P *e *? - P R T % kK
# s P4 N
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or [A] [B] = [C]

The determinant of the matrix [A] is given by

~ L LN R * %
(212) AL = (PX + ¥ ) P g TP (X - X X = YL X

* & * b .
PR Y PIPOGY - X X - Y K]
It becomes clear to see that A| is positive, since X.., X... Yiis
* 2 *2 P AR A i
Yy (=L, K), (XLK - X Xgg!» and {XLK - X Xk} are all negative.
To analyze the effects of changes in exchange rates on K.» We can use
Cramer's rule to get
dK
(225) X _ 1 *® l * - *2 * * x* *
de - TAT PXLe * VL) P K TP {oXg + Xy X + X ¥
We can see that de/de 15 negative regardless of what relationship
between Jabor and capita? inputs is postulated (i.e., XEK can be efther

positive, negative, or zero). However, this assumption is needed,

shown later, to examine the effects of changes in exchange rates on
labor employment. The result tells us that the domestic investment
will be cut back when exchange rates move against the home country.
This is not a surprising result for two reasons.

First, the purchasing power of the total fixed capital shrinks as the

home country's currency depreciates. To establish the new equilibrium
condition, the rate of return {(in terms of home country's currency) on
both foreign and domestic investment has to be raised.

Secondly, the same amount of capital in terms of the home country's

currency will yfeld a higher rate of return abroad after a depreciatfon
in the domestic currency than before depreciation. This is because the
schedule of the value of marginal productivity of capital (ka} is as-

sumed to be downward sloping. To equalize the rates of return at home
and abroad, domestic capital moves to the host country. These two
argumerits are supporied by a graphical demonstration demonstration pre-
sented later.

Less capital for domestic investment means more capital in terms of
the home country's currency sheuld be allocated to foreign investment,
i.e., d(eK:}/de > 0, But ther foreign investment when measured in
terms of the host country's currency will decrease with respect to a
depreciation in the home country's currency, i.e., dK:/de <0. Te
reach this result, we can replace dK‘ by {-edK: -K:de) for egquations
(14a} - (16a) and hence abtain (20b}.

The determinant of the matrix D is negative as shown in equation

(21b)., Using C-amer's rule, we can see that dK*/de < 0, as shown in
equation (22h). X
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o
(P, + Y, -ePX 0 1 dt, /de
* * * L ”
(200) 0 P Xk (Px + Y ) dK, /de -
* W u % k]
L PX ¢ (-ePXyy - P Xy P X ¢ aL,/de
vl
PX Ko
LK™X
0
PX. Ko
ki x
L.
or [D] [E] = [F]
N * * + * *2 - *
(21b) 101 [PXLL + YLL) P (P (KLLXKK - XLK} + XKKYLL) +

* * - 2
(PR V) &P (P OX X = X+ Xt ) €0
* S P * * 2 1
(22b) dK/de = g (PX] + YLL)[PZKx O M - X+ PRl <0

AS to the effects of changes in exchange rates on the tabor inputs
employed by the multinational corporation, the relationship between
capital and labor imputs becomes relevant, If these two inputs are
complementary and the home country's currency depreciates, labor will
move from the X to the Y sector in both the home and host countries

of the multinational corporation. If these two inputs are substitution-
al, Tabor will move from the ¥ to the X,

(fi) Physical capital: a derivation similar to that for the case of
monetary capital will yield the following conditions:

(11b} PX (L Kys S) =¥ (Lyw K)

e kA * * Y*' * *
(12b) PR Ko S0 = Y {Lys K
{13b) eP*x;(L:. K:. s*) - PX(lys Ko S)

Then we totally differentiate the above conditions and use the rela-

tionships dL = -dL, dL; = -dL,, and dk = -dK, to come up with the
following system of equations for a comparative static analysis.

¢ N ( 3 ( 5
. db
Pk, +Y,,) PX 0 X 0
LL LL LK Te
ok * * dK _
{23) 0 P, (p Xt ) dex = 0
! *
* k& * dL *
-PX -{eP X, ., ¥ PX, ) ep X X -p X
L LK KK KK LK e K
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or [G] [H] = [1]

It can be shown that the determinant of the matrix G is negative. Using
x * *

Crarlwer's rule, we can see that dK /de = - dK,/de = I—%t(P'XK/e) (P X:L*

+ YLL) (PXLL + YLL)(O. This result, again, demonstrates that the

MNC's capital will move away from home when the home country's currency
depreciates. It is,however, interesting to note that (13b] differs
from (13a} by including the exchange rate parameter. Therefore, we

can argue more convincingly that it is incorrect to assert that

“.. neither their rate of return nor the relative attractiveness of
real investment at home and abroad need be affected by exchange rate."

Graphical Confirmation of Comparative Static Results

In this part, 1 introduce a recent development in graphical demonstrat-
ions of the effects of changes in exchange rates on trade flows and
international equilibrium prices (Edwards, 1982). It wil® be seen
that this newly invented device is helpful to picture the mechanism
working behind the comparative static results obtained earlier. There
are two figures included. The first pertains to the case of monetary
capital and the second deals with the case of physical capital.

HOME (DUNTRY

45° M P’r K

HOST CounTRY

Kx

Figure 1: monetary capital
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*
In Figure 1, VMP and VMP are the values of marginal productivity of
capital for domestic and foreign investment, respectively. Because YMP
is defined as the price of good X times the marginal productivity of
monetary capital (VHP=PXK), it “s expressed in percentage terms. Hence,

a 45 degree line is drawn in the second guadrant to eguate the rates
of return on both domestic and foreign investment. When the home
country's currency depreciates, the purchasing power of the home
country's currency in the host coumtry shrinks. As a result, the same
amount of monetary capital in terms of the home country's currency will

yield a higher rate of return abroad, i.e., the VMP in the first
1
quadrant will shift upward to YMp |

To determine the equilibrium rates on investment and capital allocation,
we sum horizontally the two VMPs in the first quadrant and determine
where this new line intersects the vertical 1ine representing a fixed
amount of capital, By so doing, we can see that the rate of return

on investment is increased from o to ™ when exchange rate changes

frome to e'. Domestic investment decreases from Oc¢ to Ob. Foreign
investment increases from Oa to Ob in terms of the home country's
currency, but decreases from Oe to Od in terms of the host country's
currency.

AURRENCY

LRRRENC Y

Figure 2: physical capital
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When capital is measured in physical terms and provided by the home
country, two quadrants are defined differently as shown in the Figure 2.
First, exchange rate lines are drawn in the second quadrant. This is
because VMPs are defined as the monetary return on a unit of capital,
or VMP = (price of good X) (units of X/units of capital) = menetary
value per unit of capital. Secondiy, a 45 degree line can be drawn in
the fourth quadrant, reflecting the fact that capital is measured in

- *
physical terms. But, we can use the capital constraint, K = Kx + Kx‘

to replace the 45 degree line and reach identical results. Also, we
can replace the exchange rate line in the fourth quadrant of the first

* -
figure by the capital constraint, R= K, + Ky without altering the
results obtained previously.

