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Introduction

Abby Gorham
University of Alaska
Fairbanks, Alaska, USA

In the fall of 1985, the Alaska Sea Grant College Program
embarked on a project to reopen the dialogue on management
alternatives for Alaska's longline fisheries. A logical
first step in the process was to discover what the worldwide
experience has been to date with vari.ous kinds of limited
access programs: their successes and failures. This was the
purpose of the conference held on Orcas Island in the state
of Washington.

The complexity of the controversy surrounding the recent
history of the U.S. halibut fishery cannot easily be con-
veyed in a short introduction: therefore we have included
an entire paper on the subject by Hugh Richards and Abby H.
Gorham, in addition to an overview by R. Bruce Rettig of the
material covered by the conference.

While it is premature and even presumptuous to draw conclu-
sions about the guidance the conference provided to Alaska,
its fishing industry, and the agencies responsible for the
management of its longline fisheries, certain truths emerge
from hearing and reading what participants contributed at
the conference.

Most obvious is that there is no single management approach
that addresses all the problems a fishery faces, nor is any
one approach appropriate for all fisheries.

This implies that to go forward will require large doses of
positive, productive interaction between industry and man-
agement. Further entrenchment of previously held positions,
pro or con, is hardly what is needed. Instead, what is re-
quired is for people from all areas of industry anc' manage-



ment to pool their talents and apply the best available in-
formation to find a way that works best for all.

Decisions cannot be made affecting livelihoods of individu-
als and whole communities without knowing the expected con-
sequences of those decisions. Consequently, large amounts
of economic, social, legal, and political information will
be required. In the realm of economics alone, much needs to
be learned about the distributional effects of different
management techniques, the effects of investment incentives,
and the structure of the market for fishing rights, however
these rights are imparted. As new information is gathered,
it should be used to dispel uncertainty. A fisherman or
processor needs to have as accurate an idea as possible of
the long-term effects on his business that can be expected
from a new management policy.

Related to both the need for information and the need to re-
open the dialogue on the local level is the need to continue
communications at the international level. Many pitfalls
can be avoided by learning from the continuing experience of
others, whose management systems have been in place longer.

Alaska is in a fortunate position in that the health of its
halibut stock is currently good. Most worldwide experience
to date with new management strategies has been in hurried
response to a resource crisis. Alaska's situation provides
a unique opportunity to thoroughly explore the alternatives
and undertake the long-term study necessary to make wise
management decisions in future years.



Overview

R. Bruce Rettig
Oregon State University
Corvallis, Washington, USA

INTRODUCTION

Restrictive licensing of fishermen, vessels, and gear is a
widely used fishery management tool around the world and has
attracted increasing attention in the United States in
recent years. At the same time, fishermen and fishery
managers wish to avoid undesirable outcomes associated with
some of the best-known programs. Review of experience in
both domestic and foreign limited access fisheries can be a
useful starting place in considering new alternatives.
Among the variations being considered for U.S. licensing
programs are individual transferable quota programs like
those recently introduced in Iceland, New Zealand, Canada
and australia, and large-scale vessel reduction programs
like those used in Norway and Japan. Economic, social, and
biological implications of these programs are of great
importance. Fundamental concerns identified by fishermen,
such as their need to have the flexibility to operate in
several fisheries, must also be carefully considered.

In this chapter, each of the programs discussed at the Orcas
Island workshop is summarized briefly. These summaries were
prepared from discussion at the workshop and from other
publications available, and are offered as a way of
integrating papers in this volume with other information.
The summaries are not meant to be comprehensive. While I
have tried to stay close to the views expressed at the
workshop, the items emphasized may reflect my biases about
the importance of various issues and questions. The
concluding discussion, in particular, is a synthesis of the
conclusions of the workshop and my views.



NORWAY

Norway is particularly interesting to Americans, both
because a considerable number of U.S. fishermen are of
Norwegian descent  and thus have shared value systems! and
because it has struggled with some of the approaches
currently being considered for Pacific groundfish
management. A brief historical outline, based on recent
writings of Bjorn Brochmann, may be helpful in understanding
why certain measures were undertaken, while other options
were not pursued  Brochmann 1983!.

From World War I to World War II

At the beginning of this century, the commercial fishing
industry was very important in Norway, both economically and
politically. A slump in foreign markets for Norwegian fish
following WWI led to a long crisis, which had a number of
important consequences. First, very powerful sales
organizations emerged. Legislation gave these organizations
great power over fish prices. While this may have had only
a limited effect on fishermen in economic terms, the
psychological impact in terms of establishing the perception
that fishermen should have power to determine prices and
incomes was considerable. Secondly, a public subsidy
program for vessel construction was created. Thirdly, the
argument that fisheries should be restricted to full-time
fishermen was codified into law with the establishment of a
general licensing program in 1950. Only persons having had
at least three years of practice and who were still in, or
connected with, the fisheries could own a fishing boat.
Finally, small purse seiners were able to greatly restrict
the development of trawlers until the 1960s.

Prom World War II to 1970

Wage and price controls, which had begun during WWII, were
maintained after the war in order to ease the inflationary
pressures from the pent-up consumer demands. Given a strong
world market for Norwegian-caught fish, the government was
able to establish a Reserve Fund from a large part of the
export revenues. Over the next few years, this fund was
used to raise prices paid to fishermen. When the fund was
used up, the sales organizations appealed to and received
substantial subsidies from the Norwegian government. In
1964, in order to get rid of the whole system of subsidies
and to transform commercial fishing into a normally
profitable occupation, the Norwegian government and the
Norwegian Fishermen's Association signed the "Rain Agree-
ment." Price subsidies were to be phased out. However, the
Fishermen's Association was given the right to demand nego-
tiations for subsidies when the wage-earning ability for
well-equipped vessels in full-year activity was not reason-
ably comparable to incomes in other industries.



Measures Since 1970

Measures of particular interest taken in the last decade and
a half included the tightening of licensing programs and the
introduction of individual vessel quotas and scrapping  buy-
back! programs.

By the late 1960s, there was widespread recognition of in-
ternational overexploitation of a number of fish stocks. As
the Atlanto-Scandian herring was depleted, fishing effort
switched to North Sea mackerel and herring. After those
stocks showed yield decreases, fleets prepared to shift to
capelin. A combination of factors, associated with percep-
tions of possible overfishing, led to a special license sys-
tem for purse seiners in 1972, which permitted replacement
of old or wrecked vessels but no new entry. That same year
a similar program was introduced for shrimp trawlers, and
later one for the saithe fleet. Deep sea trawling began af-
ter purse seining had already been developed. The principal
objective of the trawling license control program was to ad-
dress the concern that new and more powerful technology
would be applied to fish stocks already heavily exploited.

Even with the controlled expansion implicit in the licensing
system, fleet capacity exceeded bilaterally negotiated quo-
tas. About 90 percent of the capelin quota is divided among
the various purse seiners on a per vessel formula. {}uotas
increase digressively with size. For example, a large ves-
sel may get a quota one third larger than a vessel half its
size. This formula is a pragmatic tradeoff between consid-
erations of efficiency, which would lead to larger quotas
being given to larger vessels, and considerations of equity,
which would lead to attempts to equalize gross revenues
among all fishermen. In the cod fishery, the quota is allo-
cated between trawlers  who get the minority of the quota!
and the near-shore fleet, which uses a variety of gear
types. Only the trawlers have per vessel quotas. Other
vessels are primarily regulated through time and area clo-
sures.

In 1979, a scrapping program was introduced for the purse
seiners under which a vessel owner received six million
kroner to scrap his vessel and a smaller sum if the vessel
was sold abroad or redeployed out of the fishery. From 1979
to 1985, the fleet was reduced by 80,000 gross registered
tons  a decline of about 100 purse seiners with a total
cargo capacity of over 100,000 hectoliters!. Of this de-
cline, 50,000 gross tons has been attributed to sales and
scrapping schemes at a cost of 500 million kroner, which is
about $60 million at current exchange rates  Hansen, this
volume!. A similar program for trawlers led to scrapping of
14 of about 80 trawlers at a cost of 60 million kroner be-
tween 1979 and 1981, which would have been about $12 million
at exchange rates prevailing at that time  Brochmann 1983!.



Discussion

HannesSon  this volume! has recently evaluated the purse
seine licensing and fleet reduction program. He states that
the licensing system was introduced for several reasons.
Rapid depletion  due to a combination of overfishing and en-
vironmental change! made the conservation of important fish
stocks a consideration of crisis proportions. Something had
to be done to sharply reduce fishing effort, but whatever
approach was taken would have to take account of the Norwe-
gian public's commitment to the fishing industry. A second
reason for introducing licensing was that specific groups of
fishermen were concerned that other, more technologically
efficient groups of fishermen might affect them adversely.
Both of these rationales for change reflected a crisis atmo-
sphere with little explicit attention to economic effi-
ciency. Indeed, the underlying economic objeCtive was not
to attain an optimum fleet size, but to reduce the level of
subsidization. This partly explains why the cheapest ves-
sels were bought first, then somewhat more expensive vessels
were included as well.

Hannesson concludes that economically advantageous aspects
of the licensing arrangement  such as license transferabil-
ity! evolved in response to fishermen's initiatives and were
not planned by the government. He also believes that con-
trol of such fleet measures as number of vessels, gross ton-
nage, or cargo capacity was somewhat offset by investments
in greater efficiency. Some of this investment  such as
fish finders! may have been fruitless in terms of fishermen
trying to increase their shares of a fixed total catch, but
the investments also increased the value of the catch
through better handling, and increased the comfort and
safety of the vessel for the fishermen.

Finally, Hannesson concludes that the license retirement
program generated more money for the fishermen than it cost
the government. There may have been more efficient ways to
deal with the overcapacity problem, but the approach taken
appears to have been the only politically feasible method
available at that time.

ICELAND

Iceland has recently restructured its management of demersal
fisheries. After a long history of open access to its
fleets, it has now introduced both restrictive licensing and
individual transferable quotas. Since these measures appear
both to be achieving conservation goals and to have enhanced
the profitability of the fleet, they are worth monitoring
Clasely. On the other hand, Iceland's circumstances have
special characteristics, so that measures successful there
may have to be modified to fit needs elsewhere. Conse-
quently, a brief summary of why Iceland did what it did is
included here, as well as a description of its actions
 Arnason, this volume!.



Before Iceland extended its exclusive fishing zone to 200
miles, substantial foreign fishing took place off its coast.
Under these circumstances, restricting fishing effort by do-
meetic fishermen was not politically acceptable. Iceland
did impose total quotas for fish stocks that were subject to
rapid decline and thought to be susceptible to depletion.
Problems that plague the use of total allowable catch quo-
tas--misreporting and nonenforcement � did not present diffi-
culties for Iceland.

The quota imposed on Iceland's herring stocks in 1966 was
converted to a complete moratorium in 1972. When fishing
resumed in 1976, a program of individual vessel quotas, with
limited eligibility for licenses, was introduced. In 1979,
quota transfers between vessels were permitted. After rapid
expansion in the capelin fishery had led to concern about
depletion, a program to limit entry and set individual ves-
sel quotas was introduced in 1981, with provisions for par-
tial transferability of quotas being added in 1986. Follow-
ing the extension of coastal fishing jurisdiction in 1975,
demersal fisheries were managed by a total allowable catch
quota. Licenses for individual vessels in the demersal
fisheries were restricted in 1978, and a program for indi-
vidual vessel quotas was added in 1984. Relatively young
inshore shrimp and scallop fisheries were quickly placed un-
der a program of license control and total quotas; recently,
provisions for assigning individual quotas have also been
considered.

The introduction of major management changes in most fish-
eries appears to follow a crisis. In the case of Icelandic
demersal fisheries, the crisis was a decline in landings in
1982 and 1983, in the face of rising effort. As total quo-
tas became increasingly difficult to enforce, a share system
was introduced. Each vessel's share is based on its share of
the total catch of the species in question during the three
years prior to the introduction of the new system  with cer-
tain allowable exceptions, such as the necessity for laying
a vessel up for repairs during a portion of the base pe-
riod!. The quotas are issued free of charge and normally
are renewable  exceptions include violation of fishing regu-
lations!.

individual quotas  or any fraction of them! are transfer-
able, subject to slight restrictions. However, the contin-
ued holding of quotas year after year is a privilege, not a
right, under law, and hence future quotas cannot be traded;
i.e., since a vessel owner expects to receive shares but is
not guaranteed them in future years, there is nothing tangi-
ble to sell. In addition, allowance is made for a re-
stricted trading of quotas for one species for quotas for
another species. While entry is not limited, only vessels
that operated in the base period receive quotas.

Some problems have been observed. The most important fear
is that individual quotas will increase discards, since
fishermen have an incentive to maximize the value of a fixed
quantity of fish. Landing prices are regulated in Iceland,



so evidence that appears of problems or lack thereof there
may not apply to fisheries where prices fluctuate more and
are less predictable. Local information concerning the im-
pact of trip limits on discard rates may be a guide to the
possible importance of this issue. On the other hand, Ice-
landic herring managers have experimented with value quotas
as an additional measure to remove the incentive to discard.
Such a system appears to have helped in some circumstances,
but may have limited applicability. Another problem, which
has not been of much concern to date, arises from the possi-
bility of species substitution in quota formulas. There
also may be a problem with an alternate option available to
fishermen of going to an effort quota instead of catch quo-
tas. These rights to a fixed number of days at sea for a
given type of gear give fishermen extra flexibility, but may
require additional conservation measures.

The system does appear to have enabled conservation goals to
have been achieved with modest enforcement costs, since the
threat of loss of future quotas is perceived to be a strong
deterrent. Increased profitability has already been men-
tioned as an important result, as fishermen have saved costs
through fewer days at sea  effort, which had been growing at
5-10 percent annually, decreased by 25 percent in the first
year of program implementation! and enhanced planning oppor-
tunities. Fleet size has not decreased, since the licenses
are issued annually and allocation formulas do not encourage
rationalization of fishing effort. However, the fishing
season has been lengthened and the quality of fish caught
has improved. Since retaining a quota requires that vessels
be well maintained, operating equipment is now in good con-
dition.

The program is too new to learn much about redistributive
effects, but effort and catch does seem to have shifted to-
ward the western region of Iceland. Regulatory costs have
been modest, this must be largely attributed to the small
number of landing sites.

The Japanese have made extensive use of restrictive li-
censing and property rights arranqements for many years. A
recent FAO report has described these arrangements well
 Asada et al. 1983!. Parallels in problems and in responses
to problems between Japanese experiences and those of other
countries are pointed out in a recent FAO technical paper
 Beddington and Rettig 1984!.

When the Japanese talk about their use of property rights,
they mean something a bit different from what most North
American economists have in mind. The Japanese property
rights system refers to the delegation of much of the man-
agement responsibility from the government to a local coop-
erative that, in turn, decides who fishes and how. In this
sense, the Japanese method of handling property rights re-
minds one of the initial Canadian experiences with Bay of
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Fundy herring management. The main reason why this type of
system works better in Japan than in most other settings is
the strength of its fishermen's cooperatives.

The restrictive licensing system was a response to concerns
expressed by inshore, artisanal fishermen about the threat
from industrial fleets. This use of licensing to avoid con-
flicts and governmental headaches exactly parallels the im-
plementation of licensing elsewhere, as for example with
limitations placed on Norwegian deep water trawlers. Li-
censing thus tends to take on the more general purpose of
reducing conflicts between groups of fishermen, and acts as
the core of conservation-based measures. The Japanese have
been forced to engage in the largest fleet reduction program
in the world. From 1976 to 1981, more than 1600 vessels
were withdrawn from service, at a cost of over 150 billion
yen  about 700 million dollars! and a loss of 13,000 fishing
jobs.

After a period of rapid growth, economic conditions declined
in the Japanese longline tuna fishery. A vessel reduction
program lowered the number of tuna vessels from 2,652 in
1975 to 2,075 in 1982  Natsuda and Ouchi, 1984!. Half of
this  $5,408,552! was paid for by the Japanese government
and half was financed by the remaining fleet under a low-in-
terest, long-term loan from a quasi-governmental financial
institution for agriculture, forestry, and fisheries .

Fishery management in New Zealand is in some ways quite dif-
ferent from the North American experience. There are also
interesting similarities. Trawling for finfish has a long
history in the inshore waters and has experienced rapid
growth in deep water recently  Clark and Duncan, this vol-
ume!. Inshore demersal catch rose from 46,721 tons in 1977
to 66,959 tons in 1983, while the deepwater catch jumped
from 766 tons in 1977 to 29,300 tons in 1983. The inshore
catch rose in profitability from 1974 to 1978 and has de-
clined rapidly since, largely due to a shift in composition
of catch toward relatively less valuable fish and to large
cost increases in fuel and other expenditures.

Foreign fishing operations are being phased out for many
valuable deepwater species. Joint venture companies are op-
erating on a company quota arrangement, and initiatives are
being taken to convert joint ventures into strictly domestic
operations.

Licensing was introduced in 1936 and limited entry licensing
after WWII. I imited entry was eliminated in 1963, but was
reintroduced when a moratorium was placed on the issuing of
rock lobster licenses in 1978. New Zealand extended its
fishery jurisdiction in 1978. Since that time, fishery pol-
icy has heavily emphasized the replacement of foreign fish-
ing with domestic operations, and the introduction of lim-
ited entry programs into many fisheries.
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The 1983 Deepwater Trawl Policy formalized the earlier joint
venture policy into a management system based on individual
company transferable quotas. That same year, the Fisheries
Act of 1983 consolidated legislation and introduced the con-
cept of Fisheries Management Plans, and formal recognition
was given to major economic and biological problems of the
inshore fishery. Staff members of the Ministry of Agricul-
ture and Fisheries have spent the last three years, in con-
sultation with the fishing industryi developing a new man-
agement approach based on individual transferable quotas.
The ITQ system is worth careful examination, both because of
several innovative features and because of the detailed con-
sultations with industry. The following description is
based on Clark and Duncan's paper in this volume.

The individual transferable quota is a right to harvest a
specified tonnage of a species that is managed under a total
allowable catch  TAC! system, ITQs have been designed to
have many of the features of other forms of property rights,
i.e., they are perpetual and freely transferable, subject to
a public recording that a transfer took place. Just as pri-
vate property is subject to some conditions on its use, some
restrictions, such as time and area restrictions needed to
protect nursery grounds, are added to the harvesting of
ITQs.

The initial allocation of ZTQs was based, with slight modi-
fications, on historical catch. Fishermen holding permits
in May 1985 were informed of their catch records for the
years ending in September of 1982, 1983, and 1984, and were
to choose two of these years to use as a historical base av-
erage. Of the 1800 notified, nearly 1400 objected to their
records on grounds such as errors in statistics, changed
fishing patterns, and vesse!. and gear breakdowns. Objec-
tions have been reviewed by ievi ew committees, and updated
catch histories were given to fishermen early in 1986. Pro-
visional quotas will be identified by mid-1986. At that
time, ITQs can be sold back to the government. Zf needed,
provisional quotas can be reduced on a pro rata basis; but
such a procedure is to be avoided so as to ensure credibil-
ity of the new system in the eyes of the industry. Finally,
fishermen can appeal to a specially designated Quota Appeal
Authority.

The New Zealand ZTQ system is more fully described in Clark
and Duncan's paper, but a few more features may be of spe-
cial interest here. First, a sophisticated trading system
is being set up, both to make it easy for the industry to
buy and sell quota, and so that the government can use the
market system to buy back quota when the TAC needs to be re-
vised downward. Second, resource rentals  annual payments
to the government based on the value of ZTQs! will be
charged to keep the value of ZTQs from becoming so high that
this program is unacceptable to other New Zealanders
 because of a perception of an unfair windfall profit! and
to recover the costs of fishery management. Industry mem-
bers accept the principle of rentals, but have voiced objec-
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tions to the level of the charges and to the proposed proce-
dures for setting the rates. Finally, individuals imple-
menting the new program have tried to anticipate quite a
number of problems, such as discards and data fouling.
Their conclusion is that they need an aggressive enforcement
program that will have credibility among fishermen. They
also need to follow an adaptive approach, involving ongoing
discussions with fishermen and the ability to make changes
as needed in response to unforeseen circumstances.

Designing the enforcement system has been made a joint ac-
tivity of government and industry, both for the purpose of
gaining cooperation, and so as to lay the groundwork for a
possible delegation of enforcement from the government to
some type of Crown corporation in the future. The basic
idea is to minimize interference with fishermen, maximize
flexibility for operation of fishing vessels, and yet ensure
compliance. To do this, a "paper trail" is created. Fish-
ermen keep landing logs, submit monthly landing reports, and
can be required to make trip reports. Subsequent purchasers
also maintain records. Investigations will emphasize com-
puter analysis, financial audits, and review of source docu-
ments, rather than the boarding of vessels at sea or other
physical confrontations.

An important part of any enforcement scheme is the nature of
the deterrent. ln New Zealand, an ITQ regulation violation
will lead to forfeiture of the fish caught, and a second
conviction will lead to the violator being banned from the
fishery entirely. The deep-water operators fear being even
suspected of wrongdoing. A boat can be held for up to a
week during an investigation. With high operating costs and
narrow margins, this fact by itself can act as a strong de-
terrent.

AUSTRALIA

Fishery management in Australia is particularly interesting
to economists because of the extended experience there with
limited entry, and to fishermen because of the influential
role fishermen have played in the creation of fishery man-
agement measures. Normally, a discussion of groundfish man-
agement would not refer significantly to Australia, since
its fisheries are primarily for mollusks and crustaceans,
which are managed quite differently from groundfish. How-
ever, many of the trends in australian fishery management
are quite similar to events in the United States. Because
of this. a brief summary of two new trends in fishery man-
agement are of interest. The following material is drawn
from the papers by I,ilburn and Robinson in this volume.

Australia introduced license limitation in the 1960s. Al-
though economic goals were not of great concern  and manage-
ment measures did not contribute greatly to economic effi-
Cienoy!, the limited entry pragram did appear tO aSSiSt man-
agers in meeting conservation objectives, while also resolv-
ing social. conflicts among fishermen. In the 1970s. rising
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fish prices, new technology, and high expectations associ-
ated with extended fishery jurisdiction were all factors in
the rapid growth in fishing capacity. By the early 1980s,
the incomes of many fishermen were either constant or de-
clining, primarily due to rising costs  especially for
fuel!. After intensive discussions amonq state and federal
fishery managers and fishermen, Australian fishery manage-
ment is moving toward the introduction of individual trans-
ferable quotas where applicable, and toward fleet control
through effort quotas wherever ITQs will not work.

The Southern Bluefin Tuna Fisher

The introduction of radically different manaqement measures
into the southern bluefin tuna fishery followed classical
symptoms: an economic and political crisis precipitated
larqely in response to conservation concerns, but also by a
fleet expansion that exceeded the available harvest. While
management biologists' qreatest concerns came from the stock
decline and fear of a recruitment failure, fishermen were
concerned for two other reasons: they were facing growing
financial difficulties, and the original gear groups
 especially pole and bait fishermen operating off the east-
ern and southern coasts of Australia! were adversely af-
fected by the entry and growth of other gear groups
 especially purse seiners and fishermen working off the
western coast of Australia, who were operatinq closer to the
major spawning grounds and taking younger and smaller tuna!.

Major features of the fishery that made an ITQ program fea-
sible in Australia include:  a! the fishery is based on a
single, long-lived species;  b! the bulk of the catch is
landed at five or six main ports;  c! most of the fish is
either canned or exported frozen, with few processors in-
volved; and  d! the fresh market is so small that black mar-
ket sales would quickly satiate the market  Lilburn 1986!.
The ITQ system is a shares system: a national quota is set,
and eliqible fishermen get individual quotas based upon a
formula. The formula to allocate initial shares was based
on historical catch records  the best seasonal catch record
during the qualifying years! and on the current market value
of boats and gear. Robinson, who was involved in setting up
the ITQ allocations, describes the process as having been
very democratic, with extensive industry deliberations about
how the formula should be devised; and yet quite authorita-
tive and decisive in the way that the government executed
the policies.

AEter the first year, only a few conclusions emerged
 Lilburn!, but these are most interesting. First, the ITQ
program did permit an effective conservation program, with a
TAC being implemented at a level far below recent catch his-
tories. Secondly, catch capacity declined drastically, with
active participants falling from about 130 to less than 60
in one year. Thirdly, the remaining participants have been
directing the catch to higher paying markets, with the share
being exported to Japanese sashimi markets rising sharply.
While this means more money for Eishermen, it does raise en-
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forcement problems. One fishermen misrepresented his catch
and is being prosecuted. To reduce this problem in the fu-
ture, transshippers must have observers on board. Fourthly,
catch location shifted markedly from Western Australia,
where the catch was concentrated on small tuna going into
canning markets, toward South Australia. This shift is con-
sistent with conservationist and economic objectives, but
has raised social concerns about fishing communities in
Western Australia. Finally, some of the effort taken away
from the southern bluefin tuna fishery appears to have
shifted into other fisheries, some of which were already
fully exploited. Effort shift is thus a reason to plan
wherever possible for several fisheries at a time, rather
than treating each as an isolated case.

The Northern Prawn Fisher

Early government involvement in the northern prawn fishery
was rather like a motorist driving with one foot on the gas
pedal and one foot on the brake. Public subsidies were used
to develop the fishery, with the primary intent of increas-
ing settlements in the sparsely populated north. Instead of
that goal being achieved, an overcapitalized fisnery was
created, with the product moved either by road or. by sea to
plants elsewhere for processing, or else "bulk packed" on
board trawlers. Initial limited entry programs, implemented
in 1976, included a limited replacement policy intended to
stop fishermen from upgrading their vessels to ones with
greater capacity. When the replacement policy proved to be
unenforceable, it was replaced with one which limited
length � to just the size that qualified for a ship-building
subsidy program. In addition to having little effect on av-
erage vessel size, the replacement policy had no impact on
investment in new technology associated with boat design and
construction, ergine power, navigational aids, and fishing
gear and equipment.

With a broad consensus that the fishery was facing a period
of economic decline unless drastic actions took place, a
joint industry-government committee, relying on advice from
an industry organization, developed an input quota scheme.
Representatives of the local fishing industry defined "boat
units" of fishing capacity, calculated by a formula based on
under-deck volume and engine power  Lilburn!. These boat
units were transferable: a. vessel owner wishing to replace
his current vessel with one of greater capacity  measured as
one with more boat units! could buy boat units from another
vessel owner. To fish in the northern prawn fishery, a ves-
sel license had to be "endorsed" with the necessary number
of boat units. Also, to get a license for this fishery a
person had to retire all licenses to other fisheries.

A Voluntary Adjustment Scheme was implemented, which is to
be financed by the industry. Late in 1985, fuel costs began
to drop, and prawn prices were high. With rising net in-
comes, buy-back has become more difficult. For all practi-
cal purposes, further fleet capacity reduction may have to
wait for an economic downturn. On the more negative side,
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some of the capacity which left the northern prawn fishery
moved to other prawn fisheries. The northern prawn fishery
thus appears to be one more example of the dangers in plan-
ning fishery management for one fishery at a time; reducing
excess effort in one fishery may increase excess effort in
other fisheries.

Lilburn takes great pains to point out that the successes in
input and output quota schemes, limited though they may be,
are improvements and that these would not have been possible
without substantial involvement of the fishing industry at
two levels: membership on joint government-industry planning
committees, and participation in advisory committees. Such
consultation is time-consuming and expensive, but is key to
the acceptability of new approaches in Australia.

Access to commercial fisheries in Canada began to close in
1968 with a restrictive licensing program for salmon in
British Columbia. By the end of the 1970s, 10 fisheries
were under separate licensing arrangements, and open access
to major fisheries ended. In every case, the new licensing
arrangement followed a crisis. The common pattern was an
increase in prices, followed by an expansion in fishing ef-
fort, followed by stock depletion  not necessarily caused by
the fishing effort, but often aqgravated by the difficulty
in enforcing conservation measures in a timely manner when a
fleet had grown too large!.

Licensing programs probably started too late and began with
excessively large fleets. Criteria for initial allocation
of licenses included the grandfatherinq in of all operators
with a recent history of participation and/or investment in
fishing. Since holding a license not only allowed current
participation, but also preserved future options of trans-
ferring the license or remaining in a fishery that might be-
come more valuable, when restrictive licensing beqan the
size of the fleet increased above the number that would oth-
erwise have existed. For similar reasons, license holders
were less likely to leave the fishery, thus turning limited
entry into "limited exit." The measures, once taken, proved
to be substantially irreversible. Any institutional change
tends to have inertia; neither the majority of licensed
fishermen nor the government has shown great interest in re-
turning to open access.

Whatever the assessment of license limitation, a consensus
emerged in the late 1970s that new approaches were needed.
The Pearse Commission on the Pacific Coast and the Kirby
Commission on the Atlantic Coast drew a great deal of atten-
tion, but the government was not able to completely pursue
proposals for fishery rationalization. A number of reasons
for inaction can be offered: the Minister of Fisheries has
chanqed six times in recent years and there has also been
great turnover at senior levels in the Department of Fish-
eries and Oceans. Fisheries have been qenerally depressed.

16



Gear wars have undermined leadership within the fishing in-
dustry. Budgets have expanded and contracted. While use of
taxation as a management instrument is not being discussed
as much as it once was, and while major disillusionment has
been expressed with several of the license limitation pro-
grams, new initiatives with quota licensing and area licens-
ing have drawn renewed interest.

Atlantic Canada

Groundfish scientists and managers working in the Northeast
Pacific can learn much from the Canadian and U.S. experi-
ences with groundfish on the other side of the North Ameri-
can continent. The harvest of groundfish in coastal waters
off New England and the maritime provinces has a long and
distinguished history. Sadly, stock depletion came to be an
integral part of that history, especially with the appear-
ance of large, distant-water fishing fleets. Finally, in
1972, the International Commission for the Northwest At-
lantic Fisheries  ICNAF! introduced national quota controls
and managed these until the United States and Canada estab-
lished extended fishery conservation zones.

Atlantic Canada adopted restrictive licensing for offshore
groundfish fleets in 1973. The combination of license limi-
tation and traditional fishery management measures were not
sufficient to deal with excess capacity and associated prob-
lems, especially the politically explosive competition be-
tween large offshore trawlers and the many small-scale in-
shore fishermen. In 1982, enterprise allocations were es-
tablished for a portion of the offshore trawler fleet
 Nacdonald 1984!. Using a formula based on historical
catch, adjacency to the resource, and fishing capacity, the
four large fishing companies negotiated quotas with the De-
partment of Fisheries and Oceans. Seventeen smaller compa-
nies fished competitively for the remainder of the offshore
quotas. The following year, due to restructuring of the ma-
jor offshore companies, the program was temporarily discon-
tinued. In 1984, at the urging of the Kirby Commission, en-
terprise allocations were resumed, and were applied to all
fishing companies. Currently, in 1986, all allocations are
being calculated at percentage shares of total allowable
catches and are not transferable  Fraser, this volume!. The
program is probably too new to be judged fairly. In addi-
tion, major policy initiatives to restructure fishing compa-
nies, and recent stress associated with high costs and soft
markets, makes it difficult to sort out effects of the pro-
gram from other sources of change. In addition, problems
arise from an ecologically and economically highly diverse
mix of fisheries, which is intertwined with a rural economy
facing high unemployment and few economic development op-
tions.

Individual quota programs have been used, and sorely tried,
in the Atlantic Canadian herring fisheries. The federal
government imposed limited entry in the mid-1970s on a
chaotic fishery, which had just seen a decade of rapid ex-
pansion of fishing effort and a severe stock decline at a
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time of low prices. Najor changes were thought to be needed
to separate the primary fishing industry from processors, to
give fishermen improved bargaininq power, and to raise ex-
vessel prices by shifting herring from a meal to a food
fishery  Peacock and NacFarlane, this volume!. Among sev-
eral actions taken, the Atlantic Herring Fishermen's Narket-
ing Cooperative was given management authority with respect
to an over-the-side sale to Polish processing vessels, at a
price greatly in excess of the domestic herring price.

A unified manaqement system, with the Department of Fish-
eries and Oceans settinq quotas, and allocations being made
by the fishermen's cooperative, so enhanced the earnings of
the fishermen, the quality of the fish caught, and the abil-
ity to manage the fishery that many people began to see the
Bay of Fundy herring fishery as a panacea and as a model for
other fisheries. Unfortunately, after three successful
years, the program unraveled. A group of fourteen purse
seiners split away from the original cooperative to form the
South West Seiners Co., Ltd. Fish quality declined as the
average size of catch decreased, prices fell, and unreported
catches greatly increased, leading to overfishing. In 1983,
a new system based on individual quotas was put in place,
along with other measures such as area licensinq
 restriction of each vessel to fish only in its area!; a new
quota system that allocated quota by areas to fleets and, on
a share basis, to vesse!.s within a fleet; a fleet-reduction
program; and a new vessel replacement policy. Very serious
misreporting problems and enforcement difficulties are the
principal concerns at thie stage  Peacock and NacFarlane
1986!. However, at the outse. of the program a commitment
was made to keep the program unaltered for ten years. In
addition to the administrative and enforcement issues al-
ready mentioned, herring fisheries are subject to wide vari-
ation in availability and abundance as well as to variation
in market conditions. Careful assessment will be needed to
separate the impact of the individual quota proqram from
other influences.

Ontario

Based on concern about an imminent collapse in specific
Great Lakes fish stocks, criticism of fisheries programs by
recreational anglers, and problems with the lake trout reha-
bilitation program, government-industry discussions in 1979
led to the formation of a joint Committee to Nodernize the
Ontario Commercial Fishery. In its 1982 report, the commit-
tee proposed a program including individual species quotas
based on the best three years in the period from 1976 to
1982, transferability of licenses and quotas  quotas could
be sold in total or in part!, a new li.cense fee system con-
sisting of a base price of $100 plus royalties  in 1987
these are, tentatively, to be 1.5 percent of landed value!,
reduced regulatory controls on fishing, and improved cooper-
ation in the areas of "self-policing" and fisheries assess-
ment  Haxell, this volume!.
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When the Ontario Minister of Natural Resources announced his
plan to implement an ITQ system in 1984, industry members of
the committee repudiated their earlier support. After quo-
tas were initially assigned, 100 of the 900 licensees ap-
pealed their quota to quota review committees. Twelve fish-
ermen appealed for government assistance to avoid financial
disaster. Self-regulation emerged on Lake Erie with indus-
try, in effect, taking aver responsibility for enforcement
of the individual quota program. The individual quota pro-
gram has been appealed through the courts. While the appeal
has gone against the challengers at the provincial level and
is yet to be heard by the Supreme Court of Canada, the un-
certainty introduced by the court case led to a period of
overfishing which, in turn, was associated with a sharp drop
in fish prices. Aside from that period, fishing has become
more orderly, and prices and marketing strategies appear to
have improved fishermen's incomes.

Evaluation of the new program is made more difficult by
other events. Fish markets have had to adjust to foreign
competition, a dioxin scare with respect to smelt, changes
in tastes, and cost increases  Cowan, this volume!. To gain
greater industry acceptance, implementation has been incre-
mental. TAC may have been set too high to meet requests for
quotas, thus interfering with goals of protecting stocks.
Incidental catch is a point of concern both to the govern-
ment and to the recreational anglers. Also of concern are
compliance problems: catches are not always reported on
time, fishing locations are not reported accurately, and a
trend toward vertical integration  fisherman becomes a pro-
cessor and sells to himself! reduces accountability.

Perhaps the most favorable outcome from the program is the
enhanced cooperation between the Ontario Ministry of Natural
Resources and the fishing industry, both because individual
quotas, in and of themselves, delegate more control to fish-
ermen, and because of the extensive consultation process
with fishermen.

British Columbia

License limitation has been used as a management technique
in British COlumbia for almost two decades. While the lim-
ited entry program has been effective to some extent in
British Columbia, a broad consensus emerged that new ap-
proaches were needed in several fisheries  Pearse 1982!.
The roe herring fishery was one of the most chaotic and un-
manageable fisheries in western Canada, with too many li-
censed vessels, too much investment in vessels, gear, and
equipment, and declining production. The following account
of recent trends in managing that fishery is condensed from
Macgillivray  this volume!.

In response to these concerns, area licensing was introduced
on an experimental basis in 1981. Each roe herring license
applied to a defined area and was good for that area for a
period of one year; licenses could not be transferred during
a seaion  other than when a vessel was lost or destroyed!;
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and a ceiling was placed on the number of licenses for each
area. In 1982, the practice of multiple licensing began in
both the seine and gillnet fleets and became especially im-
portant in the seine fishery. Since 1983, the catch quota
for each area has been set well in advance of the fishery
and is not subject to revision within the season.

Fishermen and fishery managers alike believe that area li-
censing has improved the ability of managers to meet biolog-
ical conservation goals. Risk of overfishing appears to be
slightly less, due to the smaller number of vessels on a
specific fiShing ground at Opening. Gear congestion has
been reduced. Within both groups  managers and fishermen!,
a variety of views are held as to the possible impact of
area licensing on spawning stocks. Early in the program
there was some pressure to take the catch during the open-
ing; this was reversed when the Department of Fisheries and
Oceans stopped making in-season changes in the total allow-
able catch for each area and moved to fixed catch quotas.

Economic gains from area licensing appear to be most favor-
able for gillnetters. Fuel costs have been reduced, as many
vessels stay on one ground instead of moving from area to
area. The fleet has also declined in size; the number of
licensed gillnet vessels declined from 1305 in 1981 to 957
in 1985. Savings have also been made by seiners, but to a
lesser degree, since a larger number of seiners own multiple
licenses and single-licensed vessels will move to other
grounds to assist pool partners. The number of seiners has
declined from 252 in 1981 to 175 in 1985.

Income is being distributed differently due to area licens-
ing. Earnings are more evenly distributed among active
gillnetters than in the past, while the earnings in the
seine fleet have become less uniformly distributed, with a
greater share of the landings being accounted for by the top
10 percent of the fleet and a much smaller share being taken
by the bottom 30 percent of the fleet. The advent of multi-
ple licensing has also redistributed earnings from active
fishermen to individuals owning licenses and leasing them to
fishermen. Some members of the fishing industry greatly re-
sent this fact. As the fishing effort has declined, members
of fishing crews have become unemployed, which is viewed as
a serious, even if short-term, cost to fishing communities.

Administrative costs have gone up slightly due to an in-
creased work load in the DFO License Division and the need
for improved stock forecasts, brought about by the change
from in-season closures to fixed area quotas. On the other
hand, cooperation between fishermen and the Department of
Fisheries and Oceans has improved, making administration and
enforcement much easier for the officers involved.

Conclusions

Peter Pearse suggested at the workshap that the Canadian ex-
perience leads to five major conclusions. First, a convinc-
ing plan must be developed and managers must stick =o it.
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The plan must be directed at fishermen's key concerns.
Fishermen want to know what their circumstances will be in
the near future. They want to be better off in terms of
both profits and size of landings and they want stocks to be
improved or, at least, to not decline. Consequently, plans
must be clear and efficient, consistent, and show promise of
personal improvement.

Secondly, disaster is the mother of institutional change.
When circumstances have deteriorated sharply, a consensus
can be formed that a change is needed. As a result., reflec-
tive thinkers in the industry and in government shOuld con-
tinually be looking for possible improvements. When crises
break, the new options can then be offered.

Thirdly, equity is more important to the industry than eco-
nomic efficiency. Fishermen are concerned about their
shares at all levels: their individual share of a vessel's
earnings, their vessel's share of the fleet catch, their
gear group's share of the total allowable catch, the share
of the biomass that is allowed to be caught. The concept of
equity is an elusive one. Perceived equity is more important
than the share actually received.

Perceptions of fairness are difficult to communicate to out-
siders, which leads to the fourth conclusion. Fishermen
have to be involved with the process of institutional
change. In addition to being the best at making social
judgments, they are better able to judge how they are likely
to respond to new circumstances than an outsider would be.
Involvement is also important to prevent the fisherman from
feeling that something is being imposed on them.

Finally, leadership is important.
failed because no one was capable
ship when consistent action needed
fact that Canada does not have to
islative procedure means that new
implemented, turnover of leaders
leaders to step away from previous
policies are not given a fair trial.

Promising programs have
of demonstrating leader-
to be taken. While the

resort to a lengthy leg-
policies can be quickly
and the ability of new
policies means that those

UNITED STATES

Many techniques of restricting entry of new fishermen and
allocating fishing opportunities among fishermen have been
used in the United States. These include the private owner-
ship and/or leasing of oyster beds, voluntary layups between
fishing trips in the Pacific halibut fi shery, trip limits
 nontransferable vessel quotas! in both Pacific and Atlantic
groundfish fisheries, harbor gangs that let new entrants to
New England lobster fisheries know the consequences of in-
cursions to some or all of the best grounds, and many other
responses from fishermen, processors, and governments that
discourage entry. Restrictive licensing, however, has had a
relatively short history in the United States. Host of the
limited entry programs introduced in recent years are found



in the Pacific states and the Great Lakes states; there is
also one major fishery under a limited entry program in the
Atlantic.

The idea of license limitation has faced major opposition in
the United States, especially in multipurpose, multispecies
fisheries. One reason is that fishermen are fearful that
restrictive licensing is coming into place in a piecemeal
fashion; the solution of a problem in one fishery then be-
comes the problem in another fishery, This is of great con-
cern to fishermen who have diversified their operating
strategies so as to participate in several fisheries within
a given year and to shift from fishery to fishery, as envi-
ronmental forces cause some stocks to increase while others
are on a decline. A second concern lies with the price of
entry. While ITQ and transferable license programs do allow
multipurpose fishermen to operate in several fisheries,
fishermen fear that the cost of buying or leasing licenses
could make diversification more expensive.

Even when many fishermen become interested in license limi-
tation, such programs are hard to implement. In some areas,
processors have opposed restrictive licensing, perhaps be-
cause the creation of a smaller, better organization of
fishermen would alter bargaining power. In a pluralistic
democracy, minorities are often able to exercise a veto, es-
pecially when they feel as strongly about something as some
groups feel about limited entry.

Allocation is a critical issue in institutional change, es-
pecially when a fish stock has been depleted and is being
rebuilt. Before fishermen are willing to make short-term
sacrifices, they want to know what their long-term gains
will be.

When restrictive licensing programs are discussed prior to
resolution of allocation issues, the uncertainty about who
will receive the future gains makes the whole question of
sacrifice an intellectual exercise of little interest to
fishermen. Governments find allocation questions very dif-
ficult and resort to procrastination via additional studies
when new policies may require extended discussion and nego-
tiation with fishermen.

License limitation has been slow in coming because of insti-
tutional inertia. Fishery managers are used to managing for
biological conservation goals. Economic management not only
greatly adds to their efforts, but it is a foreign concept
for many.

Finally, one of the greatest difficulties for license limi-
tation in the United States is that it begins with morato-
ria. A moratorium is a transitional phase, and it tends to
be accompanied by a number of problems. In many cases, man-
agers do not move to a permanent system and fishermen begin
to think of the uncertain, unstable first phase as the pro-
gram itself. They become cynical about any form of restric-
tive licensing, so that it becomes harder to introduce simi-
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lar programs elsewhere. Nonetheless, some licensing pro-
grams are becoming mature enough to have advocates as well
as critics.

Mid-Atlantic Surf Clams

The surf clam fishery that takes place along the Northwest
Atlantic Coast of the United States was the first fishery to
be placed under federal limited entry in the United States
 Nichols, this volume!. The reason for this uniqueness may
be as much a matter of timing as anything else. The Magnu-
son Pishery Conservati on and Management Act followed wide-
ranging discussions among processors, fishermen, and state
and federal fishery managers, who were seeking ways to re-
cover from a biological crisis. All the involved parties
agreed that recovery would require sharp control over exces-
sive fishing capacity. The surf clam fishery management
plan was one of the first to be put into place under the
Magnuson Act.

In order to rebuild the surf clam populations while minimiz-
ing short-term economic dislocations and preventing excess
harvest of the ocean quahog resource, a wide range of man-
agement tools were chosen. ln addition to the moratorium on
new entry, measures included quotas, time and area closures,
a new licensing program, record-keeping systems for both
fishermen and processors, and vessel marking requirements.
The vessel moratorium, which was intended as a temporary
measure, has been extended again and again. Although ob-
servers disagree on its effects, industry members have sup-
ported its continuation largely in the belief that they have
borne significant costs to support resource recovery and
should be the primary beneficiaries of improved harvests.
Nichols concludes, however, that "the moratorium raises all
the philosophical issues attendant upon discussion of more
refined and comprehensive limited entry management options,
but offers none of the management benefits which could be
had through a more accurate matching of physical harvesting
capacity with maximum sustainable yield."

a~ah ' an

In the nineteenth century, Great Lakes fisheries provided
large hand valuable commercial harvests to the United
States. The cumulative impact of environmental degrada-
tion, along with the invasion of the sea lamprey, had devas-
tating consequences for a number of the most valued species.
When substantial cooperative efforts between the United
States and Canada led to a revitalization of Great Lakes
fisheries in the 1960s, fishery managers in the United
States acted aggressively to change fishery management as
sharply as the ecosystem had been changed.

Discussion based on unpublished material presented at the
workshop by Asa Wright.
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Restrictive licensing was introduced in 14ichigan in 1968.
In 1970, licensing arrangements were changed as the lakes
were zoned into areas of preference for rehabilitation,
recreation, and commercial fishery development. The number
of commercial fishermen has greatly declined, with the num-
ber of licenses falling from about 1000 in 1965 to about 90
today. Part-time fishermen were the first category targeted
for elimination. Michigan attempted to eliminate gill nets
in 1974 in order to restrict commercial fishing to gears ca-
pable of selecting non-recreational fish. After a period of
unsettling conflicts in the courts between the state and In-
dian tribes, a negotiated 15 year management plan used zon-
ing as a technique to permit Indians to use gill nets in
certain waters and to empower states to enforce recreational
and rehabilitative zones  with controlled use of commercial
selective gear!. This cooling-off period allowed the vari-
ous parties to adjust to rapid changes and to lay the
groundwork for future management.

California

California's experience with limited entry programs dates
back to the restrictive licensing program introduced into
the herring roe fishery in 1974. Like some of the other
limited entry programs in California, the herring roe pro-
gram was a political solution to a social conflict. Recre-
ational anglers and owners of property bordering on San
Francisco Bay wanted to ban commercial fishing in the bay
entirely; the restrictive licensing program was a compromise
to allow commercial fishing to proceed.

While each limited access fishery has its own mix of ap-
proaches, the three types of controls used are qualified en-
try, where fishermen must prove themselves to be knowledge-
able and/or experienced before they can be licensed; entry
moratorium, where new entry is temporarily frozen in expec-
tation of a future change in arrangements; and limited en-
try, which has specific conditions for licensing new fisher-
men. In the choice of limited entry methods, as in fishery
management generally, the legislative and executive branches
of the California government rarely consider measures aimed
at economic efficiency, sometimes pursue stability of fish-
eries and reduction of social conflicts, but make resource
conservation and equitable allocation their central goals
 Huppert and Odemar, this volume!. The abalone fishery is
an example of a fishery where limited licensing was intro-
duced for conservation reasons. To rebuild stocks, Califor-
nia not only limited the number of participants but also re-
quired a test to prove that the diver was qualified, in the
belief that restricting the fishery to professional fisher-
men would prevent wastage due to fishing ignorance.

Reluctance to consider economic efficiency, and perceptions
of inequity, are key factors in resistance to transferable
licenses in California. The California view is that making
licenses transferable would create a valuable asset; to en-
ter a fishery would then require the purchase of a an expen-
sive license; this type of limitation on entry is viewed as
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an undesirable form of discrimination. All licenses are
nontransferable and must be renewed annually. All licenses
are personal, except in the troll salmon fishery, where the
license is attached to the vessel. Since the vessel can be
sold, this troll salmon licensing system is, in fact, a
transferable One. The new owner must go to a license review
board and show that the vessel has not increased its fishing
power in the meantime.

Initial a1location of licenses is based on experience and
investment; in most fisheries, new programs grandfather in
current and recent participants. The single fiShery which
has departed most from standard approaches in California has
been the troll salmon fishery. When the initial moratorium
on new entry into the salmon fishery was replaced by the
current program, changes came from the industry itself. As
has been true in Australia, serious consideration of eco-
nomic objectives required a concerted effort on the part of
fishing industry leaders.

0~re on

1n 1979, the Oregon legislature placed moratoria on it~
ocean troll and Columbia River gillnet salmon fisheries.
The moratoria were imposed for several reasons. One factor
was the fear that fishermen displaced from Washington would
move into Oregon waters. There also was a belief that if
the state did not act, the federal government might impose
its own program. Finally, commercial salmon fishermen were
having economic troubles, and many people believed that the
addition of new fishermen would further worsen the economic
circumstances of current fishermen.

At the same time that the salmon moratoria were put into
place, a moratorium for the shrimp fishery was passed,
largely because of fears that shrimpers then having economic
troubles in the Gulf of Hexico were about to move into the
Oregon fishery en masse. Since then, moratoria have been
placed on the scallop and roe herring fisheries as well. In
each case, initial allocation of licenses was based upon
liberal grandfathering criteria; since eligibility was based
on participation in any one of several base years, fishing
effort actually increased after the moratoria took effect.
All licensing programs require a small number of annual
landings to maintain one's eligibility, but this has been
waived for salmon when abundance has been very low in order
to discourage fishing on the depressed stock; and under
other special circumstances.

A special fishery permit board was created to deal with ap-
peals on license eligibility; its decisions are not review-
able by the Oregon Commissicn of Fish and Wildlife, which
otherwise is the top administrative fishery agency in the
state. Host of the licenses are transferable under special

Discussion based on unpublished material presented at the
workshop by Dorothy Lawman.
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circumstances and, with the exception or salmon gillnet li-
censes, provisions exist for awarding new licenses.

The gillnet fishery has been on a long historical decline
for a number of reasons, including allocations to Indian
tribes and environmental factors that have affected the
abundance of important Columbia River salmon stocks. To
ease the circumstances of the gillnetters, a modest buy-back
program has taken place. The buy-back used a reverse auc-
tion process. Sealed bids were received from license hold-
ers. The Fish and Wildlife Commission agreed to buy li-
censes back from the lowest bidders. The Commission also
placed a ceiling on what it was willing to pay. The ceiling
reflected the views of some commissioners that fishermen
have privileges, not rights, and that the state should not
buy back something that was never given. The important role
of philosophical judgments about the rights and obligations
of users of fishery resources makes fishery administration
complex and difficult. The buy-back program is now inac-
tive.

w~as| 'n to

Salmon fisheries in Washington have been subjected to a num-
ber of changes in the last decade  Jelvik, this volume!. A
judicial decision guaranteeing treaty Indian tribes access
to a substantial share of the resource required major con-
trols on non-Indian fishermen. Other forces affecting
salmon regulation included implementation of the Magnuson
Fishery Conservation and Management Act; a renegotiation of
salmon treaties with Canada; implementation of fishery pro-
visions of the Northwest Power Planning Act; budget pres-
sures affecting hatchery operations; adverse environmental
conditions, including an El Nino event that reduced survival
for a number of salmonid stocks and a volcanic eruption that
poured silt into important spawning streams; and various
market conditions which, at times, severely depressed ex-
vessel prices.

Several of the changes were difficult to foresee because of
considerable uncertainty on some issues. For example, judi-
cial decisions affecting Indian fishing rights were appealed
to the U.S. Supreme Court, a process which took a long time.
In the interim, the Washington Department of Fisheries was
being served with contradictory implementation orders from
state and federal courts. Not surprisingly, under these
circumstances, initial buy-back programs were crisis-ori-
ented and poorly planned. At the time that the first sev-
eral hundred boats were purchased by the state, there was
not even a moratorium on new entry, so that early buy-backs
included new boats'

While buy-back programs in Washington were initially funded
by the federal government, an attempt was made to stretch
the limited funds by auctioning off the boats which had just
been purchased. Non-Indian fishermen could buy boats so
long as they were not used to fish for salmon in Washington.
On the other hand, Indians could and did buy some of the
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boats to enter the salmon fishery, leading to protests from
non-Indian fishermen. The open, public auctions were then
replaced with closed auctions, where boats were sold in re-
sponse to sealed bids. The Washington Department of Fish-
eries has since decided not to buy back gear or hold auc-
tions any longer. Future buy-backs will deal only with pur-
chase of licenses.

Buy-back programs in Washington do not appear to have had
any impact on conservation or economic efficiency. The
sharp decline in the total size of some of the fleets may be
due as much or more to depressed salmon prices, high operat-
ing costs, and limited fishing opportunities, as to any ves-
sel reduction initiative of the state. Instead the implicit
goal has always been one of equity. There has been, for ex-
ample, an attempt to get federal compensation for individu-
als displaced by federal court decisions. The Department of
Fisheries has tried to target its aid to marginal fishermen
who may have been hit hardest. The success of these pro-
grams is difficult to calculate. In any event, the question
is more one of perceived equity than of any observable mea-
sure.

Alaska

Several attempts to introduce license limitation into Alaska
were declared unconstitutional. The current limited entry
statute was passed in 1973, the year after an Alaska consti-
tutional amendment was passed with the explicit intent of
allowing the state "to limit entry into any fishery for pur-
poses of resource conservation, to prevent economic distress
among fishermen and those dependent upon them for a liveli-
hood, and to promote the efficient development of aquacul-
ture"  Schelle and Muse, this volume!. The long and heated
discussion of limited entry did lead to thorough considera-
tion of objectives and to the creation of a relatively ag-
gressive program.

Recognizing that late implementation of license limitation
programs or decline in the abundance of certain fish stocks
could lead to excessive fishing capacity, Alaska created a
vessel reduction program. The buy-back program was declared
invalid because dedicating public revenue for specific pur-
poses violated the Alaska state constitution. Although al-
ternative approaches can be devised to meet constitutional
concerns, the steps taken next will require a careful reex-
amination of the objectives that Alaska really wants such a
program to achieve.

One of the primary motivations for instituting limited entry
systems in Alaska was to preserve fishing opportunities for
residents of rural Alaskan fishing villages, Since initial
attempts to favor such people were denied on constitutional
grounds, a complex and expensive system was created that
could give rural residents in high unemployment areas higher
standing, without directly discriminating against non-
Alaskans. How effective the initial allocation method actu-
ally was has been disputed. The transferable licenses do
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sot seem to have shifted fishing opportunities from Alaskans
to non-Alaskans, but there does appear to have been a shift
from rural areas near the limited fishing grounds to urban
areas, and licenses also have shifted from Alaska Natives to
non-Natives.

It is difficult to assess the contribution of the limited
entry program to the goal of economic efficiency. On the
one hand, permit values have risen and permit holders find
borrowing money easier, even though they cannot pledge their
permits as collateral. On the other hand, there has been an
increased use of capital and labor. While increased capital
expenditures have led to greater comfort and safety of oper-
ations, the higher costs may reflect some dissipation of
economic gains.

Limited entry programs appear to be well established in
Alaska, yet they are undergoing significant growth and
change. The current program must be modified to comply with
Alaska laws. Extension to other fisheries will require fur-
ther modification. New forms of access limitation are
likely to be reviewed with interest, as well as caution.
These continuing changes reflect both the complexity of the
problems facing Alaska fisheries and the diversity of the
fishermen working in the state.

DEVELOP ING NATIONS

The extension of coastal fishing jurisdiction has presented
new responsibilities and opportunities in developing coastal
states as well as in the developed nations. For many of
these countries, the greatest concern is resolving jurisdic-
tional disputes with neighboring nations and establishing
arrangements with developed nations that conduct distant-wa-
ter fishing. The licensing issue of greatest concern is
therefore related to control of foreigners rather than of
domestic fishermen.

An extreme case of limited access in a developing nation is
Saudi Arabia, where marine fishing is conducted through a
state corporation  Newton, this volume!. Although many na-
tions have some type of licensing control, few developing
countries have introduced substantial license limitation
programs. One exception worth mentioning is Nalaysia.

N~ala s'a

The objectives of malaysian fisheries licensing policy are
to eliminate competition and conflict between traditional
small-scale fishermen and trawlers in inshore waters, to
prevent overexploitation of inshore fisheries, to achieve
more equitable allocation of fishing opportunities, to re-
structure the ownership of fishing units, and to promote the
development of offshore fisheries. To achieve these goals,
malaysia decided to supplement traditional approaches of
gear restrictions and time and area closures with a two-part
approach. The key part of the new policy is area zoning:

28



zones from 0 to 5 miles, from 5 to 12 miles, and from 12 to
30 miles are each reserved for fishing vessels of increasing
size categories, but they are all to be Malaysian; the zone
outside 30 miles but within the extended economic zone is to
be fished by joint ventures and chartered foreign operators.
Within each zone, fishing effort is to be regulated through
license limitation  Najid 1984!.

Implementation has been difficult, partly due to 1*ck of
good data and partly to the social and political difficul-
ties of acting on the data available. The lack of coordina-
tion between the fishery management agency and other govern-
ment agencies has weakened the license control policy. En-
forcement has also been a major problem, particularly in
gathering support to control the vast number of small, in-
shore vessels. The further the zone is from shore, the less
political difficulty exists with pursuing enforcement, but
the greater the cost. All difficulties notwithstanding,
Malaysia remains committed to restrictive licensing, and
plans to continue this policy.

COMCLUSIOMS

Much of the discussion at the workshop was intended to ex-
plore specific experiences. To the extent possible, these
discussions have been integrated into the material above.
In addition, some broad conclusions were reached.
O~b'eat've

One of the most fundamental conclusions is that you get what
you strive for, to paraphrase an old saying. Fishery man-
agement programs everywhere are the product of complex le-
gal, political, and social systems. Many interest groups
are involved, each of which has its own agenda. Fishery ra-
tionalization programs are modified to reflect these compet-
ing objectives, and not surprisingly their outcomes are
strongly affected by the dominant interests involved in de-
signing and executing fishery policy. Objectives generally
include conservation  prevention of growth and recruitment
overfishing! which is commonly associated with the status of
fish stocks; economic efficiency; the economic well-being of
fishermen as measured in terms of profits and stability of
activities from year to year; political acceptability; ad-
ministrative feasibility  including administrative and en-
forcement costs!; employment opportunities in fishing commu-
nities; the perceived fairness of fishery regulations; and
other measures of social well-being.

Economic efficiency is rarely considered in the design of
fishery rationalization programs, and most programs fare
poorly when measured in terms of economic efficiency. Re-
lated objectives of economic well-being of fishermen and
fishing communities are rarely attained without the vigorous
participation of leaders of the affected fishing industry.
Likewise, evaluation in terms of equity relates closely to
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how much consultation has taken place with leaders of the
fishing industry.

Equity is the most important objective to the successful de-
sign of fishery rationalization programs. This begins with
the need for the parties involved to develop a clear idea of
how a specific program will affect them. Since fishermen
will judge ongoing programs for themselves, this usually
means that the most difficult phase of a program is its in-
troduction and that the initial allocation of licenses or
fishing rights will be the most important issue to discuss.

Individual Transferable uotas

The workshop also arrived at a few general conclusions about
individual transferable quotas. In general, ITQs were
thought to be more efficient than other regulatory schemes,
as judged by a number of criteria, including economic effi-
ciency. On the other hand, there are few examples of highly
successful ITQ programs, and most of those are relatively
new. The programs that look most promising, such as Ice-
land's and New Zealand's, have a number of characteristics
that hold enforcement and administrative costs to a reason-
able level, such as a limited number of landing sites and
good cooperation between the fishing industry and the regu-
latory authority. As other countries examine the ITQ con-
cept, they will need to carefully consider the likely admin-
istrative costs.

One item of great concern with ITQ programs is the possibil-
ity of an increase in discards taking place as the fishermen
try to maximize the value of the limited catch. This does
not mean that ITQ programs should be rejected, for discards
are a concern in most fisheries and can be increased by
other fishery regulations just as much as by ITQs. As a
general rule, fishermen work hard to catch fish and dislike
throwing them back to sea even when required to. If the
fishermen support the regulatory program, discards may be
voluntarily held to a low level. Nonetheless, managers
should look for incentives to avoid discards. One alterna-
tive that has been tried in Iceland's herring fishery is a
value quota, which removes part of the incentive to throw
catch back.

Another discard concern comes from limited bycatch in multi-
species fisheries. When fishermen have caught all of their
quota for a species, but have quota left for others, they
can theoretically continue to fish and either dump the lim-
ited species or try to pass it off as another species.
While most fishermen find such practices distasteful, incen-
tives to reinforce their natural antipathy may be necessary.
The programS in Iceland and New Zealand both have provisions
that allow fishermen to exceed some of their quotas slightly
but involve an incentive that is intended to discourage de-
liberate Overfiahing. In bOth Of theSe COuntrieS, the de-
termination of an incentive that will avert massive discard-
ing, while at the same time deterring targeting of species

30



when a quota is reached, is seen as an issue requiring major
attention.

Vessel Reduction Pro rams

Although programs to limit licenses present more difficul-
ties than were widely recognized a decade ago, they can
still be valuable under several circumstances. Since li-
censing restrictions are seldom imposed until the fishing
fleet capacity has become much larger than is needed in a
specific fishery, consideration must be given to vessel re-
duction programs. One seemingly necessary ingredient for
the success of such programs is that they be designed with
major guidance from fishermen; in some instances they should
be created solely by fishermen. When vessel reduction is
being undertaken in response to actions of others, as was
the case in Washington, where fishing opportunities were be-
ing shifted to Indians at federal initiative, financial com-
pensation may be appropriate. In other cases, where the
problem has been caused by the entry of too many fishermen
and where the only beneficiaries cf the program will be the
remaining fishermen, then the program should be financed by
the industry, as it was in the Japanese skipjack fishery and
the Australian northern prawn fishery.

Voluntary buy-back programs work slowly and present finan-
cial problems. At the same time, technological improvements
may lead to greater fishing power among remaining vessels.
In some circumstances, an approach worth serious considera-
tion is requiring the surrender of two vessels' licenses in
return for replacing an existing vessel. If 2 for 1 re-
placement schemes are unrealistic, then a formula involving
boat units, such as is used in the Australian northern prawn
fishery, should be considered. Australia is making a com-
mitment to move all of its fisheries either into this type
of "input quota" program, or into an individual transferable
quota program.

The Role of Limited Entr Pro rams

Workshop participants concluded that neither individual
transferable quotas nor restrictive licenses can be effec-
tive unless combined carefully with a mix of other fishing
regulations. No single approach can deal effectively with
problems of excess fishing capacity without creating its own
undesirable outcomes. Any form of limited entry must be
chosen in combination with other management approaches.
This package must be carefully tailored to the specific
fishery, with attention to the biology of the fishery as
well as to the social, economic, and political environment
within which fishermen operate. Finally, fishermen must be
involved in a major way in the design of programs, both in
order to draw on their special knowledge of all of these
factors and to ensure their future cooperation.
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PART I: HISTORY OF THE PACIFIC HALIBUT FISHERY PRE-FCMA

INTRODOCTION

The halibut fishery of the American Pacific Northwest has
evolved over the last one hundred years through three broad
socioeconomic changes and is currently in the midst of yet
another possible transition. There are several possible
outcomes: halibut may become merely an auxiliary fishery;
it may become a limited entry fishery of prime importance to
a small number of fishermen; or it may assume some unforsee-
able character.

This paper will deal primarily with the uncertainties and
concomitant strong and polarized feelings engendered by this
time of change. It now appears likely that the forces gen-
erated by the history of the halibut fishery may prevent any
but just a "lowest common denominator" solution in this, its
latest change. It is interestinq and instructive, however,
to trace the route that has resulted in the present situa-
tion. Perhaps an understanding of this history and the di-
alectical imperatives it has generated will allow us to do
better with other currently more malleable fisheries.

ABORIGINAL HALIBUT PISHING

In the Western meaning of the word there is no
"economy" in primitive society, only socio-economic in-
stitutions and processes.  Dalton in Martin 1978!
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The first transition was without doubt the most radical. In-
dians' limitations of their own fishing effort grew out of a
logically consistent world view that was based on considera-
tion for the welfare of the spi.rits or souls of the natural
world  Vecsey 1981!. Viewed from their perspective, halibut
gave themselves to fishermen who displayed the appropriate
reverence, care, and appreciation.

These fishermen were affluent. They followed a different
course to affluence, though, than those who came next;
theirs was an affluence of limited wants. The affluence to
come was one based on closing as much as possible the gap
between scarce resources and unlimited wants  Martin 1978!.

Which system is ultimately more precarious remains to be
seen; at any rate it is clear that native technology was in-
genious and quite effective.

Dixon �789! observed that seven of his crew in a
whaleboat fishing with handlines could not equal the
catch made by two Indians fishing alongside with their
native gear.  Bell 1981:17!

EXPLOITATION BY THE EXTENT OF THE MARKETPLACE

What is evident now should have been evident then, that
the limit of the area fished was fixed, not by the
presence or absence of halibut, but by the commercial
practicability of establishing a paying fishery.
 International Fisheries Commission in Crutchfield and
Zellner 1962:6!

It was obvious from the earliest white incursions into the
Pacific Northwest coastal waters that the fishery was enor-
mously rich. The ability to exploit the resource was re-
stricted, though, by the limited capability of getting the
fish to market.

As early as 1870, there had been sporadic attempts by sail-
ing schooners to transport iced halibut to ports as far
south as San Francisco. For the most part, however, commer-
cial fishing was done near the settlements where the halibut
was marketed. These communities were chiefly Victoria and
Puget Sound settlements  Bell 1981!. As various improve-
ments were made in transportation, the boundary of the fish-
ery gradually moved northward along the British Columbian
and Alaskan coasts.

The major force in expansion of the fishery was the estab-
lishment of railway communications in the last decade of the
nineteenth century, between the Pacific Northwest and the
populous East. The change did not happen suddenly, however.
The distance was enormous, freight and ice costs were high,
and handling of the fish was often so inexpert thai the fish
would arrive in unmarketable condition. Nevertheless, the
high price of Atlantic halibut encouraged continued attempts
to transship Pacific halibut � especially in the winter when
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the catch of Atlantic halibut was low and the chance of suc-
cessful transshipment across the cold northern plain was
significantly greater  Crutchfield and Zellner 1962!.

Concurrently, steamers, which had several advantages over
sailing vessels, became the dominant vessels in the fishery.
They were better able to negotiate the fiords, strong tides,
and rocky harbors of the Pacific Northwest coast. Their
auxiliary power enabled fishing to continue during the win-
ter months when the Eastern market was most feasible and fa-
vorable. Because steamers could transport a catch to port
faster and more reliably, they allowed an expansion of the
fishing grounds. Finally, the dory fishing conducted from
these vessels was a profitable way to deploy large amounts
of gear on the rich virgin beds often encountered in those
early years  Bell 1981!.

By the end of the first decade of the 1900s, schooners began
in their turn to replace steamers as the dominant vessel of
the fishery. As the heavy concentrations of stocks found
initially on many of the grounds were depleted, the advan-
tage large vessels had in being able to deploy large amounts
of gear was negated. In addition, capital for new vessels
became more generally available, while vessels with lower
manpower requirements proved to be more economical and effi-
cient. This factor was intensified when manpower limita-
tions were imposed during World War I  Bell 1981!.

Heanwhile the Canadians had completed a rail line to Prince
Rupert, which began to supplant Seattle and Vancouver as the
principal landing port for halibut  Crutchfield and Zellner
1962!. On September 30, 1914, the first refrigerated rail-
way car loaded with halibut left Prince Rupert for the East
Coast. The world's largest cold storage facility for fish
was already in operation in Prince Rupert, and other cold
storage and ice manufacturing facilities were being built in
Alaska. The fishery continued to move northward  Bell
1981! .

Fishing intensified during this same time due to a series of
technological developments that increased efficiency � e.g.
electric lights replaced torches, longlines were set di-
rectly from the vessels, power winches increased capability,
and diesel engines increased dependability and decreased
costs. In short, constant access to the market, extended
range of operations, and increased efficiency created the
opportunity for large profits. Therefore capital moved into
the fishery  Crutchfield and Zellner 1962!.

NARAGENERT BY BIOLOGY

The commission can and does try to make its regulations
interfere as little as possible with the economic con-
duct of the industry. But the commission has no power
to deal with commercial purposes. 1t can only protect
and conserve.  Allen 1936, in Crutchfield and Zellner
1962:32!



As could be expected, the combination of the faCtors that
led to high profits exerted a tremendous pressure on the
halibut stocks and resulted in the third phase of the hal-
ibut fishery � management based upon biological criteria.
Halibut fishing in the southern banks had reached a peak in
terms of CPUE  catch per unit effort! between 1904 and 1905.
Thereafter the size of fish caught decreased, and effort in
terms of gear, bait, fishing days per trip, and distance
travelled increased. Prom the earliest days of commercial
halibut fishing, exploitation of the most accessible beds
typically became so intense that it lay beyond levels of
sustainable yields. It had always been possible as Ameri-
can, Canadian, and then southern Alaskan banks were "mined
out" to move on to new beds, but this could not continue in-
definitely. Reacting to these signals, Canadian authorities
commissioned the first scientific study of the fishing
banks. Published in 1915, the study confirmed the steep re-
duction of population that had taken place on formerly pro-
ductive banks  Crutchfield and Zellner 1962!.

The first industrial impetus toward restricting catch, how-
ever, was not primarily biological, but grew out of market-
ing concerns. The massive capitalization and expansion into
new grounds created temporary gluts accompanied by low sea-
sonal prices. In addition, year-round landings made it dif-
ficult to get rid of increasing amounts of frozen fish.
Since fish caught in winter tended to be lower quality
spawners anyway, the industry sought a winter closure of the
fishery to provide a period to reduce frozen inventories
 Bell 1981!.

In 1919 a treaty between the United States and Canada at-
tempted to resolve a number of sovereignty disputes in order
to allow an international winter closure of the fishery.
However, representatives from the state of Washington
proteSted strongly and ratification by the U. S. Senate
failed  Bell 1981!.

The halibut industry in both countries continued to lobby
for some type of international agreement, and on Harch 2 the
1923 Halibut Convention was signed. Its goals were less am-
bitious than those of the early, unsigned treaty, and per-
haps more realistic. Basically, it established the Interna-
tional Fisheries Commission  IPC!, which it granted with au-
thority to close the season during the winter. It also pro-
vided for scientific study of the fishery  Bell 1981!.

There followed a series of halibut conventions between the
United States and Canada as the two countries sought to
adapt to changes in the fishery and to utilize information
from the scientific studies provided for by the 1923 Conven-
tion. Although price stability and improved yield per unit
effort had been the primary motivation in the industry's
initial desire to have the fishery managed, biological con-
siderations soon became paramount  Crutchfield and Kellner
1962!.
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Since most of the older beds were being fished primarily in
the summer anyway, the winter closure proved to be ineffec-
tive in providing any protection for stocks. Only one area,
the eastern side of the Gulf of Alaska, was afforded any
protection by this measure. The problems nascent before the
1923 Convention merely intensified: total catch increased,
CPUE decreased by a factor of between five and six, and av-
erage size and age of the catch decreased drastically. Fur-
thermore, since areas close to market outlets were more
severely affected, the condition of the fishery was not uni-
fOrm  Bell 1981!.

By 1928 the commission felt it had gathered enough informa-
tion to request more specific regulatory powers  Bell 1981!.
The Convention of 1930, which was the outcome, can be viewed
as the definitive break between the old exploitation by the
extent of the market phase of the fishery and the new regime
of biological management.

The Convention of 1930 instituted a series of traditional
fisheries management methods with the sole purpose of pro-
tecting fish stocks. These methods included establishment
of regulatory areas, limitation of catch by area, licensing
of vessels and regulation of their departures, regulation of
gear type, and protection of nursery grounds. In addition,
the IFC was to continue to collect statistics and conduct
scientific research  Bell 1981!.

The first imposition of catch quotas coincided with the on-
set of the Great Depression and a collapse of prices. These
factors alone brought landings to their lowest level in
decades and greatly facilitated initial acceptance of quotas
by the industry  Crutchfield and Zellner 1962!.  It may be
that another catastrophic situation of some kind will have
to exist before the industry will accept another shift in
management objectives, such as economic rationalization of
the fishery.!

It should be noted that although only biological justifica-
tions were advanced for adopting these regulatory powers,
use of any of these techniques was bound to have allocative
effects. For example, in an attempt to protect spawning and
young halibut, restrictions on the use of set nets and
trawlers were instituted in the thirties and forties. But
these regulations also affected both economic efficiency and
allocation  Miller 1984!.

In what was to become a fairly monotonous pattern to ob-
servers of the halibut fishery, improved health of the
StOCkS led tO imprOved CPUE, inCreaSed prOfite, and henCe tO
additional entry into the fishery. The commission, in what
would also become a predictable pattern, reacted by re-
stricting the length of the season.

As the off-season became longer and longer, however, the
problem of incidentally caught halibut grew in significance.
Finally, under the 1937 Convention, the commission granted
authority to address this problem  Bell 1981!.
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Neanwhile the industry had realized that the shortening of
the fishing season was not in its own best interests, and
since 1933 it had employed various types of voluntary effort
reductions to spread the allowable catch over a longer sea-
son. These voluntary measures included: dividing the ves-
sels into two groups, one starting to fish on opening day
and the other a week later; requiring in-seasan lay-ups of
up to 14 days; instituting maximum catch limits per trip per
crew member  to improve product guality by ensuring shorter
trips!; and assigning advance arrival dates to each vessel
 to keep the supply of fresh halibut in balance with de-
mand.! These voluntary measures were interrupted by World
War II but then adopted again in modified form in the 1950s
 Niller 1984!.

Even with the voluntary measures, however, the trend of ever
shorter seasons continued. One result of this trend was
that some banks were underutilized while others were over-
fished when fishing occurred at a time when the halibuts'
seasonal migration patterns resulted in low stock densities
on those beds. To address this problem the IFC was granted
authority by the 1953 Convention to have multiple openings
within areas. This convention also set a limitation on the
smallest legal size of halibut that could be caught and kept
 Bell 1981!.

Throughout this time the commission had been successful in
allowing stocks to rebuild, and by the early 1960s they were
estimated to be at, or very close to, maximum sustainable
yield  NSY!  Niller 1984!. Catches remained high throughout
the 1960s, but severe pressure was being exerted on the
ha!.ibut population. An expanding trawl fishery, both for-
eign and domestic, and foreign setlining were taking or de-
stroying many halibut. In particular, it was felt that for-
eign trawlers were taking a substantial toll of young hal-
ibut in the Eastern Bering Sea area and thus preventing
their growth and migration into the rest of the traditional
halibut fishing waters  Bell 1981!. As longline gear was
improved the directed halibut fleet had also shown a steady
increase, not only in participation rates, but also in effi-
ciency  Niller 1984!. In addition, environmental conditions
may have led to decreased recruitment into the stocks
 Salveson 1982!.

There was thus a precipitous decline in stocks and catch in
the early 1970s. Season length reversed a ten-year trend
and by 1977 had dropped to 47 days. At that point the
voluntary program of self-regulation failed, as many of the
new entrants into the fishery refused to comply. Voluntary
controls had been viable so long as larger vessels and a
cadre of professional and union crew members had been
predominant in the industry; it failed with the entry of
numerous small, independent fishermen into the fishery
 Salveson 1982!.

Furthermore, 1977 saw the enactment of the Fishery Conserva-
tion and Management Act  FCNA! and the establishment of the
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200 mile exclusive fisheries zone. With the imminent expul-
sion of foreigners, it seemed that there should be enough
fish available to all deserving Americans, and entry into
the halibut fishery was spurred on further.

However, the FCMA included one standard that provided the
authority for management to institute one last, major change
in the structure of the halibut fishery. No longer would
the authority for management be limited solely to biological
criteria.

PART II: HISTORY OF THE PACIFIC HALIBUT FISHERY POST-FCMA;
THE GATHER A� STORM

Conservation and management measures shall, where prac-
ticable, promote efficiency in the utilization of fish-
ery resources; except that no such measure shall have
economic allocation as its sole purpose.  Magnuson
Fishery Conservation and Management Act, 1977, Sec. 301
a!�!!

With the inclusion of the above national standard and the
incorporation of optimum yield or goals, the FMCA, for the
first time in U.S. fishery management, codified the legal
right and obligation of managers to consider not just bio-
logical aspects of the fishery, but socioeconomic aspects as
well. The FMCA also provided for the establishment of eight
regional fishery management councils charged with the re-
sponsibility of developing and modifying fishery management
plans  FMPs!. The Worth Pacific Fishery Management Council
 NPFMC! was established for the Fishery Conservation Zone
waters off Washington, Oregon and Alaska.

The WPFMC  also called the Council! was immediately required
to draw up a series of options for the renegotiation of a
new Halibut Convention between the United States and Canada.
One set of alternatives under consideration was whether to
continue or discontinue the functioning of the IPHC. Even
at this early time, these deliberations dealt with alloca-
tive considerations and the possibility of limited entry.
Specifically, Council staff research indicated that retain-
ing the IPHC would be a more viable approach to managing the
halibut fishery under a system of free access, while discon-
tinuing the IPHC would be appropriate if a limited entry
program were instituted  Miller 1985!.

Momentum for adoption of a limited entry program slowly in-
creased in early 1978 as the Council held its first public
discussions on the subject  Salveson 1982!. Another impetus
for limited entry came from an FMP, developed by the Council
in anticipation of withdrawal by the United States from its
halibut treaty with Canada, that called for providing a
viable halibut setline fishery for U.S. fishermen  Miller
1985!.
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In Karch 1979, the United States and Canada amended the con-
vention. The IPHC was retained and assumed joint management
of the halibut fishery along with the Council. This proto-
col was not officially authorized by Congress until 1982,
and, as we shall see, the timing of Congressional action had
dramatic consequences for the future of halibut fishery man-
agement. Heanwhile, signs of Council consideration of lim-
ited entry became unmistakable in early 1979, when it forrzed
a workshop to discuss limited entry in a number of fish-
eries, including groundfish  Hiller 1985!.

These first discussions of limited entry brought quick re-
sponses � both spontaneous and organized in nature. Numerous
individuals moved to protect their positions or, in many in-
stances, to maintain future options. Thus the number of
halibut interim-use permits issued by Alaeka more than dou-
bled, from 2,660 in 1977 to 5,543 in 1981. Since only about
half of these licensees actually landed halibut commer-
cially, many of the unused permits were most likely bought
solely to acquire rights to any subsequent limited Pacific
halibut fishery  Salveson 1982!. In short, for this fish-
ery, which had historically attracted excess entry, the hint
of limited entry acted as a catalyst to turn the rush into a
stampede.

Response by industry organizations was prompt. Only three
months after the Council established its limited entry work-
shop in March Of 1979, it received its first letter from a
fishermen's association requesting implementation of limited
entry in the halibut fishery. This letter, from the Peters-
burg Vessel Owners Association, was followed in September
and November by letters from the Fishing Vessel Owners Asso-
ciation of Seattle requesting a moratorium on new entry and
enactment of a permanent limited entry system  Miller 1985!.
The Seattle fleet, historically opposed to all forms of lira-
ited entry, had begun to feel that with the adoption of lira-
ited entry programs in other fisheries, they would have no
good alternatives. As Otto Bogen of the Vigorous put it,
"If they can stop me from going seining, they can stop them
from going longlining."  Fitzerald 1981:32!.

On the other hand, the Kodiak Halibut Fishermen's Associa-
tion had been established in 1978 specifically tO oppose all
forms of limited entry. According to their president, Don
Baker, limited entry represented only government interfer-
ing in private enterprise" and "a cure worse than the prob-
lem."  Fitzgerald 1981!. Battle lines were drawn: owners of
large, mostly non-diversified longline fishing vessels and
their predominantly union crewmen centered in Seattle and
Petersburg pitted themselves against the owners and crewmen
of small, diversified, vessels in Kodiak and Seward--north
against south. Fishermen's organizations staked out posi-
tions thai they would hold throughout the upcoming years of
conflict.

Meanwhile, in mid-1979, the limited entry work group recom-
mended that the Council continue to develop plans for lim-
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ited entry. It requested studies to analyze the probable
effects of limited entry on the resource, the fishermen, the
industry, and the supporting social structures. It also
called for evaluation of legal methods of instituting lim-
ited entry  Killer 1985!.

In early 1980 the workgroup recommended implementation of a
moratorium on entry into the fishery. In addition, six
goals for limited entry were presented:

1. Prevent expansion of effort.

2. Reduce the current number of entrants.

3. Maintain the economic viability of the halibut longline
fishery to allow it to continue as a professional fish-
ery.

4. Stretch the season out over six or seven months so that

harvest could be made across all stocks in the
range;

there would no longer be sudden gluts creating
pressure on processors; and

cold storage would be reduced.

5. Continue the small, part-time fishery with the existing
fishermen.

6. Develop a system that would allow the greatest number
of people to make a good living from the fishery
 Miller 1985!.

It is difficult to see how realization of all of these goals
could have been seen as possible. Specifically, goals 2, 3,
and 6 have an inherent conflict with goal 5, and only the
most imaginative of compromises could have resolved the dis-
crepancy. Such a compromise would either have entailed some
extremely complicated  and most likely politically impossi-
ble! allocation system or else, as was later proposed as a
possible variation on an individual share quota system, it
would have involved part of the fishery's being conducted on
a limited entry basis and part on a free access basis.

At any rate, the rest of 1980 passed with the Council taking
no further action on limited entry, aside from awarding a
contract to Tetra Tech to study applicability of limited en-
try to the Alaska halibut fishery  Killer 1985!. The
Council continued in 1981 to lay the groundwork for limited
entry in the halibut fishery. Fisheries scientists and
economists meeting in the early part of the year concluded
that a quota-share system would be the best way to accom-
plish the goal of reducing the level of effort in the fish-
ery. In its September meeting, the Council adopted a series
of objectives recommended by the halibut limited entry work-
group. These included economic provisions to accomplish the



following: avoid further overcapitalization; make certain
the fishery is composed of owner/operator rights holders;
ensure that no one acquires excessive control of fishery
rights; minimize administrative costs; allow for extraction
of rents and royalties; use past performance to distribute
initial rights to fish; and use the market to transfer hal-
ibut fishing privileges after initial distribution. As it
was felt that license limitation and other forms of limited
entry were fairly well understood but that less information
was available on the quota-share system, the Council pre-
pared to release an RFP on the applicability of the quota-
share system  Miller 1985!.

As noted earlier, one of the responses to the possibility of
limited entry was a substantial increase in the number of
participants in the halibut fishery. For example, in Ko-
diak, vessels registered for the halibut fishery had in-
creased 72 percent since 1978  Fitzgerald 1981!. As effort
increased in all areas, the season was progressively short-
ened, until, for example, in early 1982 the IPHC set it at
only five days in area 2C. In addition, average ex-vessel
gross earnings per vessel had declined nearly 29 percent
since 1978  Salveson 1982!. The halibut fishery appeared to
be undergoing a qualitative as well as a quantitative
change. This raised concerns such as that expressed by Don-
ald McCaughran, Director of the IPHC:

I think the whole fishery loses some credibility when
you have these very short seasons. Then there's more
pressure from other kinds of fisheries which are in
competition in some way. For instance trawlers might
very well say, "Look, its not a viable fishery anymore.
Why can't we sell the halibut we catch?" These are the
dangers we face right now.  McCaughran 1981:38!.

He was further worried that with so many fishermen, it would
be impossible for any of them to make a full-time living at
halibut fishing, and that without a constituency the fishery
would not receive the proper amount and kind of attention
 McCaughran 1981!.

Feelings were running high at the end of the 1981 season.
Many fishermen expressed anger and disbelief that area 3A
was closed at the end of the season:

No damn reason the Commissioner shouldn't add five
days...the stocks can handle it...Between the Commis-
sion and the buyers, longliners are a dying dinosaur.
 Glenn Satereo of the Hoover, in Fitzgerald 1981:32!

Others, such as Marvin Gjerde of the Fordensk 'old, felt that
keeping the season open would have one little long-term
good, "...a bigger quota will only draw more boats. We need
a moratorium on new boats coming into the fishery."
 Fitzgerald 1981:32!

As 1981 faded into 1982 and the Council staff continued its
studies, pressures increased for a moratorium. In January



the CounCil was asked by its Advisory Panel to implement a
moratorium and produce a schedule for imposing limited en-
try. In February three U.S. members of the IPHC Conference
Board wrote a letter to the Council with the same request
 Hiller 1985!. Representatives from twelve fishermen's or-
ganizations met in Seattle to work out a limited entry plan
acceptab1e to fishermen. In an action that was quite a
shock to most observers, even the Kodiak Halibut Fisherman' s
Association representatives, President Dave Ausman and V.P.
Don Baker, endorsed the limited entry package that emerged
from this meeting. Baker was quoted as saying, "It is our
understanding that a moratorium can't be imposed without
commitment to limited entry."  Alaska Fisherman's Journal,
April 1982:4! At the end of the meetIng a etter requeStxng
action on a moratorium and on share system limited entry was
sent to the Council.  Natsen 1982a!. The apparent industry
consensus reached in that meeting was short-lived, however.
In less than a month the Kodiak Halibut Fisherman' s
Association angrily and unanimously repudiated the vote of
its representatives. Apparently the original vote to
support limited entry had been taken with only a few members
present; now a 118 � 0 majority registered its disapproval.
Feelings in Kodiak were expressed by Association member Barb
Nonkiewicz:

I suspect the share system was spoon fed through Seat-
tle and Petersburg. I don't know who really started it
but it's obvious that they want to reduce the fleet by
75 percent, eliminating people who don't make their
whole living on halibut fishing. We don't feel that
anyone should have the guarantee that they' ll make a
living off one fishery. We' ve had to diversify and so
should everyone else.  Alaska Fisherman's Journal
1982a:4!

