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Foreword

In this monograph, Professor Gissurarson provides avery complete
historical chronology of the devel opment of individual transferable
guotas (ITQs) in Icelandic fisheries. ITQs are the most complete
solutions to the problem of the common pool in fisheries. The
hazards of open-access fisheries have been understood for a very
long time. Indeed, the fishery, unfortunately, has been the best
example of depletion and waste associated with unrestricted entry
and harvest that is inherent in the ‘tragedy of the commons,’ as
described by Garrett Hardin (1968). Hardin was not the first socia
scientist to call attention to the losses of the common pool. More
than a decade before his article, H. Scott Gordon (1954) outlined a
similar logic that was extended by Anthony Scott (1955) and
Steven N.S. Cheung (1970). Gordon was concerned about
overfishing in the absence of property rights:

‘There appears then, to be some truth in the conservative dictum that
everybody’s property is nobody’s property. Wealth that is free for all
isvalued by no one because hewho isfoolhardy enough to wait for its
proper time of use will only find that it has been taken by another . . .
The fish in the sea are valueless to the fisherman, because thereis no
assurance that they will be there for him tomorrow if they are left
behind today’ (Gordon 1954, 124).

Under the common pool, each fisher considers only his private net
benefits while ignoring broader social costs. There is too rapid and
intensive harvest, over-capitalization, under-investment in the stock,
and ultimately depletion. Under these conditions, societies and com-
munities dependent upon fisheries for their livelihoods are at risk.
And it is a sad commentary that so many fishery-based economies
are struggling with dramatically lower harvests and incomes.

Despite knowledge of the economic, socid, and environmental
costs of open-access fisheries, remedies have been difficult to
achieve. Various regulatory approaches have been adopted,
including restrictive fishing seasons, rules on acceptable sizes and
maturity of landed fish, and limits on the technology and equi pment



that can be used. None of these regulations, however, has been very
successful. Fishers have resisted them, and regulators have
modified them, but the results have not improved. The main
problem is one of incentives. The regulations have not made fishers
part of the solution. They have not made fishers the residua
claimants to the value of a well-managed fishery. Property rights,
like those assigned by 1TQs, go along way towards making fishers
the ‘owners’ of the resource. Under ITQs, each fisher has a share of
the total allowable catch (catch or output quotas) or of the total
alowablefishing time (effort or input quotas). ITQs may be traded,
depending on the nature of the system. Especialy with catch
quotas, fishers have incentivesto protect the stock of fish sincethey
have an annual claim on a portion of the harvest.

Despite the attractiveness of 1TQs, Professor Gissurarson shows
that their adoption has been slow and controversial in some
fisheries. ITQs, aswith all property rights, are political institutions.
And various constituencies are affected by the adoption of quota
systems. Unless parties can perceive that they will be made better
off by any new arrangement, they will oppose it. The political
process includes the bargai ning and exchanges that are necessary to
forge agreement. Where the parties are more homogeneous with
respect to objectives, information, size, and costs, the morelikely it
will be that an agreement can be reached on property rights
(Libecap, 1989). In contrast, where parties are more heterogeneous,
agreements will be more difficult. Parties will seek quota
arrangements that make them better off. Accordingly, some parties
will seek effort quotasif they believe that they are more productive
fishers than are their competitors, whereas others may seek catch
guotas. The basis for quotas, whether they should be assigned
according to historical catch or allocated uniformly, also will bein
dispute. Additionally, conflicts may arise as to whether or not
quotas should be freely transferable and accumulated by a small
number of fishers. If effective, the adoption of ITQs should resultin
larger stocks, greater harvests and increased fishery-based weslth.
Holders of ITQs should benefit, but this situation often brings
distributional pressures to tax and redistribute wealth according to
the notion that the fishery is a public resource. The imposition of
taxes, however, dilutes the favourable incentive effects of well-
defined property rights.