* o
As shown in Figure 2, the VMP is transformed into an upward sloping
Tine (USL) in the first quadrant. This line represents the rate of
return on foreign investment which is given up (gained) when the
domestic investment is increased (decreased). Therefore, the
equilibrium rate of return is determined at the point where the upward
sloping 1ine intersects the VMP. As a result of a depreciation in
the home country's currency, more of the MNC's physical will move away
from domestic operations to foreign operations.

Empirical Evidence

In the first part of this section, comparative static analyses were
performed to show that the multinational corporation's domestic invest-
ment will be decreased as a result of a depreciation in the home
country’s currency. These comparative static results were them con-
firmed by graphical demonstrations. These results are in direct con-
trast to Baldwin and Richardson's prediction that the U.S. foreign
investment should have been decreased since the early 1970s. There-
fore, the historical data on foreign direct investment by U.5.-based
multinational corporations serve as a benchmark to resclve this dilemma.

Bergsten, Horst, and Moran have compiled the statistics on the foreign
expanditure as a share of total plant and equipment expenditure by
American corporations for 1960 and 1966-76. They are reproduced in
Table 1. The U.S. dollar devaluated twice in the early 1970s, the
first time in late 1571 and the second time in early 1973. Although
the 1972 foreign share of total investment drops by & small percentage,
this particular year's data should be treated with caution because this
unprecedented event undoubtedly cast a new dimension of risk into the
foreign direct investment. The continuous increase of the foreign
share of total investment from 1972 to 1975 can then be regarded as an
evidence supporting the analytical results of this paper.

As for the Japanese case, the anaTytical results show that .Japan-based
multinational corporations should allocate more of their capital for
domestic operation than foreign operation during the 1970s. This con-
clusion may or may not be consistent with the Japanese experience,
depending upon the relative growth rates of domestic and foreign
investment that have been made by Japan-based multinational corporations.
Unfortunately, the Japanese {and European) data are not available for
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Table 1. Foreign Expenditure as a Share of Total Plant and Equipment Expenditure
by American Corporations, 1960 and 1966-76.

Plant and equipment expenditure {billions af doltars)
- Foreign share

Year Total Domestic Foreign {percent)
1960 443.6 36.8 8 9.4
1966 je.2 63.5 7 12.0
1967 75.2 65.5 T 12.9
1968 77.8 67.8 10.0 12.%
1969 87.2 75.6 11.6 13.3
1970 93.8 79.7 14.1 15.0
1971 97.5 81.2 16.3 16.7
1972 105.1 88.4 16.7 16.0
1973 120.3 849.7 20.6 17.2
1974 138.2 112.4 25.8 18.5
1975 139.5 112.8 26.7 19.2
1576 146.4 120.5 25.9 17.8

Sources: Egonomic Report of the President, January 1976 (GPO, January 1976},
p. 216; Survey of Current Business, vol. 56 (March 1976} pp. 19-24;
and ibid, vol. 57 [March 1977}, pp. 31, 33.

Compiled by Bergsten, Horst, and Moran.

testing the conclusion. Nevertheless, even if these data were avail-
able, it is still quite possible that Japanese muitinational corpora-
tions might have invested more in foreign ventures than domestic pro-
duction since the early 1970s. As Sullivan and Heggelund (1979} point
out that during the early 1970s the Japanese government changed its
attitude toward overseas investment from control to promotion by insti-
tuting various liberalization and stimulation measures (p. 47 and

p. 51?. Those policy stimuli are not incorporated in the analysis and
they may overwhelm the impediment caused by currency adjustments.

Conclusions

During the last two decades the literature in foreign direct investment
and multinationa) corporations has grown at a phenomenal pace. However,
most progress in the explanation of the foreign direct investment by
multinational corporations is based upon the studies of domestic invest-
ment. This paper focuse: on the role of exchange rates in foreign
divect investment that serves as the essence of the distinction between
domestic and foreign investment. Based upon a general equilibeium
framework, it was shown that the multinational corporation will allo-
cate fewer (more) capital for domestic operation than for foreign oper-
ation when its home country's currency depreciates (appreciates?

These results were confirmed by graphical demonstrations and were
supported by the American experience.
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These theoretical results appear to have some implications for the
research pertaining to the international seafood trade, The emergence
of multinational corporations in the fisheries industry is a rather
new phenomenon but has grown at a rapid pace; especially, after the
currency realignment and the worldwide proliferation of extended juris-
diction over coastal waters. It appears that most of those foreign
direct investment are resource-oriented. This particular rharacteris-
tic of foreign Fishery investment will enhance rather than reduce the
activities of international seafood trade. For exampie, the export of
surimi from the U.S. to Japan has been initiated by the Japanese in-
vestment in the U.S. fisheries industry. Therefore, a better under-
standing of the factors affecting the growth of multinational carpora-
tions will help explain the pattern and trend of international seafood
trade. As just mentioned the growth of multinational corporations in
fisheries industry embodies different characteristics and notivations
as that in other industries. HKence, future research on this subject is
warranted in order tg improve our understanding of international sea-
food trade.

Footnotes

1. Although Stevens (1874) identifies the inclusion of an exchange
rate variable as a future research need in the analysis of the MNC,
Batra and Hadar's (1979) research is one of very few studies
pursuing the need.

2. The main purpose of devaluation is usually to improve a country's
balance of payments position via encouraging export and discour-
aging imports. Therefore, inflation often accompanies currency
devaluation. The assumption of constant relative price, put in
other words, s that the prices of both X and Y will increase by
the same proportion.

3. Stevens (1974) discusses the progress that has been made in
specifying different objective functions, such as sale maximization
and profit maximization as well.

4. It can be shown that the analytical results are not altered even
when the host country charges a higher corporate income tax than
the home country.

— i
5. Differentiating the capital constraint, K = Kx + er, w2 haye
*

=1 :
dk, = - 2 (Kx de + dkx) or

d _ * *
Kx = -ade - Kyde
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An Input-Output Table with Particular
Reference to the Danish Fishing Industry

Hans Frost
Institute of Fisheries Economics
Esbjerg, Denmark

fbstract

1 Background

Because of the depletion of a number of species in different waters
over the world the discussion of how to manage the resources and how
to distribute the benefits has been started again in a wider perspec-
tive than previously.

Although the proposals of how to manage the exploitation of the resour-
ces have been based on biological advice so far, politicians, govern-
ment officials and industrial managers have realized that decisions
have to be founded on a broader basis inc) uding economic and social
aspects. The demand for operational economic models has increased, but
it seems that to some extent the economists have failed in supplying
operational models at least in Europe.

I1 ODbjectives

The wishes of managing the resources seem to demand modelling, in
which it is possible to assess the impact of changes in the allocation
of the fish species on other variables such as income, employment,
praduction and exports. Trying to meet that demand an input -output
table seems to be a suitable solution. Many countries have developed
input-output tables for the economy, but normally these tables are not
detailed to such a degree that the above wishes can be satisfied.

Therefore the main purpose of this work is to develop a simple input-
output table for the fishing industry in which the main variables are
linked together. The table only includes fishing sectors and fishery
commodities.

495



In order to estimate the total impact of changes within the fishery or
the processing industry or the economy a substantial amount of informa-
tion about purchasing and selling between nen fishing sectors is requi-
red too. The second objective of this work is to incorporate the detailed
input-output table for the fishing sectors in the input-output table for
the Danish economy.