Debate was intensifying. Proponents argued that limited en-
try would rationalize the fishery, make fresh fish available
to consumers for a longer period each year, increase ex-ves-
sel prices to fishermen since fresh fish sell twice as
quickly as frozen, and allow processors and fishermen to
plan their operations in advance instead of charging into
the chaos of what was nonaffectionately becoming known as
the halibut derby. ln additian, they painted Out that the
ownership of property rights is the essence of the free en-
terprise system: communal ownership was merely an anachro-
nism from the past  Pacific Fishin 1983!. This viewpoint
was stated forcefully, an o ten, y Council chairman Clem
Tillion:

What you have now is the communal system, not the free
enterprise system. I believe free enterprise works,
and that it means private ownership. Right now, the
halibut are owned in common, and that won't work as we
are seeing it doesn't work now with the short seasons
and the disservice to the consumers who can't get fish
at a reasonable price at a reasonable time. fTillion
in Matsen 1982b:19!
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The cowboy of the open range was a glorious figure, but
what he produced per acre was a dismal record and if
allowed to continue would have destroyed the land it-
self � compared to a well-run ranch with fences and hay
meadows and control of stock numbers, i.e. farm manage-
ment.

What if we used our timber as we do our fish? No
leases or ownership, just the foresters' announcement
that logging is open at 6 a.m. tomorrow at such and
such a place. Firet man to the tree gets to keep it,
but no chain saw with over a 6-inch blade allowed and
in some areas only hand logging.  Tillion 1983r70!

On the other side, opponents argued that limited entry was
essentially an infringement on their freedom; it created the
danger that shares could consolidate in the hands of a few
large-scale fishermen or even absentee corporations; and it
further violated principles of free enterprise in that the
open halibut fishery provided one of the few ways for a new
fisherman to break into the industry. Bill Neff of the Sew-
ard Fisherman's Association was one of many fishermen who
expressed deep frustration with the Council's actions on
limited entry.

Over the years we have been led to believe that this is
a democracy where the people rule. We also feel that
any rule or regulation that affects our livelihood
should be brought before the people who are affected
for a vote and to utilize the system that this country
was founded on "majority rules."  Neff 1982:21!

The big push for limited entry is coming from the bu-
reaucrats. They don't understand the free enterprise
system. And I don't think Clem Tillion understands the
200-mile limit law. It doesn't say anything about the
Council putting housewives ahead of fishermen as far as
priOrities go.  Natsen 1982b:18!

MORATORIA�  

In summary we believe that an adequate showing has not
been made of the need for the lengthy moratorium pro-
posed in this rule, and that the moratorium would be
likely to delay consideration of alternative measures
to resolve the halibut management problem in a fair,
laSting, and economically efficient manner.  ORB Ad-
ministrator Christopher DeÃuth, June 14, 1983 in Alaska
Fisherman's Journal, July 1983!

In spite of the gathering opposition from some participants
in the industry, the Council voted unanimously in Narch 1982
to impose a moratorium on all areas except for Washington,
OregOn and the IPHC Area 4 north of 56 N, which waS to be
excluded for three years to allow fishermen from small west-
ern Alaska villages a chance to develop a commercial fish-
ery. However, as mentioned earlier, at the time this vote



was taken the Council did not yet have the authority to im-
plement such an action. That was dependent upon legislative
approval by the U.S. Congress of the Northern Pacific Hal-
ibut Act of 1982  Halibut Act!, implementing the 1979 proto-
col between the United States and Canada. Bills before both
the House and the Senate were near passage, but it was then
late March. The halibut season would open in little over a
month; and the moratorium could not be imposed until the
legislation passed  Matsen 1982a!.

The deadline came and went, and it was not until five days
after the May, 12 opening of the season that the Halibut Act
of 1982 was finally enacted. It had been impossible to im-
plement the moratorium for the 1982 season as hoped, but in
July the Council reaffirmed its intention and stated that
the moratorium would be implemented as soon as possible � now
the 1983 season  Miller 1985!.

Meanwhile the IPHC had set the 1982 season expecting the
moratorium to be in place. With its failure, and the resul-
tant deluge of participation in the fishery, quotas were
filled as much as twice as fast at expected; in many areas
they were substantially exceeded. Even with the shortening
of seasons in some areas, management was unable to keep the
catch within the quota limit. Donald McCaughran of the IPHC
remarked:

It's getting to be a bloody madhouse out there. The
failure of the moratorium this year brought over 450
new boats into the fishery in the Southeast alone, and
we only register vessels over five net tons. No
telling how many smaller boats came in.  Alaska Fish-
erman's Journal, August 1982:7!

Even so, the fishing had been good and opposition to the
moratorium and limited entry continued within the Alaskan
fleet. The Seward Fisherman's Association planned to mail
out its own survey to determine the extent of opposition to
the plan. Its initial research showed that even though fif-
teen organizations were for the share system, not all their
members were in agreement. According to their information,
fisherman sentiment was more than three to one opposed. In
addition, the towns of Kodiak, Seward, Whittier, and Kenai
were opposed. Seward Fisherman's Association spokesman Bill
Neff stated that the Association was prepared to file a
class action suit against what its membership considered an
unconstitutional distribution of fishing rights based solely
on past performance � without a vote from all involved  Neff
1982!. In addition, Neff and others were angry that the
IPHC had supported the share system. They felt not only
that it was overstepping its commission to have taken a po-
sition in this type of allocative management decision, but
also that the IPHC was simply not performing its intended
function well.

The Commission should concentrate on foreign and domes-
tic draggers whose reported incidental catch of halibut
is as high if not higher than our total allotment. And
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how about all those unreported halibut catches. The
Japanese boats have been caught many times for not re-
porting their catches and underlogging. If we had dou-
ble the allotment of halibut that we have now, we could
have longer seasons and stretch the market out over a
longer period.  Neff 1982:21!

U.S. fishermen were also concerned about other U.S. fisher-
men. For example, even without considering the loss of po-
tential catch to halibut fishermen due to operations of
draggers, their part in a share quota system was feared by
fishermen such as Mike Mayo from Sitka:

It's a situation of fishermen vs. fishermen. It's us
against the draggers. Our big fear is that once you
allow a share system, the big boats and the draggers
buy up the shares. The draggers are already putting
pressure on to be allowed to sell what they catch inci-
dentally. Our alternative is to stop the dragqers.
That's it.  Natsen 1982:18!

In the early part of 1983, the Council held hearings in
twenty Alaskan communities and in Seattle to take comments
preparatory to issuing moratorium regulations. Under these
regulations, which were released at the beginning of April,
the proposed moratorium was to run from Nay 1, 1983 to De-
cember 31, 1985  Miller 1985!. Approximately 6500 entrants
were expected to qualify, since anyone who delivered halibut
at least once between January 1, 1978 and December 1, 1982
was eligible. Again, certain areas north of 56 N were ex-
empted to enable native fishermen of the Pribilof Islands,
Nelson Island, and Nunivak Island to develop a commercial
fishery.  Alaska Fisherman's Journal, March 1983!

With the final denouement imminent, the Kodiak Halibut Fish-
erman's Association and other organizations, such as the
newly formed Independent Fishermen of Alaska, based in
Sitka, stepped up the pace of their opposition. Fisherman
Nike Delaney expressed some of their concern:

Kodiak is worried that the guy who is going to buy
shares is not going to be a new guy coming into the
fishery; they' re afraid it will be a highliner with a
big boat. Like Weyerhauser never sells timber rights
to small gyppo loggers. The little guy is afraid of
the big guy. It's that simple.  Alaska Fisherman' s
Journal, March 1983:22!.

Other fishermen were generally in favor of a moratorium and
limited entry, although many felt that modifications in the
plan were necessary. For example, Nark Lundsten, President
of the Deep Sea Fishermen's Union, stated that his union
supported the moratorium, with some reservations. Unlike
some of the boat owners, his membership did not stand to re-
alize any windfall increase in wealth under a moratorium,
but union fishermen felt that the health of the resource and
their profession itself were in danger if the status quo
continued. On the other hand, although they were willing to



forego upward mobility into vessel ownership for the dura-
tion of a moratorium, they were vitally interested in imple-
mentation of a limited entry scheme that gave experience at
least as much of an advantage as capital in attaining vessel
ownership. As currently proposed, however, the share system
appeared to them to benefit those with capital, not those
with experience  tundsten 1983!.

Other fishermen were dissatisfied because a moratorium with-
out more restrictive limitation of effort would serve little
purpose. Sig Nathisen from Petersburg remarked,

Unless we limit effort, we' re talking about 6,500 li-
censes and we might as well hang it up.  Alaska Pish-
erman's Journal, March 1983:22!

Even following the April Council vote in favor of the mora-
torium, and in spite of general industry support, approval
was not assured. In May disputes arose between the National
Marine Fieheries Service  NNFS! and Council Over the need
for an appeals procedure and a "regulatory impact analysis"
 Pacific Fishin 1984!. Council rejeCted NNFS's require-
ments ecause the NNPS Central Office could provide no legal
reason for their inclusion  Miller 1985!, but the moratorium
was in danger of being administratively scuttled. In addi-
tion, threatened legal action became a reality when Michelle
Weekly of Kodiak and Thomas N. Carlson of Southeast Alaska
brought suit before Judge James Pitzgerald in Anchorage,
claiming that they would be irreparably harmed by the
moratorium and that conflicts of interest by Council and ad-
visory members should be investigated before the moratorium
was enacted. However, shortly before the season was to open
Judge Fitsgerald refused to issue the requested in]unction,
and the moratorium cleared its second to last hurdle  Alaska
Fisherman's Journal, July 1983!.

But two days betore the 1983 Alaska halibut season opened on
June 16, 1983, Office of Management and Budget  OMB! admin-
istrator Christopher DeMuth recommended to the National
OCeanic and Atmospheric Administration  MOAA! that the mora-
torium be killed. He ruled that it was not consistent with
the Reagan administration executive order on the implementa-
tion of new regulations that affect the economy. Further-

more: A simple moratorium on new entry would not, however,
resolve the excess investment problem without creating
additional economic problems. Indeed, it is unclear
that a moratorium would be effective even in addressing
the problem of anticipatory entry and investment. A
limited access system has been under consideration
since 1978, and as a result a great deal of anticipa-
tory entry has already occurred. But at the same time,
the moratorium would certainly prevent some individuals
and firms from fishing during the 1983-85 seasons who
would otherwise participate in the catch. Such a ban
on entry by private citixens who believe they can catch
and market halibut profitably would surely create new

47



in*fficiencies, particularly in the later years of the
moratorium.

We are also concerned that it would interfere with the
basic economic liberties, especially to the extent that
the terms of the moratorium conflict with the tradi-
tions and work pattern of individuals employed in the
fishing industry.  DeHuth letter in Alaska Fisherman' s
Journal, July 1983!

Ignoring the contradictions contained in this letter and
running the risk of being cynical, one wonders how ONB was
able thoroughly to analyse a very complex problem from a
distance of four thousand miles in a mere matter of days and
reject a solution arrived at over the course of years of
discussion and compromise by those intimately acquainted
with the subject. Clem Tillion's views reflected specula-
tion at the time that there was behind-the-scenes pressure
to secure this decision by QNB:

I'm having trouble understanding why they didn't like
the moratorium and I Suspect they don't know either. I
suspect that 0MB is fulfilling a commitment to someone
to kill the moratorium, and when you' re doing that any
excuse is just as good as any other, whether it makes
sense or not.  from the Anchors e Dail News in the
Alaska Fisherman's Journal 1 3:5!

The moratorium was down but not yet out. In mid-summer, the
Council requested a new halibut workgroup, composed of rep-
resentatives from the industry, to recommend whether the
Council should adopt a new moratorium for 1984. By a close
vote of only eight to seven it recommended that the 1983
moratorium proposal be amended and presented for Council ac-
tian at itS DeCember meeting. But the mOratOrium finally
died at that meeting--although the Council retained the op-
tion of adopting some form of limited entry in the future,
it voted to discontinue consideration of a moratorium
 Hiller 1985!. A number of factors were felt to be impor-
tant in thia deCieian. Amang them were the 1Ong-Standing
opposition from certain sectors of the industry, the fact
that there was already a large number of participant ves-
sels, and, as one member stated, "It's getting so compli-
cated, frankly, that we' re getting bogged down."  Pacific
~piehin iaai:69i. ia addition, oiaa Tiiiion, a atannoaanB
outspoken supporter of limited entry in the halibut fishery,
was no longer chairman of the Council. Throughout his
chairmanship he had fought for a resource that he felt
should belong to all the public, including the consumer. Be
had consistently opposed a "life style management" that
merely ended up sending "10,000 fishermen rushing out to
fill a quota"  Sabella 1983!.

so ws ODWTIBDB To coQTI%JR

It is such a sad thing, I hate to see the halibut sea-
son come anymore.  Tommy Thompson in Rau 1984:9!
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The 1984 season witnessed a slight slowdown in the increase
in vessels, but landings of halibut rose from the 1983 level
of 38.4 million lbs to 44 million lbs. The market was hav-
ing difficulties absorbing a harvest that had doubled in the
last four years, and the problem was aggravated by poor han-
dling of the halibut and loss of quality. A 24 hour opening
in August caused one fisherman to remark:

We started out trying to clean every fish, but we were
getting a halibut every other hook and we just couldn' t
keep up. We just ended up throwing them in the hold
with ice.  SlaCkburn 1984:20!

Loss of quality was one factor that contributed to low
prices for the processors and fishermen, but as Tommy Thomp-
son, manager of Sitka Sound Seafood explained, it was not
the only one:

With all the fishermen out there and all the fish hit-
ting the market at the same time, there's no way there
can be a decent price. Out of our 1.5 million lbs, we
sent out only 9,000-10,000 lbs of fresh fish and that
market is the surest way to a better price. With a
three day season and all the fish coming at once, we
can only offer fresh fish for a week or so. We have to
freeze the rest and then they go on the market as a
commodity and you have to compete with the brokerage
price instead of getting top dollar on the fresh mar-
ket.  Rau 1984:9!

As a result, even though 9 million more lbs of fish were
caught the fishermen ended up with $10 million less in rev-
enue  Amerongen 1985!. Even some Kodiak fishermen were
wondering about the sanity of putting so much work into a
one-day season. Other fishermen, such as Jake Phillips, a
member of the Council, continued to hope for limited entry:

Somehow, some way, we' ve got to limit the fleet and
spread the catch out over an eight month period so we
can get a fresh fish market going and a better price.
We have to give the fishing back to the full-time fish-
ermen who depend upon it, not the part timer with the
skiff and three days off his regular job. I would be
in favor of a share system based on past performance
and depending on the fishery....I fish black cod and I
would like to spread my shares out over my incidental
halibut catch. It's a crying shame that we have to
shake dead halibut from our black cod gear. I could be
selling these fish almost all year long to a fresh mar-
ket instead of feeding them to the crabs and partici-
pating in this stupid, stupid type of fishery we now
have.  Rau 1984:10!

In late 1984, the Council voted to take an active role in
tne management of the halibut fishery--directing its staff
to prepare more material on management options that would
include but not be limited to exclusive area registration,
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license limitation, and share quotas. It also stated that
one of its goals was to extend the halibut season to make
available high quality fresh and frozen fish to the consumer
over as long a period as practicable, thereby maximizing the
economic return to the fishing industry  Killer 1985!.

As 1984 wound down, the Council directed its Halibut Work-
group to prepare materials on management options. These
were to be presented at a series of workshops at various
halibut fishing communities in late 1985. By the middle of
1985, however, funding problems and the need to devote staff
time to rewriting the Gulf of Alaska FKP prompted the Coun-
cil to turn over the development of this program to Alaska
Sea Grant  �iller 1985!.

meanwhile, the IPHC set the 1985 season as a series of very
short openings spread over a three-month period beginning in
the first of June. The quota was also boosted another 12.7
million lbs over the previous year. Amazingly, the price of
sablefish, halibut's long-time poor cousin in the longline
fishery, was $1.00 per lb, $0.40 per lb more than halibut.
It was expected that this would take some pressure off the
halibut fishery, but the sablefish quota was nearly filled
in late Kay and many of these vessels joined the 1985 hal-
ibut derby  Freeman 1984!. Effort was again high, because
even with low prices the quick halibut season represented
for many diversified vessels the quickest, largest earnings
of the year  Holm 1985!. And although the moratorium was
officially dead, limited entry still weighed heavy on many
fishermen's minds.

Halibut seems no longer an option, but a requirement to
these boats. Although the push for a limited halibut
fishery is currently dormant, in the back of many a
small boat owner's mind ls the fear that it could be
revived in some new and insidious form like the re-
cently proposed and protested guild system that would
have forced fishermen to pay up front for the right to
catch halibut.  Freeman 1985:26!

CONCLUSION

This is merely the tip of the emotional iceberg of the situ-
ation in which Sea Grant will present workshops in Alaskan
coastal communities on alternative management plans, of
which various formulations of limited entry will be promi-
nent. Establishing a dialogue on rationalization of the
fishery will be difficult, since most members of the indus-
try seem to have staked out intractable positions. For ex-
ample, Oliver Holm, President of the Eodiak Fisherman's As-
sociation, had this reaction to the projected Sea Grant pro-
gram:

As an observer and participant at the N.P.F.K.C. meet-
ings over the last few years I can't help but think
that Sea Grant's involvement in your current project is
tinged by a bureaucratic predilection to promote a po-
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litical change in our fisheries and society--limited
entry in some form. I feel it is inappropriate for Sea
Grant to be involved in the politics of limited entry.
 Holm, letter of October 22, 1985!

Recent developments in the fishery have furthermore con-
tributed to decreasing the possibility of industry rational-
ization. As stocks of halibut are healthier than they have
been in years, there is no pressing biological reason to
justify a drastic change in management. A concerted educa-
tional effort between 1984 and 1985 resulted in a signifi-
cant increase in the quality of ex-vessel fish delivered,
and, with one and two day openings, even if fish sat a week
on ice at the processors' plants it was fresher than in
years past, when boats delivered only after up to two weeks
on the fishing grounds  Gilbert 1985; Thompson 1985; Wood-
ruff 1985!. The IPHC had reacted to the need for fresh fish
by spreading the openings over a longer period. In addi-
tion, consumers had come to expect large quantities of fresh
halibut since the quotas had been increasing year by year,
and by 1985 marketers had learned to deliver and sell vast
quantities of fresh halibut during its period of avail-
ability  Gilbert 1985; 'Woodruff 1985!. Demand was also
increased, as Japan entered the market, to buy at a faster
clip than expected  Dow 1985a!. As a result of these mar-
ket pressures a halibut price that existed at a very anemic
level of around $0.60 per lb at the June opening rose to
$1.30 per lb by August as buyers sought to satisfy the de-
mand for fresh halibut and still build up their frozen in-
ventories, which they belatedly realized were quite low
 Woodruff 1985!.

If, as Clem Tillion had stated, this was management for
"life style," many fishermen may have wondered what kind of
experience they were privileged to be getting, as tens, hun-
dreds, and even thousands of boats competed for use of the
grounds. At times it became a matter of weighing the possi-
ble value of fish caught against the likelihood of tangling
in another vessel's gear, not to mention the effort of
preparing for such short seasons. Yet, even for the fisher-
men, the fishery remained very lucrative  Holm 1985!, and
the very short openings had some advantages, as Kris Freeman
noted:

The crew is braced for the hours of work remaining,
fortifying themselves with Milky Way bars. In some
ways they prefer a two-day sprint to the five-day
marathons of recent seasons past. A fisherman can call
up the endurance to get through 48 hours easily enough,
but by the end of 120 hours a man can be tired enough
to be downright dangerous.  Freeman 1985:28!

In short, the system has adjusted to new realities. Not ev-
eryone is happy; the implicit reallocative consequences of
abandoning the moratorium and thus in effect greatly reduc-
ing the possibility of implementing any form of limited en-
try will decrease if not completely eliminate the profes-
sional longliner component of the fishery. But the longlin-
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ers still have the option to turn to the vitalized sablefish
and groundfish fishery, and will likely do that instead of
continuing the fight for halibut limited entry with the
tenacity that struggle would require.

Even such fishermen as Ron Hegge, long a strong advocate of
halibut limited entry, have come to feel that it is simply
too late to effect a rationalization. He believes that as a
unique, distinctive fishery from which some professionals
can make a full-time living, it is dead, and that it is now
time to accept the situation and direct our energies onto
those remaining fisheries, such as sablefish, that have as
yet not experienced excess effort  Ron Hegge 1985!.

As Americans vie with each other for their share of the
resource, we may ignore the rights and needs of other
user groups. If we put the Earth Pacific Fisheries
Management Council in the position of a referee between
the groups, we will often be disappointed.

Obviously there aren't any simple solutions, but until
the different segments of the industry can recognize
that regulation and allocation are a reality and start
working together to implement them fairly, no solution
will be possible.  Ron Hegge 1985:54!
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Regulation of Fleet Capacity

INTRODUCTION

TRZ NORWEGIAN FISHING INDGSTRY

In Nay 1983, the ministry of Fisheries presented a report to
the Norwegian Parliament  Storting! laying down new guide-
lines for the fisheries policy. The main objectives are:

to maintain the present pattern of settlement
to ensure rational management of marine resources
to ensure safe, reliable places of work
to increase real profitability in the fisheries

In addition to these main objectives, the ministry of Fish-
eries pointed out some more concrete goals, which would be
stressed in the fisheries policy:

tc utilize most of the catches for human consumption
to promote the quality of Norwegian fish products
to promote the best possible structure in the fishing
industry
to contribute to bringing social conditions in the
fishing industry up to the level prevailing in the com-
mercial and industrial sector
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authorities have had
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Some of these objectives will come into conflict with one
another. The political task at hand will of course be to
find solutions that accommodate different and often contra-
dictory objectives in a balanced way.

~ae let e 'e

An important task will be to ensure that Norwegian fishing
activity does not result in overexploitation of fisheries
resources and that it is in accordance with international
agreemente. During the laSt yearS NOrWegian CatChee haVe
declined considerably because of a temporary reduction in
important stocks of fish such as cod and capelin. However,
catches are expected to increase as soon as 1987.

All fishing vessels have to be registered. Registration of
a vessel and transfer of ownership to vessels already regis-
tered cannot take place without permission of the Ministry
or the Directorate of Fisheries. Such permissiOn is given
if the party concerned has been fishing for at least three
of the past ten years and still is connected to this occupa-
tion. The Norwegian fishing fleet consists of about 24,000
vessels. However, only 700 of these are larger than 50 GRT.
Table 1 shows the development of the fleet and the catches
over the last ten years:

Table 1. Norwegian fleet �,000 GRT! and catches �000
tone!.

1975-79 1980 1981 1982 1983 1984 1985

Fishing 378 362 343 341 330 334 316
fleet

Catches 2896 2400 2539 2485 2813 2420 2070

The first-hand value in 1985 was about 4500 million kroner.

In addition to the registration system, a government license
is required for operating a vessel to fish with specific
gear and/or for specific species of fish. Broadly speaking,
we can say that a license is required for trawling and purse
seine fishing as well as for sealing and whaling. However,
a license is not required for shrimp trawling if the vessel
is less than 80 GRT �5 ft!, nor for seine fishing if the
vessel is less than 90 ft. A special license arrangement is
required for all vessels seine fishing for sprat.

Originally the license system for trawling was introduced to
protect the smaller vessels in the inshore coastal fishing
fleet from competition  for fisheries resources as well as
for markets!. Later license systems were established to put
a limit on the expansion of the fleet and to maintain the
relative strength between types of vessels and districts.
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Licensing is today a less important measure to conserve the
fish stocks than it used to be. In recent years the use of
quotas has played the most important part in limiting fish-
ing effort. We have different types of quota systems, rang-
ing from quotas for a specific period during the year, to
quotas for each individual vessel, quotas per man, or quotas
for certain types of vessels. In addition, a temporary ban
on fishing has been used as a regulatory measure, along with
regulations on mesh size and various requirements for other
fishing gear and vessel equipment.

Regulatory measures of this kind need to be considered in
terms of these key criteria: �! The regulations have to be
effective in terms of bringing about the expected reduction
in total catch; �! fishing productivity must be maintained;
�! the regulations must be practicable and as easy to ad-
minister as possible; �! the regulations must not be un-
duly discriminatory, e.g. between certain districts or cer-
tain types of vessels.

Financial Aid

The government's policy has been to secure the fishermen an
income at about the same level as that of an industrial
worker. In 1985 there were about 29,600 fishermen  about
17,000 man-labor years!. To assure normal activity within
the fishing industry in periods of temporary decline in im-
portant fisheries resources and to discourage the current
trend of people moving away from scarcely populated areas in
the northern and western parts of Norway, it has been con-
sidered necessary to grant financial support to the fishing
industry. Governmental financial support to the fishing in-
dustry must be regarded as an integral part of Norwegian so-
cial and economic policy.

Financial support has been given to the fishing industry
over the last 30 years. An agreement was concluded in 1964
between the government and the Norwegian Fishermen's Associ-
ation establishing guidelines for future support measures.
The provisions of the agreement emphasize the importance of
introducing measures that can promote efficiency at all lev-
els of the fishing industry to increase overall profitabil-
ity. The specific schemes for support in accordance with
the general agreement are arranged through annual negotia-
tions.

Obviously, governmental economic support affects the fishing
effort. The effect depends on the way in which the money is
used. The amount available in 1984, 1985 and 1986  million
kroner!:
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19861984 1985

1. Price support to first-hand 596.0
sales of fish

2. Support to reduce operational 239.4
costs

727.5 682.5

248.7245.7

126.03. Income support

4. Structural programs

5. Other programs

189. 0 184 ' 0

84.6 171.5

54.0 41.3

183.0

31.8

1,100.0 1,375.0 1,330.0

The most important instrument used to increase the fisher-
men's income is the granting of subsidies to support landing
prices of certain species of fish. The subsidy is fixed per
unit weight of fish landed. The amount  per kilo! depends
on the type of fish landed, where it is landed, the type of
vessel used to catch the fish, what type of fishing gear is
used, and what time of year the catch is landed. This sys-
tem does to a certain extent affect the composition of the
catch and the structure of the fishing effort.

In recent years, an increasing portion of the money made
available by the government has been used to encourage
structural changes in the industry, as well as to reduce ca-
pacity. Grants may be given to promote reorganization of
the Norwegian fishing fleet by facilitating sales and/or
scrapping of older vessels  90 million kroner in 1986!. One
program covers purse seiners and sealing vessels  a maximum
of 6 million kroner per vessel!, another covers parts of the
trawler fleet  a maximum of 8 million kroner per vessel!,
and one program is designed to help bring about structural
improvements in the rest of the fishing fleet  a maximum of
75,000 plus 6,250 kroner per GRT!.

Grants may also be given to improve efficiency in the fish-
eries, including research on new ways of fishing, vessel
construction, innovation, marketing of products, etc. �8
million kroner in 1986!.

In 1984 a special support program for readaptation sChemes
was introduced �5 million kroner in 1986!. Thia included
investments intended to improve safety, handling of fish,
etc., in the existing fishing fleet. Investment grants can
be given of up to a maximum of 50 percent of approved in-
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The fleet of registered fishing vessels has since 1979 been
reduced by 80,000 GRT, 50.000 GRT of this through sales and
scrapping schemes. About 500 million kroner has been paid
out during these years. However, total fleet capacity is
still excessive, compared with expected future catch
possibilities.



vestment costs. However, grants cannot exceed a fixed
amount of money per vessel.

Ex eriences from the License S stem

The use of a license system has turned out to have disadvan-
tages.

Earlier, the fleet had the ability to change to other
gear or species if one fishery failed. Licenses tend
to cement the structure of the fleet and limit adapt-
ability to new possibilities.

The license system also tends to cement the structure
of ownership. Young and skillful fishermen are not
given a chance.

License systems that include vessels over a certain
size also tend to result in the building of vessels
just below this size. In this way the l.icense system
can be partly undermined. License systems for fishing
with a certain type of gear also tend to result in the
finding of new ways of fishing and in the development
of nev types of gear. In this respect the system in
fact promotes innovation.

However, alternatives to a license system have not yet been
found. When the total catch capacity of the fleet is re-
duced, the need for licenses will probably also be reduced,
provided that there are opportunities to fish for several
different species. When the fleet is too dependent on one
fishery, there will be a tendency toward overcapitalization
in that fishery. In addition, one must avoid stimulating
the fishing effort through financial support.

The Re ulation of Fleet Ca acit in Norwe ian Small-t e
W~halz r

The situation that occurred in 1984 in Norwegian small-type
whaling was this: following ten years of stable catch quotas
for minke whales, the total allowable catch was reduced by
45 percent in one year.

The whaling has mainly taken place in the Barents Sea from
Nay until August and a license, issued yearly, has for sev-
eral years been required to attend the catch. In 1983, 89
such licenses were issued. The fleet consisted of small
vessels  the average size was about 22 meters! with a crew
of three to six persons, mostly located in scarcely popu-
lated areas in the northern and western parts of Norway.

In addition to the license system and a total allowable
catch quota, a maximum vessel quota was used to regulate the
catch. However, the maximum quotas only affected a few ves-
sels. If the government vere to base the measures only on
considerations of economic efficiency, the 20 to 25 most ef-
ficient vessels would have been sufficient to take the total
allowable catch. Such a dramatic reduction would have
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caused severe problems for the other vessels previously en-
gaged in whaling, and severe problems as well for several
small communities along the coast, especially in the north,
with few employment alternatives. The government thus had
to find other solutions to adapt the fleet to changed condi-
tions. One must also take into account that there will be
uncertainty as to whether one is dealing with a temporary or
a more long-tern decline in the stock. The aim of the Min-
istry of Fisheries was tO reduce the fleet to about 40 par-
ticipating vessels.

Did the vessels have any alternatives to participation in
small-type whaling? In the past few years the stock situa-
tion has been critical for Arcto-Norwegian cod. Except for
an expansion in the catches of deep-water prawns, the alter-
natives were very few. Forty-one vessels out of the total
of 89 vessels in question had the possibility of participat-
ing in the deep-water prawn fishery. But some of these had
never before participated in this type of fishery and thus
did not have the necessary experience.

Since several of the participating vessels were old, a
scrapping scheme was considered as a relevant measure to re-
duce fleet capacity. The grants were administered by the
State Fishery Bank according to official guidelines and af-
ter application by interested boat owners. The grants could
not exceed:

* vessels
* vessels
* vessels
~ vessels

GRT

below 30 GRT: 170,000 plus 2,500 kroner per GRT
30-69 GRT: 250,000 plus 2,500 kroner per GRT
70-99 GRT: 325,000 plus 2,500 kroner per GRT
100 GRT or more: 375,000 plus 2,500 kroner per

If the engine was scrapped too, an additional 375 kroner per
GRT could be obtained.

Ten vessels altogether took advantage of this offer and were
scrapped in 1984. The total cost of the scheme was 3.2
million kroner.

In addition, the government offered a readaptation scheme.
The intention was to offer a grant, instead of issuing a new
license. The scheme was administered by the Directorate of
Fisheries, again according to official guidelines and after
application by interested boat owners. The grants could not
exceed 200,000 kroner per vessel. A minimum activity during
the past few years was required to obtain the grant.
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A total of 1.5 milliOn kroner was paid out to nine vessels.
Almost all of these vessels used the grants to invest in
better equipment for the deep-water prawn fishery. These
vessels had previously participated on a seasonal basis in
the prawn fishery, and through the readaptation scheme they
were able tc extend the period of prawn fishing and also to
make their fishing more efficient. Their entry into the
deep-water prawn fishery did not affect the fishing opportu-
nities for vessels already participating.



In additian tO theSe finanCial SuppOrt prOgrama the DireC-
tOrate Of FiSherieS, whiCh iSSueS the liCenSeS, WaS giVen
permission by the government to refuse to issue a new li-
cense for small-type whaling if the vessel already had a li-
cense to fish for deep-water prawns or if the vessel had
shown little recent interest/activity in small-type whaling.
The deep-water prawn fishery had been  and still is! a lu-
crative fishery, and thus these vessels would not come into
financial difficulties if they did not get a new license for
small-type whaling.

In all, the measures carried out by the government resulted
in a reduction of the number of licenses by 36 percent, from
89 to 57.  Two of these remaining vessels were chartered by
the Directorate of Fisheries for biological research during
the season and did not participate in the regular fishery.!
This was a very considerable reduction, taking into account
that it happened from one year to the next. But the reduc-
tion, which in terms of catch capacity amounted to about 23
percent, was nevertheless insufficient to maintain economic
efficiency.

To ensure that the catch in 1984 was carried out as effec-
tively as possible, a new type of regulatory measure was in-
troduced. The government decided that vessel quotas should
be used to limit the catch. Each vessel's quota would be
dependent on its catches in previous years.

Until this system was introduced vessel quotas in other
fisheries, for example the capelin fishery, had been depen-
dent on the size of the vessel, which meant that all vessels
of a given size would get the same quota. However, even
though there was a certain correlation between the size of a
vessel and its catch, catches of individual vessels varied.
This was due to the fact that small-type whaling was not
equally important to all participating vessels. They had
different opportunities to participate in other types of
fisheries. Also, some people just are more skillful than
others. A regulation based on the size of the vessel is to
the advantage of vessels with little activity or low effi-
ciency, since they can obtain a quota which will result in
unchanged or even improved catch opportunities.

The government felt that the burden of the dramatic reduc-
tion in the total allowable catch should be equally borne by
all participating vessels. Therefore it was decided that
each vessel quota should be a proportion of the total quota
based on each vessel's highest yearly catch during two of
the past three years. Under this system, a maximum and min-
imum quota per vessel were established.

Ex eriences from Reducin the Fleet Ca cit in Small-t e
N~Wa n

Despite the disadvantages of a license system  cementing the
structure of the fleet and ownership! the effect of the mea-
sures has been positive. By using individual vessel quotas,
the owners were able to plan their fishing activity better.
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The dramatic reduction in total allowable catch did not re-
sult in any financial problems for the participating vessels
in 1984, nor for the vessels that had partici.pated previ-
ously. An effect of the considerable reduction in total
catch was also a considerable increase in first-hand prices,
thus further reducing the adverse financial consequences.

However, the consequences would have been more far-reaching
if small-type whaling had been a more important part of the
fiShing induStry. In termS Of firat-hand Value, Whaling nOW
only accounts for less than one percent of the value of to-
tal Norwegian landings.

pending the outcome of the comprehensive stock assessment
that the IWC is to conclude by 1990, and in light of the
differing conclusions emanating from various international
stock assessments, Norwegian commercial whaling will be
scaled down, and halted after the 1987 catch season. Wor-
way will continue work on scientific surveys of whale
stocks, i.a. by employing some vessels in scientifically
based whaling. The government has appointed an interna-
tionally composed group of prominent scientists to assess
available research on whale stocks. The situation will be
reviewed in light of their findings, and when the IWC has
concluded its work on a comprehensive stock assessment.
The government will consult further with the whaling com-
munity on what measures may be necessary owing to the tem-
porary suspension of commercial whaling.
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The Regulation of Fleet Capacity in
Norwegian Purse Seining

Rognvaldur Hannesson
Norwegian School of Economics and Business Administration
Bergen-Sandviken, Norway

INTRODUCTION � THE NORWEGIAN PURSE SEINE FISHERY

The Norwegian purse seine fleet is rather easily distin-
guishable from the rest of the Norwegian fishing fleet. The
vessels, being designed for purse seining, are rarely used
in other fisheries. The vessels vary quite considerably in
size, from 90 feet or less to 200 feet or more. They go for
pelagic species that congregate in large shoals, such as
capelin, mackerel, blue whiting, and herring. The economi-
cally optimal catch capacity of the purse seine fleet thus
depends upon the abundance of only a few species, together
with fish prices and fishing costs.

Ever since the early 1970s, entry of new vessels to the
purse seine fleet has been regulated. At the present time a
government license is required for operating a vessel to
fish for capelin, mackerel, blue whiting  which is fished
with a special kind of trawlj, herring, and sprat. Vessels
less than 90 feet or 1500 hl  hectoliter! cargo capacity are
exempt from this regulation, however. In this paper we
shall consider the background for this regulation, how it
has worked, and tc what extent it has attained its purpose.

Shortly after the licensing scheme was put into effect, a
pseudo-market in licenses developed. It will be argued that
this market, and the value of licenses, owes more to incen-
tives for restructuring the fishing fleet than to the over-
all profitability of purse seine fishing. The government
itself may be said to have participated in this "market"
through its program of paying vessel owners for giving up
their licenses. We shall attempt to evaluate whether this
license retirement program has been worthwhile, both in
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terms of raising the profits of the remaining vessels and of
improving overall economic efficiency.

THE PURPOSE OF THE LICENSING SCHEME

The so-called "power block," introduced in Norway in the
early 1960s, revolutionized purse seine fishing. The power
block is a device which allows for a mechanical closing and
hauling of the seine, making it possible to use larger
seines and bigger vessels. As a consequence, the Norwegian
catch of pelagic species increased extremely rapidly in the
years 1963-1967 and attained a level that has since then
rarely been surpassed  see Figure I!. This brought the At-
lanto-Scandian herring stock to a nearly total collapse.
Although substitute stocks were found, in particular Barents
Sea capelin, it was recognized that the catch capacity of
the purse seine fleet had reached a level far beyond what
was justified by the available fish.

The first step taken to limit the size of the purse seine
fleet was a ban on registration of new purse seine vessels,
introduced in 1970. This effectively stopped additional
vessels from entering the fishery. The aggregate fleet ca-
pacity continued to expand, however. Owners of small ves-
sels were permitted to replace them with larger vessels, up
to 6,000 hl cargo capacity. Some expansion also took place
through alterations of existing vessels, both purse seine
vessels and vessels that originally had been designed for a
different purpose. To achieve a more effective control of
the aggregate fleet capacity, the registration ban was re-
placed by a licensing scheme in 1973. All existing vessels
were licensed at the time that the scheme was introduced.
The licenses specified that person I was allowed to operate
vessel Y of Z hl cargo capacity to fish some or all of the
above-mentioned species with a purse seine. Replacement or
alteration of a vessel thus required a new license, and the
transfer of licenses between persons or vessels required the
consent of the Ministry of Fisheries. Vessels less than 90
feet were exempt from this scheme, which with minor alter-
ations is still in force.

OVERCAPACITY A PERSISTENT PROBLEM

The licensing scheme that was put into effect in 1973
clearly was insufficient to reduce the catch capacity of the
fleet. If operated restrictively, the scheme could be ex-
pected to put a limit only on the expansion of the fleet,
for there were still ways to expand aggregate catCh capac-
ity. First, the efficiency of the existing vessels could be
improved by investi.ng in better equipment and outfits, even
if alterations that increased the cargo capacity of a vessel
were explicitly banned. Similarly, the replacement of a
vessel with a new one of the same cargo capacity, but with a
better outfit and equipment, would amount to an increase in
catch capacity. Secondly, vessels less than 90 feet  or,
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Figure 1. Norwegian catches of fish 1963-1983. Most of the
catches of herring and sprat, and mackerel,
capelin, etc., are taken by the purse seine fleet.
Source: Central Bureau of Statistics: Fishery
Statistics.
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later, of less than 1500 hl cargo capacity! were exempt from
the licensing scheme.

Table 1 shows the development of the licensed purse seine
fleet since 1968. Although the number of vessels has fallen
almost every year, the aggregate fleet capacity in fact in-
creased until 1978. From 1979 onwards, grants were given
for scrapping purse seine vessels, a move which had an ap-
preciable impact on the aggregate catch capacity. This
grant scheme will be discussed later.

Table 1. Number of licensed purse seine boats.

Sumber
of boats

Cargo capacity
 hl!

Average
cargo

ca acit hl

Year

2,845
4,095
4g989
5,107
5,306
5,507
5,870
6,082
6,353
6,825
6,927

1,297,300
1,314,350
1,330,750
1,373,700
1,438,000
1,393,200
1,262,161
1, 173, 800
1,168,900
lr091i950
1,073,750

456
321
269
269
271
253
215
193
184
160
155

1968
1973
1976
1977
1978
1979
1980
1981
1982
1983
1984

Source: Central Bureau of Statistics: Fishery Statistics
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As regards whether the actual catch capacity of the purse
seine fleet initially expanded more, or subsequently con-
tracted less, than indicated in Table 1, we have only ci r-
cumstantial evidence. First, it should be noted that Table
1 only includes licensed vessels. There are no figures eas-
ily available on the number of purse seiners exempt from the
licensing scheme, but approximate information on this can be
obtained by looking at the number of vessels participating
in the winter capelin fishery. Table 2 shows the number of
unlicensed purse seiners that have participated in this
fishery in the period 1979-1985. This number increased
about 300 percent in the years 1979-1983, but has since de-
clined. During this period, some new vessels of a size just
below the license limit were built. Assuming that all the
increased participation of unlicensed vessels in the winter
capelin fishery was due to such vessels, we obtain an in-
crease in fleet size of 30,000 hl �0 vessels times 1,500
hl!. This is much less than the decrease in licensed cargo
capacity over the same period. At the present time, the
construction of "undersized" vessels has been made less at-
tractive by a recent requirement to the effect that an unli-
censed vessel will only be allowed to participate in the
winter capelin fishery if it has already participated for
two prior years. We thus conclude that the building of
"undersized" vessels does not represent any serious chal-
lenge to the license limitation program.



Table 2. Number of unlicensed purse seiners participating in
the winter capelin fishery.

1985
22

1979
12

1980
15

1981 1982
19 1F

1983
32

1984
21

Source: Directorate of Fisheries

Table 3. Cost �,000 kroner! of new purse seine vessels.

Cargo Capacity  hl!
0-4,000 4,000-6 000 6 000-8 000 8 000+

Year

15, 96
19,982
19,960
20,581
23,030
27f287
29,364
31,486

1 77
1978
1979
1980
1981
1982
1983
1984

Bi 7
10,258
10,803
lli639
12,770
14,258
15,925
15,844

ll, 5
14,204
15,123
15,294
16,872
18,847
20g529
22p368

1 ,410
17,044
17,865
18,746
20,148
23,016
24,326
26,098

Directorate of Fisheries:
tions

Profitability Xnvestiga-Source:
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But the number of vessels and the total cargo capacity does
not tell us all about the catch capacity of the fleet. Cap-
ital stuffing is a phenomenon that often occurs in response
to limiting the number of vessels in any given fishery.
Table 4 compares a price index of new purse seine vessels to
a price index of machinery and transport equipment. The
cost of new purse seiners increased about twice as much as
the price of machinery and transport equipment in the years
1977-1983. According to those who compile the cost figures
for new vessels, this increase is due to the installation of
ever more sophisticated equipment for finding fish, handling
fishing gear, and preserving the catch at low temperatures;
also to the provision of better amenities for the crew.
Some of this undoubtedly increases catch capacity. However,
other installations increase the value of the catch without
increasing catch capacity � which certainly is beneficial
from an economic point of view.



Table 4. Cost index for new purse seine vessels of 8,000+
hl cargo capacity, calculated from Table 3; com-
pared with the wholesale price index for machinery
and transportation equipment.

Nachinery and
transportation

e i ent

Purse
seiners

Year

1977
1978
1979
1980
1981
1982
1983
1984

100
125
125
129
144
171
184
197

10
108
114
122
130
135
143
148

Source: Central Bureau of Statistics: Yearbook of Statis-
tics

I~INC RETORNS TO SCALE AND THE PRICE OF LICENSES

As this use of acquired licenses indicates, the reason why a
market in licenses developed is not that the licensing pro"
gram has been successful in generating economic rent in the
fishery through a reduction in excessive fleet capacity. In
Appendix 1, the gross rate of return an capital is shown for
'two size classes of purse seine vessels, "small to medium
and "large" vessels. For small to medium-sized vessels the
gross rate of return was only 5-10 percent in the yearS
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To the extent that a license limitation program succeeds in
generating rents in the fishery, the licenses will attain a
scarcity value. A trade in licenses will develop if such
trade is allowed, or will assume whatever farms restrictions
on such trading make necessary. Trading in licenses does
not seem to have been part and parcel of the Norwegian
scheme at the outset; the regulatian specifies that a purse
seine license pertains to both the vessel and its owner, and
that the license will not be transferred automatically to a
new owner if a licensed vessel is sold. Nevertheless, a
market of sorts in licenses developed, and transfers of li-
censes were permitted, with certain restrictions and reluc-
tantly at first, but later less so. There is no official
recording of transactions in licenses, but the price of a
license has been quoted unofficially at 800-1,000 kroner per
hl cargo capacity. Transactions in licenses are possible
only together with the vessel itself; once a vessel has been
bought, the new owner asks the Ninistry af Fisheries for
permission to have the license transferred to himself. The
new owner can either use the newly acquired vessel for fish-
ing, or scrap it and transfer the license to another vessel.
The latter has been common practice. Buyers of licenses
have merged them with the licenses they had already, in or-
der to buy a new and bigger boat, to gain permission to use
the capacity of a vessel they did not have a full license
for, or to physically enlarge an existing boat.



1977-1984, while for large vessels it was 6-14 percent.
This is a rather low rate of return, since it must cover
both depreciation and the alternative rate of return on cap-
ital. Little room is left, therefore, for economic rent.
The fact that licenses nevertheless have a market value ap-
pears to be due exclusively to increasing returns to scale
in purse seining. These increasing returns to scale are re-
flected in the rate of return figures in Appendix 1, which
are consistently higher for large vessels than for small to
medium-sized vessels. Appendix 2 contains further evidence
on returns to scale in the purse seine fishery.

In Appendix 1 we also show figures that indicate the value
of a license, in case a license is used as a basis for oper-
ating a bigger boat. Consider the following. Suppose a
boat owner has got a license to operate a boat of 5,000 hl
cargo capacity. He plans to buy a new boat, and would like
to get one with 10,000 hl cargo capacity. To make this pos-
sible, he must buy another boat with a license for 5,000 hl
that he can merge with his previous license. How much would
he be willing to pay for the license of the extra boat? Ap-
pendix 1 shows the average gross profit of the two classes
of vessels in which we find boats of 5,000 and 10,000 hl
cargo capacity. Hy dividing the gross profit of a large
vessel by the rate of return on a small vessel, we can find
the amount that could be paid for a 10,000 hl vessel while
earning the same rate of return as on a 5,000 hl vessel.
The difference between this amount and the actual cost of a
new 10,000 hl vessel shows how much the license of a 5,000
hl vessel is worth, taking the rate of return for a 5,000 hl
vessel as a benchmark. These figures are shown in Appendix
1 for each year in the period 1977-1984. The figures vary a
great deal from year to year, with an average of 1,600 kro-
ner per hl. This is almost twice the unofficial "price" of
800-1,000 kroner per hl. On the other hand, the difference
has the expected sign. The gross rate of return on capital
invested in small to medium-sized vessels is probably below
long-term economic viability, and so the buyer of a 10,000
hl vessel would hardly be willing to pay the full difference
in profitability of 10,000 hl and 5,000 hl vessels for ob-
taining a license of 5,000 hl. Risk aversion would also
pull in the same direction.

THE ATTITUDE OP POLICY MARERS TOWARDS TRADE IM LICEMCES

Trade in licenses does not appear to have been foreseen at
the time when the purse seine licensing system was put into
effect. Rather, it seems safe to assume that purse seine
licenses were not meant to become tradeable assets; the pro-
vision that a purse seine license could not be transferred
automatically from one person or vessel to another points in
that direction. However, a t,rade in licenses developed any-
way. This was accepted by the Ministry of Fisheries, but
reluctantly at first. Regulations pertaining to the trans-
fer of licenses stipulated that the license of a purse seine
vessel could not be transferred to another vessel, unless
the owner of the vessel whose license was being transferred
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had been in possession of that vessel for at least two
years. This was done explicitly in order to discourage the
trading of vessels for the purpose of merging the licenses
of two  or more! vessels.

As time went on, policy makers became more and more aware of
the economies of scale in purse seine fishing, and inclined
more and more to the view that taking advantage of this was
a positive thing. The two years restriction on the merging
of licenses was thus abolished in 1979. The pursuit of
economies of scale was not wholehearted, however. There
were still restrictions as to how large a cargo capacity
could be licensed on a single vessel, and a limit to the
cargo capacity permitted on the basis of merged licenses.
The upper limit on cargo capacity permitted when old vessels
were being replaced is 10,000 hl.  The cargo capacity of the
largest existing purse seine vessels is about 15,000 hl.!
According to regulations from 1979, only half of the cargo
capacity exceeding 8,000 hl was taken into account when ves-
sels were being replaced. Thus the holder of licensed ca-
pacity of 10,000 hl could not replace it with a larger ca-
pacity than 9,000 hl. This rule was abolished in 1982,
while the limit of 10,000 hl was retained.

This seemingly contradictory attitude towards taking advan-
tage of economies of scale can be seen as a result of the
classic conflict between two major objectives of economic
policy, equity and efficiency. Merging the fishing licenses
of small vessels promotes efficiency, while equity, in the
sense of equalizing the incomes of fishermen, requires that
all vessels be of a similar size  or that the cleverest
fishermen operate the least efficient vessels, a policy that
is hardly practical!. This equity element has a strong in-
fluence upon Norway's fishery regulations; one of its conse-
quences is that the biggest vessels get the relatively
smallest quotas in the capelin fishery, the most important
of the purse seine fisheries. This procedure has been quite
effective in equalizing the incomes of purse seine fisher-
men.  Hannesson 1985!.

As to the public attitude towards the buying and selling of
licenses, there is a certain element of resentment. It is
argued that the licensing system has created an artificial
scarcity, i.e., a limited number of licenses to use purse
seine. Those who happened to be in the purse seine fishery
at the time the program was initiated got an asset for free,
and are now able to pocket the market value of this asset.
It is quite possible that this resentment may prove strong
enough to topple the licensing scheme altogether. This is,
perhaps, a lesson to the effect that if a management program
based on limited entry that creates artificial scarcity of
vessels, quotas, or whatever, is to be viable in the long
term, a substantial amount of that scarcity value must be
confiscated through taxation or some other appropriate
means.
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THE GRAHT SCHEME FOR CAPACITY REDUCTION

As already explained, the license limitation scheme was
originally put into effect because of overcapacity in the
purse seine fleet. The scheme contained no provision for
reducing catch capacity, except to the extent that transfers
of licenees between individuals would be refused. Thus the
scheme could not be expected to achieve much more than to
hold the line. In 1979 measures were taken to reduce the
overcapacity of the purse seine fleet. This was accom-
plished by giving grants to those who surrendered their li-
censes and removed their vessels from the purse seine fish-
ery. In official documents, a 25 pez'cent reduction in catch
capacity was mentioned at that time as being necessary for
restoring the profitability of the remaining vessels. A
still greater capacity reduction would have been necessary
to maximize economic rent in the purse seine fishery.  On
optimal capacity of the purse seine fleet, see Flaam and
Hannesson 1983; Hansen 1979z and Hathiesen 1981.!

The scheme had an immediate effect in reversing the trend of
a slowly rising catch capacity; over the years 1979-1984 the
capacity reduction accomplished through the grant scheme
amounted to 260,000 hl. This is, however, no more than 18
percent of the licensed cargo capacity at its peak in 1978,
and so the program has not quite achieved its limited pur-
pose.

The grants were disbursed by the government-owned
"Fishermen's Bank"  Statens Fiskarbank! in accord with offi-
cial guidelines and after application by interested boat
owners. No bidding or tendering was involved, but the
changes in the guidelines that took place show a certain
evolution in the amount offered for the scrapping of purse
seine vessels. The original guidelines of Hay 1979 stipu-
lated two methods for determining the grant:

0~th d ': A 01st t f 000,000 k 0 9 1,
plus 2,050 kroner per gross registered ton.
 The latter could be raised by 15 percent if
the engine was scrapped as well.!

Method '': A 0 a t eq 1 to th debt seu d ' th
vessel, plus 200,000 kroner.

The method giving the highest grant was to be used, but an
upper limit of two million kroner per vessel was imposed.

These rules were changed subsequently as follows:

A~uust 1919: The fl t ate Method 1' ' 1 s a sed to
500,000 kzoner, and the maximum limit was raised to three
million kroner per vessel.

November 19/9d The maximum limit was raised further, to
kroner per vessel, and the ministry of Fish-

eries was given discretionary power to relax requirements
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pertaining to previous participation in the purse seine
fishery.

2~119802 Th flat t 'a Neth d  '1 as 'sed to o
million kroner per vessel, and the maximum limit to six mil-
lion kroner per vessel.

~J1 1982: These 9 'del' t'o d 'the 8 thod
 i! nor  ii!, but spoke instead of the grant as being deter-
mined by reference to factors such as vessel size, licensed
cargo capacity, use value of the vessel, etc.; but the maxi-
mum limit of six million kroner per vessel was retained.

The successive raising of the grant limits and the relax-
ation of other conditions amounts to a tendering procedure
of a kind. By this process the government buys up the
cheapest licenses first, and so would seem to minimize the
cost of eliminating excessive capacity. The grant records
show that the "price" per hl cargo capacity so "bought" in-
creased over time, particularly in the initial phase of the
program, and so did the size of the vessels that were elimi-
nated. It is, however, an open question, and one that will
not be answered here, whether this is the best possible ten-
dering procedure. Much will depend on to what extent boat
owners are able to anticipate successive increases in the
"bids." Problems with this particular form of tendering
are, first, that frequent revisions of the guidelines may
invite adaptive expectations on the behalf of boat owners,
and, secondly, that the process takes a rather long time.

Most of the vessels whose licenses were removed were physi-
cally destroyed  in fact, the disbursement of the grant was
contingent upon a certificate that the vessel had been de-
stroyed or had been delivered to a shipyard for scrapping!.
But grants were also given for subsidizing sales of purse
seine vessels to foreign buyers, and to domestic buyers for
conversion to other purposes. The records show that the
grants for this latter purpose were remarkably stable in
terms of kroner per hl; on average the grant was 537 kroner
per hl, ranging between 427 and 678 kroner per hl. This is
a bit below the unofficial "quotation" of 800-1,000 kroner
per hl licensed capacity.

THE BEMEPITS OP THE GRANT SCHEME

Was the grant scheme worthwhile? There are two ways of an-
swering this question. �! Did the retirement of licenses
so improve incomes for the remaining vessels that they could
have paid for the cost of retiring licenses and still be
left with a net gain2 �! Did the cost savings achieved by
the retirement of vessels outweigh the amount paid for their
retirement2

As the fishing of the purse seine fleet is still being regu-
lated through vessel quotas, we may safely assume that the
retirement of purse seine vessels did not cause any reduc-
tion in the total catch. Thus the only effect, and an in-



tended one, on catches was that the remaining vessels got a
higher quota each, the total allowable catch being divided
among fewer vessels. The resulting increase in the catch
value for each vessel, net of catch-related costs, thus con-
stitutes the benefit accruing to the remaining vessels.

As most of the vessels being retired were rather small  see
Appendix 3!, i.e. below 4.000 hl cargo capacity, it may be
assumed that their withdrawal affected first and foremost
the catch quotas in the winter capelin fishery. The summer
capelin fishery takes place much further north in the Bar-
ents Sea, and the smallest vessels do not partake in this
fishery. There are other purse seine fisheries regulated
through vessel quotas as well, but these are less important.
In any case, as it will turn out that the gains in the win-
ter capelin fishery are in fact high enough to pay for the
license retirement program, we need pursue the matter no
further.

Since the late 1970s, the vessel quotas in the winter
capelin fishery have been determined through a system of
"base quotas." Each vessel is entitled to a base quota re-
lated to its size  cargo capacity!, as shown in Appendix 3.
All vessels must register before a certain date in order to
become eligible for a vessel quota. When the deadline for
registration has passed, the total amount of base quotas is
summed across all registered vessels, and the actual vessel
quota is found by dividing the total allowable catch by this
sum and multiplying by the base quota of the vessel.

From the records of retired vessels it is possible to calcu-
late the implied reduction in the sum of base quotas in the
winter capelin fishery, assuming that the retired vessels
would otherwise have taken part in this fishery. This is
done in Appendix 3. The total reduction amounted to 162,172
hl. In comparison, the total sum of base quotas in the win-
ter capelin fishery in 1985 was 462,700 hl, so the vessel
quotas would on our assumption have been 26 percent lower if
the grant scheme had never been put into effect. In 1984,
which was a worse than average season in the winter capelin
fishery, the total catch quota allocated to the licensed
purse seine fleet was 2,614,245 hl. Dividing this among
more vessels, as would have been necessary if the license
retirement program had not been in place, would have reduced
the catch value of the vessels participating in the 1984
season by

2,614,245 x 0.26 x 0.8 x 97 x 0.77 = 40g539y981

that is, about 40 million kroner. The factor 0.26 repre-
sents the 26 percent reduction in vessel quotas, 0.8 cor-
rects for catch related costs  these are about 20 percent of
catch revenue!, 97 is the weight in kilograms of one hl of
capelin, and 0.77 is the 1983 price per kg of capelin.

Is this enough to cover the cost of the license retirement
program? The total cost of the program was 230 million kro-
ner, in current prices. As most of the grants were given in



1979 and the early 1980s, this amount would be somewhat
higher in 1983 prices, but certainly well below 300 million
kroner. lt would thus take six to seven years to recover
these costs through the gains accruing to the remaining
fleet �0 million per year, if the 1984 catch is taken as
being representative! in the winter capelin fishery only.
Looking at the present value of these gains and assuming
that they are perpetual and that 1984 was a representative
year, it would be necessary to discount at a  real! rate of
14 percent or more in order to reduce the present value of
the gains below 300 million kroner. It thus appears beyond
doubt that the increases in the revenues of the remaining
vessels have been more than enough to pay for the license
retirement program.

A similar conclusion is reached from looking at the cost
savings achieved by the license retirement program. In Ap-
pendix 3, we have calculated the present value of the cost
savings, assuming that the vessels removed from the fleet
through the license retirement program would otherwise have
continued fishing for another five years.  Nost of the ves-
sels withdrawn were old and would soon have been scrapped
anyway.! This amounts to 285 million kroner, at a discount
rate of 7 percent, which is the rate recommended by the Nin-
istry of Finance for project appraisal. This is just about
enough to cover the costs of the license retirement program.
The cost savings calculated in Appendix 3 do not include la-
bor costs. These must at any rate be assumed positive if
uncertain. It seems safe, therefore, to conclude that the
license retirement program was worthwhile.

CONCLUSION

The Norwegian purse seine fishery offers an excellent illus-
tration of the waste resulting from free access to fish re-
sources. Technological progress in this fishery led to a
very rapid buildup of catch capacity and depletion of fish
stocks. Catch capacity was brought under control too late
and too halfheartedly, and then mainly to save the fish
stocks, not to improve economic efficiency. In fact, eco-
nomic issues appear at first to have been peripheral to pol-
icy makers, and fairly straightforward economic implications
of the licensing scheme, such as the trading of licenses,
appear to have taken them by surprise.

The regulation of the purse seine fishery has certainly suc-
ceeded in avoiding, and perhaps reversing, fish stock deple-
tion. A depletion of the Barents Sea capelin has been
avoided, and the Atlanto-Scandian herring appears to be re-
covering, after a long period of strict catch regulations.
But in terms of economic efficiency the regulation has been
only a limited success. Thirteen years after the licensing
program was put into effect, total fleet capacity is still
much greater than needed to maximize economic rent.

Indeed, policy papers indicate that the ambitions of policy
makers with regard to economic efficiency go no further than
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to reach an economic break-even point for the fleet, thus
implicitly accepting that resource rent will be absorbed by
excessive costs. The reason why policy makers are inter-
ested in such an objective, which might seem not to require
any interference with market forces, is that the current
framework for fisheries policy  i.e., the 1964 agreement be-
tween the government and the Fishermen's Association! may be
taken to imply that the government should cover any losses
incurred by the fishing fleet  Hannesson 1985!.

as a measure to improve economic efficiency, the license re-
tirement program represents an interesting initiative. Buy-
ing back licenses at market prices is a way of reducing
catch capacity without harming the interests of those who
surrender their licenses. Such methods are more likely to
gain acceptance than methods which force some to give up
fishing, but the equity of such buy-back schemes depends, of
course, on the equity of the statue quo. The benefits of
the Norwegian license retirement program appear to have out-
weighed its costs, and a serious attempt seems to have been
made at minimising the costs of this program.
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APPENDIX I: RATES OF RETURI4 OI4 CAPITAL INVESTED IN PURSE SEINE
VESSELS 1977-1984

The following tables Show the implied value each year of a
5,000 hl purse seining license. This is found as follows.
First, we calculate the average gross profit of a 5,000 hl
and a 10,000 hl vessel, respectively, and the rate of return
on capital invested in a new 5,000 hl and 10,000 hl vessel.
We then put the rate of return of a 10,000 hl vessel equal
to the rate of return of a 5,000 hl vessel and calculate the
implied cost of a 10,000 hl vessel. The difference between
the implied and the actual cost of a new 10,000 hl vessel
represents the value of a 5,000 hl licenSe. For source and
definitions, see below.

The lines show the following:

Line 1:
Line 2:
Line 3:

Gross return on capital
Cost of a new fishing vessel
Rate of return on capital invested in a new fishing
vessel  line 1 divided by line 2!
Cost of a new 10,000 hl fishing vessel yielding the
same rate of return as a 5,000 hl fishing vessel
Implied value of a 5,00G hl license, expressed per
hl  line 4 minus line 2 for the 10,000 hl vessel,
divided by 5,000!

Line 4:

Line 5:

5,000 hl 10,000 hl 5,000 hl 10,000 hl

l.
2.
3.

5.

1.
2.
3.
4.
5.

l.
2.
3.
4.
5.

19841983

1,454,848
22,367,857

0.0650

3,630g729
31,486,207

0.1153
55,857,369

4,874

1. 1,397,038
2. 20,528,947
3. 0.0681
4.
5.

2,796,866
29,364,000

0.0952
41 p 069 i 985

2r341
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1977
1,128,985 2s188,327

11,355,583 15,996,077
0.0994 0.1368

22,015,362
1,204

1979
823,171 1,229,868

15,122,593 19,960,000
0.0544 0.0616

22,607,868
530

1981
1,267,322 2,015,134

16,872,222 23,030,263
0.0751 0.0875

26,832,676
760

1978
669,369 1,411,576

14,203,529 19,982,353
0.0471 0.0706

29,969,766
1,997

1980
1,086,133 1,788,224

15' 294i250 20i581r000
0.0710 0.0869

25,186,254
921

1982
1,047,902 1,649,662

18,847,059 27i287i037
0.0556 0.0605

29i670,180
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Source and Definitions

The preceding figures have been calculated from the profita-
bility investigations carried out by the Directorate of
Fisheries. The result of these investigations, as regards
purse seiners, are presented as averages for four groups
vessels. We have taken the results for the 4,000-6,000 hl
group as being representative for 5,000 hl vessels, and
those for the 8,000+ group as representing 10,000 hl
vessels.

The cost figures reported by the profitability investiga-
tions do not include labor costs for the vessel crew, as
these investigations are concerned with finding the "wage-
paying ability" of the vessel, regarding the crew as a
residual claimant. We have corrected the cost figures of
the profitability investigations in the following way: Cap-
ital costs, i.e., vessel insurance, depreciation, mainte-
nance, and interest on capital are excluded. Labor costs
have been added. These are calculated by multiplying the
number of man years by one and a half times the average wage
level in the Worwegian economy  excluding payroll tax, the
equivalent of which is included in the cost figures calcu-
lated in the profitability investigations!. The reason for
so inflating the average wage level in calculating the op-
portunity cost of labor is that the remuneration of purse
seine fishermen has been persistently higher than the aver-
age wage in the Worwegian economy, sometimes twice as high.
We take this as an expression of purse seining being more
demanding in terms of skill and effort than normally is the
case. Furthermore, investigations have shown that the num-
ber of hours worked per man-year in the fishery is consider-
ably higher than in most other industries. In Appendix 2,
the assumed opportunity cost of labor each particular year
is shown, together with the remuneration of fishermen on the
largest purse seine vessels.
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APPENDIX II: ECONOMIES OF SCALE IN THE PURSE SEINE FISHERy

The following two tables show average cost divided by
average revenue for the purse seine fleet, expressed as a
percentage of the figure for the largest vessels.

The figures for 1969-1970 indicate strong economies of
scale, particularly for the smallest vessels. As more and
more small vessels were withdrawn from the fishery, the
signs of economies of scale became weaker. aence, the most
important economies of scale appear to be utilized by aban-
doning the use of vessels less than 100 feet long.

From 1979 onwards, the capelin fishery was regulated through
vessel quotas which increased less than proportionally with
vessel size  Appendix 3!. This is discernible in the fig-
ures; the economies of scale are weaker or not present at
all in the figures for 1979-1982. In 1983 and 1984, the
vessels in the range 8,000-10,000 hl were allowed a somewhat
larger quota in the summer capelin fishery than in the pre-
ceding years, relative to other vessels. This could be the
reason why there are stronger indications of economies of
scale in the figures for 1983 and 1984 than for 1979-1982.

Average cost divided by average revenue, exclu-
ding labor costs, in percentage of the figure
obtained for the largest vessels. Note that
the size classifications before and after 1977
do not overlap.

Table A2.1.

Vessel Size
80-100 ft 100-120 ft 120-140 ft 140+Year

155
126

97
97
83

0-4000 hl 4000-6000 hl 6000-8000 hl 8000+ hl
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1969
1970
1971
1972
1973
1974
1975
1976

1977
1978
1979
1980
1981
1982
1983
1984

119
104

92
91
85
82
87
91

131
115
100
103
112
101

119
98

106
109

97
95
96
92

103
103

125
96

105
100
103
103
ill
109

92
94

101
97
99
96
99

102

100
100
100
100
100
100
100
100

100
100
100
100
100
100
100
100



Table A2.2. Average cost, including labor cost, divided by
average revenue, for the purse seine fleet,
expressed as a percentage of the tigures for
the largest vessels.

Vessel size
80-100 ft 100-120 ft 120-140 ft 140+ ft

Year

156
137
115
118
131
116

135
117

0-4000 hl 4000-6000 hl 6000-8000 hl 8000+ hl

In the table below, the assumed opportunity cost of a man-
year in the purse seine fishery is shown, together with the
average remuneration per man-year for the largest group of
vessels.

Assumed opportunity cost per man-year in the
purse seine fishery �50 percent of the average
wage in the Norwegian economy, excluding
payroll tax!, and the average remuneration per
man-year for the largest group of vessels.

Table A2.3.

Year Cost Remuneration Year Cost Remuneration
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19 9
1970
1971
1972
1973
1974
1975
1976

1977
1978
1979
1980
1981
1982
1983
1984

1 1970
1971
1972
1973
1974
1975
1976

1, 1
44,199
49,560
54,425
60,232
68,526
81,018
92s531

208
185
125
121
108

141
122
108
102
101

98
102
111

55,5 7
74,464
77,294
71r 539

115r784
101,719

96,227
155r589

117
119
105
105
106
102
113
114

1977
1978
1979
1980
1981
1982
1983
1984

140
105
112
109
111
109
119
118

97
96

102
98

101
100
105
109

101,805
110,018
114,002
125,508
140,333
156,689
170i577
182,798

100
100
100
100
100
100
100
100

100
100
100
100
100
100
100
100

1 1,487
135i800
133,843
146,588
168,478
159,057
220,527
219,445





Management of the Icelandic
Demersal Fisheries

Ragnar Arnason
University of iceland
Reykjavik, iceland

This paper considers the management of the Icelandic commer-
cial fisheries, placing particular emphasis on the demersal
fisheries. The structure of the individual vessel quota
system in the demersal fisheries is described in some detail
and its performance evaluated. A notable conclusion is that
the vessel quota system appears to have attained a signifi-
cant fraction of the maximal attainable economic rents in
the fisheries. Finally, there is a brief discussion of the
major weaknesses of the demersal management system.

IHTRODVCTIOH

The aim of this paper is to describe the current management
regime of the Icelandic demersal  groundfish! fisheries and
consider its most important economic effects. Relative to
the complexity of the subject, the discussion will of course
be rather superficial. However, an attempt will be made to
highlight the most pertinent aspects of the Icelandic fish-
ery management from the point of view of the workshop.

The paper is organized as follows: first general background
information is provided on the Icelandic fisheries and on
the management measures taken in recent years. There then
follows a specific consideration of the demersal fisheries
and their management. The economic performance of the man-
agement system is then examined and evaluated. Finally, the
major perceived weaknesses of the current management system
are discussed.
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ICEKA1lDIC FISHERIES: DESCRIPTIVE BACKGRQGND

This section provides a brief factual background about the
ICelandiC fieherieS. an OVerView Of baaiC data abaut the
fisheries and their potential yield is followed by a de-
scription of the fleet, then a discussion of the fisheries'
economic performance, and finally a description of the fish-
ery management undertaken to date.

Fisheries and Catches

The Icelandic fisheries are primarily based upon the har-
vesting of several demersal species of which cod, haddock,
saithe and redfish are the most important; and two pelagic
species, herring and capelin. In addition to these fish-
eries there are also significant shrimp, lobster and scallop
fisheries. In a typical year, the demersal fisheries gener-
ally yield between 75 and 80 percent of the total value of
the Icelandic fisheries. The pelagic fisheries usually ac-
count for some 15 percent of the total catch value and the
remaining fisheries for a little over 5 percent. Sy far the
most important single fishery is the cod fishery, which nor-
mally generates some 50 percent of the total value of the
catches. A more detailed numerical description of the catch
and value data, as well as estimates of their maximum sus-
tainable levels  NSY!, are provided in Table l.

Fishin Fleet

The fishing fleet consists of a wide range of vessel types.
FOr our purposes, it is convenient to decompose the fishing
fleet into three classes:

1. Dee -sea trawlers: the deep-sea trawlers are usually
etween 130 an 250 feet in length. They are engaged

almost exclusively in the demersal fisheries employing
bottom and, occasionally, mid-water trawl. Due to
their size, their range is relatively unrestricted.
Consequently they are able to exploit practically any
fiahing grOundS Off ICeland. NevertheleSS the deep-Sea
trawlers normally return to home port at the end of the
fishing trip to unload their catches. Each trip usu-
ally lasts from about five to fifteen days. The deep-
sea trawlers comprise almost half of the total tonnage
of the fishing fleet, and their share in the total dem-
ersal catch is roughly 75 percent.

S ' li d 'ners: These vessels are generally
0 y are primarily engaged in the

capelin fishery but some also participate in the her-
ring fishery. The purse seinerS are, moreover, techni-
cally capable of participating in the demersal fish-
eries employing gillnets and bottom trawls. Recently,
however, as a part of fishery management measures, they
have been barred from this fishery. The specialized
purse seiners typically follow the capelin schools over
great distances and land their catches wherever is most
convenient.
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Table 1. Zcelandic Pisheriesr Catch Volumes and Values.

Estimated
Catch Estimated
Values MSY

Average
Catch
1980-85

�000
of mt!

Estimated
MSY ValueS

 mrllrons �00
of U.S.$! of mt!

 millions
of U.S.$!

Demersal s ecies

Cod
Haddock
Saithe
Redfish
Other~~

Total

364.6
57.4
60.9

100.9
64.1

 r47. 9

146. 2
20.8
13.8
32.0
21.0

233.8

420.0
60.0
90.0
80.0
60.0

710.0

168.4
21.7
20.4
25.4
19.7

255.6

Herring~r'*
Capelin

Total

8.3
29.9
3 �

90.0
900 ' 0
m.o

14. 3
41.2
55.5

52. 2
652.5
704.7

Crustaceans

Shrimp
Lobster

Total

14. 6
2 ' 5

17.1

12. 0 9.3
3.0 6.5

15.0 15.8

11.3
5.4

~Z. 7

Shellfish

13.0Scallop 12.9 5.1 5.1

Total 1382.6 293.8 1728.0 332.0

* At 1984 catch prices.
*k Mainly plaice, halibut, catfish, and Greenland halibut.
~** Excluding the Atlanto-Scandian herring fishery, which

has produced no yield for the previous 15 years but has
periodically become very big. During 1960-66 the aver-
age Zcelandic catch of this species was 400,000 mt an-
nually.

M lti 1: The multipurpose veSsels are
genera ly smaller than those previously discussed.
These vessels are, for the most part, neither special-
ised with respect to fishing gear nor fishery. Most of
the multipurpose vessels are technically able to employ
trawl, gillnets, longline and purse seine gear and to
pursue any of the Zcelandic fisheries discussed above.
The geographical range of the smaller of the multipur-
pose vessels, i.e. those under 100 feet, say, is rather
restricted, however. These vesse1s are typically con-
fined to cne- to three-day fishing trips exploiting
fishing grounds relatively close to their home port,

3 ~
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where they also land their catches. The larger multi
purpose vessels occasionally embark on longer fishing
trips to distant fishing grounds. However, except when
engaged in the seasonal herring fishery, these vessels
generally also return to home port to unload their
catches.

Further details about the fishing fleet are set out in Table
2 below.

Table 2. The Icelandic Fishing Fleet December 12, 1984.

Average
~ae

Total
~tonnaNumber

I. Deep-Sea trawlerS

 i! over 130 feet 107 10 ' 251,120

II. Hpecialized purse
seiners

 i! over 120 feet 55 15 ' 919,754

III. Rultipurpose fleet

 i! 40-75 feet 157
 ii! 75-120 feet 228
 iii! over 120 feet 31

19.0
21 ' 1
17.5

43273
25,284

8 231

Total 37,788

108,662

416

Total fishing fleet 578

AS Table 2 shows, the average age of the fishing vessels is
rather high. This reflects i.a. the effects of more re-
strictive fishery management measures and explicit official
efforts in recent years to halt new investment in the fish-
ing fleet.

Economic Performance

Due to the reduction in fishing effort during the war years,
the Icelandic fish stocks were at relatively high and stable
levels at the end of 1945. The ensuing period has been
characterized by a huge  fourteenfold! increase in the em-
ployment of fishing capital, as well as a threefold increase
in annual catch volumes, accompanied by a corresponding de-
cline in the fish stocks. In value terms, the growth in
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The Icelandic fisheries as they existed until the late sev-
enties can be fairly accurately described as typical free
entry competitive fisheries. Not surprisingly, the develop-
ment of the fisheries has closely resembled the path pre-
dicted for such fisheries by the classical propositions of
fishery economics  See e.g. Gordon 1954!.



fishing capital has exceeded the increase in catch by a fac-
tor of more than four. Thus, the capital-output ratio in
the Icelandic fisheries is currently 1ess than 25 percent of
what it was in 1945. This path of the fishing capital and
catch is illustrated in Pigure 1.

FLEET
CAT HVALUES, INDICES

1500

0
1940 1950 1960 1970 1980 1990

YEAR

Pigure 1. Pishing capital and catch values 1945 to 1984.

The increase in catch volumes has largely resulted from the
development of new fisheries, e.g. redfieh in the late
fifties, herring in the sixties and capelin in the seven-
ties; and from overexplOitation of old ones. Thus, the lev-
els of the demersal stocks are currently only 1/2 to 2/3 of
their levels in the fifties. The previously huge Atlanto-
Scandian herring stock has been unable to sustain signifi-
cant catches for over 15 years, and the Icelandic spring
spawning herring is all but extinct.

The economic results have been most disappointing. Although
the available data are incomplete, it is obvious that the
net contribution of the fisheries to the economy has been
far less than the increase in catch values suggests. In
fact, according to the available evidence, the net-value-
added  i.e. the sum of wages and profits! generated in the
fisheries was about the same in 1983 as in 1969 in spite of
a 70 percent increase in total catch values. Host of the
difference is explained by the cost of fishing capital,
which increased by some 150 percent during the period.
Profits in the fishing industry have also been very poor ex-
cept during relatively brief intervals: for instance in the
raid-sixties, due to the very good herring catches, and in
the late seventies, following the extension of the exclusive
fishing xone. The development of net-value-added and fish-
ing industry profits since 1969 is listed in Table 3.
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Table 3. Net Value-Added and Profits in the Fishing
Industry.*

ProfitsNet-Value-Added~*Year
 mal zone o U.S. !  mall ons o U.S. !

* Both series are centered three-year moving averages at
fixed 1984 prices.
Defined as the sum of profits and wages.

Fisher l4ana ement

As the fishing industry is the single most important indus-
try in the Icelandic economy, the decline in its economic
performance has not gone unnoticed. Over the years, various
measures have been taken attempting to reverse this trend.
However, before the extension of the exclusive fishing zone
to 200 miles in the seventies, effective management of the
fisheries, especially the demersal ones, proved impractica-
ble due to the presence of large foreign fishing fleets on
the fishing grounds. Therefore, fishery management prior to
the mid-seventies was minimal, mainly consisting of fishing
gear regulations and protection of important nursery
grounds. With the extension of the fishing limits, this
situation was dramatically changed. During the past decade
or so, practically all Icelandic fisheries have been sub-
jected to extensive management restrictions, with the result
that free access competitive fisheries are now all but
yonexistent in Icelandic waters.

The management measures that have been adopted are primarily
designed to  i! preserve the fish stocks,  ii! restrict ac-
cess to the fisheries, and  iii! reduce vessel competition
for catch shares. The most common management measures em-
ployed are:

The only significant exception nowadays is the newly de-
veloped deep-sea shrimp fishery.
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1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

42.9
47.0
50 ' 5
54.6
57.3
54.3
50.3
55.2
67.1
87 ' 5
93 F 1

101.6
95.5
54.5
44.1

-0.9
-1 7
-3.0
-6.3
-9.9

-14.3
-17.6
-13.6
-10.2

1.0
-1.5

2.7
-2.0

-35.0
-37.5



 i!
 ii!
 iii!
 iv!
 v!

Overall catch quota
Fishery access licenses
Individual vessel catch quotas
Individual vessel effort restrictiqns or quotas
Individual processing plant quotas

The particular measures employed differ, however, according
to fishery and vessel types.

The main stages in the evolvement of the current fishery
management system are as follows:

In 1986, due to an alarming decline in the herring stocks,
an overall quota system was imposed on the fishery. Since
this did not prove effective, a complete herring moratorium
was proclaimed in 1972. In 1976, when the herring fishery
was partly resumed, an individual vessel quota system with
limited eligibility was introduced; and in 1979 fairly unre-
stricted transfer of the quotas between vessels was permit-
ted.

The capelin fishery, which became very big in the seventies,
was subjected to limited entry and individual vessel quotas
in 1981, when the stock was seriously threatened with deple-
tion. In 1976 the quotas were made partly transferable.

The inshore shrimp and scallop fisheries were largely devel-
oped during the seventies and have, practically fiom the
outset, been subject to limited local entry as well as over-
all quotas. Recently there has also been movement towards
individual quotas in these fisheries.

As may be inferred from the above description, fishery man-
agement measures have generally not been adopted on the ba-
sis of economic efficiency calculations. The key stages in
the development of the management system have usually oc-
curred in response to crises in the respective fisheries due
to a sudden reduction in stock levels. Thus, the current
herring management system was initiated in 1966 in response
to an imminent collapse in the herring stocks. Similarly,

According to this system, which only applies to some
scallop and inshore shrimp fisheries, the local processing
plants receive exclusive catch quotas.
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Following the extension of the exclusive fishing xone to 200
miles in 1975, the major demersal fisheries were subjected
to overall catch quotas. The quotas recommended by the ma-
rine biologists soon proved quite restrictive and thus dif-
ficult to maintain. Hence, individual vessel effort re-
strictions were introduced in 1978. However, since there
were no entry restrictions and the demersal fleet continued
to grow, this system proved economically wasteful. There-
fore, in 1984, following a sharp drop in the catch levels,
the current system of individual vessel quotas for all the
demersal fisheries was introduced, as described in the fol-
lowing section.



the management of the capeli n fishery and the current man-
agement of the demersal fisheries were implemented in the
early eighties in response to the perceived danger of a cor-
responding collapse in these fisheries. This pattern re-
flects, above anything else, the reluctance of the partici-
pants in the fisheries to accept changes in the traditional
organization of the fisheries. Only when faced with a dis-
aster in the form of a significant drop in income due to
fish stock or output price reductions, have these interest
groups been ready to consider institutional changes in the
fisheries.

These sentiments have, to a considerable extent, been re-
flected in the attitude of the government, not to mention
the legielature. In recent years however, as the basic ar-
guments of fishery economics have become better understood,
there has been a clear shift in official attitudes. Mever-
theless, concern for inter-vessel and regional equity has
continued to play a dominating role in shaping the charac-
teristics of the management systems that have been adopted.

THE DEMRRSlLL FISHERIES MAIRQEMEMT SYSTEM

The current demersal management system was instituted in
1984. The structure of this management system was the out-
come of extensive consultations between the Ministry of
Fisheries and the representatives of the main interest
groups involved. Hence, at the time of its introductionf
the management system enjoyed the general, although not
unanimous, support of the participants in the demersal fish-
eries.

The sociopolitical conditions that made this degree of con-
sensus possible were brought about, as has been the standard
pattern in the development of the Icelandic fisheries man-
agement system, by a sharp reversal in the fortunes of the
fishery. For several years following the extension of the
fishing limits to 200 miles at the end of 1975, the demersal
fleet enjoyed steadily increasing catches. In 1980-81, in
particular, catches were extremely good, almost double the
highest pre-1976 level. In 1982 and 1983, however, the
catch level dropped dramatically, in spite of rising effort.
Moreover, it became increasingly clear that  i! the demersal
stocks were in a poor shape and  ii! the current management
regime, i.e. free entry combined with vessel effort quotas,
was not capable of maintaining an economically viable fish-
ery. Thus, it became generally recognised that new measures
were required. Since, as previously mentioned, the demersal
fisheries are a major industry in Iceland, financial subsi-
dies were ruled out. Hence the only reasonable alternative
for the fishing authorities and the representatives of the
industry to consider was institutional rearrangement of the
fisheries. The conclusion was a variant of an individual
vessel quota system, the details of which will be described
below.
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The Individual Vessel ota 8 stem: A Descri tion

Although the current demersal fisheries management system is
essentially an individual vessel quota system, it has sev-
eral important features that require some elaboration.

Each vessel is issued an an-
each of the major demersal

species.

The sixe of the quota is a simple multiple of the total
allowable catch  TAC! and the vessel's calculated share
therein. The TAC is determined by the Ministry of
Fisheries on the basiS of recommendations from the Ma-
rine Research Institute. The vessel's calculated share
in the TAC normally equals its average share in the to-
tal catch during the three years prior to the introduc-
tion of the management system, i.e. 1981-83. There are
some minor exceptions to this rule of calculating ves-
sel shares, however. If, for instance, the vessel in
question has not been operating normally during 1981-83
due e.g. to major repairs or having entered the demer-
sal fleet after 1981, the calculated share is adjusted
upwards.

The annual quotas are issued by the Ministry of Fish-
eries and are free of charge. An important feature of
this system is, however, that no vessel owner can take
it for granted that he will be reissued a quota. The
Ministry of Fisheries has considerable autonomy in this
respect. Thus, according to the Ministry's previous
practice, proven seaworthiness and even some minimal
fishing activity of the vessel in question seems to be
a prerequisite for receiving a quota. Also, quotas ran
be revoked at any time, if the vessel in question is
judged to have violated any of the fishing regulations
set down by the Ministry.

moreover, perfectly divisible so that any fraction of a
given quota may be transferred to another vessel.

Between vessels within the same fishing firm, the quo-
tas are transferable without any restrictions. They
are also freely transferable between different firms in
the same geographical region, provided only that the
respective fishermen's unions do not object, which they
rarely do. quotas may also be transferred between re-
gions, provided the respective local authorities agree
to the transaction.

Apart from this, transfers of quotas are only subject
to registration with the Ministry of Fisheries. The
particulars of the exchange, including the price, are,
however, regarded as a private matter entirely and are
not registered. As quotas are only issued for a year
at a time, transfers of future quotas, although not
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prohibited, are not really feasible except on a contin-
gency basis.

In addition to transfers to quotas between vessels, a
vessel owner may apply to the Kinistry for permission
to substitute part of his quota for one species for an
increased quota of another. Permissions for these
kinds of transfers and the corresponding marginal rates
of substitution  exchange ratios! are entirely at the
discretion of the Ministry of Fisheries.

Alternative Effort uota: Under certain circumstances,
a vesse may be o ere the alternatives of a standard
catch quota and an effort quota, the latter being mea-
sured as an upper bound on the permissible days at sea
during the year. Initially this was an option offered
to fishing firms that were judged to have been unfairly
treated by the standard catch quota allocation mecha-
nism. In 1986, however, this option was made more
freely available to other firms.

The effort quota is calculated to produce, on average,
the same catch as an average catch quota for a vessel
of a similar type. It is subject to upper bounds on
the allowable catch of each species. Hence, there is
basically a catch quota, although less restrictive than
the usual one, superimposed on the effort quota. The
effort quota is, for obvious reasons, not transferable.
In other respects, the effort quota is similar to the
catch quota. It is issued annually for a year at a
time and is free of charge.

According to the recent practice of the ministry, it
seems that vessels will be allowed to switch between
catch and effort quotas at least once.

4. ~Entr : New entry to the fishery is not directly re-
stricted. However, one of the fundamental features of
the management system is that new vessels will not be
issued quotas. Hence, while it may be possible to pur-
chase quotas for new vessels in the market, that is
clearly inferior to running an older vessel that re-
ceives free quotas. Therefore, effectively, the system
has been operating as a closed access one.

5. Le al Basis: The individual vessel quota system is
ased on legislation passed by the "Althing" in 1983

and renewed in 1984 and 1985. The legislation only
sets the general framework for the system, however.
Therefore, the ministry of Fisheries has considerable
room to implement particular management measures by is-
suing regulations.

6. Enforcement: Thanks to the very effective landings
o~ot o ey tee 'o toeleee, eefotoe eht of the eeeel
quota system is not much of a Problem. Public offi-
cials, based in each fishing port, record every land-
ing, determine the volume of each species in the catch,
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and assess its quality. Only negligible quantities are
likely to bypass this control system. Roreover, since
attempts to exceed a vessel's quota may result in per-
manent withdrawal of a quota for that vessel, it is
generally felt that adherence to the quota limits is
almost 100 percent.