In this study, Hannes Gi ssurarson identifies each of these factors.
He describes the comparatively later introduction of ITQs in the
cod fishery relative to the herring fishery. He argues that the pelagic
fishers were more homogeneous than were those in the demersal
fisheries. In the herring fishery vessels were similar and had recent
information about a collapse in the fishery, while in the cod
fishery, there were important differences between fishing regions.
Northwestern Icelandic fishers preferred effort quotas and the more
distant southeastern fishers preferred catch quotas. It took time for
catch guotas to be adopted, and they gradually emerged as the cod
fishery moved from effort ITQs to a mixed catch/effort system to
catch ITQs. The politics of this process have been heated. Small
boats have been exempted from regulations, the concentration of
guotas has been restricted, and taxes have been proposed. Further,
the nature of the property right to be granted to ITQ holders has
been challenged, and the court system has been brought in to
adjudicate conflicting claims.

Douglass North (1990) emphasized the complexities of institu-
tiona change, even when there were large social benefits at stake.
He argued that distributional concerns could block the introduction
of more efficient property rights arrangements. This study by
Hannes Gissurarson not only illustrates the complexities of
institutional change, but it highlights the key factors involved. As
such, it adds valuable empirical detail to our understanding of
institutions and politics, and their implications for economic

behavior. Gary D. Libecap
July 2000 University of Arizonaand
National Bureau of Economic Research
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Introduction

According to the environmentalist group Greenpeace, commercial
fishing fleets are exceeding the ocean’s ecological limits. ‘Instead
of coming to grips with the need for dramatic cuts, nations argue
over who will get how much of what remains of dwindling fish
stocks. Meanwhile, the financial captains of the global fishing
industry plough full steam ahead on their unsustainable, competi-
tive rush to vacuum the oceans and turn fish into cash’
(Greenpeace, 1997). Greenpeace asserts that modern technology is
to blame. Here it will be argued, on the contrary, that modern
technology has facilitated not only fishing and therefore overfish-
ing, but also the management of the fisheries, or rather their
self-management. By lowering transaction costs—costs of iden-
tifying harmful effects of economic activities, solving them in
market transactions, implementing and enforcing the solutions, and
so on—modern technology has made feasible the development of
property rights to certain marine resources, in particular fish stocks.

Under a certain set of rules, therefore, individual owners of
fishing capitd can in market transactions further their private
interests at the same time as they work for the public interest. A
‘competitive rush’ to harvest fish can, under certain circumstances,
be not only sustainable, but also profitable. More than that: it can
lead to the conservation and even the organised growth and
improvement of fish stocks. A practical example, examined in this
paper, is the way in which the Icelanders have coped with
overfishing. They have developed a comprehensive system of
individual transferable quotas, 1TQs, in al commercialy vauable
fish stocksin their territoria waters, enabling them to ‘turn fishinto
cash’ without, at the same time, having to ‘vacuum the oceans'.

Chapter 1 describes how the ITQ system arose in Iceland in
response to declining fish stocks and decreasing catches in
Icelandic waters in the early 1980s. It should be stressed, however,
that the purpose of an efficient system of fishing is the
maximisation not of catches, but of profits. The real fisheries
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problem is that under non-exclusive access to fishing grounds,
fishing firms harm one another by their harvesting, in the form of
over-capitalisation and excessive fishing effort. Chapter 2 describes
how the Icelandic ITQ system works;, how the tota alowable
catch, TAC, for each fish stock is set; how I1TQs were initialy
alocated and what restrictions apply to their transfers; how the ITQ
system is administered and enforced by government; and how the
problem of migratory fish is solved.

Chapter 3 discusses the performance of the ITQ system in
different types of fisheries found in the Icelandic waters, in the
pelagic, demersal, and some small fisheries. Moreover, it discusses
the impact of the ITQ system on Iceland’'s regional devel opment
and on the structure of the fisheries sector, for example the relative
size of individual fishing firms and the concentration of quotas. It
aso identifies remaining problems of the ITQ system, especialy
highgrading and the uncertain legal status of 1TQs. Chapter 4
discusses current controversies in Iceland on the ITQ system, on
the one hand about the initial allocation of 1TQs in the demersa
fisheries and on the other hand about the distribution of the rent
being captured by fishing firms, previously dissipated. The main
conclusion of this paper can be briefly stated: Iceland’s 1 TQ system,
while definitely not perfect, and till somewhat controversial,
works reasonably well and may be a model for other countries.
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1. The Evolution of the ITQ System