III Accomplishment

The paper contains a very simple static input-output model 3iming to
show the principles of this kind of model. Assumptions for constructing
the input-cutput table are discussed, and it is described how the table
is constructed. It is carried out in the same way as input-output tables
normally are constructed. The only difference is the use of product-
coefficient {ex.: percentage of filet produced per fish) when construc-
ting the fishery table. This implies that it is not necessary to collect
data from the industry about the purchase of fish, which counts for the
major part of the raw material input. Furthermore this approach provides
some advantages, as the input of fish in the processing industry is es-
timated in guantity. The prices can then be treated as parameters, and
the technical coefficient is more stable than the .eortief-coefficient
normally estimated.

Finally a small input-output table {6 commodities, 4 branches) is
worked out on Danish data as an example.

1. Introduction

Because of the strong depletion of a number of fish stocks in the 60's
the discussion has been started again of how to exploit the fishery
resources in the best way and by which means. Consequently there is a
growing interest to assess the economic and social consequences of
various regulatory measures.

This interest seems to be caused by the fact that the biological objec-
tive {maximum sustainable yield), which has formed the basis of the
regulatory measures, has been too biased compared to the economic
objectives which often make the basis of the development of society.

Since the 70's, when the problems of the allocation of the fishery
resources rose, there has been a growing tendency in Denmark to consider
the fishery and the processing industry a unit rather than considering
them isolated sectors.

The fishermen's associations have shown greater interest in the commo-
dity market realizing that the development of the prices is influencing
the development of the raw material prices. In the same way the managers
of the processing industry have been interested in how the fishery is
performed, among other things in order to try to adjust the raw material
supplies and in doing s¢ to reduce the production costs to be able to
contain the markets and to plan future investments.

An important objective of arranging economic models is to provide better
possibilities to assess how changes in different variables will influence
other variables.

Today trade in fish is broadly subject to open competition, while the
allocation of the fishery resources is subject to a central control at
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least within the EEC. Therefore it is importanl that the models can be
quantified if they are to be used as a basis of decisions for political
considerations. This applies on the long view, but especially it is
important to be able to guantify models which apply on s short view.

Therefore 1t is likely to try to use the input-output technigue to
assess the shartsigted consequences of changes in supply and demand.

The main purpose of arranging an input-output table for the fishing
sectors is to quantify the relations between catching and marketing to
be able to assess how changes in one variable will influence the other
in order to sustain the political decision process. Certain knowledge
of praduction and market conditions has to be obtained if the input-
output technique is to be used, Furthermore it is demanded that the
historical data, on which the input-output table is based, is available
to a reasonably detailed degree. In Denmark it seems to be possible to
produce sufficiently detailed and reliable data on the basis of offi-
cial statistics for the elaboration of an input-cutput table.

2. The Input-Qutput Table

An input-output table can be described as an analysis of the production
account of the survey of the national economy, where supply and appli-
cation of commodities and services are classified and described in a
way that basis is created for various economic analysis. Input-output
tables are used as data basis for input-output models.

S0 far input-output tables have beem applied by public institutions in
connection with macroeconomic pianning and priority problems. Trade
organizations, large establishments and other institutions, which are
occupied with planning problems, have a useful instrument in input-out-
put tables.

Input-output tables are often worked out as industry x industry tables.
These tables show for each row the production of the industries distri-
buted on use as input in other industries or as final use in the shape
of consumption, investment, exports, etc.. For sach column the table
shows the production of the industries and the demands they make on
input from cther industries, from abroad and in the shape of labour and
capital. It is also possible to work out a commodity x commodity table,
an industry x commodity table and a commodity x industry table.

Traditjonally an industry x industry table has been worked out for Den-
mark. In this table the effect cn the economy of activity changes in
the fishery and processing industry can be measured. As, however, the
economic-political interest is concentrated on the allocation of the
species, and as the species have different importance for the activity
level in the additional Tinks, this formulation of the table is not
suitable when the consequences of various allocations of fish are to
be assessed,

Here the interest is concentrated on the other three tables mentioned

as it is useful to know the relation between species, commodity, em-
ployment, etc. for each species.
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3, The Input-Dutput Model

In the most simple, general form the input-cutput table can be summed
up as in figure 1. In the following description it is assumed that
there is no imports or exports and that there are not applied labour
and capital or other raw materials than fish (primary input),

Figure 1. Schematic Input-Dutput Table

Receiving Final
industry use Total
(processing industry) (consumption)
Supplying
industry X 2 g
{fishery)

The table is thus constructed for a closed community. The supply from

the fishery in the shape of raw fish can be utilized either in the

processing industry as raw materials or direct for consumption. If the

quantity of catch is measured in whole fish it is seen that (1} X + & =

g.

1f the supplying industry (fishery) and the receiving industry {proces-

sing industry) are organized in groups so that each group in the fishe-

ry is identical with one or more species in the processing industry

with one ¢or more commodities, a matrice X is pbtained with the dimen-

sion: number of species x number of commodities. Accordingly e will

be a column vector of the dimension: number of species x 1, The same

applies for g.

Then the model for a closed comunity will Took in this way.
Axv-+e=g 2

where v is a column vector consisting of the figure one.

If g* is a diagonal matrice of the dimension of ¥ and with the elements
of the column vector g in the diagonal this model is obtained:

X= Az g* 133
where A is a coefficient matrice, the eiements of which show the input
{e.g. fillet) of the receiving industry j from the supplying industry
i compared tao the production of j.
If (3) is inserted in {2) this equation is obtained:
Axgrxwv+e=qg <=
Axg+e=gq i4)
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If (4) is solved as regard g this equation is obtained:
g -1 -8 xe (5)

The relation {5) shows the input-output model in a simple, static
shape.

(I - A}_t, where I 15 the identity matrice {the figure 1 in the diago-
nal), 1s tne inverse static matrice. In this model it is possible to
estimate which demands are made on the production (g) if consumption
{e) should grow.

If (5) is rewritten so that
(I -A)xg:=e {6)

one will see the growth which is necessary in consumption {e} if the
production or catch {(g) should grow.

An input-output model of ti.c above type is based on the principle of
proportionality, and it cemands some assumptions to be fulfilled. First
it is demanded that raw materials are utilized in a fixed, relative
proportion without regard to the size of the production. This assump-
tion is called the assumption of fixed industry technology. Secondly,
if a commodity is produced in several industries it is demanded that

an industry has got a fixed market share without regard toc the size

of the production of the commodity. This assumption is called the
assumption of market shares. I7 these assumptions are not fulfilled

the coefficient matrices are not constant. The assumptions must be pre-
sumed to hold for most of the “ishery products. It is e.g. unlikely
that a large production of fillet demands relatively less raw materials
than a small one. It is also unlikely that an increase of the produc-
tion will result in a changed composition of raw materials. Therefore
the assumption of fixed industry technology seems to hold. Especially
the assumption of market shares can be difficult to fulfil, if a commo-
dity is produced in many different industries.

This might be illustrated by considering herring and herring commodi-
ties. Herring are used for direct human consumption in the shape of
fresh herring, fillet, cured and canned commodities, Part of the poten-
tial catch is further used for fish meal and -¢il, as the consumer mar-
ket cannct take the potertial catch.