On the other hand, there is some evidence of less valu-
able catch, in terms of species composition, size dis-
tribution, etc., being discarded in order to maximize
the value of the quantity quota. This practice vio-
lates the terms of the quota and may be punished by re-
voking the quota. It is, however, difficult to verify.

THE PERFOR%lNCE OF THE DENERSAL VESSEL

It is standard practice to compare the performance of any
project with its stated objectives. In this case, however,
the objectives were never explicitly stated and are conse-
quently a bit uncertain. The reason is, of course, that the
introduction of this particular management system relied on
the support of all the most important interest groups con-
nected with the demersal fisheries. Since these interest
groups have generally somewhat different, even conflicting,
objectives, it proved convenient to leave the exact objec-
tives of the management system largely unspecified.

Nevertheless, it appears that the following were the primary
objectives of the system.

1. Conservation of the demersal fish stocks
2. Restoration of normal profitability in the industry
3. Raintenance, as far as possible, of the current re-

gional and personal distribution of benefits
4. Increase of economics rents

Of these objectives, the economically most meaningful one is
the fourth. In fact, provided that economic rents are cal-
culated on the basis of true  shadow! prices and include an
appropriate allowance for distributional effects, economics
rents constitute the key measure of the performance of any
management program.

The vessel quota system in the demersal fisheries has only
been in operation for a little over two years now and there
is as yet scant numerical data on its impact. Consequently
it is far too early to conclusively judge the performance of
the system. On the other hand, the system has already gen-
erated some remarkable results.

Conservation of Fish Stocks

The system is clearly well suited to conserve the fish
stocks. In fact, any stock rebuilding program chosen by the
fishing authorities can, in principle, be accomplished by
setting the appropriate overall catch quotas, provided of
course the relevant biological constraints are respected.
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Within the framework of the current management system, how-
ever, any program of this nature is subject to disturbances
stemming i.a. from the fol.lowing factors:

 i! effort quotas
 ii! species quota substitution
 iii! discarding of catch

Clearly, given the particulars of the effort quotas and pos-
sible substitution of one species for another, total catch
levels will tend to deviate from the target levels to the
extent that these options are exploited by the vessels. On
the other hand, this should not be regarded as a serious de-
fect of the management system, since these options are en-
tirely within the control of the fishing au!horities and may
be restricted at any time or even abolished . Discarding of
catch at sea is another matter. It basically constitutes a
violation of the quota conditions, and one that is very dif-
ficult to prove. This is a problem that may be solvable
only via modifications in the basic quota system

In this connection, it may be mentioned that since the in-
stitution of the vessel quota system, the decline in the de-
mersal fish stock levels has in fact been halted and to some
extent reversed.

Profitabilit in the Industr

Although total allowable catch levels have not been in-
creased since the introduction of the vessel quota system,
the profitability of the demersal fishing industry has im-
proved considerably. How much of the improvement is due to
the vessel quota system, on the other hand, is not entirely
clear. A preliminary study carried out recently by the Eco-
nomic -Institute concluded that the vessel quota system made
it possible for the firms in the industry both to reduce ag-
gregate fishing effort and to exert the remainder more
Cheaply . PurthermOre, the quOta Syatem haS, in the Opinicn5
of the Economic Institute, made it possible for the fishing
firms to revert resources from fishing effort to improved
quality and thus to increase the value of the catch. The
Economic Institute estimates that in 1985 these two factors
improved profitability in the demersal fishing industry by
some U.S.$15 million.

On this basis, it seems safe to conclude that in its first
two years of operation, the vessel quota system hae signifi-

3 Notice, however, possible political constraints on such
actions.

One possible modification would be to replace catch quota
with value quotas, thus removing the basic incentive for
discarding of catch.

Primarily by Concentrating fishing effort in periOds when
conditions are particularly favorable.
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cantly improved the profitability of the demersal fishing
industry.

Distributive As cts

R ' 1 D' t 'b ti f Cat h : The available numerical
g on of the catches for the

year 1984 do not indicate a significant redistribution of
total catch levels between geographical regions. On the
other hand. there seems to have been a considerable shift in
the species composition of landings between regions. These
data are listed in Table 4.

Table 4. Regional Redistribution of Landings in 1984.

Geographical Regions

Southwest West North East~sc ice

-20%
+22%
-10%
+204

Cod
Haddock
Saithe
Redfish

+224 +2/ -7g
+15% -60% -209

+5% +5% +5%
-14 08 -40%

* The table shows the approximate percentage deviations in
landings relative to the allocated catch quotas to the
respective regions.

As indicated in Table 4, some overall redistribution of
landings to the western part of the country, primarily from
the southwest and east, appears to have taken place. This,
like the species redistributions, probably reflects compara-
tive fishing advantages and disadvantages in the respective
regions.

Personal Redistribution of Income: There is practically no
ava a e xn ormat on on the e sets of the quota system on
the distribution of personal income in the fishing industry.
However, since the quotas are allocated to vessel owners, it
is clear that they should not be adversely affected by the
system. Noreover, since the total allowable catch level is
not dependent on the vessel quota system as such, the aggre-
gate income of the fishermen should not be significantly af-
fected either. However, to the extent that quotas are actu-
ally transferred between vessels, it is clear that there
will be a redistribution of income between fishermen. Some
will gain while others lose. An indication of the magni-
tudes involved may be gleaned from the available data on
quota transfers in Table 6 below.

Economic Rents

It may be assumed that at the time the vessel quota system
was installed, the demersal fisheries did not generate any
economic rents. After all, these were, notwithstanding cer-
tain effort restrictions, basically free entry fisheries.



In fact, due to the unexpected drop in catches in 1982 and1983, it is most likely that econoraj.c rents at the outset of
1984 were actually highly negative.

As yet, there is very little reliable information on the ef-
fects of the vessel quota system on economic rents in the
demereal fiaherieS. It iS Clear, hOWever, that the preViauS
growth in fishing capital has stopped and that aggregate
fishing effort has decreased significantly. The numerical
details are set out in Table 5 below.

Table 5. Effort and Fishing Capital, Indices.

Fishin Ca ital*~Year

Effort measured as ton-days at sea.
** In value terms.
~~* Preliminary estimates.

Thus, according to Table 5, aggregate demersal fishing ef-
fort fell by some 15 percent in 1984, the first year of the
vessel quota system, compared to 1983; and by an additional
6 percent in 1985. At the same time, however, the fleet has
remained nearly unchanged. What has happened is that a num-
ber of vessels have eit!er largely ceased fishing or re-
verted to other fisheries . Moreover, most of the other de-
mersal vessels have reduced their fishing effort.

In addition to this, there is evidence that the quality of
the landed catch has improved considerably since 1983, indi-
cating that economic resources may to a certain extent have
been diverted from fishing effort and towards increase in
the catch value, through quality improvements.

Both of these factors, the reduction in the fishing effort
and improvement in the quality of the landed catch, have
been attributed to the vessel quota system. In 1984, the
corresponding economic values have been officially estimated
to be equivalent to at least $5 million for the quality
increase. Hence, the increase in annual economic rents at-
tributable to these two factors seems to have been in the
neighborhood of 15 million.

See the data on industry profits in Table 3.

Primarily the deep-sea shrimp fishery, which remains the
only significant free access fishery in Icelandic waters.
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1979
1980
1981
1982
1983
1984
1985

1.000
1.058
1. 082
1. 234
1.250
1. 061
0.993**'

1.000
1.020
1.056
1. 084
1.091
1.093

0924k'k



Table 6. The Vessel Quota market.

Transfers
t er Tota

1 2 1 2 1 2Year

1984 27.6 10.8% 31.4 12.2% 59.0 11.6%
1985 29.8 11. 0% 39. 7 18. 2% 65. 5 13. 58

l. Quantity exchanged in 1000 metric tonnes
2. Quantity exchanged as a fraction of total outstanding

vessel quotas

Prices and Values
Prrce Range Tots Quota

 U.S.$ per mt! Values  millions of U.S.$!
Cod Other*Year

44-66
63-108

1984
1985

31-45
44-78

19-28
26-45

Other demersal species.

Now, on the basis of the data in Table 6, it appears that
the total value of outstanding quotas, evaluated at the mid-
point of the price range given, was some $24 million in 1984
and $35 million in 1985. Since, as already pointed out, the
fishery was an essentially free access one prior to 1984,
these sums may be taken as indications of the rents
generated by the vessel quota syetem in the respective
year.

Partly, at least, on the well-grounded assumption that
such information would in any case be extremely
unreliable.

Notice that these are not necessary positive rents, but
rather the opportunity values of the quota.
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There is another way to approach the problem of estimating
the rents generated in the demersal fisheries as a result of
the vessel quota system. As the quotas are transferable, a
market for quotas has developed. In this market, quotas are
exchanged for other valuables such as money. Hence, apply-
ing standard economic theory and assuming that the market
for quotas is reasonably effective, the value of the fish-
ery, i.e. the economic opportunity rents generated therein,
should equal the total number of quota units outstanding
multiplied by the unit market price. Unfortunately, while
the quantities being exchanged have to be registered with
the Nigistry of Fisheries, the same does not hold for the
prices . However, knowledgeable people in this field have
supplied seemingly reasonable estimates of these prices.
The pertinent information about the vessel quota market is
set out in Table 6.



Thua, We have Obtained tWO eetimatea Of the renta generated
by the demersal vessel quota system. Official assessments
of the rents generated by reduced effort and improved qual-
ity of the catch in 1984 amount to some 15 million. Rent
estimates on the basis of quota values yield some 24 million
in 1984 and 35 million in 1985. So it seems likely that
these are the magnitudes of the economic rents actually pro-
duced by the system.

How does the performance of the demersal vessel quota system
in terms of rent generation compare with the maximum attain-
able rents2 We may compare the above re'suits of the vessel
quota system in terms of fishing effort and rent generation
with the corresponding ones that, according to an empirical
study of the Icelandic demersal fisheries  see Arnason
1984!, maximise the level of attainable economic rents.
This comparison is set out in Table 7.

Table 7. Comparison of Optimal and Vessel Quota Results

Effort
Index

�983~1.0!

Annual
Rents

 millions
of U.S.

Optimal program
Current vessel quota system

155»
35»»

0.45
0 ' 795

* Long run annual levels.
»* 1985 estimated level.

MAJOR WEiMBKESSES OP THE DENERSAL NANAGENENT SYSTEN

The performance of the demersal vessel quota system in its
first two years of operation demonstrates its ability to
significantly increase economic rents. Nevertheless, this
management system, in its current form, is not capable of
attaining full efficiency. This is primarily due to the
system's lack of incentives to reduce fishing capital. Less
important defects are the effort quota options and built-in
incentives for discarding catch at sea and enhancing sea-
sonal fluctuations of landings. We will now briefly discuss
these items.
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According to these results, the demersal vessel quota system
has managed to move the.'fishery a considerable distance to-
wards the maximal attainable economic rents. Total aggre-
gate effort seems already to have been reduced by over a
third of what the optimal program requires, and economic
rents have attained over a fifth of the optimal policy
level.



Pishin Ca ital

The vessel quota system does not contain any significant in-
centives for reduction of fishing capital. In fact, by its
method of allocating vessel quotas, it discourages disin-
veStment Of redundant fiShing Capital. ThiS iS beCauSe OWn-
ership of a fishing vessel is a prerequisite for being is-
sued the annual catch quota. Mere ownership, moreover, does
not seem to be sufficient. Zudged by previous rulings of
the ministry of Fisheries, the vessel must also be in good
condition and take a certain minimal part in the fisheries
each year. The deprivation of the eligibility for an annual
quota, on the other hand, amounts to a significant financial
loss. This loss is at least equivalent to the value of the
annual quota and may be as high as the present value of all
expected annual quotas in the future. Given this prospect,
it is not surprising that the demersal fishing fleet has not
been reduced since 1983, in spite of a 20 percent reduction
in aggregate fishing effort.

Thus it appears that, while the current vessel quota system
may be able to bring the aggregate fishing effort reasonably
close to the optimum one, it will leave the fishing capital
level largely unchanged. Since the existence of fishing
capital entails costs even if unused, it is clear that this
management system will never attain full efficiency. How
close it may get is another matter. On the basis of an em-
pirical study of the efficient arrangement of the demersal
fisheries  Arnason 1984!, it may be estimated that the high-
est level of economic rents that is attainable without
changing the capital level may be in the neighborhood of 3/4
of the fully efficient one.

A modification of the current system that would successfully
remedy this problem would be to issue permanent quotas.
This, however, has some rather controversial distributive
implications. Another less drastic method would be to issue
the quotas for a period that is long relative to the life-
time of the fishing capital, perhaps 10-15 years. This
would have two effects. First, given positive personal dis-
count rates, the cost of not being reissued a quota would be
reduced. Second, the vessel owners would have the option of
divesting themselves of redundant fishing capital for the
duration of the quota period and reinvesting just before the
scheduled reissue of quotas. This, while not optimal of
course', would clearly be economically preferable to the cur-
rent system.

Effort uotas

As previously mentioned, the current vessel quota system
permits the issuance of effort quotas, provided some condi-
tions are fulfilled. These conditions were in fact relaxed
in 1986. However, as is well documented in the fishery eco-
nomics literature, effort quotas do not eliminate common
property characteristics of the resource. Thus, effort quo-
tas do not remove the incentive for excessive investment and
fishing effort. Therefore, the main impact of effort quotas
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ia Simply tO Channel OVerinvegtment intO the unCOntrOlled
dimensions of fishing capital until all rents have been
dissipated. For these reasons, the effort quota option, es-
pecially if it becomes permanent, is a very serious weakness
of the current demersal management system.

Discardin of Catch

One way to increase profits under the vessel quota system is
to improve the quality of the catch. This, it is easy to
see, may entail discarding catch that is inferior in terms
of size and general condition. This practice, however, will
generally be socially wasteful provided, of course, that the
discarded catch will not survive.

A possible remedy for this problem j.s to replace vessel
catch quotas with vessel value quotas . In that case there
would clearly be no reason to discard catch excessively.
The cost of the value quota system may be reduced precision
in the control of the fish stocks. If discarding catch is
widespread, however, this cost may be more apparent than
zeal.

Seasonal Fluctuations in Catch

Since the individual vessel catch quota effectively removes
the competition for catch shares, the system enables the
vessel owners to harvest their share at the most convenient
time. This typically suggests a fairly brief fishing season
each year. Hence, ceteris paribus, the supply of catch
tends to become more concentrated over time under the indi-
vidual vessel quota system than it does in common property
fisheries. In fact, this is what seems to have happened in
the Icelandic demersal fisheries since 1983.

The solution to this problem is, of course, flexible land-
ings prices, i.e. prices that adjust continuously to excess
demand. In many situations, however, including Iceland's,
this is not an attractive proposition due to vertical inte-
gration in the fishing and fish-processing industry and con-
sequently monopolistic fish markets.

And there will always be some.

Value quotas have worked well in the Icelandic herring
fishery, where discarding of catch was previously a
significant problem.
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An Evaluation of the Japanese Vessel
Reduction Program in Tuna and

Skipjack Fisheries  abstract!

Yoshiaki Matsuda

KagoShima UniverSity
Kagoshima, Japan

Together with cost inflation in the 1970s and stagnant mar-
ket prices, the new 200 nautical mile regime has hit the
conventional tuna and skipjack fishing industry very hard.
As a domestic adjustment, various vessel reductiOn programs
have been put into place.

In cooperation with the Japanese government, the private or-
ganization NIKKATSUREN  Federation of Japan Tuna Fisheries
Cooperative Association! has led the program; others have
followed, including ENKATSUKYO  National Distant-water Tuna
Fisheries Association! and KINKATSUKYO  National Offshore
Tuna Fisheries Association!.

The goal of the Fisheries Special Reconstruction and Adjust-
ment Act of 1976 was to reconstruct small- and medium-scale
fisheries, including tuna and skipjack fisheries. Under the
act, new government loans and subsidies have been provided
for withdrawals of fishing vessels from the fleet.

For distant-water tuna longline fishing, 22 vessels belong-
ing to NIKKATSUREN were withdrawn from fishing in 1976 under
the first vessel reduction program. Under the second vessel
reduction program, 169 vessels �7.5 percent! out of a fleet
of 968 participating vessels, or 48,930GT �9.7 percent! out
of 248,775GT �9.7 percent! were withdrawn from fishing dur-
ing 1981-1982.

For distant-water skipjack pole-and-line fishing, on the
other hand, 43 vessels �5,060GT! were withdrawn during
1980-1981, in connection with the construction of 10 econom-
ically more efficient skipjack purse seiners. An additional
12 vessels were withdrawn in 1983.
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Under the act, the government provided an interest subsidy.
The government also provided 1 billion yen  $4,405,286! to
subsidize one half of the compensation money for scrapping.
Besides, the new purse seiners �99GT/vessel! contributed to
the special compensation fund of 770 million yen
 $3,395,950!.

Owing to such government support, the average payment made
by the remaining fishermen amounted to about 50 million yen
 $220,517! per vessel for the tuna longliners  including 36
million yen, or $157,772, on the principal!, and 25 million
yen  $110,258! per vessel for the skipjack pole-and-line
fleet  including 18 million yen, or $79,386, on the princi-
pal!. As a result, a compensation of 150-163 million yen
 $661,551-$714,062! per average size vessel �78GT! was paid
to vessels being withdrawn from the fleet.

In addition to the official withdrawals, a large number of
tuna skipjack vessels have been taken out of operation be-
cause of bankruptcy. Consequently, the total number was re-
duced by 21 percent, from 1,217 to 958, for distant-water
tuna and skipjack fishing vessels, and by 25 percent, from
1,299 to 973, for offshore vessels, during 1980-1984.

At the end Of 1984, KINKATSUKYO announced a drastic vessel
reduction plan for offshore skipjack pole-and-line fish-
eries. According to the plan, 253 veseels �3.3 percent!
will be withdrawn from fishing during 1985-87. For 1985,
the average cost for scrapping was 61,510,000 yen  $260,923!
per vessel. One half of the funds for this are from na-
tional, one quarter from prefectural., and one quarter from
local sources. The compensation consists of 2 million yen
 $8,484! per "KINKAI KO A"  80-120GT! and "KINKAI OTSU A"
�0-80GT! vessel, and 1.2 million yen  $5,090! per "KINKAI
KO B"  80-120GT! or "KIHKAI HEI" and "KINKAI OTSU B" �0-
80GT! vessel. Remaining vessels owe about 300,000 yen
 $1.2'73! per vessel.

It is difficult to evaluate the effect of the Japanese ves-
sel reduction program on the tuna and skipjack fisheries.
However, this program along with other efforts, including
domestic as well as external adjustments, have moved the
industry into a far better position than before. Although
competition is increasing among the conventional tuna and
skipjack fisheries, purse seine fisheries, and foreign im-
ports, the recent yen appreciation and the drastic reduction

Eighty percent of the compensation money can be borrowed
from the Horin Gyogyo Kinyu Koko, a quasi-governmental fi-
nancial institution for agriculture, forestry and fish-
eries, at five percent for 15 years on a three-year ac-
count, and the rest must be paid by the remaining fisher-
men. However, these fishermen can also borrow money from
other sources such as Norin Chukin, another quasi-govern-
mental financial institution for agriculture and forestry,
at relatively low interest rates.
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in world oil prices have reduced fuel cost, which has been
crucial for improving the profitability of the industry.
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New Zealand s Fisheries Management
Policies - Past, Present and Future:

The Implementation of an ITQ-Based
Management System

lan N. Clark

New Zealand Ministry of Agriculture and Fisheries
Wellington, New Zealand

and

Alexander j. Duncan

New Zealand Fishing Industry Board
Wellington, New Zealand

INTRODUCTION

The main purpose of this paper is to set out the recent fun-
damental changes to fisheries management policies in New
Zealand. The present and future are intertwined; what is
being done now will determine the future of the New Zealand
fishing industry. The importance of the past, however, lies
in its instructive value, viewed with the benefit of hind-
sight.

We will begin with a brief review of the philosophy underly-
ing the management of New Zealand's fisheries up to 1983,
with particular reference to the introduction of the 200
mile EEZ in 1978.

The legislative framework begins with the Fisheries Act of
1908, which provided the statutory authority for developing
regulatory, interventionist policies aimed at the biological
conservation and protection of the resource. This act re-
mained in force until 1983. For the period prior to the de-
claration of the 200 mile EEZ, New Zealand fisheries were
small, and confined to an inshore domestic industry operat-
ing on the Continental Shelf to a depth of 200 metres. New
Zealand jurisdiction extended to the 12 mile limit, and be-
yond this the fisheries were exploited by foreign fishing
vessels.

The basic approach to management during this period went
through some major, erratic changes. For instance, until
1963 the inshore fishery was managed under a very restric-
tive licensing system, with extensive gear and area con-
trols. .<n 1963 the inshore fishery was completely deregu-
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lated, and it remained that way until 1978, when a morato-
rium on the issuing of rock lobster permits was imposed; in
1980 a moratorium on the issuing of further wetfish permits
was introduced.

During the period of open entry, government policy explic-
itly encouraged investment in fishing vessels through incen-
tives, capital grants and allowances, and so on. While the
rapid expansion of the domestic industry during this period
laid the foundations for its further development into the
deepwater fishery following the declaration of the 200 mile
EEZ in 1978, it nevertheless exacerbated the natural ten-
dency towards overcapitalization. Economic objectives still
remained somewhat unfocused, even after the introduction of
the 1978 and 1980 controls to limit entry. In the rock
lobster fishery, a number of separately managed, limited
entry-controlled fisheries were established, and
nontransferable licenses were issued. However, investment
in the fishery was not reduced as a result of the new
policy, even though economic objectives were cited as a
reason for introducing controls. Administrative inflexibil-
ity � particularly on the subject of nontransferability � in
light of increased effort and investment in the rock lobster
fishery, have led to increasing calls from the industry
itself for a review of management. For finfisheries, it was
gradually realized that economic as well as biological
objectives were necessary for effective management, and that
the management program had to be improved in order to
achieve these objectives.

The declaration of the 200 mile EEZ added a further incen-
tive to develop clear objectives and appropriate management
approaches. The government was faced with having to work
out strategies for managing the fish resources of a very
large and unfamiliar area.

It is interesting to note that the government chose to man-
age the EEZ and the inshore fisheries virtually as entirely
separate entities; the EEZ deepwater fisheries were managed
by a policy of limited domestic expansion, joint venture ar-
rangements and licensed foreign nation fishing.

In 1983, three significant events occurred. First a new
piece of legislation, the Fisheries Act of 1983, was passed;
secondly, the government introduced an economics-oriented
management system for the deepwater fisheries, based on in-
dividual company transferable quotas; and thirdly, major
economic and biological problems in the inshore fishery were
recognized.

The end result of these events was the integration of eco-
nomic objectives and strategies into overall management pro-
grams  see Table I!. We believe it is worth spending a lit-
tle time on each of the three, so as to show just how far-
reaching the consequences have been to date and how conse-
quential they will be for the future.

108



The Fisheries Act of 1983: While consolidating the legisla-
t on an rntro ucing t e COnCept Of Fisheries management
Plans, the act did not address the key fundamental question
of how and with what criteria fisheries should be managed.
It relied heavily on the "preservation and conservation"
philosophy, with all its attendant regulatory control re-
quirements. The economic dimension was, for all practical
purposes, largely ignored.

The Dee water Trawl Polic : By 1983 it had become clear
3 delivered all they were capable

of; the biological and economic problems of the inshore
fishery focused attention on the inability of traditional
management strategies to deal with the new situation, and
forced fisheries managers to examine alternatives. The
Deepwater Trawl Policy recognized the need for management to
be economics-oriented. Instead of relying on inefficient
input controls, the resources would be managed through indi-
vidual company allocations--an output control system based
on economic management criteria.

The arguments for and against this approach have been well-
rehearsed elsewhere and we do not propose to consider them
here. Suffice it to say that this was the first time this
approach was taken in New Zealand fisheries management.

The Inshore Fisher : At about the same time that the Deep-
y was being considered, the inshore fishery

began showing signs of fundamental economic and biological
problems. These can be briefly characterized as overfish-
ing, overcapitalization, potential biological damage to some
commercial fish species, and a significantly declining
economic performance. The debate then centered on what ac-
tion should be taken. One school of thought favored satis-
fying biological objectives through regulatory intervention
based on input controls. Another school supported interven-
tion to establish long-term economic management principles,
followed by the withdrawal of interference in order to allow
more scope for market forces to operate, but within the
overall constraint of the biological sustainability of the
resource.

The end result of the debate was the decision to consult
with the fishing industry on the introduction of an IT }-
based management policy.

The essential elements of the new policy are: the creation
of property rights  ITQs!; their tradeability; a reduction
of governmental intervention, with any such intervention be-
ing accomplished through market forces rather than through
regulatory interference; and the matching of effort to the
resource in such a way as to allow the industry to develop
with inbuilt economic efficiency while maximizing returns to
the nation.

The basic elements of the new approach to management were
first developed for the Deepwater Trawl Fishery. This fish-
ery was not a traditional one for Mew Zealand fishers, but
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deVelOped after the deClaratiOn Of the EEZ. Ita neWneSS
provided a unique opportunity to implement a new policy. In
this fishery the ITQs took the form of company allocations.
AS the ITQ policy is developed further, the intention is to
manage the deepwater and inshore fisheries on the same
principles, within an integrated policy. Let us now turn to
the details of the policy package.

ICATURE OF THE PROPERTY RIGHT

The transferable property right allocated to fishers is in
the form of a right to harvest surplus produCtion from
stocks. A harvesting right, as opposed to a property right,
is an import'ant distinction constitutionally, and has been
embodied in the legislation implementing the system of ITQs.
Under the Law Of the Sea, Wew Zealand haS management rightS
over the 200 mile Exclusive Economic Zone from its 12 mile
territorial sea. Within its 12 mile limit, it has sovereign
rights, which, under Westminster-style government, does not
mean ownership of the resource by the Crown.

Therefore, in either case, the fish stocks are not owned by
the state. The difference between the two forms is that if
Wew Zealand is unable to harvest the identified surplus in
the 12-200 mile zone, it is obliged to offer the surplus,
under reasonable terms, to foreign nations. The nature of
the transferable right is therefore the right to harvest a
specified tonnage of the assessed surplus. Under proposed
Hew Zealand legislation, foreign nations or individuals will
not be able to own quota. Foreign nations can, however,
lease quota for an annual term from the state, thus fulfi11-
ing the Obligations under the Law of the Sea. Transfers of
annual quota from foreign nations to domestic quota holders
are also permissible, but not the other way around.
Hew Zealand quota holders may also charter foreign vessels
to catch their quota where catches are beyond the 12 mile
territorial sea and beyond certain other specified areas
closed to foreign craft.

Because of the nature of the government's involvement in
providing adjustment assistance, the charging of resource
royalties and rentals, and quota trading, the harvesting
right is denominated as a specified tonnage of quota, and
not a percentage of any total allowable catch  TAC!, and is
valid in perpetuity. The government's involvement in ad-
justing TACs will therefore be accomplished through the buy-
ing or selling of quota. It has reserved to itself the
right of compulsory acquisition of quota, subject if neces-
sary to arbitration on price paid for quota.

G3%HLZGE OF POLICY

The ITQ policy will cover most finfish species in the zone,
with the exception of tunas and some unstressed species
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where present catches are well below estimated yields. It
is likely, however, that even unstressed fisheries will be
subject to some ITQ management, although the full yield of a
fishery may not be allocated initially. This would provide
security of tenure to enterprises wishing to commercially
develop known resources; and it would control effort diver-
sion.

In order to simplify administration, the number of species
presently managed separately under ITQs may be reviewed,
with the goal of amalgamating some species and areas.

ALLOCATIOH OF ITQ'S

ITQs for seven key species were allocated in the deepwater
trawl fishery on the basis of investment in catching, of on-
shore capital, and of onshore throughput in March 1982. The
allocations to nine enterprises were initially intended to
be valid for a period of ten years. In 1985, the government
confirmed the allocations and made quotas for these species,
as well as for other inshore fishery species which were to
be brought under ITQ management, valid in perpetuity.

The allocation of ITQs, other than those covered under the
Deepwater Trawl Policy of 1983, is made on the basis of his-
torical catch, modified by the results of a buy-back scheme
and any administrative reductions which may be necessary to
more nearly match effort to the available resource. Fishers
who held permits in Nay 1985 were advised in mid-1985 of
their individual catch by species for the three years ending
in September 1984 and could choose two of these years, the
average of which would form their ITQ. They were invited at
the same time to object to these catch histories if they
wished. Grounds for objection included errors in statis-
tics, changed fishing patterns, or the effect of exogenous
breakdowns, etc., which might affect catch histories. Of
the 1800 individuals notified of catch histories, nearly
1400 objected.

Objections were considered by six objections committees and
a national overview committee. These committees have been
advising the Minister of Fisheries of any appropriate amend-
ments to catch histories. This process has taken some eight
months, which is considerably longer than was anticipated
and has resulted in the deferral of the introduction of the
new policies until October 1986.

At the time of writing, fishers are due to receive their up-
dated or altered catch histories and, where objections were
successful, will be invited to choose again the two years
that will form the basis of their quota. Following the re-
turn of these forms to the Ministry of Agriculture and Fish-
erieS  MAF! and the prOCeaeing Of data, fiShera Will be ad-
vised in late April or early Nay of their provisional quota
allocations. These provisional quotas could be amended by
fishers deciding to offer quota back to the government or,
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alternatively, by the government administratively reducing
provisional quotas among all fishers on a pro-rata basis.

Following pasSage of the Fisheries Amendment Bill and the
introduction of the scheme, fishers will still have the op-
portunity to object before a specially formed Quota Objec-
tions Authority set up under the act. This authority, whose
decisions are reviewable by the courts, will have power to
alter individuals' quotas, should it be found that the catch
histories used to determine them were inappropriate. The
NAF is obliged to increase the TAC for the species if that
is necessary in order to accommodate any increases in quota
resulting from the Quota Appeal Authority's decisions. Any
future increases in TACs will be allocated on the basis of
competitive tenders for purchase from the government. The
only, limited, exception to this will be any increases in
quota that were previously reduced administratively when
initially allocated. In this case, increased quOtas, equiv-
alent ,to the amounts administratively acquired, will first
be offered back to individuals who were initially allocated
quota and who remain in the fishery.

The tender mechanism proposed, whereby the government sells
increases in TAC to all successful tenders at the price per
unit  either a parcel or tonnage! of the lowest tender ac-
cepted, is "competitive" rather than discriminatory. The
purpose of this policy is to emulate a market clearing price
as well as to assist in assessing the economic value of
fisheries. Similarly, the purchasing back of any future re-
ductions of quota will be by competitive tender; successful
tenderers will be offered the price per unit of the highest
tender accepted.

Quota will be freely transferable, and thus future alloca-
tions will be "market led", subject to the condition that
ownership of quota will be retained by New Zealand residents
or companies  defined in the Fisheries Act!, and that speci-
fied limits on quota in any area which can be held by any
one individual are not to be exceeded.

It should be noted, however, that owners of quota may char-
ter foreign registered vessels to catch quota, but these
vessels are confined to areas of the zone beyond twelve
miles and outside other restricted areas. Such foreign
chartered vessels are registered as New Zealand fishing ves-
sels under the Fisheries Act and must conform to New
Zealand's navigational requirements and standards for safety
and hygiene.

AMUSTRENT ASSISTANCE

An important element in determining the initial allocation
of quotas is the program of adjustment assistance whereby a
de facto purchasing back of provisional quotas occurs to
match fishing effort to available catch. The mismatch of
fleet capacity to available catch would have been a major
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impediment to the introduction of 1T !s for the following
reasons:

Economic pressure placed on fishers whose allocations
were reduced substantially below existing levels would
have resulted in greater pressures for "quota busting"
and also to a more general lack of support for the pro-
gram by industry.

Extensive administrative cuts in allocations would have
differed between species and would thus have upset the
traditional proportional of species in the catch mix.
This would have added to problems in managing by-catch.

Therefore, the government has agreed to carry out a scheme
whereby harveating rights in excess of sustainable yields
are bought back. This will be achieved by fishers voluntar-
ily offering back to government all, or a portion of, their
provisional quotas. These provisional quOtas will be based
on catch histories, as amended by consideration of objec-
tions. Fishers will place a value on foregone earnings for
adjusting to a lower level of catch, and will be able to
submit one or more offers  see Appendix 1!. Each offer will
place a value on a "basket" or combination of species ton-
nages offered back to the government. Fishers thus will
have the ability to voluntarily adjust their catch mix so as
to fit in with their own future fishing plans.

As noted previously. the buy-back is to be conducted on a
competitive rather than a discriminatory basis, so that par-
ticipants are encouraged to bid competitively  i.e. to bid
the true opportunity cost of foregone catch! and yet know
that if their bid is below the marginal value of the fish
stocks they are offering up, they will be penalized. Suc-
cessful tenderers will receive, as nearly as possible, the
same price for equivalent units of fish stocks. The total
each will receive will be at least what they bid, and, ex-
cept for a few, more than they bid.

Zt is believed that under this system fishers will be less
risk-averse and that the marginal values or prices under a
competitive regime will be less than they would under a dis-
criminatory regime.

The tender acceptance and pricing problems will be under-
taken in two phases; the first to determine the "best" ten-
ders to accept, using a heuristic approach, and the second
to determine the price to be paid for each unit of fish
stock given up by Successful tenderers  see Figure 1!. An
alternative and more advanced "one pass" procedure of simul-
taneous acceptance and pricing of quota is also available
and may provide a more optimal solution. This solution uses
a nonlinear integer programming formulation. Although code
for this technique has been written and tested, it may not
be used, due to insufficient certainty in finding the best
possible solution to a very large-scale problem.
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Source: F. Baird 1984

Figure 1. Solution of the tender acceptance and pricing
problem.

Should insufficient tenders be accepted to reach desired
TACs using available funds, the government could choose to
reduce remaining provisional quotas administratively, on a
prorata basis. Extensive administrative cuts of this type
would upset chosen catch mixes by fishers and would only
take place as a last resort if targets were substantially
below the total of provisional quotas remaining after tender
acceptances. Other options are available to the government,
such as offering and advertising prices for specified
stocks, or entering into negotiations for purchase from key
fishers holding critical stocks at the margin.

On offer forms sent to fishers, a minimum quota will be
specified as the amount they would receive, even in the
event of administrative cuts. This represents each fisher's
proportional share of the TAC, if the TAC is lower than the
total historical catch in the fishery. Where a fisher of-
fers a portion of quota back to the government and it is ac-
cepted, only remaining provisional quota in excess of the
minimum quota would be subject to administrative cuts. Com-
pensation is not payable on administrative cuts of provi-
sional quotas during the initial allocation of quota.

Once tender evaluation procedures and any administrative ad-
justment of individual quotas have been completed, fishers
will be advised of final quotas. On the present timetable,
this final notification is due by August. Figure 2 shows a
flow chart of the stages in the allocation of quota to fish-
ers.
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History Constructed by
Objection Cornmitee

Modified by Objections

Figure 2. Allocation procedures.
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RBSOURCB RBNTALS

A major element of government policy is the charging of re-
source rentals to accrue to the state's economic surplus
from management of fisheries by ITQs. Government policy has
been to gradually increase resource rentals until the value
of annual traded quota approaches zero. This objective has
met with considerable resistance from the industry, which
otherwise generally supports the principle of ITQ management
for finfisheries, and also accepts the principle of royalty
payments for exclusive transferable harvesting rights to
fish stocks.

The disagreement between industry and the government has ba-
sically turned on a conflict of interest, although that fact
has been somewhat clouded by discussions of the mechanisms
of charging resource rentals. It is likely, however, that
some windfall gain will accrue to those initially receiving
quota at no cost, although it will be hard to measure. This
is because the value of vessels transferred in the past
sometimes incorporated an element of capitalized surplus,
which existing fishers have already paid. This may be re-
flected in the value of vessels decreasing, once ITQs are
introduced, as the capitalized surplus attaches to the
transferable harvesting lot. Other reasons why the govern-
ment is unlikely to reap the entire economic surplus will
derive quite simply from the difficulty of setting rentals
to reduce annual traded value of quota to near zero. There
will be lags in information, as well as difficulties in as-
sessing whether a particular fishery is in equilibrium or
whether excess capacity exists, which would mean that
marginal costs would be lower than average costs. The shal-
low depth of quota markets could also lead to significant
fluctuations in quota prices at the margin. Setting rentals
to reduce marginal values to near zero would thus make it
difficult for trading markets to adjust, as prices would in
some instances have to be negative.

These factors mean that quota is likely to attract a long-
term value.

Nevertheless, the intention by the government to tender in-
creases in quota, and the likelihood that such increases may
be substantial in the future, indicate that a significant
proportion of the economic surplus of the fishery will
accrue to the state. The element of foregone surplus to the
state may be regarded by politicians as being an acceptable
cost of getting industry support for a mechanism of
management to increase overall national income.

The favored mechanism for setting royalties is to link the
level Of rentals to some proportion of the value of annual
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traded quota, with this proportion increasing over five
years as overcapacity declines. The industry is nervous
about reliance on quota trading for information upon which
to set royalties. Industry representatives would prefer to
see other factors taken into account, as they believe this
equilibrium in quota markets could occur with some excess
capacity persisting in the median term. They would like to
see a mechanism that sets rentals for more than one year,
and would prefer whatever price information on traded quota
is used to set royalties to be of a longer term than one
year. In the interests of simplicity, they also favor hav-
ing the level of rentals linked in some way to a proportion
of the port price of fish sold.

Nost importantly, industry representatives are seeking nego-
tiation on rental levels. This presents some problems.
Presently, royalties are treated as a tax, and are therefore
included in specific legislation. The state has a sovereign
right to tax and does not need to consult with the public
before imposing a tax. The alternative of treating royal-
ties as a resource rental, and theretore more in the nature
of a contractual agreement between the state and fishers, is
preferable. Problems remain, however, in that the basis of
contractual arrangements must still be incorporated in leg-
islati.on and, given the number of significant unknowns, it
is difficult to stipulate a specific mechanism through
statute that, is not too restrictive. These contentious is-
sues are the subject of considerable debate at the moment.
Despite these problems. however, the level of royalties paid
by the industry has become increasingly significant. Aoyal-
ties are paid on the basis of quota allocated, not fish ton-
nage caught.

Enterprises pay a premium for royalty on catches by foreign
flag vessels that is equivalent to double the rate set for
domestic vessels. Where an enterprise uses both domestic
and foreign flag vessels to catch quota species, royalty
paid on uncaught quota is paid at the lower domestic rate
 see Table 2!.

ADMINISTRATION OF ITQ'S

Quota management experience throughout the world has been
subject to many problems, often leading to the demise of the
management programs. These problems of quota management
also exist in New Zealand, although there are four important
characteristics of New Zealand fisheries that assist in the
management ot ITQs. These factors have contributed to the
successful management of deepwater fisheries.

The first factor is geographical isolation. "Steaming" to
our fishery zones is relatively unattractive, and there is
little inter-country rivalry. There is also not much of a
problem with policing the activities of foreign boats, which
cannot simply "slip" into the fishing zone.
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1985-86 1986-871983-84 1984-85Species

Nil Nil
DOmest. Charter
Vessel Vessel

70 100 ~00

Nil 3.00»inshore fisheries
Deepwater species

Not yet
set
Quota
trading

Orange Aoughy !

15 27.50 55Ling

15 23.75 27.50**
47.50 95.00

15 25 50

Squid !
!

Silver Warehou ! prices
to be
used as
guide

3.00*

Hoki 25 8.25 16.25

15 22.50 45
15 11.25 22.50

Hake
Oreo Dory

Nil NilNilRock Lobster

Paua  Abalone!
Dredge Oysters
Scallops

* Token royalty set to establish the principle of charging
royalties.

~~ Two royalties set for two separate fisheries.

Secondly, monitoring of landings is made easier by the ori-
entation of the industry toward export � 80 percent of its
output, by value, is exported. This limits the extent to
which it is possible to absorb, through domestic blowout,
illegal catching effort. Exports are so closely monitored
that detection of product flow not explained by landings
will be relatively easy to achieve.

Thirdly, the central government has legislative jurisdiction
to monitor product flows both at sea and onshore. This
makes monitoring of onshore product distribution more
straightforward than apparent experience with conflicting
federal/state jurisdictions would indicate.

Pinally, the nature of many of the major resources makes
them amenable to management by quota. Two of the species of
major economic importance, orange roughy and hoki, congre-
gate in spawning schools. Catch rates are high  in excess
of 50 tone per tow! and by-catch of other species can be as
low as 1 percent. Management of more diverse inshore
stocks, however, is not so straightforward. The major prob-
lems which could arise and are being addressed are as fol-
lows:
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monrtorxng, enforcement and penalties.

This problem has been recognised in the development of an
extensive and comprehensive monitoring system  which is de-
scribed in a separate section! and the drafting of legisla-
tion in order to provide clear backing for penalties and
definiti.On Of infringementS. There iS Strang Suppcrt Within
the fishing industry for rigorous enforcement and severe
penalties.

~oata youl'n:i the falsification of data requ e'd for ean-
agement purposes, as fishers fear detection through cross-
matching with administrative records. This can also apply
to cost and earnings data.

The monitoring program is designed to provide adequate de-
tection of landings of fish. Ehere extensive dumping oc-
curs, landings records and catch/effort records can be dis-
torted. This problem can be overcome to some extent in two
ways: first by monitoring quota trading prices, which
should reflect market perception of the health of different
stocks; and secondly by using selective logbook monitoring
of catch/effort of responsible industry members to detect
changes in stock abundance. The "global" fishing return
system, which requires all fishers to record catch/effort
data, will continue, in addition to the requirements to com-
plete quota management reports.

PROBLEES IE DETERllIEING REALISTIC TAC ' S

Even with incomplete data, it has been possible to set rea-
sonable TACs for most species. Substantial research effort
is being targeted toward refining TACs. The ITQ praposal
has led to a significant reordering of research priorities.

~ut rad'n: the diana d'ng of lower-quality f'sh

This is likely to be a short-term, transitional problem and
should disappear once the fishery recovers and product value
differentials within the same stock diminish in comparison
to the costs of dumping. The costs of dumping are signifi-
cant, and in the end we rely on the fact that fishers go to
sea to land fish, not dump it. Various gear restrictions,
such as minimum mesh and area restrictions, will also be ap-
plied in order to minimixe this problem.

Stable stocks, not too easily taken, will assist in this re-
gard, but TACs set too low will promote dumping. The set-
ting of conservative TACs, although desirable in principle,
has a cost in reduced industry confidence and in inviting
quota busting, as fishers find it easy to take fish that RAP
scientists argue are not there.

s -catch: the unavoidable catching of a non-targeted
spec es as a fluctuating proportion of the catch of a target
species
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This problem is more acute where the by-catch is also a
valuable species. Although no fisheries management program
can entirely eliminate the problem, a combination of the
procedures below are designed to minimixe it:

The effective management and limitation of target
species of which by-catch species form a component.

The allocation of quotas based on catch history modi-
fied by fishers' own choices as to how these can be
amended through quota buy-back. Extensive administra-
tive reductions, where one species is reduced more than
another, will exacerbate the by-catch problem.

A flexible and easily accessible quota trading mecha-
nism by which information costs are kept low. It is im-
portant that the markets for such quota be as geograph-
ically wide as possible so as to provide adequate
depth, subject to the need to manage discrete stocks
separately.

Allowing for flexibility in meeting the quota. Over-
runs and underruns of 10 percent of catch against quota
are currently allowed for in the proposed legislation;
i.e. underruns of up to 10 percent can be carried for-
ward to the following year, and overruns Of up to 10
percent can be deducted from the following year's allo-
cation.

Even when the total quota for a stock has been reached, it
is permissible to land catch in excess of quota where this
is taken as an inevitable consequence of fishing for a tar-
get species, but the catch then becomes the property of the
State. In effeCt, the State iS Charging the fiaher a priCe
for quota equivalent to the port price for the stock. Fish-
ers correctly point out that they are unlikely to incur the
costs of holding product and bringing it ashore, only to
have it become state property. An alternative, more work-
able way of dealing with the problem is for the state to ex-
plicitly become the "seller of quota as last resort" and
charge a premium for quota somewhat less than the port
price. Fishers therefore would have the incentive to bring
their fish ashore, but insufficient incentive to deliber-
ately increase their by-catch. The high and increasing
marginal cost of catching the non-targeted species would
therefore act comparably to an output tax in constraining
effort on the stock. Getting the marginal price right will
require administrative adeptness and will no doubt take some
time.

In conclusion, there is full awareness of the problems of
management of a multispecies resource using ITQs. neverthe-
less, it is believed that, with appropriate flexibility in
management, these problems can be reduced to acceptable lev-
els. moreover, many of the problems alluded to are also ex-
perienced with any active management policy, including re-
liance on input controls. Implicit TACs must be estimated,
for instance; data fouling is also likely to occur when
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fishers perceive a linkage between information they supply
and the response of regulatory agencies in taking measures
against their interests; the management of by-catch is still
a problem where there is heavy reliance on gear restrictions
alone is relied upon; and so on.

The alternative of relying solely on input controls was seen
as not conferring some of the advantages of IT{} management,
while sharing many of its disadvantages.

ADJUSTNENT OF {}UOTAS

Adjustment to IT{} "portfolios" will be possible by trading,
by the government buying back or selling quota through the
trading system or, alternatively, by tender.

A trading system is planned to operate on a VAX ll/750 cora-
puter owned by the New Zealand Fishing Industry Board. It
will link to a videotex host computer and also to a com-
puter, owned by MAF, which will keep registration records
updated. The system will essentially be an electronic trad-
ing floor, with access distributed nationwide through video-
tex terminals. The costs of access will be low  under U.S.
$600 per year including terminal hire and subscription! and
trading will occur for a two-hour period each day. Trading
in one-year quota and quota in perpetuity will both take
place, and trading will be "arms length" in that buyers and
sellers of quota will be unknown to each other. Each will
register offers for purchase or sale, which will be matched
by the computer and confirmed. There will also be provision
for electronic funds transfers, so that the videotex termi-
nal can be used for purchasing quota. This is possible be-
cause the videotex host computer is owned by the
"clearinghouse" that is collectively owned by the nation's
trading banks. Once transactions have been confirmed by
payment of funds, NAF will be informed electronically of the
change in ownership.

Face-to-face transactions will be possible, with the one
stipulation that the trading exchange be informed of the
transaction, so that it can notify NAF. The software for
this system is presently being developed and the system is
expected to be in operation by July 31, 1986.

A major problem which could affect quota trading has to do
with the securing of quota by commercial lenders. There is
no provision for the registering of security held over quota
by HAF, although it is legal to secure quota. Lenders who
wish to hold security are being advised to take title in the
quota in perpetuity. They will then be able to lease back
the quota held each year for a nominal amount. Fishers will
thus be free to trade annual quota in order tc adjust their
catch mix within the year.

The government itself can adjust quota by purchasing or
selling quota, using the trading exchange. Otherwise it can
tender to purchase or sell quota.
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ECOHOHIC IHPLICATIOHS OF THE POLICY

The effects of ITQs in the deepwater fishery since 1982 have
greatly assisted in the improved economics of this fishery.
Profitability improved substantially--due principally to
substantial increases in the export prices of deepwater
species such as orange roughy. Nevertheless, deepwater
quota holders have also attested to the role of ITQs in pro-
vidinq gains in efficiency and also in helping to maintain
levels of profitability. Some quota holders have gone to
the extent of developing computer programs to help them op-
timize the use of their vessels in relation to seasons as
well as to processing and marketing requirements. Premiums
on lonq-term supply contracts have also been possible be-
cause of security of access and the improved ability to plan
production made possible by that security.

We expect prices to respond to reductions in the availabil-
ity of some prime inshore stocks. Japanese purchasers of
New Zealand snapper were so concerned about the impact of
contracted supply, for instance, that they built up signifi-
cant inventories of snapper. The year-long deferral of the
introduction of ITQs contributed to a recent decline in the
price of frozen snapper. The sensitivity of overseas im-
porters to such supply considerations indicates that prices
may become firm for some species at the commencement of the
ITQ program. The before and after trends in the market be-
ginning on October 1, 1986 will be analyzed with interest to
determine price responsiveness to change in market supply
and market perceptions.

HOHITORIHG AHD EHFORCEHEHT

 This section is included with grateful acknowledgement to
Dr. Fred Baird of the University of Canterbury.!

An enforcement process is being implemented according to the
philosophy that participants in the industry must believe
the system of monitoring to be capable of detecting abuse.
In other words, the system must not only be capable in terms
of its design but it must be believed to be capable so that:

those who would flout the scheme are discouraged from
doinq so; and

those who are concerned about others flouting the
scheme believe that the violators will be caught, giv-
ing them the confidence that the scheme will protect
their rights.

The system, however, must have elements for self-policing by
the industry, and in particular must make individual fishers
responsible for managing their property riqht in accordance
with the various regulations and laws applying. Although it
will be anathema for many to trust the owners of the prop-
erty right to monitor their use accurately, it is felt that
by this means the costs of monitoring can be held to reason-
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able levels and policing can be targeted at the small minor-
ity expected to abuse their rights in the fishery.

The monitoring scheme regards as pivotal, and uses, the in-
formation from fish receivers and from the processing and
packing houses, in order to enable a cross-check to be made
of the statements provided by fishers. Rowever, the adopted
approach is intended to minimize the demands made on the re-
ceiving sector for information. It should be emphasized,
however, that the receivers' role is essential in verifying
the claims of fishers. If there are fiehers who are
"thieves," then there are others who are "fences."

Electronic monitoring is the only appropriate means of
achieving efficiency and reducing the costs of policing.
Using manual systems would encourage fishers to believe that
they could beat the system. The monitoring philosophy em-
phasizes the need for computerization of the monitoring
phase so that early detection of system abusers is possible
and costly investigations are targeted only at those whose
behavior is suspect. The aim of any good auditing system is
to avoid the auditing of activities which will not be found
wanting.

MAF is tc administer ITQs through a quota monitoring system
 QMS!. Much of this system has already been developed, al-
though it will not finally be put in place until the legis-
lation has been passed.

Earlier laSt year, many fiaherS and fiShing COmpanieS re-
ceived. notification of their personal catch history. All of
these persons or companies will be receiving or have re-
ceived copies of the forms and logbooks which will be used
for the new administrative procedures.

Persons currently receiving fish from commercial fishers
will also have to fill out the forms that are applicable to
them under the quota monitoring system. Under the proposed
new legislation, receivers will have to be approved by the
Ministry and hold a license. When the new provisions are
enacted, these receivers will be required to report regu-
larly.

The quota monitoring system will mean some extra work for
members of the industry, but taking the time to send in ac-
curate returns will result in a fair deal for everyone and
will mean that use of fish stocks can be accurately assessed
to ensure the long-term future of the fishing industry.
Procedures have been streamlined, and the number of forms
and their requirements kept to a minimum.

Accurate reporting is essential. The success of the quota
monitoring system depends on it. There are three main forms
to be filled in, the Catch Landing Log, the Quota Management
Report, and the Licensed Fish Receivers Report. All of
these documents are used to confirm information about catch-
ing activity and use of property rights.
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The Catch Landing Log must be filled in by the skipper or
owner of the vessel immediately after landing the catch. In
terms of the new system of monitoring the landing point is,
to all intents and purposes, the origin of the fish. Fish-
ery Officers can demand to inspect the log, and they and the
auditors will use the information contained to verify the
reports both of quota holders and of licensed fish re-
ceiverss.

The basic rule in relation to the recording of fish taken is
that all fish, other than those taken pursuant to amateur
regulations, is deemed to be taken by a commercial fisher-
man, who must forward such fish to a licensed fish receiver.
Each party is required to record details that can be used to.
check the veracity of reporting of the other's reporting.
The Catch Landing Logs will be cross-checked with the obser-
vations recorded by Fishery Officers, and these will be used
to confirm details of "fishing on behalf."

The Quota Management Report  QNR! is the prime document for
policing of property rights. It is completed and forwarded
to a particular MAF office by quota holders at regular in-
tervals, usually monthly. It is imperative for the success
of the monitoring scheme that reports by quota holders be
furnished by the due date; the Ministry intends to adopt a
firm line in this regard. In addition to furnishing a QNR
quota, holders will be required to hold, for a period of two
to three years, certain supporting documentation from which
they can, and at times will, be required to prove the valid-
ity of QMRs forwarded to the Ministry.

Examples of such documentation would be: fish received
dockets from licensed fish receivers; activity reports from
commercial fishers; quantity data; unit price and payment
schedules from fish receivers. Details of the information
required are being determined at this time, as the auditing
package is being completed.

The QMR is a statement by quota holders. All information
contained on the report, except for catch activity, can be
verified directly, and the catch details will be authenti-
cated in the first instance from licensed fish receiver re-
ports and in the second by catch landing logs and other com-
mercial documentation.

The Licensed Fish Receiver Report  LFRR! is the significant
difference between the monitoring approach being developed
fOr the New Zealand fiSherieS and that whiCh hae deVelOped
under ITQ management schemes elsewhere. lt is our belief
that monitoring commercial operations beyond the landing
point, as a means of cross-checking QMRs, will provide the
vital checks and balances required, make the receivers as
responsible as the fishers and quota holders in terms of le-
gal access to and use of the resource, and provide a source
of information about fish and fish products. Fish receivers
have to .share responsibility for monitoring the re ource
from which they obtain their livelihood. Too often fishers
are blamed for not husbanding the resource or for breaking
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laws and regulations pertaining to the fishery, while the
role of fish receivers in encouraging and making it possible
for fishers to so act is ignored.

Many accounting, auditing and economic skills will be em-
ployed to ensure that fish receivers are reporting their
fish purchases correctly. The LFBH is a report which, like
the QMH, must be supported by additional documentation, much
of which will be kept at present by those receivers who are
operating in a normal and proper commercial manner. It has
come to our notice that many of the larger receivers are in-
troducing microcomputer accounting and administrative sys-
tems, and we intend to develop software to assist them in
completing their LFFR.

The Ministry is organizing its enforcement arm, comprised of
fishery officers and audit teams, into regional units.
These groups will be given training in the use of profes-
sional monitoring and enforcement mechanisms, and in the use
of computer systems that will eliminate delays in recording
and monitoring and will make feasible cross-checking and in-
vestigations almost impossible under manual systems.  For
further details on the IT{} package refer to Appendix 2!.

SOCIAL IMFLICATIONS OF THE NER ITQ-BASED MANAGEMENT POLICIES

It was clear to the planners that the new policy would have
significant implications for the social fabric of the fish-
ing and fishing-related industries. As has already been
stated. the need to reduce catches to levels more nearly ap-
proximating the long-term sustainable yields has obvious
economic impacts, reaching far beyond the individual fish-
ers.

The Ministry of Agriculture and Fisheries was particularly
concerned about the likely impact of the policy on fishing-
dependent communities. Indeed the concern went even further
and focussed on the potential interaction of the overall
policy and its component parts with various community fac-
tors, including traditional or ethnic fishing rights. Three
specific issues were identified: community viability; fu-
ture industry structures; and employment.

The Ministry decided to investigate the issues involved and
funded a short-term contract to study the potential effects
of the ITQ proposals on the Northland area, an area in the
northern part of the North Island that was projected to face
the greatest adjustment process of any in New Zealand.

The objectives of the study were:

1. to assess the social and economic implications of the
ITQ proposals on Northland ccmmunities which are depen-
dent on, or closely involved with, coastal fishing;

2. to identify possible modifications of the ITQ proposals
that might minimize their adverse consequences;
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3. to identify community responses, including alternative
employment and social opportunities that would help
offset adverse consequences;

4. to provide a basis for, and, if necessary, assist with
eValuatiOn and allOCatiOn Of XTQS.

The study was undertaken in three stages. Stage 1 identi-
fied the relevant communities and groups to be studied in
depth and relied primarily on available data to establish an
information base. Stage 2 consisted of field work aimed at
identifying issues important to the communities and investi-
gating key concerns more systematically. Stage 3 was an at-
tempt to evaluate the effect of tendering to surrender fish-
ing rights and suggested possible modificationS to the ITQ-
based management proposals.

All phases of the study involved significant in-depth inter-
viewing of residents of the communities to identify their
perceptions of the issues. The study also sought to evalu-
ate the communications/consultation network.

The information included in this paper on the background,
objectives, and methodology of the study is of more interest
in the current context than the conclusions that emerged.
To summarize the key issues:

Host fishers are small-scale operators who see them-
selves as having very little influence in terms of con-
trol of the resource or of political power.

The Hinistry of Agriculture and Fisheries is seen as
having the final say over the future size and structure
of the fishing industry.

Regional versus central control is of serious concern.

The life style connected with fishing is highly valued.

There are no  or very few! alternative employment op-
portunities.

There is a high level of uncertainty over all issues
relating to the future viability of the local
fisheries.

Concern exists that the "big companies" have greater
economic and political power and will win out over the
small operator.

There is significant stress within personal relation-
ships in these communities--largely occasioned by un-
certainty.

The study basically concluded that a strategy which gave
preference in effort reduction to maintaining the inshore
fishery in localities where fishing is of the greatest im-
portance would minimize the impact of changes in the North-
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land area. The other side of this particular coin, of
course, is that the adjustment pain is shifted elsewhere--
either geographically or economically.

What affect this study will have on the decisions of the
managers implementing the policy has yet to be seen. Be-
cause of' the way the study was constructed it led to in-
evitable conclusions � it did not make the decision-making
any easier, although it did confirm the generally held views
of those responsible for the policy, i.e. that the adjust-
ment process and long-terra consequences would be most severe
in those communities most dependent on fishing and located
in areas where the greatest catch reductions are required.
The extent to which the basic policy and the effort reduc-
tion process can be modified to take this into account is
yet to be decided. There are a number of schools of thought
ranging from taking no account and allowing the policy to
operate freely--thus determining the future industry struc-
ture on purely resource allocation/economic efficiency cri-
teria � to taking full account of painful social consequences
of the policy and modifying it accordingly.

It is likely that the managers will argue for the sanctity
of the policy and let the chips fall where they may, but
that the political dimension may eventually intrude and mod-
ify the policy to some extent. It is the view of the au-
thors that any modifying of the policy will work to the
long-terra detriment of economic efficiency in the industry
and lead to the misallocation of resources. Social prob-
lems, particularly regional impacts, may be of overriding
concern, but there are considerable difficulties in minimiz-
ing these impacts practically, as this would require re-
stricting transferability of quota further in some way, or
instituting specifically directed subsidies.

EXTENSIOE OF POLICY TO OTHER FISHERIES

Policy development to date has concentrated on the two major
divisions; the deepwater or distant fisheries and the in-
shore finfish fishery. The resources of the Ministry of
Agriculture and Fisheries have been limited to the implemen-
tation of highly complex systems and administrative mecha-
nisms for ensuring that the ITQ based policies have the
greatest chance of success.

Planning is proceeding, however, on the extension of the
policy to other fisheries. The government has approved con-
sultation with the non-finfish fisheries, with the objective
of developing ITQ-based policies for them consistent with
the inshore finfish policy.

At the present time the Scallop, Paua  Abalone!, Dredge Oys-
ter and Rock Lobster fisheries are managed through a variety
of mechanisms, such as quotas, restricted license entry,
sack limits, sunrise to sunset fishing restrictions, etc.
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It is the government's intention that the consultative pro-
cess will persuade these industries that it is in their in-
terests to support and promote the use of ITQs in their
fisheries. Indeed, it is these fisheries which should prove
most amenable to the introduction of the new policies. The
existence of restricted licenses, sack and other quota lim-
its for shell fisheries, for instance, will allow the ready
conversion of these fisheries to an IT{}-based management
regime. This is further assisted by the fact that the re-
sources themselves are not currently under significant pres-
sure and it will not be necessary to have a difficult effort
reduction exercise,

IHPLICATIONS FOR LONG-TERN HANAGEIlEHT

Bearing in mind that the objective of Hew Zealand's manage-
ment policies is to maximize the net national benefit from
Hew Zealand's fisheries within, of course, certain con-
straints such as those imposed by legislation, foreign pol-
icy and conservation requirements--some future commercial
orientation in fisheries administration could be appropri-
ate.

This commercialization could be based on the principle of a
state commercial enterprise leasing the Crown asset  the
ITQ! to the fishing industry. The enterprise would have,
within certain constraints, the power to trade quotas, es-
tablish TACs on commercial/economic criteria, establish re-
source rentals, set research priorities to reflect commer-
cial importance, and become more market oriented. Hew
Zealand has made no moves in this area yet, but the thought
is introduced here to indicate that moves from biological to
economic management can lead to the introduction of a more
commercial orientation in the conduct of fisheries manage-
ment.

INDUSTRy INVOLVEMENT � THE CONSULTATIOH PROCESS

It is our view that the key to the successful introduction
of the changes occasioned by moving to an ITQ-based manage-
ment policy is acceptance by the fishing industry that it
will gain from the changes.

The Hew Zealand fishing industry is by nature conservative
and relatively resistant to change. Fishers perceive them-
selves as independent, free, individualistic � -as hunters.
They tend also to strongly hold the view that there should
only be minimal government intervention or involvement in
the fisheries.

As has been stated earlier, a basic tenet of the ITQ policy
is the intention of the government to withdraw, as far as
possible, from the interventionist regulatory policies of
the past. During the consultation process, the government
attempted, to persuade fishers that the new policy:
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l. would minimize government regulation and intervention;

2. would allow fishers more freedom to choose the method
of harvesting, the time of harvesting and the speed at
which the allocated resource would be taken;

3. would accordingly improve their economic performance
and increase income;

4. would reduce overcapitalization;

5. would ensure preservation of the resource; and

6. would preserve the individual, free, independent, hunt-
ing nature of the industry.

The discussion booklet that was published and distributed to
the industry as the basis for the consultation procedure was
weighted in favor of the ITQ policy. It did cover other
management mechanisms, but more by way of considering and
rejecting them than by promoting them as alternatives. It
is also interesting to note that a key message which emerged
at the consultative meeting was that the resource was under
serious threat, that something had to be done to preserve
and protect it; that the something could well be rigidly en-
forced Total Allowable Catches for species at risk; and
that, as a consequence, the adjustment process could be par-
ticularly painful.

Some fishers expressed the view that they were being pre-
sented with no real choice, that the consultation process
was more an exercise in blackmail than anything else, and
that if they did not go along with the ITQ proposal they
would be forced out of business. This interpretation is
clearly dependent on the perspective of the person involved,
although pressure on the resource was the real source of the
"blackmail."

In summary, however, the consultation procedure was long,
exhausting, detailed and thorough. Over 75 meetings, both
public and confined to active fishers and industry partici-
pants, were held throughout New Zealand in the space of two
months.

The objectives of the meetings were to inform the public and
the industry of the proposed management changes and to seek
input into the refinement and development of these policies.
The level of debate varied, but the discussions were by and
large beneficial.

The outcome was a better informed and, more importantly, an
involved public and fishing industry, with some feeling of
commitment to the policy changes proposed. This involvement
was particularly significant in the subsequent implementa-
tion of the IT{!-based policy.
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APPENDIX I: FISHERIES QUOTA MANAGEMENT SYSTEM TENDER FORM

FISHERIES QUOTA MANAGEMENT SYSTEM TENDER FORM  QMS5!

OATE

IMPORTANT:
t. This form should anly be campleted after reading the instructions and conditions

enclosed.
IL lf you wish ta tender any of your indicative quota then this form must bs completed and

returned in a sealed envelope and by registered mail to the address below, no inter than:
tb Tenders should be sent ta: QUOTA MANAGEMENT SYSTEM,

MINISTRY OF AGRICULTURE ANO FISHERIES.
P,O, BOX t68.
WELLINGTON.
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APPEIIIDIX II: THE ITQ SYSTEM

ArSeCirt
rvcccr rear cr rv ra ~ o r rcwr cvcrr Vof. 1, Na. 4, March 1988

THE ITQ SYSTEM
New Zealand's inshore ftn ftshery will see the introduction of mdividual transferable quotas  ITQs! in }986.
This new system of management needs the full co-operation of everyone involved in the fnhing tndustry�
individuris and companies, fishermen, quota holders and fish receivers alike to make it a success.

This buUetm has been produced to explmn  he new system and your respansibilities as a partner in New
Zealand's fishing industry. At the same time it is also important to point ont that some of the instructions
and administrative procedures detailed in this huUetin depend upon lhe passage of the Fisherim Amendment
BiU presently hefare Parliament. If the Bill becomes law in its prment fawn, then these requirements will
take effect once noticm have been given and Regulations have been made as required by the Fisheries Act.
You are nevertheless still required to carnplete the forms, as appropriate, as these have been authorised in
terms of existing legislation.

QLIOTA MANAGEMENT
SYSTEM  QMS!

cdmuustrattvc system ar tfus stage
is to provide a lcarrung and sdjuri-
ment period for both the Muustry
and the indunry.

QuOTA MANAGEMENT
SYSTEM FORMS

There are three main forms Ic bc
filled in-

I The Catch Lmdmg Log  CLI.!,
to be completed by tbc skrppcr
of the vessel each time catch is
landed.

FISHERIES STATISTICS UNIT
FIsHING RETURNS

2. The Quota Management Rcport
 QMR!, which is completed snd
fcrwanlcd to the designated MAF
office by quota holders at monthly
intervab or as directed.

3. The ticcnmd Fish Reccivcrr Return
 LFRR!, which is completed st
spcctficd mtcrvah � usually once
a month, but morc frequently
d' directed - by those approved
and licensed by MAF to receive
fuh under the quota manage.
ment system.
These documents are used to con-

fum information about catching
activity and use of harvesting righm
They are described in detail below.

One of the reasons for producing
this bulletin showing how to com-
plete sil three forms is so that fisher-
man, quota holders snd tnh nxvdvcrs
can scc what each n mquucd to do
under the  }MS and scc how Ihcir
reports and documemation wB bc
used to crossahcck the reports
received from other murcas.

1hcrc are penalties for supplying
fairs information or failing to comply
with reporting requirements. It is
hoped they will never have to bc
umd
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MAF will administer ITOs through
a quota management system  QhiS!.

Last year ftrhcrmen snd fhhirg
compamcs reonvcd notificatron of
their personal catch history They
wdl now be receiving or wig have
already received copws of the forms
scd Iog books which wtii be used for
the neW SdminutrstiVC procedures.

Penom or compsmes rcccivmg fish
from commctcial fishermen wig also
be sent the liccmcd Fish Receivers
Return  LFRR! forms for regular
completion

Guidegncs for uasg these fonna
are given in this bulletin � the fust
in s series winch wdl explain the
Quota Management System as tt is
phased in.

The QMS will mean extra work for
everyone In the industry but tskinf,
the time to sand m accurate returns
will result in a fmr deal for ag and
will mean thai usc of fish stocks
can be accurately assessed to safe.
Ipnud thc long-term future of the
rnhmg i dustry,

The procedures being introduced
have been nresmlinrd, snd the
number of fomn snd their require.
meme kept to s minimum,

investigation teams attached to
each registration office will monitorrcturlls and carry out lflvcstrgstlolls,
so Ihat any probicms can then be
Ironed out quickly md pcrsonaUy
MAF officers expect qucsticru and
difficulties to adsc while the system
is getting under way snd they want
to give fast, etyicient assistance, A
ma}or reason i'or introducing rhc

Forms to be completed by corn.
mercud fishermen  cr the QMS are
m addktron to the usual fishing rc-
turru required by MAF's Pnhsries
Statistics Unit  FSU!. Tc make
it caner to send in sll returns, the
Minbtry will uss dengnated local
offices to handle sg forms and
administration

Fishing returns must stiff be
completed. The only dd'fcrcncc
will be that they will be  crwsrdcd
by fishcnncn to their designated
registration office mthcr than to
FSU m Wellington.

Each commercial fisherman, quota
holder and hccnscd fish receiver wig
be given one registration offim to
repon to using his own distinct
rdcntifrcauon number t.e., Fisher
identification Number  FIN!, Quota
Registration Number  QRN!, or
Licenrei Fish Receiver Number
 LFRN!. The PIN's and QRN's
src seven digit numbers, for example:
M 20140.

Large corapanies which have several
branches in different parts of the
COuntry will still only rcpon to OnC
office; they will also only have one
identdicstion number ss a fishing
operation and, if they have s fish
rccaivtng licence, onc Mcntification
number for tMs as well.



FISHERIES MANAGEMENT CATCH LANDING LOG
with fish he takes. He can sell
or dnposc of it to a licensed
fish receiver, sell it by wharf
sale or dispose of it tu the
Crown. The third option
applies when a lishermen has
taken fish inadvertently as by-
catch for winch he hss no quota
and ts unable ta obtain any
quot i

EXAMPLES OF FILLING OUT
YOUR FISHERIES MANAGE-
MENT CATCH LANOING LOG

 a! Quota holder QRN 8410156
landed 24 basken of snapper,
9 baskets of trevaUy and
baskets of gurnard He fished
these specws in the West
Auckland management area
 area 9 for mapper and trevagy
area I For gurnard! The catch
was forwarded to I censed lish
receiver LFR 562.

 b! Quota holder QRI 8412020
landed 20 baskets of snapper,
I  baskets of trevagy and 10
baskets of gurnard wluch hc
lished on lus own behalf and
that of quota holder QRN
84H096 It was agreed tha 
the catch should be spit , so  hat
8412020 lmd 15 baskets of
snapper, 5 of trevaUy and 5
of gurnard laken agasnst his
quota and Forwarded to lrcensed
fish receiver LFR 526, the
balance was to be recorded
against QRN 8411096 and to
go to LFR 591.
lf the above quota holder
had  i! inadver en ly taken a
basket of groper whde Frshtng
for his snapper, trevaUy and
gurnard, had no quuta For this
fish, snd advised a fishery of'ficer
that he had taken this lnh
accidentally as byaa ch and
 u! mstead oF sendfng zg his
snapper to a ltcensed fish re.
cetver, had sold one basks 
as wharf sales, hn Ing would
have looked like example  c!

QUOTA MANAGEMENT REPORT
which explains the various situations

quota holder could encounter in
completing a report dunng the fishmg
year.

Each quota holder, which tncludes
those leasing, quota far  he period of
the lease, must complete a Quota
Managemenl Repor   Qh R! at the
end of each calendar month or shorter
mtervzl if this n spemfied. If no
reportinp dates are specified or adviwd
bv MAF,  hen a quota holder must

submt  a repon to the dengnated
reFstration oAice by the 7th day of
the month following  he month for
which the report n required. This
means that each quota holder will
send at least twelve QldR's during
the fishing year.

The succms of the monitoring
scheme depends on repons being
returnedby the due date. As we have
said, the normal reponing interval
will be monthly but those quota

QUOTA HOLDER
RESPONSIBILITIES

The Quota Idanagement Report
 QS RI rs the basic document for
the mrrnitoring of harvesung rights.

Quare holders have been or wdl
be supplied with a pad af quota
management reports which contain
tnstructtons on completing ihe forms
and a simple example This hugetin
provrdez s more extensive example
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Each vessel in the fishery will have
a current catch landing log. When tt
has been completely used up it is to
be returned to the regisnatton office
From which it was issued A new log
will be issued to replace tt

The pages of each landing log have
b cn uniquely numbered znd recorded
by the issuing office. Nu u her landmg
log used by any o her vessel in the
ftshery now or rn the future, wdl
ln«pages wrih  he same numbers.
li a vessel ts sold or leased to anoiher
hshermzn then a new replacement
landing lup must he obtained by the
nrw operator The old catrh landinp
lop, must be returned  o the Rests rar
oi Fishenes to whom the oriynal
ownerjopera or reported. Tlus pre-
serves the conftdenttabty of informs
tron in the landtuglog.

It ts mosl unportant that the lop
honk ts campleted lepbly using a birn
or nnular pen Keepmg accurate
snd leg hie books of account will
frum now on, he a requirement of
the new system. For some this wdl
be a moner of course, bui for many
others n wsU require a more formal
snd dtsciphned approach.

1'he Catch Landmg Lop  CLL! must
be filled tn by fishermen unmedtztely
thetr catch ts landed Thisisextremely
important and fadure to do so wig
be tn contravennan of ftshenes legts-
lauon Although this log rs not re-
qutred to be forwarded at regular
intervals to a Rests rar of Ftshenes.
as the other documents are, tt never-
theless provides an "on-sile" record oF
catch landing acttniy. Fishery
officers and examiners «ill bc able
to inspect the CLL on demand and
they may also use and ez. rect the
informatton m the log to verif'>
the reports of both quota holders
znd licensed fish receivers.

Each Catch landing Log has a
set ot mstructions on how to fill it
tn Read these carefully before you
try  o complete your log

Remember the follawrng pomts
tn regard to fishing activity. 1'hey
wig apply when the nev ftshenes
le wist on comes mto effect
 t! lf a mrmmcrcral Fisherman has z

quota then hts identification
code is called z Quota Regts.

 ratton Number  QRN!; if he
has no quo a then it n called
a Fisher Identification Number
 FIFS.

 ii! A fisherman may fnh on behalf
of other quota holders provided
he ts a quate holder in hh own
right. and has an zppropria e
tubing penntt. He then records
thh fish against the quota
authorizinp the takinp. af such
fish in the column marked
"Enter quo a repstrstian num-
ber fnh caught agains ".

 m! A fisherman may also fish non-
quota species on behalf of
another fisherman provided the
fisherman catching the fish has
an appropria e fishing permit.
This I'tsh is recorded agmnst ihe
FIN or QRN of the fisherman
on whose behalf the lish was
caught.

 iv! Vonz!nota spec ca sre not
entered on the quota manage
ment report  which we shall
come ta la er! as  hey cannot
be deduc ed from quate held.
There is, simply, no quota tu
report against, but they must
be repurted tn the CLL.

 v! gqten one fisherman fishes on
behalf af anather it ts the
responsibthty of thc fishermzn
who catches the tish to fonvard
rt to a licensed fish race ver.
The licensed fish rccerver
number must be recorded on
the CLL.

 vi! If someone other  han a licensed
fish recetver wants ITQ or non
ITQ  penes in amounts greater
than the legislation allows then
he must go to a licensed fish
race ver; fishermen cannot enter
into can recta to supply persons
who are nor licensed ftsh
receivers, ur lish For persons
whn are not commercial
fnhermen.
The maxunums allowable m  he
Sill are.

Fin fish 10kg
sheU fish 6kg
rork lobster 2kg.

 vii! There are only three things a
commerrts'I fisherman can do
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holden who are late or who mbmit
aindeqitil e or hmccwate reports cmt
expect to be required to rcport mare
frequently. This coukl mean fon-
nightly, weekly or if nsessary, a 
each time of landbqt for thorn who
~ re both lishermen and quote holders.

The lirst report ot a fishmg year
must take account oF under* and over-
Inbing m Ihe previous year As 1986
will be the first year of the scheme
Ihese adjus ments wiU not apply and
we shall no  need io address ibis situa-
tton untd Oc ober 1987 There are
no examples to deal with these
prrblems si thu time, bu  you wUI
be advised how tu deal with thn
must on during 1987

In additio~ to fumistung s QMR,
quota holden will be required to hold
for a penud of ai !east three yeats,
or longer if requested, certain
supporting documentation which the
Ministry can use to prove ihe validity
of QMRs forwarded

Examples of such documentation
would be purchase mvoices or Bsh
received dockcts from licensed fish
receivers; activity reports fram
commercial fishermen, or quantity,
uni  pnce snd payments schedules
from fish receivers. Details uf the
information required to be held are
being de ermmed as the audi ing
package is bemg finabsed.

The QMR is a statement by quota
holders. Some of the mformation
contmned m the rcport, such ss
opening balances and  rading in
quo s, can be verified from other
sources; the remsmdcr of the infor-
mation, which b detail abuut fish
caught, can be checked in the Brit
imtance frum bcensed lish receiver
rciurns and m the second instance
 rom catch landing logs and other
documentanon
THE CATCHING RIGHTS OF
QUOTA HOLDERS.

Quota holders csn take tuh them
selves  pronded they have a registered
vessel and the appropriate Mung
permit! or have other persons who
are able tu take quota spcmes, fish
their quota on their behalf.

Fish which is taken under the right
or authority of a quola must be
counted against that quota. Jf a
quota holder hm somebody  o fbb
on hb behalf tt u his responubility
Io lind out how much fish was taken
and to record the catch details and the
names and nurobers of the vessels
used. Space for this is on the ravens
of the QMR. AU quota hoMers,
individuals, partnership  md com-
panes must list the vessels used to
catch against their quota whether
they own and operate the vessels ur
not TIm links the QMR to  he CLL

You can see from this that you
can own quota, which is a righ  to
take tish, and ye  not take the fish

yourself.
Regardless oF whether there h

fishing activity agauut quota, each
quota holder must submit a rcport
at least monthly A "niT' return
is a sta ement tha   here hss been no
fishmg against that quota since the
last report was tiled.

POINTS TO NOTE:
  I I A quota holder is somebody

holding the right to take fish
under quota ~ I a particular
time.

�! Quota holden record only quota
species on their QMR.

�! Quota holden ra hcr than
owtiers o  quota are to complete
the QMR. If you have leased
quo s  o another quo a holder
then durmg the period of thc
lease you do not report on the
quota you have leased out;
that n the respmmbdi y of
the lessee

�! The "commencing quota for
month" n ihc balance ai the
end of the previous month and
is the quota held  no  owned!
lcn thc smuunt already caught
for the cuircnt fishing year

�! Overfisbing and underMung of
quota are to be permitted.
However, there wiU be no ovei.
tishing or underfishing of leased
quote unless Ihe lease contract
provides for such an arrange-
ment Quota holders wiU bc
able to carry up to IOJI of the
currem year's quota, if unfished
ar the end of  he fishmg year,
 orwsrd to next fishing year;
likewise,  hey will be able to
overfish by up to IUII of  he
current year's quota deducting
this from the next year's entitle.
mem.

AN EXAMPLE OF FILLING
OUT A QUOTA MANAGEMENT

REPORT
Quuta holder F.T Smith, QRtu

842 t096, owns quota at the beginrung
of Februmy for 10 tonnes of snapper
m area 9, 14.2 tanner of snapper in
ares I, 7.1 tonnes of trevsgy in
ares I, 13 tenner oFgurnard m ares I,
10.1 tonncs of hapuku in area I,
and 15 tonnes o  tarakihi in area l.
He leases I tonne of hapuku m area

but has ao rights to overfish or
underfish this quota, and leases
I tunne of taraktlu m ares I for
which he does have rights to overBdt.

At the beginning of February
 end of Jan wry! 1986 he had balances
indicated by  he bottom line of the
quota marmgement report shown in the
QMR January example. The minus
ngns  e.g. � 480 or � 1605! indicate
that he had overfirhed his quota by
 hh unount; in aU other cases he
stiU had some quota Ich to Iuh.

Jn this example we will analyse
his February QblR in detail and
cxplam the different a uattons thir
fictiuous quota bolder is in at the
end of February.

You should try and unders and
how the balances ~ I thc end of
January were arrived at younelf by
looking at the numbers m the QBIR
for January

Let us look at Jus February quota
management report column by
column

Column I: During Fcbroary he caught
578 kg of snapper in area
9, did not change his
quota holdings and ended
the month with 2638 kg
�216 � 578! of snapper
in area 9 mainmg.

Column 2. This time be purchased
and/or leased 1000 kg of
snapper in area I, caught
1418 kg oF the nunc quota
and fmished the month
with �819 + 1000
1418! = 5401 kg of quota
yet to be caught.

Column 3 ln this case he began
the month having over-
Bshed his quota of trevagy
in area I by 480 kg.
He icased 2000 kg Sving
a new balance at total A
of   � 480 v 2000!
1520 kg. He caught
680 kg leavmg a balance
still to be fuhed of �520
� 680! = 840 kg.

Column 4 He hes over fbhed hb gur.
nard in area 1 by 1605 kg.
You will rccsg ttmt he
owned quota of only 13.0
tonnes, or 13000 kg,
for thn Inh stock
more than IOyr so he
must cease fishing this
species until hc has
acquired some more quota;
even if he does not fish
any more, hc must obtain
some more quota or hc
will have commined an
offence and be bable to
forfeiture of quota. During
February hc leases a
furthei 1000 kg reducing
his ovcrfidung to   � 1605
+ 1000! - � 605 kg.
He ca ches a further 612
kg and hm now overfished
by � 605 � 612 � 1217
kg. Thc quota he leased
does not have any
promion for overfishing
or underfuhing but 1217
kg is less than 10% of
13000 kg so he is not
m brcach o  fisheries law.
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has begun February mth
608 kg of  araluhi quota
in area I unfished. Be
fishes 2204 kg of Ibis
fish stock endiag up
having uverfishcd by �08

2204! = � ! 596 kg.
He owns 15000 kg of the
required quota and lease~
1000 kg wluch he is able
to uverfish. He thus has
16000 kg of quota w!uch
he is able  o overfvh. His
overfislung of 1596 kg u
less than Ity!l of  he
16000 kg, so hs is not
iv breach of fisheries law.

Column msining in area 1. He
catches 2404 kg during
Febmary and decides to
lease a further 2000 kg
which he does not want
to fish. His available
quota is reduced by �404

2000! = 4404 kg so
he has �912 � 4404!
250S kg of quota to fish.

5: He begtm February wiih
960 kg of quota for
hapuku in area I nut ye 
fished. ths catch amounts
to 2112 kg so that he has
overfished by  960 � 21 I 2!

1152 kg of lish. He
owns 10.1 tonnes, 10100
kg, of quota for tlm
fishstock and leases !.0
ronne, 1000 kg, bvt thb
leased quota cannot be
overfnhed. Thus his over
frshmg is 1152 kg, corn.
pared with 10100 kg
wluch hs owns. It is mnre
than 10% ro he must stop
fishing rhis spence and
attempt to find some
iiluir. null a.

6 In this case the fisherman

Column g. The fuherman dues not
have any quota for blue
warchou in area I and
his catch of 260 kg, which
he says was a byvstch,
must be resolved by either
buyuH or Iearing quota or,
if this is not posdble, by
disposing of the fish to the
Crown.C'utumn

LICENSED FISH RECEIVERS RETURN
lf no reponing dates sre specified,

a licensed fish receiver must submit
an LFRR to the designated registrar's
ufEce by the 7th day of  he month
following the month for which the
report u required. This means that
each licensed lish receiver wdi send
at least twelve LFRRs during s fishing
year.

As wsth Quota Management Re-
por s, the success of  he scheme
depends on the reports being returned
by the due date and MAF will take
s firm line with those who ignore
thu iequiremen .

POINTS TO NOTE

The Ocensed Fish Receiver  Return
 LFRR! is the significant diffc ence
between the momtoring approach
bemg developed for New Zealand
fisheries and that which has developed
under ITQ schemes elsewhere in the
world.

�!

Like quota holders, thorn who
are late with their seports or who
submit iaadequa e reports can ex-
pect tu be made to report more
frequently thea once ~ month,

The LFRR has been designed tu
rnorutor cummerciat fish receiving
operations beyond  he landing poim.
lt is a means of crvssohecktvg QMRs
and vice versa, and wdl provule s
wsy of making receivers. as respon-
sible ss fishermen and quuta holders
in morutonng the use of the resource.

Once criiern have been estab-
lished for licensing fish receivers
those who are tu hold licences under
the QMS will be sent the required
LFRR forms, which mus  be corn
pleiad and Iorwarded to MAF.

For the purposes oi
completing LFRRs
fish receivers include:
 a! Tham who are licensed fish

receivers
 b! Those quota.holdir g fishermen

who conduct whaif sales.
 c! The Crown when it accepts

fish for deposal or authorises
 he disposal of fish.

Quo ahuldmgiishermen m ib 
above do noi formally hold liceuces
and cannot accept fish fmm other
commercial Rvhermen. They muv
however, send in an LFRR showing
their wharf sales because these wilt
oot appear nn any usher report and
in respec  uf these sales they are
acting like s hcensed fish receiver.

A fwh rcceiviug license gives Bs
hoMer a privgeged position in tlse
industry; those who abm» such a
position shouhl not expect to be
able to continue to hold their licence.
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RESPONSIBILITIES OF LJCENSEO
FISH RECEIVERS

Under the new scheme those
receiving lish from commercid fisher-
men must hald lhh receiving licences.
ircensed fish receiver must report tu
MAF in much the same manner as
quota holders.

Fishermen will otherwise be blamed
for not husbanding  he resource ur
for breakivg the laws and regulations
pertammg  o the fishery without any
cognissvce being taken of the role
of fish receivers in encouraging and
rvakiug i  passible fur fishermen tu
ac  irresponsibly.