While Iceland is a country poor in natural resources, the fishing
grounds in Icelandic waters are some of the most fertile in the
world. The Icelanders are therefore dependent on the fisheries for
their recent affluence, with marine products providing more than
70% of total commodity exports. Demersal fish species, accounting
for about 75% of the total value of marine products, include first
and foremost cod, but also redfish, haddock, saithe, halibut, plaice
and some less important species. Relatively territoria in nature,
cod and other demersal species of fish are found in feeding grounds
near the bottom of the shallow continental shelf around Iceland
(therefore they are often called groundfish). On the other hand,
herring and capelin are pelagic species: they are non-territorial or
migratory fish, roaming in large schools over wide areas of the sea,
usualy near its surface. In addition to the demersal and pelagic
fisheries, there are the small, but productive, scallop, nephrops
(Norwegian |obster) and shrimp fisheries: those species are mostly
harvested inshore, in clearly identifiable fishing grounds, although
some deep-sea shrimp is a so found.

When it finally began to be understood in the 20th century that
fishing grounds were not inexhaustible resources, any attempt to
limit the access to those in the I celandic waters was made difficult
by the fact that no single country had clear jurisdiction over them.
Indeed, in the 1952-76 period Iceland fought four * Cod Wars' with
the United Kingdom for control over those fishing grounds,
unilaterally extending Iceland’s Exclusive Economic Zone, EEZ,
first to 4 nautical miles, then to 12 miles, then to 50 miles, and
finally to 200 miles. Iceland’s two main arguments were that those
extensions of the EEZ made the necessary conservation of fish
stocks possible and that the Icelanders, unlike other nations in the
North Atlantic Ocean, were totally dependent on fishing. When the
United Kingdom recognised Iceland’s 200 miles EEZ, shown in
Figure 1, and the last British trawler sailed out of Iceland's
territorial waters on December 1st, 1976, the legal prerequisites for
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the management of the Icelandic fisheries finaly were in
place—and not too soon, as subsequent events showed.

Figure1l—Thelcelandic EEZ
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Effort Quotas, 1977-83

It has aready been noted that the Icelandic demersal and pelagic
fisheries were quite different in nature. But because of this
difference, the pelagic and demersal fishing fleets were aso
different in composition. Boats of a similar (medium) size
harvested most of the pelagic fish, herring and capelin, whereas the
demersal fishing fleet was heterogeneous, comprising large freezer
trawlers, mid-size multi-purpose vessels as well as small boats,
even some undecked rowboats. The relative importance of the two
kinds of fisheries also varied by regions. Since the most fertile
demersal fishing grounds lay in the northwestern part of Iceland’'s
EEZ, fishing vessels from the Northwest, that is from the Western
Fjords, were in a better position to harvest fish there than vessels
from other regions. Hence, fishing villages in the Western Fjords
relied mostly on harvesting cod and other demersal species of fish.

The pelagic fisheries, on the other hand, were non-territorial,
herring and capelin being chased all over the Icelandic waters and
even outside them. They were more important to the fishing
villages in the East than to those in the Western Fjords. Another
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fact undoubtedly had some effect on the evolution of the ITQ
system. In the late 1960s, the Icelanders had had a first-hand
experience of the dire consequences of overfishing. After a*herring
boom’ of the early 1960s, with annual catches of herring
approaching 600,000 metric tonnes (MT), the herring stock
collapsed in 1967-8, so that a moratorium was imposed on the
herring fishery in 1972, with harvesting resuming on a small scale
in 1975. Soon after the extension of the EEZ to 200 miles, a specia
Fisheries Act was passed by Parliament, in 1976, giving the
Minister of Fisheries wide powers to restrict access to the fishing
grounds in Icelandic waters, while it was not clearly specified in
which ways he should do so.