As to the north sea herring, a rough estimate says that the potential
catch quantity makes out 500,000 to 600,000 tons, when the population
has its maximal efficiency (MSY). But presumably omly about 200,000
tons can be disposed of for direct human consumption while the rest
must be used for fish meal and -0i1.

The catches of herring fluctuate because of nature conditions and the
fish is caught by different types of vessels, which do not all have
the herring fishery as their primary aim. Under these conditions the
coefficients in the matrices will hardly be constant and it would im-
prove the utility of the madel if the supply and demand conditions
within different groups of commodities were better examined. However,
fish and fishery commodities areminly produced in one single industry
for which reason this assumption must presumably hold too.
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4, The Basic Matrices

In figure 2 the four fundamental matrices in an input-output table are
shown. The matrices can be completed on the basis of primary statistics,
which often is collected for that spacial purpose, and it is often
necessary to callect supplementary information or to make calculations
in order to produce the necessary statistic basis.

Figure 2, The Basic Matrices of am Input-Output Table

e q
commodity commnadity final total
X X demand production
commodity industry {commodities}
A B
g9
industry industry total
X X production
commedity industry (industry)
] c
y 1
primary
input
ql g ]

In Denmark the primary statistics rest on international commodity and
industry classifications e.g. ISIC {International Standard Industrial
Classification}. The data collected on that basis can be used for con-
structing B and D in figure 2, Matrice B shows the applicaticn of com-
modities (input) of the industries te produce output (g'). The industries
can indicate a commodity as input, while normally they cannot indicate
other industries which pravide them with input. Matrice D shows the
output of the industries distributed on commedities. The final use of
commodities {e) can be constructed residually by deducting the use of
commodities of the industries from the total production of commodities
(9). The production of an industry (g) is obtained by aggregating the
value of the commodities which the industry produces.

The imports can either be distributed on commodities and industries

(endogenecus), or the imports can be added to the national supply (exo-
geneous). In the last case the effects on imports as a result of changes
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in other variables cannot be determined in the model but have to be
determined exogeneously.

The primary input in the form of wages and taxes are often distributed
on industries in the primary statistics, and it can directly be inser-
ted in figure 2. Accordingly the residual income can be worked out re-
sidually, and y is determined in fiqure 2,

On the basis of the matrices B and D the matrices A and C can be con-
structed. By these means the four matrices commodity x commodity ma-
trice etc. result.

The input-output tables for Denmark are constructed in the above way,
but they are as mentionad not sufficiently detailed to estimate the
effects on species level or commodity level. In the [SIC-classification
of branches there are three branches which produce fish and fishery
commodities as objects: fishing, canning and preserving of fish and
production of fish meal. First this is not very detailed and secondly
data in the primary statistics is of such a character that it cannot
be determined how the consumption of raw materials is distributed when
these branches are subdivided.

5. Product-coefficients

The key to construct a tabie for the fishing sector is the commodity
statistics, a reasonable knowledge of the structure of production and
knowledge of product-coefficient.

With knowledge of product-coefficients (e.g. percentage of fillet pro-
duced per fish) and knowledge of the species and semi-products of which
the commodities are produced it is possible te construct the matrices

B and D by mean of the commodity statistics.

Information about product-coefficients is often available in a more or
less detailed form, as it farms the basis of calculations of the dome-
stic market consumption of fish and fishery products {consumption/capi-
ta).

It appears often from the commodity names in the commodity statistics
how the species form part of commodities, but in some respects it is
necessary to obtain supplementary information in the processing indu-
stry.

On the basis of a classification of all species names and all commodity
names a number of function oriented sectors can be defined which in-
clude commodity classifications, e.g. cod industry, herring industry
etc,, It can also be suitable to aggregate to commodity groups instead
of working at a specific commodity level.

The coefficient-matrices which can be worked out partly on the basis

of knowledge of product-coefficients and partly on the basis of commo-
dity prices will be more stable than the coefficient-matrices (Leontief-
Matrices), which are calculated to show input in value per gutput in
value in fixed prices. In addition to this the assumption of a constant
input structure {constant industry technolegy) and a constant output
structure (constant market share) are less important the more detailed
the table is.
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In this Timited table for the fishing sector the largest data problems
are attached to the distributior of primary input, which includes sub-
sidiary materials, wages and residual income. In Denmark part of this
problem seems to be solved in the near future,since fishermens associ-
ation have given high priority to the work dealing with analysis of
accounts as regard fishing vessels. For the fishery subsidiary materi-
als especially consist of energy and net. Wages and residual income are
constant parts of the net catch (the gross catch - energy) .

Probably the energy consumption can hardly be proportional to the gross
catch (output), as to a high degree thig depends on biological condi-
tions, that is the size of the stocks every year and the concentrations
in which the stocks are found etc. Therefore wages and residual income
cannot be presumed to be proportional to the gross catch. Calculations
of the effects of employment and income of changes in the gross catch
or final use will therefore be subject to uncertainty.

It is more reasonable to presume that the primary input is proportional
to the output in the processing industry. The employees get time rates
and are dismissed when there is no fish to process.

There is a large over-capacity i1 the capital stock. The capital costs
per produced unity must be presumed to be small by large capacity ex-
ploitation. But the avarage capacity exploitation over the year is
notoriously more or less constant from year to year,

Data dealing with subsidiary materials, wages and residual income is
only available for the branches fishery, canning and preserving of fish
and production of fish meal. However, it is possible to calculate thete
items properly for a more detailed classification of branches. As the
input of raw materials in the processing industry constitues about 70
per cent of the output the absolute errors in the calculations are not
grave, although relative they can reach a considerable size.

6. Estimation of Matrices in a "able for the Fishing Industry

It is possible to count about 120 commodity names on the basis of the
Danish Statistics of catches distributed on species and the Danish
commodity statistics distributed on commodities. This implies that
matrice A theoretically can be constructed as a 120 x 120 commod ity
matrice, and with knowledge of product-coefficients it is poessible to
estimate the elements in the matrice.

Bowever, it is difficuit in a logical way to interpret this matrice, as
there is a combined production in the fishing sector, e.g. fillet and
offal. This can be shown by the following example. Production of fillet
of plaice demands plaice as input. As the output of fillet is about 40
per cent of the weight of the plaice the raw material input of plaice
mist be about 2.5 times the quantity of fillet produced. But by produc-
tion of fillet here is also produced fish offal, which is resold and
worked up into feeding stuff or fish meal. Therefore it seems more
reasonable to explain the input-output relation as input of the commo-
dity plaice and output as the commodities fillet an offal from the sec-
tor "plaice". However, the prablems of explaining the matrice can be
solved in different ways.

In order to construct a table on an aggregate level the sectors and
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commodity groups are limited on the basis of the above list of about
120 species and commodities so that a commedity x sector matrice and a
sector x commodity matrice are constructed corresponding to the matri-
ces B and D in figure 2. Concerning the Danish fishing industry it
seems proper to construct eight to twelve sectors so that each sector
includes a number of related commodities. Furthermore the 120 commodi-
ty names are aggregated to about 40 commodity groups of which each
commodity graup consists of uniform commodities.

For the eight to twelve sectors it is possible to estimate the input
of primary factors, while it is not possible to estimate an input of
primary factors for each commodity, The eight sectors e.q. might be
made up as follows, two for fishery, namely the fishing for edible
fish and the fishing for trash fish, and six for the processing indu-
stry, namely fillet, salted/dried, smoked, cured and fish meal/-gil.