Many arcouniinf�auditing and
financial aualym skills wdl be used to
en ure ths  fish receivers repurt their
purchases correctly Jus  as with  he
QMR, the 1.1'RR is s report which
must be supported by additional
documentation, much of which will
be kept already by thon iish receivers
who opera e in s proper commercial
manner

Column 7. In this case the fisherman
beyns with 6912 kg of
quota for barracou ta re-

1!censed fish race van mus  not
receive fish for sale other thin
from commercial fuhermen.Just
as employees mus  submit av
IRD number befure employers
make wage payments, a com-
mercial fisherman must supply
hu FIN or QRN before a
licensed fish receiver may accept
his tish.
I'uh receivers must have
accountmg sysiems which docu-
ment purchases of fish and
fish produc s and sales of
processed fish. They will be
required to provule purchase
invoices and sales docke s to
document  he buying and selling
of sll fish and fish products
li is likely that more rigorous
documcn ary requirements wig
be imposed for cash transactions.
Ws are fully aware, particularly
with the modem trend towards
nonmash paymen  systems, that
cash tradmg has been and is
used as a means of evasion.
To date it has been evanon
of the taxation system: its
future use could be  o avoid
prondmg evidence of trading
in lish.
Whereas quota hulders must
rerord only quota species.
licemed fish receivers must re
cord all species received by
them. Fish receivers must
ensure that commercial fisher
men clearly indicate the quota
holder sgaivn wham the fish
received is to be recorded. If
there is any doubt, and attempts
to resolve  hu are not successful,
the fuh should be recorded
against the commercial fisher.
man who supplied it.. Even
nonquot ~ species must be
attributed to somebudy and
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 > I k i eri il ownership r I  nli is
retauicd hi a tiitrerman  hr ugh
ir! th p imt ot mlc e«tier
I ~ a consumer nr fr r caper . !r
must. alter bring landed. hc
lnrwardeJ to a hcenied lish
rer:ester whu must recorJ derails
ot rhe lish re essed I his
applies particular i tn th«ic
Fishermen and quota  !elders
who hei c lish pi@coped and
packert on their hehali hi
hicnied fish packmg. houcci

EXAMPLE OF FILLING OUT
A LICENSED F ISFI

RECEIVERS RETURN  LFRRI
fhir euaniplr. Jmui pari ot' ' n

Lit RR roaring iuo tishermen whn
sent fi,l r.i Ii nwd tisti rer:erie i
56'  >ri uas f T Smith QRN
64'104b. v.hi sent ali his iarcti
itn fish rcceiicr. «nnther uas I A
  enrge QRN 64'1044 Bett> vauftit
quota and ni nquota ipemci. You
van see «hat I T. Snmh. repoired as
hii ~ tch ul' quota species by Innkin>
at his QNR fnr Februarv m our
previous eaample. In uur eaamplc
we assume thar hnrh ttic luom holdei
and ihc lish rcceiici reported cur
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th,it irimebodi must trc a i mr.
marcia> fishcrm!n. If he is .i
itui ia lirihler then n ii	1 be
rc» rded agamsi tiii QRN r iher.
v,rii rl will hc recorded agairiir
tus I- lb. I' m-qu ita spe iei
are rini deducted r«nn an>  burg.
bnt they must be re aided.
Although tisli receivers wr11 n i:
he:ible io supplv tntnrrnatnm
at nut the nwnsgemerir arear
m v hich ttic tish speciei «ere
cauaht they «� be able to give
nmcl> mt'ormatinn,ibout all
fish caushr winch wig provide
an carli reaJ our r! 1 tish mg
acirv«y r b eh«»uui

I iiti rcr:mieri v,rll tic pi
with cunverinni lar.im t r «n.
ver trig fist> pi
grcenweight eqirrialcr I I lte
vonversirrn tsctrrra uill he tin
ones curren l> being used t» ttii
Oti!c 'trails   nrrilrirrteei, oiii
more iciear h rs required ir
ilus arcs Ir util he the rei-
ponsrbihry nf licensed tisli
re criers ni cuniert and rceirr
aII fish received as grer'.nweight
equivalent and tn mform quota
holders anr  t'nhermen iif' the
amount uf fuh re mved m
greemveraht eqiriialerirr

rect i St!en licensed tish re etvcrs
ompiere rheir returns. tli > report

nnli n spciics imce  hei ilo not
kn,iv uhi,ti area the tisti iicie aught
rn 1>tng. hti rei irrli trsli r ceiier
>6 tound rhar he hi I re eric«
lm!h Lg I snapper tr m gq' t0'�
lttiis i irresponJi tn .' I ug nt SNA 4
.mu 14th i t >SA I rcp irted h>
b4'10'� m hri Q>IR! ln addrtnm
his rei irrI> tor I chruar> shr!iieJ
 in0 L> ~ I' trevalt>. 61' I'g it gurnarrt,
'l l' I g i hrpuLu ' 04 I;g
tsrakilu, '60 I g. «t blue v arch iu snd
>404 Lg ot barr t viuta plus '104
kff f I atiauai imI 404 ka it huner-
Osh li.ith if «hmh ~ re mir .quoin
pc ni On c thc fish receiver has
rcp irred ag thc spe res pnr based
t'iom qu ta holdei bd'10'! i tre itarii

line anJ reports rin ihe nest
 !shet ttiari r pr iia liulilsr iri i!i>i

I L   e»ge QRN Ss'1044
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period for each of the species for wluch yau have
a quota, mcluding quala yau have leased fram
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however.
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Management of Australian Fisheries:
Broad Developments and Alternative

Strategies

Bruce Lilburn

Australian Fisheries Service

Canberra, Australia

IMSRODUCTIOM

The aim of this paper is to describe and analyze recent de-
velopments in the management of fisheries in Australia,
placing emphasis on the management of those fisheries where
the final responsibility rests with the Commonwealth
government.

The paper sketches the development of fisheries within the
200 nautical mile Australian Fishing Zone  AFZ!, and of AuS-
tralia's fisheries management policies. This survey is fol-
lowed by an assessment of the policies and practices of
fisheries management under the following headings:

Objectives of Fisheries Management
Institutional Framework and the Decision-making Process
InfOrmaticn Requiremente fOr Management
Management Options, Including Adjustment Programs
The Timing of Introduction of Management Programs
Sharing the Costs of l4anagement
Surveillance and Snforcement of Management Plans

To assist in understanding how the policies have been ap-
plied in practice, more detailed assessments of management
programs for five selected fisheries are set out in Ap-
pendixes I to 5. They cover the northern prawn fishery de-
clared management zone, the southern bluefin tuna fishery,
the southeastern trawl fishery, the southern shark fishery,
and the Spencer Gulf prawn fishery.
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AUSTRALIA'S FISHERIES

Australia's fisheries yield an annual commercial value of
over A.$500 million. Australia's major dollar earning fish-
eries are based on crustaceans and molluscs, and these gen-
erate substanti.al export income  over $400 million!. The
estimated value of production to fishermen and tonnage of
exports, imports, production and consumption are set out in
Tables 1 and 2.

The lobster, prawn  shrimp!, abalone and pearl shell fish-
eries are high-value, export-oriented fisheries and are
fully developed. The main lobster fisheries are located off
the west coast of Western Australia and off the states in
the southeastern corner of Australia. The major prawn fish-
eries are located in the warm waters off northern Australia.
Localized prawn fisheries have been established in more
southerly areas. Abalone is taken in wide areas off south-
ern Australia. Finally, an important scallop fishery has
been developed off Victoria and Tasmania. The locations of
the major developed fisheries in Australia are shown on the
map  Figure 1!.

Attempts have been made to establish aquaculture and mari-
culture operations based on crustaceans and molluscs because
of their high value. The most successful has been the oys-
ter industry based in New South Wales and located near the
main domestic markets. Oyster farms are now being developed
in other southern states and attempts are being made to cul-
ture abalone, scallops and pearl oysters. While many at-
tempts are being made to introduce aquaculture operations in
northern Australia based on prawns, no large-scale opera-
tions have been established.

While the AFZ is one of the largest fishing zones in the
world, the level of fish production is low, largely because
of the relatively poor productivity of waters off Australia.
There are important localized finfish fisheries in the
southeast based on demersel fish and shark taken for the
fresh fish market. Also, an important Australian fishery
has developed based on southern bluefin tuna taken for can-
ning. More recently, high-quality bluefin and yellowfin
tuna have been landed for export as sashimi tuna  mainly for
Japan!.

Stocks of demersal and pelagic fish in the Great
Bight are generally low yielding or spasmodic.
further attempts have been made to develop these
using a small number of trawlers. Finally, an
being made to establish a mackerel fishery in the
aimed at the production of fish meal and fish oil.

Australian
Recently,

fisheries,
attempt is
southeast,
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The major demersal trawl and pelagiC fisheries off northern
Australia have been developed by foreign fishermen. Aus-
tralians have been slow to enter these fisheries because of
their remoteness, the distance from the major domestic mar-
kets in the south, and the multispecies nature of the fish-
eries.



Table 1. Estimated Value of Production to Fishermen.

in 1,000 of A. 1983 84 1984 85
Tuna
Other
Total Finfish

12, 15
74,560
87,475

14 l 1
87,919

102,040

Prawns
Rock Lobster
Crab
Other
Total Crustacea

142,710
137,210

N/A
4', 195

284,115

164,172
172,002

8/A
1,134

337,358

Abalone
Scallops
Oysters
Other
Total molluscs

28,590
18 950
21,400

4,890
73,830

35�65
19,452
27�86

2,399
85,002

Pearls

Total 445,420 524,400

Source: Bureau of Agricultural Economics

Table 2. Apparent Australian Consumption of fresh and
Frozen Fish; Liveweight Equivalent

Exports Imports Domestic Total Imports as
Produc- Apparent 0 of Con-
tion Consum tion su tion

Year

Imports and exports have been converted to liveweight
using these factors: whole and beheaded, 1.33; fillets
and other prepared or preserved, 2; fish fingers, l.
Estimated by the BAE.

Sources: ABS �984!, Fisheries: 1982-83, 7603.0, Canberra
 and previous issues!; ABS � 4!, Farci n Trade, Australia:
1982-83, No.5409.0, Canberra  and previous issues!.
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1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84

1,148
839

1,145
1,374
1,459
2,012
3,805
2,874
5,048
3,989
4,710

 in
51,285
44,362
45,545
51,532
50,981
50 ' 450
65,557
67,733
67�54
66,964
78,300

tons!
42,725
40,780
41,081
45,127
47�22
47�82
52�12
55,184
55,396
54�99
58,170

92,862
84,303
85,481
95,285
96,644
96,220

114,364
120,043
118,102
117�74
131�60

55.1
52.6
53 ' 3
54.1
52.8
52.4
57 ' 3
56.4
57.4
57.0
59.4



PRODUCTION

165Prawns

Rock Lobster
Southern Bluefin Tuna

Southeast Trawl

Shark  SE Australia!

Abalone

Scallops

160
13.2

17

10

35 7

2S.1
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Figure 1. Major Australian developed fisheries.



To summarize, the high-value fisheries based on crustaceans
and molluscs are the mainstay of the Australian fishing in-
dustry. They are fully developed and attempts are now being
made to supplement supplies through aquaculture and maricul-
ture. Finfish stocks are limited, but there are still op-
portunities for development based on import replacement  a
high proportion of finfish consumed in Australia is im-
ported! and the export of high-value species of table fish
and fresh tuna.

MANAGEMENT OF AQSTllALIA'S FISHERIES

For many years the underlying presumption of Australian
fisheries administrators was that any Australian was enti-
tled to a Commonwealth fishing boat license  valid to fish
beyond 3 miles from the shore! unless the catch in a spe-
cific fishery needed to be restricted for management rea-
sons. This approach required thai areas, species and fish-
ing methods be defined under management plans.

Prior to and immediately after the establishment of the 200
mile AFZ in November 1979, there was optimism in many quar-
ters about the available fish resources. Expansion and
growth was encouraged, despite reservations by some in gov-
ernment and industry that a more cautious approach to the
management of Australia's limited resources was warranted.
The outcome was a rapid build-up in fishing capacity
 investment in boats and equipment! and fishing effort
 application of the fishing capacity to fish stocks!.

Some state governments, and the South Australian government
in particular, adopted a more cautious approach to manage-
ment by implementing controls on entry to fisheries at an
early stage. The controls on entry to the Spencer Gulf
prawn fishery in South Australia, which were in 1969, is a
relevant example  see Appendix 5!.

Because of the high unit value of lobster and abalone, there
was a rapid build-up in fishing capacity and effort in these
fisheries in the 1960s, and limited entry management pro-
grams were established. The limited entry arrangements for
the larger prawn fisheries were introduced at a later date,
partly as a result of later development of these fisheries,
which are located primarily in remote northern regions.
Even for these high unit value fisheries, governments and
industry were slow to accept that there are economic bene-
fits to be obtained from management. Accordingly, fishing
capacity and effort is excessive for all these fisheries,
despite implementation of limited entry arrangements. The
second-stage controls on the total amount of capacity and
effort have often been loose, although restrictions on the
quantity and size of gear and the taking of small fish have
provided some protection to the fish stocks.

By the early 1980s, increasing costs  particularly for fuel!
and stagnating incomes led to concerns being expressed that
improved management plans should be introduced for Aus-
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tralia's fisheries. Put another way, the circumstances in
the industry demonstrated that unregulated or lightly regu-
lated expansion of fishing effort on common property stocks
leads to a socially undesirable level of resource exploita-
tiOn and a 1OWering Of natianal eCOnOmiC Welfare. Lcw and
negative economic returns to individual participants, and
declines in total catches as well as in catch per unit of
effort, made it increasingly obvious that improved manage-
ment arrangements for all of Australia's fisheries was re-
quired. In early 1983, these developments were given in-
creased impetus by the election of a new federal government,
whose prime objective for the fisheries was to implement im-
proved management plans. Later that year, a Senate commit-
tee of inquiry into the fishing industry added its call for
improvements in fisheries management.

These developments culminated in the recommendations of a
national fishing industry conference held in early 1985.
The conference endorsed implementation of management plans
involving restricted allocation of access rights at an early
stage in the development of fisheries. It recognized the
need to give individual participants greater incentive to
conserve fish stocks. The conference called for greater in-
volvement of operators in decision-making on fisheries man-
agement, and it endorsed arrangements for the preparation of
management issues papers and draft management plans by in-
dustry/government task forces and management committees.

The most recent general development has been the decision
taken in July 1985 to cease issuing new Commonwealth fishing
boat licenses except on application for development of spec-
ified underutilized areas and species. Effectively, this
has reversed the earlier approach.

To give effect to these policy decisions, it has been neces-
sary to revise the institutional framework for decision-mak-
ing on fisheries management, to improve the information
base, to closely assess the management options, and to find
the money and other resources required. Before examining
the institutional framework for decision-making, I will
briefly review developments with regard to the objectives of
management.

OBJECTIVES OF PISEERIES MANAGEMENT

As I have indicated, until recently a common view in govern-
ment and industry was that as long as fish stocks were pro-
tected from severe depletion or extinction, fishermen should
be free to pursue their individual objectives of profit max-
imization. In the case of some fisheries, social objectives
of protecting small-scale operators, particularly in remote
areas, were also pursued. There were some cases, in South
Australia for example, where objectives of promoting eco-
nomic efficiency were also pursued, but these were the ex-
ception rather than the rule.
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When the AFZ was established in 1979 the Fisheries Act was
amended to include the objective of optimum utilization of
the resources as well as protection of fish stocks from
overexploitation.

As I have described, there is now widespread acceptance of
the need to allocate fishing rights in order to promote eco-
nomic efficiency as well as to protect the fish stocks.
This objective has been accepted because the obvious disad-
vantages of open access became apparent through declining
fish stocks and profitability. Also, there has been accep-
tance of the concept that as the Australian fishing industry
must compete with the most efficient operators on the world
market, efforts must be made to contain and reduce the costs
of fishing and to maximize the price received for the fish.
As there are few government-induced barriers to imports of
fish and fish products, the economic objectives are impor-
tant for all sectors of the fishing industry. Well-devel-
oped management plans offer the prospect of containing fish-
ing costs and maximizing revenue.

This can be achieved by the introduction of mechanisms that
will ensure that the total fleet fishing capacity is con-
tained with the objective of maximizing economic yields from
the fishery. Moreover, if optimum economic yields are to be
achieved, controls will be necessary to ensure that the fish
are taken at the best size for marketing.

INSTITUTIONAL FKVG5IORK AND THE DECISION-MAKING PROCESS

Virtually all major fisheries in Commonwealth waters overlap
areas of state jurisdiction or extend beyond areas adjacent
to one state or territory. Accordingly, a complex of Com-
monwealth and state committees was established to advise
governments on fisheries management. This structure did not
provide for timely or effective decision-making, especially
as only officials are involved and the conventions of such
committees in effect allowed individual states to veto any
management proposals in Commonwealth waters.

Because there are differences between governments in fish-
eries policies, aspirations, resources, and the degree of
development of adjacent marine resources, it was difficult
to achieve consensus. For example, some states have given a
high priority to development of state-based fishing opera-
tions and have opposed implementation of management plans
until the resources are clearly overexploited. They have
also sought to divide fisheries on a state basis in an at-
tempt to promote local development. Unfortunately, the
"lowest common denominator solution" has often resulted.

Efforts to overcome these problems have centered on a ratio-
nalization of the jurisdictional arrangements for various
fisheries and the involvement of industry representatives on
the advisory management committees.
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In order to rationalize jurisdiction over fisheries, Common-
wealth and state/Northern Territory governments have agreed
to implement the Offshore Constitutional Settlement. Com-
monwealth and state legislation has been passed to allow for
establishment of a single jurisdiction for particular fish-
eries. The options are:

for a state to exercise jurisdiction over a fishery out
to 200 miles;

for the Commonwealth to exercise jurisdiction from low
water mark out to 200 miles; or

for a Joint Authority of the Commonwealth and relevant
state ministers to exercise jurisdiction from low water
mark out to 200 miles.

If no agreement is reached to accept one of the three op-
tions listed, the status duo would remain. That is, the
states would continue to exercise jurisdiction out to 3
miles, and the Commonwealth to control fishing operations
beyond 3 miles from the shore.

Discussions have been held between Commonwealth and state
officials, and representatives of industry, in an attempt to
reach agreement on future jurisdictional arrangements on a
fishery-by-fishery basis. The results of these discussions
are currently being placed before governments for considera-
tion.

Generally, where fish stocks and fishing activities extend
to waters beyond one state or territory  and in some cases
where fishermen from more than one state or territory par-
ticipate in the fishery!, there will be a continuing need
for coordination of policies on management of the fishery.
Thus, it can be expected that the Commonwealth will continue
to be involved in management of most of the offshore fish-
eries, either under a Joint Authority, a single Commonwealth
jurisdiction, or through maintenance of the current juris-
dictional arrangements.

In the last few years, both governments and industry have
been concerned to ensure that management programs are car-
ried through on a timely basis and that industry has more
involvement in the development and implementation of the
plans. As a result, the regional committees of Common-
wealth/state/territory officials have been replaced by in-
dustry/government task forces and management advisory cora-
mittees established to advise governments on the management
of particular fisheries.

Usually industry representatives are in the majority on the
task forces and management advisory committees, and the rom-
mittees report directly to ministers through the national
standing committee of senior government advisers, rather
than through the regional committees of officials. Techni-
cal advisory committees also report directly to these indus-
try/government committees. These committees have been e:�
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tablished in recent years for all major offshore fisheries
where the Commonwealth is involved and where Australian
fishermen are major participants in the fishery.

Consideration is now being given to the establishment of in-
dustry/government advisory committees for fisheries where
Australians are not heavily involved. In the past, policy
on access to the AFS by foreign fishermen has been reviewed
by the one national industry/government committee which has
not directly involved local industry representatives.

These industry/government committees have been very success-
ful in resolving conflicts of interest. Over time they have
contributed to the establishment of a corporate approach to
management among operators, where previously fishermen have
concentrated exclusively on pursuing individual objectives.
Developments in the management of the northern prawn fishery
are a good case in point. These developments are set out in
Appendix 1.

INFORMATION REQUIREMENTS POR HAMAGENENT

It is clearly harder and more expensive to collect good, re-
liable fisheries statistics than to monitor land-based in-
dustries. Moreover, the recent rapid development of Aus-
tralia's fisheries has meant that for many of them, the bio-
logical and economic data bases are not extensive.

Governments have recognized the need to allocate more funds
for research and to upgrade the level of expertise. When
the AFZ was established in 1979, the government approved the
establishment of over 20 fisheries science positions within
the Commonwealth Scientific and Industrial Research Organi-
sation  CSIRO! to work on AFZ research. In 1982, reeponsi-
bility for fisheries economic research at the national level
was transferred from the policy division of the Department
of Primary Industry to the Bureau of Agricultural Economics
 BAE!.

CSIRO has established research laboratories and units re-
sponsible for scientific research in respect to a number of
major fisheries. The BAE has conducted a number of economic
surveys of particular fisheries and is preparing economic
assessments of various management programs. The BAE is cur-
rently assessing the prospects For obtaining regular infor-
mation on the economic situation in fisheries based on a
sample of operators. Also, the BAE has examined the compo-
nents of the cost base to be used in determining levies be-
tween operators and, finally, the factors to be taken into
account when the government is deciding on the rate of re-
covery of management costs  proportion of the costs to be
met by the operators!.

Besides providing CSIRO with additional scientific posi-
tions, the government has allocated additional funds to the
national Fishing Industry Research Trust Account  PIRTA!.
Allocations have increased from less than Sl million in 1980
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to over $5 million in 1985. Most of these funds are allo-
cated for scientific research, and accordingly the scale of
this research has accelerated. While the biological data
bases for many fisheries  such as bluefin tuna, northern
prawns and western rock lobster! is now well-developed, it
will be some time before comprehensive data bases are estab-
lished for many other fisheries.

With increased emphasis on the pursuit of economic objec-
tives in fisheries management, the most pressing need is for
more comprehensive economic data bases for individual fish-
eries. Such data bases will take some time to establish.
especially as there are very few economists with fisheries
experience.

MANAGEMENT OPTIONS, INCLUDING ADJUSTMENT PROGRAMS

As indicated, until recently governments in Australia have
confined their intervention in fisheries management largely
to the pursuit of biological and sociopolitical objectives.
Accordingly, controls on fishing activities have generally
taken the form of area and seasonal closures, mesh size re-
strictions, and other restrictions on fishing gear and on
the size and types of vessels permitted to operate.

Although limited entry regimes were adopted for many fish-
eries, generally they have not been administered with the
objective of imposing tight controls on fishing capacity and
effort. This is because governments have been slow to adopt
economic objectives and because many administrators were not
convinced that limited entry regimes could be effective in
controlling fishing effort and achieving biological objec-
tives. All too often the fishermen were not involved in ad-
vising governments on fisheries management, and consequently
there was insufficient political will to impose tight con-
trols on fishing capacity and effort through limited entry
regimes.

With increased acceptance of economic objectives and with
greater involvement of industry representatives on manage-
ment advisory committees, management plans are being imple-
mented with the objective of matching fishing capacity and
effort to the available resource.

A strategy of taxing and imposing levies on fishermen in or-
der to avoid dissipation of economic rents through unre-
stricted competition has not been followed in Australia.
Most established fisheries are heavily exploited, and con-
trols on fishing capacity are not tight. In many cases,
profits have not been high. Where high profits have been
obtained, they have quickly been capitalized into high li-
cense values  licenses are transferable!. Accordingly,
fishermen have reacted strongly against the imposition of
resource rent taxes or levies. Moreover, if taxes were to
be introduced for selected fisheries, the fishermen involved
would complain of unfair treatment. Por those fisheries al-
ready managed through an ITQ system, it would not be neces-
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sary to introduce taxes, as the biological and economic ob-
jectives could be achieved without taxes.

As described, the alternative of establishing a system of
"property rights" in order to achieve fisheries management
objectives is now being pursued by all governments. How-
ever, limiting access is not by itself sufficient to prevent
a build-up in fishing capacity and effort. The uee of al-
ternative or additional measures to confer more effective
property rights is essential and is now being pursued in
most of Australia's fisheries.

Selection of such measures involves controls on either in-
puts  modified limited entry! or outputs  individual trans-
ferable quotas--ITQs!. In theory, input controls do not
bestow direct or effective individual property rights over
the resource, as it is impossible and inappropriate to con-
trol all inputs resulting from improved technology and the
efficiency of individual operators. Also, theory suggests
that ITQs offer the prospect of bestowing effective property
rights and could result in optimum levels of investment
while providing protection for the fish stocks.

Introduction of ITQ fisheries management arrangementS is
only a very recent development in Australia. To date, such
schemes have been introduced only for the southern bluefin
tuna fishery  see Appendix 2! and for the abalone fishery in
Tasmania and the western sector of the South Australia
abalone fishery. It is under consideration for the Sass
Strait scallop fishery.

Implementation of an ITQ system can pose considerable prob-
lems connection with establishing the total quota, allocat-
ing quotas to individual participants and monitoring and en-
forcing the quota allocations. Where fish are landed at
many ports  or transhipped!, especially for the fresh fish
market; where fisheries are multispecies; where there is in-
sufficient information to establish total quotas; where the
species fished are short-lived and variable in periodic
abundance, the ITQ system would be very difficult to imple-
ment and possibly not be as effective as limited entry cou-
pled with time and area closures  and perhaps input quotas!.
In addition, the ITQ concept is new in Australia and govern-
ments and industry need time to assess it.

While implementation of the ITQ system for southern bluefin
tuna  a long-lived and widely distributed species! has been
very effective in meeting the stock conservation and eco-
nomic objectives, concern has been expressed about the so-
cial and regional consequences of the rapid transfer of
IT }s, as well as the problems of transfer of fishing effort
to other fisheries. Theae iesues are discussed in more de-
tail in Appendix 2. Some have suggested that owner opera-
tors will be replaced, and that companies and processors
will dominate the industry. Proposals for implementation of
ITQs for the Sass Strait scallop fishery have involved con-
trols on the maximum holding of quotas and on the transfer
of quotas. The prospect of movement of quotas from particu-
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lar regions has also caused concern. However, any controls
on transfer of quota and on maximum holdings would be at the
expense of efficient use of capital and labor.

For most fisherieS in Auatralia, the Option of implementing
effective input controls is being pursued with the objective
of providing more effective property rights. There is clear
evidence that biological and economic benefits can be ob-
tained if limited entry regimes are coupled with other rig-
orous measures to contain and/or direct fishing capacity and
effort. The Spencer Gulf prawn fishery is a good example
 see Appendix 5!.

Introduction of limited entry arrangements is now practi-
cally universal for Australia's established fisheries. Such
schemes provide an initial break on the build-up in fishing
capacity and effort, and at times of high product prices
they contain entry of additional vessels. However, fishing
capacity and effort can continue to increase, and since they
are transferable, the fishing rights attract a value. Ac-
cordingly, the investment to be servi ced is increased and
fish stocks come under increasing pressure.

Attention is now focusing on the introduction of arrange-
ments to establish units of fishing capacity  for example,
number of lobster pots used or the horsepower of the engine!
to enable capacity to be contained and reduced while allow-
ing freedom for fishermen to maximize efficiencies of opera-
tions. The systems being implemented can be termed input
quotas. The lobster pot allocations, which have been in op-
eration for many years, are a case in point, and in some of
the lobster fisheries pot allocations have been reduced
across the board, with each fishermen being required to ac-
cept a percentage reduction in his allocation. Although
there are limits on the maximum holdings of pots, the per-
centage reduction allows the most efficient operators to buy
out the least efficient. In another fishery, lobster pot
allocations have been purchased by the more efficient fish-
ermen, which has resulted in a reduction in the number of
licenses and participants. As it is generally agreed that
fishing capacity and effort can only be reduced in the
longer term if there is a reduction in the number of opera-
tors, input quotas must be implemented with this objective
in mind.

Another example of the introduction of input quotas is the
management program being developed for the Northern Prawn
Fishery  HPF!. This is discussed in detail Appendix 1. The
aim of the program is to reduce the number of active opera-
tors from the current level of about 250 to less than 200.
Achieving this target has been complicated by the fact that
there are over 40 inactive licenses and also by the agree-
ment of the management committee to allow smaller operators
to increase the size of other vessels.

The RPF OperatOrz agreed tO implement a VOluntary liCenae
buy-back scheme to be funded by a levy on all participants.
A higher rate of levy applies for operators of large ves-
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sels. In addition, a unitization, or input quota system,
has been established, based on underdeck volume of the ves-
sels end engine power. Owners wishing to replace their
boats with larger units, or to change engines, must purchase
units frOm other operators. A unit register has been estab-
lished and is accessible to all operators.

The NPF buy-back system has achieved initial success in that
17 licenses and over 8,000 units have been withdrawn over an
8 month period. However, the concession made to smaller
operators to allow them to upgrade without penalty detracts
from the overall effectiveness. Moreover, recent improved
prawn prices and reductions in fuel costs have improved
profitability and increased the costs of buying out units.
Unless the buy-back levy is increased over time, the funds
generated are not likely to be sufficient to ensure a con-
tinuing and substantial reduction in catching capacity and
effort.

It is recognized that a buy-back scheme by itself is un-
likely to achieve the desired reductions in fishing capacity
and effort, particularly where stock conservation is re-
quired. An example is the southern shark fishery discussed
in Appendix 4. Accordingly, programs have been implemented
or are proposed which require the forfeiture of input quotas
on replacement of vesselsfengines, or require across the
board forfeitures of units. Such programs have been intro-
duced for the east coast prawn fishery and the WPF and are
proposed for the southeastern trawl fishery  see Appendix
3!.

Compulsory forfeiture of input quotas offers the prospect of
reducing fishing capacity and effort on a consistent and
controlled basis, enabling operators to better plan their
investment decisions. It remains to be seen whether the
buy-back schemes will continue in these circumstances, but
buy-back schemes may still. be effective, especially in peri-
ods of low profitability. moreover, funding buy-back
schemes from industry contributions allows part of the eco-
nomic rent to be invested for future management of the fish-
ery, rather than being capitalized into higher license val-
ues.

Another important aspect of many management programs is the
closure of fisheries with the objective of avoiding growth
overfishing  i.e. to ensure that the fish are taken at the
optimum market size!. Such closures have been implemented
for many prawn fisheries and are accepted by operators as
offering substantial gains in profitability, especially as
large prawns attract a high premium on world markets. The
closures also reduce operating costs. However, a good un-
derstanding of the biology of the stocks, including stock
differentiation, is required. Also, the support of opera-
tors, plus substantial penalties for non-compliance, are re-
quired.

A system of closures together with unit reduction measures
clearly affects other fisheries. Where boats have access to
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more than one fishery such transferral of problems can have
severe consequences. In recognition of the potential prob-
lems, Ministers have agreed that as a general rule all li-
cense endorsements must be transferred as one unit. In the
case of the NPF buy-back scheme the general rule applies
that endorsements for access to other fisheries will be for-
feited when the NPF license and associated units are pur-
chased by the buy-back authority.

The problem of avoiding transfer of fishing capacity to
other fisheries when input or output units are forfeited is
being addressed by fisheries authorities. The license
splitting prohibition can be undermined as schemes involving
implementation of input and output quotas are adopted more
widely. "Unit stripping" is now occurring; this results in
the input units in one fishery being sold while the vessel
is diverted to full-time operations in the related fishery.
The result is that fishing capacity and effort is increased
in both fisheries. This problem is receiving urgent consid-
eration by all fisheries authorities.

This illustrates the point that any management scheme re-
quires constant monitoring and corrective measures if fish-
ing capacity and effort are to be contained and reduced.
premium must be placed on monitoring of the fishery and es-
pecially on development programs for the monitoring of eco-
nomic performance, such as those being developed by the BAE.

THE TIRING OF INTRODUCTION OF NANAGENENT PROGRANS

Experience indicates that it is very difficult to contain
and reduce fishing capacity and effort in a fully exploited
fishery. As mentioned, the national fisheries conference
hei" early in 1985 supported early implementation of manage-
ment programs. The fact that the limited entry management
arrangements for the Spencer Gulf prawn fishery were imple-
mented very early in the development of that fishery, and
that it is now one of the most profitable fisheries in Aus-
tralia, demonstrates the benefita of early action.  Also,
the involvement of industry at an early stage of decision-
making on management of the Spencer Gulf prawn fishery was a
very important factor!.

In 1985, a develcpment program for the northwest Shelf
scampi fishery was implemented shortly after the first ves-
sels ccmmenced operations. Developmental licenses have been
issued for eight vessels on the basis that the fishing ef-
fort should be contained within the bounds of estimates of
the available resource. At this stage, vessel licenses are
not transferable.

Nanagement programs are now under consideration for two
other fisheries which are currently only lightly exploited.
With most fisheries subject to management programs, there is
a concern that unless management programs are introduced at
an early stage of development of a new fishery there could
be a rush to stake claims for initial access rights. In-
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stead of retarding development, early implementation of man-
agement programs offers the prospect of assured rights for
those who are able to demonstrate sound programs for the de-
velopment of both fishing and marketing arrangements.

sHARING THE COSTS OP NANAGENENT

Implementation of management programs requires expenditure
on research, licensing arrangements, and surveillance and
enforcement. The government agreed to commit funds to es-
tablish new management programs, with the understanding that
operators who are allocated fishing rights will contribute
to meeting the costs. Thus, the "user pays" principle has
now been established. This offers additional benefits in
connection with cost containment, as the operators have a
direct interest in minimizing the levy.

For the 1985-86 financial year a levy was introduced for the
northern prawn fishery declared management zone and for the
southern bluefin tuna fishery. The levy was set to recover
about $500,000, or 38 percent, of the assessed costs of man-
aging these fisheries.

As mentioned, the BAE is carrying out research to identify
the factors to be taken into account in assessing the rate
of recovery. The government has indicated that at this
time it is not seeking to recover more than 50 percent of
the assessed costs of management.

Also, it should be noted that the National Fishing Industry
Policy Council is closely assessing the components included
in the cost base on which the levy is struck.

SORVEILLANCE AND ENPORCENENT OF NANAGENENT PLANS

Surveillance and enforcement of domestic management programs
are undertaken by state government authorities on a reim-
bursement basis. To date the major requirements have re-
lated to monitoring the closures of the NPF and the catch
quotas for the southern bluefin tuna fishery.

The introduction of the user pays principle has had a major
impact in that industry has shown a concern for minimizing
costs. This resulted in the simplification of closure ar-
rangements for the NPF and acceptance that costly at-sea
monitoring programs should be kept to a minimum.

As monetary penalties for infringements are generally small,
the greatest deterrent is the prospect of suspension of the
license.

As many of the new management programs have been introduced
only recently, it is too early to judge the effectiveness of
current surveillance and monitoring programs.

155



MAMAGEMEMT OF SELECTED FISEERIES

These developments can be illustrated bl/ reference to man-
agement schemes for particular fisheries. A summary of the
progress in implementing management plans for five major
fisheries is set out in Table 3. More details on the man-
agement schemes for four of these fisheries are contained in
Appendixes 1 to 4. Details of the South Australian Govern-
ment's management plan for the Spencer Gulf prawn fishery is
set out in Appendix 5. A map identifying the areas of the
fisheries is in Figure 2.

Table 3. Management Plans for Some Major Fisheries � Status
Report.

FISHERY

Eas t South
Coast Eastern
Trawl Trawl

Noxthern
Prawn
Fishe

Southern
Shark
Fishe

Torres
Strait
Fisher'ies

Southern
Sluefln
Tuna

Industry/
Governsmnt
Management
Coamittee

License
Review
Cosmittee Yes Yes Yes No No

Options
To Task
Porce Only Yeswc Draft

fc
os~ Interim
$0

Final

Yes YesYes

Yes Yea Yes

Yes No YesYes

Australian
Fisheries
Council
Approval YesYes Yes No YesYes

Interim
Only

Interim
OnlyImplementation YesYes YesYes

Total
QuotasOutput Controls

Limited Entry

Gear Restriction

NoYes No

YesYes Yes

No Yes

Yes Yes

NoYes Yes

Proposed ProposedYes Yes

 lhs!
Yes YesYes

 Yrawlina
Only!
Yes

Under Con-
siderationVessel Buy-back Yes No Yes
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Figure 2. Australian fisheries.
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APPENDIX I: THE NORTHERNPRAWNFISHERY

The Declared Management Zone  DNZ! of the Northern Prawn
Fishery  WPF! extends over a very large area adjacent to
northern Australia, from Cape York  Queensland! to Cape Lon-
donderry  Western Australia!. The fishery commenced in the
late 1960s with exploitation of the banana prawn  Penaeus
n~ee u' naia! stocks i the Gulf or da pentar'a. It sub e-
quently expanded geographically west, and tiger prawn
species  Penaeus esculentus and Penaeus semisulcatus! now
constitute the major part of the catch. These species have
a short life cycle and recruitment  especially for banana
prawns! varies considerably from year to year � this varia-
tion is considered to be closely related to variable annual
monsoonal rainfall. Recent research findings indicating
that at least one of the main tiger prawn species, Penaeus
esculent ~, asy h e bee o e ~ *gio ted'ha ,e g' en renewed
emphasis to the need to reduce fishing capacity and effort.

Limited entry was introduced in 1977. Liberal entry crite-
ria meant that 292 boats qualified for licenses, although
the maximum number of boats that operated in any year prior
to that was approximately 160. Following the introduction
of limited entry and decisions by buyers to pay premiums for
quality, there was a rapid increase in the number of freezer
trawlers over 21 meters in length. The number of persons
employed on vessels in the fishery is about 1,200.

During the early development of the fishery, governments
viewed it as a means of stimulating economic development and
employment in northern Australia. However, shore-based pro-
cessing establishments on the northern coastline experienced
difficulty in overcoming logistical problems and high oper-
ating costs in remote areas. A substantial proportion of
the fish landings are transported by road and sea to plants
elsewhere in Australia for processing, while an increasing
proportion is "bulk packed" on board trawlers.

The total catch in the fishery rose from an average of 7,249
tons in 1967-71 to an average of 11,049 tons in 1978-80.
I4ost of the catch is exported. Despite a continued increase
in the average size of vessels and the efficiency of gear,
catches have not risen.

According to survey information from the Bureau of Agricul-
tural Economics  BAE! for the years 1980-81 and 1981-82,
value of catch varied between $82.5 million and $89.5 mil-
lion--in comparison with total annual fleet costs of about
$92 million. About 55 percent of boats were unable to make
a positive return to capital, while 17 percent and 25 per-
cent of boats  mainly in the 20.6 m to 26.6 m size range!
achieved returns to capital of at least 10 percent. Xt
should be noted that in some cases catching and process-
ing/marketing operations are integrated, and losses in the
catching sector can be offset against profits in other sec-
tors of operations.
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The combination of increasing fishing capacity, no increase
in the annual catch, and the deterioration in the relative
movements of real prawn prices and fleet costs  particularly
fuel costs! resulted in a serious decline in the overall
profitability of the fishery. These difficulties were re-
flected in the value of transferable vessel licenses, which
declined well below their peak value of about $150,000. The
recent improvement in the price of large tiger prawn
 especially in Japan! resulting in part from the devaluation
of the Australian dollar and growing confidence in the new
management arrangements, have resulted in an increase in the
value of licenses and units of capacity. License values
have now returned to the previous high levels.

HAHAGEHEHT OP THE FISHERY

Early attempts at management were confined to seasonal clo-
sures directed at reducing the catch of small prawns. These
closures were intended to preserve the unit value of the
catch, rather than to conserve stocks. Closures are still
applied, and in 1985-86 a total closure extending from early
December to early April was in force.

In October 1976, governments decided to limit entry to the
fishery. Initially a boat replacement policy was tried that
limited replacement boats to the same length as those they
replaced. This proved impossible to effectively enforce,
and in 1980 a more liberal policy was introduced, permitting
small boats to be replaced by boats of 21 meters, in order
to allow them to take advantage of a ship-building bounty.
The availability of this bounty, designed to encourage the
development of the Australian ship-building industry, cre-
ated obvious problems for management of the fishery.

The division of the fishing fleet into two sectors; one cora-
prising generally small owner-operated boats; and the other
larger, company-owned boats, has also had a significant ef-
fect on the development of the fishery, and on the develop-
ment of the current management structure. The fleet struc-
ture mitigated against tight boat replacement rules, as the
company boats were generally larger and the owner operators
resented controls which might operate to their disadvantage.
Also, after the introduction of limited entry, many smaller
operators sold their licenses to larger firms and moved to
the east coast trawl fishery. This contributed signifi-
cantly to overcapacity in the east coast fishery. This
problem of management initiatives in one fishery having an
impact on adjacent fisheries is continuing. Longer closure
in the HPF in 1984 and 1985 has resulted in a considerable
transfer of fishery effort to the east coast prawn fishery,
in which a proportion of the NPF boats also have fishing
rights. This illustrates the fact that governments need to
coordinate management of related fisheries.

By October 1982, it had become clear that the boat replace-
ment policies were contributing to an undesirable increase
in total fleet fishing capacity, with increasing average
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size compounding the effects of technological innovations in
boat design and construction, engine power, navigational
aids, and fishing gear and equipment. It was clear that un-
less innovative steps were taken to dampen the effects of
serious overcapitalization, this valuable fishery would face
a prolonged period of economic decline. Accordingly, Minis-
ters directed that a review of the manageraent of NPF be un-
dertaken as a matter of urgency, with a view to the early
introduction of measures to restrain existing and potential
fishing capacity.

A joint industry/government body called the Northern Prawn
Fishery Advisory Coramittee  NORPAC! coraprising representa-
tives of seven industry sub-groups, four governments and
CSIRO, developed a seven-point raanagement package which was
endorsed by the governments in September 1983. The compo-
nents of the plan were:

l. Establishment of a joint industry/government raanagement
cozaaittee known as the NPF Management Advisory Cozaait-
tee  NORMAC! responsible to AFC through the Standing
COmraittee On FiSherieS.

NORMAC replaced NORPAC on 1 January 1984.

An effective working relationship has been estab-
lished between industry and the government repre-
sentatives on NORMAC.

2. Impleraentation of a new Boat Replacement Policy  BRP!
based on unitization of a boat's fishing capacity, cal-
culated by combining under-deck volume and engine
power.

This policy has been implemented according to a
comprehensive set of BRP rules approved by the
Miniater fOr Priraary InduStry.

Boat units are recorded on a central boat unit
regiater Operated by the Departraent Of Primary In-
dustry, and boat units are transferable.

A boat license will be not be endorsed to operate
in the fishery unless the licensee holds one of
the 292 "endorsements" issued when limited entry
was introduced, and the appropriate number of boat
units determined by the size of the boat.

3. Establishment of a Voluntary Adjustment Scheme  VAS! to
be financed by a compulsory leay on industry.

An endorsement with attached boat units, or boat
units alone, may be sold under the scheme. A ten-
der system was tried initially, but has been re-
plaCed by individual negOtiatiOnS. EndOrSementS
and boat units purchased are cancelled and are
lost to the fishery. Disposal of a boat removed
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from the fishery is the responsibility of the
owner.

No purchases will be made under the scheme unless
all fishing rights attaching to a boat are sold.
This is to prevent the scheme from having undesir-
able effects on associated fisheries.

The buy-back authority has power to borrow up to a
limit of $5 million, with the loan subject to a
government guarantee of repayment.

Levy payments to fund the scheme and buy-back
prices paid are based on the number of boat units
held or sold by each fisherman.

4. Extension of the NPF westward to Cape Londonderry on
the weetern Auetralia COaatline in Order tO Spread tO-
tal fleet fishing capacity over a wider area.

5. Implementation of a permanent closure program to pro-
tect prawn nursery grounds, and improvement of a sea-
sonal closure program aimed at optimixing the sixe of
prawns at first catch.

6. Improvement of the structure and effectiveness of
penalties for offenses under Commonwealth law.

Introduction of the plan's Voluntary Adjustment Scheme was
further facilitated by a decision of the government in July
1985 to provide $9 million over three years to support the
adjustment programs for the northern prawn fisheries. To
date about $1 million has been spent to buy out 17 licenses
with attached bOat units. Improved returns to fishermen has
meant that interest in selling under the VAS has declined,
particularly as the administering authority does not want to
become a pace setter in the present accelerating price situ-
ation. Nevertheless, the scheme is still operational and
will have a significant bank to use in the next downturn in
profitability  and license values! in the fishery.

Despite improved returns to fishermen, it is considered that
in the longer term, catching capacity and fishing effort
must be reduced. This need has been given greater urgency
by the apparent OverfiShing of one majar SpeCiea. ImprOVed
profitability has resulted in a new round of boat replace-
ments. This, added to existing government incentives to
shipbuilders, has resulted in the placement of orders for
some 30 large and sophisticated replacement vessels. Atten-
tion has therefore focused on the need to supplement the
buy-back scheme with a tighter boat replacement policy. In-
dustry representatives have initiated a policy that requires
a percentage of units of fishing capacity to be forfeited on
each boat replacement. In addition, as a temporary measure,
operators will be required to surrender one license endorse-
ment when a boat is replaced.

161



SUNNARY OF NAlQLQENENT ARRANGENENTS FOR THE FISHERY

As applied in this fishery, limited entry has not con-
strained the build-up in fishing capacity and effort during
times of higher than average profits.

Without a strong lead from ministers and senior officials,
and in the absence of an industry consensus the constraints
on the build-up in fishing capacity were ineffective. In
fact, some influential industry leaders argued against con-
straints on fishing capacity on economic grounds and opposed
"government regulation,"

If increases in fishing capacity and effort are to be con-
tained and reduced under a limited entry regime, additional
controls on inputs are required.

Tradeable units of catching capacity  input quotas! have
been accepted as the most practical method of constraining
fleet effort and catching capacity, while allowing individ-
ual operators the flexibility to maximize efficiency of op-
erations.

The Voluntary Adjustment Scheme offers the prOSPect of a
quick reduction in catching capacity at times of low or neg-
ative returns, but is less effective at other times. It
should be seen as a continuing part of an overall strategy
rather than as a short-term solution.

Neasuees which require periodic forfeiture of units of ca-
pacity are necessary if a sustained reduction in fishing ca-
pacity and effort is to be achieved under limited entry.

Seasonal and area closures have proved effective in protect-
ing small prawns so as to maximize yield  and value! per re-
cruit.

Perhapa the mOSt impOrtant leSSOn learned fram the NPF ia
that operators must be closely involved in decisions on man-
agement. As the confidence of the industry representatives
has grown, both in terms of the objectives of management and
of the elements of the plan, their willingness to make
short-terra sacrifices has increased. The greater the re-
sponsibility accepted by industry, the greater has been
their real contribution to the development of the management
plan. "Government regulation" has been replaced by "indus-
try regulation."

Under these circumstances, there has been increased accep-
tance by industry that regulation of fishing capacity and
effort offers benefits to them.

The management measures for one fishery have an impact on
the management of closely related fisheries. The introduc-
tion of input and output quotas, under which fishermen have
access to more than one fishery, has created further prob-
lems in containing overall fishing capacity and effort in
Australia's fisheries.
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APPENDIX II: THE SOUTHERN BLUEFIN TUNA FISHERY

INTHODVCT ION

Southern Bluefin Tuna  SBT! is a single stock, highly migra-
tory species that spawns in the Indian Ocean south of Java.
It is exploited by Japanese longliners virtually throughout
the full extent of its migration across the southern oceans
between about 30 and 50 S latitude, from east of South
America to east of New Zealand. SBT is also the basis of a
substantial Australian pole and line and purse seine fishery
and a relatively small New Zealand handline fishery.

The Australian fishery, which is concentrated off the south-
ern coast of western Australia and off the coasts of New
South Wales  NSW! has until recently been based predomi-
nantly on harvesting surface schools of pre-adults for can-
ning purposes. In more recent years there has been a shift
in emphasis toward harvesting larger SBT for the sashimi
market. Product from the N.Z. adult SBT fishery is also di-
rected to the sashimi market.

The Japanese fishery, directed primarily at adult SBT, began
in the early 1950s. Following a rapid expansion, the
Japanese catch peaked at 77,000 tons in 1961. Since then
there has been a steady decline to 20,000 to 30,000 tons per
year.

THE AVSTHALIAN FISHERY

Although occasional catches of SBT were recorded off NSW
prior to the Second World War, the fishery did not develop
as a commercial entity until the late 1950s, when live-bait-
and-pole techniques were introduced from North America.

The development of the pole-and-line fleets of South Aus-
tralia  SA! and NSW was virtually simultaneous. However,
the fisheries did differ in several aspects.

The NSW tuna fleet was generally based on harvesting five-
to seven-year-old fish, and the vessels tended to be in-
volved in fish trawling during the tuna off-season. NSW
catches varied from 3,000 � 6,000 tons, but fell to 1,700
tons in 1982-83, partly because of the stock decline and un-
favorable oceanographic conditions.

The SA fleet which concentrated on three- to five-year-old
fish was more specialized, partly because of the lack of al-
ternative fisheries. These vessels developed a year-round
SBT strategy by operating off SA  December � Nay/June! and
NSW  October � December!. The SA catch averaged about 5,000
tons �963-64 to 1978-79!, but increased to 14,000 tons in
1982-83.

A major development in the NSW/SA fishery occurred in 1974
with the introduction of purse seine vessels to the SA fish-
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ery. Purse seine fishing was potentially a far more cost-
efficient means of harvesting SBT, and although initial re-
sults were not encouraging, it was seen to offer the oppor-
tunity to take large quantities of SBT.

As a result of concern that purse seiners could adversely
affect the fishery, the entry of additional vessels of this
type was prohibited in 1975, and for many years only five
purse seiners were licensed to operate.

In view of its potential impact on the juvenile fishery, the
technique of purse seine fishing was also banned totally in
waters adjacent to Western Australia  WA!.

The WA fishery for SBT developed much more recently than the
HSW/SA fishery, comraencing around 1968.

The WA fleet based at Albany and Esperance generally target
on two- to three-year-old fish after they migrate down the
west coast of Australia and into the Great Australian Bight.

The WA fleet demonstrated wide variations in vessel charac-
teristics and dependence on SBT, but generally the average
WA boat was far sraaller than SA/NSW tuna vessels.

A Bureau of Agricultural Economics  BAE! survey indicated
that in June 1982 the WA fleet coraprised 71 vessels, cora-
pared with 50 pole boats in the HSW/SA sector. As the BAE
definitiOn Of "SBT bOat" eXCluded SOme veSSelS with a COra-
paratively minor dependence on SBT, the WA fleet could have
been significantly larger. The BAE also estimated the val-
ues of the fleets: WA � $2.8 million; SA/HSW � $27.8 mil-
lion  market value, June 1982!. Nore recent estiraates put
the value of the total fleet prior to the introduction of
taanageraent controls at $60 million.

An indication of the rapid expansion of the WA industry is
that in 1982-83 the WA fleet landed 5,600 tons of SBT, com-
pared with an average of 550 tons per annum over the nine
years from 1960 to 1977.

NARRCEWENT OP THE PISHERI

In the mid-1970s, entry to the eastern sector of the fishery
was limited and controls were introduced on the number of
purse seine vessels permitted to operate. Access to the
western sector of the fishery was not controlled, apart from
a ban on purse seine operations.

In view of this, and in the absence of scientific advice in-
dicating the need to control catch and effort, the limited
entry arrangements in the eastern sector were abandoned in
1981.

The current management arrangements were developed and im-
plemented against the background of an assessment by tuna
scientists in 1982 that the breeding stock of SBT had been
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seriously depleted by the combined impact of Australian and
Japanese fishing effort. The scientists expressed the view
that continued unrestrained exploitation of the resource
would increase the risk of recruitment failure, as the
biomass of SBT had been reduced to a level of about one-
third of the virgin biomass  from 600,000 tons to about
220,000 tons!. It was evident that any further reduction in
the biomass would put recruitment to the fishery at risk,
and there was a danger of the fishery collapsing as a com-
mercially viable entity.

At the initiative ot the Australian Government, trilateral
discussions on an international management arrangement for
SBT were instituted with Japan and New Sealand. SBT is a
highly migratory species, and it was recognized that effec-
tive management could only be achieved through cooperation
among the countries exploiting the resource. The first tri-
lateral meeting was held in Wellington, New Zealand, in De-
cember 1982. The ~eating recognized the seriousness of the
situation, but no firm scientific consensus was achieved.

At the second meeting in Tokyo in April 1983, officials ac-
cepted a report by scientists from the three countries that
indicated clearly the need for catch restraint if the spawn-
ing stock was to be sustained at a satisfactory level. The
need to develop international management arrangements to ad-
dress the problems identified was also accepted. The out-
come was confirmed at a third meeting in Canberra,  May-June
1984! when scientists indicated that the urgency of their
earlier recommendations was increased by changes over the
preceding two years.

In 1981, the government established the Tuna Task Force
 TTF! to consider the domestic and international management
implications of scientific assessment of the SBT stock. The
membership of this task force was as follows:

Australian Fisheries Service  APS!;
tuna scientists from CSIRO;
officials from the ministries responsible for the ad-
ministration of fisheries in NSW, Victoria, Tasmania,
SA and WA;
repreeentatives Of Tuna Boat Owners Asscciations  TBOA!
of NSW and SA and the Australian Fishing Industry Coun-
cil of WA;
and, more recently, the Australian Pish Canners' Asso-
ciation.

In 1983, in the light of the undertakings agreed to in
Tokyo, and following the process of consultation and discus-
sion in the TTF, the Australian Fisheries Council agreed to
an interim management arrangement to apply in the 1983-84
SBT season. The Australian Fisheries Council is the major
fisheries policy consultation body, consisting of state min-
isters and the Commonwealth minister responsible for fish-
eries. Under this interim plan, the SBT catch was limited
to a global quota of 21,000 tons. within which separate quo-
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tas were set for the WA, BSB, and SA sectors of the fishery;
a separate quota was set for purse seine vessels.

At the time that the interim program was introduced, the
Minister for Primary Industry indicated that there might be
a necessity for tighter long-range controls. During 1983-
84, further discussions were held in the TTF. Moreover, as
it was clear that fishermen would face major financial prob-
lems in adjusting to a lower allowable catch, the SBT indus-
try was the subject of an Industries Assistance Commission
 IAC! inquiry that commenced in November 1983. Management
options were canvassed in the IAC report, and there were
further discussions on management in the TTF.

Both the IAC and the TTF recognized that the management plan
would need to ensure a rapid reduction in the total catch.
This could only be achieved through a reduction in the total
quota. Also, they concluded that there are economic bene-
fits from allocating the quota among participants. Thus,
they recommended that ITQs should be implemented, as such a
management scheme allows for effective catch restraint with-
out introducing a range of other controls which could have a
greater impact on the efficiency of individual fishing oper-
ations. Such measures as gear controls or limitations on
vessel size or vessel numbers can have a more direct impact
on an individual fisherman's ability to determine the most
cost-efficient method of operation.

The ITQ system also provides an efficient adjustment mecha-
nism, as the most efficient operators can buy quota from the
less efficient.

The decision to opt for a quota-based management program was
made easier, as quota control and monitoring arrangements
would be simplified by the manner in which SBT is landed and
marketed, viz:

The fishery is based on a single long-lived species.

Almost the entire catch is landed at five or six main
ports.

The bulk of fish are either canned or exported frozen,
and relatively few processors and fish buyers partici-
pate in the fishery.

The domestic fresh tuna market is very limited and
would be quickly oversupplied if fishermen endeavored
to market a significant proportion of their product
through other than established and known channels
 little incentive for black market cash sales!.

Ministers agreed that the new management plan should be im-
plemented from the 1984-83 season. The main features of the
plan are:
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National Fisher

It was resolved that the fishery should be managed on a na-
tional basis but with responsiveness to the large differ-
ences in its individual components.

Scientific advice was that the quota set under the interim
management plan was too high from a biological point of
view. A national quota of 14,500 tons was established for
1984-85 on the basis of information available at the time
and of assumptions regarding the size composition of the
Australian and Japanese catches and the size of the Japanese
SBT catch.

Commencement Date

The commencement date was set at 1 October to reflect the
start of the fishing season off NSW ~

Size Limits and Closed Waters

It was agreed that no size limits would apply tO the fish-
ery, but that fishing for SBT north of 34oS off WA should be
prohibited, supplemented by a two-month  March-April! clo-
sure to an area off the south coast of WA in order to re-
strict the catch of small fish.

Individual Transferable uotas I s

The ministerial resolution provides for the national quota
to be "allocated on an individual transferable quota basis
to the pole boat/purse seine fleet."

Eli ibilit Criteria

Ministers agreed that boats would be eligible for allocation
of quota if at least 15 tons had been taken in any one of
three qualifying seasons �980-81 to 1982-83!.

The criteria for eligibility aimed to objectively identify
those fishermen with both current dependence on the fishery
and a history of previous involvement. The criteria were
neutral in their treatment of individuals and did not favor
particular regions or groups. The eligibility years were
chosen to reflect the latest situation in the fishery.
Years prior to 1980-81 were not used because a significant
number of fishermen had left the industry before that season
and to have granted them quota would have meant that there
was less available for those who were dependent on the fish-
ery. The 1983-84 season was excluded because of the exis-
tence of the interim management arrangements and because
fishermen were aware that the fishery was being managed, and
may therefore have been tempted to raise their catches so as
to improve their position.
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Allocation Formula

The plan provided for allocation of the national quota among
eligible fishermen using a formula incorporating the highest
catch in any one of the eligibility years, together with the
current market value of boats and gear in the ratio of 75
percent  for catch! to 25 percent  for investment!. The aim
of the formula was to provide a basis of allocation that
uses objective and verifiable data and avoids the use of
subjective judgments or parameters.

The decieion to allow catch history to be based on an indi-
vidual's best catch in any of the qualifying years was made
to enable fishermen to have a reasonable opportunity to
demonstrate catching capacity and to diminish the impact of
unforeseen circumstances in any one year.

The abOVe fOrmula Waa uSed tO determine individual Sharee,
expressed in terms of units, of the national quota. It was
applied to 14,045 tons to derive the quota tonnages which
were actually allocated. Four hundred fifty-five tons were
held to take account of late applications and subsequent re-
visions as a result of a quota review process instituted by
the Department of Primary industry. Following this process
and further discussion at TTF, the minister for Primary In-
dustry, after consultation with his state counterparts, de-
cided to allocate the balance of the 276 tons equally to
three states  NSW, SA and WA!.

OPERATION OF THE BAN DURING THE 1984-85 SEASON

The structure of the Australian tuna industry had undergone
significant changes since the implementation of the manage-
ment measures. The reduction in the national allowable
catch from 21,000 tons for 1983-84 to 14,500 tons for 1984-
85 meant that the level of individual participation in the
SBT fishery had to be restricted. Subsequently, quotas
ranging from 1.4 tons to 823 tons were allocated to 143
fishermen on the basis of their level of catches/investment
in the fishery. Those fishermen whose quotas were less than
that required to maintain viable operations sold or leased
their share of the national allowable catch. As a result,
there was a marked transfer of effort from WA and, to a
lesaer extent, NSW, to the larger SA based operations.

While the size of its local tuna industry was substantially
reduced, it is estimated that WA fishermen received in ex-
cess of $2 million from the interstate transfer of SBT quo-
tas. As only 57 vessels remained in the Australian SBT
fishery, the level of competition was reduced and fishermen
were able to adjust their fishing strategies to concentrate
on the higher value fish suitable for sale on the Japanese
sashimi market, while at the same time reducing their oper-
ating costs.

Conservation goals were achieved, especially in the size
composition of the catch where a significant increase has
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been observed  in excess of 80 cm compared to the 74.4 cm
upon which the 14,500 ton quota was determined!. A break-
down of the SBT catch and quota holdings for the 1984-85
season are in Table 4.

Table 4. Breakdown of SBT Catch/Quota Holdings for 1984/85
Season.

SBT Catch � 1 October 1984 � 24 Ha 1985

By quota holders  i.e. purse seine/pole and line opera-
tors!

By State of Vessel
Re istration

By State of Vessel
ration

 tons!  tons!

MSW
SA
WA

By non-quota holders  i.e.
trolling!

small-scale longlining or

NSW
WA

0.363 tons
14.77 tons

As of 24 Way, SBT quota holdings by states were as fol-
lows:

1984/85
Transfers Season
~et Balance

initial
allocation

The transfers set out above include quota transferred
on a temporary lease basis during the current season.
All leased quota will be reallocated to owners before
the commencement of the 1985/86 season.

Western Australia

The initial allocation of SBT quota for WA fishermen was
2,752 tons, of which 1,359 tons was sold or leased to SA
fishermen. The 1984-85 season was very quiet, with only 606
tons, approximately, being recorded. The poor season was
attributed to various factors, mainly the interstate trans-
fer of almost half the quota held by WA fishermen, the un-
certainty of some fishermen as to their future in the fish-
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VIC
SA
WA

458
10,612

731
~11,8 1

1,872
150

9, 271
2,752

-1,288
-150

+3,067
-1,359

108
11,087

606
11,801

584

12,338
1,393



ery, reduced profitability arising from poor fish availabil-
ity, and the movement Of two of the larger WA based boats to
the eastern sector of the fishery.

South Australia

Fishermen in SA held a total SBT quota of 12,338 tons for
the 1984-85 season, 85 percent of the national quota. Their
initial allocation of 9,271 tons was supplemented by the
purChase or lease of quota from WA and NSW.

The 1984-85 season was generally regarded as successful,
with 11,000 tons being taken. While this catch is less than
those of previous years, the reduction was offset by the
higher prices received from sales on the Japanese sashimi
market. To assist with the development of the sashimi in-
dustry, seven foreign carrier boats were chartered to pur-
chase product from Australian vessels for direct export to
Japan. Prices ranging from $1,100 to $1,500 per ton were
paid for approximately 3,650 tons of SBT  about twice the
price offered by Australian canneries!.

New South Wales

The 1984-85 season off NSW was extremely disappointing.
Only 108 tons was taken, little of which was caught by lo-
cally owned vessels. Of the initial NSW quota allocation of
1,872 tons, a total of 1,288 tons was transferred to SA
fishermen. Only one NSW boat operated off SA, compared with
the normal five to six vessels.

SDNNARY AND CONCIUSIONS REGARDING SBT NANAGEHENT

The management plan has been very effective in reducing the
catch to the level dictated by scientific assessments.

There has been a rapid reduction of fishing capacity, with
the number of active participants falling from about 130 to
less than 60.

The remaining participants in the fishery have been direct-
ing the catch to the most remunerative markets. The process
of redirecting the catch to the high-priced sashimi market
has not been entirely successful, and further adjustments to
methods of fishing, handling and marketing will be required
if the returns are to be maximized.

The ITQ system has encouraged participants to adjust their
operations to take advantage of high-priced markets.

The need to substantially reduce the total catch at the same
time as introducing the ITQ system compounded the problems
in introducing the system by accelerating the rapid transfer
of quota away from areas where small, canning quality fish
were taken, adding to concerns about the adverse social
consequences of the scheme. Nany small-scale fishermen
claimed that the rapid implementation of the program dis-
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criminated against them, since they did not have access to
large financial resources to purchase quota. It is noted
that many of these fishermen sold their quotas at an early
date and that since then the value of the quotas has dou-
bled. However, any controls on quota transfer might have
reduced the opportunity for fishermen to leave the industry
with a "cash settlement," and would detract from the eco-
nomic benefits of the ITO system.

The success in achieving the conservation and economic ob-
jectives can be attributed in part to the fact that the plan
was implemented quickly. It is c1ear that the longer � term
objectives of resource conservation and promotion of eco-
nomic efficiency should not be subsumed by short-terra con-
siderations for the immediate welfare of individual opera-
tors.

As in the case with other fisheries, the adoption of im-
proved fisheries management arrangements was achieved only
after representatives of the operators were fully involved
in the decision-waking forums.

The mechanism for allocating quota to participants needs to
be sufficiently flexible to take account of special circum-
stances. The formulas for this fishery were fairly narrow,
but had the major advantage of accommodating those with the
greatest financial commitment to the fishery. Any mechanism
that results in allocating quota to fishermen without a cur-
rent high level of commitment to, and dependence on, the
fishery will create equity problems.

While the ITQ system has some advantages over input con-
trols, it cannot be assumed that it can be implemented for
all or even most fisheries. The SBT fishery is one involv-
ing a single long-lived species, reliant on a small number
of markets  primarily export!. Noreover, the biological
data base is substantial.

A more conservative approach to the early stages of manage-
ment would have been aimed at reducing the adverse social
and regional consequences of implementing the final plan.
It is clear that the imposition of controls on total catches
and on fishing capacity and effort should not await clear
evidence of overexp1oitation of a fishery.

The rapid reduction in boats active in the SBT fishery has
diverted fishing effort to other fisheries, some of which
are heavily exploited. This has heightened the awareness of
the need to implement improved management programs for other
fisheries and the need to coordinate management of all Aus-
tralian fisheries.
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APFENI3IX III: THE SOUTHEASTERN TRAWL FISHERY

This fishery is currently based on multispecies demersal
fish stocks located in more temperate latitudes off south-
east Australia where population densities are highest and
where there is the greatest demand for fresh table fish.

As the fishery is located close to the original centers of
European settlement, it was exploited earlier than most
other fisheries. The first major phase of development in-
volved the use of steam-powered otter trawlers. Subse-
quently, Danish seiners exploited inshore areas and the
trawlers were fOrCed to operate in deeper waterS. The steam
trawlers ceased operations in 1961, and for a period the
fishery was dominated by Danish seiners.

In the late 1960s, interest in otter trawling was revived;
49 trawlers were Operating by 1973 and the number Of Danish
seiners had fallen to 39. With the gradual extension of
trawl grounds to deeper waters and reduced catch rates in
inshore areas, otter trawlers now comprise the majority of
the fleet. However, Danish seiners still operate in some
inshore areas, targeting on tiger flathead and whiting.

The gradual delineation of deepwater trawl grounds off the
east coast and substantial initial catches resulted in a
rapid increase in the size and number of otter trawlers.
The relatively large catches of gemfish  hake! were not
maintained; this situation led to calls for government in-
tervention to limit the build-up in fishing capacity.

The fishery expanded further south and into deeper waters.
However, available trawl ground and market opportunities for
fresh fish were limiting factors. During the late 1970s and
early 1980s, imports of frozen fish accelerated to meet the
inCreaSe in demand fOr fiSh and fiSh praduCtS. Attempte tO
establish fish processing operations based on local supplies
were not successful, and the fishery is still based on sup-
plying the major fresh fish markets. With the development
of additional deepwater trawl grounds for underutilized
species, attention is again being given to possibility of
developing fish processing operations.

There are currently about 170 trawlers and Danish seiners
operating in the fishery, landing about 17,000 tons of fish.

NAHAGEIIEET OP THE PISHERY

Until reCently the fiShery waS lightly regulated. The ini-
tial reaction to the build-up in catching capacity in the
1970s was to place a limit on the maximum size of vessels at
32 meters, with the provision that up to four larger vessels
could be licensed. To date, vessels larger than 32 meters
have not been economically viable in view of limited trawl
grounds, relatively low catch rates and limited market op-
portunities for fresh fish.
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The rapid increase in catching capacity, combined with the
fall in catches of gemfish and increased operating costs
 especially for fuel!, resulted in calls by industry for
controls on access to the fishery. Initially, discussions
centered on the introduction of controls on access to the
heavily exploited areas on the east cost. Ministers fore-
shadowed the introduction of limited entry to these areas in
a public announcement in July 1981.

During discussions between federal and state fisheries au-
thorities it became apparent that the management plan would
need to cover the full range of the fish stocks and poten-
tial fishing operations, both of which extended beyond the
east coast. In the meantime, effort in the rest of the
fishery expanded, and new vessels were built or purchased
for operations in lightly exploited areas. Negotiations
then commenced with state governments with an interest in
the so-called "development areas." These discussions re-
sulted in a draft management plan being developed for the
whole of the southeastern trawl fishery.

The draft management plan was published for industry comment
early in 1984, and an industry/government task force was es-
tablished to consult with industry. The plan divided the
fishery into two sections, a developed sector and a develop-
ing sector, with less restricted entry criteria for the de-
veloping sector. The arrangements for the developing sector
allowed for controlled additional access with emphasis on
the development of integrated fishing and processing opera-
tions and with special provisions for operations based in
the island state of Tasmania.

While there was general support for limited entry and con-
trolled development of the fishery, the interests  industry
and government! representing the heavily exploited sector
opposed segmentation of the fishery and demanded that they
should have preferred access to the development areas.

Further negotiations resulted in implementation of a manage-
ment plan for the whole fishery in mid-1985 based on a
freeze on new licensee, with the exception that with the aim
of developing integrated catching and processing operations,
consideration would be given to approval of additional li-
censes for a small number of larger vessels to be based in
Tasmania. Division of the fishery was maintained as an in-
terim measure, pending implementation of measures to address
the overcapacity problem on the east coast.

The entry Criteria Were baSed On COmmitment tO the fiShery
during the 12 to 18 month period prior to the ministerial
announcements foreshadowing impl.ementation of limited entry.
The entry criteria for the east coast were related to the
period immediately prior to July 1981, while the criteria
for the rest of the fishery were based on commitment prior
to January 1984.
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About 170 vessels have qualified for entry. Some boat own-
ers who did not qualify are still pursuing their claims, and
the process of limiting entry has not been completed.

The economic pressures on fishermen on the east coast have
been relieved to some extent by expansion into underutilixed
areas and species. Xn addition, some fishermen have com-
menced longline operations for sashimi tuna, and some are
experimenting with other fishing activities. Harket oppor-
tunities outside Australia for particular species such as
whiting are being developed as industry accepts the need to
operate in an international marketing environment. Host re-
cently, economic pressures have been eased by the reduction
in fuel prices.

Nevertheless, there is increasing acceptance that it is nec-
essary to constrain total fleet capacity, especially in view
of limited trawl grounds, uncertainty about fish stock as-
SeeamentS, and the rapid build-up in CatChing CapaCity. Ha-
jor research programs, including a compulsory logbook pro-
gram, have been established to define resource availability.

An industry/government management committee has been estab-
lished to advise governments on future management arrange-
ments. Early in 1986, the committee circulated proposals
for implementation of a boat replacement policy involving
unitixation of the fishery based on under deck volume and
engine power  with the units to remain separate!. This is
similar to the plan in operation for the northern prawn
fishery, but the proposals include a requirement for surren-
der of 20 percent of units on replacement of vessels and en-
gineers. Units of fishing capacity would be traded through-
out the fishery, irrespective of whether boats are licensed
to fish only in certain sectors of the fishery.

Xt is estimated that a 20 percent unit surrender requirement
on replacement of vessels and engines will counteract the
build-up in catching capacity by 2 to 3 percent per year.
As catching capacity could be expected to increase each year
by at least 3 percent, through improved technology and other
factors, the 20 percent forfeiture of units on replacement
of vessels and engines may only hold the line. Because many
new vessels entered the fishery immediately before limited
entry was introduced, it remains to be seen whether a 20
percent forfeiture will be effective in containing fishing
capacity and effort.

Further measures, including buy-back of licenses, may be re-
quired. This depends to an extent on the success of opera-
tors in developing new fishing grounds and fishing methods.
Governments are providing financial and technical assistance
to fishermen to help them expand the scope of their opera-
tions to include new fishing methods such as sashimi
longlining, off-bottom trawling and mid-water trawling for
underutilixed species.

The revised boat and engine replacement policy, based on
units Of capacity, will be submitted to Hinisters for con-
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sideration later in 1986. Fending iraplementation of longer-
term adjustment measures, there is a prohibition on the re-
placement of boats and engines except in special circum-
stances.

OBSERVATIONS ON DEVELOPMENT OF MANAGEMENT ARRANGEMENTS FOR
THE RXlTHEASTERH TRAWI FISHERY

The increase in catching capacity and fishing effort has
been rapid, has placed the economic viability of the fishery
at risk, and also threatens overexploitation of at least
sorae fish stocks.

As it was difficult to establish total catch quotas in view
of the multispecies nature of the fishery, and as the fish
are landed at many ports for the fresh fish market, an ITQ
system was not considered to be a necessary or feasible sys-
tem at this time.

Adoption of limited entry, with a virtual freeze on boat and
engine replacement, was considered to be the best short-terra
option, pending development of longer-term management ar-
rangements.

Nhile control on access to the fishery has been achieved,
the fact that some areas are not fully developed, along with
the existence of differing objectives among the governments
involved, has resulted in controls on the free movement of
vessels in the fishery.

The relatively early implementation of controls on catching
capacity and fishing effort in certain areas of the fishery
has been achieved at the expense of temporary division of
the fishery. However, it would have been divided in a more
permanent and restrictive manner in the absence of a manage-
ment plan covering the whole fishery.

Moreover, during the current period of iraproved profitabil-
ity  as a result of lower fuel prices and higher fish
prices!, additional boats and bigger boats would have been
introduced in the absence of limited entry and controls on
boat replacement. This suggests that even these rudimentary
measures are beneficial in constraining increases in fishing
capacity and effort. Improved profitability should be re-
tained rather than dissipated.

As is the case with other Australian fisheries, the involve-
ment of industry in the committee advising on management has
focused attention on the economic factors bearing on raanage-
ment of the fishery and has accelerated impleraentation of
the management plan. Also, it has sharpened concerns that
the management measures must be cost effective. The pending
introduction of the "user pays" principle has resulted in
industry taking a greater interest in the costs of manage-
ment in the licensing and enforcement areas as well as in
the research programs in support of management.
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Attention is focusing on developing administrative arrange-
ments to record and control trading in units of capacity and
to ensure that the system is compatible with management ar-
rangements for other Australian fisheries.

Emphasis must now be given to development of an adjustment
program which will result in controlled development of the
whole fishery, protection of the fish stocks, and a reduc-
tion in the barriers to free movement of vessels. The in-
creased stability provided by the management plan should as-
sist the operators and governments in pursuing these objec-
tives.
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APPEND!X lV: THE SOUTHERN SHARK flSHERY

Intensive fishing for shark as a target species is under-
taken off all southern states of Australia. Shark is a fa-
vored species for use in convenience food outlets, which
rely on fish with a firm texture for the "fish and chips"
trade.

While more than 10 species of shark are caught, the commer-
cial fishery in the southeastern area is based primarily on
gummy and school shark. The WA fishery relies on a wider
range of species, although gummy shark is an important com-
ponent of the catch for fishermen operating in the eastern
section of the fishery.

Most shark are landed by full-time shark fishermen. How-
ever, shark fishing is a part-time or seasonal activity for
a large number of fishermen who combine shark fishing with
fishing for lobster, scallops and scale fish. Most shark
are caught in gillnets. Longlines are also used, especially
where nets are not suitable.

The total reported catch is about 3,440 tons valued at $10
to $12 million per annum, but it is estimated that actual
landings have exceeded reported catches by up to 20 percent
due to black market sales resulting partly from the prohibi-
tion on landing large sharks with high mercury counts.

MAHAGEMEWT OF THE FISHERY

Until recently controls on fishing activities have been lim-
ited to minimum mesh size � in.! and minimum length of
shark in the southeastern area.

Fishing effort initially concentrated on school shark, but
vhen size limits were implemented in the early 1970s  due to
the concerns about high mercury content in large shark!
fishermen targeted on the smaller gummy shark. There has
been a gradual reduction in mesh sizes as the average size
of shark taken has fallen.

The diversion of fishing effort to gummy shark relieved the
pressure on the school shark stocks, but by the late 1970s
there were renewed calls for controls on fishing effort as
additional vessels  particularly full-time shark boats! en-
tered the fishery and as catch rates and size of fish taken
continued to fall. Also, there was concern that as access
to other fisheries was limited, the shark fishery would be-
come a "sink fishery."

Research was initially undertaken on school shark, but with
the shift to gummy shark the research effort was redirected
to that species. Initial assessments indicated that mesh
selectivity was providing some protection for the large fe-
male gummy sharks, and thus it was concluded that there was
no need for immediate introduction of further constraints on
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effort. Imports of shark at low prices in the early 1980s,
combined with improved profitability in other fisheries
 particularly scallops!, also restrained increases in fish-
ing effort on shark.

However, some scientists continued to express concern be-
cause of the vulnerability of shark populations to heavy
fishing pressure. Slow growth and low rates of reproduction
suggest a cautious approach to management. Fishermen ob-
serving the closure of other fisheries added their voices to
demands for the introduction of controls on entry and fish-
ing effort.

In October 1984, a scientific workshop was held, and it con-
cluded that effort on gummy shark should be constrained.
Falling catches and catch rates together with an imbalance
in the sex ratio  numbers of males had fallen to a low
level! were observed. Research on both gummy and school
shark was stepped up.

Following the scientific advice, the Sinister for Primary
Industry issued a warning against increased investment and
established an industry/government task force to advise on
long-tern management measures. The task force prepared a
paper setting out the management issues and held public
meetinge in the majOr pOrte. While there wae general sup-
port for limited entry, it was recognized that additional
measures were required to constrain and reduce fishing ef-
fort.

The option of ITQs was attractive as a measure which would
effectively constrain effort and catches while allowing
fishermen to maximize efficiencies of operations. However,
as the fish are marketed as a fresh product and landed at
many ports, it was concluded that ITQs were not feasible, as
they would only encourage the already large black market.

The task force is now considering the option of limited en-
try combined with gear quotas and an increase in the minimum
mesh size. While a small increase in the minimum mesh size
alone would accommodate a slightly higher rate of fishing
effort, such action would discriminate against one sector of
the fishery and would not provide a long-term solution to
the problem of a continuing increase in fishing effort.

The tack farCe iS ncw canCentrating itS effcrte On develOp-
ing criteria for entry to the fishery, allocation of gear
quotas, and controls on the transfer of gear quotas. Entry
criteria based on fishing activities prior to the ministe-
rial announcement is favored by most participants, but in
view of the large part-time multipurpose component of the
fishery, a long  three-year! qualifying period is required.

Development of equitable criteria for the allocation of gear
quotas also poses a considerable problem. Catch records are
not reliable, and allocations based on catch would discrimi-
nate against multipurpose fishermen. It appears that allo-
cations based on the quantity of gear used is the only equi-
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table method. However, this requires verification of gear
usage.

The problem of surveillance and enforcement of gear quotas
has been the subject of extensive discussions with fisher-
men. The current proposal is for net quotas to be related
to the volume of net on the net drum. This would minimize
difficult and costly at-sea enforcement. The longline seg-
ment of the fishery is relatively small and has not con-
tributed to increasing effort. However, attention is being
given to establishing gear quotas for this segment, based on
the length of longline in use.

The introduction of gear quotas wou1d allow for the estab-
lishment of an adjustment program designed to constrain and
reduce the total amount of gear used, and thus fishing ef-
fort. Proposals under consideration involve initial alloca-
tion of gear quotas at about two-thirds the level of current
gear usage. It is accepted that the fishermen would use the
reduced allocation more intensively in order to maintain in-
comes. The objective would be to facilitate the purchase of
gear quotas by the most efficient operators, but a large re-
duction in the total of the gear units would be required to
achieve a reduction in effective fishing effort. Periodic
forfeiture of gear units at, say, two-year intervals would
be required until effort was reduced to a level that scien-
tists assessed as sustainable. Consideration would be given
to introducing a license buy-back scheme to be funded by
participants.

Transfer of gear quotas, while desirable from the viewpoint
of economic efficiency, raises the prospect of conversion of
part.-time units into full-time fishing units. Thus, con-
trols on transfer of gear units must be implemented. This
will require segregation of vessels between those landing
large catches, and part-time or multipurpose vessels landing
small shark catches. Assessment are being done to determine
the appropriate cut-off point between the two categories of
vessels. Additional controls on the sale of gear units for
vessels with small historic catches are under consideration.

The fact that fishing pressure is not evenly distributed
throughout the fishery is causing tensions between govern-
ments and industry groups. Accordingly, some concessions to
fishermen operating at the limits of the fishery may be re-
quired if segmentation of the fishery is to be avoided. An
increase in the minimum mesh size over time may provide a
key to addressing this problem.

Some fishermen have ignored the warnings against increased
investment in the fishery, and as a result the minister
closed the gillnet fishery to new entrants on yebruary 28,
1986. It was considered that the risks associated with un-
controlled entry of new vessels warranted introduction of
limited entry in advance of the full management package.
Recent entrants will not be allocated license endorsements
if they wish to continue to operate in the fishery. Thus,
the process of assessing applicants for entry to the gill-
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net fishery is now being undertaken in conjunction with de-
velopment of the full management program.

A draft management plan will be distributed to fishermen for
comment prior to submission of recommendations to Ninisters
later in 1986.

OBSERVATIONS OP DEVELOPMENT ON THE NANAGENENT PLY POR THE
SOPPHERE SHARK PISHERY

The large part-time/multipurpose component of this fishery
has posed considerable conceptual problems for fisheries
managers.

The problems have been compounded because of the need to
constrain and reduce fishing effort in the light of evident
stock conservation problems.

The most effective means of addressing the stock conserva-
tion problems, while avoiding interference with efficient
operations, would be introduction of ITQs, but this is not
considered feasible.

Attention has focused on the introduction of gear quotas
 input quotas!, but the fact that about three-fourths of the
operators land only small quantities of shark poses consid-
erable problems in devising effective methods of limiting
and reducing fishing effort. Introduction of an adjustment
mechanism is considered an essential component of this man-
agement program.

Relatively unique  for Australia! enforcement and surveil-
lance problems must be overcome if net and longline quotas
are to be effective. This will require close cooperation
between industry and fisheries authorities.

Controls on trading in gear quotas by operators landing
small quantities of shark will be required if the long-term
conservation and economic objectives are to be addressed.

Developments in this fishery again highlight the desirabil-
ity of introducing controls on fishing effort and catching
capacity at an early stage in development of fisheries.

Industry involvement in decision-making, and sharing the
costs of management between government and operators, are
seen as essential to the implementation of timely and cost-
efficient management measures.
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APPENDIX V; THE SPENCER GULF PRAWN FISHERY

This fishery is managed by the South Australian Government.
The South Australian Department of Fisheries published a pa-
per on management of the fishery in the June/July 1985 is-
sues of SAFIC  Vol. 9 Ro. 3!. SAFIC is a joint publication
by the South Australian Department of Fisheries and the
South Australian Fishing Industry Council. A copy of this
paper follows.
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Management of the Spencer Gulf
Prawn Fishery

Introdncllon

AS the fishery is a common propCrty
resource, there is an iriccntive io
coniinuc lo pul enbn mio the fishery
until the cost of conunumg fishmg
exceeds the value of lhc additional fish
caught. There is rcafly no personal
incenuve for one lisherman to take
account of the conservation aspects nf

et n king prawn Pend dsrs iz tiyrsltatzss

ship building bounty on the basis of
gross conslruction tonnage  ! 150 gross
construcoon 92ennea!. The problem of
increasing flecl capsnty, and hence
efleclivc flshing eflbn, despne
dcsignaied vessel hmnauons is shown
ihrough exammanon of changes m fleet
structure  Table I !.

Managemem measures also aim  o
pro ecl spawning. aggregations at certain
 ones of the year to funher optimise
recnutment potential. The success of
this kind of management has been well
demonsirated in the Spencer Gulf
Frawa Fishery.
Authonnes to lish for prawns were
mtroduced mto the Spencer Gulf Prawn
Fishery within two months of the First
commercial catches being taken in
1966
The number of su horised vesse!s
opera ing in the fishery has remained a 
39 SinCe. HOW~Ver tOial erTeClivC
fishing effon hss increased siguftcantl!
due to changes in vessel length, engine
capanly, net design, operator
knowledge and skill and a signtfismmly
greater knowledge oF thc resaurce as a
resul92 of ongoing research. In more
recem years, the value of Ihe catch  a 
the point of landmg! has bccn mme

Vessel Size
The size and class of vessels presently
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The annual value of a prawn catch n a
produc  of  he number of prawns
caught, their size distribution and the
anil prices oF various size ca canoes
 Fig I.l. Biological managerncni
measures aini in  lie titsl rot ance lo
establish mawmnm and stable
rccruiimcnt. The incream in value of a
years ass of prawns as they grow m
mdividual weight and value is
toumered by natural mortahly Ai
some poin  in each prawn's hfe
expectancy, it wifl reach s maximum
Inovalue  Fig 2.!. The regime developed
in Spcnoir Gu Fol'sampling and stock
harvesting at key areas and nmes of the
year has aimed at achievmg as close lo
this maximum as possible The
mansgemenl of'a lish resource becomes
in this sense closer to crop or foicvt
husbandry, whereby the producer waits
Iur lhe bcsl biological and economic
condiuons to reap the benefits.

5 million before value is added by
prow:ssing and subsequent markeling
 Fig 3.!. Inuisfly eniry wss by s permii
system under Ihe Fis'hence Act. 1971.
afier approprialr. arncndrnenis to the
Acl werc rntroducvsd Operaiors m the
flshery werc then required to hold
South Australian lishmg been«es
endorsed wnh an authority io lake
prawns m ihe Spencer Gulf Prawn
Fiahery harly in the development of
the fishery, prawn fishing authoritics
could b«held hr corporate badies and
were iransferab!e

Ihe resource, unless perhaps in the
extreme circumstance whece there is the
prospect of serious recrunmem failure
and stock ca!lapse. Resincuons on
mdividual flshing elTan have had lo be
apphod by means of restnctions plaaxl
on the opera tons ol' afl licence holders.
Tlus has resulted m the development of
the existing limited entry management
arrangemenls which specify Ihc number
of vessels which may be used m the
lishery, ihe vessel configurauons, ihe
fishery equipment which may bc used
and the number of days during which
fishinf, may take place. Wi h thc
imroduction of the Fisheries Act, 1982,
the Fwhery is managed under
rcgulauons cited as the 'Spencer Gull'
Prawn Fishery Scheme of
Managememh

used in the fishery is a result af
managem«nt measures to limit the
overall e Tecuvc fishing c lorl Ihrough
maximum length and enpne
horsepower controls and the incenuve
to acquire larger vessels to qualify for
the Commonwealth ship building
bounty.
The preseni designated vessel
specifications applying to vesse!
replaccmcnt in. the lishery are

Maximum ne  headline length, 29.26
metros �6 fathoms!;

Maximum overall vessel length, 19 6
metres �5 fear!,

Maximum engine horsepower,
272 29 kw �65 brake horsepower!.
Vessels m ihe flshery must comply wiih
Ihete resinctions The result is thar
many vessels presently in ihe fleei have
been designed to comply with the
length rcstnction but quahl'y for the

Vessels capacity hss tended io move
towards the maximum permiited bl
rahu!anon. This  ab!e docs nol reflect a
substantial increase  hruugh msximising
gruaa COnalriietion tonnage and Ihe uac
of ever more mphisticated technology
in all aspects of the fishing operauon.
However the maximisanon af fishing
capacny is connnually being sough  by
Indusuy. The first mtroduclion of
improved Iechnology elc usually
provides a fishing advantage. Io thai
opemtor However ance ihe innovanon
has been introduced throughoui the



Table I
Average vessel length and main ennne

kw
Year Average AveragC kw

Length  m!

fleet, this advamage disappears. tn fully
exploited Iisherics. such as the Spencer
 iulf prawn fishery. such miroducuom
do not significantl! mcrcasc the lotal
catch but do place a cost impost on the
Industry T'hc mosi recent development
has been the inlroducuon of blast
 rearing capaaty to provide for bauer
qualin produci and subsequently
auracl a Iiighcr return.