In 1976 the Icelandic Marine Research Institute, MRI, warned
that the cod stock was threatened by overfishing. Fish mortality
was alarmingly high, and the spawning stock was weak. The MRI
recommended atota allowable catch in cod of 230,000 MT for that
year, while the actual total catch turned out to be 350,000 MT.
Vessel ownersin the demersal fisheries now were also beginning to
realise that the cod stock, the mainstay of the Icelandic economy,
accounting for about 35% of thetotal value of marine products, was
in danger of collapse similar to that of the herring stock a decade
earlier, still fresh in their memory. Obviously, access to the
demersal fishing grounds had to be restricted. There was much
discussion whether such restrictions should be in terms of effort or
of catch.

Finaly it was decided to restrict effort, that is, alowable fishing
time, rather than vessdl catch. In 1977, effort quotasin the demersal
fisheries were introduced. While entry remained more or less free,
and there were no restrictions on the catch of each fishing vessel,
alowable fishing days were to be reduced until the desired resultin
terms of total alowable demersal catch had been reached. The
Minister of Fisheries in 1974-8 came from the Western Fjords,
where support for effort quotas was strongest. Because fishing
villages in the Western Fjords were closest to the most fertile cod
grounds, vessel owners there thought that they would aways be at
an advantage in competition in terms of unlimited harvesting
during alimited period of time. However, it soon became clear that
effort quotas were wasteful. This system induced owners of fishing
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vessels to start a ‘Derby’, that is a competitive rush to harvest as
much fish as possible during allowable fishing days. The objective
became the largest possible catch in the shortest possible time,
regardless of cost. Since entry remained almost free, this meant not
only that existing fishing capacity was not utilised economically,
but aso that there was an incentive to add to it. The aready too
largefishing fleet became still larger, while the number of alowable
fishing days had to be reduced amost every year. For deep-sea
trawlers, for example, the number of fishing days went down from
323in 1977 to 215 in 1981. Moreover, total annual actual catches
consistently, and by far exceeded the total annual allowable catches
recommended by the MRI.

The Introduction of Vessel Catch Quotas, 1983-4

In lcdand, 1978-83 were years of weak governments, political
upheavals and uncertainties. But in the summer of 1983 a strong
coalition government of the Independence Party (Iceland’s conser-
vative party, with 35-40% of the votes) and the Progressive Party
(with rura roots and about 20% of the votes) was formed. The new
Minister of Fisheries, Haldor Asgrimsson, who came from the
East region, was to remain in office for the next eight years. He
worked closely with the powerful Association of Fishing Vessel
Owners whose leader, Kristjan Ragnarsson, was becoming con-
vinced, with many of his members, that effort quotas did not work.
In late 1983, the MRI found that the cod stock was still weakening.
The spawning stock was at an dl-time low, estimated at only
200,000 MT; and fish mortality was very high. Even if the tota
actua catch of cod had gone down from 461,000 MT in 1981 to
294,000 MT in 1983, it exceeded that recommended by the MRI by
100,000 MT. It was aso becoming ever clearer that there was
massive over-investment in the fisheries. Thisisshownin Figure 2:
in 1945-83, fishing capital increased by well over 1200%, while
rea catch values only increased by 300%. Thus, the growth of
fishing capital exceeded the increase in catch values by a factor of
more than four.

At the sametime asvessel ownersin the demersal fisheries could
observe massive over-investment there, a sharp reduction in the
number of allowable fishing days, and a clear decline in the cod
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stock, they witnessed the relative success of vessel catch quotasin
the pelagic fisheries. After the herring moratorium of 1972-5, it had
been decided to set an annual total allowable catch, TAC, of herring
over each year's fishing season, and to divide this TAC equally
between the herring boats in operation. This was a simple and
non-controversia rule of initial allocation since the herring boats
were al of roughly equa size and with a similar catch history. In
1979, those vessel catch quotas had been, at the initiative of the
herring boat owners, made transferable: they had become ITQs.
Arguably, this was one of the first ITQ systemsin world fisheries.
Similarly, in the capelin fishery, vessel catch quotas had been
introduced in 1980, at the initiative of the capelin boat owners, to
be made transferable in 1986. In both of those pelagic fisheries,
such vessel catch quotas had had the effect to reduce boats at the
same time as catch increased.