With a view to illustrating how the matrices can be calculated a table
which corresponds to the table in figure 2 with four sectors and six
groups of commodities has been worked out in figure 3.

In this table the matrices B and D are constructed. The matrice B is
constructed in this way: input of plaice in the fillet industry =
output of fillet in quamtity x 2.5 x the price of plaice in first
link. Something equivalent applies to cod. The total catch of fish for
industrial purposes is imputed in the fish meal industry. The fish
offal from the production of fillet is imputed in the Fish meal indu-
stry. It is caleulated as quantity of plaice and cod in whole fish im-
puted in the fillet industry x 0,55 (because of waste) x the price of
fish for industrial purposes.

The domestic consumption is calculated residually by deducting the
quantity of exports from the total quantity of production (including
imports, though in the table it is presumed that there is no imparts).
Accordingly the price of exports is multiplied by exports and domestic
consumption, This price must be a basic price (price of exports -
gross profit). Now the matrice E is worked out. And the vector q, g, f
can be calculated.

The matrice D, which shows the cutput of the sectors distributed on
comnodities, is worked out assuming that plaice and cod are produced
solely in the consumption fisheries and fish for industrial purposes
solely in the industrial fisheries. There is no reason why some fish
far industrial purposes should not be attached to the consumption
fisheries and some fish for consumption should not be attached to the
industrial fisheries. The fiTlet industry produces fillet and offal,
and the meal industry produces meal! and oil.

On the basis of the matrices B and D and according to input-output
textbooks the matrices A = B x D and € = D x B have been worked out.
If the matrices A and C are deducted from the identity matrice I and
inverted these equations are obtained:

(1-80)""xe (7)

q
and

g={1-08)"xpxe (8)

These equations show the impact on production of commodities g and on
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Figur 3. Input-putput table, 1976.
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industry production g, when fina) demand e changes. e is exogeneously
given. q and g are endegen variables and {1 - DB} and D are parameters,
Figure 4 contains an estimate of coefficients and of primary input,

The table can be extended so that all species and commedities are
included by estimating, commodi*y for commodity, the raw material con-
sumption, which is implied in the manufaction of the commodity. This
can be done by using the product coefficients. The detailing level
determines the information quantity about the product coefficients. A
high detailing degree demands a detailed knowledge about product coef-
ficients.

As mentioned earlier, it is Jogically consistent to attach input of
subsidiary materialis, labour and capital to industries rather than to
commodities. In the fishery model the industries are made arbitrarily
on the basis of aggregations of commodities. But they might be formed
on basis of vessels groups, way of fishing, plants etc. as well. Theo-
retically each industry might be put equivalent to a commodity, to
which the input of subsidiary materials, labour and capital are attac-
hed. But it seems to be without meaning in practice.

By the application of the estimated coefficients in figur 4 and the
relations 7 and 8 it can he expounded how the model works.

We assume that market conditions have changed so that it is possible to
increase exports of fillet by 100 units compared to the 609,8 units of
total production. We now want to know the impact on the production of
species and on the industry produ¢tion.

The demands on production of plaice and cod can be estimated by regarding
matrice 1 in figur 4, An increase in final demand {exports) of 100 units
requires 1 x 100 units of fillet, It requires 0.5222 x 100 units of cod
and 0.1601 x 100 units of plaice. If the units of cod and ptaice are
divided by the price of cod and plaice the additional catch quantity

of cod and plaice is determined.

If relation 8 is applied the required production of the industries are
estimated, The fillet industry has to produce 1 x 100 additional units,
while the fishery for human consumption have ta produce 0.6823 x 100
additional units. These results cannot be red directly from the matrices,
as the matrices must be multipled according to relation 8.

[t might also be of interest to estimate the additional income earned
as a result of the growth in final demand (exports). This can be done
rather easily simply by multiplying the right side of relation 8 by the
matrice Y. Matrice Y expresses the application of materials and the
value added by the production af one unit in the industries.

By multiplying we cbtain:

1

P =Y{I-DB) xDx e (9)

Where P is the total use of primary input distributed on materials,
wages and residual income.

If the calculation is carried through the additional input of subsidiary
materials is estimated to 28,5 units, additional wages to 56,3 units
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Figur 4. Input-nutput coefficients. 1976,
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and additional residual ircome to 34,3 units, this means that the value
added is 91,2 units if the final demand of fillet is increased by 100
units.

7. Conclusion

1t seems as though the advantages by constructing an input-output model
for the fishing sector is connected with the product coeffigients, which
involve that statistical information about commodities can be used di-
rectly. There is a need for technical knowledge on the possibilities
for replacing raw materials mutually, and to what extend highly refined
commodities might be produced from semi-preducts or by application of
raw fish. The margin of errors here depends on the production gquantity
of highly refined commodities measured in relation to the production of
the commodities which mignt be used as input in this production. In
Denmark this production share is relatively small, and because of the
modest size of the fishing sector, it should be possible to obtain this
technical knowledge.

The stability of the product coefficients and consequently the technical
coefficients depend on the detailing level, at which one work. The
detailing level, at which it is possible to work by taking advantage of
the present statistics, ciauses that the coefficients must be considered
fairly stable.

Added to this it must be :zonsidered practicable to update the tables if
it turns out that because of improved production methods, 1t s reason-
able to calculate with higher product coefficients.

The weakness of the tables and the unstability of the coefficients are
attatched to the assumption about constant market shares. This assump~
tion imply, as mentioned earlier, that the input distribution by the
production of output must be constant.

Finally, it might be a long-term aim to try to work out a sector model
for the fishing sector, in which the input-output medel is a kind of
submodel . In the input-output model the final demand is considered as
given from outside and it can be fixed arbitrarily. Alternatively the
catch quantity could be considered as given from cutside and the demands
for a final use could then be compared with an estimate of the marketing
possibilities, which might be estimated ocutside the model.

The set up of a proper sector model claims inclusion of behaviour rela-
tions both on the consumer side and on the catch side, and this brings
with it both a theoretic development and empirical investigations. But
until this work has been developed, the input-output tables can be used
as 3 basis of evaluation in the connection with arbitrary fixed catch
quantities and demands for fishery commodities.
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Abstract

This paper presents a formal model of fisheries law anforcement by com-
bining the analytical frameworks of fisherles economics and the economics
of crime. Our principal result is that when enforcement costs are taken
into account when setting policy, the stock size is lower than it would be
if enforcement costs were ignored. The resulting catch rate in the pres-
ence of enforcement costs can be greater, equal to, or less than the catch
rate where anforcement costs are not considered. This implies that en-
forcement costs may have a significant impact on trade in ssafoods and
therefore the aconomics of fisheries law enforcement should not be ignored
in analyses of seafood trade.