Fishing Effort
Star dard mdicators of' Oshinf, ctTorl
such as hours trawled or dave fished
have been compiled An mdicator
rcflcc ing the real etTective eifort is
diliicvlt, il' nul impossible. io devise.
The collection ol'da a required n a
compromise beiwecn thc minimum to
provide an adequate and useful
esumate, ihc need to ensure ihat ihc
quanuiy of data sought does not deter
industry from providing i92, and the
ability tu store and handle boih histonc
and present data. In order to compare
historic elfort changes all indicators
need to be snndardised
A simple iguslrauon of the mcrease in
elTective eiToh is thc in92roduaion of
multiple ng nets. In 1970, only 39th of
vessels werc fitted with douhle rig. 0!
19114, ag vessels were litted with dovblc
rig In the absence of any management
option  o remove vessels from the
fishery to compemate for this mcrease
m effective effort, the opuon ol'
reslncting the mfh s available has been
used. Currently lishing rnghis are
resthaed to apprmimately 125 per
annum.

Limited Entry Fishery
Management
Linder the Fisherics Act, 1982 the
Scheme of Management For rhe Spencer
Gulf Prawn Fishery limits lhc number
of ltcences to a maximum of 39 These
limnces are transferable with the

The Cost Side
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1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
19SI
1982
1983
1984

18.2
18.1
I 8.1
181
17.5
17.3
I 7.3
174
17.3
16.9
17.0
17.0
17.2
174
180

154
157
175
183
188
191
192
200
208
2t7
219
220
223
223
245

approval ol' the Director of Fisheaes,
subjea lo ceham conditions.

 i! The transferor's  eaters! hcence
has not been suspended

 n! The lmnsferor is not indebted to
the Depahment for any
oursrandmg fees, payments or
mstalments

 m! The transleror has submmed ag
catch and effoh returns up to the
dale of ihe transfer

 iv! The transferor has no proceedmgs
pcndmg or hkel! to be
commenced relaung to an oaence
under thc Fishches Act. 1982

 v! The transferee  buver!  in the cave

The Economics of the
Fishery

The Revenue Side
Faied with a relanvely stable annual
catch of some 2 000 tonnes, each oF the
39 hcence holders has two main means
ot mcreastng revenue from his Fishing
operauons. Them are by taking full
advantage of vessel and gear
conFigurations permmed by the Scheme
of'Management to increase individual

~ essel pcrfurmance and by tmprovmg
the price recaved For thr caich. The
latter is achieved by targeting, on larger
prawns sires  rlosmg areas of' smag
prawns to fishing! and m qualny
improvements devised  rom gradmg.
handlmg and blast freezing.
Total Industr! rcvcnvr is similarly
mcreased if' average puces can bc
improved However, mdiwdual
increases in lishing power, and fishing
e foh. will onl! increase Industry
harvest. as one lishermari's gain is
achieved at the expense of another
Fisherman's loss. Stabihty of caichcs m
rvtim yearS SuggeSi that ihere h liulC
opportumty Ivr such gairu tn the
fisher!

alsii bcncfils the processing/markeung
sectors m the in crnational context.
improved quality strengthens Ihe
markel powuon of South Auslralian
PraWn eXPOhera, either m terms of the
pnce paid by oiecseas buyeh, or in
maintaining demand m ihe f'ace of
increasal competition from other
~ ources  pahicularly aqoacuhure
product!.

As discussed earher, Ihere u a strong
incentive fnr opcrttlors to maxtmtse



�! Growth rate;

individual fishing capacity withm the
consiramis of esisnng regulalions.
With hmiied emry arrangements. there
is ro market mcenttve for ihe overall
fishmg capacity of the fleet to tind a
level which will provide For the mon
cA!cient Acct conliguration lo take the
available caich Personal coal.
effectivenem does not mean that a Aeet
of 39 vessels operating with esisiing
permiued gear and present closure
sirategies is ihe lowest cost means of
harvesung 2 044 ionnes a year m
Spencer Ciulf In Spencer Gu!F removal
of some boats would rcsul  m no
rcdmuon of caiches bu  would decrease
the total fleet casts
The difference between the tom!
revenue to ihe mdustry and the cost of
harvesnng the resource is called the
economic rent. Thc rcponed prices ai
which licence transFers take place reflect
ihe value o ' the Fishery as an
mvesimeni. The pnce paid for a licence
also provides an mdication of thc
economic rcm, although the capitahsed
value of thu econonuc rent would have
been largely reahsed on iniual sale of a
hcencc, with subsequent sales providkng
for 'normal' returns plus an elemeni for
business specs!ation
Net revenue cauld be improved by
fumre changes m fisheries man~mern.
such as through a reduction m the
capacity of the eristing Ashing Aeet.
Indusiry and the Depanmen92 are
presently pursuing means ol'reducing
lishing cosa

Research in the Fishery
Thc Depanmem of Fishenes' research
program into the Spencer Gulf' Prawn

Fishery has two main ob!tee!tres:
  I ! To dctermme the populatiun

dynamics parameters  growth
monalny, reproductive potential
and movement! and basic biolugy
of' the wesiern kmg prawn For ir put
into a pruduction model lnr this
fishery,

�! To determine thc distribution of
prawns prior io the opemng oF each
harvesung period  Gclober.
Dcccmbct and h arch-yune!, and to
develop a harveumg strategy which
will opumue the return from ihc
Ashery whilst ensuring, protection of
breeding and Iuvenile stocks.

An esteniion of ihc rcscarch has
mcluded a siudy of post larval and
!uvenile prawns and emironmemal
condi tons oF nursery areas in Spencer
Gulf
These programs enmil invesugaiions ol'
ihe following.
 Il aecmttment pauerns and uze of

adult spawning. stock:
�1 Spaual distribution, size

compouuon and movemem
pauerns,

 9! Total modality and esumates of
fishmg intent!ty:

�! Fishing patterns and effects of
cliriures  ef, the iacrease in bio-
ta!us due to growth!.

�! Behaviour of' prawns  the effects oF
environmental hctom of
catchability, etc!.

Spemfic to ihe !uvenile program are
mvesugauons of:
III Recruitment pauerns to nursery

areas,
�! The grovrth rate ol'!uvenile pravrm

m nurserys;
�! The immigration pauerns from

nurserys and ihe mlaiionship to
adolescent rocruitmcnt panama tu
the tishery.

The research program is camed out
using boih commercial vessels an
charter and dedimted research vessels.
Advice to the Depanment and
Ciovernmem on management strategies
for ibis Fishery is obtained through ihe
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Spencer Gulf snd West Coast Prawn
Management Liaison Committee Thm
Cornmiuee comprises rcpnmnlauvez CF
the fishing sector, ihe processing sector
and the Research Branch of the
Depsnmem of Fishenes under ihe
dtrecuon of an Industry Chairman.
Indus ry representatives of this
Commit ee have been given the
authority lo make recommendaiions on
beha F of Indusiry. Through  his
Committee, the Research Branch
presenm the research program requiring
commercial vessels for the forthcoming
� months. On reaching agreement, the
Dcpartmerit then cage mmpetitivc
tenders tbr the required number ol'
vessels on ca«h survey. Vessel numbers
required generally range from four io
six, for up to six nigh s at rea lniliagy.
each vessel wss accompanied by a
Inember of the Research Branch of the
Depanmem. However, some skippers
and vessel crews have now become
proficient m carrymg out the duties and
can cany out their semor of the
program unzupeivised. A considerauon
when selecting tenders is to select one
or morc incxpericnced vessels on each
occasion to enable Iraining ol' their
crews, so thai a larger pool of
COrnpetent "rcseaICh" Crewz iS available
from which to pick.

Dunng mch survey, each vessel is
allo a cd prc-dclcmtbtcd 1 swl Iko k
each travrl location being «arned out m
duplice c The resullmg dam are
processed by the Research Ibanch.
Within two days a summary listing thc
m ch, ca ch re es, size distribution eic
for each trawl shot Iup lo 96 tmw 
show! are distributed to all 39 licence
ho!dms. Detailed analyses and results
arc presented to the Management
isa son Comm  lac, generally lust pnor
tn the opening of each harves ing
perizxl or during the monthly moon
closares  usually � to 13 nights over
rhe full moon period!.
In addiiton to ihese dam, commercial
vessels mmin samples on a weekly basis
for market messunng. These mmples,
co tee cd &om dmtgnated irawl stadons
are measured by connect s afi al a Port
ixncoln Processing mmpany. This
provides rctmrch staif mth a continual
indicanon of the tim of prawns being
captured throughout the fishing area.
This in  urn afiovo ihe identificaiion ot'
mapw movcmcniz of sduk prawns,  he
recruitment of juvcnilc prawns into
areas and the eflect of closares. The
dengnaiion of vessels to  ofiect these
wimp ca It through s roam  tys ctn

dctermincd by the Management kin son
Commntec This sampling system has
on a number of occasions Imut ed in
the very quick Hosure of arms, in order
to protect ihe juvenile stock, when
unexpemcd recruitmem has taken place.
When mpid cknurcs are required,
Indomry is inFormcd by teks of the
change' through a privarety run radio
base at Wallzfoo Ivhtch scrviccz
SpenCer Gulf. In rmurn fOr  hit SCrviCC
the pravm Industry and thc Dcpartmcnt
of Fisheries con Abate Iowards thc
operatmg cm s of this base.
As prawn movement and recrunment
can occur over a very short period of
time and any ckwurcs must have
Iqpslanve backing rather than be on s
volunmry basis, the Depaomm  hsz

developed a system of promulgaung
closure notices with very short Bad
times. To give CFFCCI IO thta eye em, dte
Minister of Fisheries has delcgatcd his
power to make notices proclaiming
closures io the Diremor of Fisheries.
The system involves tbc rcsmmh slalf
infcnming the otyicer of the Department
responsible for lcgtdadve changes, who
then prepares a no me for ngnature by
the Director and subsequent gazmud.
As any change iz not effechve until the
no icc has bcca gazette k arrangements
have been made with Ihc Government
Prinwr to pubhsh a special
supplemcnmry Gaterre oa ihe day of
submiswon. Dnder ibis sys cm closure
changes have been gazened wiih lead
times as low as four houea
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The cost of char cong commercial
vessels  up lo 53 000 per night per
vessel! is otTsei by the mle of catch
taken dunng the samplmg pened which
is relmned by the Depanment m ns
Rrsrzrch and Dcvclopmem Fund Thc
aim is for this station ol' thc research
progmm to break even; thi ~ hai been
achieved since the incepuon of'ihe
program in 1980/81.
Additional research data is denved
f'rom a commernal log book. Data are
provided to the Dcparimcnt bv ag
commercial lishcrmen on a trawl shor
basis. Specific int'ormauon collened
mnudes date, ume oF irawl shou
durauon of trawl sho  ca ch in
ktiograms ol' western kmg prawn,
location by grid reference of trawl shot
and any other relevant observations  ea
relating lo bottom coriditiori, other
spence, waier temperature and wmiher,
eic!. These dam are handlnl m the
Department oF Fishenes catch and
effon system.
Imponam mtormauon on ihe siocks of
wcstcm king prawns in Spcncrr Gull'
comm from tagging studies which
provide dais on growth, mortality and
movemeni. Ia adduion io tagpng
nudies cerned out by research
personnel, a number of crews on
commercial vessels have been
spectlicaoy tramed m ih« field aspects
of mark.recapture mark
For the juvenile iavestigauons, a 27 f't
research vessel ngged for double ng
beam irawhng is used Io samPlc ihe
inshore nursery areas dunng dark and
Itght phases of each moon pened
Dais assembled of rclcvance to ihe
Fishny mcludev
II! Catch and elfort and size

composition dain ol the commernal
catch:

�! Factory size gradings;
�! laformation relatmg to recruitment

patierns over the nonhern renons
of Spencer Gulf  Port Lowly
Middlebank! and the southern
rag i o rI.

�! Information relating to the
disinbuiion oF pmwns and iheir
sire composiuon obtained from
surveys of boih closed and open
regions and ihe elfen of closures or
mcreasmg of the bio-salas as welt
zs lacili a ink rccruitmcnt and
protccuon oF !uvcmlc prawnu

�! Data relating io gmwih raie of
western king prawns fiom taggtng
and cohen analysn;

�! General movemenr pauerns of
wcstcrn king prawns in Spencer
Gulf which assist ia the direcung of
fishing e Ton at. di Terent umes of
the year.

The present program is ez cnsi ve and
comprehensive m that ii addrcsscs ao
stages of a hl'e cycle on western king
prawns m Spencer Gulf, a0 the known
spatial dntribution ol' wee em king
prawns m Spencer Gulf and the eAect
oi' intensive fishing pressure on western
Mng prawn stocks by ihe commercial
fteel Such an czlcnsive program can
only be carried out with substannal
assistance oF the prawn indzstry itself.
Only through ihe effons o ' the Spencer
Gul and West Coast Prawn

Fishcrmcns' Managemem Liaison
F'ommntee, the un iong assistance of a
number of prawn lishermcn znd
skippers and the industry couplizl wiih
energetic and enthusiastic research work
by Departmental oA cere hns Ihe
success of ihe program to dale been
achieve 

SurvciAance of the fishery ir
undenaken from Pon Lmcoln �
oAicem!. Mmlaton � ooicers!, Pon
Pine � o Ticers!, with suppon from
Adclaide I cad OAice
In 1982/83, in consulmuon with the
Wee em Waters Pniwn Boat Ownen
Associanon, the fooowmg strategies
were de~ised to assist survedlaneu
 i! A system for the reponing ol'

oAences
 n! A number of boat owners offered

their services in providing
accommodation for Fisheries
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Officers on their vessels, thus
provxling a patrol medium whilx 
lishing.

 ni! The Assoctahon purchased a
number of buoys to mark closure
lines. These were placed at
strategic points along thc Hnsure
lines, thus I'acihtating navigaiion
for ihe fleet and protectmg ihe
known Juvemle areas

In 1982/83, ihe Depanmeni of
Pisherics also purchased mure suuable
vescds for palm  work in ihc fishery
along wuh other fishcrim. Ari 8.2 metre
Shark Cat was placed at Port Lincoln.
Al hough this vessel had limitations
under ccrlain weather condi iona, it
prov dial a much needed extension to
surface surveigsnix. Seven meire Shark
F'sts werc also smtioncd ai Minlaton
and Port Proc. These, too, are limited
in their operauon, bui are able to
provide surveillance wnhm the
pcrmancn  closure areas and. al rimes.
 he penmetcrs oi' the shoncr term area
closures
Adclaide Headrtuai cts also prowde
hack-uP 92o the couiilry i anon , ni Iwo
main areas:
li! Helicopter surveillance
 ni Mobile land radar and

coma i nicotian
The co-operation beiween ihe prawn
tishermcn and the Depar ment of
Pishenes has proven most important in
mvesiigaling offences A number of'
success 'ul prosecuuons were obtained,
which resulted in fines, and iri mme
cases, in suspension by the Mmister of
I-ishcrics uf Ihe aulhonty to tish for
prawna
For olfi:ncm against  he present
Fisheries Act snd Regula tons, lines of
$2 000 ro $5 000 may be imposed, plus
an addinonal penalty, on convimion. ol'
5 times the wholesale value of ihe fish
taken, or $10000. whichever is the
lesser amount Suspensions and
canccgauons of lishcry iicences are now
provided For by ihe courts, rather than
thc Minisier oF Fisheries.
Jn recem years, fishermen have
conducted their own survedlance and,
m the mos  pan. have been successful.
That has not reheved the Depar mern
oF Puheries of im eesponsibihues for
survcigance withm the Iishery
Surveigance is conducted on sn ad hoc
basis, unlizmg vessels and the land-
based radar systems. However, the
nxluction in lhc nccd for Deparlmenml
surveillance has enabled manpower to
be ulilixed in other fisheries.
In June and July, 1984, Ftshenes
Officers underwem a specudised
lraining program in luavigatton and
Radar Radar systems, including
apparent motion, were studied m the

~ mndard of Master IIV! Navigation
and navigation aids were also studied
as well as their application as evidence.
All Fishenes Officers successFully
compleied this course, and am
recoyused as expert wnnestes m these
fields.

Prawn fishermen convicted by a Court
of otfences against 92he Fisheries Aci,
1982, have the conviction recorded on
iheir licence. This may have an effect
on Ihc vaiue oF the hcence to those
persons intending m sell their opcmtion
because the conviciion for a prescnbcd
ogcnce shag be attributed to the holder
of the licence whether the offence was
comm  md by the current holder oF ihe
hcence or a previous holder of the
licencc.

The Spencer Gulf prawn fishery is a
valuable fishery wi h high
mvesimenl costs and relume to
individual licence holders

2. The tlshery is confined to a discreet
area

3. Thc Fishery is closely momtored and
managed with fishing eBon targemd
by linely iuned correcuons vm
numerous seasonal and area
closures

4. Management i ~ characterised by a
very rime working liaison beiween
Depanment snd industry.

5. With stock management under  rght
supervision and control, there is now
a need io address the matiet of
reducmg tleet fishing costs and
in rodumng overall eflimency.





Individual Transferable Quotas in the
Australian Southern Bluefin Tuna

Fishery

William L. Robinson

National Marine Fisheries Service
Juneau, Alaska, USA

INTRODUCTION

The author worked in Australia for one year beginning in
April, 1985 as a participant in an exchange of fisheries
personnel between the United States National marine Fish-
eries Service and the Australian Fisheries ServiCe, a divi-
sion of the Commonwealth Department of Primary Industry.
The author participated in the design, implementation and
administration of a unique management regime for the Aus-
tralian southern bluefin tuna fishery. The management
regime removed the fishery from the traditional realm of
common property resource management and introduced private
property rights in the form of individual transferable quo-
tas  ITQs! as the basis for management. ITQs are the allo-
cati.on in perpetuity of a specific amount or proportion of
the total annual quota for a species to individual fisher-
men. IT{}s are transferable. Any individual may buy, sell,
rent, lease or trade ITQs.

In this paper, the author describes the development, imple-
mentation, and administration of an ITQ management regime
for the Australian southern bluefin tuna fishery, with some
observations about the effects of ITQ management after one
fishing season.

HISTORY OP THE PISHERY

so there gluey' yuu  ssy!, yh us ~~sou , 's a highly
g tory 'speotes e*prott a ~xy oy oapa a a a t

Japan's longline fishery operates in international waters
outside the Australian 200 mile zone on deep swimming adult
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fish greater than eight years old, and supplies the sashimi
market  Figure 1!. The Japanese catch peaked in 1968 at
about 60,000 mt and has declined steadily to a level of only
17.000 mt in 1984.

Figure 1. SBT spawning area, migration pattern off Aus-
tralia, and location of the Japanese longline
fishery.

The Australian fishery, which is based on surface swimming
juvenile fish  under eight years of age! extends across the
southern and southeastern coastline of Australia. Fishing
fleets are based principally in three ports � Albany in West-
ern Australia, Port Lincoln in South Australia, and Eden in
New South Wales.

About 600 people were employed in the harvesting sector and
a further 450 in the processing sector as of 1981-82. Tuna
processing includes canning, freezing of whole fish and, on
a smaller but increasing scale, preparation for the high-
priced sashimi  raw fish! market in Japan.

The Australian fishery has grown from a national catch aver-
aging less than 10,000 mt over the 20 year period 1960-1980,
to 21,000 mt in 1982-83. The Australian catch was larger
than the Japanese catch for the first time in 1982-83
 Figure 2!.

Although occasional catches of SBT were recorded off New
South Wales  NSW! prior to World War II, the fishery did not
develop commercially until the late 1950s, when pole and
bait methods were introduced from Worth America.
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The NSW tuna fleet is based on harvesting five- to seven-
year-old fish during a short SBT season. NSW tuna vessels
tend to be multipurpose vessels used for trawling in the SBT
off-season. The NSW catch varied from 3,000 to 6,000 mt for
many years but fell to 1,700 mt in 1982-83, partly because
of increased effort in Western Australia and South Australia
and partly because of stock decline and unfavorable oceano-
graphic conditions.

The South Australia tuna fleet concentrates on three- to
five-year-old fish in more of a year-round fishery, pursued
by more specialized tuna vessels than in New South Wales.
The South Australia catch averaged about 5,000 mt during
1963-1979, but grew to 14,000 mt in 1982-83.

SBT fishing was mainly by pole and bait vessels until 1974,
when purse seiners entered the fleet in NSW and South Aus-
tralia. Purse seiners now work in conjunction with pole and
bait boats, which are given a share of the catch for their
part in the operation. The pole and bait boats help find
patches of SBT and then keep the patch at the surface using
live bait, while the purse seiner "shoots" the patch. Since
1980, purse seiners have accounted for between 21 percent
and 25 percent of the total Australian catch, despite the
fact that they were banned from Western Australia waters for
fear of their potential to increase the catch of juvenile
SBT, and were limited to five vessels in the remaining area.

Of particular concern was the growth of the fishery in West-
ern Australia. Prior to 1978, the Western Australia harvest
ranged between 300-700 mt per year. It began to grow in
1978, and by 1983 was 6,000 mt, a tenfold increase. Because
this fishery was based upon two- and three-year-old juvenile
fish, the biological impacts on an already fully-exploited
stock were significant. The Australian scientific community
now believes that the large number of small fish caught off
Western Australia was a major factor in the decline in the
SBT parental biomass.

As a consequence of the decline in the Japanese catch of
larger, mature fish, and the growth of the Australian catch
of smaller, young fish, the world catch has fallen in weight
even though the numbers of fish caught have been increasing
 Figures 2 and 3!.

In 1975, further entry of purse seiners into the SBT fishery
was frozen at five. In 1976, further entry of new pole and
bait vessels was banned. In spite of this restriction. the
catch continued to increase, as fishermen adopted new tech-
nology and modified vessels to increase their efficiency and
capacity. By 1981, the Australian SBT catch had doubled and
the government lifted the freeze on entry, having judged it
as ineffective. The freeze on entry into the tuna fishery
is now acknowledged to have stimulated a rush of investment,
which resulted in a large increase in real fishing effort.
Encouraged by a buoyant economic climate associated with
rising prices and catches, many fishermen took advantage of
the security offered by a limited entry fishery and upgraded
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or replaced vessels with larger, more sophisticated single-
purpose tuna vessels.
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Figure 2. World colomercial catch of SBT by weightl 1963-64
to 1982-83.
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Figure 3. World commercial catch of SBT by numbers: 1952
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The average purchase price of pole and bait boats in South
Australia/MSW was $675,000 in 1978-79, compared to $137,000
in 1974-75. This increased investraent stimulated effort,
particularly in South Australia, and contributed to the
catch rising from 10,000 to 21,000 mt a year from the start
of the freeze in 1976 to 1981-82.

As SBT catches increased between 1980 and 1983, the ex-ves-
sel price paid to fishermen fell by about 30 percent, due to
increasing inventories and large supplies on the world raar-
ket. Thus, gross income declined significantly, costs �0
percent of which were fuel related! rose, and net earnings,
or profitability, fell sharply across the whole fleet Figure 4!. income

ting Surplus ~... H - ~

1991 1982 1982

Figure 4. Costs and earnings of Australian purse seine tuna
fleet  average $ boat!.

SBT STOCK STATUS

The SBT parental spawning biomass dropped frora a virgin
biomass of an estimated 650,000 rat in the mid-1950s to about
160,000 mt in 1980  Figure 5!. Scientists concluded that
any further decline could result in a substantial risk of
recruitment failure. They also concluded that to maintain
the 1980 level of parental bioraass, the world catch of SBT
needed to be stabilized at about 30,000-32,000 mt. Since
1980, however, the yearly global catch had exceeded 40,000
mt. Thus the global catch that would result in stabiliza-
tion of the parental bioraass was reduced to about 25,000 mt.
Given an expected Japanese catch of 15,000+ tons on the high
seas, the Australian catch, it was argued, should be reduced
from 21,000 rat to less than 10,000 mt.
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Figure 5. Decline in southern bluefin tuna parental biomass,
1960-1980.

NANAGENENT OBJECTIVES

The management problem was twofold. First, the SBT stock
was at risk of possible recruitment overfishing, the preven-
tion of which required a reduction in the global catch. Be-
cause much of the decline could be traced to an expanding
Australian juvenile SBT fishery, it was clear that the Aus-
tralian catch would have to be drastically reduced. Sec-
ondly, overcapacity, overcapitalization, low world prices,
and increasing costs had made the Australian SBT fishing
fleet unprofitable even while taking record catches. With-
out major structural changes to the fleet, the impending 30
percent to 50 percent reduction in the total allowable catch
 TAC! was expected to bring financial disaster to the tuna
industry.

With this background, it isn't difficult to deduce at least
some of the specific management objectives for the SBT fish-
ery within the overall Australian government objectives of
resource conservation and economic efficiency.

Those speCific objectives were:

1. to reduce the overall catch

2. to increase the average size of the catch  scientific
evidence pointed to the conclusion that increased
global yields, or, conversely, smaller requi~ed reduc-
tions in catch, would result from reducing the ex-
ploitation of small, two- to three-year-old fish!
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3. to reduce the costs of harvests and improve net returns
both to individuals and to the fleet in total--in other
words, improve individual profitability and fleet effi-
ciency

4. to remove capacity  i.e. vessels! from the fishery

5. tO allow individual fishermen the freedom to make deci-
sions concerning the size, age, and configuration of
their fishing vessels, and to freely adapt to new tech-
nology and fishing methods

6. to reduce the role of government in making major deci-
sions influencing the economics of the fishery, and to
reduce the number and extent of regulations imposed on
fishermen

INTERIM MANAGEMENT

While the Australian government and tuna industry considered
different types of management measures that would accomplish
these objectives, interim management measures to prevent the
Australian catch from growing any larger or harvesting a
greater number of younger SBT were required. For the 1983-
84 season, the following measures were adopted:

l. An Australian quota of 21,000 mt  equal to the record
1982-83 catch! was apportioned to the three states in
the form of an eastern sector  NSW and South Australia!
quota of 15,000 mt and a western sector  Western Aus-
tralia! quota of 4,000 mt. The remaining 2,000 mt was
a reserve to reward an increase in average size in
catch if it occurred.

2. Purse seine vessels were limited to 5,000 mt, their
numbers continued to be frozen, they were banned from
the western sector, and they were restricted to spe-
cific areas within the eastern sector.

3. Minimum size limits of 70 cm and 54 cm were imposed on
the eastern and western sectors, respectively. The
more juvenile  small! fish thai are caught, the fewer
SBT grow and reach other fishing grounds, and the fewer
attain breeding age even after allowing for natural
mortality. Thus, catching more young fish reduces the
maximum sustainable harvest.

~ION OF THE PEHNAllENT MANAGEMENT REGIME

The interim management regime was not continued because the
Australian national quota of 21,000 mt, given the expected
Japanese catch, exceeded the amount required to avoid risk-
ing a stock collapse and contributed to an economic climate
contrary to what was desired. Three characteristics of the
interim management regime, the total and sector quotas, size
limits, and restrictions on purse seiners, were all consid-
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ered to be factors that were increasing the cost of harvest-
ing SBT. The total and sector quotas create an incentive
for fishermen to invest in larger and more costly vessels
and equipment so that they can catch a greater share of the
quota. Size limits increase the per unit cost of harvest-
ing, as it takes time to search for schools containing le-
gal-size fish and to sort fish as they come aboard. These
limits also impose a greater cost on the fishery as a whole,
because of the inevitable dumping of undersized fish. Be-
cause purse seiners harvested SBT at a cost of about
$600/mt, compared to $900/mt for pole and bait boats, re-
strictions on purse seiners reduced overall fleet effi-
ciency,

The license limitation form of limited entry, although rea-
sonably successful in Australian lobster and prawn fish-
eries, was not considered to be an effective deterrent to
economic inefficiency after overcapitalization and excess
capacity had already developed in a fishery.

Xt was clear that a license limitation system of limited en-
try Waa Of little value in addreSSing the SBT prablem. lt
had not controlled increases of effort in the SBT fishery in
the past, and would not likely work now, given the histori-
cal pattern of "grandfathering" all the current active and
marginal participants into the system, and without some way
of reducing the incentive to compete economically for a
fixed yield. The only chance of reducing capacity and im-
proving profitability in the face of an impending reduction
in TAC under a license limitation form Of limited entry
would have been to reduce the number of licenses by half,
thus displacing at least half the fleet. Such a harsh
proclamation by the government would most likely have been
politically impossible and would not have withstood legal
challenges, even under the Australian system of government.

During 1983-84, the Australian government was involved in
intense discussions with the tuna industry to arrive at the
preferred form of management. The outcome of those discus-
sions was a decision in principle to implement individual
transferable catch quotas  ITgs! if a system of allocation
to individuals was developed that was acceptable to the tuna
industry as a whole.

A system of ITQs appeared to have the pOtential to accom-
plish all the management objectives for the fishery. Spe-
cific benefits to the tuna industry were foreseen to be as
follows:

1. Fishermen would be free from the escalating economic
costs of competition with other fishermen for a fixed
yield.

2. Fishermen would be able to rely on a certain level of
catch, thus being able to plan their fishing operations
in the most efficient manner, which should lead to an
increase in profits.
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3. Fishermen would be free from excessive regulatory bur-
dens, including those that inhibit the adoption of new
and more efficient harvesting technologies.

4. Fishermen would be able to choose where, how, and when
to fish, and at whatever level of comfort they could
afford. Essentially, ITQS can make fishing a more pro-
fessional occupation.

5. Fram the management agency viewpOint, ITQS keep firm
control over fishing mortality but hold no incentive to
increase fishing effort and thereby the need for regu-
latory responses, which usually inflict economic inef-
ficiencies. Thus, administration should be simpler and
cheaper.

6. Fishermen would be able to adjust their quota holdings
according to need and ability. Beginners could buy
into the fishery at a low level, whereas they might
never be able to raise the capital for an entry permit
under a license limitation scheme.

7. Adjustment assistance would be provided to members of
the industry who chose to sell their ITQs and leave the
fishery. This financial assistance would be provided
from within the industry for the benefit of the remain-
ing participants, at no cost to the general taxpayers.

DEVELOPMEET OF TEE ITQ REGIME

~E1' 'baal't

The first hurdle in an ITQ system is � who gets quota and who
doesn' t?

This is perhaps a good moment to go backwards in time to
pick up on an important policy that has been one of the keys
to the successful implementation of limited entry systems
throughout Australia. One of the undesirable side effects
of a government publicly considering limiting access to a
fishery is the unintentional encouragement of a rush of
speculative capital into the fishery in hopes of obtaining a
property right and, hopefully, a windfall gain. Such action
thoroughly defeats the goal of the program. Thua, when the
government in Australia publicly enters into discussions
with the participants of a particular fishery, with the in-
tent of placing that fishery under some form of limited en-
try, the Commonwealth minister with the fisheries portfolio
usually makes a proclamation that as of a specific date
 usually the end of the current fishing season!, any new en-
trants to the fishery will not be guaranteed access to the
fishery under the final management regime. That action is
final, and forms one of the bases for eligibility.

Such a statement was made by the Australian Minister for
Primary Industry in November 1983 for the SBT fishery.
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Thus, anyone who entered the fishery after the 1983 season
was not considered eligible for ITQ.

The eligibility criteria were developed through discussions
with the SBT fishing industry, and all are derived from a
general statement that any person or company able to demon-
strate a significant dependence on the SBT fishery would be
eligible for quota.

Si nificant de endence was defined more specifically as:

l. you must be the current license holder for a commercial
fishing boat or produce evidence that you have made a
deposit to purchase a new vessel;

and

2. you must have been the licensee of a commercial fishing
boat during at least one season between 1981 and 1983
inclusive, and have landed at least 15 mt of tuna with
that vessel;

or

3. you can produce evidence that you were employed as a
skipper or deckhand for at least two of the three qual-
ifying seasons on a vessel which landed a minimum of 15
mt of SBT, and have licensed your own boat before the
cutoff for applications.

With these three eligibility criteria, we "grandfathered"
into the ITQ regime all fishermen who had satisfied the 15
mt minimum qualifying threshold during any one of three
years and who were currently licensed to fish, or had made a
verifiable financial commitment to fish.

How was the 15 mt qualifying threshold established? Of in-
terest were the recommendations of the representatives of
the tuna industry, who generally supported 40 mt as the ap-
propriate threshold. However, by examining the landing
records of all licensed fishermen who landed SBT between
1981 and 1983, it was determined that very few fishermen had
landed between 15 and 40 tons and that the inclusion of
these fishermen would do little to either increase capacity
or dilute the quota when allocated. It was also considered
that, at $600/mt, 15 mt of tuna worth $9,000 could still be
considered a significant dependence on the fishery.

What about those fishermen who had landed less than 15 tons
during 1981-83? They were not included in the ITQ fishery,
but they were not prohibited from taking or even selling
SBT. In fact, no licensed commercial fisherman in Australia
was prohibited from either taking or selling SBT.

They were, however, capped. By examining 1anding figures,
it was estimated that the total catch by all fishermen who
had landed less than 15 tons of SBT during the qualifying
period only amounted to about 200 mt. Thus, rules were es-
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tablished that created an open access registration fishery
for small-time SBT fishermen with individual ceilings  not
ITQs! of 5 mt. After a registered non-ITQ fisherman had
landed 5 mt, he was required to acquire an ITQ if he wished
to continue taking and landing SBT. An ITQ holder, however,
was not eligible to take a free 5 mt of SBT. It was ac-
knowledged that this solution was only acceptable if the
open access catches did not increase from historical levels.
If they do, it is likely that these fishermen will either be
incorporated into the ITQ system in some way, be closed off
as a group after achieving an aggregate quota, or be ex-
cluded altogether.

ALLOCATION OP ITQ'S TO INDIVIDUALS

Once it had been determined who would be in and who would be
out in terms of receiving an initial IT{!, the most con-
tentious issue remaining was determining who would get how
much ITQ.

Although economists theorize that auctions or even lotteries
are the most economically efficient method of allocating
ITQs, that type of approach never receives much support from
the fishing industry and was not seriously considered.

Fishing communities or fishing fleets worldwide probably
have an internal perception, or at least a general recogni-
tion exists within those communities, as to how each fisher-
man rates against all the rest � sort of an unofficial peck-
ing order. The closer one can come to matching that percep-
tion through the ITQ allocation process, the better the
chance of gaining acceptance for the allocation methodology.
Thia, in fact, was the exact approach taken during develop-
ment Of the allocation formula for the SBT ITQs.

It was first determined through discussions with representa-
tives of the fishing industry that the two most important
ranking factors in the eyes of most fishermen were:

l. actual catching performance, and

2. financial investment in the fishery.

Because the choice of a single year's catching performance
didn't seem to account for the uncertainties in fishing, ap-
plicants were allowed to nominate their best catch from any
one of the three eligibility qualifying years. Thus, an un-
lucky season, or even two, would not unfairly lower an indi-
vidual's chances for a good quota.

The measure of financial investment was the current market
value  CMV! of fishing vessel and gear as approved by a cer-
tified marine appraiser. Although we were never totally
happy with CNV as an objective measure of investment, other
alternatives, such as replacement value or insured value,
seemed to have even greater shortcomings.
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The next Step was to survey the SBT fleet EOr CatCh and in-
vestment data which could be used to develop an allocation
formula. Once the survey was complete, the process of de-
veloping the formula began. The strategy was to develop a
generalized formula with which to run sequential computer-
ized simulations of ITQ allocations to the entire fleet
while changing the weightings of each of the two major pa-
rameters relative to the other over the total range of op-
tions, from 100 percent past catching performance and 0 per-
cent CNV to 0 percent past catching performance and 100 per-
cent CHV. The generalized formula was:

Individual Best Catch � Bp + CÃV � Wp
Units Tots Best tc es W~ota Cers

or
Best Season Total Catch

NP=weighting factor. The WP was used both to weigh the
two elements of the formula differently and to express
a fisherman's units in numbers greater than one.

a cursory examination of the results and a little knowledge
of the fleet allowed the discarding of the majority of simu-
lations. The most reasonable range of allocation distribu-
tions weighted catching performance to investment in a ratio
between 50r50 and 80:20.

Those simulations with too much emphasis on CNV, for exam-
ple, tended to allocate too much quota to new, more specula-
tive entries into the fleet. Had these options been
adopted, million dollar boats with little past history in
the fishery, but which had been hastily refitted for tuna
fishing, would have qualified for the same amount of quota
as boats of equal value but with a proven catch history.

The strategy for the next step was to sit down with the
state fisheries management agencies and representatives of
the fishing industry and let them take a hard look at the
results of the simulations and indicate the weighting dis-
tribution that seemed the most equitable.

Surprisingly, the fishermen's representatives di& not want
to know too much about how one individual fisherman ranked
relative to other fishermen in the fleet. They seemed to
recognize that no mathematical formula could achieve fair-
ness and equitability for every individual. Too much vari-
ability exists among individuals' personal circumstances, so
some people will always feel that they have been treated un-
fairly. This will be true for any method of allocation that
is based on conformance to established criteria. The fish-
ermen's representatives were more interested in making sure
that anomalies didn't stick out like a sore thumb and that
application of the formula would result in the allocation of
quota to the fleets based in the different states, and to
the different categories of vessels, in a manner that was
consistent with the historical distribution.
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The results of this exercise produced the following alloca-
tion formula, which was accepted by both government and in-
dustry:

Individual Best catch  81 82 or 83! 3 ppp + CÃl
Units 21,000 sum of {2{vs

21,000 = best single season catch

At this point the Australian Fisheries Council  a body made
up of the ministers of fisheries from all the Australian
states! met and voted to recommend that ITQs be implemented
in the SBT fishery immediately. The Federal Minister for
Fisheries accepted the recommendation and on August 15 an-
nounced that ITQs would be implemented by the start of the
next season, which began on October 1, 1984.

Thai left just six weeks to take applications; to verify the
information on those applications; and to allocate and dis-
tribute quotas to successful applicants.

Nearly 200 applications fOr ITQ allocations were received.
ITQs were allocated to 143 fishermen. The TAC was reduced
from 21,000 mt to 14,500 mt. The total number of ITQ units
was 5,162. Thus, one unit of IT{} equaled 2.712 mt of ITQ.
The smallest IT{} was 1.4 mt; the largest was 823 mt; the av-
erage ITQ was 88 mt.

For an IT{} to actually be fished, it had to be endorsed on a
Commercial vessel license as a license condition. The con-
dition said that the vessel could be used to take a maximum
of x tons of SBT between the beginning and ending dates of
the season.

If an individual bought, sold, or leaaed ITQ, he was re-
quired to have the endorsement on his vessel license changed
before he could continue to fish for SBT.

CATCB �O�1TOBIBS ABB ZBFOBCE�BBT

Catch monitoring and enforcement, if anything, is the poten-
tial "Achilles heel" of an ITQ system. For ITQ management
to be effective, catches must be effectively monitored so
that individual IT{}s and the total quota can be enforced.
Fortunately, the SBT fishery is pursued, and fish are
landed, principally in five or six large ports around the
southern rim of Australia. By the same token, only five or
Six major processors are involved. Thus, enforcement ef-
forts could focus specifically on these ports of landing.

The job was somewhat complicated, however, by the fact that
Australian vessels were also permitted to sell their catches
at sea to Japanese processing vessels, to be processed fcr
the sashimi market. A number of methods of enforcing the
catch reporting rules at sea are being considered and tried;
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but ultimately, an observer on board the processing vessel
will probably be the only workable solution.

The catch reporting mechanism developed was relatively sim-
ple. When a vessel unloads at port or at sea, the operator
is required to complete, in triplicate, sequentially num-
bered catch record Eorms. On the initial  top! copy of the
catch form he includes, among other data, the estimated
weight of his catch and its destination for processing. The
vessel operator is responsible for submitting the initial
copy to a fisheries inspector in port within 24 hours of un-
loading. The second copy  yellow in this case! has to ac-
company the unloaded tuna to the processing establishment.
Regulations were promulgated making it an offense to either
sell tuna unaccompanied by the proper documentation or to
receive tuna that was not accompanied by a yellow copy of a
catch record form. Subsequent to receiving the tuna, the
processor completes the yellow form with the exact weight of
the tuna and submits the form to a fisheries inspector. The
final copy serves as the fisherman's record.

SBT ITQs are free1y transferable, as their name implies. In
fact, transferability is the key to their effectiveness in
achieving management objectives. If one of the goals is
economic efficiency, as it was in this case, then any re-
straints on transferability are impediments to achieving
that goal. Therefore, the only restraints to transferabil-
ity that were imposed were that ITQ could be held only by an
Australian national or an Australian-based corporation.
This restriction resulted from the fear that the Japanese
SBT industry might choose to buy out and eliminate the Aus-
tralian fishery, as a solution to the conservation problem
and their own declining catches.

However, in other social environments and other countries,
some restraints on transferability are probably appropriate
for addressing specific social and economic objectives. It
might be appropriate to protect a regional coastal economy,
for example, by placing geographical limits on transferabil-
ity; or to prevent monopolies and preserve the small busi-
ness character of the industry it might be appropriate to
put a ceiling on the amount of ITQ that can be held by an
individual, or to require that ITQ owners be real persons,
not corporations, or that the IT{} holder be on board while
fishing. It all depends on what social or economic objec-
tives are overriding. Economic efficiency is the only cost.
The system of transferability can be tailored to individual
fisheries to satisfy a wide variety of objectives and even
to overcome perceived faults with the philosophy of ITQs in
general. The final measure of success of any management
system has to be whether it accomplishes its objectives; and
whether it does so at an acceptable social and economic
cost.
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EVALUATION OF ITQ' S

Because ITQs have existed in the SBT fishery for only one
full fishing season, it is too early to determine whether
all of the management objectives will be fully achieved.
But even in the first six months, some objectives were
clearly accomplished. ITQs worth 14,045 tons were allocated
to 143 fishermen on October 1, 1984. By February 15, 1985,
�-1/2 months! 85 individuals still held ITQs, which meant
that a fleet reduction of 41 percent had taken place. Al-
though 85 individuals still held ITQs, only 57 actually
fished the 1984-85 season. Twenty-eight leased their ITQs
while they fished another fishery or pursued other inter-
ests. Thus, a 60 percent reduction in fleet capacity was
achieved in only 5-1/2 months, all without the government
determining who could fish and who couldn' t, and all the re-
sult of supply and demand in a newly created marketplace for
ITQs  Figure 6!.

initial Allocations
Permanent Holdings
1985 Seasan Holdings

Figure 6. Reduction in the numbers of vessels fishing south-
ern bluefin tuna as a result of quota transfers.

Another objective achieved was an increase in average size
of the catch. The trend was for large operators in South
Australia to buy out small operators in Western Australia
and marginal operators in NSW. Because the Western Aus-
tralians caught smaller fish, the average size of the SBT
catch increased in 1984-85, as a result of transferability,
to an average in excess of 80 cm compared to the 1983-84 av-
erage of 74.4 cm.
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The speed at which ITQs consolidated in the Australian SBT
fishery is not necessarily what can be expected from other
fisheries where ITQs might be implemented. The driving fac-
tor in the consolidation in the SBT fishery was undoubtedly
the fact that ITQs were introduced the same season that the
TAC was reduced by over 30 percent. Consequently, all fish-
ermen receiving initial ITQs received between 1/2 and 2/3 of
their best catch. Thus, because virtually no one in the
fleet received what they considered to be an economically
viable ITQ, a substantial incentive was created to trade in
IT{}s. Those who intended to stay in the fishery had to
raise capital and buy out, or at least lease from, those who
chose to sell out and leave the fishery, or to lease their
quota while they considered their options.

Fleet reduction should take place more gradually than it did
in this fishery if IT{}s are introduced without drastic ini-
tial cuts in the TAC.

However, those fishermen who chose to leave the fishery re-
ceived more compensation for selling their ITQ than if they
had been forced out by reduced quotas and by the economics
of competing to maintain a traditional share of greatly re-
duced catch. It is estimated that Western Australian fish-
ermen leaving the fishery have received in excess of $2 mil-
lion in adjustment assistance from the interstate transfer
of SBT ITQs. The total value of all transfers is estimated
at over $7 million.

As a point of interest, IT{}s began selling for just under
$1,000 per ton on October 1, 1984, and were selling for
$2,200 per ton 5-1/2 months later.

While the size of the SBT fleet has been substantially re-
duced, fishermen who have remained in the fishery generally
appear satisfied with the results of the management program
in its first year of operation. As only 57 vessels remained
in the SBT fishery in 1984-85, the level of competition has
been greatly reduced and fishermen have been able to adjust
their fishing strategies to concentrate on the larger,
higher-value SBT suitable for sale on the Japanese sashimi
market, while at the same time reducing their operating
costs.

It is also clear that with the reduction in the expenditure
of capital to harvest the TAC, resource rents will increase.
It then becomes a political decision whether SBT fishermen
should be allowed to retain all the resource rent thus gen-
erated, or whether the government will recover a portion.
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INTRODUCTIOE

Quasi-property rights in the form of allocations to fishing
enterprises  enterprise allocations or boat quotas! have
been suggested in recent literature as a means of curbing
overcapitalization in the fishery. Under a property rights
system, fishermen would be able to develop long-term plan-
ning horizons based on their individual allocations and on
the length of time such allocations are in place. Rarvest-
ing allocations could be integrated with market demands.

A limited experiment in enterprise allocations was intro-
duced into the offshore  trawler! groundfish fishery in At-
lantic Canada in 1982. In 1984, this trial enterprise allo-
cation program was extended to include all companies that
operate offshore trawlers.

The purpose of this paper is to outline the groundfish man-
agement program in Atlantic Canada prior to the introduction
of enterprise allocations to the offshore trawler fleet; to
describe the enterprise allocation program from its incep-
tion in 1982 to the present day; and to outline the benefits
expected from the program. The paper will begin with a the-
oretical discussion of the quasi-property rights concept.

GROUNDPISH NAWLGEEEHT IM ATIJQlTIC

The traditi.onal fisheries loCated on the Atlantic Coast of
Canada have undergone dramatic changes since the early
1970s, when a "catch-if-you-will, catch-if-you-can" situa-
tion existed. Since there were no quotas on fish stocks and

207



no licensing restrictions on fishing vessels, distant water
fleets moved into fertile areas, fished down the biomass,
then left  Praser 1985!.

In 1972, the InternatiOnal COmmiSSian far the NOrthweat At-
lantic Fisheries  ICNAP! introduced national quota controls
and managed these until 1977 when the Exclusive Economic
KOne was proclaimed for Canada. This gave the government of
Canada full control over the harvesting of fish stocks out-
ward to a distance of 200 nautical miles.

The management of the seacoast fishery resource is the re-
sponsibility of the federal government as set out in the
Constitution Acts. The federal Department of Pisheries and
Oceans fulfills this responsibility through various fishery
management programs. These programs attempt to maintain the
fishery resources at levels which generate continuing eco-
nomic and social benefits to the people of Canada.

In 1977, prior to the establishment of the 200 mile limit,
the federal government introduced a management plan for the
allotment of groundfish stocks, the allocation of the stocks
and their subsequent regulation. The 1977 plan was designed
to prevent further stock depletion by foreign fleets and
also to ensure that a workable management plan was in action
before the 200 mile Exclusive Economic Xone was proclaimed.

Since 1977, the management of the Atlantic Coast groundfish
resource has been governed by annual Groundfish Nanagement
Plans. A new plan is formulated for each calendar year, re-
flecting changes in the biological nature of the groundfish
stocks as well as in the socioeconomic, historical, and en-
vironmental factors affecting the fishing of these stocks.
The annual groundfish management plan is established through
a consultative forum. Processors, fishermen, unions and as-
sociations participate, as well as representatives from fed-
eral and provincial governments.

Groundfish management plans were developed primarily to curb
the depletion of fish stocks caused by overexploitation.
Economic outcomes generated from the harvesting, processing,
and marketing of the resource are now considered in the
groundfish management planning process.

The first Groundfish Management Plan established allocations
to be fished bg the entiry Canadian groundfish fleet, in-
cluding inshore , offshore , and middle distance vessels.
AS the years progressed, the groundfish plan became special-

InehOre fleet � Ccmpoaed Of veSSelS leSS than 65 feet in
length.

Offshore fleet � composed of vessels greater than 100 feet
in length.

Middle distance fleet � composed of vessels between 65 and
100 feet in length.
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ized, with separate allocations wifhin each stock hying re-
served exclusively for fixed gear and mobile gear within
the inshore and offshore fleet sectors. These specialized
management measures minimized competition between the in-
shore and offshore fleet sectors.

Fishing enterprises have also become complex in the 1970s
and 1980s. Both the inshore and offshore fleets expanded
during the early 1970s in an effort to increase Canada's
share of the annual harvest. Overcapitalization in the
fleet resulted. In 1973, licensing limitations were imposed
on the domestic offshore fleet. By the 1980s, attempts were
being made through regulations to control the "tragedy of
the commons" � the excessive depletion that occurs in all
open access groundfisheries.

By 1981, these management measures no longer provided for
year-round fishing for all fleets. There was heavy competi-
tion among the individual vessels of all the fishing fleets,
particularly the offshore fleet. Problems of inconsistent
quality and of gluts on the markets during the early part of
the year, primarily caused by the offshore operators, af-
fected the livelihoods of the seasonal inshore fishermen.
In an effort to resolve this bleak situation, quasi-property
sigh'ts in the form of allocations to fishing enterprises
 enterprise allocations! were established in 1982 for a por-
tion of the offshore trawler fleet.

ERTERPRISE ALLOCATIOHS IH THE OFFSHORE GHOUHDFISH FISHERY

In 1982, the four large fishing companies that operated off-
shore groundfish trawlers on the Atlantic Coast of Canada at
that time  Rational Sea PrOducts Ltd., Fishery Products
Ltd., H.B. Hickersons and Sons Ltd., and the Lake Group!
were allotted individual enterprise allocations on a trial
basis in most commercially important groundfish fisheries.
Individual enterprise allocations were negotiated among the
companies using a formula consisting of long-term historical
catches, recent fishing activity, adjacency to the resource,
and fishing capacity of the fleet. The companies were given
assurances that their performance or involvement in the en-
terprise allocation program in 1982 would not prejudice
their future allocations, should enterprise allocations con-
tinue beyond 1982.

The 1982 experiment excluded the independent offshore group
 IOG! of 17 smaller companies. Offshore groundfish vessels
operated by companies within the IOG continued to fish on a
competitive basis for the portion of the offshore quotas
that had not been allocated to the enterprise allocation
program for the larger offshore trawler companies.

Fixed gear � traps, nets, longlines, weire, handlines.

mobile gear � otter trawlers  draggers! and seiners.
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In 1983, due to restructuring of the major offshore compa-
nies, the enterprise allocation program for the offshore
groundfish fleet was temporarily discontinued. However, the
industry was convinced of the benefits of enterprise alloca-
tions and decided to continue experiments on an informal ba-
sis ~

Also during the 1982-83 period, a federal government task
force was formed to recommend how to achieve and maintain a
viable Atlantic fishing industry {Kirby 1983!. The federal
government accepted a key recommendation in the report of
the Task Force on Atlantic Fisheries concerning the imple-
mentation of enterprise allocations in the offshore ground-
fish fishery  Department of Fisheries and Oceans 1986!. The
task force recommended that the experimental enterprise al-
location program continue along the lines established in
1982 for a period of at least five years, with a view to
permanent incorporation, including the assignment of alloca-
tions as percentage shares of the overall offshore quota
 Kirby, 1983; Department of Fisheries and Oceans 1986!.

In 1984, enterprise allocations were officially reintroduced
into the Atlantic offshore groundfish fishery for all the
offshore companies; the resulting restructured companies
 National Sea Products and Fishery Products International!;
and the independent offshore group of companies  IOG!. En-
terprise allocations were established as percentage shares
of the overall offshore quotas in each of the major ground-
fish stocks on an individual basis for National Sea Products
 NSP! and Fishery Products International  FPI!, and cOlleC-
tively for the IOG. Percentage shares were not extended to
the individual companies within the IOG in 1984. In 1985,
the enterprise allocation program continued as in 1984.

For 1986, the enterprise allocation program for the offshore
groundfish fishery has been refined and developed as the re-
sult of numerous consultation sessions held during 1984 and
1985 between the federal government, the provincial govern-
ments and the industry participants. In addition to the an-
nual establishment of enterprise allocations for all of the
major groundfish fisheries, enterprise allocations were as-
signed on the basis of percentage shares for companies
within the IOG. Also in 1986, a formula, based on an indi-
vidual company's percentage share by stock, was developed
for sharing stock declines among companies. The industry
agreed to share declines on a proportional basis.

One of the major developments in 1986 in the enterprise al-
location program for the offshore groundfish fishery was the
introduction of an access fee system of licensing. Access
fees, linked to each company's enterprise allocations, were
introduced in place of the limited-entry form of vessel li-
censing used previously. Unlike the limited entry licensing
system, which assigned a license fee based on the size of
the fishing vessel used, the access fee system recognizes
the fact that different groundfish species have different
values, and assigns a license fee based on the amount and
species of enterprise allocations assigned to a company.
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COSCLUS ION

In theory, the long-term benefits expected from the enter-
prise allocation program for the offshore groundfish fish-
eries on the Atlantic Coast include the following:

1. Enterprise allocations should promote acceptance of re-
sponsibility for the resource by the participants.

2. Enterprise allocations should reduce or eliminate de-
structive competition among individual vessels and
should prevent competition among companies for a maxi-
mum share of the fired offshore quotas.

3. Enterprise allocations should provide rational capital
investment to serve a fishing strategy that seeks to
minimise the corporate share of a given quota. This
denotes freedom in the field of technology.

4. Enterprise allocations should promote more economically
effective and efficient planning in processing opera-
tions.

5. Enterprise allocations should reduce market glutting.
Harvesting, processing, and marketing operations should
become more integrated.

6. Enterprise allocations should encourage better quality
standards within the processing plants and on vessels,
as well as through dockside grading.

7. Enterprise allocations should help to increase the cap-
ital worth of the fishing unit.

8. Enterprise allocations should allow companies to make
investment decisions based on their own needs, without
concern over the side effects of the investment deci-
sions of others.

9. The implementation of enterprise allocations should
promote deregulation of fisheries management programs.

10. Enterprise allocations should allow companies to
achieve optimal sire through buying out the enterprise
allocations of another operation.

11. Enterprise allocations should allow those with a stake
in the industry to receive a monetary value for it upon
retirement  Kirby 1983!.

It is difficult to assess whether the experimental enter-
prise allocation program has achieved these expected re-
sults. Given that the enterprise allocation program for the
offshore trawler fleet ie in its infancy, harvesting, pro-
cessing, and marketing trends have not fully developed.

211



Many of the traditional input management measures have been
maintained until the system matures. Over time, the program
should allow each company to develop long-tera planning
horizons linking all facets of operational and investment
planning.

Enterprise allocations are assigned in most commercially
fished groundfish stocks. Currently, these allocations are
nOt freely tranSferable frOm One enterpriae tO anather. Al-
locations may be temporarily transferred between companies
throughout the calendar year to enable the companies to
"fine tune" their harvesting plans, but permanent transfers
of allocations at the discretion of the companies involved
are not permitted  Department of Fisheries and Oceans 1986!.
The federal government approves all tranSfers of alloca-
tions.

As mentioned earlier in this paper, an access fee licensing
system linking the size of enterprise allocations held by a
company to the license fee paid was introduced in 1986. The
license fee is no longer related to the size and type of
vessels operated by the company. However, restrictions have
been maintained on the number, size, and type of vessels
permitted in the fishery. These restrictions were main-
tained in order to ensure that the effort in the groundfish
fishery does not increase during the experimental period,
thereby giving any one participant an unfair advantage over
others when percentage shares and allocations are reviewed
and possibly renegotiated at the end of this period.

In addition to these licensing restrictions, restrictions
have also been maintained on the size of vessels which may
be used for specific fisheries. For example, only vessels
with brake horsepower less than 1,050 are permitted to fish
for cod in the Gulf of St. Lawrence. This restriCtion rec-
ognizes that many inshore fishermen in the area are entirely
dependent on this Gulf of St. Lawrence fishery for their
livelihood.

The next three years of the enterprise allocation program
for the offshore groundfish fleet vill continue to be a
transitional period, with traditional input management ap-
proaches gradually being replaced with new guidelines con-
sistent with the theoretical concepts of a quasi-property
rights form of fisheries management. Also during this pe-
riod, a cost-benefit assessment of the program, considering
social, economic, and biological factors, will be necessary
to determine the optimum method of management for the At-
lantic groundfish fishery for offshore vessels.

Input management measures � generally impose limitations ou
entry into the fishery; restrictions on technology used:
restrictions on species and amount which may be caught;
and limitations on the length of time that a fishery may
be conducted.
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A Review of Quasi-Property Rights in
the Herrincl Purse Seine Fishery of the

Scotia-Fundy Region of Canada

F. Gregory Peacock and Dougald A. MacFar lane
Department of Fisheries and Oceans of Canada
Halifax, Nova Scotia, Canada

1 rraOWCTZOMi

The implementation of quasi-property rights  henceforth re-
ferred to as property rights! is a new experience generally
in ocean fisheries, and certainly it is new to eastern
Canada. The concept is well known in economics literature,
which, however, rather than dealing with property rights
systems, has tended to deal with the consequences of their
absence. Chief among these consequences are: excess capac-
ity, the dissipation of rents, the prevalence of low in-
Comes, overfishing, and the depletion of stocks.

To proponents, the establishment of property rights was con-
sidered to be the deus ex machina which would remove from
the 'isdustry soee ~othe zeeeter'ious ohersrtertst'os e-
ferred to above, especially with respect to excess fishing
effort and the excessive use of capital and labor which
would, in turn, yield an improvement in resource rents and
inCOmee ~ TO thOSe inVOlVed in itS implersentatiOn, it COuld
be described, at times, as a "Pandora's Box" that created as
many intractable problems as it solved. But there has been
progress and a great deal has been learned, mostly from
hindsight, about the consequences of granting property
rights and about the character of the industry. We are
still very much in a state of flux. moreover, there are
seven years to go in the commitment to the herring purse

The views advanced in this paper are those of the authors
and not necessarily those of the Department of Fisheries
and Oceans.
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seine fleet of a property right in a portion of the allow-
able herring catch, before a definite statement can be made
on what this venture has achieved.

Before launching into the chronology of events involving the
establishment of property rights, it is appropriate to de-
fine our terms and to specify the segment and location of
the fishery to be discussed. Two expressions denote the
phenomenon of property rights in eastern Canada: enterprise
allocations  ZAs!, and individual vessel entitlements or
vessel quotas. The EA term denotes the right a processing
firm that owns fishing vessels has to a portion of an allow-
able catch, but EAs do not specify the amount an individual
vessel may catch; when the allowable catch is taken, the
fishery is closed. The herring purse seine fishery has an
overall fleet quota. The individual vessel owners have a
right to a portion of the fleet quota and, beginning in
1983, they acqui red the right to sell their quota and leave
that particular fishery. Alternately, they could purchase
additional quota to a prescribed level and continue in the
fishery.

The fishery of concern in this paper is located principally
at the southern tip of nova Scotia and also in the southern
part of the Province of Mew Brunswick at the mouth of the
Bay of Pundy. A small part of the fishery takes place dur-
ing the winter, further east in Mova Scotia in an area
called Chedabucto Bay, but that area yields a relatively
small portion of the catch  see Figure 1, map!.

In order to appreciate fully the responses observed to de-
velopments in this industry, it is necessary to understand
the social conditions of the region and the attitude of gov-
ernment toward industrial expansion and decline. The region
in which this industry is located is heavily dependent on
the fishery and offers little alternative basic employment.
The fortunes of fishing communities ebb and flow with the
fortunes of the industry. Governments, both provincial and
federal, have intervened in the industry both in periods of
expansion and of decline. %lhat was a new development in the
industry in the period under study was the federal govern-
ment's attempt to reserve the primary fishery for fishermen.
The government also promoted and supported participation in
management of the fishery by organizations of fishermen.
This paper, then, will address property rights as they re-
late to the vessel quota system of the Scotia-grundy Region
herring purse seine fishery.

DEVZLOPNEBT, DECLIME AMD REORGAMIKATIOM

Individual vessel quotas for the herring purse seiners ware
granted in 1976 during a period of crisis the origins of
which had begun more than ten years earlier, when purse
seiners were a smaller component of the primary fishery.

Up until the early 1960s, the herring fishery of the Bay of
Pundy region was composed of weirs, gillnetters and a few
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purse seiners who sold their catches for the most part to
the canning industry. Further north  in 4W and 4Vn!, where
there had been a winter herring fishery, larger portions of
the catch were used for salting and smoking. The use of
herring for meal, roe, fillets, and direct sales to foreign
vessels, uses that have, over the last 20 years, become dom-
inant or major end product uses for herring, were not fac-
tors in the market. In the early 1960s, a herring fishmeal
industry began to develop in Atlantic Canada.

New plants were built, old ones expanded; new vessels were
built in the region; some moved from the west coast to the
east to cash in on the new bonanza. This expansion of fish-
ing effort contributed to a severe stock decline which, cou-
pled with low prices, placed the Atlantic fleet in a state
of virtual collapse by 1974. In the interim, the federal
government put a stop to the entry of additional purse sein-
ers into the herring fishery--limited entry had arrived.

An investigation of the industry was commissioned in 1975 by
the federal minister responsible for fisheries at the time.
The outcome of this inquiry signified a philosophical swing
in the attitude of the federal government toward the accen-
tuation of socioeconomic considerations in management op-
tions. Specific recommendations included a restructuring of
the industry to;  a! separate the primary fishery from the
processing sector;  b! encourage and support improved bar-
gaining power for fishermen so that fishermen would gain
control over domestic marketing of raw fish;  c! phase out
the fish meal industry and convert the herring fishery to a
food fishery to allow fishermen to benefit from rising
prices for herring products in Europe. measures were taken
to avoid fleet reduction before and during the 1976 season.

These recommendations served as a basis for a series of ac-
tions beginning with deficiency payments  on the price of
fish! to purse seine captains and led to the following
events in 1976:

l. Contracts to fishermen representatives to assist in the
development of a strategy for the general reorganiza-
tion.

2. Prohibition of the harvesting of herring for the pur-
pose of using it for fish meal.

3. Compensation to processing companies for losses in
plant capital.

4. Formation of a purse seine "club", the Atlantic Herring
Fishermen's marketing Cooperative, to control harvest-
ing and marketing. This control of harvesting and mar-
keting by fishermen included: introducing over-the-
side sales to foreign vessels to increase the average
landed price of herring; authority to negotiate prices
with processors; sharing of catch to avoid dumping; and
controlling the days on which the purse seiners fished
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and the processing plants to which they delivered their
catch.

5. Voluntary acceptance of vessel quotas, including daily
and weekly catch limits to match the catch to the pro-
duction capability of processors. This represented the
first attempt at sub-allocation--giving a right to a
portion of the allowable catch on a per-vessel basis.

6. Government assistance to aid fishermen in acquiring
ownership of the purse seine fleet.

7. Assistance for vessel conversion to improve fish qual-
ity.

8. Financial assistance to processing firms to increase
capacity for human food production.

THE PROSPECTS OF THE HEN SYSTEM

In 1976, the herring industry of eastern Canada may have
been in a mood to try anything that offered a measure of
stability. The industry had had a history of instability
deriving both from market conditions and from the changing
abundance of fish, notably the collapse of many herring
stocks in the North Atlantic by the early 1970s. Thus, ben-
efits were anticipated from increased control over the re-
moval of fish from the ocean. Further benefits were antici-
pated for fishing enterprises that would tailor their assets
and activities to the volume of fish allocated to them.
Fishing communities saw reason to hope for increased stabil-
ity of income and employment.

Catch Control

Since fishermen were assured a vessel quota of a fixed ton-
nage of fish, it was expected that competition on the fish-
ing ground would be reduced. The season would then be ex-
tended and gluts would be removed which, in turn, would be
expected to avert the weakening of price at the height of
the season. Furthermore, vessel quotas held the prospect
for the industry to match annual catch to the absorptive
power of the market and avoid the depressing effect of sur-
plus production. Effective control over catch by means of
quotas would help eliminate overfishing and stock reduction.
In short, a vessel quota scenario in the fishery was ex-
pected to eliminate panic fishing efforts and provide a con-
trolled harvest where catch could be matched to biological
parameters, processing capacity, and available markets.

The Fisherman's erations

Indi, vidual vessel quotas promised fishermen an equal oppor-
tunity to earn income, especially if quotas were equal. In
other words, they would eliminate extremes in earnings � rich
fiehermen and pOOr fiehermen. FiShermen COuld then plan far
the year to dispose of catch in such a way as to maximixe
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revenue; and pursue operational strategies, including in-
vestment, so as to minimize cost. Each fisherman would then
be in an improved bargaining position, since he could count
on the tonnage he had to sell. This would be a major change
from an open fishery where skill, equipment, quality of op-
portunity and privilege play a role in determining the
catch, the availability of markets and income.

The Fishin Communities

In most fishing communities there are typical distributions
of characteristics among fishermen; namely:

Only a few fishermen are in the highline category in
any fishery,

Highline fishermen have secure markets; with a few ex-
ceptions, they compete for sales.

Host fishermen on the east coast of Canada come from
small communities totally dependent on the fishing in-
dustry; therefore, the introduction of management con-
cepts like property rights have the potential for far-
reaching repercussions.

For a large portion of the purse seine fleet and the commu-
nities they represented, individual entitlements would pro-
vide a type of security � increased income for fishermen and
more stable and orderly employment in the processing sector-
-benefits that go beyond the vessels in the purse seine
fleet and thus elicited the support of the communities. But
despite the potential benefits of property rights in a por-
tion of the TAC to some segments of the industry, to high-
line fishermen and their crews they represent a restriction
on their accustomed style of operation and status in the
community. To these people, frustrations could be expected
to abound, as restrictions on operations and catch in-
creased. To these proficient crews, any property rights
plan would destroy initiative and the incentive for hard
work. In addition, the firms dependent on the highliners
would experience a change in their style of operation, a
change they could be expected to resist.

~Nasa e ent

Vessel quotas were expected to provide other opportunities
in the realm of management. One of these was the opportu-
nity for fleet rationalization through the buying and sell-
ing of quotas. Along with the vessel quota system, an op-
portunity would be established for fishermen to participate
in the management of the fleet. Where capacity exceeded re-
quirements, a system for dispatching vessels to fishing
grounds and to processing plants would provide a measure of
order that would not otherwise prevail.

The foregoing paragraphs of this section presented an out-
line of the expectations of what would follow from the es-
tablishment of property rights in the regionally-based her-

220



ring fishery, burdened with overcapacity and a potential for
widespread ruin. If these expectations have not been fully
realized to date, it is not so much due to the inevitability
of Rurphy's Law as to the inability of human ingenuity to
conceive the outcome in every detail of such measures.

UNFOLDING OF PROPERTY RIGHTS 1976-1982

A rent Success 1976-1978

The observed acceptance and adherence by fishermen, for the
first three years, to the system of quotas established for
1976 and continued with modifications since that time, led
many observers to believe that a solution was in sight for
the management of the unstable herring fishery. There were
good reasons for compliance with the plans laid out by the
government in conjunction with the representatives of the
fishermen and processors. The alternative would have meant
severe hardship for the fishery, at least in the short run.
The phasing out of fish meal processing in favor of develop-
ing a food fishery assured a doubling of the price paid for
herring that could be absorbed for food processing. The
market price was buoyed by the collapse of the North Sea
herring stocks and the subsequent strong demand for Canadian
herring in EurOpe. The priCe waa further supported by a de-
ficiency payment to the purse seiners by the federal govern-
ment. By participating in the program and accepting the ob-
jective for the fleet, all were assured survival. The fish-
ermen were assured of individual shares since the management
of the fleet was assigned to their own organization, the At-
lantic Herring Fishermen's Warketing Cooperative  Co-op!.
An over-the-side sale was arranged with Polish vessels at a
price for fish much higher than the domestic price. Only
those who belonged to the Co-op were able to participate in
this program. The season, which was lengthened through the
new system, assured every crew the opportunity to take its
quota.

The cohesion of the fleet continued in 1977. The fishermen
who stayed outside the Co-op in 1976 joined in 1977. This
gave them access to over-the-side sales. All accepted the
centralized management of the Co-op within the guidelines
provided by scientists and administrators of the Department
of Fisheries and Oceans. Fish meal processing was stopped
altogether> and the price received by fishermen doubled over
the year before. The achievements of 1977 continued into
1978.

Coo ration Weakens � Problems in the Fisher

The first three years of th* new organization were charac-
terized by cohesion in the fishermen's organization,
strengthening of markets and good quality in the natural re-
source. Difficulties for the industry began in 1979. A
splinter group of fourteen purse seiners broke away frora the
Co-op to form the South West Seiners Co., Ltd. This meant a
break in the unified management of the fleet, a rise in the
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independent spirit, which had been temporarily suppressed
during the times of stress, and dominance of port markets
again by processors. The quality of the fish deteriorated
with the prevalence of small fish, the frequent occurrence
of "red feed", and a high fat content. The difficulties
caused by these problems could have been mitigated had all
the vessels carried cooling systems. The loss of control by
the Co-op made it difficult to monitor quotas; new vessels
that had cooling capacity began to exceed their quota, and
thus intensified a problem which, while not unknown in the
industry before, has bedeviled it since � unreported catches.
The lower quality affected both the volume of herring that
could be marketed and the price paid for it. The herring
fishery appeared to be in trouble again.

The years 1980 to 1983 have been referred to as a nightmare.
The depressed markets and inconsistent quality of the her-
ring meant that fishermen received low prices for their
fish. Fishermen attempted to offset their declining incomes
by overfishing � a problem that continued until a minor
abatement in 1985. It became evident that the basic problem
of the industry could not be patched over with subsidies,
price supports and over-the-side sales. By 1982, it was
recognized, and perhaps for the first time admitted, that
the industry was suffering from excess capacity, and that
viability could only be obtained through a reduced fleet
made up of modernized vessels capable of landing high qual-
ity herring. Measures to this end were introduced in the
management plan of 1983.

Rationalization Becomes an Ob'ective

In 1982, the purse seine fleet to be managed in Scotia-Pundy
consisted of 65 vessels. Forty-nine of these were from the
Scotia-Pundy Region iteelf, and 16 were from the Gulf of St.
Lawrence Region. Within the Scotia-Pundy fleet, 42 vessels
were owned by fishermen, although minority shares in some
vessels may have belonged to processing establishments. The
Scotia-Pundy fishermen were represented by two associations:
the Atlantic Herring Pishermen's Marketing Cooperative, with
35 members and the South West Seiners Co., Ltd., with 14
members. The purse seiners of the Gulf of St. Lawrence be-
longed to the Gulf Seiners Association. All three associa-
ti.ons were, in reality, only loose cooperative arrangements,
although the South West Seiners, Co., Ltd. has served as an
administrative organization for its members. mone Of these
organizations were exercising much control over their mem-
bers by 1982. In the 1980s, the organizations lost control,
and the independent behavior which had characterized the
herring purse seiners in the past again became a dominant
characteristic.

The 1983 management plan was designed to correct some of the
previous deficiencies as well as to promote conformity with
the objectives of conservation, viability and efficiency.
This plan contained substantial modifications to previous
plans and involved the following steps:
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Industry consultations. The extensive consultations
with representatives of the three seiner groups, which
had taken place between 1981 and 1983, were to con-
tinue.

Separation of the fishing fleets. This separation re-
sulted in the entire 4WX purse seine herring allocation
being assigned to the Scotia-Fundy fleet. The purse
seiners based in the Gulf of St. Lawrence had their
fishing activities confined essentially to that area,
with minor catches allowed them in the adjacent area of
4Vn. This action was necessary so that effective quota
transfers could occur; that is, only a quota acqui red
in the same region could be fished by the buyer.

2.

Single fleet quota developed. Areas 4W and 4X were
combined and a single quota established for the two
districts. Previously, there had been a separate fleet
quota in 4W and in 4X. Three classes of vessels were
identified in this revision: those fishermen-owned ves-
sels fishing only in the Bay of Fundy  Class A!; those
fishermen-owned vessels fishing the Bay of Fundy and
other areas  Class B!; and processor-owned vessels
 Class C!. In most cases, Class A vessels were less
than 65 feet; Class B vessels over 65 feet; and Class C
vessels over 65 feet in length. The quota of each ves-
sel was a proportion of the fleet allocation and was
based on its historical performance.

A fleet-reduction program was implemented. This in-
volved granting the right to transfer vessel quotas
through sale and purchase as a mechanism to remove ves-
sels, with the constraint that no single vessel could
acquire more than 4 percent of the purse seiner alloca-
tion.

Guarantees were given by the Minister of Fisheries and
Oceans as follows:

5.

ten-year duration of the program;

vessel quotas would remain in effect for the
duration of the plan;

the purse seine fleet would have an overall
quota of at least 80 percent of the 4WX TAC;
and

no new purse seine licenses would be permit-
ted into the fishery.

Vessel replacements were permitted, provided that the
fish hold of the replacement vessel be installed with a
refrigerated sea water  RSW! or chilled seawater  CSW!
system.
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the season was over the system again began to reveal flaws.
The quota assigned to each enterprise was, in most cases,
far less than the vessel's catching capability, and thus
misreporting became rampant. The situation was alleviated
somewhat in 1985, when the fleet quota was increased by
about 65 percent  the increase in TAC was contrary to the
advice of DFo biologists!. This increase in the fleet quota
was a package deal between the Department Of Fisheries and
Oceans, the purse seiners, and the processing industry. In
addition to the extra quota, the agreement included greater
access by DFO officers to the information available at the
OffiCes Of the purse Seiner aseociations. The industry made
a collective agreement to manage the fishery in accordance
with the management plan, to observe the regulations, and to
provide accurate catch data for stock assessment.

In the next pages an attempt will be made to lay out and, as
much as possible, explain some key issues in this attempt to
implement a property rights system.

NISREPORTIHG

NOSt aSpeCtS Of the miSrepOrting Syndrome relate tO the dOl-
lars and cents of the fishing business and appear to be de-
termined by the following: quality, excess capacity, large
debt, price  negotiated or otherwise!, and collusion among
fiahermen and betWeen fiehermen and prOCeSSOrS. NierepOrt-
ing can be defined as landings for which no accounting has
occurred, or for which the figures supplied differ from the
actual. Fish discarded at sea and not reported can also be
included within this definition. Recent analysis of this
issue for the Scotia-Fundy Region �WX! indicates a long
history of underreporting that since 1973 has differed from
the actual by a factor ranging between 1.3 and 1.8. A com-
mOn COnCeptiOn amOng fiShermen in the Bay Of Fundy herring
purse seine fishery is that misreporting of landings has al-
ways occurred; furthermore, it is not a phenomenon re-
StriCted tO purse Seiners alone. In general one might say,
somewhat cynically, that if there is an incentive to misre-
port, it will be done.

Underreporting sometimes happens before the fish even
reaches the shore. When the fish are seined and found to be
unsatisfactory due to the small size and/or the amount of
"red feed", they are released. Some or all may be killed in
the process. Sometimes vessel owners aump whole boatloads
at sea rather than face apprehension by enforcement people
monitoring quotas. In these cases, neither the kills nor
the catches vill be reported. This is referred to as
"Culling at sea". It ia a praCtice that impedes acCurate
biological assessment and is prohibited by regulation.

Processors typically buy fish for a particular end product;
therefore, their willingness to buy a boatload of herring
will depend on the yield of fish of the required size and
quality. For example, if the yield of the desired quality
is 80 percent, 20 percent will not be paid for. Thus, the

224



sales slip will only show, at most, the amount purchased,
and less if there is further underreporting. The fishermen,
who consider fish not paid for as fish given away, are also
quite happy to see that volume ignored when debits to their
quotas are recorded. The seller and the purchaser therefore
have a mutual interest in ignoring that portion of the
catch. This situation is reinforced by a negotiated price
for herring.

There are other relationShips between the fishermen and the
processing firms that give them an incentive to collude.
Processors may own a vessel entirely, or a portion of it.
They may extend loans to fishermen. Given this situation,
the small size of the quotas, and the available excess ca-
pacity, it would be more surprising if no attempt were made
to exceed quotas and to fail to report the catch.

Another factor involved in the misreporting of catches de-
rives from misconceptions concerning the schooling of her-
ring stocks. Schooling is a phenomenon of the species unre-
lated to the size of the stocks. Eerring will school
whether on the verge of extinction or in great abundance.
When the fisherman encounters a school of herring, he sees
fish by the millions and may consider his own catch to be
insignificant relative to the biomass. He may then view the
restrictive advice of the biologist as being fallacious and
an unfair imposition.

Attempts to obtain reliable statistics on landings have of-
ten been very difficult; and unreliable statistics made con-
victions in court virtually impossible. There were six pos-
sible sources of catch figures. There were the captains'
hails by radio. If the officer observing the landing at
dockside disagreed with the captain's estimate, he submitted
his own hail. A further source was the delivery note that
was written up when the fish was transferred to a truck for
over-the-road delivery or otherwise changed hands; and there
was the sales slip from the final purchaser. In extreme
cases, the trucks carrying the fish of a suspect fisherman
would be weighed by the enforcement agency, yielding a fifth
record. Finally, there was the vessel log record. This
hodgepodge of records generated in the industry is fre-
quently unreliable, so the permanent records obtained from
them are often less than satisfactory for legal use, or any
other use.

Misreporting can be seen as an expression of disagreement
with current management strategies. A common purpose does
not exist in any portion of this fleet. Each captain views
management options as they affect him. As a result, even
under the most conciliatory of plans, disagreements will oc-
cur. It has been documented in this fishery that when ves-
sel quotas are fully accepted and voluntarily implemented
 the 1976-78 case!, there will be compliance; if imposed by
bureaucracy, however, they will elicit considerable negative
reaction: overfishing, misreporting, and challenges to au-
thority all the way to the courts of law.



ENFORCEMENT

Le al As ects

Once management programs in the herring fishery required
fishermen to adhere to their individual quotas, enforcement
became a problem. There are several reasons for this.
First, when quotas were established, insufficient attention
was devoted to the question of enforcement. The enforcement
of quotas requires legislation, followed up by detailed reg-
ulations designed to implement it. The process of putting
all that in place is slow and cumbersome, and it is possible
that the experience would have been different had the system
of regulations been established before quotas were allotted.
Second., although fishermen accepted the rationale of a quota
system, some have continued to seek loopholes and to invoke
the Charter of Rights in their defense when caught red-
handed. To date, there is no regulation stating that a
fisherman must weigh the fish he sells. Thus, he cannot be
charged with misreporting the weight sold when he can de-
clare ignorance of the exact amount, not having been re-
quired to weigh it. Furthermore, the court system does not
appear to share the same concern as enforcement bodies re-
garding issues such as overfishing or exceeding vessel quo-
tas and failure to report the same. Attempts to deter over-
fishing and to limit individual catches to the quota allot-
ted have consequently taxed to the limit the enforcement
manpower of the Department of Fisheries and Oceans. Thus,
the attempts to force fishermen to operate within the limit
of the individual quotas have met with less than notable
success.

Once vessel quotas were put in place in Scotia-Fundy, the
catches by the purse seine fleet were not restricted to the
total allowable catch. Once a property right to catch a
given quantity of fish was granted, it was not rescinded un-
til the season was over. That is, the right of a particular
vessel was not compromised because of the activities of oth-
ers. However, in an attempt to keep catches in line with
the TAC, it was found that by assigning a portion of the
quota to a short period, for example, a week, and requiring
compliance in that period before a reassignment of quota in
the following period, a measure of control was acquired.
Ionger periods led to a lack of continuity, errors, and a
backlog of data. This conclusion was supported by written
reports of violations brought to the attention of fishery
officers � occurrence reports  of which there were 185 in
1985!. An element of surprise was added to enforcement by
selecting at random where spot checks would be made. Such
tight control causes a mushrooming problem in another direc-
tion. If, for example, there were a fleet of 40 vessels and
four quota periods, the number of quotas to be monitored and
enforced for the season jumps to 160.

Earlier in this paper it was pointed out that the proponents
of property rights did not envisage a need for additional
enforcement; rather, its reduction or elimination was ex-
pected. Some fishermen did adhere to the rules, but it
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tended to be those whose capability matched fairly closely
the quotas they were allowed. There were, however, notable
deviations from the allotted quotas. Recent research on
this issue has produced estimates that enable us to adjust
reported catches in the herring fishery. Between 1973 and
1979, it has been estimated that actual catches exceeded re-
ported catches by a factor of 1.2, and by 1984, by a factor
of 1.8, during a time when fishery officers were monitoring
landings nightly.

It is clear that given the characteristics of the Scotia-
Fundy purse seine fleet, and given a free hand, fishermen
cannot be expected to enforce or observe their own quotas.
Thus if a quota system were to be introduced in an industry
with similar characteristics, extensive enforcement mecha-
nisms would be required to prevent abuse. For the Scotia-
Fundy Region, the following series of steps have been con-
sidered necessary:

Ste s taken in 1985:

l. A condition of license which requires a report of the
quantity landed, area and time of fishing

2. A weekly renewal of this condition of license

3. Authority to demand at time of landing a record of all
fish caught, bought and sold

4. A requirement that the captain of the vessel provide
signed landing slips and log records

5. Annual licensing, including restrictions on gear and
area of activity

Additional re ulations ro osed:

6. Regulations enabling the Department of Fisheries and
Oceans to close ports to landings, if deemed necessary
to control abuse

7. Regulations requiring purse seiner captains to specify
where fish will be landed

8. Regulations requiring the industry to weigh all herring
at the point of landing

9. Regulations requiring that all processing records be
kept and made available/forwarded to enforcement au-
thorities

In addition, other requirements include coverage at sea with
patrol vessels to observe fishing activity and, on land,
wharf monitoring.
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Costs

It should be obvious from the discussion to this point that
the enforcement of the vessel quota system has been time-
consuming and costly. The elements of the process are var-
ied and include: the preparation of annual plans, setting
up and pursuing paper trails, monitoring, enforcement, and
being involved in court proceedings. In addition, other en-
forcement activities were sacrificed because of the diver-
sion of personnel to the purse seine fishery. Then there
were the financial costs involved in all this. For 1985, it
is estimated that the cost in salaries and overtime exceeded
$500,000. This was for a fishery of 90,000 metric tons with
a landed value of $18 to $20 million, involving 42 vessels
and 20 to 25 unloading ports.

Government agencies in Canada, and just about everywhere
else, depend on the activities and output of the fishing in-
dustry to provide the data necessary for analysis and deci-
sion-making. Unfortunately, the atmosphere of confrontation
that has prevailed in the herring fishery in Scotia-Fundy in
recent years makes such a free exchange difficult and some-
times impossible. It might be difficult to put a dollar
value on the cost of a lack of mutual respect, but certainly
that cost includes a reduction in the effectiveness of pub-
lic agencies.

COCCI USIONS

The objective of this paper was to tell a story of the expe-
rience in Scotia-Fundy in attempting to implement quasi-
property rights in the purse seine herring fishery and,
maybe Somewhat cautiously, to point to some causal factors
in the outcome. The experiment, if such it be, is not over;
there are seven years to go, and in the interim there will
likely be additional efforts through legal means to exercise
tighter control. It is also possible that the number of
vessels in the fleet will diminish in the interim. Our
views of the experience could very well differ in 1992 from
what they are now.

The stated objective in implementing a system of property
rights in the herring purse seine fishery was to improve and
stabilize the profitability of the fleet, to modernize it,
and to give it the capability to land a high-quality prod-
uct. Wrapped up in all this was the belief that conserva-
tion of the stock would be easier to achieve.

The first three years of the system, 1976-79, appeared to be
successful. That success has been attributed to the exis-
tence of a single management authority � which seems to imply
that fishermen were completely independent of fish proces-
sors and that the fleet management was completely indepen-
dent of its members. In this manner a cooperative spirit or
peer pressure would compel adherence. Actually, the condi-
tions in the industry at the time, and the incentives of-
fered, made belonging to that management authority  the Co-
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op! financially rewarding. ln 1979, when markets turned
sour, the Co-op itself broke up and fishermen began to ex-
ceed their quotas. Nevertheless, after the split in the Co-
op the purse seine fishermen formed a separate organization
called Pundy Coordinators to manage over-the-side sales to
foreign vessels on behalf of all the purse seiners. This
organization enabled the benefits of this operation to be
shared equally among all crews. It would appear that fish-
ermen will belong to a single organization as long as the
benefits exceed the sacrifices.

By 1983 the problem fostered by excess capacity, an insuffi-
ciency of quota to give all the vessels sufficient income to
be profitable, began to be recognized and addressed. Quotas
were made salable. Seven vessels have been removed and
their quotas bought by other purse seine owners. Pour of
those sank prior to the sale of the quotas. The fact that
vessels did not have to be disposed of when the quota was
sold no doubt facilitated the process. A processing firm
that owned two vessels combined the quotas on one vessel and
removed the other from the fishery. Only two independently
owned and operated purse seiners have sold their quotas.
One might wonder at the reluctance to sell a quota obtained
free in a fishery that is frequently depressed. The answer
appears to be that no one will buy an extra quota when it
can be obtained by fishing it and failing to report it. The
process has been slow, but with tighter controls, so that
catch figures are closer to quotas, more fishermen may be
encouraged to take their gain and leave while there is time
left in the guarantee. We shall have to wait and see.

The conversion to modern efficient vessels capable of land-
ing high-quality raw material has also been slow, but by
mid-1985 two newly constructed vessels had entered the fleet
and four others were under construction. Furthermore, there
is evidence of down-sizing of vessels to match the quota and
to operate at lower cost.