Figure2
Fishing Capital and Catch Values 1945-1997

(index 1960=100). Source: National Economic Institute
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The most vocal support for the introduction of vessdl catch
quotasin the demersal fisheries came from the East, whereas vessel
owners in the Western Fjords continued to favour effort quotas. In
1983 the supporters of vessel catch quotas finally gained the upper
hand in the Association of Fishing Vessel Owners, and at the annual
meeting of the Icelandic Fisheries Association—abroad collection
of interest groups in the fisheries—in December 1983, aresolution
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was passed calling on the Minister of Fisheries to experiment with
vessel catch quotas in the demersal fisheries, especialy in the
al-important cod fishery. The Minister of Fisheries promptly
proposed an amendment to the original Fisheries Act of 1976,
giving him discretionary power to issue individual quotas for each
vessel employed in the demersal fisheries for the year 1984. After
much, and heated, discussion, the Icelandic Parliament passed the
amendment at the end of December 1983, in the Upper House with
abare majority of onevote. Consequently, the Minister of Fisheries
set a TAC for each demersal species of fish for the year 1984 and
issued shares in those TACs to each and every fishing vessel. The
catch vessal quotas were allocated on the basis of catch history over
the preceding three years, from November 1st 1981 to October 1st
1983, with exceptions to correct for certain situations, for instance
if a vessel had entered the demersal fisheries during those three
yearsor if it had been under repair for part of this period.

New vessels could choose between the new kinds of quotas and
the old effort quotas (restrictions in terms of alowable fishing
days). The new vessd catch quotas were partly transferable.
Transfers of quotas between vessels under the same ownership or
vessels from the same port were alowed, but transfers between
vessels from different ports were only alowed if they were
exchanges (such as a quotain redfish for aquotain cod), otherwise
such transfers had to be approved by the Minister of Fisheries.
Small boats, under 10 Gross Registered Tonnes (GRT), were
exempt from the quota system; they could harvest fish at will until
they reached atotal quota set for this type of vessdl.

A Mixed System, 1985-90

It is easy to see why vessal catch quotas were initialy differently
allocated in the demersal and pelagic fisheries. While the herring
and capelin boats were of roughly the same size, making an equal
initial alocation of vessel catch quotas between them fairly
straightforward,* there were vast differences between individual

1 In the capelin fishery, for complicated historical reasons, two-thirds of the
vessel catch quotas initially were allocated equally, and one-third on the basis
of vessel hold capacity.
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vessels in the demersal fisheries, so the more complicated rule of
catch history over the preceding three years had to be adopted,
with small boats even exempted altogether from the system. At the
end of 1984, when the experience of the previous twelve months
under a system of vessel catch quotas was reviewed, it was
generally accepted that these kinds of quotas had been much more
effective in halting overfishing than effort quotas. It was therefore
decided to extend the amendment to the Fisheries Act of 1976 for
one more year, alowing the Minister of Fisheries to issue vessel
catch quotas for 1985. The opposition to vessal catch quotas from
the Western Fjords remained strong, however, so, as a com-
promise, vessel owners were now alowed to choose between
vessel catch quotas and effort quotas. This meant that a typical
vessel owner could either hold on to the share of the TAC which
had been issued to him at the end of 1983, and harvest fish up to
the limit set by that share; or he could give up his vessel catch
quota and try instead to harvest as much as he could in the
alowable fishing days, whose number was set by the Minister of
Fisheries on the basis of predictions about their contribution to the
TAC.

This mixed system of vessel catch quotas and effort quotas was
in effect for the next six years, until the end of 1990. At the end of
1985, when the experience of the previous two years was
reviewed, it was decided to write the system into a specia law, the
Fisheries Management Act, instead of passing an amendment to
the Fisheries Act of 1976, as had been done in 1983 and 1984. It
was aso decided to issue the vessel catch quotas for two years,
1986 and 1987, instead of for one year. Earlier restrictions on
access to certain fishing areas (for example, spawning grounds)
and on alowable fishing gear (for example, mesh size) aso
continued to apply; and in addition to catch quotas, owners of
fishing vessels had to hold specia fishing permits which were in
effect restricted to those who had operated vesselsin thefirst years
after the introduction of quotas.