. Introduction

In this paper a formal medel of fisheries law enforcement is developed to
show how firms behave and Policies are effected by costly, imperfect en-
forcement of fisharies laws.' This is achieved by combining the well-known
bioeconomic model and Becker's ideas on the economics of crime (Becker,
1968},

Tha relationship of fisherias law enforcement to seafood trade can be seen
easily in the context of the Copes paper (Copes, 1981). Copes describes
how extended jurisdiction has affected world patterns of fish production
and trade. We arque that the costs of defining and securing property
rights under the new extendad jurisdiction regime are a principal deter-
minant of the production and trade patterns that eventually wilt emerge.
This implies that the existence of enforcement costs may have a significant
impact on trade flows in seafood in the future when more states start to
regulate foreign as well as domestic fishing fleats.
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The paper is organized as follows. The next section illustrates the empiri-
cal significance of the fisheries law enforcement problem. Sections three
and four briefly present the formal model of fisheries law enforcement and
how optimal management policies are affected by costly, imperfect enforce-
ment. The final section contains a summary of the main results and the
impact on trade flows of enforcement costs.

1. Background

History reveals changes in property rights to ocean resources have been
significantly influenced by enforcement costs. According to Clarkson
{1974), the common property doctrine for ocean resources was articulated
by the Romans as early as the second century, and later codified by
Justinian in the sixth century. While feudal law in medieval Europe trans-
ferrad to the state all property that previously had been common, only
"utilized" fisheries were given legal status since "feudal law ignored re-
sources whose definition or enforcement were prohibitively costly"

(p. 120). By the fifteenth century Scotland claimed exclusive rights to
fishing within fourteen miles of its shores. "These exclusionary policies
reflect several forces, including Scotland's comparative advantage in mari-
time activities and lower costs of policing thair coastal fisherias...."

{p. 120).

By the seventeenth century, an extensive treaty network recognized na-
tional claims to territorial seas. Enforcement of these claims involved
"substantial naval forces to provide escorts for fleets, evict trespassers,
confiscate catches or ships and other similar activities" {Clarkson, p. 121).
Changes in technology and economic conditions during this period stimu-
lated political and legal debatas about ocean property rights. Grotius'
doctrine of free and equal access to the seas was based on "the assertion
that the rewards of exclusive rights were not sufficient to offset the costs
of obtaining and holding those rights" (p. 122). Application of Grotius'
doctrine eventually restricted national claims to narrow bands of coastal
waters,

When in the nineteenth century important fisheries were threatened with
depletion, multilateral agreements, such as the North Sea convention of
1882, were formed to establish and enforce rights on the open seas. Such
efforts were only partially successful, however, largely because of the
high costs of definition and enforcement of property rights. Thus, the
common property doctrine prevailed for most of the oceans' resources well
into the twentieth century.

After World War 1l the United States significantly altered the structure of
property rights for ocean resources by asserting jurisdiction and controi
over the natural resources of the subsoll and seabed of its continental
shelf. This action was a catalyst for similar and more sxtensive unilateral
¢laims 1o ocean resources by othar coastal nations. In 1952, Chite, Ecuador
and Peru asserted jurisdiction over ocean resources out to 200 nautical
miles from their shores. By the 1980s, most coastal nations had established
exclusive econamic zones, claiming exclusive rights to axploit all living
and nonliving resources within their zone. The zones most commonly ex-
tend 200 nautical miles from the coast.

According to Eckert {1979, p. 354), this surge in extended jurisdiction
was induced by, inter alia, "new technologies which have lowered the
costs of monitoring and snforcement [making] it economical for coastal
nations to expand their areas of jurisdiction.”
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Many coastal nations now have mechanisms which not only exclude or con-
trol foreign exploitation, but alse control domestic exploitation of the ocean
resources in their exclusive economic zone. The efforts to control the ex-
ploitation of fisheries likely are greater than those for any other extrac-
tive ocean resource. The stationary operations for extracting petroleum
from the continental shelf are simply lass costly to monitor and control
than mobile fishing vessels.

The costs of controlling fisheries exploitation appear high relative to po-
tential benefits. The United States government spent approximately $10¢
million annually on fisheries law enforcement alone following its extension
of jurisdiction ovar marine fisheries. ¢ Additional transactions costs
(which include the costs of administration, data collection and research)
may approach $200 mitlion annually.3 Potential benefits from fisheries, in
the form %f economic rent, may range from $200 million to $500 million
annually.

Few enforcement programs result in perfect compliance and the U.S. fish-
eries law enforcement program is no exception. in the U.S. fishery con-
servation zone approximately 20 percent of the foreign and 4 percent of
the domestic vessels boarded have been cited for viclating fisheries law.
For the years 1979 through 1981 there were averages of 440 civil penalty
actions, 16 seizures of (foreign) vessels, and fines collected of $2.5 mil-
lion per year (Peterson, 1982). There 2lso is reason to believe that sig-
nificant violations are going undetected (e.g., in one of the largest U.S.
fisheries, effective monitoring of Japanase pollock catches is not possible} .
For these and other reasons, the economic rent being realized likely is no-
where near its potential.

Given such high costs and likely modest benefits it is reasonable to ask
how much fisheries law enforcement is desirable. An even more fundamen-
tal question is how fisheries law and regulations should be modified to re-
flect costly, imperfect enforcement. The framework for examining these
issues is described in detail in Andersen and Sutinen (1982) and in the
following sections briefly presented.

lif. A Model of Fisheries Law Enforcement

It is well known that in an open-access fishery fishing effort is larger
than optimal. So the basic problem in fisherlas management is to reduce
and keep fishing effort below open-access fishing effort. The most com-
mon means of curbing the tendency to overexploit fish stock include quotas
(aggregate and individual). gear restrictions, area and seasonal closures,
and other forms of limiting effective effort applied to the fishery.

In the following we assume that individuai quotas, q;, are used although

our results are not restricted to this form of regulation. Using individual
quotas implies that the individual firm's catch above its quota, i.e. 49
is lllegal.

If detected and convicted, some panalty fee is impased on the firm in an
amount given by

f = flg,-§) ()
. - i - af | S .2
where f{-) nl}lfqi > q;. f(+) —Ulfqi 5qi"a-c-1"fq 2 0 Wy, >
and f(+}) is continuous and differentiable for q; > q;-
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In an imperfect law enforcement system not every violator is detected and
convicted. Let the probability of detection and conviction be given by p
which is assumed constant and identical for all firms. The firm's expected
profits are

p[n(qrx)--f(q(agl + (1-p)ulg,. x) (2)
where the firm's profits bafore penalties are H(qi,x] = ;-.qi—C[qi,x};
p = a constant price of fish, qi = catch rate and C[qi,x] = firm's total
costs. Furthermore, we assume that 1 >0, [ =0, 1 x0and N > 0.
q qq x qx
Assuming firms are risk neutral and maximize expected profits, the first
order condition is
Hq[qj.x) = pfq[qi-'qi,l (3)
The solution to (3} is illustrated in
Figure 1. For any given stock
size, x, the firm sets its catch rate
at q; where marginal profits equal
the bxpected marginal penalty,
pf_(-}. If there were no penalty
for' fishing beyond E{i, or if there
were no chance of being detected
and convicted (i.e., eithar f{(+) =
0 or p=90) then the firm would set
its catch rate at q;. the open ac-
alyle, -4 cess catch rate.