The exceeding Of quotas and the misreporting of catches has
been frustrating to the interests of stock management; this
problem has been costly and divisive, since some fishermen
are apparently allowed to break the law with impunity.
Given the excess capacity in the fleet and the "mores" of
fishermen it should not have been unexpected. But it ap-
pears that an efficient property rights system for indepen-
dent fishermen requires as a first important step bringing
capacity more in line with allowable catches than has been
our experience.

The writers wish to acknowledge the comments and suggestions
of M.C. Cormier, Janice Raymond, and Hugh Corston of DPO,
Halifax; and Pamela Race of the Bedford Institute of
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Oceanography. We reserve for ourselves the responsibility
for any remaining deficiencies and errors.
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I~CTIOW

Ontario has one of the largest and most valuable freshwater
resources in the world. One-sixth of the total expanse of
the province is fresh water. The Canadian portion of the
Great Lakes covers an area of 33,400 square ~iles, plus an-
other 34,800 square miles made up of smaller lakes, rivers
and streams. The fish populations in these waters have sup-
ported a commercial fish industry for approximately 160
years. The industry is tbe largest producer of freshwater
fish in Canada, having caught some 49,927,046 lbs with
landed value of $35 million in 1984. This figure represents
lees than 1/2 percent of the Gross Provincial ProduCt. The
industry provides full and part-time employment to over
2,000 fishermen. A further 900 people are engaged in fish
handling and processing.

The fishery is widely scattered throughout the province, but
is concentrated along the Great Lakes, notably Lake Erie.
Fishing vessels range from canoes and gillnetters in the re-
mote northern settlements to large, modern trawlers,
equipped with the latest electronic gear, on Lake Erie. In
recent years Lake Erie has contributed about 80 percent of
the total provincial catch.

Catch statistics and values, and statistics on employment
and investment in the commercial fishery, are available
from the Director of Fisheries/Ontario Ministry of Natural
Resources/99 Wellesley Street West/Toronto, Ontario/CANADA
W7A 1W3
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Early urban development, the American Civil War, World War
I, and the economic expansion stimulated by World 'War II
prompted higher production, which with the effects of pollu-
tion and the invasion of the lamprey, alewife and smelt, had
a detrimental effect on many fish stocks. Changes in catch
composition took place, characterized by losses of larger
and more highly valued species and increasing industry re-
liance on those less valuable. For example, lake sturgeon,
lake herring and blue pickerel have virtually disappeared
from Lake Erie, leaving a fishery reliant on yellow perch,
smelt and white bass.

The early, unlicensed, commercial fishing industry was di-
rected to local  Canadian! markets. PopulatiOn Centers
grew, and by 1855 fish harvested from Lakes Huron, Erie and
Ontario were being exported to the United States. Ccmzaer-
cial fishing licenses were first issued in Ontario in 1890.
AlthOugh the records are not clear, commercial fish licens-
ing as it has become familiar to current participants came
into being in the early 1920s, when fishermen were required
to report their catches monthly.

The loss of stocks through exploitation and the depredations
of the lamprey in the Upper Lakes caused such disarray in
the fisheries that fishermen were allowed to keep their li-
censes in abeyance from 1957 until 1966. It wae during that
period that the principle of limited entry was confirmed.
In the early 1960s, price aberrations led to the formation
of a Fisheries Prices Support Board with the goal of stabi-
lizing yellow perch prices. By the late 1960s the commer-
cial fishery had gained strength, aided by lamprey control,
careful and innovative marketing, and a vessel building pro-
gram supported by the federal government. By the 1970s, the
status of fish stocks in Lakes Erie, Ontario, Huron and Su-
perior prompted expressions of concern by the governments of
Canada and Ontario. It was agreed that Ontario's fisheries
problems required a coordinated strategy if Ontario's sport
and commercial fishery values were to be maintained. The
Strategic Plan for Ontario Fisheries, published in 1976, was
the result. The plan called for the rationalization of the
commercial fishery.

FISHERIES ADMINISTRATION PRIOR TO 1984

Other than adherence to limited entry on the Great Lakes
 new fisheries managed by species quotas were allowed to de-
velop on northern inland lakes! and a zone quota system in
eaztern Lake SuperiOr, OntariO praCtiCed a SyStem Of manage-
ment which provided individuals with the right to go fishing
on an annual basis. Licenses were issued at a nominal fee,
based on the type of fishing gear used, for an unspecified
quantity of fish, in an area or lake, for one year. The
methods of harvest control may be best described as indi-
rect, limiting gear and harvest efficiency by means of sea-
sons, area exclusions, mesh sizes, gear limits and size lim-
its. During the period from the late 1960s to the early
1980s, fishermen increased their fishing effort through ves-
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sel purchase and the use of more efficient gear to compete
with other fishermen to gain a larger share of the most
valuable species. The catch potential of the fleet ex-
panded, aided by gear improvements  nylon multi-filament,
monofilament nets! and fish-finding technology.

As signs of overexploitation became more widespread, man-
agers attempted to contain catch efficiencies further by in-
stituting even more regulations, to the extent that the reg-
ulations became almost incomprehensible, even to conserva-
tion officers. The fishermen responded by under-reporting
catches, introducing further gear innovations, and acquiring
larger vessels. The costs of management increased, and so
did the costs of operation. Any profit tended to be in-
vested in fishing equipment, and the black market value of
fishing licenses, which were ostensibly annual instruments,
and which had acquired a speculative value, rose. Moreover,
the administrative system made no provision for the reduc-
tion of the number of participants. Zt is trite to say, but
true of the situation, that there were too many licensees
chasing too few fish.

POLICY DEVELOPMENT, 1979 TO 1982

The commercial fishery's system of administration which no
longer met the needs of the industry or of society at large.
Spurred on by problems of fisheries resource availability in
the Great Lakes, signs of imminent collapse in specific com-
mercial fish stocks, and angler criticism of Great Lakes
lake trout rehabilitation measures, which allowed commercial
netters to take lake trout, the Ontario Ministry of Natural
Resources  O.M.l4.R.! began tentative overtures to the com-
mercial fishing industry, represented by the Ontario Council
of Commercial Fishermen  O.C.C.F.!. As a result, O.C.C.F.
agreed in 1979 to join with O.N.N.R. to form a joint
"Committee to Modernize the Ontario Commercial Fishery."
That committee presented its report in 1982. The report
contained elements which served as a basis for the system of
commercial fisheries administration system that subsequently
developed.

The program goals were:

protection of stocks
economic well-being of the commercial industry
confirmation of commercial fishing as a contributory
primary industry
reduction of conflict with recreational fishermen

Main features of the program were:

l. Harvest control; Individual species quotas were as-
signed to each fisherman according to guidelines agreed
to during consultation with participants. Past perfor-
mance was a major factor in quota decisions on the
Great Lakes. All fishermen licensed in 1983 were con-
sidered eligible for a share of the commercial fish al-
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location. Calculation of past performance referred to
a period of seven years prior to 1983. Fishermen re-
ceived their share as the average of the three best
years recorded in the period. This calculation became
known as the "Provincial Formula." There were varia-
tions in the years considered because of known effects
of weather or poor year class strengths in some areas
in the period immediately prior to 1983. The minister
made provisions for appeals when he announced his deci-
sion, in January 1984.

The field components of the commercial fish harvest
controls include a system of regions  8! and districts
�3!, staffed by conservation officers. The legal re-
quirement, established under the Ontario Fisheries Reg-
ulations, is that fishermen must report catches and
sales, up to and including the first transaction, on
either a daily  Lake Erie! or monthly  elsewhere! ba-
sis

All sales receipts other than for fish buyers regis-
tered by the Department of Fisheries and Oceans are
submitted monthly. These fish buyers are in turn re-
quired to report their purchases and sales. Then re-
ports are fed into a computerized system programmed to
deal with licenses, assigned quotas, monthly harvest,
and harvest-quota reconciliation.

2. Transfers of licenses and uota: Ontario's program of
commercial fisheries mo ernization provides each fish-
erman with a form of proprietary right in the fishery
as represented by the sum of the quotas of each species
assigned to him or her. These quotas may be sold
wholly  requiring Deputy Rinister, O.R.N.R. approval!
or in part to fishermen in the same fishing zone.

3. License fees: New license fees were introduced: the
fee is comprised of a base price of $100.00 plus royal-
ties. The royalties are intended to provide a more
meaningful contribution to management costs associated
with the commercial fishery. Although they haven' t
been confirmed, royalties are to be introduced in 1987,
and will approximate 1 1/2 percent of the landed value;
a gross revenue in the range of $600,000 is expected
 Canadian!; an increase of more than $500,000. The in-
dustry has been led to understand that this contribu-
tion will rise as time goes on.

4. Reduced re ulator controls on fishin : Complicated
regulations characteristic of indirect means of con-
trolling harvest were dispensed with to a large extent.
Many of the important regulations that have been re-
tained are embodied as license conditions. Local work-
shops were held to promote fishermens' awareness of the
new rules of the game.
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5 ~ ~coo ~ at o: ot o pot to 5 * th
mercial fishery came about after prolonged consultation
and involvement on the part of industry representa-
tives. This developing partnership was given further
opportunity to grow when the Minister made financial
provision for further cooperation in the areas of
"self-policing" and fisheries assessment, in Lake Erie
and Lake Huron respectively; and by encouraging such
ventures elsewhere.

PROGRAM IMPLEMENTATION

In Januai'y 1984, the Ontario Minister of Natural Resources
announced his intention to move to individual species quota
management for the 1984 fishing season and subsequent sea-
sons. Perhaps prompted by an awakening awareness of the im-
plications to its rank and file members, who were largely
unaware of what had transpired to that date, the Ontario
Council of Commercial Fisheries publicly repudiated its for-
mer support for individual quotas as a means of administer-
ing the fishery, on the basis that the "conditions of accep-
tance"  more enforcement, more fisheries assessment and cen-
tralized control! referred to in a covering letter submitted
with the committee's report had not been met. Furthermore,
the Executive Vice President of the Council and other Coun-
cil officers traveled to the local Association meetings, ac-
tively counseling fishermen against entering into negotia-
tions on allocation and sharing formulas. Faced with this
predicament, the Minister of Natural Resources chose to
maintain the momentum towards modernization by resorting to
the "Provincial Formula" for quota sharing. The formula
recognized the level of fisherman commitment and financial
investment as represented in a fisherman's production
records. It did not take into account historic conditions
of stock strength, nor market forces, which may have made
fishing so uneconomical for some that they ceased to fish.

As negotiations reopened in 1984, O.M.N.R. began a series of
evaluations of allocation and quota sharing formulas. It
was felt that this was needed because of mathematical errors
and because industry representatives subsequently presented
quota-sharing suggestions that served the industry better
than did the Provincial Formula, without threat to the re-
source. Even so, the Provincial Formula remained the domi-
nant mechanism throughout the Great Lakes. Historical
records, Ryder's Morphoedaphic Index based annual yields,
and, rarely, fisheries assessment based predictive models
used in inland  non Great Lakes! waters, complete the pic-
ture of means used to derive allocations to the industry.

RESPONSE OF THE INDUSTRF

The January 1984 announcement and subsequent implementation
of individual species quotas stimulated certain responses in
the industry, as follows:
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A eals to uota Review Committees

The announcement of the impending change to individual
species quota management was accompanied by the provision of
lake quota review committees, with a paid chairman who, hav-
ing heard the facts put forward by both individual fishermen
and the local manager, made recommendations for solution to
the Minister. One hundred out of 900 licensees resorted to
this form of arbitration.

A eals for Government Assistance to Avoid Financial
Disaster

Xt is difficult to assess the seriousness of each claim, but
twelve fishermen made distinct and substantiated appeals to
the Minister for some form of financial relief following the
introduction of individual species quota management in 1984.
Without exception, these individuals were from Lake Erie;
they had chosen to ignore a 1981 Minister's letter advising
against further investment in the fishery, and they had in-
curred heavy debt loads by purctas'ig fishing operations
modest catch performances. Excep ior two special circum-
stances resolved by buy-out by the agency, no relief was
provided. Ten appellants remain in the fishery, and two
have since bought complete or part quotas from others.

Develo ment of Self-Re ulation

During the last year or so of the limited access  but unlim-
ited harvest opportunities! administrative system, a group
of fishermen and processors in western Lake Erie took steps
within the industry to ensure local compliance with license
conditions devoted to incidental catch and the walleye quota
 the only species in western Lake Erie under quota from 1977
to 1983!. Their motivation was clearly to demonstrate the
effectiveness of "self-policing" and to deflect the need for
province-wide individual species quota management. Despite
the inevitable disenchantment that followed the introduction
of individual species quotas in 1984, a demonstration of
clear resolve to enforce individual quotas by O.M.N.R.
prompted continuation and subsequent refinement of the self-
regulation which is now in effect at Lake Erie ports. Self-
regulation, in its Lake Erie form, requires fishermen to
land fish at specified ports and between certain hours and
relies on  a! trusted executive officers from the industry
with the authority to enter fish houses and verify records
and contents of fish boxes,  b! a commitment by the fisher-
men to the rules established by the processors, and  c! a
free exchange of information between the executive officers
responsible for self-regulation and the local office of
O.M.N.R. The system is now so refined that industry offi-
cers have access to O.M.N.R. enforcement files and the fish-
ermen have a clear role in enforcement, formerly wholly the
responsibility of O.M.N.R.
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Challen e to the S stem

Although a large proportion of industry participants ac-
cepted the implementation of individual quotas with miniraum
demonstration of reluctance, a segmerrt of the Lake Erie
fishermen chose to ignore the strictures imposed by the
quota system, on the grounds that the Minister of Natural
Resources was not empowered, in law, to impose individual
quotas. In September of 1984, a group of fishermen chal-
lenged the Minister's power to adrainister quotas. A series
of court decisions created considerable confusion, which was
finally resolved in February of 1986, when the Ontario
Supreme Court found that the Minister has the power to ad-
minister the fisheries by means of individual quotas. That
decision was subsequently appealed to the Supreme Court of
Canada, where it is yet to be heard. The period of uncer-
tainty in 1984 resulted in a small number of fishermen con-
tinuing to fish aggressively until forced to cease by bad
weather. TheSe individualS were SubSequently Charged, aS
were others who clearly exceeded their quotas without rea-
sonable excuse. On the positive side, the Minister received
widespread support from the industry for the retention of
individual species quotas during the period of the Court
challenge.

Marketin Strate ies

The individual species quota system in Ontario is only en-
tering its second complete year of operation in 1986, but it
is already apparent that the fish processors have adjusted
their operations, and their prices to fishermen. This fact
becarae evident in 1984, when yellow perch, walleye and smelt
prices advanced, only to fall dramatically during the period
of uncertainty and glut resulting frora the court challenge
already referred to. Further evidence of price support
prompted by demand appeared in 1985, when a group of fisher-
men in eastern Lake Erie asked for an increase in smelt al-
location of some six raillion pounds. The processing sector
greeted the news of the Minister's agreeraent to the request
with expressions of consternation, and the smelt market col-
lapsed. After that episode, industry leaders and processors
formally tendered a resolution to the Minister to the effect
that any request for allocation or quota increases, in year,
be routed to industry representatives for their recommenda-
tion, and that 60 days notice be given of any additional al-
locations, to allow for market adjustments. The prices of
high volume, market-vulnerable species, notably yellow
perch, smelt and whitefish, are clearly susceptible to
changes in supply volume.

Fishin Strate ies

Faced with the implementation of individual quotas in 1984,
the industry reacted in various ways, depending on local and
individual circumstances. Generally speaking, fisherraen on
the inland lakes fished much as they had before by virtue of
long association with quota management in one form or the
other. If anything, the fisherraen of eastern Lake Superior
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were encouraged by individual species quota raanagement,
which guaranteed their share of the allocation. In previous
years they had been subject to a zone quota system that ef-
fectively closed all fishing once the lake trout quota was
taken by large operators. Small operators had been left
fishless, on the beach, or with only a meager share of the
zone allocation. This fishery was really a "racehorse fish-
ery," which terminated in 1984 with the introduction of in-
dividual species quota management. Further south, and par-
ticularly in Lake Erie, the quotas were sought for and
caught with relative haste. Somewhat elevated prices were a
factor, but another was a level of distrust of the agency
that prompted fishing operators to acquire their share "in
case O.M.N.R. changed its mind." In individual circum-
stances it appears that operators deliberately increased
their harvesting efficiency in order to catch their quotas
early, thereby justifying requests for further quota assign-
ments in order to maintain local employment. In conse-
quence, any early attempt by the Lake Erie portion of the
industry to maximize real income by marketing strategy or
harvesting efficiency has been masked.

Ac uisition of Nore uota

Other than governraent financed buy-outs, concentrated in
Georgian Hay  of Lake Huron!, Lake Ontario, and Lake of the
Woods, and intended to reduce total harvest on stressed fish
stocks in favor of the recreational fishery, movement among
fishermen to acquire more quota by purchase only began to
gain momentum in mid-1985, one year after introduction of
the individual species quota system. Two factors had served
to slow reconciliation of quota with fishermen's business
objectives until that time. First, and most influential,
was the court challenqe to the Minister's authority, which
was perceived by the industry as a test of the individual
species quota system's future. The decision of the Ontario
Supreme Court cleared the way for business decisions, and in
the period raid-1985 to the present  April 1986! 18 complete
fisheries changed hands. Second, was a 1984 decision by the
Minister denying sales of part quota due to fears of
monopoly. That decision was rescinded in 1985, and since
then 70 transactions, worth over $500,000, have taken place
involving monetary payments, as well as trading of species.
A joint Ministry-Industry appraisal of the effects of such
transactions in January 1986 revealed no sign of any devel-
oping monopoly.

SITUATION TODAY; OBSERVATIONS

Ontario's individual species quota management systera is now
in its third year of implementation. Any appraisal of the
effect of the system on the fish stocks themselves would be
imprudent. Even so, some interim observations on the effec-
tiveness of the system are in order. That some of these are
negative in nature may be of interest to agencies consider-
ing similar measures elsewhere.
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Protection of Stocks

The extent to which fish stocks have been given actual pro-
tection has been masked in Lakes Erie and Ontario by the
fact that some species were overallocated in 1984, largely
because of reliance on past performance  spanning a period
of overfishing! as an allocation sharing method. The
paucity of year classes supporting the yellow perch and
smelt fisheries in Lake Erie and the yellow perch fishery in
Lake Ontario continues to give managers cause for concern.
Elsewhere, managers have confidence that allocations for all
commercial species are within reasonable bounds. Although
certain species, e.g. chub in Georgian Bay and walleye in
Lakes Erie and Ontario, are showing signs of increased sta-
bility, these improvements cannot be ascribed solely to the
introduction of individual quotas, except perhaps for wall-
eye in Lake Erie, which has been subject to a quota system
since 1977. The other species that is of international con-
cern in the Great Lakes system, lake trout, has not re-
sponded to rehabilitation efforts in the time anticipated.
The Great Lakes Fisheries Commission has registered a formal
concern to all agencies that fishing mortality rates remain
in excess cf levels necessary to achieve rehabilitation.
There is little doubt that the Ontario commercial fisheries
harvest, totaling 9,463,665 lbs from Lakes Superior, Huron
and Ontario, contributes significantly to the mortality
rate; this fact suggests that allocations to the commercial
fishery should be reduced.

Lake trout management is further complicated by the inciden-
tal catch  by-catch! of lake trout in nets set for other
species, including small mesh gillnets set for chub  deep-
water cisco! and yellow perch, in Lakes Superior and Lake
Ontario respectively. The provision of modest quotas to le-
galize the sale of incidentally caught lake trout failed be-
cause fishermen deliberately sought to complete that quota
and exceeded it, to the detriment of lake trout stocks. The
effect of individual species quota management in terms of
stock protection, as distinct from the effects of strong
year classes, will be clearer for smelt and yellow perch in
Lake Erie in the late 1980s, and for the longer-lived
species such as lake trout and whitefish in the Upper Iakes
 Superior, Huron! in the early 1990s. The problem of pro-
tection of discrete or distinct genetic stocks in near-port
areas remains to be addressed. Current harvest control mea-
sures concentrate on onshore monitoring, and there is little
opportunity to verify the site of fish capture.

Incidental Catch

The problem of incidental catch  by-catch!, represents a
twofold threat to the future of the Ontario commercial
fishing industry, strongly reliant on gillnets and operating
in mixed fish communities. To date, the industry has not
seen fit to adjust its activities to reduce incidental catch
of sport fish in situations where recreational interests are
dominant. The result has been a rising tide of criticism
and, more recently, carefully orchestrated campaigns to ban
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the gillnet from Lake Ontario. This proposal is seen by the
gillnet industry as a challenge to its own survival. The
economic leverage of the Provincial recreational fishery,
compared to that of the total commercial fishery, is on the
order of seven to one.

Secondly, and related to the foregoing, the incidental catch
of commercial species of one kind  once that species quota
has been filled! may, in many situations, impede the opera-
tor's progress towards the completion of another quota, with
obvious disadvantageous results. Until recently, fishermen
tended to take the attitude that they are entitled to any
fish in their nets. Society is now giving notice by means
of "ban the gillnet" campaigns that this attitude is not
acceptable. By virtue of the losses of sport fish and the
impairment of progress towards stock rehabilitation caused
by commercial incidental catches, the onus is upon the in-
dustry to seek other means of pursuing its activities in ar-
eas where recreational fishing is very important to the
economy.

Any changeover to selective gear will require substantial
investment which, for some operators, may be out of the
question, causing further retirement from the industry.
Some elements in the industry see any movement towards con-
version to live capture gear as an indication of weakness
and as a portent of the end of the industry as it is
presently constituted. The ministry of Natural Resources
has thus far restricted its activities to the promotion of
selective gear.

Distribution of Income and Harvest

The last-minute refusal of industry members to participate
in joint decisions on quota sharing formulas resulted in
heavy reliance on past performance as the basis for quota
sharing for most fisheries in Ontario during the period of
quota assignment in 1984. This decision recognised the con-
tribution of long-term active participants to the industry
and to the Provincial economy, confirming traditional dis-
tributions of income within the fishery. One result was to
impede the opportunities for expansion by any newcomers, who
will have to invest further if they want to acquire more
quota for themselves. Although the picture is not alto-
gether clear, prior to 1984 there were signs in certain
parts of Lake Erie of aggressive expansion by newcomers, in-
cluding round-the-clock fishing and heavy investments in
boats and equipment. How much of this was designed to off-
set debts incurred to finance entry into the fishery, and
how much to develop a good fishing record in anticipation of
quOta management, ia nOt Clear. SubSequent tO 1984 there
have been retirements from the fishery. Retirements have
been prompted partly by economic forces at work on individ-
ual fishermen and partly by the agency buy-out programs pre-
viously described. The extent to which the introduction of
individual species quota management has influenced fisher-
men's net incomes remains to be seen. Their net incomes are
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also influenced by individual operators' ability to reduce
variable costs.

Coo eration and Dere ulation in the lndustr

One result of the quota management system instituted in
l984 was that henceforth an operator's gross annual income
would be roughly the same as the total value of all the
species quota assigned him. Records of investment are prim-
itive, but there are indications that Great Lakes commercial
operators are trading their boats back and forth rather than
acquiring new ones.  The anticipated life span of a Great
Lakes fish tug hull is commonly 30 years.! Noreover, the
recognition that fellow participants in the industry are
guaranteed their share of the allowable catch has led to
greater cooperation between fishermen for mutual advantage.

Althaugh the requirements for reporting catch, effort, loca-
tion and the conditions of participation are more stringent
than before, regulations applying to the means of harvest
have been relaxed considerably. The fisheries management
philosophy underlying individual species quota management is
restriction of harvest to levels which allow for sufficient
escapement to ensure continued stability of the stocks.
Regulations that were clearly aimed at reducing harvest ef-
ficiencies--closed seasons, depth regulations, size limits,
limits on gear, etc. have been or are in the process of be-
ing removed. In specific instances where there is concern
about stock strength, as there is for yellow perch in east-
ern Lake Ontario, gillnet mesh size regulations are being
retained.

Operators who cannot catch their assigned quota, for one
reason or another, are permitted to delegate the opportunity
to others. Short-term, part-quota sales represent another
form of cooperation with the potential to improve harvesting
opportunities without threatening the resource. Again,
there have been indications of redistribution of quota be-
cause of specialization  e.g. smelt trawlers have disposed
of walleye quota!. These transactions within the industry
are signs of reconciliation of quota holdings with business
decisions. One other aspect of individual species quota
management is the effect on the income of deck hands, which
is derived from a share of catch proceeds. The effect of
slightly higher market prices has been beneficial to deck
hands in the sense that incomes have been correspondingly
higher; however, that benefit has been balanced by the ten-
denCy for increased efficiency in the industry. Thus, quo-
tas are filled earlier in the year, reducing the period of
employment so that it falls short of the minimum necessary
to ensure the flow of unemployment benefits through the win-
ter months. Some appeals to O.N.N.R. for larger quOtas have
been supported on the basis of maintenance of employment
necessary to earn unemployment benefits in areas of limited
employment opportunity. These appeals were local in nature
and did not enjoy wide industry support; they were not
granted. The absence of any organization representative of
the deck hands makes it difficult to assess their position,



but improved harvesting efficiencies may be offset somewhat
by a reduction in labor efficiency prompted by the entry of
unskilled workers replacing those attracted to more secure
occupations elsewhere.

Com liance Problems

So far as the agency is aware, the 1984 harvest was 60 per-
cent of the total allocation for that year. The final fig-
ure for 1985 is not yet known, but the harvest will closely
approximate to the total allocation of the important
species. Keenly aware of the compliance obligation,
O.M.H.R. has deployed twelve commercial fisheries special-
ists to augment regular enforcement by conservation offi-
cers. By the end of 1986, the agency should have a more
comprehensive picture of the problems to be dealt with,
aside from simple violations of quotas. Nore than 200
charges related to quotas have been laid to date. The prob-
lems that have developed are as follows:

1. Failure to re ort catches on time: seemingly a minor
rn raction, prompte y long-term reliance on buyer
weights at the fish house, this problem remains an ir-
ritant demanding of energy and patience by the man-
agers, particularly when they are dealing with people
in the far northern portions of the province where com-
munications are so poor. Deliberate tardiness enables
operators to justify fishing beyond quota limitations.

2. Failure to re ort location of fishin accuratel : this
may be wholly eli crate on the part o operators
prompted by economic considerations such as low profit
margins when fishing far from port. Fish stocks lo-
cated close to home fishing ports may be overfished as
a result. O.M.N.R. has yet to come to grips with this
difficulty.

3. Trend towards fishermen takin on their own rocessin
there are moves y ishermen fishing waters other than
Lake Erie to undertake more processing and local mar-
keting to enhance real income. This trend enables some
fishermen to reduce their accountability in the commer-
cial fish harvest control paper trail. Simply de-
scribed, fish are accounted for by being sold by John
Smith, fisherman, to John Smith, Fish Products. Trans-
actions beyond first sale are not accountable in the
current system.

4. On-the-lake infractions: These include the use of non-
legal mesh size nets, "dumping"  of too large and too
small fish!, and illicit landings and exchanges to
evade port bound accountability. The extent to which
these infractions occur is not yet clear, nor is their
significance. If the current trend towards self-regu-
lation continues, it seems likely that the industry it-
self will provide the best safeguards against on-the-
lake infractions.
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On the matter of law enforcement, O.M.N.R. takes the
position that satisfactory compliance with commercial
fishing regulations is attained when the nonlegal ac-
tivities of the participants no longer threaten the
goals and objectives of the program.

Effects of Individual S cies Quotas on Market

The effect of the introduction of individual species quotas
on the prices of the more important market species such as
yellow perch, smelt, whitefish and lake trout remains to be
seen. News of the 1984 challenge to the Minister's author-
ity caused yellow perch prices to tumble. During that lim-
ited period of a few days, controls on fishing in Lake Erie
were virtually nonexistent and markets were flooded. Mar-
kets remained soft in early 1985, due to large freezer hold-
ings, but prices had stabilized by mid-1985.

O.M.N.R. � Industr Pro ress to Co artnershi

Since 1984, O.M.N.R. has provided incentives to promote in-
dustry cooperation by allocating extra funding for law en-
forcement and fisheries assessment and by appointing a com-
mercial fisheries liaison officer to troubleshoot issues
demanding resolution. More recently, O.M.N.R. has set the
scene for further industry involvement in fisheries assess-
ment program reviews, allocation decisions, and communica-
tions enterprises designed to promote positive public aware-
ness of the industry and its role in Ontario society. The
industry has responded positively and the climate for future
cooperation appears favorable.

As already stated, the processing industry is prepared to
make adjustments to cope with individual species quota man-
agement in Ontario.

Conflict with Recreational Fishermen

Angler groups are supportive of individual species quota
management, recognizing that the system represents a much
more effective means of controlling harvest than the previ-
ous means of administration. Even so, recreational anglers
continue to stress dissatisfaction with incidental catch
problems in specific waters, as described earlier, and it
remains to be seen whether this concern can be accommodated
by the commercial fishing industry by reasonable adjustment
to specific needs, rather than further confrontation.

SUMMARY

Implementation of the individual species quota system to
manage the Ontario commercial fisheries is still going on.
The process of setting the system in place has been gradual
because of the tacit recognition that the system, in its fi-
nal form, must enjoy the support of the participants. Each
movement to establish a component has been followed by a
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pause which allows for the effects to be considered and fur-
ther refinements made. Even now, O.N.N.R. and the officers
of the industry are carrying the news to fishermen of what
royalties are to be paid in l987. Although working out and
installing the program has been difficult at times, there
has always been mutual recognition that the system which had
sustained the industry for the previous 50 years was no
longer adequate for the expectations of the industry, nor of
contemporary society. O.N.N.R. and the officers of the in-
dustry are now, more than ever, partners in a joint endeavor
that shows promise of providing good quality fish to non-an-
glers in Ontario, positive contributions to local economies,
fish stock information to resource managers, and improved
fish stock stability overall.
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Recent Adjustments in Ontario s
Fisheries

Teel Cowan
Department of Fisheries and Oceans
Burlington, Ontario, Canada

The Central concern of t4is repOrt ie with adjustments to
Ontario's individual transferable quotas. The quota system
will be described briefly. Important concurrent influences
in catch, prices, use of labor, and investment in capital
will be outlined. Adjustments will be described for some
sub-groups.

OSTARIO' S QOOTA SYSTEM

Individual transferable quotas were introduced to Ontario in
l983. Quotas were based on the best three of the past five
years' reported catches. rishermen had two years' notice of
the system so that they could avoid making major investments
if they so wished. The fisherman's share of total catch
used for calculating the quota was applied to the estimate
of stocks available, and that became the fisherman's quota.
Originally quotas were not transferable, but they were made
transferable shortly after their introduction. All or part
of a quota could be transferred to a fisherman licensed to
fish in the area.

markets for freshwater fish have been disturbed over the
past few years. Significant influences include the reentry
of michigan as a producer of whitefish, a dioxin scare in
respect to smelt, apparent changes in taste that have popu-
larixed white baca, competition from cultured trout, which
has displaced lake trout in the market, and increased diffi-
culty in clearing whitefish production because of changes in
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preference in traditional markets. Higher air freight costs
from northwestern Ontario have reduced levels of production
from that area. It is not possible to quantify the aggre-
gate or individual influence of these factors. However, it
is important to note that they have been operating, and that
the fishery has had to adjust to these and other circum-
stances, as well as to quotas.

On balance, it is reasonable to suggest that changes in the
smelt, whitefish, and lake trout fisheries have tended to
reduce earnings, the effect of higher air freight costs has
been to reduce production from northwestern Ontario, and im-
provements in white bass and perch prices have increased in-
comes. Species-related changes tend to be concentrated by
area according to which species are most fished in particu-
lar lakes.

AGGREGATE ADJUSTNENTS

Prom 1983 to 1984, Ontario's commercial fishermen made a
range of adjustments that in retrospect appear remarkably
rapid and smooth, given the scale of change as a propOrtiOn
of the industry.

Total harvest fell from 61 to 51 million pounds. This drop
was shared in all areas except Georgian Say and Lake Supe-
rior, where good harvests of whitefish and chub countered
the province-wide trend. Reduced landings continue a trend
which began in 1979 and was most marked in smelt � this is
attributed to the dioxin scare and not to the quota system.

Compliance with quotas appears to be good. Reported catches
for valuable species are close to the aggregate of quotas.
Enforcement actions have not changed appreciably, and
changes are not attributable to the quota system. Varia-
tions in enforcement actions from year to year appear to be
more related to native fisheries.

Participation in the fishery is declining. Licenses fell in
number from 961 in 1983 to 930 in 1984. This change contin-
ues a trend. Buy-outs of licenses contributed about one-
third of the decline, and retirements contributed the re-
mainder. That licenses were retired rather than sold sug-
gests that they did not have valuable quotas attached to
them. Thia deCline in COmmerCial fOOd fiShing liCenaeS wae
not paralleled by a decline in bait harvest or dealers' li-
censes, which are not quota regulated, and for which new li-
censes are still issued.

Vessels used in the fishery have declined in number from
1,021 in 1983 to 916 in 1984. New investment in the fishery
fell from levels consistently above $3 million to $1.23 mil-
lion. Total investment fell from $58 million to $53 mil-
lion. This decline was concentrated in a reduction of fixed
assets, as yards and numbers of nets increased. Assets
which declined in number and value, besides vessels, in-
cluded piers, ice houses, and net sheds. Less than 10 per-
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cent of this decline is attributable to buy-outs. The
change is a fundamental adjustment in the level of invest-
ment required for each fisherman to have access to a known
volume of fish. Given that nets in inventory remain at ear-
lier levels, harvest capacity is not reduced. The decline
in vessels over 40 feet is proportionately larger than for
smaller vessels. Investment has been redistributed and to-
tal inputs of fixed assets has declined by over 10 percent,
without a decline in capacity.

Employment is the largest variable input in the fishery.
Between 1983 and 1984, the number of fishermen declined from
1,981 to 1,588. This is a 20 percent decline in employment
within the first year of adjustment, following a period of
four years when employment had been stable, within a percent
or so, from year to year.

IMPLICATIONS

The fishery is clearly more efficient as a result of the
year of adjustments.

Input costs are reduced. Total harvests, though smaller,
are as a result of unrelated market adjustments worth more
than previously. Income to smelt fishermen declined by $1.5
million. Income from sources other than smelt increased by
$9.1 million, or more than 25 percent. This increase in in-
come cushioned the impact of change. Of some pleasure for
the economist to note is that even though incomes rose, and
there was capacity to maintain surplus capital and labor,
operators reduced inputs in order to maximize net earnings.

The quota system changed the circumstances of fishermen;
where there had been no artificial limit on expected income,
now a quota set a limit which would only vary with ability
to improve market prices or reduce costs. In the former
circumstances, fishermen invested according to their need to
compete for a share of the harvest and according to the
risks that they were willing to accept. When competition is
limited and there is no need to increase risks for an income
that is fixed in advance, it is clear that investment can
contract, as in fact happened. However, the allocation of
quota did not reflect the willingness of fishermen to accept
risks, or their costs. Quotas were based on historic
catches. Fishermen who had risked investing heavily, but
who did not have enough time, skill, or good luck to have
that investment pay off with high average harvests, did not
receive quotas sufficient to cover their expected costs or
to yield an income of a size that they were willing to work
for if they could. The only economic remedies for this are
the eventual failure of such ventures or an auctioning of
some portion of quotas in order that individuals with high
costs have an opportunity to purchase sufficient quota.
Such people, even in an auction, will be disadvantaged rela-
tive to lower-cost operators. The major difference would be
in the speed of forced rationalization.
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Analysis of fishing behavior suggests that operators whose
quota is insufficient to yield a satisfactory income, cov-
ering fixed and variable costs, will: introduce measures to
reduce costs; poach; buy additional quota; improve their
marketing in order to increase prices; or stop fishing.

Incidence of poaching does not appear to be an increasing
problem from year to year. People from the Ministry of Nat-
ural Resources could address the topic more authoritatively,
but it appears not to be a major issue, due in part to im-
proved prices.

Revenue improvements were substantially greater than ex-
pected. These improvements were based primarily on in-
creased catches of yellow perch and pickerel. However, some
fishermen/packers reported additional effort to find new
buyers, and thus increase price competition. In addition,
many operators are directing an increasing portion of their
production into local retail outlets in order to reduce the
costs of marketing and improve competition. Such a redirec-
tion of energy from the harvest itself to considerations of
quality and marketing would not have been possible in cir-
cumstances which forced producers to invest to ensure secu-
rity of supply rather than quality of output.

Operators reported reluctance to release labor in order to
save costs. Reduction in labor exceeded expectations.

The need to adjust to a range of changing circumstances is
an ongoing fact of life for fisheries. It iS heartening tO
see the speed at which an industry composed of relatively
small-scale participants can adjust to change. In this
case, the pain of adjustment was eased by high prices and
good harvests. This adjustment will add to long-terra sta-
bility. The industry is still large enough and widely
enough held that no single firm, or age cohort, will disap-
pear and leave a vacuum.

Quotas may cause a change in industry sixe and structure
over time, as the costs of quotas rise and the cost of en-
try, which will include quota costs, also rises. New en-
trants will require greater financial backing in the future
than heretofore. A tax on production inputs would restrain
this potential inflation of entry costs. Currently, im-
proved earnings place the fishery on a basis comparable to
other small businesses, and for the time being in circum-
stances preferable to many parts of Ontario's farm commu-
nity.

There is some potential for abuse of the quota system, if
rapid shifts occur in relative values of species or if the
stock assessment system comes to be widely regarded as unre-
liable. So far these risks have not materialixed in On-
tario.

The quota system has improved efficiency in the fishery. It
has not eliminated capacity for overfishing, but it has re-
duced that capacity. Furthermore, it is clear that economic
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pressure for overfishing has been reduced, as it is now more
possible for quota-regulated operators to earn satisfactory
incomes. As a result, for the time being, the task of man-
agement has been simplified.
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Evaluation of Area Licensing in the
British Columbia Roe Herring Fishery:

1981-1985

Paul MacGillivray
Department of Fisheries and Oceans
Vancouver, British Columbia, Canada

IMTRODDCTIOM

~PQC SS

This report evaluates the performance of the area licensing
program used in the British Columbia roe herring fishery.
Area licensing was introduced in 1981, primarily in response
to the management problems associated with the roe herring
fleet's excessive fishing Capacity. The performanCe of the
program over the period 1981 to 1985 is compared to the ini-
tial expectations of Department of Fisheries and Oceans
 DFO! personnel and of the fishing industry.

~Bank ou d

In 1971, B.C. herring stocks appeared to be partially recov-
ered from the collapse caused by intensive fishing during
the 1960s, allowing the establishment of a commercial roe
herring fishery. The relaxation of Japanese import restric-
tions on foreign roe herring products the following year
provided a lucrative new market for B.C. herring. In re-
sponse, the roe herring fishery has expanded to become a
significant component of the B.C. fishing industry. In
1985, the landed value of roe herring fishery exceeded $50
million, and the wholesale value exceeded $100 million.

By the late 1970s, the B.C. roe herring fishery had earned
the reputation of being a fishery manager's nightmare. The
COmmiaaiOn On PaCifiC Fiaheriea POliCy Stated:

The roe herring fishery is extraordinarily hectic due
to the unpredictable stocks and available catch, the
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massive and excessive fishing power, the need to limit
the fishing time to the moment when the fish are about
to spawn and the high values at stake. It is probably
the most difficult of fisheries to manage; fishery of-
ficers, under extreme pressure and great uncertainty,
have to try to restrict openings to a few minutes in
many cases, during which fortunes have sometimes been
made.  Pearse 1982:104!

The management problems associated with the large roe her-
ring fleet were linked to the following factors:

1. Too man licenses: The limited entry licensing program,
inst|tute n 1974, was not effective in keeping the
roe herring fleet at a manageable size  see Table 1!.
DFO's goal of issuing 150 seine licenses and 450 gill-
net licenses was greatly exceeded because it was
difficult to deny any "bona fide" fisherman access to
the resource  Neyer 1976!.

2. Overinvestment: The high incomes earned by roe herring

vestment, which increased the efficiency of the fleet.

Table 1. LicenSes in the roe herring fishery from 1972-85.

Gillnet Seine TotalYear

a Estimate of active vessels.

Mote: Since 1974 participation has been based primarily on
number of licenses issued. However, in recent years
the number of licenses eligible to be issued has been
used. The change in the method of estimating parti-
cipation and the reinstatement of several additional
licenses by the Minister explain the annual fluctua-
tion in participation.

Source: DPO License Division
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1972a
1973'
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

58
223

1,579
1,249
lg285
1,329
1,295
1,302
Ir317
1,309
1,322
1,322
1,326
1,327

106
161
252
232
214
245
251
249
251
250
250
249
251
252

164
384

lt831
1,481
1,499
li574
1,546
1,551
1,568
1, 559
1,572
Ir571
1,577
1,579



3. Declinin roduction: After 1979, it was realized that
there was a signi scant decrease in the quantity of roe
herring available. The total harvest over the period
1975 to 1978 had ranged from 60,000 to 85,000 tons. In
contrast, the total harvest during the early 1980s was
expected to be on the order of 40,000 tons. Conse-
quently, after 1979 fishing opportunities would be lim-
ited, and there would be great potential for a large
number of vessels to concentrate at each opening.

In an attempt to improve the fishery manager's capability of
dealing with an excessive fleet and lower anticipated
stocks, several regulatory changes were evaluated prior to
the 1981 roe herring season  i.e. no roe fishery, vessel
pooling, individual vessel quotas and area licensing!. The
alternative management options were discussed with industry
groups in January 1981, and the majority of industry groups
favored area licensing.

STRUCTURE OP THE AREA LICEHSIEG PROGRAM

Ori inal Pro ram Structure

Area licensing was introduced into the British Columbia roe
herring fishery on an experimental basis in 1981. Under the
program, each holder of a roe herring license was eligible
to receive an area license for one of three defined fishing
areas. Previously there was no geographic restriction asso-
ciated with roe herring licenses.

In addition to restricting each roe herring license to a de-
fined area, the area licensing program had the following
features:

1. Area choice applied for a period of one year.

2. Licenses could not be transferred from one vessel to
another during the season except where a vessel was
lost or destroyed.

3. A ceiling was established on the number of vessels that
could be licensed for each area. In areas that were
oversubscribed, a draw was to be employed to award li-
censes. In practice, an adequate distribution of li-
censes was achieved by licensing all fishermen for
their most preferred area.

Chan es to the Ori inal Pro rara Structure

Area licensing has remained in effect in the roe herring
fishery since 1981. However, the original program has un-
dergOne Several nOtewcrthy ChangeS. A brief deSCriptian Of
each of these modifications to the original program is pre-
sented below.

In 1981, each vessel that participated
fishery was licensed for only one area.
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The following year, the practice of multiple licensing began
in both the seine and gillnet fleets, and since that time
multiple licensing has become increasingly prevalent. Mul-
tiple licensing is defined as fishing more than one roe her-
ring license area with a single vessel. Multiple licensed
vessels are not permitted to have more than one license for
any one area  e.g. a gillnet punt cannot fish two licenses
in the same area!.

Fixed catch uotas for each license area: Until 1983, final
management decisions regar ing the quantity of roe herring
to be caught were made on the fishing grounds. The general
strategy was to locate sufficient stocks for spawning pur-
poses plus a surplus, which would be available for a fish-
ery. A fundamental change in the procedure used to estab-
lish roe herring catches occurred in 1983 with the introduc-
tion of fixed catch quotas for each license area. Under the
fixed quota management system, the size of herring stocks is
estimated well in advance of the season, and catch quotas
are set accordingly. The catch quotas are not subject to
revision as the season progresses.

Number of license areas: The boundaries of the three areas
were retaine , as originally designated under the area li-
censing program, from 1981 to 1984. The closure of one li-
cense area in 1985, necessitated by low herring stocks,
prompted the redefinition of areas.

PROGRAE OBJECTIVES AND EXPECTED IMPACTS

It was noted in the introduction that management of the roe
herring fishery became extremely difficult in the late 1970s
as the mobility and efficiency of the large fleet increased
and herring stocks declined. Specifically, the large number
of vessels that began to appear at individual openings in-
creased the risk of overfishing and raised concern over the
impact of vessel activity on the spawning grounds. These
concerns were sufficiently serious to warrant consideration
of some significant regulatory changes prior to the 1981
season. After an evaluation of several alternative regula-
tory programs, area licensing was adopted on an experimental
basis.

Area licensing was intended primarily to contribute towards
an immediate improvement in the in-season manageability of
the herring stocks. The economic impact of area licensing
was also held to be important, but it was realized that area
licensing by itself did not offer complete short- or long-
term solutions to the fishery's economic problems. However,
biological manageability was seen as a prerequisite to the
development of a long-term management plan that would ensure
reasonable, stable returns to participants in the fishery.

Detailed expectations associated with the area licensing
program are examined from two perspectives--the fishing in-
dustry's and DFO's. Program objectives and expected impacts
are grouped into the following major categories: Siological
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Management, Economic Rationalization, Equity Considerations,
and Administrative and Enforcement Considerations. DFO's
expectations are contained in the discussion paper "The De-
velopment of a 1981 Roe Herring Management Plan," produced
in December 1980. The fishing industry's expectations were
drawn from meetings on the discussion paper, which took
place in January 1981 with twelve industry organizations
represented.

~Id 8t

B' 1 ' 1 t: Industry representatives, including
processors, expressed the following con-

cerns regarding the proposed area licensing program:

l. Area licensing would not, by itself, be effective in
constraining fleet concentrations  i.e. would not per-
mit fishery officers the flexibility to open smaller
fishing areas that could not be opened in the past!.

2. Field officers would be put under some pressure to pro-
vide relatively equal average landings in each area.
Therefore, anticipated catches established for the
fishery would be treated as quotas by the field offi-
cers, and pressure would be put on officers to open ar-
eas that would not warrant an opening based on stock
availability.

Economic rationalization: Industry representatives did not
express any opinions regarding economic rationalization ob-
jectives.

~E uit : Industry representatives expressed the following
concerns:

l. An unacceptable imbalance in the earnings of individual
fisherman would occur due to unexpected variations in
catch among areas.

2. Indian fishermen in particular felt that local resi-
dents should get the first option to fish in their lo-
cal area.

Administrative and enforcement considerations: The follow-
rng ong-term impacts were expecte y rn ustry representa-
tives:

1. The decentralized nature of management in the roe her-
ring fishery and resulting inconsistent fleet and re-
source management in various areas of the coast would
be intensified with area licensing.

2. Area licensing would cause the break-up of some pools
 groups of fishermen with a formal arrangement to share
revenues and expenses!.
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In addition, industry representatives expressed the follow-
ing short-term concerns about introducing a relatively com-
plex new management program on such short notice:

The program could not be implemented on time;

The program, if implemented, would be inferior, full
of bugs.

Some degree of anarchy would result among the fleet
as some fishermen might not even be covered by the
program or, at least, would not understand it
properly.

Industry representatives were also concerned that even if
area licensing was not successful in 1981, it wOuld remain
in effect in the roe herring fishery and would set a prece-
dent that would result in its implementation in other fish-
eries, such as salmon.

De artment of Fisheries and Oceans

Biolo ical mana ement: The following biological objectives
were esta zs e by DFO for the area licensing program:

1. To reduce the risk of overfishing by reducing the num-
ber of vessels that would appear at each opening  more
effective for large openings!.

2. To reduce any negative effect on the spawning stocks
resulting from large numbers of vessels active on the
spawning grounds.

In addition DFO noted the following concern:

In areas with unexpectedly low available catches, fish-
ery officers could come under pressure to allow a
larger harvest than cou1d be justified on biological
grounds

Economic rationalization: The following economic objectives
were esta xshe by DFO:

1. To minimize the incidence of non-openings due to exces-
sive fishing capacity and achieve a larger total catch
than could otherwise be possible.

2. To reduce vessel operating costs, especially fuel, by
restricting fleet mobility.

3. To further reduce fishing costs by decreasing the num-
ber of vessels participating in the fishery in a given
year, provided area licenses because transferable.

4. To facilitate other programs that would induce greater
economic efficiency in the fishery.

256



~uit : The following considerations were noted by DFOr

1. Since the catch available in each area cannot be pre-
cisely predicted, fishermen in some areas might catch
substantially less than those in other areas.

2. Area licensing would tend to bring about greater equal-
ity of gross earnings in the fishery  past variations
in gross earnings partly attributable to variations in
raobility!.

3. The raobility restricting aspect of area licensing would
irapose a relatively greater hardship on fishermen who
have invested heavily in vessels and equipment to in-
crease their mobility and landings in the fishery.

4. Sorae fishermen would not be licensed to fish in their
most preferred area.

Administrative and enforcement considerations: The follow-
ang a anistratave an en orcement const erataons were noted
by DFOr

l. The area licensing distribution scherae would place
greater demands on DFO personnel.

2. On-line management would be considerably easier and
more secure with a smaller, well-defined fleet.

3. Area licensing would facilitate the allocation of only
one gear type, either seines or gillnets, to areas raost
compatible with that gear type. This would increase
the ability of fishery officers to raonitor and control
the fleet.

4. The identification of vessels with legitimate licenses
to fish in a given area could pose problems.

FISHING INDUSTRY REPRESENTATIVES' VIEW OP AREA LICENSING

The perforraance of area licensing is evaluated below rela-
tive to the objectives and expected impacts presented above.
This section of the evaluation is devoted to suramarizing the
fishing industry's opinions, as drawn from discussions with
fishing industry representatives and frora annual surveys,
conducted from 1981 to 1984, of roe herring license holders.
In the section titled Department of Fisheries and Oceans'
Assessment of Area Licensing, opinions of DFO personnel on
their experience with area licensing are presented.

General Observations

The majority of fishing industry groups are satisfied with
the perfarmanCe Of area liCenaing. Area liCenSing iS Cred-
ited with introducing some stability into the fishery.
Fiahermen and processors are able to plan more effectively
for the fishery in advance of the season, and the frantic
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running between locations in anticipation of openings has
been greatly reduced. The period during which the fishery
is hectic is confined primarily to the actual openings.

Surveys conducted after the roe herring fishery seasons from
1981 to 1983 also provide an indication of the level of sup-
port for area licensing within the fishing industry. In
1981, a large majority of gillnet respondents--67 percent--
believed that area licensing was an overall success. Sup-
port for area licensing was not as strong in the seine
fleet, but a slight majority--53 percent � of seine respon-
dents regarded area licensing as a success.

While the majority of fishermen and processors are satisfied
with the overall performance of area licensing, many fisher-
men are unhappy with some aspects of the program. For exam-
ple, the risk to seine fishermen associated with being lim-
ited to few fishing opportunities, and the cost of leasing
additional licenses, were criticized by several fishermen.

Table 2. Questionnaire results concerning the performance
of area licensing.

Question: Do you think area licensing should continue?

Response  in Percentages!

No Undecided
Gillnet Seine Gillnet Seine

Yes
Gillnet SeineYear

1981
1982
1983

72 56 26 43 2 1
81 62 19 38
86 78 14 22

a Responses were received from 20 to 30 percent of all roe
herring license holders in each year.

Industry views regarding the performance of area licensing
relative to specific objectives and expected impacts are
presented below.

Biolo ical Wana ement

The majority of industry representatives  see Table 3!
believe that area licensing has made the roe herring fishery
more manageable due to the reduction in the number of fish-
ing vessels operating in each area.
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The support for area licensing among fishermen and proces-
sors, along with the general satisfaction among fishery man-
agers, resulted in the program's being continued in 1982.
Surveys conducted after the 1982 and 1983 fisheries show
that area licensing increased in popularity to the point
that 86 percent of the gillnet respondents and 78 percent of
the seine respondents felt area licensing should continue
 see Table 2!.



Table 3. Opinions on the effect of area licensing on
fishery officers' ability to manage the fleet.

Question: Do you think area licensing was helpful or harmful
to the fishery officers in their attempts to
manage the fleety

Response  in Percentage!

Harmful or No Effect
Gx lnet SeineYear rllne erne

86 76 14 24
89 76 11 24
90 83 10 17

1981
1982
1983

a Responses were received from 20 to 30 percent of all roe
herring license holders in each year.

A variety of comments by industry representatives concerned
the pressure faced by fishery officers when they encountered
unexpectedly low stocks in one license area. Several people
felt that an opening that was not justified on biological
grOunds took place in 1981 to ensure the success of area
licensing. Many industry representatives noted that fixed
catch quotas, introduced in 1983, relieved much of the pres-
sure experienced by fishery officers.

Economic Rationalization

industry representatives identified reduced operating costs
and lower packing costs as the major savings associated with
area licensing. These cost savings were attributed to re-
stricted mobility. That is, prior to area licensing,
vessels would travel extensively in order to attend as many
openings as possible. This often involved running at high
speed and racing back and forth between areas. The survey
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Although industry representatives generally felt area li-
censing was helpful to fishery officers managing the fleet,
there was no consensus regarding the program's impact on the
risk of overfishing. Several industry representatives ex-
pressed the opinion that area licensing has not improved the
fishery officers' ability to limit the catch to a predeter-
mined target. Also, it was noted by some industry represen-
tatives that a large fleet is often much less efficient than
a smaller fleet--that is, crowding and interference asso-
ciated with large boat concentrations reduce the effective-
ness of the entire fleet. ln contrast, SOme industry repre-
sentatives felt that a smaller fleet was more manageable and
that the potential for extreme overfishing is less. Several
industry representatives stated that it would not have been
possible to have some openings in the past few years without
area licensing; the catch quota would have been too small
for the larger fleet.



of roe herring license holders following the 1981 fishery
showed that the majority of gillnetters �4 percent of
respondents! felt that area licensing reduced their
operating costs, particularly for fuel and labor. However,
relatively few seiners �7 percent of respondents! indicated
that area licensing reduced their operating costs.

In addition, since the length of the season for individual
seine vessels was shortened considerably by area licensing,
seiners were able to fulfill a great deal of the fish pack-
ing requirement. For example, a seiner licensed to fish in
an area that has an early season is available to pack fish
in other areas. This reduces the number of packing vessels
required by the fish buyers and lowers the total cost of
transporting fish.

It was noted that factors other than area licensing have
contributed to the reduction in fishing costs. For example,
since fixed catch quotas were adopted fishermen no longer
have had an incentive to find herring in the hope of bring-
ing about additional openings. Instead, fishermen tend to
rely on the test boats and patrol boats to locate sufficient
stocks to conduct an opening. Therefore, fishing expenses
are reduced by spending long periods of time idle while
waiting for an opening.

Accent estimates by industry representatives of the total
reduction in fuel costs associated with area licensing,
fixed catch quotas, and the relatively low annual harvests
ranged frOm 20 to 60 perCent. While mOSt induetry repreaen-
tatives indicated that vessel operating costs have been
lower since 1981, many stated that this saving is insignifi-
cant compared to the cost of leasing additional roe herring
licenses. It was estimated by one industry group that the
COst of leaeing liCenses waS $2.5 million in 1985. ThiS waa
viewed by many industry representatives as simply an in-
crease in the cost of fishing incurred by those leasing ad-
ditional licenses. The increase in potential earnings for
fishermen leasing additional licenses and the aggregate cost
savings associated with fewer licensed vessels in the fleet
were not generally recognized.

There was no consensus among industry representatives con-
cernin'g the impact of area licensing on the total annual
catch. However, several gillnetters felt that without area
licensing it might not have been possible to conduct some
fisheries. This implies that at least some fishermen be-
lieve that area licensing increased the total annual catch.

EcCEui t

Two major considerations were raised by industry representa-
tives; first, the impact of area licensing on the distribu-
tion of catch among fishermen; and secondly, the unemploy-
ment resulting from the practice of multiple licensing.

With respect to catch distribution, it appears that area li-
censing has affected the gillnet and seine fleets differ-
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ently. Seiners acknowledged that the lower vessel concen-
trations due to area licensing increase the chance of catch-
ing fish at each opening. However, since an individual can
participate in so few openings, the risk of a seiner catch-
ing nothing is greater with area licensing. One seiner ex-
plained that before area licensing, many vessels would par-
ticipate in several openings without catching any fish, but
still have a successful season by doing well at just one
opening. "Now the whole season is riding on one short open-
ing."

Several seiners stated that they felt compelled to lease ad-
ditional licenses to reduce the risk of catching nothing for
the entire season by being skunked at a single opening.
Therefore, it is likely that multiple licensing has an im-
pact on catch distribution, especially if the most skilled
fishermen are leasing additional licenses. That is, vessels
with more than one license will tend to take a relatively
large share of the total seine catch.

Besides area licensing, the reduction in the total annual
harvest of roe herring has reduced fishing opportunities and
the number of openings a vessel can expect to participate
in. In summary, many industry representatives believe that
the reduction in openings, steiing from area licensing and
lower total catches, have resulted in greater variability in
the performance of individual seine vessels.

Industry representatives indicated that area licensing has
contributed to a more equitable distribution of the gillnet
catch per license. The reason that area licensing affects
the seine and gillnet fisheries differently stems from the
nature of the two fisheries. A single gillnet does not have
the potential to catch a very large quantity of herring in a
shart time. Therefore, gillnet fishery seasons are typi-
cally much longer than seine fishery seasons, and the varia-
tion in catch between individuals is not as large as in the
latter. Since there is not as great a variation between in-
dividual catches at each opening, limiting each gillnet li-
cense to roughly the same number of fishing opportunities
tends to bring each active license close to an average
catch.

Gillnetters did not view multiple licensing as a way of re-
ducing the risk of catching nothing, as some seiners did.
Instead, the practice of leasing additional licenses was
seen as a business decision, made after considering poten-
tial revenues and costs.

The other major equity issues raised by industry representa-
tives relate directly to the impact of multiple licensing.
The United Fishermen and Allied Workers Union  U.F.A.W.U.!,
in particular, has voiced its condemnation of the unemploy-
ment resulting from multiple licensing. U.F.A.W.U. repre-
sentatives noted that while the total labor effort required
in the fishery remains unchanged, jxultiple licensing results
in fewer people being employed. In effect, fishermen work-
ing on vessels with multip'Ie licenses extend their season
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while others, associated with licenses that are leased out,
are put out of work.

Some industry representatives stated that crew members on
boats removed from the fishery do not necessarily lose their
jobs. For example, the crew members on seine vessels with-
drawn from the fishery due to multiple licensing are often
assigned to other boats in the pool.

Aside from the direct employment impact, multiple licensing
has resulted in some crews contributing towards the costs of
additional licenses. For example, a vessel owner wishing to
fish a second area will normally require the crew to share
the cost of leasing an additional license, This appears to
reduce the total wages to roe herring crews.

A final noteworthy consideration associated with multiple
licensing relates to the transfer of money from active fish-
ermen  those leasing licenses! to license holders that
choose not to fish. It is felt that multiple licensing has
increased the extent of license leasing. License holders
who withdraw from the fishery continue to share in the prof-
its generated. Nany people tind this situation very dis-
tasteful.

Administrative and Enforcement Considerations

Industry representatives had very few comments regarding the
administrative and enforcement considerations associated
with area licensing. Some individuals felt that area li-
censing is beneficial to the on-grounds advisory process es-
tablished in 1985  e.g. a known group of fishermen licensed
for a particular area can be selected as advisors!. One in-
dividual noted that area licensing gives fishery officers
more control of the fleet and improves enforcement capabili-
'ties

DEPARTMENT OF F I SEER IES AND OCEANS ' ASSESSMENT OP AREA LI-
CENSING

Biolo ical Mana ement

DFO personnel believe that area licensing has improved the
management of the roe herring fishery. Nanagement benefits
are linked to the success of area licensing in preventing
extremely large concentrations of boats at major openings.

A summary of roe herring openings and vessel concentrations
over the period 1977 to 1985 is presented in Tables 4 and 5.
It can be seen that in the late 1970s, a large number of
boats, particularly seiners, began to congregate at some
openings. For example, in 1978 there were 200 seiners at
the Barkley Sound fishery and in 1979 there were 173 seiners
in Skincuttle Inlet.
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If area licensing had not been implemented, the trend to-
wards a large number of boats  seine and gillnet! appearing
at major openings would have continued. Given the limited
opportunities for fisheries due to low stock levels and the
high degree of fleet mobility, it would have been reasonable
to predict about 200 seiners and 800 gillnetters showing up
far an opening. However, since 1981 the maximum number of
seiners at a single opening was 112  Queen Charlotte Islands
in 1984! and there have been only a Couple of openings at-
tended by more than 500 gillnetters.

The management benefits associated with lower vessel concen-
trations are summarized below:

R' k f f' h' : Fisheries managers generally indicated
po for extreme overfishing increases as the

number of boats in an area increases. Specifically, it is
more difficult to keep track of the catches of a large fleet
and to recognize when the target catch has been reached.
Also, a large fleet is often capable of catching more fish
than a smaller fleet in a given time period.

Gear con estion: In some areas it is not practical to con-
uct g net sheries with an extremely large fleet. For

example, the physical capacity of an area may accommodate a
maximum of 400 gillnets. So far, area licensing has been
successful in limiting the number of gillnets in each area
to an acceptable level.

Vessel activit on the s wnin rounds: Area licensing has
resu te zn some ecrease n vessel activity on the spawning
grounds by reducing the number of vessels that would have
otherwise participated in the major openings. However, it
is not possible to say what impact the reduction in vessel
activity has on spawning stocks. Several people involved in
managing the herring fishery contend that vessels do affect
fish movements, but scientifi c evidence regarding the impli-
cations of this is lacking.

Pressure to meet antici ated catches: As expected, area li-
cens ng increase the pressure on ishery officers to pro-
vide the pre-season anticipated catch in areas where stock
abundance was unexpectedly low. A DFO summary of the 1981
rOe herring fisheries on the West Coast of Vancouver Island
stated "...with less than average stock levels to work with,
the pressure this season was extreme." This situation was
reversed in 1983 with the introduction of fixed catch quo-
tas.

Economic Rationalization

Vessel o eratin costs: Designers of the area licensing
program saw that there was great potential to reduce fishing
costs by restricting the area which each licensed vessel was
entitled to fish. A review of the 1979 roe herring sales
slips showed that a large proportion of both the seine and
gillnet fleets was highly mobile  see Table 6!. Therefore,
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it was assumed that vessel operating costs, especially for
fuel, would be significantly reduced with area licensing.

Table 6. Nobility of the roe herring fleet--1979.

Gilleet

total gillnet
boats with
landin s

Seine
 Distribution of
total seine
fleet with
landin s

Number of ai'eas with
landin s recordeda

One area
Two areas
Three areas
Foui areas
Five areas

43%
34%
18%

4%

26%
35%
20%
20%

0

Designated areas: Queen Charlotte Islands  Stat. areas 1,
2!

North and Central Coast  Stat. areas 3-
10!

Johnstone Strait and Gulf of Georgia
 Stat. areas 11-20!

Lower West Coast Vancouver Island  Stat.
areas 21-23!

Upper West Coast Vancouver Island  Stat.
areas 25-27!

Less than 1 percent

As expected, since 1981 gillnetters have tended to travel
only to the areas they are licensed to fish. Therefore, the
mobility restricting aspect of area licensing has signifi-
cantly reduced fuel costs for gillnetters. While many seine
vessels with a single license continue to travel extensively
to assist pool partners, the speed and route between areas
has changed considerably, resulting in fuel savings.

Reduction in the size of the fleet: Designers of the area
licensing program note that i licenses were made transfer-
able then aggregate fishing costs would be reduced with
fewer vessels participating in the fishery in any year. The
practice of multiple licensing began in 1982 and since then
has become increasingly prevalent  see Table 7!. By 1985,
the roe herring fleet had been reduced by approximately 30
percent.

It was noted above that some industry representatives felt
the cost of leasing additional licenses, due to multiple li-
censing, overshadows any cost savings attributed to area li-
censing. In response to this issue the following two points
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The reduction in the size of the roe herring fleet will re-
sult in significant cost savings in the form of foregone ex-
penditures required to outfit and maintain vessels for fish-
ing herring. That is, with a smaller roe hei'ring fleet, the
cost of replacing vessels and equipment is reduced.



Table 7. Multiple licensing in the roe herring fishery.

Year Total no.
licensed
vessels

No. vessels
with one
license

No. vessels
with two
licenses

No. vessels
with three
licenses

Total no.
licensed
vessels

Scene
Gil inst

252
1,305

252 0
data not available

252
1,305

1982
irene
Gillnet

234
1,203

252
1,319

21.6
1,087

1.8
116

1983
~Se ne
Gillnet

222
1,139

192
953

30
186

252
1,325

1984
Scene
Gil inst

134
754

59
286

193
1, 040

251
1,326

1985
Scene
Gillnet

99
602

75
339

1
16

175
957

252
1,328

are noteworthy:

Presumably, fishermen pay to lease an additional li-
cense because they believe that the revenue which will
be earned by operating the license will exceed the cost
of the license. Therefore, while a fishel'iaan's ex-
penses are increased by leasing an additional license,
his potential earnings are also increased.

The cost of leasing an additional license is a real
cost to the individual fisherman, but only represents a
transfer of income between individuals from the point
of view of the whole fishery. That is, the fleet's to-
tal fishing costs are not increased by the practice of
leasing licenses. However, the profits generated in
the fishery are being shared differently.

Multiple licensing has had some iiapact on fisheries manage-
ment by providing the less productive fishermen with an op-
portunity to lease out their licenses. As a result, the
smaller group that remains consists of the better fishermen.
This point was illustrated by a comment describing the sein-
ers at an opening in 1985 as a bunch of "Wayne Gretzkys".
Fishery managers report that this group of productive fish-
ermen is generally easier to deal with; thus some potential
iaanagement problems are averted.
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On the other hand, multiple licensing may reduce a fisher-
man's commitment to a given area. A fisherman with one li-
cense will want to maximize the value of the fishery in that
one area, ignoring what is going on in other areas. How-
ever, a fisherlaan with more than one license raay be willing



to compromise in one area, for example, to fish at a lower
roe yield than possible, in order to make sure he does not
miss an opening in another area.

I t t t 1 t h: It is difficult to envision how the
g y ould have evolved if area licensing had

not been introduced in 1981. With the decline in herring
stocks and the trend towards large fleet concentrations in
individual areas, it is likely that the hectic nature of the
fishery would have intensified. While area licensing has
introduced some stability into the fishery, its impact on
total catch can only be speculated upon.

Several fishery officers indicated that the fleet distribu-
tion achieved by area licensing has resulted in opportuni-
ties to conduct fisheries, where this would not have been
possible with a larger fleet operating. Other fishery offi-
cers disagree, pointing out that in recent years openings
have generally been restricted to areas with large surplus
stocks, and would have taken place even in the absence of
area licensing. There is a similar disagreement among in-
dustry representatives concerning the impact of area licens-
ing on total catch. Therefore, no conclusion has been
reached regarding the impact of area licensing on total
catch.

Facilitate other ro rams that induce efficienc : Program
esigners e t that area icensing might lea to other pro-

grams that would introduce greater economic efficiency into
the fishery. For example, if a group of fishermen were
locked into an area for an extended period of time, there
would be a greater incentive to conserve and rebuild stocks.
Although multiple licensing and annual area selection reduce
the potential for this, there are some fishermen that choose
the same area every year, thereby developing an ongoing com-
mitment to it. Consistency in area selection is most evi-
dent in the gillnet fleet fishing north of Cape Caution.

To date, the only evidence of area licensing contributing to
other programs that induce efficiency relates to the cre-
ation of the on-grounds advisory process initiated in 1985.
Through this advisory process, fishermen and processors as-
sist in determining when an opening will take place, thereby
influencing roe yields and the value of the catch. Fisher-
men and fishery officers agree that area licensing has aided
this process, because a known group of fishermen can concen-
trate on maximizing the value of the fishery in each area.

~Eu it

Variabilit in catch amon areas: Designers of the area li-
censing program expecte is ermen's earnings to vary con-
siderably because the actual catch in each license area
would differ from the anticipated catch.

Table 8 presents the anticipated and actual roe herring
catches over the period 1981 to 1985. As expected, there is
often a considerable difference between anticipated and ac-
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tuel catches. For example, in 1981 the gillnet catch north
of Cape Caution was double the anticipated catch, while the
gillnet catch in the Strait of Georgia was 12 percent lower
than the pre-season expectation.

Fixed catch quotas were introduced in 1983, resolving the
problem of fishermen's earnings varying due to catch predic-
tion errors. Fishermen know the catch quota in each area
prior to the season. However, since the roe herring fleet
cannot be controlled to the extent that a catch quota can be
precisely met, there are differences between the catch quota
and actual catches.

Distribution of ross earnin st Area licensing was expected
to 1'1ng a out greater equal ty of gross earnings in the roe
herring fishery. The mobility restricting aspect of area
licensing was expected to limit all fishermen to roughly the
same number of fishing opportunities and therefore to result
in a more evenly distributed catch.

A review of roe herring catch data by seine vessels shows
that seine landings became less evenly distributed after
1981. A summary of the seine catch data is presented in
Table 9. It can be seen that there was a significant change
in the annual distribution of seine catches between the late
1970s and the early 1980s  i.e. the catch was more evenly
distributed in 1977 and 1978 than in 1981 and 1982!. The
largest difference between the two periods can be seen by
looking at the percentage of catch taken by the top 10

Table 9. Roe herring seine catch distribution.

Seine retch Corresponding to Fleet RankPleet
8~Skin

19811977 1978 1982

Percentage
of total
catch

Annual
catch
 tons!

Annual
catch
 tons!

Average
catch
 tcms!

Percentage
af total
catch

Annual
catch
 tons!

Percentage
of total
catch

Percentage
of total
catch

52 100.00 51 100. 00200 100.00 107 100.00Total

s Por each year all seine vessels with roe herring landings were ranked from highest to
lowest catch tbsn subdivided inta ten categories with appraxinately the same number of
vessels in each category.
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Top 104
2nd 104
3rd 1�4
4th 104
5th 10ct
6th 1C74
7th 104
8th 104
9th 104
Low 104

455
365
270
230
195
170
145
125
49
0

22.70
18.23
13,50
11.46
9,73
8.47
7.23
6.23
2.42
0.00

233
181
1.56
140
113
91
73
61
36
8

21. 84
16.59
14,29
12.86
10,37
8.33
6.64
5.55
3.27
0,77

205
109
81
60
45
20

5 0
0 0

38.99
20.77
15.49
11.35
8.61
3.88
0.91

0 0 0

188
103
73
52
38
29
16
9
0

0

36.99
20.30
14.29
10.25
7.55
5,67
3.15
1,75

24 0.05
0



percent and the bottom 30 percent of the fleet. In 1981 and
1982 the top 10 percent of the fleet accounted for a much
greater share of total catch than in the previous years,
while the bottom 30 percent of the fleet accounted for a
much smaller share.

It is interesting to note that the reduction in total catch
between 1977 and 1978 was not accompanied by a significant
shift in the distribution of seine catch. The number of
openings appears to be a critical factor. There were ap-
proximately the same number of seine openings in 1977 and
1978 � 15 � while there were roughly half as many openings in
1981 and 1982. The reduction in the total number of open-
ings, combined with the factor of area licensing, resulted
in the typical seine vessel participating one or two open-
ings each season. Under these conditions, the seiner that
makes one good set takes a large percentage of the total
catch, while many fishermen catch nothing.

Unfortunately, catch data for the gillnet fleet were not
available in a format that could be easily summarized.

Im ct on most mobile fishermen: Area licenSing was ex-
pecte to compose a re at ve y greater hardship on the most
mobile fishermen, especially those who had invested heavily
in vessels and equipment to increase their mobility and
landings in the fishery.

The issue of investment in mobility not being fully utilized
due to area licensing pertains almost exclusively to the
seine fleet. Unfortunately, available catch data are not in
a format that allows one to distinguish between the impact
of restricted mobility on highly mobile vessels and on the
more stationary portion of the fleet. In the absence of
such information, some general observations are presented.

Several factors suggest that restricted mobility has not had
a ma/or impact on the most mobile vessels. Pirst, the abil-
ity to fish several areas was regained in 1982 with multiple
liCenaing. AlthOugh leaSing additiOnal liCenSeS iS ezpen-
sive, it provides the opportunity to make greater use of
highly mobile seine vessels. Secondly, since much of the
seine fleet continues to travel extensively with pool part-
ners, investment in mobility is being utilized to some ex-
tent. Pinally, investment in seine vessels was influenced
by a number of considerations other than mobility, such as
packing capacity, safety and comfort.

Pishermen's selection of areas: In 1981, fishermen were re-
quzre to su m t an area choice form ranking their area
preferences in order. In an attempt to ensure that license
holders in all areas faced roughly the same stock outlook, a
maximum number of vessels eligible to fish each area was
set. A draw was to be used to award licenses in areas where
the number of applicants preferring that area exceeded the
maximum number of vessels permitted. Consequently, it was
anticipated that not all fishermen would be licensed to fish
in their most preferred area.
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FOrtunately, all fishermen were licensed for their most pre-
ferred area in 1981. In subsequent years there was no maxi-
mum number of vessels established for each area. However, a
provision was made to allow fishermen to switch areas in or-
der to avoid having too many vessels in a given area.

Administrative and Enforcement Considerations

Administration of area licensin distribution scheme: The
ntr uc on o area cene ng as resu te n a est in-

crease in the workload Of the DPO license Division. It is
estimated that the effort put into roe herring licensing has
increased approximately 10 to 15 percent as a result of area
licensing; approximately three additional months of work for
one person.

On-line mana ement: Area licensing was expected to make in-
season management considerably easier and more secure.
Pishery officers, faced with a smaller, well-defined fleet,
would be able to monitor fishing practices and enforce regu-
lations with greater ease.

As discussed above under "Biological management," it was
concluded that area licensing has resulted in fewer vessels
at the major openings than would have been present without
area licensing. In addition, fishery officers can establish
the boundaries and duration of an opening with precise
knowledge of the maximum fleet eligible to fish the area.
Finally, the level of cooperation between fishermen and DFO
has been raised since the introduction of area licensing.

Allocation of ear to most com tible areas: Area licensing
was expecte to ac state the allocatron of gillnets and
seines to areas best suited to each gear type. Area licens-
ing, combined with fixed catch quotas, has greatly contri-
buted to the designation of seine and gillnet gear to the
most appropriate fishing locations.

Identification of vessels: The identification of vessels
with eg trmate censes to fish in a given area was cited
as a potential problem associated with area licensing. In
practice this has not been a problem in the seine fisheries,
and it has been at most a minor problem in the gillnet fish-
eries.

Res nse to industr ex ectations concernin administrative
an en orcement cons erat>one: Some n ustry representa-
t ves expecte area rcens ng to decentralixe management of
the roe herring fishery, resulting in inconsistent fleet and
resource policies in each area. However, more emphasis has
been placed on pre-season planning since the introduction of
area licensing. The general management approach and catch
quotas are established pre-season, ensuring consistency
among license areas in these management functions. DPO
staff in each area is then responsible to conduct the fish-
eries according to the general pre-season plan.
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Industry representatives were skeptical about introducing
area licensing with such short notice in 1981. While there
were some minor problems associated with the program, it was
received favorably by the majority of fishermen and fishery
managers involved.

Finally, several industry groups were concerned that, even
if area licensing was not successful in 1981, it would re-
main in place in the roe herring fishery and would set a
precedent that would result in its implementation in other
fisheries. Since area licensing was considered a success in
1981 by the majority of fishermen, it is difficult to cora-
ment on the concern that it would have been maintained even
if it was unsuccessful.

The concern over area licensing being applied to other fish-
eries is more relevant. Some industry groups supported area
licensing in the roe herring fishery on the condition that
it would not be implemented in the salmon fishery. While
the experience with area licensing in the roe herring fish-
ery has not resulted in its implementation in other fish-
eries, it has kindled considerable interest.

CQMCLUS ION

Area licensing appears to have helped the roe herring fish-
ery through a difficult period. Without area licensing, the
declining abundance of herring in the 1980s and the high mo-
bility of the fleet would have intensified the hectic nature
of the fishery. Instead, area licensing generally prevented
extremely large concentrations of boats at individual
openings and greatly reduced the incidence of high-speed
running between locations in anticipation of openings.

The majority of fishermen and processors are satisfied with
the overall performance of area licensing. Area licensing
is credited with helping fishery officers manage the fleet
and contributing to a reduction in the cost of fishing.
Similarly, DFO personnel believe that area licensing has im-
proved the management of the fishery.

While area licensing is viewed as a success by the majority
of industry representatives, several problems associated
with the program have been identified. First, some seine
fishermen did not like the risk associated with being limit-
ed to very few openings each season. Secondly, some
industry spokesmen criticized the way in which unemployment
is created by multiple licensing and by crews having to
share in the cost of additional licenses. Finally, there
were complaints about the cost of leasing additional
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Area licensing was expected
pools. It appears that area
ing and therefore has likely
in existence prior to 1981.
contentious issue associated

to cause the break-up of some
licensing has led to more pool-
caused some disruption to pools

However, this has not been a
with area licensing.



licenses and the fact that so much money is being taken out
of the fishery by individuals leasing out their licenses.

Some industry representatives associate the decline in her-
ring stocks with area licensing. However, the majority of
industry representatives believe that the impact of area li-
censing on stock management has been beneficial rather than
detrimental. In addition, researchers at the Pacific Bio-
logical Station noted that herring stocks normally fluctuate
in a cyclical nature due to environmental conditions  e.g.
ocean temperatures, food rations of offshore predators!.
For the past several years environmental conditions, partic-
ularly in the south coast, have been unfavorable for herring
stocks.
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The Past, Present and Future of
Magnuson Act Surf Ciam

Management

Bruce Nichols

National Marine Fisheries Service
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INTRODUCTION

Called by a a wbe of local aoes, sa f cia s  ~e' ~ la so-
lidissima! are harvested along the Northwest Atlantic coast
o~the v ted states frow lla' e to gird'o'a. The law
buried in sandy substrate, are taken by vessels ranging from
20 to more than 300 gross tons, using hydraulic jet dredges.
In 1984, 70 million lbs valued at $34 million were landed.
Many thousands of fishermen and processing employees depend
on surf clams for a living; employment is concentrated in
New Jersey, Maryland and Virginia.

Surf clams are the single greatest source of clam meat in
the United States, used in fried clam strips, chowders,
sauces and other products. Of a record total of 140 million
lbs of clam meats available for consumption in 1984, fully
half were surf clams. Taken together, the retail value of
products derived from surf clam and ocean guahogs, both sub-
ject to federal management under the same program, exceeds
$150 million.

This paper surveys the history of surf clam management under
the Magnuson Fishery Conservation and Management Act, ex-
plains and evaluates the management measures currently em-
ployed in the federal regulatory program for the species,
and discusses a series of broad management options which may
reasonably be considered for managing this important fishery
resource in the future.
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TNN aISTONT OF TNN MACNDSON ACT SDNF CuuC MANASNNENT

Efforts to manage the surf clam fishery from a coordinated,
national perspective began under the auspices of the State-
Federal Fishery Management Program as early as 1973. The
National Marine Fisheries Service had been conducting re-
source survey and assessment cruises for surf clams regu-
larly since 1965. New Jersey, with considerable interest in
its substantial local fishery, promulgated inshore clam reg-
ulations in 1975. In July of 1977, the Commerce Department
declared surf clamming a conditional fishery, restricting
the availability of federal funds and loan guarantees used
to increase harvesting capacity.

The Fisher Mana ement Plan � First Ste

Passage of the Fishery Conservation and Management Act in
1976, and creation of regional fishery management councils,
made available an appropriate vehicle for federal management
of surf clams. Among the first orders of business for the
Mid-Atlantic Fishery Management Council was adoption of a
fishery management plan for surf clams and ocean quahogs.
The mandate for action was urgent: besides being the focus
of heavy and growing fishing pressure, the surf clam fishery
had been subject to an anoxic condition off the New Jersey
coast in the summer of 1976, estimated to have destroyed 25
percent of New Jersey offshore stocks.

The objectives of the first FMP were simple and have re-
mained consistent. They were: 1! to rebuild declining surf
clam populations to allow eventual harvesting approaching
the 50 million lhs level, the best current estimate of the
maximum sustainable yield  MSY!, 'based on average yearly
catch from 1960-1976; 2! to minimize short-tern economic
dislocations to the extent possible consistent with the
first objective, and to promote economic efficiency; and 3!
to prevent the harvest of ocean quahogs from exceeding bio-
logically sound levels, and to direct that fishery toward
maintaining optimum yield.

A surprisingly wide spectrum of alternatives were considered
by the Council in its development of the first FMP. These
included taking no action, setting quotas at different lev-
els, imposing size limits  ruled out in the FMP in favor of
closing beds of small clams!, restricting dredge size  ruled
out as contrary to efficiency!, vessel quotas  rejected due
to lack of data to base them on!, and stock certificates
 also lacking data for allocation, but suggested as an opti-
mal approach!. The early serious consideration of limited
entry is not surprising in view of the management problems
facing the Council; the resource was in critical condition
and economists forecast that the fleet as it existed then
could harvest the annual fishery yield in 15 working days 

The Council specified a management program drawing on many
of the range of tools available to fishery managers. Mea-
sures included annual and quarterly quotas, effort restric-
tions based on a reduced work week and adjustable allowed
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fishing days, closure of areas containing predominantly
small surf clams, a licensing program for vessels taking
clams and quahogs, a moratorium on entry into the surf clam
fishery, reports and recordkeeping for vessel operators and
processors, and vessel marking requirements. The plan had a
duration of two years, determined by the specification of
quarterly quotas. The moratorium was to be in effect for
one year, and could be extended for an additional year.

The economic analysis supporting the plan was relatively so-
phisticated and fairly prescient. Under the chosen manage-
ment option, the forecast was for much higher net vessel in-
come, stable processing plant employment, and lower consumer
priCes in the long run. In fact, surf clam prices reached
their highest point, $12 per bushel, at about the time of
plan implementation. They fluctuated around that point, but
tended to decline once the stability of the management
program reduced uncertainty about the future of the indus-
try.

Several major actions were taken under the authority of the
management plan during the first full year �978! of manage-
ment. These included a regulatory amendment providing the
details for effort restrictions, extension of the moratorium
on new entry into the surf clam fishery for a year, and clo-
Sure of an area offshore of Atlantic City, New Jersey, due
to the presence of concentrations of small surf clams.

Amendment No. 1 � Extension and Housekee in

The Council was forced to extend the original FNP through an
interim action in Amendment 1 while updated scientific data
was produced to allow a more complete consideration of new
management options. Amendment 1 extended the plan through
the end of 1979. Amendments to the Nagnuson Act, requiring
specification of domestic capacity, also specified addi-
tional processor reporting. The amendment also altered the
effort control measures, allowing the Regional Director of
NNFS to start each fishing quarter with the level of fishing
time calculated to allow fishing throughout the quarter.
This change reduced the need for administrative adjustments
to fishing time.

In comments on the amendment, the New England Fishery Man-
agement Council and other New England interests expressed
great concern about the inclusion of New England in the ves-
sel moratorium scheme. The original FNP had appeared to ex-
empt the area from this measure, but in practice the exemp-
tion was not honored. From this point forward, controversy
over the scope and intent of management in 'New England was a
serious consideration in management deliberations.

The amendment also included the suggestion of a need for and
direction toward adoption of a per-boat quota allocation
system as the principal plan measure.
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During the second full year of management �979!, an area
offshore of Ocean City, Maryland was closed, due to the
presence of concentrations of small surf clams.

Amendment No. 2 � Refinement and Additipnal Mana ement Mea-
sures

With the benefit of two years of management experience, the
Council set forth to develop a full amendment to the FMP.
Retaining the initial objectives, the plan nevertheless
sought long-term solutions to the management problems. In-
creasing sophistication of the biological and economic anal-
yses supporting management decisions was apparent. Amend-
ment 2 extended the program for two years, through 1981.
Alternatives considered and presented to the public included
options for allocation and access control. A base year for
vessel quotas was proposed, but rejected after public com-
ment.

The amendment as adopted by the Council increaSed the allaw-
able harvest of ocean quahogs in each of the two years of
plan duration, reflecting the considerable growth taking
place in that fishery. The amendment also established two
management areas � one for New England, one Mid-Atlantic, the
boundary being the line demarking official Council author-
ity. A small preemptive quota was set for the New England
area. Enforcement was facilitated by making all fishing pe-
riods end in daylight hours. Concern about safe vessel op-
eration under restricted fishing time was met by allowing
operators to make up lost fishing days during the winter
fishery from December through March; this revision, and the
expected added opportunity it would give small vessels to
fish in winter months, prompted reallocation of quarterly
catch quotas to allow a greater proportion of annual yield
to be taken in the winter. The moratorium was continued in
the Mid-Atlantic and lifted in New England. Revisions were
made, however, to make it easier for operators to sell li-
censed vessels to new operators and to leave the fishery.
Areas identified by the Environmental Protection Agency  in
fact, the Food and Drug Administration! as contaminated were
closed to fishing. The Council advocated development of
procedures to reopen beds of small surf clams closed under
FMP provision. The Council also advocated a 4 1/2 inch
minimum size for surf clams. Neither the reopening
provisions nor the size limit were finally approved.

During 1980, the area closed to surf clam fishing off of At-
lantic City, New Jersey, was enlarged to include additional
beds of small surf clams requiring protection. An area off-
shore of Chincoteague, Virginia was closed because it held
concentrations of small surf clams.

Amendment No. 3 � Framework Mana ement

Two years passed, and the program established under Amend-
ment 2 was scheduled to expire. Within NMFS and the Coun-
cil, increasing appreciation for clearance and review re-
quirements for actions taken under regulatory authority,
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growing out of Reagan Administration attempts to control and
coordinate the growth of federal regulation, suggested a
need for framework management. Under a framework, a range
of management actions could be specified and applied or ad-
justed as needed to respond to contingencies, avoiding
lengthy review and approvals which would otherwise be re-
quired.