When the Fisheries Management Act came up for review in the
Icelandic Parliament at the end of 1987, difficult negotiations
began, extending into thefirst weeks of 1988. The Icelandic Social
Democrats (with about 15% of the votes), in a rather weak
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coalition government with the Independence Party and the
Progressive Party since 1987, now insisted on inserting a
declaration into the Act to the effect that the fish stocks were ‘the
common property’ of the Icelandic nation. It was also decided in
1988 to extend the duration of the vessel catch quotas from two to
three years, from 1988 to the end of 1990, and to make an
extensive review of the system in 1990.

Another important change in the 1988 Act was that it now
applied not only to the demersal fisheries. The vessel catch quotas
developed in the herring and capelin fisheries from 1975 have
already been briefly described. But the nephrops, shrimp and
scallop fisheries were quite unlike both the demersal and the
pelagic fisheries. They were confined to certain well-defined
inshore fishing grounds and from their beginning in the 1960s and
1970s they were subject to local restrictions on entry. In 1973, a
TAC in nephrops was first set and vessel catch quotas issued to
vessels. A year later, two of the seven inshore shrimp grounds
were already subject to vessal catch quotas. In 1975, vessel catch
guotas were issued in the inshore shrimp and scallop fisheries.
Since boats operating in the nephrops, shrimp and scallop fisheries
were al of roughly similar size, vessdl catch quotas were initially
allocated equally. Another important change in the 1988 Fisheries
Management Act was that it was made difficult or even impossible
for vessels which had chosen to operate on effort quotas to
increasetheir sharein the TAC. A further problem addressed in the
1988 Fisheries Management Act was that of the great increase in
the number of small boats, under 10 GRT, which had taken place
since 1983-4, in response to their exemption from limits on entry
(most of the new boats being just under 10 GRT in volume). It was
now decided to subject boats between 6 and 10 GRT to fishing
permits and to issue no new permits to new boats of this size,
unlessthey replaced old ones.

A Comprehensive System of ITQs, 1990

When the Fisheries Management Act was revised in the spring of
1990, it was the first time this was done without the threat of an
immediate collapse of any fish stock. The discussion therefore
centred on the main objectives of fisheries management. Most of

19



those concerned recognised that vessel catch quotas had turned out
to be superior to effort quotas. A vessel owner who received a
given sharein the TAC, in the form of ITQs, could concentrate on
harvesting this share in the most efficient way over each season; if
he was successful in doing this, he would have an incentive to buy
additional quotas from other less successful vessel owners.

In abook which | published on thisissue in the Spring of 1990,
while the Icelandic Parliament was discussing the revision of the
Fisheries Management Act, | argued that the system of 1TQs was
reasonably efficient and that it should be developed as far as
possible into a system of private property rights (Gissurarson,
1990).2 The two Icelandic specidists in fisheries economics,
Professor Ragnar Arnason of the University of Iceland and
Professor Rognvaldur Hannesson of the Norwegian Business
School in Bergen, also argued, in reportsto the Parliament, that the
ITQs should be maintained, but that limits on their transferability
and duration should be abolished. Perhaps most importantly, the
Association of Fishing Vessel Owners, under the forceful
leadership of Kristjan Ragnarsson, also supported ITQs and
argued for their increased transferability. The opposition to ITQs
was strong, however. First, vessel owners in the Western Fjords
still preferred effort quotas. Secondly, there were those who
wanted small boats to remain exempt from any quotas, often for
romantic reasons. In the third group which had been slowly
forming over the preceding few years, there were those who
opposed what they perceived to be trends towards the develop-
ment of private property rights in the fisheries. Some members of
this third group wanted to impose a special tax on the fisheries

2 In September 1980, | had first argued for the development of private property
rightsin the fisheries, at aconference on ‘Iceland in the Year 2000, organised
by lceland’'s Management Society. In April 1983, amost a year before
individual quotas were first introduced in the demersal fisheries, | argued for
recognising the traditional and existing fishing rights as property rights and
making them marketable. ‘This would mean that the initial allocation of
property rights would be the share in the catch. . . . The market is not
constructed. It is developed out of existing ingtitutions. It simply consists in
handing over responsibility to the fishermen themselves, in directing their
self-interest to the preservation and, it is to be hoped, to the multiplication of
the stock’ (Gissurarson, 1983).
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aimed at expropriating the economic rent which holders of quotas
would derive from the exclusive access to and utilisation of a
scarce resource (Jonsson, 1975); others called on government to
takethe I TQsfrom vessd ownersand to rent them back to them, in
special auctions (Gylfason, 1990).