From equation {3} we find that the
level of illegal catch is a function
of the probability of detaction and
the stock level, i.e. g q
vip.x). If aggregated we get the
illegal catch function for the fish-
ing fleet, i.e., g - ﬁ Vip.x)

n'{QE ,l)

av
o where ap - O and > 0. In other
3 ' pe a words, if the probablllty of detec-

tion increases the level of illegal
Figure | catch rate would decrease and if
the stock size increases the illegal
catch rate would increase,

Detecting and ¢onvicting firms vio-

lating legal catch levels requires

costly inputs (e.g. aircraft, patrol

boats, on-board and on-shore ob-
servers, judicial personnel}. Let us assume the existence of an enforce-
ment cost function E of the following kind

E =E{g-q. x) (%)
where aE_ < 0 and S—E > 0.5
3q-g)

That is, a reduction in the level of illegal catch increases costs, and a
larger stock size will require greater expenditures to achieve a given vio-
lation level (i.e., level of illegal catch).
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V. Optimal Policy

Assuming optimal policy is that which maximizes the discounted sum of net
benefit, the problem is to

maximize I:[B{q}—C[q,x} E(g,x)ie *lae (5)
subject to g—tx = h(x)q (€]

In (5) benefits and costs of catch are given by B{g} and Clq,x), respec—

tively, where Bq > 0, qu <@, Cq >0, C <0 qu a1, Cxx >0 and

qu < 0. Enforcement costs are given by E{(q,x), where Eq <0, Ex =0,
given an exogenously determined quota, q. The net social benefits in
each period are given by B(q)-C(q,x)-Elq,x) and 5 represents the social
discount rate. (6) reprasents the net growth rate of the stock, and h(x],
the natural growth rate, is strictly concave.

As shown in Andersen and Sutinen [1982) the steady-state solution to
equations (5) and (6) turns out to be

(Cx T Exﬁ:]

§ - hx** = (N

Bq*k - (th**eq*)

where x** is the steady-state optimal stock size and g** the optimal catch
rate.

Given the same assumptions, but ignoring enforcement costs, the condi-
tion for optimality is

. L 8
S he B T, %
9* q
where x* is the steady-state optimal stock size and q* the optimal catch
rate.

Comparing equations (7) and (8) it can be shown [Andersen and Sutinen,
1982), that the presence of enforcement costs results in a smaller optimal
stock size than otherwise, i.e. x** < x*. Similarly, higher enforcement
costs result in a lower optimal stock level.
To compare catch rates in the cases with and without enforcement costs
accounted for, we must specify whether the stock sizes are above or balow
the maximum sustainable yield (M5Y} level. The results on catch rates
can be summarized as follaws:

wA® o ok ¢ xMSY = gq** < g*

)(MSY PR L IPIVE qr* s q*

ki * Ak T ok
b4 <XMSY<)< = 1q (q

In addition, the optimal stock sizes for both cases are greater than the
open-access stock size.
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V. Summary and Concluding Remarks

In summary, the principal contribution of this paper is the development of
a formal mode! of fisheries law enforcement. This has been achieved by
combining the analytical frameworks of fisheries economics and the econom-
ics of crime. While clearly over-simplified for use in practical applications,
the model helps us to have a better intuitive understanding of the complex-
lties involved in fisheries management.

Our principal result is that when enforcement costs are taken into account
when setting policy, the stock size is lower than it would be if enforcement
costs were ignored. The resulting catch rate in the presence of enforce-
ment costs can be greater, equal to, or less than the catch rate where en-
forcement costs are not considered.

Both historical evidence and logical reasoning demonstrate that enforce-
ment costs will be a major determinant of the extent to which restricted
access will emerge. This means, among other things, that significant in-
creases in sustainable fish production may not be realized. That is, high
enforcement costs may preclude effective inanagement of both conventional
and unconventional stocks, and therefore preclude realization of the po-
tentiat fish production.

In cases of foreign exploitation, costly imperfect enforcement results in
more foreign catch than coastal state policy prescribes. Thus, more of
the foreign caught product arrives in foreign markets than desired by the
coastal state. This may weaken the forelgn market for exports from the
coastal state. For example, enforcement authorities admit it is nearly im-
possible to effectively monitor the catch of Japanese pollack in the Bering
Sea. Therefore, it seems very likely that the actual catch is much larger
than recorded. If pollack is a close substitute in Japan for a U.S. export,
then ‘the price paid for the U.5. export product may be significantly lower
as a result of imperfect enforcement.

Some coastal states require foreign fleets to land their catches in local
ports before transshipment. This appears to be a low—<cost, effective

means of monitoring foreign catches. |f this method becomes common,

trade flows and world prices may be significantly different than other-
wise.

Enforcement cost considerations will also affect the form fishery regula-
tions take. For example, closed seasons may be chosen beacause of Its low
enforcement cost. This will result in supply disruptions and require large
inventory capacity in order to supply world markets. If holding inven-
tories is too costly, foreign trade in the product may not be possible or be
reduced significantly.

For such reasons as listed here, we believe the economics of fisheries law

enforcement ara inextricably linked to international seafood trade and
should not be ignored in analyses of seafood trade.
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Footnotes

¥This model is based on our earlier paper (see Andersen and Sutinen,
1982), For an excellent survey of the economics literature on fisheries
regulation, see Scott (1979) who briefly discusses the information and en-
forcement costs of tax and quota systems. More formal analyses of fish-
eries regulation include Clark (1380) and Andersen (1982).

2Bell and Surdi {1979) estimate the .5, government spent naarly
$280 million during the fiscal years 1977 and 1978 implementing the Fish-
eries Conservation and Management Act of 1976,

v, Norton, Problems and Oppertunities. Published in Tim Hennessey
{ed.}, US-Fishing Industry and Regulatory Reforms. J.5. Bergin Inc.,
Mass. Forthcoming In 1983,

I'E.'.tin'latti.-d by Robert R. Nathan Associates, cited in Eckert {1979,
p- 51). These estimates are for 1983 in 1972 dollars and, therefore, not
strictly comparable to the cost estimates, We use them regardless since
only the orders of magnitude are essential to the discussion.

5The.'.ez are approximaile averages for six month periods from March,
1977, through February, 1980. (U.5. Coast Guard, 1977-80).

l’-'See Andersen and Sutinen for formal derivation of this function.

Trhis specification of the enforcement cost function ignores some
possibly important aspects of enforcement practices. For example, it is
conceivable that complete closure of the fishery (i.e., at the lower bound
on q-q) costs less to enforce than permitting some positive amount of fish-
ing. There also may be economies of scale In enforcement. That is, the
marginal enforcemant costs may decrease over some range of q-q. The
implications of thase alternative specifications are not considered here.
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Report on the Ad Hoc Data Exchange
Working Group and Workshop
on Data Collection Systems

Joseph M. Terry
National Marine Fisheries Service
Seattle, Washington, USA

Establishment of the Ad Hoc Working Group

At the reguest of Or. Dick Johnston (QSU), Dr. Joe Terry (NWAFC) con-
tacted designated individuals to request their participation on the
working group. [t was determined that the working group would meet
prior to the Workshop on Data Collection Systems to discuss methods
for improving information exchange systems and serve as the panel
durtng the workshop for which Clint Atkinson would be moderator,

Working Group Members

Mr. Paul Adam, QECD, Fisheries Unit (Paris)

Mr. Davtd Cross, EEC, Eurostat |Luxembourg)

Mr. Tom Eyestone, Development Planning and Research Associates, Inc.
(Manhattan, Kansas)