The move toward framework management, and a cumulation of
four years of experience managing the fishery, suggested
reevaluation of the program objectives. The objectives
were, accordingly, revised. Three new objectives were added
to the initial three. These included: 4! provide the great-
est degree of freedom and flexibility to harvesters, consis-
tent with other plan objectives; 5! optimize yield per re-
cruit; and 6! increase the understanding of the stocks and
the fishery.

The fishery was changing, as a result of recovery of the re-
source and maturity of the industry under management. The
FOP had provided four years of relative stability, but at-
trition of vessels was becoming evident. Understanding of
the dynamics of the stocks and fishing practices was more
sophisticated. Brief attention was given to separating the
Mid-Atlantic into two areas, New Jersey and Delmarva, to
match fishing effort and resource abundance. Practical im-
pediments led to rejection of this proposal. For the first
time, a full-fledged limited entry program, in the form of
vessel allocations, was presented as a management alterna-
tive.

The Council finally adopted the amendment, specifying a 5
1/2 inch size limit to optimize yield per recruit and, inci-
dentally, to reduce the rate of harvest of surf clams. The
amendment also revised the effort control program to make
fishing periods end at 6:00 p.m.; extended the make-up pro-
vision from November through April of each year; set the
quarterly quotas as equal throughout the year; established
procedures for reopening the beds of small surf clams;
closed under the FNP, with separate management controls un-
til the areas could be fully integrated with the fishery;
and provided ranges from within which annual quotas for both
surf clams and ocean quahogs could be selected each year on
the basis of scientific data and of industry, Council and
NNFS consultation.

The size limit measure and the quota setting procedure were
implemented by emergency regulation to take effect before
the plan was approved, thus allowing NNFS and the Council to
immediately use these provisions to address problems in the
fishery.

The amendment as adopted by the Council also included a
five-year program to reduce the number of licenses in the
fishery. Only one permit would be issued for every four
vessels leaving the fishery. Vessels would be required to
meet minimum landing requirements, or be considered retired.
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After considerable deliberation, this measure was not ap-
proved by NNFS.

During 1982, a portion of the area which had been closed and
then expanded off of Atlantic City, New Jersey was reopened,
using the procedures provided in Amendment 3.

Amendment No. 4 - The New En land Fisher Emer es

TenSion existed between the New England fishery and its
council and the Hid-Atlantic fishery and itS Council from
the start of management under the PMP; the friction in-
creased after passage of Amendment 1. New England supported
an undeveloped resource and was disposed to minimal control
of fishing activity. The Hid-Atlantic faced a need for
strict conservation and was willing to impose the measures
needed to achieve it. This remained essentially a philo-
sophical issue until the 1983 discovery of significant and
commercially exploitable surf clam beds in New England.
Strict measures in the Rid-Atlantic at the time made alter-
natives such as the New England fishery more attractive, and
led to heavy fishing pressure in New England. The small
preemptive quota was quickly taken, mostly by Mid-Atlantic
vessels, and the New England fishery was closed, leaving the
few local operators with no offshore clam fishing alterna-
tives.

The situation repeated itself in 1984, as more exploratory
fishing off New England located beds of surf clams on
Georges Bank. In an atmosphere of crisis, with the benefit
of emergency regulatory action, the New England area quota
was increased. With voluntary compliance by the industry
and the concurrence of both councils, the new resource was
surveyed and assessed. Amendment 4 was prOduced to double
the upper bound of the New England quota range. The new
quota was to apply to the area west of 69 degrees. A mini-
mum surf clam size for New England, consistent with that ap-
plied in the mid-Atlantic, was proposed. Bimonthly harvest
guidelines and effort control through trip limits, thought
to be better than control of fishing time in meeting the
needs of a fishery with long steaming times and highly vari-
able weather, were proposed.

Due to the rapid pace of change and development in the fish-
ery, Amendment 4 was never approved. However, some of its
essential features were incorporated into Amendment 6.

Amendment No. 5 � An 3h barrassment of Riches

Significant year classes of surf clams spawned in the Nid-
Atlantic just after the FNP was first adopted. With a six-
or seven-year growth cycle to harvestable size, these clams
by 1983 and 1984 formed extremely dense concentrations which
could be harvested at lower cost, often close to home ports.
Some vessels were able to make two fishing trips, loading
fully, within their allotted twelve � hour fishing periods.
The legal minimum size of 5 I/2 inches required that the
clams be sorted to meet enforcement tolerances. Nechanical
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sorters were placed on many boats, and very significant pro-
portions of total catch were culled and returned to the sea.
Unfortunately, mortality to culled clams is so high as to
create an unacceptable waste of the resource, which had been
rejuvenated only after a long wait and considerable sacri-
fice.

Vessel operators were reluctant to avoid culling. They
could obtain a higher return per hour fished by culling than
by avoiding the dense beds of mixed clams. With resurgent
demand for surf clam products bolstered by low historic
prices, processors were eager to buy greater quantities of
product. Prices to the fishermen could be cut and still
provide higher returns per trip due to higher landings from
the dense beds.

The Council moved to reduce the waste of the resource and
end the intolerable situation in which much of the fleet was
operating in a technically illegal range of landings. Emer-
gency regulations issued in late 1984 set the size limit at
5 1/4 inches. Amendment 5 revised the 5 1/2 inch size
limit, specifying criteria for selecting a size based on
stock distributiOn and discard rates. A floor was set at a
maximum yield per recruit size of 4 1/2 inches.

Since the amendment was intended to reduce the amount of en-
forcement action needed for small clam violations, enforce-
ment was a matter of concern. According to estimates, in-
specting clams for size at processing plants would cut en-
forcement cost per inspection in half. The amendment pro-
vided for tagging each cage of surf clams landed with a tag
issued to the harvesting vessel, thus establishing a more
reliable trail of evidence, which could be expected to lead
to increased recovery for violations. Finally, the regula-
tion included a presumption that any surf clams taken on a
day authorized for fishing in federal waters were in fact
taken in federal waters. As a result, fishermen Could not
claim that sublegal clams were taken in unregulated state
waters.

Amendments 4 and 5 both differed radically from those which
came before in that they were essentially single-issue ac-
tions, produced under severe time pressure to respond to ex-
isting crises. While both amendments were developed against
a backdrop of chronic overharvest of surf clam quotas; a 10-
12 year stock depletion horizon and no evident recruitment
to replace the exploited year classes; and a steady decline
in the real price and value of surf clam meats, neither
amendment was intended to address, or was capable of ad-
dressing, these broader fishery issues. By consuming scarce
planning time and attention, these amendments may actually
have frustrated efforts to develop a more coherent, long-
range solution to the problems underlying the symptoms which
were being treated as crises.

During 1984, special action vas taken to increase the allow-
able harvest from the Rid-Atlantic area. An area known as
the Philadelphia and DuPont closure, which had been closed
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due to environmental degradation, was reopened, following a
finding that the environmental problem had been corrected.

Amendment No. 6 � Housekee in in Crisis

The speed and confusion which surrounded development of
Amendments 4 and 5 took their toll. Some measures proved in
need of clarification. Harvest rates from the fishery con-
tinued to rise with increasing recruitment at greater densi-
ties; the management program had to control harvests within
the quotas by restricting fishing time at lower levels than
had been dreamed possible. Some adjustments were required
to make this work. Increasing sophistication about the mag-
nitude and extent of the New England resource, and greater
experience with monitoring and controlling harvests from
that area, aided specification of a management program for
the entire New England area.

Amendment 6 divided the New England area into two management
units; Georges Bank and Nantucket Shoals. Each area has its
own set of quota ranges and control measures. A prohibition
was suggested to prevent operators from landing more than
one trip of surf clams in the Nid-Atlantic during their as-
signed fishing period. The Regional Director was also to be
prevented from allowing fishing periods shorter than 12
hours. Both measures were intended to reduce catch rates.
Special notification procedures were established to keep
track of vessels moving between the variously defined man-
agement areas. The application of the surf clam minimum
size, and operation of the annual quota setting process,
were clarified.

Despite the fact that no new or radical policy was set forth
in the amendment, a considerable portion of what the Council
proposed was deleted in final NNFS approval action. The
disapproved portions included bimonthly quotas and effort
control measures for New England, the trip and fishing time
modifications proposed for the Mid-Atlantic, and a part of
the fishing zone notification program that would have re-
duced mobility of vessels. The disapproval action primarily
reflects recognition within NNFS that measures or portions
of measures were simply beyond the resources of the agency
to implement, and that the cost of obtaining or diverting
additional resources was not offset by corresponding bene-
fits. The agency also appeared to recognize that some of
the proposed measures were indirect efforts to restrict ef-
fort through administrative complication � the sort of con-
straints least favored in an era of deregulation.

As of this writing, the Council has revised and resubmitted
portions of Amendment 6, establishing a comprehensive man-
agement program for the Nantucket Shoals surf clam fishery,
and limiting Nid-Atlantic surf clam fishing to one trip per
authorized fishing period. A final agency approval decision
is due by April 10, 1986.

During 1985, fishing time For Nid-Atlantic surf clams was
regularly restricted to six hours every two weeks. FOr the
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first time, effort controls were imposed on ocean quahog
fishing. The fishing week for quahogs was reduced. As the
year closed, the surf clam fishery was closed for two weeks.
The ocean quahog quota for 1986 was set at six million
bushels, the maximum amount allowable within the range de-
fined as optimum yield for that fishery.

THE PRESENT PLAN'S STRENGTHS AND WEAENESSES

Despite the considerable intrusion the surf clam management
plan makes on the lives and operations of the regulated pub-
lic, and despite the oft-repeated promise that another man-
agement regime might reduce that intrusion, freeing up re-
sources and energy for more lucrative pursuits, no coalition
for change has yet been forged. Any incremental shift will
affect marginal activity. Those marginal effects loom large
when they are subjected to the glaring examination of self-
interest. A larger shift, to a program substantially dif-
ferent from the present one, entails great uncertainty.
Even where impacts can be quantified through economic, so-
cial and political analysis, the public displays an auto-
matic and perhaps reasonable distrust of the analysts.

If force for either incremental or substantial change devel-
ops, it can come only through recognition of the drawbacks
of the current regime and with some indication of possible
benefits arising from the proposed alternative. We have at-
tempted to analyze, both descriptively and quantitatively,
the effects of the current regulatory program. A descrip-
tive analysis of the measures presently contained in the
surf clam management program, and their effect on the re-
source, the regulated public, and the administering agency,
follows:

Permits

Vessel operators must obtain permits to fish for surf clams
or ocean quahogs. The permits serve several functions.
First, they provide information about participants in the
fishery. Nost federal fishery permit programs do this
poorly, if at all, since permits are usually issued without
limit and at no cost. Operators typically request permits,
even those they have no need for, to guard against exclusion
should licenses be limited in the future. The surf clam
permit program for the Mid-Atlantic does a better job than
many in the information-gathering function, because criteria
of eligibility, including active participation in the fish-
ery, must be met in order to get and keep the permit.
Still, a number of vessels probably continue to be licensed,
more on speculation than for their fishing ability. The
permit program for New England illustrates the point made
earlier. Hundreds of permits have been issued for that
fishery since licenses were made available, yet only a hand-
ful of local operators participate in the fishery. The cost
of administration of a permit program which provides no ben-
efit to the public is wasted. But the cost of screening
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permits and establishing eligibility criteria may be even
higher.

The second and most important function of surf clam permits
is to implement the vessel moratorium for the Mid-Atlantic
fishery. Only vessels active in or being built for the
fishery as of November 1977 are eligible for permits. Those
vessels can be replaced if they leave the fishery involun-
tarily; or they can be transferred freely to new owners.
The moratorium permit is not difficult to administer, with
the exception of the provision for vessel replacement. Surf
clam permits have become commodities of some value, recog-
nized, if not by the government, then by the fishing commu-
nity. Vessel replacement requires an administrative deter-
mination that a vessel left the fishery involuntarily during
the moratorium, that it is cf substantially similar harvest-
ing capacity to the vessel it replaces, and that the re-
placement vessel is owned by the owner of the lost vessel.
It has become obvious that each element cf this test, no
matter how apparently clear, is subject to interpretation.
The incentives for the fisherman are great, and the number
of vessels being replaced has escalated as the fleet contin-
ues to age. The desire for consistency and fairness, to
avoid unnecessary rigidity and adapt to realistically chang-
ing circumstances, makes this provision a difficult adminis-
trative problem.

A final purpose cf the permit is to provide a means of en-
forcement against violations of the management program.
Permit revocation and heavy fines are provided as penalties.
Permit suspension and the placing of conditions on permits
have been employed against chronic or serious violators. As
presently administered and defined, the permit has no direct
effect on conservation.

Re rts and Recordkee in

Reports and recordkeeping are a daily burden on both fisher-
men and prOCeSSOre. They prOVide NNFS with baaeLine infOr-
mation on catch per unit of effort, fishing effort, and to-
tal removals from the fishery. Logbooks have become in-
creasingly important as the progress towards fishery quotas
has accelerated. Timely management data is now more criti-
cal than when the program began. The resort to area manage-
ment in New England makes accurate attribution of stock re-
movals more important.

Despite the time and effort involved in reporting, compli-
ance with logbook reporting from both vessels and processors
has been consistently good. Logbook data has been put to
good use in analyzing fishery performance and stock distri-
bution, and in adjusting management measures for effective
conservation and minimal disruption of fishing activity.
The open exchange of information between fishermen, managers
and scientists has done much to maintain good working rela-
tions. No significant changes in the reporting system seem
required by circumstances. Some of the data collected, or
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the need for such frequent reporting, might be obviated by a
different management system.

Vessel Identification

Each licensed vessel must bear Coast Guard documentation
numbers, with the size of the numerals determined by the
size of the vessel. This provision is included in the im-
plementing rules for every fishery management plan; it has
been of particular importance for the surf clam fishery be-
cause so much of the current plan's enforcement must be con-
duCted at sea. The documentation numbers allow ready iden-
tification, used to determine whether vessels are fishing
during their designated fishing periods. No fisherman has
ever seriously objected to the identification provisions;
they do not require significant effort or expense to install
or maintain. They also serve a general identification pur-
pose which may aid search and rescue efforts and other ac-
tivities aside from the management program,

Harvest quotas have been a central part of the management
program since the first PNP. They have been refined through
the provision of a flexible process and a range from which
annual quotas are selected, and by the addition of new quota
areas to permit exploitation of the New England resource as
it is now understood.

The frequent survey cruises and assessments produced for the
surf clam resource provide extremely good information for
selecting annual quotas. Progress toward meeting the quotas
can be measured by examining the mandatory catch reports.
Varying the quotas, increasing them as resource abundance
has recovered over the last several years, has been an ef-
fective and acceptable means of rebuilding the stocks.

Because of the sporadic and unpredictable nature of recruit-
ment to the surf clam fishery, it seems unlikely that quota
management will be abandoned. managers will always be faced
with a finite stock which needs to be husbanded over a long
time period. Sound business practice cautions against al-
lowing the fishery to go through boom and bust periods, as
would be likely to happen if annual harvest guidelines were
eliminated. guota management is the underlying premise be-
hind most if not all forms of limited entry or property
rights control; most proposals for stock certificates and
limited entry condition the annual value or size of the ac-
cess rights on fluctuations in stock abundance.

The problem arising from quota management in the surf clam
fishery today stems from the multiple management area con-
cept used to address the emerging New England fishery. The
division into separate areas and quotas has resulted in in-
creasingly difficult problems of monitoring progress, en-
forcing different measures for different areas, and accu-
rately assessing stocks in comparatively small geographic
areas.

2$5



Effort Restrictions

Effort restrictions have been used since the plan was first
approved to try to keep harvests of surf clams within the
quarterly and annual quotas. The primary purpose of the
fishing time restrictions is to balance available access to
the resource to avoid the need either to close the fishery
or to undergo sharp fluctuations in supply. Regardless of
the amount of fishing time per week, the harvesting sector
of the industry will have an opportunity to take the quota,
and the amount of clams thus landed will have a relatively
fixed value. Thus, the effort restrictions probably have
more significance to processing plant operators and workers
than to vessel operators. Without incoming product, pro-
cessing workers can be laid off; large fluctuations in land-
ings may create physical capacity problems in the shucking
and processing establishments.

The original FrrP was too optimistic about the extent to
which fishing time would have to be restricted in order to
accomplish the stabilization goal. It envisioned reductions
in fishing time only to 48 hours per week. Within a year,
time was regularly being cut back to 24 hours per week, and
several closures had occurred. No one could have envisioned
the present situation, in which operators have only six
hours to fish every two weeks; such a restriction would have
been sirzply inconceivable in 3,977.

Over time and with experience, the effort control provisions
of the plan have been refined. Vessel operators have been
given increasingly greater latitude in selecting fishing
times, changing them when needed, and clairzing rzake-up time
for fishing periods lost due to poor weather. However, the
increasing density of surf clams, and the tremendous gains
in effective fishing po~er through improvements in gear and
instruments, render the fishing time restrictions incapable
of effectively constraining harvests, unless they are re-
duced to levels which can best be described as draconian.

Stabilizing catches by regulating hours of fishing time is
an indirect tool. For any given week, managers cannot know
how many vessels will fish their allowable hours, or what
their catch per hour fished will be. An inevitable delay of
a week to two weeks in reporting landings complicates the
process of adjusting time, as does the requirement for legal
notice to the affected operators. While the agency has de-
veloped special procedures for rapid collection of informa-
tion, and expedited clearance and publication of notices al-
tering fishing time, the process is still cumbersome.

From any agency perspective, fishing time regulation is
costly and, as an indirect tool, inefficient.' Enforcement
of the measure requires substantial effort and constitutes
one of the largest segments of total enforcerzent resources.
Yet the level of enforcement seems insufficient to preclude
illegal activity.
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Some if not all surf clam fishermen suffer as a result of
agency inability to achieve management objectives using the
prescribed measures. Unless and until enforcement deters
all violations, benefits will accrue to the pirate, at the
expense of the law-abiding citizen. The cost to the indus-
try of administrative difficulty is more direct, although
usually short-term. Closures resulting from failure to
match harvests with guidelines impose intense short-term
hardships on vessel operators and processors alike.

Closed Areas

bue to Small Clams:

A number of relatively large tracts have been closed to
fishing for surf clams due to local predominance of small
surf clams. Areas are usually first identified by survey
tows or commercial fishermen, then closed when scientific
studies clearly show that they contain large, dense beds of
small clams which will benefit from protection. This provi-
sion was part of the initial plan and thus predates the min-
imum landing size limit. Although the Council considered
both area closures and size limits, selecting closure over
size control in the initial FNP, it would not be likely to
make the same choice in a comparison done today.

The area closures at first represented a relatively prompt
and simple means of protecting small clams in dense aggrega-
tions. Enforcement, while difficult, was possible. But as
the clams in the closed areas grew, they became more and
more attractive to fishermen. Several abortive attempts
preceded final agreement by NNFS and the Council on criteria
for reopening some of the closed areas, and on measures to
be applied during the reopening. Reopening part of the
closed areas off Atlantic City, New Jersey was a costly,
time-consuming, difficult, and perhaps confusing exercise
for agency and clammers alike. Nore effective means of re-
opening may exist, but opinion overall within industry and
the agency would probably be in favor of eliminating area
closures as a management measure. Retention of the author-
ity for closure in the future may be prudent, due to lack of
final resolution of the discard mortality problem under the
minimum size provision and to the possibility that excep-
tional recruitment could occur over an existing bed of
clams. Such an event might require protection through clo-
sure, rather than size restriction, to guard against prema-
ture exploitation and high dredge mortality of the mixed
bed.

An immediate problem with the small clam closure provisions
has arisen because of the introduction of the adjustable
minimum surf clam size. The area closure and reopening pro-
visions are triggered when resident surf clam size distribu-
tions meet specified percentages by size. These sizes and
percentages were established before the minimum size limit
wae part Of the management prOgram; mOreOVer, the trigger
points do not "float" along with the minimum size. Atten-
tion should be given to making the triggers for the area
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closure and reopening provisions consistent with current le-
gal minimum sizes.

Due to Environmental Degradation:

AS many aa fOur different areas have, at timea, been C1OSed
to surf clam and ocean quahog fishing because of environmen-
tal degradation. The areas include sewage, industrial, and
tOxiC waete diepOSal Sitee. AreaS are closed when the Food
and Drug Administration's Shellfish Sanitation program iden-
tifies them as degraded; that agency also administers a clo-
sure program. The areas can be reopened following a deter-
mination that the adverse environmental conditions have been
corrected. One such area was reopened in 1984, following
studies sponsored by the Pood and Drug Administration that
showed correction of the contaminant problem,

Area closures due to degradation serve an informational pur-
pose, and also allow the Council and NNFS to show on record
that certain practices may have harmful effects for the
fishing industry and the public. The Council has been par-
ticularly active in trying to bring to the attention of of-
ficials and the public the effects of the environment on
fishery production and yield. Closure is a means of making
that statement.

Vessel Noratorium

The vessel moratorium by its own terms was to last only one
year from the date of the PNP, with the possibility of a
one-year extension. The Council, HNFS and the industry all
expected that the moratorium would shortly be replaced with
some other form of management, likely vessel quotas based on
the first year or two of experience under the plan.

Now that eight years have passed and the moratorium is still
in place, the initial optimism seems misplaced. On the sev-
eral occasions when the moratorium has been extended,
heated debate surrounded the action. Throughout all the de-
bate, the industry itself has strongly supported continua-
tion, primarily on the justification that restrictive man-
agement measures have imposed serious costs on those in the
fishery; and that therefore they should be the primary bene-
ficiaries when the resource is able to provide returns on
the investment.

This argument has probably been valid in the past. But with
management measures continuing to be restrictive and inter-
est in the surf clam fishery from outside participants in-
creasing, reasonable questions can be asked about how much
sacrifice is involved in holding a surf clam permit, at
leaat relative tO Other regiOnal fiaherieS. The mOratcrium
is not now and probably never has been effective as a stand-
alone management tool. Only through rigorous application of
controls on effort have managers been able to constrain
harvesting capacity in the fishery. The moratorium raises
all the philosophrcal issues attendant upon discussion of
more refined and comprehensive limited entry management op-
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tions, but offers none of the management benefits which
could be had through a more accurate matching of physical
harvesting capacity with maximum sustainable yield.

Size Restrictions

The surf clam size limit was first proposed by the Council
in amendment 2. It was rejected because it was seen as du-
plicating the small clam area closure mechanism and because
of concern that the size selected was an economic rather
than a conservation measure. The rejection proved to be a
mistake; after a crisis which the size limit could have al-
leviated, a limit was added as part of the management pro-
gram. However, during 1983 and 1984, changes in the size
distribution of clams, and in the ability of the market to
absorb smaller surf clams in greater amounts than had been
expected, led to a need to change the size limit.

Responding to these developments, the Council wisely speci-
fied an adjustable size to improve the versatility of the
measure. Still, as long as different sectors of the indus-
try use different sizes of clams, and as long as the fleet
is arrayed along the coast with varying access to beds of
different size clams, the specification of a size will cause
contention. The need to have a definite standard by which
to document violations, and the large volume of clams repre-
sented in a typical trip, make enforcement difficult.

Problems and Priorities of Surf Clam Wana ement Toda

Under the Magnuson Act fishery management process, identifi-
cation of problems and priorities is primarily the responsi-
bility of the fishery management councils as the policy arm
of federal fishery management efforts. While leaving the
final definition of problems and priorities to the Council,
we can, from our review above and our experience in adminis-
tering the surf clam management program, suggest the fallow-
ing as areas that need attention to improve the surf clam
management program:

l. Improving the effort control provisions of the surf
clam management program

2. Reducing the complexity, or improving the integration
of, the various area management schemes for surf clams

3. Increasing the operating latitude of surf clam vessel
operators; reducing incentives or pressures for unsafe
vessel operation

4. Fostering controlled and sustained development of the
ocean quahog fishery throughout its range

5. Resolving inconsistencies between the small clam area
closures criteria and the adjustable minimum surf clam
size
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As the review indicates, many of these problems have been
issues since managers first grappled with the surf clam
fishery eight years ago. Others have emerged as a conse-
quence of attempted solutions, and as other more important
problems have dropped away through time and through the suc-
cesses of the management program. Problems that have per-
sisted for nearly a decade cannot likely be banished through
any single adjustment to the management program; an incre-
mental approach, concerted or reactive, may well continue to
be the best means of improving surf clam management. The
important requirement is that problems be recognized and
that active efforts continue toward achievement of the ef-
fective, efficient and cooperative long-term conservation
regime that all would agree is the ultimate objective.

Conclusion

The surf clam fishery is subject to a wide range and consid-
erable total burden of management measures. Careful design,
or more rigorous application, of some of the measures might
obviate the need for others. For example, quota management
by itself could be at least the major portion of an effec-
tive program; similarly, effort restrictions, size restric-
tions, or a moratorium are measures any one of which, if
properly designed, could carry most of the management bur-
den. The problem to date is that measures have been added
and enlarged under the press of emergencies; an effort to
step back, integrate, and eliminate duplication or overlap
has not been possible.

Regardless of what decisions are made about the future of
surf clam management, this situation of redundancy should be
a matter of some concern. The combination of all these mea-
sures, where one or two alone might achieve the same conser-
vation and management objectives, generates serious demands
on the resources of the National marine Fisheries Service;
the burden on the regulated public is no less substantial.

ALTERNATIVES FOR TRE FUTURE

management alternatives can be considered across at least
two dimensions. The first is philosophical. Despite the
concrete problems and limited resources for debate, an ex-
traordinary amount of fishery management planning effort is
devoted to considering and making compromises from extreme
philosophical positions. The second dimension is substan-
tive. Given agreement that management is a worthwhile ob-
jective, or that limited entry is a proper tool to deal with
the problems posed in a given fishery, what sort of program
accomplishes that job best, at the lowest cost to the regu-
lated public, the agency, and consumers? This discussion
will focus on the substantive dimension of alternative se-
lection, but to get to that level of analysis, philosophical
issues must be considered.

The philoSophiCal dimenSiOn Can be likened to a series of
steps. How far do we want to go with management? How much

290



are we willing to invest, how many precedents are we willing
to overturn? The substantive dimension deals with tools,
with matching problems to solution and considering the qual-
ity of the fit. The philosophical dimension is the real
arena for policy selection � here the choices are made that
widen or narrow the range of substantive alternatives.

Review of the history of the surf clam management plan and
its amendments illustrates that any consideration of manage-
ment alternatives starts with a slate which has been covered
and erased many times. The initial plan and the first three
amendments were thoughtful and energetic efforts at a cora-
prehensive solution. The parties were seeking complete
agreement on an optimal solution to the management problems.
Frustration with that process, evident through the eventual
lack of results or consensus, suggests that our objective in
considering and selecting an alternative might better focus
on acceptable, rather than optimal, solutions. Many of the
proposals rejected in the past might have served us as well
as or better than the present amalgamation.

Philoso hical Dimension

Society uses a variety of means to make policy choices. In
the United States, the vast majority of policy choices are
made by and through the market. Other informal mechanisms
exist, but when and if the market fails we usually turn
 reluctantly! to government.

When the government involves itself in an area such as fish-
ery regulation, it does so on the premise that someone will
benefit. That someone will generally not be the government.
Resource management almost always requires public expendi-
tures, and the public should be able to expect a return on
its investment. Industry may also be called upon to accept
short-term sacrifices under a conservation or enhancement
program; it has a right to expect a return on that invest-
ment. Determining who will benefit, and how, is the respon-
sibility of the policymaker.

Bound up in this whole problem of fishery management are the
concepts of allocation and distribution. Here again, the
issue has more than one dimension. The first has to do with
distribution over time. What proportion of the total avail-
able stock will be consumed, and what portion will be in-
vested � left in the ocean to perpetuate and augment the
stocks? Distribution over time determines the size of the
pie that will be available to fishery participants in any
one year. The investment decision implies that distribution
over time also determines the size of all future pies.

The second distributional dimension has to do with alloca-
tion. Given a pie of given size, how will it be divided
among all those who have real or imagined claims upon it?
Both distributional dimensions have the potential to raise
contention. However, the second, which in essence is a
zero-sum game among interested parties, is the most con-
tentious issue facing any resource manager.
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An allocation of access is implicit regardless of the manner
in which the surf clam fishery is regulated. Given the ex-
istence of federal management authority, lack of management
implies an active decision on the part of the government to
allow potential benefits from the resource to be dissipat-
ed � actually, allocated by default to those in the best
position to take advantage of them. The question distin-
guishing one management alternative from the next is whether
any sort of coherent social policy underlies, or is achieved
by, the allocation of access arising from the regulatory
system. If the management authority chooses not to specify
who will acquire access, benefits will accrue to those best
able to adapt to cr affect the shape of the regulatory
program. All else held constant, those with the greatest
access to financial, planning and legal resources will be in
the best position to increase their share of access to the
regulated species.

tion Number One: A Minimum Mana ement Pro ram

A good starting point in considering alternatives to the
present surf clam management program is to assess the mini-
mum measures required to fulfill obligations under the man-
date of the Magnuson FIshery Conservation and Management
Act. Such an approach is valid, both in light of the lim-
ited resources currently available for the purpose of surf
clam management, and to be consistent with the prevailing
public policy of limiting the scope cf regulation.

Debates of the sort required to define this point of minimum
regulation have occurred with some frequency, both in the
formal Council and committee forums and among managers and
the affected public. Most agree that the essential concern
is to direct the fishery to achieve optimum yield. Optimum
yield, of course, is a concept embracing social and economic
considerations as well as the biological capacity of the re-
source.. As such, optimum yield can only be defined within
the context of whatever management objectives are espoused
by the Council. We cannot for these purposes assume that
the objectives supporting the present plan would be retained
if there were a shift in management philosophy toward favor-
ing minimum controls.

Thus we are forced in defining a minimum management program
to define a set of hypothetical objectives. Consistent with
minimizing the effect of our management program on economic
allocation and distribution, we would adopt the minimum man-
agement program capable of attaining maximum sustainable
yield from the surf clam fishery over time. That yield will
be a function of production of the stock, which results from
fishing effort and recruitment. Fishing effort can be con-
trolled through direct and indirect management measures.
Recruitment, particularly recruitment for surf clams, is
controllable only to the extent that we can alter spawning
stock sizes, age of capture, and thus yield per recruit; and
perhaps, under a more sophisticated program, it is also con-
trollable through stock enhancement efforts.
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Our minimum raanagement program can therefore be liraited to
sorae form of control over fishing effort and yield per re-
cruit. An overall quota would be the simplest measure for
constraining total fishing effort. A minimum harvest sise
limit would give the most direct control of yield per re-
cruit. This specification of a management regime, sirailar
to proposals advanced within the Council forum as an expres-
sion of desperation with lack of progress toward a more com-
prehensive and durable program, quickly sharpens the focus
of debate. Once the minimum measures have been described,
the extent to which the current raanagement program incorpo-
rates a market basket of measures to soften the direct ef-
fects of the conservation regime becomes apparent.

The raeasures in the current plan are for the benefit not
only of the industry and public, but also of those who are
charged with adrainistration of the management program. Ex-
perience with surf clam manageraent, and indeed with every
Other management prograra under the Nagnuson Act, demon-
strates that unless a regulatory systera is capable of ad-
dressing equity issues and providing a residuura of econoraic
viability for participants, it will quickly be undermined
through avoidance, violation, legal challenge, or political
intercession. Since all of these forces are, once released,
beyond the control of the managers, the shape and result of
the final manageraent program which unleashes them may have
little to do with the rainimura conservation needs sought to
be raet.

tion Nuraber Twor Traditional Tools

Once managers begin the process of addressing social and
econoraic issues arising from the first order decision to
constrain harvest, they unleash a powerful force tending to
increase and expand their role, their responsibilities, and
their obligation to the regulated industry. Traditional
fishery manageraent tools such as quotas, effort limits, sise
limits, closed areas, and seasons all introduce some element
of economic or operating inefficiency; they raust, since the
raanager's duty under traditional control scheraes is to pre-
vent fishermen from overharvesting. The only apparent way
of accomplishing this is to force the fishermen to be less
efficient.

Nanagers find it easy to fall into the practice of using
traditional tools. They find it particularly easy to do so
in the context of piecemeal emergency problem solving � the
sort of problem solving that has attended surf clam manage-
ment since the FNP was implemented in 1977, and which has
increasingly become the norm in the last several years. As
problems appear, traditional solutions to those problems
have been incorporated into the management program.

The drawback to this approach is that each traditional tool
is limited in its effect. The total burden of many tools,
each valid to solve a small, isolated problem, may be both
considerable and perverse. The opposite of synergy raay oc-
cur: the sum of the parts may be less than the whole; its
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negative effect on fishermen more stifling than each indi-
vidual burden taken alone. The differinq real objectives
underlying each aspect of the program can produce a complex
and confusing, if not contradictory, whole.

tion Number Three: Restorin Private Stewardshi

Would introduction of limited entry and property rights into
the management of marine fisheries under the Magnuson Act be
the final extension of a concept universal in other areas of
human relations, revitalizing and rendering effective our
mandate to conserve and enhance fishery resources; or would
it be a not-so-noble economic experiment eliminating the
last vestiges of what remains a special way of living and
earning?

A commentator has suggested that limited entry in some of
its forms, by creatinq property, makes the operation of free
enterprise, and the market forces we rely on so heavily,
possible in fisheries, where they are otherwise absent. In-
stead of viewing limited entry or other forms of property
rights creation as an extension of the regulatory burden, we
might instead consider whether such management alternatives
could be a means of reprivatizing most of the business deci-
sions inherent in operating in a regulated industry.

This potential is certainly available in the surf clam fish-
ery. Fishermen operatinq clam boats see that a great many
business decisions are either made directly by the govern-
ment  seasonal product flow, raw material configuration,
working hours!, or are made by industry in the shadow of a
dominating requirement to comply with an intensive and in-
trusive requlatory regime. we view the third option for
managers as the creation of some form of property rights.
These rights can be short or lonq term. The longer the
term, the more valuable and stable the right, the higher the
capitalized value of the right, and the more likely that it
will induce retirement of excess capacity and encourage ef-
ficient market trading of access opportunity. The rights
can be permanent. The rights can be given away, by lottery
or based on some criteria, or they can be sold, at a fixed
price or at auction. The rights can take the form of fish-
ing time, fishing trips, bushels landed, or allocation of
exclusive operating areas. We will examine a series of man-
agement options that have the potential to return management
decisions and control of the industry to the participants in
the fishery, while retaining for managers the authority and
power to carry out their mandate for conservation.

Substantive Dimension

A HOAA Technical Memorandum released in July of 1985,
"Fishery Management--Lessons from Other Resource Management
Areas," identified four major alternative types of manage-
ment tools. These include limits on inputs, direct control
of output, taxes or fees, and areal rights.
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Limits on In uts

Input limitations include specification of fishing time,
vessel size, and gear type. Limited entry, through control
of the number of fishing units, could be a form of input
limitation. Input controls are particularly attractive
where the annual allowable yield from the fishery is un-
known, but is assumed to be a function of applied effort.
Such would be the case with surf clams if management were
targeted at allowing all clams to reach the size of maximum
yield per recruit, if that size were above the level of sex-
ual maturity. Under such a regime, a gear type that har-
vested only clams which had reached the target size, and
caused no ancillary mortality, would be an adequate and ef-
fective input limitation management tool. Fluctuations in
annual landings could be accepted with the confidence that
the reproductive capacity of the stock and its total produc-
tion were being protected and maximized.

A principal problem with input limitation is that control of
orle type of input creates incentives for operators to coal-
pensate by increasing their capacity through greater or more
efficient use of other inputs. In an industry where opera-
tors use a variety of inputs in different combinations, con-
trols on selected inputs can affect different user groups
differently. Control of any input at a nominal level en-
courages the entire industry to adopt that level as its
standard of operation.

Input control has been one of the primary surf clam manage-
ment tools. The program limits the number of fishing days
in a week, the number of hours in a fishing trip, and the
total number of vessels with surf clam permits. Attempts to
broaden the use of input limits, for example through con-
trols on dredge size and number, have been counterproduc-
tive. Input limitatiOnS imply artificial COnstraint On faC-
tors which vessel operators can and perhaps should be able
to optimize. The lengthy process of plan approval and im-
plementation, combined with a tradition of grandfathering
existing practices, has created what the industry calls an
"arms race" every time additional input limitations have
been SeriOuSly COneidered. BefOre effeCtive COntrOlS Can be
adopted, every operator has reached or exceeded the proposed
control level.

A more theoretical objection to input limits arises because
of their indirect operation. Fishermen are favorably dis-
posed to controls that do not directly constrain their net
income. Such controls allow room for initiative and innova-
tion by the individual so that he can expand his income de-
spite the operation of an overall management program. But
indirect controls give no assurance to managers that the
management objective will be achieved. In this respect, in-
put COntrO1S degenerate intO a SOrt Of game. Banagere knOW
the level of stock removal they can accept. This is their
measure of performance and will be the key to program suc-
cess. Input limits translate this level into fishing hours,
days, trips, gear type, or Operating units. If gear effi-
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ciency increases, a given input level will increase effec-
tive fishing mortality, resulting in frustration of the man-
agement purpose. This scenario has been played out in al-
most all management programs.

Indirect measures such as input controls imply greatly in-
creased costs of supervision. The enforcement resources re-
quired to monitor total landings are of significantly lower
magnitude than those required to monitor time at sea, net
mesh size, or days fished. The analogy to a game applies
again. What cost is the agency willing to bear to allow
fishermen the illusion that they are not operating under
overall constraints'? Given finite resources, playing this
sort of game is likely to mean that the objective of fishery
management will either not be achieved, or that it will be
achieved imperfectly at best.

Direct Out ut Control

For a fishery where sustainable yield can be calculated with
some precision, direct control of outputs is probably the
most efficient and effective management tool. Annual sur-
veys and stock assessments for the surf clam fishery have
enabled fishery scientists to chart with some accuracy the
relative abundance of surf clams each year for nearly a
decade. Thus, the surf clam fishery appears tc be an active
candidate for management through direct output control.

Direct control of outputs is attractive from a manager' s
perspective because it holds promise for facilitating en-
forcement, or for reducing the cost of such enforcement.
Surf clam fishery output consists of surf clams. They are
bulky and must be landed in ports. The Mid-Atlantic region,
where most surE clams are taken and landed, has a relatively
small number of ports of a size and configuration and prox-
imity to labor and land to allow surf clam operations to oc-
cur. These ports can be effectively covered by enforcement
personnel with far fewer resources than must be used to mon-
itor fishing activity over thousands cf square miles of sea
surface.

Taxes or Fees

Rany natural resource regulatory programs are based on taxes
or fees. As direct economic signals, taxes and fees have
the capacity to help restore market incentives where they do
not otherwise exist. A tax or fee imposed on pollution dis-
charge, equal to the cost of cleaning the environment of
that discharge, creates an incentive for the discharger to
minimize his release of pollution, or gives society re-
sources to either clean up the discharge or compensate those
who are harmed by it. As long as the fee or tax accurately
reflects the true cost of clean-up, it can also serve as a
true market system to internalize the cost of behavior
detrimental to social welfare.

If a fee or tax is allowed to become obsolete, it may lose
its value. A fee or tax is a kind of snapshot effort at es-
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tablishing a market where none exists. Most markets remain
in session continually, and thus perform their clearing
function on a continual basis; they rarely become obsolete.

The distinction between tax and fee is that the level of a
tax is set legislatively by policy to encourage or discour-
age a particular activity, while a fee is payment for bene-
fits received or conferred. In the federal system, only
Congress can establish and regulate the level of a tax.
Since Congress must be involved in decisions to administer
tax rate changes, since Congress is frequently absorbed in
affairs it considers more pressing than management of the
surf clam fishery, and since changes in the level of the tax
are the primary means through which harvests are to be regu-
lated under a tax system, a fundamental impediment to tax-
based management exists, recognized in the Magnuson Act and
by commentators on the Act. With the experience and expe-
dited procedures we have developed through regulatory admin-
istration, the Rational Marine Fisheries Service could read-
ily determine appropriate economic incentives and alter them
as required to balance optimum yield and harvest. The prob-
lem is in obtaining authority to conduct such an activity.

Agencies are permitted to establish and administer schedules
of fees based on Congressionally defined criteria. Fees can
be adjusted based on changes in the cost of providing agency
services or on the value of those services as received by
the fee payer. Use of fees as a substitute for taxes thus
offers some promise, particularly because the cost of surf
clam management is substantial enough that if recovered
through fees, it could generate real economic effects on de-
mand for fishing access. If higher fees were required to
generate such demand effects, monies collected through the
fee system could be applied to compensation or buy-back pro-
grams for displaced operators, or for a stock enhancement
program.

A~eal R' hts

Areal rights are particularly effective where notions of
property are firmly established, and the risks of poaching
or inadvertent trespass can be minimized. Areal rights are,
of course, the basis for all real property ownership. Un-
fortunately, the ocean bottom represents a significant en-
clave of resistance against the development of areal rights.

Many fisheries have been managed under some form of areal
rights. The Magnuson Act itself is a claim of areal rights.
It asserts exclusive jurisdiction over resources in proxim-
ity to the United States coast and establishes a priority of
right for United States citizens for the exploitation of
those resources. The Mid-Atlantic Council has been in the
forefront of asserting this right and employing its ramifi-
cations for the benefit of the American fishing industry.
Various states have also asserted area management authority,
which may have beneficial effects for their own residents.
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The areal rights of sovereign political entities are, how-
ever, of a different nature from those contemplated in a
fishery management program. With the exception of the over-
lap between federal and state authority, sovereign entities
have clear and exclusive claims, inviolable in the absence
of major conflicts involving fellow sovereigns.

Sovereigns generally have more resources and ready access to
the coercive effect of police power and sanctions to uphold
their claims. Usually, it is a subject of the sovereign who
will be operating within the claim; anyone in the territory
of a sovereign is subject in some measure to its coercive
power. Sovereign claims are usually geographically large,
and thus easier to delimit and patrol. Where a sovereign
asserts an areal right, it is often in the interest of its
subjects, each of whom may exercise diligence to detect
and/or report violations of the right that may diminish
their own enjoyment of the sovereign's franchise.

private parties given areal rights lack many of the at-
tributes that make sovereign areal rights possible. Leases
of oyster bottom are the most common and most familiar areal
rights. They are characterized by relative proximity to
shore, relative ease of supervision by the proprietor, and
local or community traditions that help to enforce apprecia-
tion and respect for the value and sanctity of the territo-
rial claim.

Offshore oil leases and mineral claims share many of the at-
tributes of fishery areal rights. We may thus use some of
the policies and procedures developed for these federal
leasing and granting activities as a starting point for our
own analysis. A fundamental difference is that currently
used machinery for extracting oil and minerals offshore is
large, bulky and immobile. In contrast, the machinery for
extracting fish may be small and fast. Nobility of poachers
is a significant factor in considering an areal rights pro-
posal.

Technological developments have probably enhanced the feasi-
bility of areal rights for surf clam fisheries. The combi-
nation of improved LORAN navigational gear and plotter con-
trol of vessel operation make it possible to direct a vessel
with considerable accuracy to a specific area, and confine
fishing operations to within that area. However, these
technological advances also make it easy for poachers to ex-
ploit their neighbor's claims. No simple technology exists
to exclude or detect the presence of trespassers. Since
much surf clam fishing bottom is well offshore, subject to
the effects of pollution, weather, and predation, the indi-
vidual clam fisherman may see little to gain in converting
to an areal rights based management system. Nany factors
beyond the fisherman's control could have significant ef-
fects on his investment.

The possibility of using areal rights to foster clam stock-
ing or other yield enhancing practices exists. But it may
be that these benefits alone cannot overcome the practical
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difficulty of enforcement and allocation of the initial
areal rights, or that other means, such as industrywide sub-
scription and cooperative yield enhancement, or direct fed-
eral programs, would be more practical organixational struc-
tures to support an investment program on the scale likely
to be required to produce serious results.

CONCLUSION

We have examined the past, the present, and a series of pos-
sible futures for surf clam management. As it the only
fishery managed under a federally-administered limited entry
program, the surf clam industry offers an opportunity to
study the effects of such a program, the problems in admin-
istering a limited entry program under the Magnuson Act, and
the difficulties of adjusting and developing the program
when circumstances and perhaps objectives have changed. The
Rid-Atlantic Fishery Management Council is just now begin-
ning to prepare Amendment 7 to the original fiShery manage-
ment plan. many observers hope and expect that the amend-
ment will establish limited entry in some form as a perma-
nent management program. The decision rests with the Coun-
cil, which will likely need all the advice and support it
can get in this major effort.
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I HTRODUCT ZOM

Access to California's commercial fisheries has been in-
creasingly restricted through a variety of limited access
programs. Until 1974, when the state limited the number of
licenses in the herring roe fishery, all of California's
fisheries operated under the traditional open access system.
Commercial fishing vessel registrations and annual commer-
cial fishing licenses have long been required by the state,
but these were available to all applicants at a nominal fee.
Since 1974 seven restrictive licensing systems have been es-
tablished, and the pace of change in the licensing systems
seems to be accelerating.

The California Department of Fish and Game  CDFaG! distin-
guishes three different types of limited access systems:
�! qualified entry, �! entry moratorium, and �! limited
entry. The firat type iS deSigned tO aSSure that fizhermen
are knowledgeable and/or experienced in a fishery before
they are permitted to operate a vessel in that fishery. For
example, the Fish and Game Commission requires that new re-
cipients of gillnet permits meet specific qualifications.
These include having either a year's experience as a crew
member on a licensed vessel, a history of activity in the
fishery, or a passing score on a proficiency examination ad-
ministered by CDFSG. Qualified entry programs do not place
a limit on number of participants in a fishery, but they may
slow down the pace of new entry.

A moratorium on new permits puts a etop to all new entry and
is usually a preliminary step to setting up a limited entry
system. As the name implies, a moratorium freezes the num-
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ber of permits issued for a particular fishery as of a spe-
cific date. Although a moratorium temporarily permits no
new entry, it also seeks no reduction in numbers of fisher-
men. Two examples are the 1980 temporary moratorium on
salmon fishing licenses  replaced with a limited entry sys-
tera in 1982! and the moratorium on general gillnet fishing
permits that went into effect on January 1, 1986. Imple-
menting legislation for the latter moratorium requires CDFaG
to prepare a report assessing the need for a limited entry
program for the gillnet/trammel net fishery by January 1,
1989.

A full-blown limited entry program has specific procedures
and conditions for licensing new fishermen. California
fisheries under limited entry programs include �! the her-
ring roe fishery, �! the commercial abalone fishery, �!
the salmon fishery, �! the drift gillnet fishery for shark
and swordfish, �! the experimental driftgill net fishery
for swordfish off central California, and �! the nearshore
set gillnet and trammel net fishery off central California.
Some of these programs set goals for total numbers of par-
ticipating fishermen or vessels. Others simply control the
conditions of entry. The legislature did not establish nu-
merical goals for the salmon limited entry system, for exam-
ple, but it did require that the Commercial Salmon Fishing
Review Board and Fish and Game Commission determine the num-
ber of new permits to be issued annually. In contrast, the
Fish and Game Commission set a specific goal of 100 opera-
tors in the abalone license limitation program.

This paper describes the objectives sought and principles
adopted in California's limited access systems, followed by
a brief description of each existing program. The final
section offers a summary and some observations regarding
present difficulties and future directions for limited ac-
cess systems in California.

PRINCIPLES ANO OBjECTIVES IN CALIFORNIA'S PROGRAllS

California's limited access programs have sought a wide va-
riety of objectives, including  a! to enhance conservation
of fish resources,  b! to protect the commercial fishing in-
dustry,  c! to reduce the numbers of incidentally killed ma-
rine mammals and seabirds,  d! to minimize potential con-
flicts between competing commercial fisheries and between
sport and commercial fisheries, and  e! to "insure efficient
and economic operation of the fishery." Only the experimen-
tal central California drift gillnet swordfish permit pro-
gram fails to mention fish stock conservation as an objec-
tive. That program seeks "to allow increased access to the
swordfish resource." The central California gill and tram-
mel net program is most concerned with incidental take of
mammals and birds, while the drift gillnet shark and sword-
fish program seeks to minimize conflicts and to conserve
shark populations Only the herring roe license limitation
program includes economic efficiency as a specific objec-
tive.
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Our review of stated objectives for limited access programs
reveals that traditional notions of physical conservation
and equitable allocation remain central to the state's con-
ception of its role in regulating commercial marine fish-
eries. Stability of the fishery and reduction af social
conflicts play somewhat smaller roles. The standard eco-
nomic objectives of efficiency and rent-maximizing have a
minimal influence on California's decisions. CDFAG person-
nel have frequently stated that CDF6G is primarily responsi-
ble for conservation of the fish stocks and secondarily for
the resolution of user conflicts, while the industry itself
must take the lead in developing management programs specif-
ically intended to increase economic efficiency.

Besides avoiding economic efficiency objectives CDFaG gener-
ally prefers to prevent fishery permits from becoming assets
of value to individual fishermen. When transferable permits
are sold on the open market, they may take on significant
value, as has happened in Washington and Alaska. Two objec-
tions are raised to the transferable permit. One objection
is that potential regulatory problems may arise when fisher-
men with a substantial investment in their permits resist
necessary restrictions on the fishery. A second and more
important objection is that a substantial price attached to
a transferable permit represents a windfall gain at-
tributable to the newly created property right. Further-
more, this permit price creates a discriminatory barrier to
new entrants. Only those citizens who inherit a permit or
are sufficiently affluent to purchase one will have access
to the fishery. These objeCtions have extensively influ-
enced the character of all limited entry programs in Cali-
fornia.

Transfer of permits to heirs and working partners is permit-
ted under specific conditions in all California limited en-
try programs. For example, a spouse, child or sibling of a
deceased, retired or incapacitated permittee can obtain the
permit if proof can be given of physical, working participa-
tion, aboard the permittee's vessel, in the limited entry
fishery.

There are some additional common characteristics found in
California's limited entry programs. Eligibility for ini-
tial permits is based upon past participation in the fishery
or upon substantial investment prior to the enactment of the
limited entry or moratorium program. California law specif-
ically permits entry during the first year af a limited en-
try program to any commercial fisherman with twenty years of
general experience and at least one year of participation in
the target fishery. Permits are generally issued annually,
and retention of permits from year to year is often contin-
gent on continued participation in the fishery. Permits may
not be held by corporations or partnerships and are attached
to the person except in the salmon fishery, where they are
attached to vessels. Allocation of new permits when they
are available is generally based upon qualifications, in-
cluding past participation and experience. Selection among
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equally qualified applicants is usually accomplished through
a drawing.

I IÃITED ACCESS PMGRAMS

H~e' e

The modern California herring roe fishery began in the San
Francisco and Tomales Bays to satisfy Japanese demand during
a period of shortage and high roe prices in the early 1970s.
Salmon sport fishermen and local residents were disturbed
and concerned by the sudden emergence of the fishery. At
their behest, legislation was introduced in 1974 to prohibit
commercial take of herring except for use as bait. Before
the beginning Of the 1974 Winter fiahing Seaaan, CDFAG negc-
tiated a compromise bill which gave the agency authority to
establish a permit system and an annual catch quota. During
1974 and 1975 the number of permittees vas limited to the
number of participants in 1974 � seventeen. Participants
were chosen by drawing from among qualified applicants. As
roe prices escalated, CDFaG was pressured to allow addi-
tional fishermen to participate. In 1976 a total of 57
fishing vessels were licensed to fish in the two bays.

The limited entry system established in 1977 allowed a total
of 267 vessels to enter. All previous participants were
"grandfathered" into the fishery and an additional 150 new
licenses vere allocated in 1977. That number steadily in-
creased to 447 in 1982. To qualify for renewal, a permittee
must have had a valid permit the previous year and must have
actively fished, or demonstrated an intent to fish, the pre-
vious year. Permits cost $50 per year and may be revoked
for fishing violations.

ln addition to control over the number of partiCipants, the
management system enforced quotas based on spawning biomass
estimates derived from surveys of roe depositions in the
bays. To reduce the congestion and competition in re-
stricted fishing areas, an odd-even platoon system for gill-
net vessels was introduced. Vessels with odd-numbered per-
mits fished during odd-numbered weeks, and vessels with
even-numbered permits fished during even-numbered weeks. In
addition, a small number of purse seine and lampara vessels
were licensed to fish. A third "experimental" gillnet pla-
toon was added in 1980, and these vessels are permitted to
fish only during the month of December, before the opening
of the traditional fishery in January.

The inCreaSing COmpleXity Of regulatiOnS waS nOt neCeSSi-
tated by fish stock depletion. In fact, spawning biomass
estimates indicated that herring populations were increas-
ing. Management measures were designed more to alleviate
social problems than to provide protection to the resource.
IntenSe fiehing pressure was motivated by extremely high ex-
vessel Prices. The reported price rose to neatly $4,000 per
ton in 1980. A highlining purse seine vessel in 1979 re-
portedly sold more than $120,000 of fish in little more than
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two weeks. The prospect of extraordinary profits brought
intensely competitive fishing into a part of San FranCiscO
Bay that is highly urbanized and environmentally sensitive.
Fishing boats were competing for limited space with each
other, commuter ferries, and yachts. If the resulting con-
flicts had not been addressed, non-fishing interests would
have pushed harder For prohibition of the commercial fish-
ery'~

A nine-member advisory comaittee was formed to advise the
CDFaG director on annual regulation changes. The Fish and
Game Commission establishes a maximum limit of permits to be
issued by gear type and area. These permits are issued to
the owner, operator or leasee of a fishing vessel. The ves-
sel to be used must be specified in advance, and the permits
are nontransferable, except that permittees may designate
another fishing vessel under certain circumstances.

New permits are issued whenever the number of permits al-
lowed exceeds the number of renewals. Applicants must be
licensed commercial fishermen and must own, operate or lease
a currently licensed fishing vessel. The method of selec-
tion is a public drawing from among the qualified appli-
cants.

Abalone

The abalone limited entry system adopted in 1977 was one as-
pect of a comprehensive program established by the Fish and
Game Commission with the goal of restoring abalone stocks
and increasing yields. After an intensive study it was con-
cluded that one cause of declining abalone stocks was mor-
tality of abalone under legal size that were picked and re-
placed. This problem was largely due to the excessive num-
ber of divers in the fishery, many of whom were inexperi-
enced. From 1973 to 1975, 30 percent of the divers active
in any year were new to the fishery and about 50 percent had
less than 2 years' experience. CDFSG, with the support of
industry organizations, recommended a limited entry program
to remove inexperienced divers from the fishery and to re-
duce overall fishing effort to reasonable levels. The Fish
and Game Commission established a limited number of non-
transferable diving permits and made provision for issuing
new licenses when the number of permittees fell below a set
number. Crew members are also required to purchase permits,
but there is no limit on the number of crew permits. Diver
permit fees were set at $200 annually and crew permits at
$100.

In 1977 licenses were initially issued to 397 divers who had
participated in 1976. Annual renewal of the license re-
quires a minimum landing of 6,000 lbs or 20 landings, de-
fined as a minimum of two dozen abalone per landing. Per-
mittees may obtain a waiver of the minimum landing require-
ment under certain circumstances. Permits may be revoked
due either to failure to meet minimum landing requires or to
fishing violations. From 1976 to 1985 the number of diver
permits issued dropped from 397 to just under 1975. In
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1985, further amendments to the regulations established the
target number of diving permits at 100. To qualify, new ap-
plicants for permits must have at least three years experi-
ence as an abalone diver or crew member or must pass a pro-
ficiency test. When there are more applicants that permits
available, a public drawing is held among qualified appli-
cants.

Salmon

During 1979 the California legislature passed a bill estab-
lishing a two-year moratorium on participation in the com-
mercial salmon fishery. This followed a recommendation from
the Pacific Fishery Management Council calling for all Pa-
cific Coast states to limit entry into the salmon fishery.
The stated objective was to halt the increase in fishing ef-
fort while the merits of a permanent limited entry program
were examined. Some concern regarding the salmon fleet was
warranted by the long-terra trends in the fishery. Between
1960 and 1978, the number of commercial vessels landing
salmon in California grew from 1,365 to 4,919, while infla-
tion-corrected ex-vessel value of salmon landings per vessel
fell from $8,290 to $3,460  in 1985 dollars!.

The moratorium required commercial salmon vessel operators
to have a salmon validation permit as well as the usual Cal-
ifornia commercial fishing license and a salmon stamp. This
validation permit was nontransferable and revokable. Each
permit holder was authorised to have up to two crew members
on board with him who were not qualified individuals, and,
after approval of a substitution application submitted to
CDFsG, he could have another person serve in his place under
his permit for up to 15 calendar days.

To qualify for a salmon validation permit, an applicant
needed to show only that he or she had sold at least one
salmon during at least one of the years 1974 through 1979,
or that he had possessed a commercial fishing license and
assisted with the capture and sale of at least one salmon,
or that he had made a substantial investment in becoming a
commercial salmon fisherman in California during the quali-
fication period. During 1980, a total of 5,119 troll ves-
sels landed salmon in California. In 1981 the number
dropped to 4,102, and in 1982 the number of active trollers
in California was 4,013.

During the moratorium various segments of the commercial in-
dustry in California, led by the Pacific Coast Federation of
Fishermen's Associations, developed a comprehensive proposal
for a limited entry system. As amended and enacted into
law, the limited entry system creates a commercial salmon
vessel permit which is issued to owners of vessels used to
~an salmon in California during 1980-82, to persons who
possessed a commercial salmon permit under the moratorium
and who had under construction or contracted for construc-
tion a vessel for entry into California's salmon fishery,
and to other persons who meet specific criteria as deter-
mined by the newly-created Commercial Salmon Fishing Review
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Board. The permits are to be renewed annually by applica-
tion to CDFSG. They may be suspended or revoked by the Fish
and Game Commission for violation of fishing regulations or
because application for renewal is not submitted.

A person may gain new entry to the fishery by purchasing a
vessel already licensed under a vessel permit. Licenses are
attached to vessels and cannot be sold or transferred sepa-
rately from the vessels. If a licensed vessel is lost or
retired from the fishery, the permit is reissued to .the ves-
sel owner and can be placed on another vessel within one
year if that new vessel has a salmon fishing potential no
greater than the original vessel, as determined by the re-
view board. New entry may also be obtained by application
for a new vessel permit issued by CDFSG. New permits may be
issued by lottery in the future, under criteria to be estab-
lished by the review board. The number of new permits is to
be based upon the health and status of the salmon resource,
and on the economic stability of the commercial salmon in-
dustry. To date, no new vessel permits have been iSsued.

The salmon limited entry system is still an interim system.
To devise a permanent system the law calls for collection of
information on the salmon fishery, including the impact that
equipment and experience have on the fishery; and submission
to the legislature of a report containing this information.
Originally the interim system was to expire on January 1,
1986, but it has been extended. During the first three
years of operation of the new system, the number of vessels
landing salmon in California has dropped from 3,223 in 1983
to 2,308 in 1985. The number of permits issued dropped from
4,617 to 3,712 during the same three-year period. The
shrinking fleet size is largely due to diminishing abundance
of salmon stocks, which necessitated increasingly restric-
tive ocean fishing regulations, and to a host of adverse
economic conditions. No buy-back or other directed fleet
reduction program has been enacted.

General Gillnet Permits

These general per~its were created in 1981 to apply to all
state waters. This permit program constituted a "qualified
entry system" until a moratorium on new permits was estab-
lished on January l., 1986. These are annually renewable,
nontransferable, revokable permits issued to applicants who
have worked for at least 12 months on vessels using gill-
nets or trammel nets, or who have passed a proficiency exam-
ination administered by CDFaG, or who have landed at least
10,000 lbs of fish worth at least $10,000 during a 12-month
period, or who have landed at least 1,000 lbs of fish taken
in gillnets in at least four of the five license years prior
to date of application. Until 1986 there was no specific
attempt to limit the numbers of such permits. The
qualification requirements and annual $50 fee may have re-
strained entry somewhat.

The new moratorium prevents the issuance of new gillnet or
trammel net permits except to people applying before January
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1, 1986 to take the examination, and then passing it. Re-
newal of existing, valid permits is allowed; and permit
holders having landed fish in at least 15 of the preceding
20 years may transfer their permits to other qualified per-
SOnS. CDFaG iS tO prepare and Submit to the legialature by
January 1, 1989 a report assessing the need for recommending
a limited entry program for gillnet permits. The temporary
moratorium expires on January 1, 1990.

The permit moratorium was accompanied by additional restric-
tions on the use of gill and trammel nets in harvesting Cal-
ifornia halibut. These included altered minimum fish size
limits, a requirement that mesh size be no less than 8 1/2
inches, and a limit on the amount of net to be fished by any
permittee to 1,000 fathoms �,000 ft!. All those fishing
under the drift gillnet and gill/trammel net permit de-
scribed below must also possess one of these general gill-
net/trammel net permits.

Drift Gill Fisher for Shark and Swordfish

ln the late 1970s it was found that drift gillnets with
greater than 8 inch mesh size are effective at capturing
thresher shark, bonito  or mako! shark, and swordfish. A
new fishery developed, primarily in southern California wa-
ters, using this gear, but it faced several problems that
resulted in public pressure to limit or eliminate the fish-
ery. First, the use of drift gillnets to take swordfish
provoked a "turf battle" for swordfish with the established
harpoon fishery. SecOndly, the reported take of marlin, a
species strictly reserved for recreational fishing in Cali-
fornia, was a severe provocation to numerous and influential
recreational fishing interests. Thirdly, scientific re-
search suggests that the shark populations are relatively
slow-growing due to low reproductive rates, and that they
could be rapidly depleted by excessive fishing. Finally,
protected marine mammals  such as the California gray whale!
can be inadvertently entangled, harmed and killed by the
nets. All of these factors contributed to political pres-
sures which called for limiting entry.

initially, most of the fishing covered by this permit oc-
curred south of Point Arguello, but it was not limited to
the southern California region. Drift gillnet fishing
spread as far north as Oregon and out to sea beyond 200
miles. A special permit fcr shark drift gillnet fishing was
instituted in 1980. These nontransferable, revokable
permits were initially issued to persons who had taken shark
by drift gillnet in 1978 or 1979, or who had made prior sig-
nificant investments in the fishery. The program iso es-
tablished a permit fee of $1SO, restrictions on the size of
nets used, restricted fishing seasons, a logbook require-
ment, and an observer program. The 1980 regulations also
included allowable incidental catch tolerances for marlin
and swordfish. Permit holders are required to designate
which vessels they intend to use, but they may transfer to
another vessel after notifying CDFaG by written request.
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In 1982 the program was modified to reduce fishing effort on
the highly depletable shark populations by implementing a
limited entry system with a target limit of 150 permits.
Because more than 200 permit holders were active in 1982, no
new permits were to be issued until the number of active
permits fell below the target fleet size. In addition, mod-
ifications were made to unrestrict the catch of swordfish,
to close the fishery from February 1 through April. 20, to
reduce the incidental take of marine mammals, and to estab-
lish various other time-area closures which reduce conflicts
with couuuercial harpoon and recreational marlin fishermen.
In order to provide additional protection to thresher
sharks, in 1985 additional regulations were implemented that
prohibit fishing within 75 miles of the coast during June 1
to August 15. In effect the program now recognizes the
drift gillnet as a directed swordfish fishery, which needs
to be managed to protect the marine mauuuals and thresher
shark populations and to reduce conflicts between the drift
gillnet fishery and other sport and couuuercial fisheries.

Central California S ecial Gillnet and Trauuuel Net Permits

The gi11net and trauuuel net fishery for halibut, white
croaker and rockfish in central California between Monterey
and Point Reyes  including the Gulf of the Farallons! ex-
panded rapidly in the early 1980s. The number of general
gillnet permits issued in central California increased from
97 during 1981 to over 500 during 1984. Many of the new
fishermen were recent immigrants from southeast Asia. As
with the southern California drift gillnet fishery, the
growth of the gillnet and trammel net fishery spawned ten-
sions and controversies with better-established couuuercial
fishermen, recreational fishermen, and other marine inter-
ests. Of particular concern was the widespread killing of
seabirds and marine mauuuals in the nets deployed in
nearshore, shallow water. Many of the birds and mammals af-
fected are legally protected by the Migratory Bird Treaty
Act, the Marine Mauuual Protection Act and the establishment
of the Point Reyes/Farallon Island National Marine Sanctu-
ary.

All commercial operators in this fishery were, of course,
required to obtain general gillnet and trammel net permits.
Under intense public pressure to resolve the incidental mor-
tality problem, the state restricted the use of the nets in
shallow waters  waters of less than 10 fathoms in depth!.
After extensive meetings between CDFuG personnel and con-
cerned groups, the legislature passed a bill in 1984 expand-
ing the closed areas, creating closed seasons, restricting
the allowable length of nets, and requiring that fishermen
obtain a nontransferable special permit to use a set gill or
trauuuel net in the nearshore area  generally within 3 miles
of land! off San Francisco and other central California
areas. Licensed gillnet fishermen operating further
offshore are not required to have this special permit. Some
closed areas and seasons were designed to protect sea otters
in Monterey Bay and to protect sea lions and harbor seal
rookeries at Ano Nuevo Island. Others were intended to re-
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duce seabird mortality and to reduce conflicts between gill-
net fishermen and salmon troll fishermen in the Farallon Is-
lands.

Fishermen were issued new special gillnet permits until
March 31, 1986. To obtain a permit, a licensed owner or op-
erator of a vessel must have possessed a valid general gill-
net permit and must have presented evidence of �! 10 or
more landings of halibut, croaker or rockfish caught by net,
or �! an investment of at least $2,000 in nets, or a net
reel, or other kinds of gear; this investment had to be
substantiated by receipts and matching cancelled checks.
 This requirement was a problem for the southeast Asian
refugee fishermen, most of whom do business in cash; the
problem was remedied through subsequent legislation.!

Since April 1, 1986, only previous permittees who have
demonstrated involvement in the fishery have been able to
renew. Each permittee may miss one year out of five in or-
der to fish in some other fishery.

The number of permits for the fishery is now limited to 135.
When the number of annual renewals falls below 135, new per-
mits will be allocated by a random drawing among qualified
applicants. An annual renewal fee of $125 is levied on per-
mit holders. The permit system is scheduled to expire on
April 1, 1989. CDPaG is required to prepare a report before
the expiration date determining the optimum number of gill-
net fishermen for the fishery.

Central California Ex erimental Drift Gillnet Swordfish
~Fh

To allow increased access to the biologically healthy sword-
fish population off California, 35 experimental fishing per-
mits were created in 1984. These nontransferable, revokable
and annually renewable permits were made available to
persons holding a valid general gill and trammel net permit,
possessinq a California commercial fishing license in each
of at 10 previous years, and having a gillnet with mesh of
at least 14 inches and a net reel for retrieving the net.
If. there are more than 35 qualified applicants, the 35 per-
mits are allocated by random drawing. All permit holders
can renew without demonstrating participation. If not all
35 permittees apply for renewal, the excess permits will
again be distributed by random drawing to new applicants who
meet qualifying conditions. Since holders of drift gillnet
permits in southern California may also fish north of Point
Arguello, this special license does not limit the number
fishing in central California, but it does prevent the cen-
tral California special permittees from fishing in the
south.

A fee of $150 is charged for the permit. Restrictions on
the use of this experimental permit are similar to restric-
tions on drift gillnet fishing south of Point Arguello.
These include a maximum length of net  no longer than 6,000
ft!, prohibition of fishing within 12 miles of shore, clo-
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sure of the Gulf of the Farallons, a closed season from
February 1 from August 15, and a requirement that nets not
be in the water from two hours after sunrise to two hours
before sunset.

COMCLUSIONS

Our review of limited entry programs in California provides
ample evidence that this form of fishery regulation can be
adapted to a wide range of circumstances and can be imple-
mented in combination with various other regulations. The
systems have been tailored to each fishery's particular
problems, needs, and political situation. Although Califor-
nia has not ventured beyond the nontransferable fishing li-
cense, it has explored a surprising number of variations of
license limitations. Licenses are limited by gear  general
gillnet! or species/gear combination  salmon troll, abalone
diver!, or gear and area  drift gillnet!. In the case of
San Francisco Bay herring roe fishermen, an almost incon-
ceivably complex set of regulations has been developed  two
gears, two platoons of gillnets, special "experimental"
permits, annual quotas split into gear types, individual
seasonal catch limits for purse seine vessels, etc.!.

Initial allocation of permits generally "grandfathers in"
all past participants  at least if they have written docu-
mentation!, and all limited entry systems provide means for
new fishermen to enter when there are additional permits
available. Although the criteria are not clear for deter-
mining the optimal number of permits in some fisheries  and
are still being studied for salmon troll and gillnets!, the
bureaucratic mechanism for regulating entry at the desired
level has been established. Discussions are currently pro-
ceeding on future limited access systems for sea urchin
divers, groundfish trawlers and lobster fishermen.

The licensing programs have established useful overall lira-
its on new entry to many of the state's crowded commercial
fisheries. In several instances the limited entry systems
are simply one part of a complex regulatory response to se-
rious social and political pressures. Some of the fisheries
 herring roe and possibly inshore gill/trammel net! could
have been legislated out of existence if the license limita-
tion response had not been invoked. Thus the permit system
can be rated a success at dealing with some social and po-
litical difficulties. Also, where limiting entry has placed
an upper bound on fishing effort, it has probably enhanced
the efforts to reduce mortality of seabirds and mammals and
may provide some protection to easily overfished shark popu-
lations.

Conservation policies behind California's limited entry sys-
tems have not begun to deal explicitly with the standard
economic issues concerning commercial exploitation of de-
pletable resources. The state government has not publicly
acknowledged the need to assess economic aspects of fish-
eries, including the assessment of potential economic rent,
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effects of regulations on "capital stuffing" and overcapi-
talisation in the fishing fleet, and equitable allocation of
net resource values and resource management costs. Some of
the limited entry legislation calls for a report on optimal
or desirable number of licenses. This may imply a need for
detailed economic analysis, but it is not yet clear how
CDPSG and the Fish and Game CommissiOn intend to deal with
the economic issues. Fast policy has tended to ignore these
by insisting that CDFaG has no such responsibility and that
the industry should develop proposals to deal with economic
factors.

The history of commercial fisheries regulation clearly sug-
gests that this is an unrealistic approach; private industry
does not normally deal very successfully with overall eco-
nomic efficiency issues in the absence of clearly defined
property rights in the fish populations. So long as Cali-
fornia's governing institutions adhere to the concept of
"public resource" in ocean fisheries, and prefer to allocate
fishing rights through public administrative rather than
private market systems, it is likely that California will
continue to use nontransferable fishing license systems.

The authara derived Subetantial aSSiStanCe fram the fallOW-
ing cDFaG personnel in Sacramento: Gene pleming, Don
Schults, and Bill Maxwell. CDPSG Biologist Doyle Herman,
stationed at the Southwest FiSheries Center in La Jails,
California, also provided helpful comments. The discussion
of herring and abalone limited entry programs was largely
paraphrased from Rel Odemar's presentation, "pishing for An-
swers," to the Oregon Coastal Zone management Association's
COnferenCe held at Agate BeaCh, OregOn in NarCh, 1985.



Washington State's Experience with
Limited Entry

Mary L Jeivik
Washington Department of Fisheries
Olympia, Washington, USA

NAEAGENENT'S EXPERIEWCE

Washington State's erperience with overuse of the salmon re-
source has been a long-standing problem. Overuse and
dimishment of resources over the last twenty-five years cul-
minated in an abrupt crisis when federal courts divided the
Washington salmon harvest into treaty-Indian and non treaty-
Indian catch in 1974. By then, the salmon resource was al-
ready being depleted by increasing capitalisation in the
salmon fleet. Inadequate planning, and nearsightedness of
resource users, had resulted in the resource being stretched
to its limits. These factors, as well as the court-mandated
reduction in allocations, severely depressed the salmon
fishery.

Today, twelve years later, the effects are still apparent.
Fishing seasons were held at record lowe in the 1984 coastal
troll fishery. Users were allowed to voluntarily suspend
their fishing privileges and discontinue fishing without
loss of their licenses. Only 377 vessels landed troll
salmon, compared to 1,844 in 1983. In 1985, the fleet had
recovered to the point that 1,259 vessels landed salmon.
However, this still amounted to a 32 percent drop in fishery
participants from 1983. The depressed 1984 season indicates
that the effects of the reduced salmon allocation, combined
with overproduction by users, hae not yet been overcome.

Those court decisions had repercussions in the non-Indian
commercial fleet that changed the future course of manage-
ment for Washington's salmon resource. The court decisions,
however, only brought to the surface an awareness of the
tremendous production capacity in Washington's vast salmon
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fleet. Records indicate that increases in the number of
commercial licenses began in the late 1940s and continued
until the license moratorium of the mid-l970s.

Prior to the license moratorium, the size of the fleet var-
ied according to the size of the salmon run. lf there were
inadequate salmon, the users did not fish, or moved to more
productive waters. Managers did not need to use other meth-
ods to regulate resource use. The length of the season was
determined in advance, and there was enough time for users
to fish until the salmon passed through their fishing
grounds

Washington's salmon fishing grounds have been divided for
many decades between outside fishing grounds  Pacific Ocean
fisheries! and inside fishing grounds  Puget Sound, Grays
Harbor, Wallapa Harbor, Columbia River fisheries!. The out-
side fishery is the larger fleet but has troll gear, which
is less efficient and allows many salmon to pass through the
outside fishing grounds and into the inside net fisheries.
The inside fleets are smaller in number, but the various
nets  gill, seine, reef! have a greater ability to intercept
the salmon.

The ability of a user to enter either of the fishing grounds
is based on available capital. The most expensive fishing
is in the net fisheries, where equipment such as seine nets
and gillnets must be replaced frequently, and traditional
fishing seasons are later in the year during the more haz-
ardous late fall, winter, or early spring seasons. Under
these conditions there have been fewer users attempting to
enter these fisheries than to join the troll fleet, which
grew to its excessive size partially because the fishing is
during the summer season and the cost to enter the fishery
before 1976 included only the vessel and its associated
troll gear  lead, line, gurdies, etc.!.

Roth the inside and outside fleets cOntinued to grow until
fisheries managers proposed a license moratorium in 1976 to
comply with the non-treaty salmon allocations. Limited en-
try in the salmon industry began with this moratorium on the
issuance of new licenses. An upper limit was established on
the number of issued salmon licenses. This limit could not
be exceeded and was reduced by non-renewal of a license.
The goal of the moratorium was to stabilize the size of the
fleet and to prevent increase in catch potential.

The moratorium was to be used as a limited entry tool to be-
gin the fleet reduction process. The process of reduction
still continues.

During the reduction years, managers recommended tighter
seasons and gear restrictions  mesh size, barbless hooks,
etc.! to ensure protection of the resource. Since the
fleet would still remain too large for many years, the man-
agement philosophy was to disregard the production potential
and to maintain seasonal quotas per fleet. The quotas were
reviewed during the open seasons and samplings of catch were
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taken by managers; closures of the season occurred when nec-
essary to prevent overharvest. This process continues and
will be used so long as the fleet's catch potential, as de-
termined by the large number of issued licenses, remains too
high to be adequately determined. The current license sys-
tem does not address the size or catch capacity of a vessel.

Licenses are freely transferable within each gear group and
area  troll, seine, Puget Sound gillnet, Wallapa Har-
bor/Columbia River gillnet, Grays Harbor/Columbia River
gillnet, and reefnet!. The possibility of a larger vessel
receiving a smaller vessel's license and becoming a higher
production vessel is not addressed in the current salmon li-
cense structure. With nonrestricted transfers, there are
not adequate means of determining the fleet's actual poten-
tial. Changes in composition of the fleet can cause it to
become overproductive.

USER'S KXPERZERCE

In the years following the 1974 court decision, the non-
treaty users found themselve unable to influence or control
their own fisheries' future. Communities whose only liveli-
hood is fishing saw great economic decline. The state was
not able to assist these fishing communities because of the
overall declining economic conditions of the mid-1970s and
the overburdened state assistance programs. Fishermen, be-
ing self-employed, were not eligible for unemployment com-
pensation. Even public assistance could not be obtained, as
fishermen owned valuable fishing vessels. In addition,
banks foreclosed on loans made against fishing vessels and
industry businesses.

The complexion of those communities changed. There was no
longer an attitude of self-sufficiency. Even though fishing
was not an assured-income business, other benefits, such as
the quality of life achievable in a fishing community as op-
posed to a city, and the satisfactions of battling nature
versus battling bureaucracies, were highly prized; but these
communities had no control over their future. Their fate
was determined by courts, bureaucracies and politicians.
They fought hard, but the courts ruled against them for many
years.

As the decisions were outlined clearly by fisheries man-
agers, the users and their communities began to go from
anger at the changing system to apathy. During this period
of apathy,  approximately 1978-1983! the coastal newspapers
reported increasing suicides, family disputes, murders, and
other forms of social disorders. ln 1984, it became appar-
ent that there would be not just a limited fishing season,
but possible none at all.

The communities began to face reality. There would never be
a return to the "good old days." As this acceptance grew,
new leaders emerged, ones capable of working within the new
system and demonstrating effective cooperation with managers
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and politicians. These leaders will play a major role in
helping communities to regain a sense of participatory con-
trol over the fisheries. Experience with the benefits of
negotiating cooperatively, as opposed to engaging in court
battles, showed the fishing communities how to change and to
regain control of their livelihood.

SUNNARY

During the past decade, the Washington State salmon fleet
has been reduced by 234 percent. Approximately $20 million
in federal funds have been used to bring about this reduc-
tion through a buy-back of 1icenses. The limited entry-re-
duction effort wi11 continue; however, the last federal
funds were received this year. The need for further 1imita-
tion/reduction in Washington is still evident. In 1985, the
Washington troll fleet had 500 non-producing licenses com-
pared with an average 150 during the 1983 season. These
non-salmon-producing vessels are not being scrapped. They
will enter another fishery, such as bottomfish or crab, if
the resource becomes available. Currently, vessels can hold
licenses for any of these fisheries.

Nanagers from both crab and bottomfish fisheries foresee
possible overproduction if salmon producers enter alternate
fisheries. The future of all Washington fisheries is now
being examined by managers. Changes in philosophy have en-
hanced the possibility of cooperative management and respon-
sible user participation.
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Efficiency and Distributional Aspects
of Alaska's Limited Entry Program

Kurt Schelle and Ben Muse

Alaska Commercial Fisheries Entry Commission
Juneau, Alaska, USA

HISTORICAL BACK~

Introduction

Alaska's limited entry statute was passed in 1973 during a
time of poor statewide salmon returns  see Tabl,e 1 for time
series salmon harvest data!. Two earlier post-statehood at-
tempts at limited entry had failed.

In 1962, an act passed by the Alaska Legislature would have
allowed the Board of Fish to restrict fishing within an area
to residents, whenever it was determined that the expected
salmon run was less than optimum. The act was declared un-
constitutional before any regulations could be implemented
 Norehouse and Rogers 1980:75-77!.

In 1968, the Alaska Legislature passed a statewide salmon
net gear entry restriction program. Gear licenses were to
be restricted to those who had previously held a gear li-
cense, or to those who had held commercial fishing licenses
and fished as crew for at least three years within the given
area. The courts again declared the legislation unconstitu-
tional, concluding that it created a closed class and put
future entry into the fishery in the hands of that class
 Rorehcuse and Rogers 1980:76-78!.

In August of 1972, Article VIII, Section 15 of Alaska's Con-
stitution was amended to allow the state "to limit entry
into any fishery for purposes of resource conservation, to
prevent economic distress among fishermen and those depen-
dent upon them for a livelihood, and to promote the effi-
cient development of aquaculture." Subsequently, in April
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of 1973, Alaska's current limited entry statute was passed.
The purpose of the law was to promote "the conservation and
sustained yield management of Alaska's fishery resource and
the economic health and stability of commercial fishing in
Alaska by regulating and controlling entry into the commer-
cial fisheries in the public interest and without unjust
discrimination." The purposes of the statute closely fol-
lowed the purposes allowed under the constitutional amend-
ment. The emphasis was on conservation, economic welfare
and stability  Morehouse and Rogers 1980:78-82!.

The 1973 act avoided explicit discrimination against non-
residents and avoided creation of a closed class. It estab-
lished the three-member Alaska Commercial Fisheries Entry
Commission as a regulatory and quasi-judicial agency in
charge of implementing and administering the program.

The statute provides for a specific license-type limited en-
try program. Permits are issued to individual skippers and
are not necessarily tied to vessels or vessel ownership.
The Commission does not have the authority to implement
other types of programs, such as individual fishermen's quo-
tas.

The Commission can limit a fishery whenever it concludes
that such an action would serve the purposes of the statute.
For limitation purposes, fisheries are defined by species
caught, gear type utilized, and area fished. While flexi-
bility exists, the Commission generally defines fisheries in
recognition of existing managerial and regulatory distinc-
tions. For example, in Cook Inlet the Commission defined
the salmon drift gillnet, salmon set net and salmon purse
seine as separate fisheries for limitation purposes, paral-
leling the manner in which the gear groups are managed.

Under the statute, entry limitation is to be a two-stage
process. In the first stage, the Commission declares a max-
imum number of gear units, which generally reflects recent
participation levels. It is important to note that this
first-stage reduction to maximum numbers is a much less gen-
erous "grandfathering" rule than those which occur under
most moratoria or limited entry programs. Due to turnover
in fisheries, many programs "grandfather in" potential par-
ticipants in numbers that greatly exceed current participa-
tion levels. Maximum numbers, while reflecting recent par-
ticipation levels, generally represent a considerable reduc-
tion in the number of potential participants.

This practice can sometimes lead to post-limitation par-
ticipation increases, a problem which will be discussed
later in the report.
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An application period is held following the maximum numner
determination, and anyone who participated in the fishery
as a licensed gear operator prior to the tiualification date
may be eligible to apply for one of the limited number of
permits. Generally, the number of eligible applicants will
exceed the maximum number of permits, thereby creating an
allocation problem. Under the statute, the Commission must
develop a ranking system which measures the relative hard-
ship each applicant would suffer if excluded from the fish-
ery. The limited number of permits are then allocated to
the highest-ranking applicants.

Hardship ranking systems are based upon the two broad con-
cepts- of past participation and economic dependence. Under
these concepts, the Commission is asked to consider criteria
such as years of participation, consistency of participation
within a year, investment in vessel and gear, availability
of alternative occupations, reliance on alternative occupa-
tions, and relative income dependence. In practice, surro-
gate measures are found for each criterion. These are then
"weighted" relative to other criteria through the assignment
of "points." Hence, hardship ranking systems are commonly
called "point systems."

Alaska's initial allocation system is both complex and ex-
pensive compared to those based upon simple rules utilized
in limited entry programs elsewhere. moreover, the conse-
quences of the allocation system remain controversial and
unclear. This topic will be developed more fully in the
section on distributional aspects of the program.

Under each ranking system, the Commission is directed to de-
termine those priority classifications  point levels! of ap-
plicants vho would only suffer minor economic hardship if
excluded from the fishery. Any applicant awarded a permit
at a point level above this "minor hardship point level" re-
ceives a transferable permit, while applicants awarded per-
mits at point levels at or below the minor hardship point
level receive nontransferable permits that expire upon the
individual's death.

Transferable permits allow entry and exit and avoid the pos-
sibility of a "closed class." Host of Alaska's limited
fisheries are dominated by transferable permits. In the
salmon hand troll fishery the opposite is true. Prior to
limitation this fishery was dominated by casual participants
and high turnover rates. As a result, the Commission estab-
lished a relatively high minor hardship point level, and the
vast majority of permits were awarded to applicants falling
below that level. The unusual character of the fishery,
coupled with the nontransferable permits, has led to a dra-
matic post-limitation fall in participation.

The qua/.ification date under the statute is January I of
the year in which the maximum number regulation is
adopted.
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There are numeroua reatriCtiOnS On the uSe privilegeS aSSO-
ciated with entry permits. The permits can only be owned by
natural persons and thus cannot be allocated to or trans-
ferred to corporations, partnerships, companies, etc. An
individual can only own one entry permit in any given lim-
ited fishery. The use privilege may be modified or revoked
by the legislature at any time. Failure to renew an entry
permit for two consecutive years results in forfeiture of
the permit. An entry permit cannot be legally leased or
rented to another fisherman except under very restricted
"emergency" situations. Entry permits may not be "pledged,
mortgaged, or encumbered in any way"  except for participa-
tion in certain state loan programs! , and they may not be
legally "transferred with any retained right of repossession
or foreclosure, or on any condition requiring a subsequent
transfer." This last feature essentially prohibits pledg-
ing the permit as collateral except through state loan pro-
grams. All of these attenuations were apparently put on the
use privilege to prevent development of a "permit lord"
claSS. The legislation favored "professional fishermen" and
attempted to prevent the possibility that permits would fall
under the control of fish processors. Some of the trade-
offs associated with the restrictions will be discussed
later in this paper.

In the second stage of Alaska's limited entry program, the
Commission is directed to determine an optimum number of
units of gear in a limited fishery, and if that number is
less than the maximum, the Commission is directed to start a
buy-back program to reach the optimum number within a ten-
year period. The buy-back program is to be funded by a tax
of up to 7 percent on permit holders' gross earnings, and
the Commission is directed to pay "fair market value" for
permit, vessel, and gear.

The second stage of Alaska's program has never been imple-
mented f' or a variety of reasons. In January Of 1985, the
Commission received an Alaska Attorney General's Opinion to
the effect that elements of the buy-back portion of the
statute are unconstitutional. It is clear that considerable
changes will have to be made in the legislation in order to
develop a feasible fishermen-funded fleet reduction option
 see Schelle and Muse 1984 and Muse and Schelle 1986c for
more general information on buy-back, and particularly on
problems associated with Alaska's programj.