Dr. Renzo Franco, GATY, Agriculture Division (Geneva)

Dr. Wolfgang Krone, FAQ, Infofish (Kuala Lumpur)

Mr. Jim Richardson, Frank Orth and Associates, Inc. {Anchorage}

Mr. Samuel Saeligmann, EEC, Office of the Director of Fisheries
(Brussels}

pr. Joe Terry, NMFS, NWAFC (Seattle)

Planning for the Workshop

Clint Atkinson and Joe Terry met in Seattle prior to the International
Seafood Trade Conference to develop an agenda to be used during both
the initial meeting of the working group and the workshop. During
that meeting it was determined that the focus of the workshop would be
on information exchange systems, not data collection systems.
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Working Group Meetings

The working group met Tuesday, September 7 and Wednesday, September 8.
During these meetings a list of information needed for the conduct and
study of international trade of fishery products was developed
(Attachment A) and a variety of information exchange issues were
discussed. The issues include:

1. sources of data

2. access to data sources

3. standardization

4, timeliness

5. methods for improving information exchange

The working group considered two methods of improving information
exchange and was in favor of supporting both methods. The first and
significantly less difficult method is the development of a central
directory of sources aof information. Such a directory could include:
1. sources of information

Z. methods of access

3. the length and timeliness of time series data

4. standardization problems

5. potential uses of the data

6. charges, if applicable

Potential methods of developing and periedically updating such a
directory were briefly discussed. The working group considered the
preparation of a central directory to be feasiblTe within a relatively
short period of time and considered it to be a necessary step if the
second and more ambitious method of improving information exchange,
the establishment of a central data base is to be pursued.

The working group discussed difficulties associated with establishing
a central data base including:

1. its scope

2. the difficulty of obtatning accurate data for some topics
3. access

4. standardization problems

5. funding

6. conflicts with existing public and private entities involved in
colTecting and disseminating information

522



The working group concluded that the gradual emhancement of an
existing data base would be a reasonable method for obtaining a data
base which included information outlined in Attachment 4. The working
group supported the concept of a central data base and concluded that
it would be desirable to further evaluate its establishment.

Tha working group also considered the membership and methods of opera-

tion of the working group that could evalyate and aid in implementing

methods for improving information exchange. It was corcluded that the

working group should:

1. be representative but small

2. include a Secretariat appointed by the Executive Committee and
other members appointed by the Executive Committee or the
Secretariat

3. coordinate its activities through correspondence and meetings.

Workshop Sumnary

The Workshop on Data Collection Systems, which would have more
appropriately been titled the Workshop on Information Exchange
Systems, began at L0 a.m., Friday, September 10. <{lint Atkinson, the
moderator, made introductory statements which included a statement of
the problem to be addressed by the workshop. He then introduced Joe
Terry who in turn introduced the other members of the ad hoc working
group. David Cross led the discussion of the types of information
needed for the study and conduct of international trade of fishery
products and the current availability of such information.
Information provided by other members of the working group included
Renzo Franco's discussion of sources of information concerning tariff
and non-tariff barriers to trade.

Following the working group's discussion of this topic, comments were
received from the floor. The comments generally fell into one of
three broad categories:

1. What is the justification for the identified set of information or
who are the intended users?

2. Isn't additional information required?

3. 1Is the quality of the data sufficient that anyone would want to
use it?

The first type of comments can be paraphrased as follows:

The set of information outlines does not appear to have been developed
with respect to meeting the needs of government, industry, or univer-
sity researchers. The types of information used by each of these
three groups are guite different,

The second type of comment consisted of requests for additional types
of information including:
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1. effort data

2. conversion factors to round weight equivalents
3. nationality of fleets for landings data

4. shelf life of processed products inventories
5. micro level data including data by vessel

6. consumption data by preduct

7. market research data

The third type of question focused on the quality of data from
national and international agenctes. For example, it was noted that
catch statistics are subject to large errors when quotas oprovide
fishermen with an incentive to make false landing reports. It was
Indicated that in some fisheries this problem is so pervasive that
some agencies keep a separate "corrected” set of data for management
purposes.

Additional comments were as follows:
1. Some items are redundant.

2. Confidentiality requlations are used too freely; there are often
palitical reasons for this,

3. Having 2 list of institutes and individuals conducting research in
specific areas may be more useful than access to data of
questionable quality,

4. The list of information is too long and unrealistic, some of the
information is just mot available.

In addition to comments concerning the ability of government agencies
ta collect accurate data, there were comments concerning the propen-
sity of many agencies to discard useful informatfon.

Following the discussion of the types of information that are needed,
Joe Terry briefly discussed the working group‘s recommendation with
respect to establishing a central directory and a central data base
and Samuel Seltgmann discussed existing EEC data bases on computer
networks. Following the working group's presentation, comments were
taken from the floor. With respect to the directory, these comments
aﬂd responses from the working group appeared to resuTt in a consensus
that:

1. Three separate directories might be needed:
a. an annotated directory of sources of data
b. an annotated bibliography

c¢. 4 directory of institutes and individuals involved in specific
areas of research
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2. It is feasible to develop and update such directories.

3. The development of these directories should be supported.

The comments generated by the working group's suggestion that the

establishment of a central data base be supported resulted in the

following comments:

1. The establishment of the data base will be difficult.

2. The data base will be very large.

3. Regional data bases may be more feasible.

4. Each series in the data base will have to be well documented so
that the problems associated with using a particular series or
group of serles are known by those who access the data,

5. The focus should be on human contacts.

6. Extending an existing data base {s probably the most reascnable
method of establishing the data base.

7. Such a data base will greatly increase data exchange capabilities
if it is properly designed and a number of difficulty issues are
resolved.

If there was a consensus with respect to supporting the establishment
of a central data base it was that:

1. There are a number of issues to be resolved.
2. Such a project will need to be pursued very cautiously.
3. It will be a very long range project.

The last topic of discussion, the nature of the membership and
oeprating procedures of a working group, was led by Clint Atkinson.

tonclusions

The working group and participants of the workshop have identified
three directories which if developed could greatly improve information
exchange capabilities. wWith the cooperation of workshop participants,
the directories could potentially be produced within a year and
updated thereafter at a reasonable cost. However, there are several
issues concerning the directories which have not been resoived. They
include:

1. funding

2. scope of information

3. method of development

The feasibility of creating a central data base containing reliable

data was questioned based on a variety of fissues that could certainly
not be resolved during the workshop. These issues include:
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L. its scope (gecgraphic areas and topics)
2. validation

3. standardization (inter anc intratemporal)

4, access
5. site(s)
6. funding

7. usefulness
B. potential user groups
9. conflicts with existing private and public entities

The establishment of sucn a data base is certainly not a short term
project that is within the capabilities of an infant organization.
However, such an organization can attempt to provide agencies which
maintain Targe data bases with some guidance as to 1) the types of
information that could beneficially be added tc these data bases, 2)
the usefulness of current data collection and dissemination systems,
and 3) methods of improving both collection and access.

The need for a working group to evaluate and assist in the implemen-
tation of methods to improve information exchange was recognized and
the general nature of the membership and operations of a working group
agreed upon. In addition to its other duties, the working group to be
appointed by the Executive Committee would prepare an interim report
for the Executive Commtttee for the next meeting of the organization.
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