3 An exception to the rule is that permits can be trans-
ferred to Alaska's Department of Commerce and Economic De-
velopment and Alaska's Commercial Fisheries and Agricul-
tural Bank. Changes in the statute in 1979 allowed resi-
dents to use their permits as collateral to obtain eubei-
dixed loans from these agencies.

4 AS 16.43.150.

321



Histor of Limitation, 1974 to 1985

Table 2 provides detailed information on the initial is-
suance of permanent permits by limited fishery. All salmon
fisheries except the hand troll and those in the Arctic-
Yukon-Kuskokwim  AYK! regions were limited in 1974, with
permanent permits allocated in 1975. The AYK fisheries were
limited next, With permanent permits allOCated in 1976. In
1977-1978, the Southeastern roe herring seine and gillnet
fisheries were limited, as were the Prince William Sound roe
herring seine and Cook Inlet herring seine fisheries. In
1980 and 1981, the salmon hand troll, Kodiak roe herring
seine and gillnet, and Prince William Sound roe herring
gillnet fisheries were placed under limitation. Table 3
provides detailed information on the distribution of perma-
nent permits in these fisheries as of year-end 1985.

In 1984, the Southeastern tanner crab pot fishery, red/blue
king crab pot fishery and brown king crab pot fishery were
limited. In 1985, the northern Southeastern inside sable-
fish longline fishery and the southern Southeastern inside
sablefish longline and pot fisheries were also placed under
entry limitation. As of this writing, hardship ranking sys-
tems are still being devised for these groups of fisheries,
and permanent permits have yet to be allocated.

EFFICIEWCY ASPECTS OF ALASKA'S LIMITED RETRY PROGRAM

Ho Ex licit Efficienc Ob'ective

According to Morehouse and Rogers, explicit economic effi-
ciency objectives were absent from Alaska's legislation and
from most debates prior to passage of the law. Conserva-
tion, sustained yield management, and the economic welfare
of fishermen and fishing communities were frequently cited
as objectives. Rorehouse and Rogers felt that talk of re-
ducing the waste in labor and capital would have met with
hostility  Rorehouse and Rogers 1980:79-83!.

Even the optimum numbers portion of the statute outlines a
set of conflicting and amorphous criteria. The statute di-
rects the Commission to establish optimum numbers based upon
a reasonable balance of the following general standards:

"1. The number of entry permits sufficient to maintain an
economically healthy fishery that will result in a rea-
sonable average rate of economic return to the fisher-
men participating in that fishery, considering time
fished and necessary investments in vessels and gear.

"2. The number of entry permits necessary to harvest the
allowable commercial take of the fishery resource dur-
ing all years in an orderly, efficient manner and con-
sistent with sound fishery management techniques.

"3. The number of entry permits sufficient to avoid serious
economic hardship to those currently engaged in the
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fishery, considering other economic opportunities rea-
sonably available to them."

While an economist might choose to interpret these criteria
as marching orders for a movement toward an improvement in
economic efficiency, there is certainly no directive to max-
imize economic rents. Mevertheless. Alaska's program may
have had some impact on efficiency. The following section
outlines particular aspects of the program.

Alaska's program is a license-type limited entry program.
Such programs try to contain excessive effort and hence ex-
cessive costs by attempting to control the inputs which pro-
duce effort. How effectively this can be done depends heav-
ily on the nature of both the fishery and the licensing
scheme. Such programs can be undermined by increasing un-
controlled capital and labor inputs in order to increase
fishing power. These processes may drive up total costs,
thereby dissipating benefits created by the program.

At first glanCe, it would appear that Alaska's limited entry
program is poorly equipped to contain such events. The Com-
mission can merely control the number of participants in a
fishery, and has no major management authority beyond that
power. All other traditional measures such as efficiency
limiters on gear, size constraints on vessels or vessel at-
tributes, gear limits, area closures, and controls on fish-
ing time, are regulated by the Alaska Board of Fish. As a
result the Commission has tended to implement the program
only in fisheries where the fishing operations are rela-
tively homogeneous and where the fishing capacity of indi-
vidual operations have been heavily constrained by pre-ex-
isting Board of Fish regulations.

Increases in ca ital in uts: Upon closer inspection,
A aska s program may e more successful than many with re-
spect to containing the process termed "capital stuffing" or
"overcapitalization at the intensive margin." Pre-existing
input controls are often present when a fishery is limited,
and thereby constrain capital stuffing options. Licensing
by species, gear, and area may have prevented some of the
problems that occurred under British Columbia's program.
When British Columbia's program was implemented, a salmon
license was issued that was not gear or area specific. As a
result, trollers and gillnetters who received licenses up-
graded to larger seine or combination vessels, which led to
a dramatic increase in fishing capacity immediately after
limitation. As a result, a "net ton per net ton" replace-
ment rule was invoked, and additional restrictions on the
licenses have been added through time. Alaska's licensing
scheme may have constrained some of these post-limitation
capital stuffing problems experienced by British Columbia.

6 AS 16.43.290.
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However, it is clear that Alaska's salmon fleets have
changed significantly since limitation. A 1982 Commission
report  Schelle et al. 1982! examined changes in the vessel
attributes of a nummmer of limited fleets over the 1969
through 1980 time period. In most cases, rather dramatic
post-limitation increases can be seen in many of the at-
tributes which may be positively related to fishing power.
Average age often fell over the time period. The number of
documented vessels in the fleets increased. As an example,
Table 4 provides data illustrating this point for the Penin-
sula-Aleutians salmon seine fishery.

These increases in the magnitude of vessel attributes since
limitation have also been associated with increases in the
estimates of average vessel and gear values reported by
fishermen in sundry cost surveys. For example, estimates
of real average vessel and gear values in the Cook Inlet
salmon drift gillnet fishery roughly doubled between 1973
and 1982  Muse and Schelle 1986a:39!. Similarly, estimates
of the real average vessel and gear values in the Prince
William Sound salmon seine fishery have more than doubled
over this same time period  Muse and Schelle 1986b:44!.

The reader should be aware that most of Alaska's small boat
salmon fleets are diversified, and many vessels participate
in other, non-limited fisheries. Thus, in many instances,
decisions to invest in more fishing capacity may be made in
order to increase returns in non-limited fisheries.

Increases 'n 1 b 'n t : Comparisons of operating cost
Y at since limitation, labor inputs

per operation have increased in some fisheries. For exam-
ple, average crew size in the Cook Inlet salmon fishery >gas
reported to be 1.8 persons in 1973, 2.2 persons in 1979, and
2.4 persons in 1982. Similarly, average crew size in the
Prince William Sound salmon seine fishery was reported to be
3.5 persons in 1973, 4.2 persons in 1979, and 4.6 persons in
1983.  results reported jp Muse and Schelle 1986a:34 and
Muse and Schelle 1986b:36!

Evidence of Economic Rents

In theory, the market price of a permit should represent the
present certainty equivalent value of the expected future
stream of "net returns" accruing to the marginal permit
holder. Net returns could include "above normal profits,"
psychic income, and any other return resulting from permit
ownership.

The Appendix provides data by fishery by year on the number
of permits, nominal and real average permit prices, and nom-

The reader should be cautious about these comparisons of
survey results, as nonresponse bias may be present.

The reader should note again that these crew size esti-
mates may be influenced by non-response bias.
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inal and real average gross earnings. As can be seen, real
permit prices in many salmon fisheries increased dramati-
cally as both run sizes and real salmon prices improved in
the late seventies. Moreover, within a fishery there ap-
pears to be a positive association between real average
gross earnings and real average permit prices.

Wilen has noted that permit values do not necessarily imply
that rents are being captured or ever have been captured by
permit holders  Wilen 1979:855-58!. Nevertheless, it is
difficult to believe that such substantial permit values
could be sustained over time if economic rents were not be-
ing captured.

Karpoff provided empirical support for the theory that per-
mit prices represent the present value of future net earn-
ings streams accruing to a marginal permit holder in a lim-
ited fishery. He found that fishermen considered past net
earnings in forming future expectations, and that Alaska De-
partment of Fish and Game forecasts of run sizes were capi-
talized into the value of a permit. He also found support
for the proposition that an Alaska Department of Commerce
and Economic Development subsidized loan program for permit
purchases had a positive effect on permit prices when it was
implemented in 1979, as the subsidy was partially capital-
ized into the value of an entry permit.

Karpoff also examined nOn-pecuniary benefits and other as-
pects of permit markets. In general, his results support
permit pricing theory and indirectly suggest that the pro-
gram has generated economic rents.

Evidence of Post-limitaticn Partici ation Increases

License-type limited entry programs often provide a variety
of means whereby post-limitation effort and fishing power
can be increased. Under Alaska's program, liceneing by
species, gear and area fished has sometimes backfired.

A prime example is the limitation of the Peninsula-Aleutians
salmon fisheries. Purse seine, drift gillnet, and set net
gear are all used in the area. However, prior to limitation
most participants fished a combination of these gears, opt-
ing to fish different gears at different times. As a re-
sult, many participants received permits for two or more
gear types.

After limitation, when conditions in the fisheries had
changed for the better and permit prices had become substan-
tial, the opportunity costs of holding one or more permits
idle for portions of a salmon season rose considerably. As
a result, holders of multiple permit sold off their excess
permits and concentrated their efforts in a single fishery.
Thus, while the number of permits remained relatively con-

A listing of Karpoff's publications on entry permit pric-
ing can be found in the bibliography.
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stant, the number of participants in these fisheries has in-
creased dramatically. moreover, participants who concen-
trate on a single fishery tend to fish on a more full-time
basis.

This phenomenon is shown in Table 5. At initial issuance,
230 persons received 387 permits in the Peninsula-Aleutians
salmon fisheries. At year-end 1985, 345 separate individu-
als owned the remaining 385 permits.

Table 5. Peninsula/Aleutians salmon fisheries limited in
1975.

1985~
Year-end

Total persons
Total permits
Total persons/permits

230
387

0.59

345
385

0.90

* The 1985 year-end count of permits may be less than the
number of permits initially issued, due to revocations.

Source: State of Alaska Commercial Fisheries Entry Commis-
sion

Recently, statutory changes have been made that should re-
duce the problem for future limitations. The Commission now
has the power to "tie" multiple use privileges which any in-
dividual might receive into a single non-severable permit.
This authority will be utilized in the recently limited
Southeastern crab fisheries.

DISTRIBUTIONAL ASPECTS OF ALASKA'8 LIMITED ENTRY PROGRAM

The Desire to Ca ture and Protect Wealth for Iocal Residents

Economic arguments in support of license-type limited entry
programs to regulate common property generally cite the po-
tential for improved economic efficiency relative to other
pOlitiCally feaaible reguiatcry alternatiVea. TypiCally,
advocates of the economic efficiency criterion al.so support
a world or national accounting stance. Aggregate wealth
would indeed increase if public decision makers adopted such
notions.

Political discussion in support or opposition to limited en-
try tends to take a more provincial tone. State, local, and
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individual accounting stances are more likely to be motivat-
ing factors where programs involving the creation, capture
and protection of wealth are concerned. Rationalizing local
fisheries yields little support if the wealth is captured by
"outsiders" while needy "locals" are excluded.

Alaska's limited entry statue carefully avoided discriminat-
ing against non-residents. Nevertheless, Alaskans and their
legislators remain concerned that the program benefit
Alaskan fishermen and rural Alaskan fishing communities.
Distributional aspects of the program continue to be a major
area of controversy.

Initial Allocations

As noted earlier in this paper, the initial permit alloca-
tion system under Alaska's program is quite complex. Such
systems are also expensive to design and implement relative
to allocation systems based upon simpler rules. moreover,
individual rankings under these point systems are frequently
disputed and challenged, leading to administrative proceed-
ings and hearings which are costly to both the applicant and
the state. Those dissatisfied with Commission decisions of-
ten resort to legal challenges, which add further to the so-
cial costs of the program. Since the program's inception,
the Alaska Supreme Court has issued forty decisions on chal-
lenges to the statute or its administrative implementation
 Alaska Commercial Fisheries Entry Commission 1985!. While
the basic program has been upheld, decisions against the
Commission on aspects of previously adopted and utilized
hardship ranking systems can be extremely disruptive, and
"patching" the problem can be another costly administrative
exercise.

Why was such a complex and expensive allocation system cho-
sen? Auctioning the rights would have been a low-cost al-
locative procedure that would have captured some of the fu-
ture rents for the state. Allocating the permits based
solely on an individual's landings would have been a much
simpler procedure than hardship ranking systems, and would
have given rise to fewer costly disputes with respect to an
applicant's ranking.

Allan Adasiak, a former commissioner, suggested that the
complex ranking system was adopted because of a concern that
poor and economically dependent rural and/or Native Alaskans
would not do well under simpler alternatives. In a 1978 pa-
per, Adasiak stated the following:

To begin with, the legislature considered and rejected
proposals to issue permits to individuals strictly on
the basis of their catch records, which would have put
permits into the hands of only the better performers.
A primary concern was the effect such a system might
have in some native villages when different cultural
values and institutions sometimes resulted in rela-
tively low catch levels. To remove less effective
fishermen could deprive subsistence oriented communi-
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ties from a significant though perhaps relatively small
amount of cash needed for the continued functioning of
those communities.  Adasiak 1978:278!

Adasiak continued:

Alaska's system for allocating entry permits is com-
plex. It was made that way to avoid the social and
economic dislocation that would have occurred if per-
mits had been awarded on some simple basis such as
level of catch. In terms of allocating between resi-
dents and nonresidents, the system has retained the
pre-limit balance to within plus or minus approximately
3 percent. To the extent that we have studied it, the
system has also distributed permits to individual com-
munities almost exactly in proportion to the number and
types of units of gear fished prior to limited entry.
 Adasiak 1978:285-86!

Adasiak appears to imply that the allocation decision
roughly maintained the pre-existing resident/non-resident
mix, but that simpler allocation rules would have benefited
non-residents.

Not everyone agrees with Adasiak's analysis. Some authors
feel strongly that the complex system was heavily biased
against Native fishermen with language barriers and differ-
ent cultural backgrounds  see for example Petterson 1980!.
This charge has been made concerning the application of lim-
ited entry in the Bristol Bay salmon fisheries. J.A. Koslow
was partially funded by the Alaska Legislature in 1979 to do
a survey on the impacts of limited entry in Bristol Bay.
Koslow reported the following:

In examining the impact of limited entry policy among
the different fishery groups in Bristol Bay, a clear
dichotomy was found between local and non-local fisher-
men. Non-local fishermen were generally well-eguipped
and able to realize any increased rent due to limited
entry, i.e. a rate of return above that which would ac-
crue to an open entry fishery. On the other hand, lo-
cal rural communities appeared to suffer under the pre-
sent system. Initially, some local residents of long-
standing experience fishing and who considered them-
selves legitimate Bristol Bay fishermen were unable to
obtain permits. The permit application made apparent
allowance for local fishermen by awarding points for
rural residence and degree of dependence upon the fish-
ery, although, for the latter, only during 1971-72.
However, the application's implicit definition of a le-
gitimate Bristol Bay fisherman was based upon the non-
rural fisherman, one who fishes every season, good or
bad, and fishes the entire season, both the peak and
tails of the run, and who maintains written records of
income and has sufficient education to comprehend a
complex application process. The application failed to
recognize the need of local rural residents to maintain
a diversified economy in the face of the drastically
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fluctuating salmon runs. These conflicting tendencies
within the permit application created apparent anoma-
lies: permits were received by some fishermen who
first skippered only several seasons prior to the in-
stitution of limited entry, while longstanding Bristol
Bay fishermen who went elsewhere during those years
were denied further access to the fishery.  Koslow
1982:415-25!

The debate over which groups were helped most by the complex
and expensive initial allocation system will probably con-
tinue until data can be more thoroughly analyzed.

Post-limitation Chan es in Permit Ownershi

The Alaska Legislature has long been ambivalent toward the
concept of free transferability. Immediately after imple-
mentation of the limited entry program, it asked the Commis-
sion to prepare a special report on alternatives to free
transferability. In 1979, it funded studies to examine the
consequences of transfer activity and to reexamine alterna-
tives to free transferability.

It was recognized that free transferability would encourage
permit turnover and promote efficiency in exchange. Legal
scholars had counseled that it was more legally defensible
than other transferability options. Pree transferability
would allow parents to transfer permits to their children,
allow permits to be inherited upon the death of the holder,
allow persons to enter and exit fisheries at times opportune
to them and would obviate the need for an expensive bureau-
cratic process to handle permit reallocations. All other
transfer options were inferior with respect to these crite-
ria.

However, many Alaskans dislike the concept of windfalls ac-
cruing to those who receive initial allocations. Others
fear that permits will leave the state, or that permits will
be transferred away from isolated fishing communities that
are "local" to a limited fishery, thereby eroding the frag-
ile economic base. The following sections review the evi-
dence on distributional changes which have resulted from
permit transfer activities.

L t d : By 1979, some legislators had become con-
he escalating prices of entry permits and

feared that permits were gradually flowing from Alaskans to
more competitive outsiders. At the time some legislators
had become concerned about the escalating prices of entry
permits and feared that over time, per~its were flowing from
Alaskans to more competitive outsiders. They also feared
that young rural Alaskans would lack the means to enter lira-
ited fisheries. Once again, the legislature wanted to exam-
ine alternatives to free transferability.

Dr. Steve Langdon of the University of Alaska was funded to
do an in-depth study of entry permit transfer activities.
His study covered the period from raid-1975 through late 1979
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 Langdon 1980!. To examine permit flows, Langdon defined
the following five residency classes relative to each lim-
ited fishery:

Non-resident
Alaskan resident living in an urban area local
to the limited fishery
Alaskan resident living in an urban area non-
local to the limited fishery
Alaskan resident living in a rural area local
to the limited fishery
Alaskan resident living in a rural area nOn-lo-
cal to the limited fishery

1. N
2. AUL

3. AUN

5. ARN

Langdon found that younger people were entering the limited
fisheries  average age was falling!, that relatively high
rates of intrafamily transfers were occurring, and that res-
idents had made a slight gain, relative to non-residents, in
the number of permits held. However, Langdon also found a
decline in permit ownership by rural residents and a gain in
permit ownership by urban residents of Alaska. Langdon
found the trend disturbing, as the following indicates:

Values, attitudes, and assumptions of different
Alaskans will vary significantly about the relative im-
portance of these elements in deciding what is to be
done about limited entry and what is to be the proper
place of Alaska's fisheries in the fabric of Alaskan
society. However, any public policy dealing with a
common property resource that systematically, whether
intentionally or unintentionally, places one group of
Alaskan citisens at a disadvantage relative to another
requires close scrutiny. 1f close scrutiny reveals un-
acceptable outcomes, then changes to ameliorate the
disadvantages that do occur are warranted. With that
principle in mind the tremendously high cost of permits
coupled with the availability of financing and the loss
of permits by rural Alaskans are the two most important
public policy issues that emerge from this study of
transfer patterns in the limited salmon fisheries.
 Langdon 1980:66!

Langdon cited a number of factors which might support the
view that initial permit holders in rural areas had higher
percen!ages of marginal fishermen than did other resident
types. Permit holders who consistently achieve net returns

9 Langdon cited less wealth, smaller investments in fishing
capital, less mobility to adjust to changing conditions

 continued!
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Langdon went on to offer hypotheses on why the pattern of
transfers away from rural areas had developed, predicted
that it would probably continue, and stated that the "net
permit outflow" must be regarded as a significant threat to
the rural Alaskan economic base and the well-being of rural
Alaskans."  Langdon 1980r73!



below the opportunity cost of the permit are likely to be-
come sellers. Langdon noted that one might expect the move-
ment of permits from rural areas to stop once the percentage
of rural permit holders earning below average net returns
fell into rough parity with other residency classes. He
went on to note, however, that as permits become more expen-
sive, fewer rural residents would have the wherewithal or
the access to financing to allow them to offer competitive
bids for permits which come onto the market. This latter
factor, if true, would suggest that the movement of permits
from rural areas may continue.

Commission studies on ermit movements: Langdon's study
partially allaye legrs atrve concerns that entry permits
were being transferred en masse to non-residents. However,
the finding that permits were being transferred away from
isolated rural fishing communities to urban areas of Alaska
raised new questions and concerns.

As a result of these issues, the Commission began its own
detailed report to keep the legislature and public apprised
of trends in permit ownership. The report, "Changes in the
Distribution of Permit Ownership in Alaska's Limited Fish-
eries," has been updated periodically  Dinneford et al.
1983; Dinneford and Kamali 1984; Dinneford 1984; Dinneford
and Hart 1986!.

The Commission utilized the resident type definitions devel-
oped by Langdon, with only minor changes. The Commission's
studies indicate that trends identified by Langdon have con-
tinued. Table 6 provides data on the net result of trans-
fers of permit ownership by the Alaska rural local resident
type, over the 1975-85 time period. The net decline of 637
permits has resulted in increases in permit ownership in the
five other resident types. Permit ownership by Alaska urban
non-locals and non-residents has increased substantially as
the result of transfers  net! with Alaska rural locals. At
year-end 1985, the highest percentage of entry permits are
still owned by Alaska rural locals. However, ownership by

 continued!
in a fishery, and a higher percentage of older fishermen
as factors which might indicate that a disproportionate
number of rural permit holders are marginal fishermen.
It should be noted that all of these factors are not nec-
essarily indicators that a fisherman will be doing more
poorly on a net return basis.

Karpoff has noted that the permit price should indicate
the present value of marginal net returns, not average
net returns.

Hypotheses concerning the reasons for the movement of
permits from rural areas of Alaska remain largely conjec-
ture. Little empirical work has been done on the topic.
@any factors may be involved.
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this resident type has fallen from 44.1 perCent at initial
issuance to 39.5 percent at year-end 1985.

Table 7 provides similar data for both urban and rural resi-
dents who are "local" to limited fisheries. Loca3. permit
ownership has also declined in every year since 1975 as the
result of net transfer activity. Again, permit ownership by
Alaska urban non-locals and non-residents has increased sub-
stantially as the net result cf transfer activity with per-
sons local to limited fisheries.

Permit ownershi b Alaskan Natives: Since the statute was
conce ve , concerns ave een expressed about how Alaskan
Natives would fare under the state's limited entry program.
As noted above, one former commissioner felt that the com-
plex initial allocation system was adopted in the hope that
it would provide permits to economically dependent Natives
and isolated fishing communities. It was felt that less
heavily capitalized Native fishermen whc divided their time
between subsistence and commercial fishing activities might
not do as well under a simpler allocation system based upon
total catch.

How well the stereotype tends to fit Native fishermen and
their fishing activities is a matter ot conjecture. It may
vary considerably depending upon the group and the area of
the state. Obviously, many Native fishermen are highliners
who have large investments in their operations.

How Alaska Natives fared in the initial allocaticn also re-
mains a matter of dispute. As noted above, some authors
feel they did poorly.

Because of the continued trend of permit transfers away from
rural fishing communities, further guestions about Native
permit ownership arose. The largest absolute decline in
permits held by Alaska rural locals has occurred in the
BriStOl Bay Salmon fieherieS, where 1OCal cOmmunitieS are
dominated by Alaskan Natives.

In 1984, the Commission, with the cooperation of the Bureau
of Indian Affairs  BIA!, was able to merge a cOmputer file
of the Alaskan Native roll with entry permit files, thereby
providing estimates of which permit holders were Alaskan Na-
tives. The Alaskan Native roll is a list of eligibf~
claimants under the Alaska Native Claims Settlement Act.
The matching process was complicated due to differences in
spellings, social security numbers and birth dates between
the files, and because of this the results of matching the
data should be considered as approximate.

Under agreement with the BIA, the ethnicity of a permit
holder remains confidential information. Such informa-
tion cannot be disclosed to other individuals, agencies
or organizations.
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Table 6. transfers frol8 Alaska rural locals to other
resident types by year, 1975-1985.

Net Shift
Net

Free To Ala slee
Alaska Alaska Rural
Rural Rural Local
Local Local Shift

Net
Non-
Local
Shiftcccc

Alaska Alaska
Rural Alaska Urban Non-
Non- Urban Non- Resi-
Local Local Local dent

Dept. Net
of Urban
Comm,* ShiftYear

lotals 1399 762 -637 32 134 267 198 6 401 305

* This calcem consists of fareclosures by the Dept. af Casmerce ar C.FA.B.
ea Nao-Local includes the Alaslca Rural Noa-Local, Alaska Urban Non-Local, and

Dept. of Cocsserce/C.F.A.B. resident types.

Table 7. Transfers from Alaska rural local and urban local
permit holders to other resident types by year,
1975-1985.

Net Shift in Resident
Type Due to Transfer
Activities ccith Alaska
Local Permit Rolders

Net Alaska Alaska
Fram To Alaska Rural Urban Non- Dept.
Alaska Alaska Local Non- Non- Resi- of

Year Local* Locale Shift* Local Local dent Carne.

Net
Non-
Local
Shiftee

Totals 1468 985 -483 11 263 196 13 287

* Alaska Local permit holders represent the combination of Alaska
lbual LOCal and Alaaka Urban LOral permit holders.

ee Nan-Local does not include Non-Residents.
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1976 82 55
1977 135 70
1978 156 89
1979 137 56
1980 148 59
1981 151 72
1982 155 79
1983 148 63
1984 128 74
1985 115 86

1976 72 82
1977 105 98
1978 155 128
1979 153 72
1980 137 85
1981 132 71
1982 192 94
1983 176 84
1984 154 79
1985 157 107

-27 -3
-65 2
-67 2
-81 5
-89 1
-79 4
-76 6
-85 8
-54 5
-29 2

10 "14
-7 0

-27 2
-81 7
-52 1
-61 0
-98 3
-92 10
-75 -2
-50 4

13
35
18
9

32
12 1
9 2

-1

8
10
19
42
33
40
43
43 7
3.8

7
13
22
37
35
42
43
43
10
16

-4
-3 6
32
18
21
43
36
73
24

10
15
25
30
21
21
26
22
37
9

00 0 0 0 0 9 3
-3
4

-6
10
21
49
34
40
55
56 2
26

20 4
48 15
40 24
46 42
67 36
54 46
44 49
52 54
12 15
15 21



The results were summarixed in a report by Kamali �984!,
which indicated that from 1975 through  983, 5,448 of the
12,515 permanent permits �3.5 percent! that were ini-
tially iSsued went to AlaSkan Natives. If the Arctic-Yukon-
Kuskokwim fisheries are excluded from the data, the data
still show that Alaskan Natives received 3,438 out of the
10,350 permits �3.2 percent! initially issued in the re-
maining limited fisheries.

Kamali also reported the 1983 year-end distribution of entry
permits. The data revealed a substantial decline in permit
ownership by Alaskan Natives. By the end of 1983, Alaskan
Natives' ownership of entry permits had fallen from 44 per-
cent to 38 percent. Excluding the AYK salmon fisheries,
permit ownership by Alaskan Natives in the rest of the lim-
ited fisheries had fallen from 33 percent to 27 percent.
The largest decline in permit ownership came among Alaskan
Natives who lived in rural areas local to limited fisheries,
but ownership of permits fell among Alaskan Natives of all
resident types.

Causes of the decline in rural and Native reit ownershi
The reports cite a ove in icate that permits owne by
Alaskan natives and persons living in rural fishing communi-
ties have declined due tc transfers. What are the causes of
these trends and will they continue?

To date, no attempt has been made to examine why such trends
are occurring. Langdon formulated a number of hypotheses
but provided no empirical data. A major concern of Lang-
don's was that many rural residents simply lacked the abil-
ity to finance a permit purchase. In his transfer study,
Iangdon stated:

Factors On the buying side of importance are the avail-
ability of capital for permit purchases, and the abil-
ity of rural residents to meet requirements necessary
to gain access to financing for permit purchases. Ris-
ing costs of technology and permits both will make out-
right purchases of permits less and less possible so
that entry into the fisheries will become more and more
dOminated by the aVailability Of finanCing. The die-
cussion on financing requirements of the private sec-
tor, as well as the examination of the operation of the
State loan program to date revealed a gloomy picture
indeed of access to financing by rural residents.
Without major modifications in permit financing re-
quirements by the private sector, major intervention in
some fashion by the State. and/or new sources of capi-
tal made available to rural residents, then even if

The number of per'mits reported by Kamali will differ
slightly from those reported in the most recent update of
"Changes in the Distribution of Entry termite in Alaska's
Limited Fisheries, 1975-1985," due to revocations and
retroactive changes in the permit files during 1984 and
1985.

337



significantly fewer permits are put up for sale by ru-
ral residents in the future, other rural residents will
not be able to purchase even those few permits. Finan-
cial conditions in rural Alaska make it unlikely that
they will be able to reverse the outflow of permits
that has occurred to date, thus, the only strategy
available becomes stabilization of what remains by em-
phasizing intrafamilial and intracommunity transfers,
presumably at some rate considerably below the prevail-
ing market price.  Langdon 1980:71-72!

Langdon also examined state-subsidized loan data through
mid-1979, and concluded that the loans were going to persons
with substantial net worth. In a later report, Focht and
Schelle �983! examined data on the subsidized fishing loan
program administered by the Alaska Department of Commerce
and Economic Development  DCED! covering fiscal years 1979
through 1982. These data revealed that the number of
"permit related" loans per 1,000 permit holders were much
lower among rural populations and in remote regions of the
state during the time period. Ancillary data from the Entry
Commission's transfer survey revealed that DCED-subsidized
loans financed more urban purchases of rural-held permits
than rural purchases of urban-held permits over calendar
years 1980 through 1982. While these facts are interesting,
the authors noted that the data presented were inadequate to
confirm the hypothesis that the subsidized-loan program
played a contributing role in the movement of permits from
rural to urban areas of the state during the time period.
They also noted that the new, targeted-loan program which
became effective in FY 83, may have altered the geographical
distribution of DCED-subsidized loans. Data on the new tar-
geted loan program have not been examined.

To the extent that financing a permit purchase is a problem
for poor persons in rural areas, relaxing the statutory re-
strictions on using the permit as collateral and on leasing
the permit might allow alternative methods of financing to
emerge. ln a policy discussion paper, Muse �984! presented
arguments for and against relaxing statutory restrictions on
the leasing of limited entry permits. Muse noted that per-
mits are leaving rural villages at the same time that many
have complained that young villagers cannot afford to get
into limited fisheries. Muse felt that permit leasing might
provide a low-cost means for poorer persons to gain entry.
Those who became successful fishermen could accumulate the
necessary resources to purchase a permit.

ThOSe WhO are againSt leaSing diSlike the idea that permitS
could be owned by an "absentee landlord," fear that it may
provide a means for the processing industry to establish
greater market power over fishermen, and note that it will
lead to participation and effort increases in already over-
crowded limited fisheries.

Similar arguments can be made with respect to the statutory
prohibition on using the permit as collateral. Aural
Alaskans who sell their permits might be more inclined to
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provide transferor financing to a local buyer, if they could
contractually guarantee that the permit would be returned,
should the buyer forfeit on the payment schedule. Buyers
could pledge a portion of their earnings over time as a pay-
ment stream equivalent in risk-adjusted present value to the
permit's market value. Removal of such restrictions might
provide a natural means for poor persons in rural areas to
arrange alternate financing.

Opponents of removing restrictions on using permits as col-
lateral assert that doing so would make financing easier
for everyone and therefore would increase demand and drive
up the price of permits, putting them farther out of reach
of the rural poor. Moreover, they assert that it would en-
courage a "permit landlord class" and, like leasing, might
lead to intensified effort.

Work needs to be done to better identify the reasons for the
decline in permit ownership by Alaskan Natives and rural
Alaskans. Should these trends continue, pressures for sig-
nificant program changes may evolve. Once the causes have
been identified, major questions will remain concerning what
policy changes are appropriate.

The efficiency impacts of Alaska's limited entry program re-
main somewhat ambiguous. High permit values suggest that
the limited fisheries are generating rents. However, stud-
ies of vessel characteristics, vessel and gear market val-
ues, and average crew sizes indicate that individual fishing
operations now use capital and labor inputs more intensively
than they did at the start of the program. In addition,
many fisheries have experienced increases in post-limitation
participation.

It is debatable whether or not AlaSka's complex and expen-
sive initial allocation system gave rural Alaska residents
an advantage or a disadvantage. However, evidence on permit
transfers indicates that there have been net movements of
permits away from rural areas "local" to limited fisheries
and from Alaska Natives to non-Natives. The reasons for
these trends remain unclear.
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APPENDIX: ALASKA'S LIMITED FISHERIES 1975-85

The fishery codes in Table A.l have four characters. These
codes should be interpreted as follows:

1. The first character in the code is a letter that repre-
sents the species caught. The following species codes
are used in the table:

G = roe herring
S = salmon

2. The second two characters in the code are numbers that
represent the gear utilized. The fallowing gear codes
are used in the table:

05 = hand troll
15 = power troll
34 = herring gillnet

3. The last character in the code is a letter which repre-
sents the area fished. The following area codes are
used in the table:

Thus, for example, G01A represents the roe herring purse
seine fishery in Southeastern Alaska.
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01 = purse seine
02 = beach seine
03 = drift gillnet
04 = set gillnet

A = Southeastern
B = Statewide
D = Yakutat
E = Prince William Sound
H = Cook Inlet
K = Kodiak

L W P

T W X Y 2
Chignik
Peninsula-Aleutians
Upper Yukon
Bristol Bay
Kuskokwim
Kotzebue
Lower Yukon
Norton Sound



ClU Ia
Ial 0
C IJ
UgfacornOI 0

r
PlCD

loo

rClt

O 0

CO

O O O 'D
Pl

r

4 atlo lo

Ct
V 4

COI4 w! al C
<55la Itl 2Ol 0

O I mIA IACco mI m444crJ co crr

I
EtI

CtCtCI
IA
cr

O O IA
Ir

CO

0
I O Ct

mCr

IJal
0
I

co la
laC 64 wao la g! CO

la IA~ 0 CD0 00 4HIO O

Pt lrl
O Irlca I

SCOW4t COot m m
0 CO 4lrl CV

Ol
O rl ETCt

O la
CC

W

aa0
0Iaa al m!OC alC
la 80 0alOI CD

0IA Ill40 Ico 0 4lc
ac

al OwD D
Pl 0 0-0 IA m rarl

U CC alCl '0V W4 0Cl Cl0

OmOO
IO 2C C

IJ0
'0 Ia04 4CIW 0g '0
00020

la 00 0I 4O Oom

P '0Cl Cl0O
I

at at'CW Ct

O O O

343

4mIT04rEOO 0m 0 ul 0 Io r
VmommIll lo I H ImcO vc Eo clr cct m

pc m m o am 4 4 cD 6 pl0 r Immomlococv4r 4 Or
m crl co co crt crr

4I OmlAOOPIrc 0 0 Pl 0 0 0

o o o m m 4 co mET Er' 0' 0' 0' co lo co

wmcococor wmmmmmmmmm

ID ca o m m m 0 mw r m co m co m

mmwmmp &4R O O H ET IJ 4 IA4 w m e o ET cc ET
plm+ml car rcca cv H m 4 m pt rc
co crt co co cfJ co c/I I/J

IA 0 lo 0 ao 4 Co IAo w m o pt m CC 0plmcco I IAccmI4 4 ET al caI/I pt cc N

Irlmcoo oomcc04I 40 m40

w 4 r- 0 m < 4 4 4O' CD ID Ot Co Co Co IC m

co EA CC m 4 m 0 0 0

C Col!I at CD m'DIDr r-Ior-r I mram

I ID 0 o m pt pl a mr-r commmcOOIO'0 0'0 C'I'0'0 0

CDIA OrI I I IO 0

morO' El CO Ol Cct Ol CO Co CO

Vr ETOWO+cc0

r oo mr ooooIA4almlrllAPI'ID A

Co 0 O R PI m 0 EAc c r mcommmcoEl O' O CT D Er' ll 0 0

ClI
laClIJ alC '0VCl
al Jo0 Ia0 m0 IatC
alIJ 0C C
al Cf0
0 V

'O'0Cl W
0 0la

at
x

I
0 laoal C
Cl al
Px

al
0I
at 0
ca Joal

laW !al
I I
0 !0CI~ 00 0

Ia
  I
0 alW IJ0 a!W 'll



e ct

Cl l4

Ihc«cac«OR«ciao 0etr r r l r e'er
c« 0 Iho lot ct ecto%ac
ell 0 lacll Ihll«Icv l N Itl Irt «1 0 0 0 0 Ih

I eIh IA 'Oel ca e
I Clerhl C« C4

CACTI acr O«tellerIh c« e cv l w Ih Ih Ih 4 oe N e O Ch I 0 e rh cD Pt
Oaceoo 0 Ooootl ch let th 0 c«rh Oat
crt ca ra crt ca 44 ch crl c«crt CO

g Or-
ooe

I I WC«l N c«
e CI

N A'-

ta
I «I

Oeretrhkl ONI 0'OetlraeNr r reeeaer rhea cho O «II «I Itl cvOIANlthothelh IOt elellhlCCICIOO'
924 crt e crl ch ctt 44 crl e rh

NNOlhr er OIAo coeewel0 0 el N Ca Ia I Cl
la eONClleNchr ~ ecol
cct co ctl ca rh crr ch 92h

I elOo
It cv IOt

IA NOIO Ct IAm Ih r
'ta tal O'0 '0
l I I

et NI eI
IOIAI

ClIa
IA II I chug

~ rC
540 a CONlr Ooechh«ll Nt elrheechtl« c« Ih el el Ih «1 «1 Ih el

cc elI NCC I e I

CrJl CClClt 'Cl0 0
Oo col 'or t «llhthth«c000%00000%N «l N N0'0 0'0'

ca N e Ih Ih ch 0 e ca e eo oo'0'clo 0 caclcacll ec l l l l l l l l l
N et N C«I« c« cc c4

cc «lechCl g Ct CI 0 «I «I acrOg r r r-
el el rc

eerr ~ I

344

C 4cc 0
g N

gl8

w4

CC

Og N

'08«tl Kta O

IJC
el 40 CC 4

kkoa

IJC ClCler 4'ael 0tt «l
Cl Cl 0CC l4 O

I eOlO«1llel el WW
Ca Ch Irt crt Crr ch

eNSeo8elCD Ihl IhO
Mell o 0 Irll rc N N Ih 0

e e ac ch Irlll ChelrhOOONN
I t Oeewlo

0 la rI I leeltht I

Oer OOr0 cacacar r r

0 e vl cv o 0tc c« el N

«IOO r r IAOI«I«eh 0 0 elan

0 OCCNIAWIAI OCIIOOICICI0 IAChacacchal l el l l l l

Nllc« Oo Or «1Oolec cv cv
O 0 l o cl ca l oN c« c« el ec N Ih «IN N N CC c« cc N c«

cl ce o l cc Ih 0 «Ir r OcataOCOOO'O O'O'O'rha'O

IAONOOOr eeeal c« IA 0 Ih Ct Ca O VI el 5

gg8Neacol eth«l
Or ONONN«recce
c«OO OCACOPI «1«lalC«Nthecl lt CIAO
c«C/trhrachrheechcaC« Irr

«la IICr C la geeIAl Iharleccctoa

$ Ih l l $ O g Ih 0' t
l l c««e cher chcrt«4 chert caco

tat«II I ggl IAOOI
$ «I «I ch ch X l ct e i5
Necgerfeoe«IO I
crl I«coca ca«i crt CO crt Ch

OCOCIl«1t t I IACC4t c« l 0 el I« «I 0 Ih IhlNNNNNNNNN I

oa althoemr1Ncvr1r ~ wr r r r c Nr r

tatell Oe«CIANN«IO0«c«teeeer-r r r

Coca«INt oc«t olfl O 0 0 0 ac It Cl Cl Ia Ot

ca O' O l N el 0 Ihr r Oc«COcaCacaO Ot O O It Ot lt lh



H CCED 0Ct 0
CIOI IH Cl

IA
Ol
Cl

EA 3
4 O

I t 0 Q I
Ol Cc
N HCC CcOt Olcfr cer

I I I I
;eg
40 44m

Otl 0 Nchth g H CD Cl0 CC
0 rDt 0 0IOr r

Cl H 00 CV 0Cl 0 I
HgO

ehr EDN
g ED eh ltl
eh N H Nor 40 ED or

Eh
0 EA

0
INO

~ ect 40 0

4 clOct 4'OH 0

Dt

34S

C ct

bl IO~
4I

W2HI CI4 ct 4

C
40 4 $

IC Q H

g
40 clH~ 6-
DDI g

0 !
COO

H Ilct ee

RNO

EDC EDCC
OOO
$ CD Ot I
CD 404040

CCIHED0 ICt 0 Vt
Nr era
ED Cl D thNchgo t Cl

r Wthr NEEDEDI EAQCCOEANN
400rcerclrcO IDEAED

CAOEEAOEO EDO 0400ECAHHgaCD N 0 rl Eh I
H eh N ID H cl O' 4 OlHOccr NEDNNN
ctr 40 co or ED Oe 40 crr 920

KIEAHrCW&0 0 cc<rhett f>r IACIIA I

OOOO ~ r 0 OO 0OEOOO0 00 80 0

HOOHNccHOHIH

N N cr & Eh N ED ID ICCt r r I r r r r r

Ct I CO 0 O H cc Eh 4 IAI I I I O'IIDCICICIOEEDEDEDOED lr 0

r CIEAOEEACCEDrCAO OCCCDNCVNONNH Ol N EA CD '0 eh H 0 4 Eh
0 CIHCIP NNCEADE!

HC HHEAOEAHchthlI CAHHCEDOHOCIDIEhl EDEDOCt OEAO
MEDI I EDOO EAEDH 4 ED ~ ED e ED ED 5

ycDor yr HEARTEDCh cl 4 IA Cl ED CC Ct 0Cr HEDoocDEACED
HNgr-EDNEAEANIA IEAO COHI EDOECEht

g ED Cte H g Cl Eh Eh Eh N
r oCCNONa>oR~ * IEAEDI HHNEDEDOHe0<r EAEDr ehehr
crr ctr or co crl c0 ED cD cD 40

cc H iC eh Eh lh 0 Eh ch 0~ 0th EDCCEO CIEDO
N rc lh m th eh th eh m N

NEACCEAEAEAEDr ED ~I Nl t r I I I r I ~

caEDEhr HOEAN ONEDOEOEEDO OOOO EDO Cl

N N 0 0 Eh Eh Q g ED ID g
NCCN NNNNNNN

IAEDI COOECtHC4ch<EAI Wl I I CICICICDCIOEC 0 EDOEO DECA 0 o DEEDHHHHHHrlHHHH

0 cc
I I I t t I t t I 4 cv

40 Crl

QRo0 40 a
NNN IED cc OHHNoc Or Or

r NEDNONOENDIrH cc 0 0 Ih OI N CI Ih clIDEAL tht OIEDar a* * Iaoootholhc DIED

OCNEDOeoaaoEDNCDCDEDceEDEDOO I

Ih g H g 4 g cc cv cc ch I

H cD w 0 4 0 ED 0 Ct Ih Ncc H H H H H H H H H H

4 cc Eh ED ED 'D 4 & 4 th EDED ~ r r r r r r t r

EAEDP COOEOHNEACEAI I I I I IDtDICICOIDCIDEEDED 0 0 OECDOEO EDED



4I I0 0
ID 0

JJ+ Ih
480~ I OHaj luu

0
r

I fnCC

w vOl W CD0 O rc
4 4 Cllfl Ih I/I

CI
0 Ch
ul

0 aj co
I  h In

4 JJ
'l0«I CIRCD 0

O Ifl
I Cu

CICICt
Ih

0 el0 Plo tn
u»tn I0 4'

IO0 4ID4NI u»tu�ID44»l CDln&ln u» m N w 4 ln ut
ejlhOI CDCDO tullh40 tul N t'NNANAHHencl» cl» c/I Inc/ cn c/J

4 co

M C C 4
44 0 w

'O tl0 IOl 0 ~

4»l 0Co to W 4�4t N
� c4 R fn

uj rW VlOcn tu ue
O'Ol OI4 N N

fn 6 v cu uj 0 0 CO 0'C4 4 4» 0 CO 4» ul r 0Nocnthao Hr r-
fn 0 44 Pl ON P 4 0 cn 00 Itl co uj W 0

Cf C/I CI» Cn Cf» C/J

4 cu fn cu 0 4 0 4 cnCO CO O 8 N rl 0 N e 

ln pl & lh 0  r ce 0 o 06 6 6 6 tu � N N N C4 4

0'04NI �0 mcooCt OOOO 0 0 Olo O

COO Or C«PI4lhN r I 4 m m co 0 co m0  r 0 0'o'0'0 cj oil«

Cl
0 W

346

DD «IC 4
C N

~ D«lg
ce Illet alIJ 00«I I»4  j

IJC

~ I 0+0 DC«

JJ ICC CICl '0ll H4 «I'D CI0 CC

C 0'0 «Ilo 4 4ON Cl
4 0 4» 0
&0

C c«0 IJ'ON 4»
CI lo Om Cu &

0 000O I/I
'0 Cuul O
C/J I/I

A OCuIh 0
0 cu
N cum c/J

O Ifl lrO Ilh Pl 4
I I I I OWN

r- 0 th cn CD 4» ejw w 0 m at 4 s0 0 Itl 4 4 at to
mplN4oa O&4»c4 IANc4Ncnc4CnA pl

cn 4 4 o o a fn N 0 aW W N 4 4» CD ln CO rlhr wmmmo r mm
r tnc440cup omNN tu N ec el N 6
co a» cfl c/» ca cr c/ cn co cfJ

r r cnmtocuo o ullh6 N cu el ih cu � N �

0 uj O H 6 N 4 4 N 6 N0 o Ij o 0 0 0 cue«a a

tu tu cn tn pl ch � cu tn pl ch

0 cu r- 0 0 N c4 � cu N 6N c4/4 chin pl pie«pl pl pl

lou»I mo Or culn4lhr I I r r almcocococo0 0 0  e 0 0 0 0 cj o olM A ru H tu N r  W tu N rl

R 0 CO 0 I N cn Ih m H IhN 0 uj cl ch Ih cu I 6 I/I 44plalococDD 04OIN
ma mNwlnrcejr mu»N w cu Ih 4 Ih lh 4 rn cn fn

A el Iu 4 cn 0 co o Pl PI I/IM&COO«ou»O «jul+4NNNu»l cucommto/4
0' 0 '0 4 fu tu cn Io 4 4 '0N W A 4 4 4 In cn ln e»
ct» c/J cl» clj cn cn cn cn ctj cf» m

Nloulu»OfnCDO cuOIn0064I mlnm-CNN4&AN&cn
O'eeal4OICDlhl It Cu Itu PI 4 fn el c4 N � H el
clj c/I cn c/I cr c/ cn cl» cfJ I/I

oetmcolh4I No4al 0 N 4 el cu N 6 cu Nej 4 4 4 4 4 4 4 4 4

 O O O R O 0 0 Co 0 CO 0Jol I I I 4»mm»oloul

co«or 4ocuthotha 4In In In n 4 4 4 uj 4 4 4

PIPlfno 4Na toc4cD4lj HC4I4�Npl&hltuelN cn cn cn cn In cn fn cn cn cn

CD o o N N fn 4 IhI I t I I lommcococo0 It 0 0 0 O Ct Ij lj Ct 0



r-Nco4mNNr menNIANIAI ea no«loCl«NP 4l 0 Ia«mla
4 a a Cl e ca m M e Wo 0 e N o al 4 cl vl 0emcee«a
«I 4 al Cu e 0 N e Ifl I/IN«IAmml/I OIAIA
con c/ cA ca cA m c/JJIJ co

I ONONr 0 4nocuNWMCucoNer r-e
cr/coc/Jcocr I/Jcaclrcf c/Jca

HNnne40 eo culhRlfl4cumaINI Neoo IAeoeneNocct o
o0 ca no et 0408 m 4 m W rh n e 9 Omt r ee coal l na

H N ch rc Ih 4 Io IA IA mna eNr-r Ma NNm Co e «t lh e ul 4

cu cu al al N H 0 rl Ih 4N4a cuuloo4cttclI cul I moomm
Nooemmgmgmrc 4 Ol Ih 0 a co CIN N M N M Ih IA e Co m

Ih«NO«I a Irlmna CAN 4 a MNNO' Ih N 6 N 6 4 N CO N
cht ecoChelol O IhN n al Cu N N N 4 N al

C/ I/I CA c/I Crt 0/J CO CACfJ
rcmeihcuulOI eecu m 4 e N N N 4 m N
CACr I/Jcocf/C//Cr CIJCACrt

0 et m 4
Crt cA Cft CA

ch ID N Co Ihcan«oat cow
c/J co JA IA co e

Vlifl

CA

mwnoullhr I 0cu e 4 lh
N«4MWCAN Irl Ih al ICo Ih ul e 4 e

e orc H 4040'4NM W N «I Co 4mt N"nor
OI IANNNcoN N N N cu 4 NCA CA m C/J Cf C/J cfJ

IACCI CC4lhamm«mmcr I/I co cAc/I I/J

OnNNNO I 0 ON0 N&n4444lhlh IJCNCCCDCul/I NO Irl'Do 'OCICleNNNIA 4 m 4 al Ifl IA

JJ 0alal '0U NI al
4NNer ~ Ma ONHe ul ul ul e I CCNOoa elhnNNO0-r Nr eeeeeeee em N 4 n N 4 4 mrmt r I r r-r NNN

46nl 0 mt I Necu al 4 4 n n 4 al 4 4 N N 0 4 4 W ch N lh e ihe w M M aa ca r Chlhlot 0 chlhaloOCu4 4 4 4 4 al IA al 0 e '0

0 m m 4 cu ca 4 e n cao 0 aocoo 0 coo 0 tanmnnnnmnmn
rcNCA momnN0040 4IAel I I COO OOcu n m ch m m ch m n 4 m

0 Ctloa r m&coutta4omooooocrcho a

met «la OJCNn«thNr r t r «lcaeecacao 0 o oto 0'o 0 0'0'o'
eNMCA0NNman mer ala 0NNmam«r NNr NM92Dcoecoe I NNI wcaecacocacaol0 ct 0 010 0 0 Deco 0 0 ala 0 g 0Cthalchch

347

Io IUI I~ I00 0
JJ

' 8OM
cl NM 0

0 U L
00 0 al0
' 5 'a
« IotaOl CL

M IC0 «0 NIM Ia g

al MJI 00at LHM CD

LM «N
40 'O5
ta IOl 0

JJ
0 al0 JJ'0atN IoIt HM
0 CIN0 D

l 0 0
'0 at JJ L
ON at
0 CI 0

0 0 JJ ICJN afaa pat
al 01 0MILK

0 Iae oCl I
e ct

C/I

I IW m w aoN n 4 cu
Nl «CDN H cu naa cA ctl c/J

r- O r- N a ul 4 4 n eID ID 4 lft 0 I Cl M M NIt N I M e O Ih N 0 6
N co 4 cr 0 «I al 0 n I/I' N N cu M N 4 4 r ca r
CA c/J co/ cr I/J c/I co cA OJJA

meOm40chaa em CO 0 N Ih 0 al 0 N ImNoeamMNON
e 0 n 0 cu m Io r- e nN N e 0' rC N Ih Co I
Ctl C/J C/I CA CA C/I Ctl C/J C/I Cf

m e cu 4'N 4 ch o4 mala
00 O'CoN nw cu mC/J CA Cft CA



A e e utcueSO ~
~ I e CC Cucu w ln ul

Ct s4 O
Ih 4 Cu

s rucul I I I I I I

080
OO 4
IOI 0 I I I I I I I

g~8

OCCO
I cu
cu ulI CC

CsCact c
9 aCo

g ul I
r r.l

C IC92o cl lsOWCI

C IP
w

34S

CIV

8
~ cng CO
a CCO

8

C
55O tap

~ 5-cap m
a uc

'OS
ut Itu co

It4 cccc

al lu Cu

JsC
suIuct IttM a
C8Ã0 CI 0Xo

ccl-Ilaecaccwl oa wascu54cuarr Oel Or a OOO
4olnshoa ul'arcsrlthlt CCO OOCCCC
atcachaschCr cOCOCr Co

eocOCOsnr eshlhalsh co rl cl cu cu ut cu 0 clulgeulchlhchcho o
CC e rc 4 rc 4 lh Cl e IcueshatCI It
co ca co at ca cft co ch tft cft

such@thea Wegcvcv ea a chenIuas4OOIRI O O
COCCCCClgeshl g ICuelno r 4r
Ch COOl Co CICCOCftca Clt

cv cc In cs ch e ca e rCotaf rlCVCCull 4cochl asweccsusu
4 h tu tu cu 4 as cu ccrurclnr 4erlrchotchca coco ca coca

a In ut e 4 Ih ra' rc O Ih e Co O' 0 Rcurhsneeeulr r-

r r r r eeerIn Itl IA ul IA IA ul IA IA IA

oemrus lh IO ch Itl usr t r I I

cor cher 4aoeche4r r eeeo r tlhasa o Ihcha a o

er Oa Oarsshesnr r r r COCOOCOCOCOcho o'oscho o'O'Iea

o cr ~ sn Ia cccu ul 4 Cu Ch Ia4 us Ã 4 sn ca
Cueuto 4th4 tn crl rc cu cu

ocucuoocuO CO Ch Ih Ih 'IDIhel cul co
cuecur thussh Cu Cn CV Cu Cu

cooeoo ocnr utchaseshtar Ihrucuatsn4Or r CCCOCOCOaso
a caer o coasecor6 Cu Cu Cu rl 6 6
crtcocoacatco uu acco cft

cc co tc ch ul e w os IA Inu92 e ut g sn g sh E a e
I4' as Ih Ia O' 4 ul In Co eCC Asurc rs rccoca co at at atro cu coco

asoo cor aso ammo'cto coclclctcssaclcuct

ees cr acocoooo ca6 8 6 Iu Cu 8 rc Cu CC 6 6

Ih ul t Co 0 O rc Cu ul 4 Ih~ ~ O O W co e eOSCACACACAOCO OsO COCA

at 0th
4 rc cs rl
o 4wcu
co atcttco

culh Ol vlcue I 4 ICICI WIA4
Cl e tc IA as Ihcu

o cashcn g e
la4 ca rs

Cft Ch Cft

Rshcul Oshlnt oI R 6 4 A I

A cu Ih rs cu e ch o e ul thIaall coclcocoo o'o

rcshwshth44r Ocoascu cu rc cu rc rc rl cc cu cc cc

snutr COO OWcleecnr r.c I t COCOCOCOOOoscho a ct o chchtho'orc 6 8 ru rt R rc 6 ru 6 R



VtQ0 td
0COO. 00I Vl2 CDI Cf'ID0-

ICDD, Hcd0
'50td ClK 0

0

ClX I/I
ttl0

ltl Vl0 CO0 Cl
 I

Ma0 0r N
m 0
CA I/92

Qd
0 0 L

CD cl MD� cl0
V 0 0

A I ZK 0

KNKVI OJNJN ha Kl ail Na Cl J h0 J�0 M J I P1N O MW 0
D

CA CA

cl VlLt Ct

0 clC 0 C

D 0C tdcl 'DIJCldl ~ I

C VlIl' A L'll
ID dl 0IC 0

coo oco Nr-IAMMD co0Ncr.a oa coa camrD 0 0 0 D K K K ~
MM0 vl

L

0

349

0
' ~ DV I D0L0 tl 0Z 0

0COCOGNKQJO0 Kutoa'NKKXN+Ka 0 cQKM
JMcQJJ J leo ra'mmM Nui / u CA A Kv cAt/Jm

Ctai& JN I/000&IrcNMCJNCJcaC I C t DJ INNMCD

OCQCONC II DCOK /IKNCNXCKNMMClm JK
or-K vtMNNr- ~CtCQ CA C/92 CA  /I C/I CA C/I CA

a J moo J orna'M rl NCA Am /I J/mt/

VIKV10 DOCDO/AIMM JOOO gaer-I/I AV/ aului OOV1

JJJJNMNO0 0 0 tf O O 0 Cr g 0

JNHJNI 0MXJKVl

IAK I CQ 0 0MNM JI/1r r cocammcatact v'o 0 mt/ ct'0 0 0 0

Jommcacc JKNNr-IAI HKK L OVIOJMLDM
ol MNO'om JNQ'KNM JIA J JCQVm c/I /I cft cfl cA cA «/ co Ji I/I

0 O O O r 0 ca N IA O Nta 0 0 0 ul Vt N 6 N 0 V10 ~ K D I N CCI V.
/1cQ McrMM JMr-Vtm

Ka CQ 0 JCIAIAIAI 0I
NC telVl I G VlCft I/I Cft C/J CA. I/I

N NOalmuiuiIA cc K 0 m vt
N M N J O' K KHCNNMNMNm cft cA LA A  A  A c/I

oc Jca J r co a cX J Jlfimmmucl

O D DIA JX J lmmr Nr r r r r-r r.r

Jail COVlCOI-QJJJJ-IJ-IJ

r 0 CQX+ ca acAMMM JMM J J

I maoMI MJ /Ir r Nl COCOCOCO QCQma  @ma  Lama a 0

COXNM N0 0Mc XXMM
0 JOO CV0t 0 fJ Au' ul C/I VJ JA ul

Vtmm0 JMMNr M
0 0I/II/ Cf IA C/ CA CA

VIVIMKKMCOI CQGQN IJI It'ol I-MCr 0 JKN' I N-t
ca J rtoMa a 00r M I P92talM J 0CA CA CA I/ CA CA CA I/I m C/I

0KNO rico00 KCGX 0N I COVIIA «Q o r- M V. J K J M
JNNO I JCOVIPXN J NIAMMVIVJ /JC tAK AK AC/IC/I

'AXVICO CON JGMv92 Avi N xm aa 0

M M 0 M N 0 0 r- ca rDoc/0 ODD ocococQ

MXKNM~M JIA

OCDI/1CIO COIQNmmoa  r«ma 0 a

VILDI CODON IVI JIAr- r- r- r r- ol ca X ca X caCf G'0'0 0 0 O'Cf'O'C ~



H rc 40 th4

thmr 44o44 mtho ommooI 4 I/1 fJ O O m CJ lfi
CJ/cm Kccctc

O OO rh
Ifl Co

4/144fhmamrcm + I/1 m CI m 0' 4 -0oo mhotometo
O Ulclallhtomm

IOHt 4th/141 CCCOt 0 4t Ctfcthatmrc0 ct m a r- 0 0 Ih a m
M4QCH40 IfJ IO 0 m CC fJ Ihco m II/1 tat 4 Ih

co cf ctr c/
m r 0 m m ca ro m m thHmurcfcfJHcft 92/J ot co co c/t at at ch ai

0 Cc tom«lcto toit 0 thatamthhtrc H4mm40 0 t04ca4Rvlcccacor-f rim Iccltimltlm4 hmco

I 0 Hfclha mmm 0
cca I mO 0' 0rc O H 4

Hmca rl
m/cr cocoa I-rlhoflml 44HI/ico
/I 4 th 0 CJ 4 4 CC ICC HCC HfcfJCff Cti C/1 Cft CO C/J COC/ Ch CO

4 m cl m m mHofh41hatOlh lot/1Olha Helthommar-owm4 Im th 4 ta r c cO m co co
m e r- ta IO lh 0 Mcc /I m th m 4 4 ch

00000000008000000000ccucc/Corot I I I~ 0 ca ca m m co I- r r- r- r-Oa r a a00'0'0 0O O IO Cl ct0 O CP Ch Ct

40 Ihmechour atmrc m I/1 th ct co «I HH H H fJ H H /I cf rc rc /I
«I OHHOH/em/cotOHHWOH/I HH

ccochmthmathcl I/lco0 rctom4/JHOHHHthcoctr-r-r-r r r r r
Co&elocc40 IO0 0cato atmcQmccrccv/Jtal t I t I CQKCOIO

thamcor 4mocr'am-04-lacer r tatto

their-Moomccmce tor-Ma oumchcthr w r r r cl co m co m K w I r w m co K m co Kchcha a a chata 0 0 0 0 o a a 0 a a a a 0
r coa ou/cmaihI I I Co Co CO IO Cat 01tt 0 cr tt o 0 0' ll 0

H «t

350

0 4v 0
Ica 0
Jt
g CO

0 CIHal 0
CI
0 I

00 0 CCgu«

lc OK

co clCCIC H
gm8

0 0CO 4/J

00
C

00 crtOal lc
C I

'o8Cl 4K

IJ
CucaItlu 0
560 0 HIL 14 f4

IJC Cl0 ' ~0 IA~ I CI0

CCt
'0 lou 4
au 04 P'0
0002: 0

C 0cl u 4coma
coo

Ct 4 th /J 4 m 4 r- too m m th 0 Ih r m /Jochr r-cttho
fh 4 th vt H 0 m 4 m
c/I ctr c/I ca co at I/J co I/J

lfl4cllhml mH cc to m m 4 40 al 0 co co o cc o
00 0 a OHOO
al co cf c/t at ch co c/I

Octa CJCJ4m8 H m CJ cc ch 4H 4 a ch I cc M 0
totaatala «IO 0
Ch C/1 CA CQ CO C/I CO CO



a ommrCA 4 CA I/I WCI rl 4 4 a
w r- 4 w 4 co e rrlNr IAH+4Qr N

«1

C'

Co«1 4 NO 4 01
H co H

4 «7 H 04 4OON IA 0
A 4 «1

Hrlr«&NO DW
W 0 4 O' N6 CC N N NC/J CA C/ C/J CJI

cr 0 N 6 cc Ih N
co cA co IA c/1 clt 4 clt

D4 00 rl 4co o
4 at CD

CA 0 0 a r1 A ra o o cl o o 0 0 r-Ifl 0 CA «1 0 0 I/Im ro Io 4 A «7 N N
Oi CD N 0CC 4 «1 0I«ID r
m 4 4 IA

0 NON Co92 r
0 IO«1 O

/A
CA Cf

0 Co N CO NNNNNCA CA C/I CA C/7
I ~ QUOIN

C/J Di CA C/J C/I Cf CA C/

4N AH 04co4r r colocococct a'4NHQO4 Co ID CO 0
4 rl oal I 0r mr
4N4

0 4 N ccN ON I
I/I 01 CD 4 ctO CI41D Ifl 4

N 0 IA 04 rl CA 4 0CO «7 4 IA Ct04r«7 OI CD 01
«1 ID I«1004co4cor

C/J C/J Cft Cft CA Cft CA Cft Cft
4 O' IA m N N N N 4

CA CIJ CA C/J C/1 CA C/J CA

N N I/1 m 4 m Co 4 CoI O«lCOO92DNCQOI6'Dcrco4N coalm
14 ai ID N0 NIAIA

CH IA I/I

-7 IO IA IA «I NOl r
rl 4 4 «1 I/I

N Co 4 0 4 «7 ri N 0clco4Nma NalcclR CA 4 co lrl CI O «1 IA
4 N vl0 4 NN «7 4

Ql«lma r rtcOr r
CA C/J CfJ CA C/ CA C/ CA CA

cc «1 e «1 a ca o N 4

0Io C«C JJ'0 comcamr 6000N a IA IA 4 4 4 ro r-fl A 0 D'D O'0 O D
O& 4IA IA 440 ID

4 IA D7 N 4 N IA 4 CIr w«lmwcoa COco CQ 0' rl N CD m Cl I/I 01 col/Ilfl«141/14rl t
10 0

CDOO C7 0 oct 0 0 0OOaaoOaaaa OD 0 CD o 0 ct Q 0 0ClaODOaoaooooooa 0 cl 0 0 0DOCJO ~ 0 0 0 CDD

0 0 0 6 CA «I Pl rlrl 6 9 4 4 «I rl 4 IA I/I 4 0 N D N N N Hcc N N 4IOmaf1 4 4«l

I NNCOQtortmCDOa 0ooooaoo44«74I r t 44
0 44«llrl4I7 O 0 O4r-Nr r-a a a a 0N N

0 «I IA rmr r40 0 CO
«1 N 0 rl ca 4 4 «7 4Nr r caa DNN+NCCCC NN

4 1 CDO Cl&N/14IAr r r r-commmaimaOaoaaaaaa
4t Coa ONN/A4lrlr r r corn cocococo07 o' O H N rl 4 Iflr r r r malmCOmm0 Cl O ct CT 17 ~ 17 0RRHHH ANNN«C

35l

dlV cd
md« g

JJ
g m

«I dlDi 0
CI
4DD 0 dlC4 4

u6'0«I ORto C«

Cd Ir
C «t

C N
bD td CtDC«A

Id lh
Oa«I 1to 0

bb
C C

bd«l H0 Di
0 0u 0 0ld 1

C ~ IID '0
'Odl dt0

0017 «I«I JJ~ I H dl
O 0 OKo m

«Q JJ Adl
Id CI 0COD ro

0

0 -0
cr

I/I
'0
o
CA



m Vlrccnco r«1 m' ID
N W 0 In

/400tn JF tn cnal co 0' w
N tn cn w

Cuc«4I

JtJJ 0OCl '00 HIC 0 0 «l

4J0

III
4 Cl

ccIIJI

4IIJ
4 0

352

Cl ICl S
4 WDC 0

m 4J
u gOlc SWOl P

tll
ICDI4 NIF0u 4

u 800l«at CL

CD t«C IctCN
CD Cl g

0 tnt
4J ocnIC

44
0 0
Ilo Cl &IO ICC0 W

4 OSCI4K

ClC
ClFlu lOH 0

JJC 0Dict 4CFM 0
0oama,m

I JFNNIIItocoor rRml tnNCD
N «4 6 N N «4
40 cfr co co c/I cfJ

0 cn 0 cn tn r-Na Datncofn CD In ca «4 ta
0' 0 0 R N /4
m «4 co clr cfl co

tn 0 N to to 0No &mmmm«tin/ I tn «4 ln cc to
WI tol 0

I cn /J 0 m m 4 0Co O' O' O' O' CO O' CO

Oa OODD0 0'000'DDDDO IF 0wQ w A

0600006&&

r I dcrtnoaa WDOA&r4 Y/NN«F

t coo DHNcnJF«tr r r-mcammmro0 0 D 0 0 0 CF IF 0

Oar NNOmr CtnoDr I DCIDNDgN/nm al at lfl tn at c4 w tn Itt
00 Intna «ICO'ND/4N «4 tn 0 «I N 44 «I Nc/J co co c/4 c/I cn c/J cn ca co Co

«I tn R r 0 4 m 0 m 0 00 st cn tn m 0 «I «I w N tn«COmalotnct loCO oln
ac tn co tn to tom «I 0 cn /J6 c4 tn 44 «I «4 6 r4mcoaFCO mrncocf cr coal

cD JF tn a c4 0 6 Jr N N'0 '4l 0 In w I 0 0 w mNN 0 InmN tn+ Ns
Accchtrlcnct JFtocoa«I 44 c4 tn «I r4 N c4 6 NCO CDC/ COCOCrJ Cnmcncn

N 0 0 cn tn ta In cn < coI/I «4 ot In 0 c4 A In N «ltor «I/nÃtn>Nr r Iln nt ca R ID tn O tn to COrl 9 N N 6 «4 N 6 Ncocomcamcocomcorn

44 m N «I In 0 0 co N cotno Nmm+Nmcnrcocot r-Neat r-r r-

cn0tnl I Inmtol I mw r NN r w r- r r- r r

0 «I /4 I O 0 IO «4 m tn IFtn «I «I rl cc tn N N 8 u 0N c4 N c4 N N N 44 «4 C4

0 r CO r a tn tn cn tn tn tnO' R /4 O A N N N cntocrmwnr Nr-Nnr

tnalr mt«ORNcnatnc r r r r mcomromma 0 a 0 0 O O O 0 IF 0



A Review of Management Schemes in
Developing Countries

Chris Newton

Food and Agriculture Organization of the United Nations
Rome, Italy

INTRODUCTION

With the exception of coastal states in Latin America, the
extension of fisheries jurisdiction to 200 miles by develop-
ing coastal states occurred mainly in 1980-81. The extended
maritime zones of developing coastal states is, therefore,
as a generalization, about five years old.

Wanagement of fiSherieS in develOping COaatal Statee' ex-
tended fiSherieS zaneS  EFKS! iS, hOWeVer, Only nOW Ccmmeno-
ing. To date, most management activities in EFZs have been
directed toward reaching fishing agreements with foreign
fishing nations, either in the form of licensing agreements
or as joint ventures. The requirement in Articles 61 and 62
of the Convention on the Law of the Sea  UNCLOS! that
coastal states "shall determine the allowable catch..." and
"give other states access to the surplus..." is the basis
for the existing actions taken by developing coastal states
in allocating the use of fishery resources in extended mar-
itime jurisdictions. The provisions, however, permit
coastal states a great deal of latitude in determining
whether to allow foreign fishing and in setting the condi-
tions under which foreign fishing may operate. In fact,
many developing countries continue to give access to other
states because of a combination of factors. Among these
factors are long-term national objectives for increasing the
share of the catch by the domestic fleet  repatriation!,
technological constraints that prevent developing coastal
states from attaining fishing capabilities similar to those
of developed countries, and trade barriers to the markets of
developed countries for the species taken.
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However, not all developing countries have initiated manage-
ment measures through licensing aqreements with foreign na-
tions. This is because the basic effect of the extensions
in fisheries jurisdictions was not a transfer of wealth in
fishery resources from developed countries to developing
countries. Instead, using the 1978 gross value of global
catches  excluding tunas! taken by distant-water fishing na-
tions in zones of other states, the value of these catches
was divided approximately two-thirds to the developed and
one-third to developing countries  FAO 1981b:95!.

For the developing coastal states, of the $1.8 billion in
catches taken by distant-water fleets in 1978, 40 percent
came from the East Central Atlantic area and 24 percent from
the Southeast Atlantic area. A further 10.7 percent was
caught in the Southwest Atlantic area. The principal bene-
ficiaries from extensions in fisheries jurisdictions among
the developing coastal states were, therefore, the West
African coastal states �4 percent! and the Argentina, Falk-
land/Ãalvinas area in the Southwest Atlantic.

For most of the Indian Ocean and Western Pacific, no appre-
ciable change  excluding tunas! occurred from extensions in
fisheries jurisdictions. For the coastal states in these
areas, most of the non-tuna resources were already fully
exploited, and in some cases overexploited, by national
fleets.

For the developed countries, two regions dominate in terms
of value of catches. Japan, the Soviet Union, and Weetern
Europe account for more than two-thirds of the value of fish
taken in the extended jurisdictions of all developed coun-
tries. The value of the Northeast Atlantic catches is about
three times the value of the Northwest Atlantic's, while the
Northwest Pacific catcheS have about four to five times the
value of the Northeast Pacific's.

In sum, three regions of the world provide approximately 50
percent of the qlobal supply and value of fish. These re-
gions are the Northwest Pacific, the Northeast Atlantic, and
the West Central Pacific. Both developed and developinq
coastal states are involved.

MANAGEMENT ISSUES IN DEVELOPING COUNTIES

As a result of the changes in the distribution of fisheries
resource wealth due to the enclosures of marine areas by
EFZs, developing countries can be classified into three ba-
sic categories: overexploited, fully exploited, and under-
exploited � which require widely differing approaches to man-
agement. Discussion follows for each type:

0 1 't d f' h ' : Characteristically, the principal
yp p ishery in developinq countries is the

trawl fishery for tropical shrimps. The value of shrimps is
so significantly higher than thai of other demersal species
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that trawlers have continued to enter the shrimp fisheries,
which has resulted in declining catch rates. In some coun-
tries, the demersal trawl fisheries are economically viable
only because of the incidental catch of shrimps. In others,
the trawl fishery is shrimp specific and the by-catch is
discarded at sea. Most of the overexploited shrimp fish-
eries are in coastal states located between the Red Sea and
the Gulf of Thailand, in the northeast corner of South Amer-
ica, and in parts of West Africa.

For most of these fisheries, the decline in catch rates has
resulted either in declining license revenues from foreign
vessels or from joint venture enterprises; in uneconomic
performance of the national enterprise companies involved;
or in increasinq conflict between 'the shrimp trawlers and
artisanal fishermen as the trawlers are forced to operate in
the more productive, inshore areas. Government management
responses to this problem have included an outright ban on
trawling by increasing the distance from shore in which
trawlers may operate; and increasing subsidies to the
fleets.

Interestingly, Saudi Arabia, which permits only the National
state Company to operate in the shrimp fishery, has manaqed
to avoid the problems encountered in other countries. The
company, acting as "sole owner," reduced the size of its
fleet from 29 to 20 vessels, imposed a closed season in or-
der to catch larger-sized shrimp to improve value, and im-
posed a larger mesh size than normal. As a result, average
catch per vessel is more than three times higher than in
neighboring countries; catch rates are higher and the catch
has a higher unit value.

In Kuwait, where fishing effort for shrimp now totals 12,000
fishing days, with consequent low catch rates and poor eco-
nomic performance, the Kuwait Institute of Scientific Re-
search has proposed to the government an innovative approach
to reduce fishing effort to the optimum of 3,000 fishinq
days. The proposal is to convert existing shrimp licenses
into new licenses based on the fishing power of the vessel--
one unit of fishing power to be equivalent to one unit of
engine horsepower. It is suqqested that the licensing au-
thority pay a premium to existing license holders who sur-
render their license prior to conversion. Those that remain
will be issued with a new license with a nominal fishing
power of 80 percent of existing fishing power. Since fish-
ing cannot commence until the vessel has 100 percent of its
nominal fishing power, trading in fishinq power units will
reduce overall fishinq effort. Each year, the nominal fish-
ing power per license will be reduced, until the appropriate
overall level of 3,000 fishing days has been achieved. It
is further recommended that trawling for finfish be banned,
with only the licensed shrimp trawlers permitted to operate
 Nathews, Burgess, Shulaib 1985!.

Egypt has for a number of years controlled the number of
trawlers operating in the Gulf of Suez. Other countries,
using a subsidy scheme to assist the trawler fleet in over-
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coming the economic consequences of overfishing shrimp, have
experienced no improvement in overall vessel performance in
terms of higher catch rates.

Southeast Asian countries face problems with their tropical
demersal fisheries. These fisheries, which may be charac-
terized as multispecies  more than 100 marketable species!
have continued to record increased overall levels of land-
ings, despite decreased catches per unit effort. Off the
west coast of Peninsular malaysia, the total catch by
trawlers increased by 153 percent from 1971 to 1978, while
the proportion of shrimp landings in the catch decreased
from 33 percent in 1971 to 19 percent in 1978  FAO
1985a:13!. One study has recorded changes in catch rates of
trawlers at 0.88 metric tons per trip in 1966, compared with
0.14 in 1978  FAO, EEZ Report!.

In the inner Gulf of Thailand, the total marine catch by
Thai trawlers has remained relatively constant; 788,000 tons
in 1972 compared with 724,000 tons in 1981. The average
catch rate of demersal fish has fallen from 231.6 kg/hr in
1963 to 38.9 kg/hr in 1980  SEAFDEC 1985:5!.

The sustained level of landings has occurred as the result
of changes in species composition, with most of the increase
attributable to "trash fish" species, used for purposes
other than direct human consumption. The consequence there-
fore has been sustained levels of landings with declining
total revenues.

It is difficult to determine what would be effective in im-
proving these fisheries. Control over fishing effort is
most certainly necessary but, due to the numbers of fisher-
men involved, is politically difficult to achieve. Only
Malaysia has achieved control over the absolute number of
vessels to be allowed. Mesh size regulation is not well
suited to these fisheries, owing to the variety in shapes of
the species.

Indonesia imposed a ban on the use of trawl gear in the Java
Sea in response to the overfishing situation with demersal
species and to increasing conflict with artisanal fisheries.
The ban has resulted in an increased abundance in most
species within a relatively short time. Shrimp are now har-
vested at a larger size. The significance of the ban is
that the regulation of trawl gear for these fisheries is
complex, because of the gear's inability to be selective in
catch and its overwhelming efficiency compared with many
types of artisanal fishing gears.

Since the majority of fishermen are in the artisanal fish-
ery, it may be anticipated that, for political reasons, con-
straints against trawling will occur more frequently. Fur-
thermore, artisanal fishermen in rural economies usually
have no other employment opportunities. As has been demon-
strated in Indonesia, abolishing trawlers does not necessar-
ily result in reduced levels of landings. Further develop-
ment of artisanal fishing gears, in terms of efficiency, can
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maintain the catch level on a more selective basis and
thereby improve the overall value of landings.

In most cases, trawlers have overshadowed the usefulness of
artisanal fishing gears, and governments are more frequently
being forced to address the issues resulting from unre-
stricted development of the trawler fleets. Few countries
have protected the rights of longline fisheries from
trawlers, and what measures have been imposed relate only to
the right to use longline gear with other gears in areas de-
nied to trawlers. Usually such measures are included in the
establishment of reserve areas for artisanal fishing gears
within the first three or five miles from shore, a common
practice imposed in Asia as well as in some West African
countries before EFZs were established. As a means to pre-
vent trawlers from operating in the reserved areas for arti-
sanal fishermen, several coastal states have experimented
with artificial reefs, not only as a means of improving the
habitat for certain species, but as effective barriers to
trawling.

Notwithstanding the overfishing situation created by unre-
stricted access to fisheries by trawlers, the immediate in-
shore fishing areas in most developing countries with large
populations are overfished.

Even though the fishing gears used are often low in produc-
tivity, overfishing occurs because of the large numbers of
fishermen involved. Since these inshore areas in tropical
fisheries are highly productive, management of the use of
the resources by artisanal fishermen will be necessary be-
fore maximum economic and social benefits can be obtained.
The complexity of this problem will require a long-term so-
lution.

Full ex loited fisheries: Since world catches in marine
areas began to level off at about 60 million metric tons in
the last half of the 1970s, with marginal increases in the
80s �4 million in 1980, 67 million in 1983!, it is gener-
ally understood that conventional marine resources are fully
exploited. Variations in the global level of catches are
the result of sometimes highly variable changes in the abun-
dance of pelagic species. Often, these changes involve
variations in the relative abundance among small pelagic
species  FAO 1985b:2!. For example, the Japanese sardine
increased in abundance from a level of 9,000 tons in the
1960s to 4.2 million tons in 1983. At the same time,
Peruvian anchovy continued to decrease--to 1.8 million tons
in 1982, and only 126,000 tons in 1983 � the lowest level
since the fishery started more than 30 years ago.

The implications of the above are that further increases in
global catches from conventional marine species cannot be
expected, and therefore that excessive fishing effort from
overexploited resources cannot be redirected to other fish-
eries. However, the landed value of present catches can be
significantly improved by introducing more selective fishing
methods, directing the timing of fishing effort, and reduc-
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ing wastage. Few examples can be given, however, of these
practices having been implemented in fisheries that are con-
sidered fully exploited. In most cases, fisheries have to
become clearly overexploited before actions are taken.

Under 1 't d f' h ' : There is still controversy con-
g derexploited resources, particularly

in offshore areas of coastal states' EFZs and in oceanic ar-
eas. The most significant increase in fishing effort in the
last few years has occurred within the oceanic areas of the
Southwest Atlantic. Here, distant-water fishing nations
have increased catches to 600,000 metric tons, which in-
cludes several high-valued species such as squid and prawn.
Since most of the species now being captured are taken from
virgin stocks, the question of sustainability of the yields
is under review. Experiments have also been conducted with
krill caught in the same region, but at this time the eco-
nomics do not justify a fishery.

In the Arabian Sea, large quantities of meso-pelagic species
are known to exist, and technology has been developed to
capture these species. Again, economic considerations pre-
vent commercial exploitation of these stocks. Because all
of these oceanic resources require industrial technology to
harvest them, they are not of immediate interest to develop-
ing countries.

Substantial quantities of pelagic species are still under-
exploited; mainly on both coasts of southern Latin America.
Utilization of these stocks has been prevented to date by
lack of markets and by the costs associated with producing a
product competitive with preferred pelagic species; for ex-
ample, the decline in Peruvian anchovy has not been accompa-
nied by significantly greater utilization of the increased
abundance of sardines.

Controversy exists over the size of available resources in
the offshore areas of several coastal states. Estimates
have been given that would justify investment in offshore
fishing vessels. However, existing national fishing vessels
capable of fishing offshore have not found the offshore
fishery to be commercially viable.

CONSTRAINTS TO THE NANAGENENT OF FISHERIES IN DEVELOPING
COUNTR I ES

many constraints exist on the imposition of management mea-
sures on fisheries in developing countries. Perhaps the ma-
jor obstacle is the lack of the necessary degree of infras-
tructure, and of administrative expertise. As long as fish-
eries resources remain common property, government interven-
tion will be required.

Secondly, population pressures and urban concentrations have
forced governments to adopt policies ensuring low-priced
food supplies to urban centers: policies which have re-
sulted in failure in the agriculture sectors of several
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African countries. However, the need for governments to be
concerned with adequate supplies of foodstuffs to increasing
populations is basic. For this reason, management of fish-
eries is considered by many countries to be contrary to the
need to increase food supplies.

Thirdly, management actions taken by many countries, partic-
ularly developed countries, are not encouraging in their so-
lution of overfishing problems in tropical fisheries  FAO
1983!.

What appears to have been overlooked in the assessment of
the need for management measures, aside from the obvious
goals of conserving resources, obtaining higher landed val-
ues, reducing the costs of fishing, and increasing fisher-
men's incomes, are the potential returns for the use of the
resource, the economic rents. For example, the waste in
capital and human resources in overfishing the fishery re-
sources in Malaysia has been estimated at U.S. $100 million
a year, without any decrease in the present level of land-
ings  FAO, Re ort of the FAO Investment Center Fisheries
Sector:16!. As a further example, the potential rents for
the cephalopod fishery of ex-Spanish Sahara have been
estimated at U.S. $200 million annually  UNDP/FAO 1979!.
The management of fisheries should therefore be considered
in a positive light as having the potential to achieve the
rational use of these resources. The calculation of
potential economic rents should be basic to the logical
development of fisheries. Instead, the practice seems to be
restricted to the adding up of fisheries yields by species
as an indication of growth. Without being accompanied by
basic economic information such as prices and the
formulation of price-weighted outputs, the existing catch
information is of interest only on a limited biological
basis.

Continuing to base development on the premise of increased
yields is no longer valid. Indeed, it never should have
been considered valid, since growth is an economic factor,
not solely a physical measure. Investment in fisheries
should be directed toward those activities that can provide
an appropriate return on capital. Those management actions
taken by developing countries which provide higher values
for certain species, reduce fishing costs, and improve in-
comes to fishermen, should therefore qualify for investment
by international donors and lending institutions.

The World Bank, in reviewing the performance of loans to
fisheries projects between 1964 and 1981, concluded that the
rates of return on investments have repeatedly been less
than expected  International Bank 1982!. The bank now
recognizes as essential that countries be able to assess the
supply and regulate the exploitation of the resource.

With this positive response towards fisheries management by
the World Bank, together with the experience gained to date
by developing coastal states in managing foreign fishing
vessels, an increase in management actions taken by govern-
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ments can be anticipated. Since extensions in fisheries ju-
risdictions have been promulgated, several countries, such
as Norocco, have advanced, particularly with regard to
strengthening institutional and administrative mechanisms.
The South Pacific Forum Fisheries Agency, based in Honiara,
Solomon Islands, successfully monitors access by foreign
tuna fishing vessels to the EFZs of its member island
states, facilitates negotiation of license fees, and main-
tains a regional register of vessels licensed to operate.

TRADITIONAL NANAGENENT SYSTEMS IN DEVELOPING COUNTPIES PRIOR
TO ADOPTION OF EF Z ' S

Nearly all the management measures described so far have
been related in some way to extensions in fisheries juris-
dictions, that is to say extensions beyond 12 miles, or the
territorial seas. In a number of developing countries, how-
ever, there have been some long-standing fisheries manage-
ment schemes, which have provided stability in fishing ef-
fort and catches for long periods of time. These are known
as traditional management measures and usually involve con-
trolled access to the fishery, either from the beach or to
specific areas. Nany of these systems endured until the
Second World War and after, but appeared to collapse with
the advent of mechanized fishing, particularly by trawlers;
as well as with the transformation from community-based lo-
cal economies to market economies; an  with population
growth  as identified by various authors!.

Of those known to still exist are the beach-seine rights in
Sri Lanka; rights established in several Ivory Coast la-
goons; and instances where tribal rights remai n strong in
some areas of the Pacific and West Africa  Alexander 1977;
Ruddle and Akimichi 1985!.

Another interesting approach has been the tax on landed
value of fish in the Naldives; the 50 percent tax has cur-
tailed expansion of fishing effort by reducing the total
revenue curve  FAO 1981a!.

CONCLUSIONS

It is now recognized almost universally, particularly since
the FAO World Conference on Fisheries management and Devel-
opment held in Rome, June-July 1984, that where there is
open access to resources for nationals, there is little in-
centive for individual fishermen to conserve the stocks.
Governments therefore should seek to ensure that fishermen
have clearly defined fishing rights  FAO 1984:19!.

Neasures by which fishermen can be awarded fishing rights
range from license limitation schemes, as practiced by Aus-
tralia, Canada, Malaysia, New Zealand, Japan, and the United

1 See Berkes 1985 for revie~ of author's contributions.
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States, to the assignment of territorial use rights  TURFS!
as in Japan  Asada, Hirasawa, and Nagasaki 1983:26!. It
should be noted that TURFS would appear to be particularly
applicable to species that are relatively sedentary in their
behavior. Foi species that are migratory, control of access
can achieve a measure of stability in fisheries that are
otherwise widely fluctuating. Between these options are the
individual transferable quota systems practiced in
AuStralia, Canada, and NeW Zealand. In Order fOr theSe
quota systems to work, fish landing points must be few
enough to allow effective monitoring.

No universal method is currently identifiable. This is not
surprising, since management measures should be designed in
accordance with the specific species involved and the
prevailing socioeconomic conditions  Beddington and Rettig
1984:33!.
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