In 1990, the Icelandic Parliament passed a new Fisheries
Management Act. It took effect in the beginning of January, 1991,
whereas the fishing season was redefined from September 1st each
year to August 31st next year.? The three important changesin the
system were that effort quotas in the demersal fisheries were
abolished, their holders receiving vessel catch quotas instead, that
the quotas were issued for an indefinite period of time and that
they became fully transferable. In essence, a comprehensive
system of individua transferable quotas, 1TQs, now replaced a
mixed system of vessel catch quotas and effort quotas. By the
1990 Fisheries Management Act fishing vessals between 6 and 10
MT were aso integrated into the ITQ system, receiving share
guotas in place of the effort restrictions under which they had
previously operated.

Opposition to the ITQ system remained strong, however, and in
the 1990 Fisheries Management Act two concessions were made
to it. First, boats under 6 GRT remained exempt from the system
and subject, for alimited adjustment time, to effort restrictions (a
given number of fishing days). Secondly, at the insistence of the
Social Democrats, a paragraph was inserted into the Fisheries
Management Act to the effect that no assignment of 1TQs by this
law could constitute any permanent property rights to such quotas
or become the ground for compensation if the quotas were taken
from their holders. While neither of these concessions seemed
important at the time, they both turned out to be unfortunate. The

3 This was done in order to direct harvesting of fish away from the summer
months, when quality suffers more quickly and regular factory workers are on
vacation. There are a few exceptions. In 1999-2000, for example, the fishing
season for Icelandic herring is set from September 1st 1999 to May 1st 2000
and for inshore shrimp it is October 1st 1999 to May 1st 2000. Harvesting of
herring from the Atlanto-Scandian stock, of oceanic redfish in the Irminger Sea
and of deep-sea shrimp on the Flemish Cap is also subject to specia
regulations by international agreements.
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exemption of small boats from the ITQ system created aloophole
inthe‘fence’ erected around the I celandic fishing grounds; and the
paragraph in the 1990 Fisheries Management Act about the
impossibility of permanent property rights in ITQs left the legal
status of quotas unclear.

Further Developments in the ITQ System, 1990-2000

When the new and comprehensive Fisheries Management Act was
passed in 1990, it was stipulated that it should be revised after
threeyears. In 1991, anew and strong coalition government of the
Independence Party and the Social Democrats was formed, with
former Prime Minister Thorsteinn Palsson replacing Halldor
Asgrimsson as Minister of Fisheries. Palsson was to remain
Minister of Fisheriesfor the next eight years, contributing, like his
predecessor, much to the development of the ITQ system. In 1993,
the two government parties worked out a compromise about the
vocal demands, supported by the Social Democrats, for someform
of specia taxation of quotas. The compromise was that a small
‘service fee' was imposed on quota holders, the revenue from
which was used to facilitate the reduction of thefishing fleet. Inthe
same year, a public commission on fisheries management came to
the conclusion in areport to the government that the ITQ system
worked quite well but that some minor changes would make it
more efficient. The commission recommended the integration of
small boats, under 6 MT, into the system and making the ITQs
transferable not only between vessels but aso to fish processing
plants. It also recommended that certain privileges of boats using
longline in winter should be abolished and that holders of ITQs
should not be allowed to depreciate quotas that they had bought,
since fish stocks were renewable natural resources. The Associa-
tion of Fishing Vessel Owners opposed theideathat quotas should
be transferable to others than vessel owners, and this recommen-
dation was not accepted by the Icelandic Parliament. The
commission’s other recommendations were mostly accepted, after
much deliberation. In 1996 the privileges of boats using longline
in winter were abolished, while those who had enjoyed those
privileges received additional I TQs in compensation. Since 1998,
holders of 1TQs have not been allowed to depreciate quotas that
they have bought.
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The politically most difficult change has been the integration of
boats under 6 GRT into the system. Mainly living in fishing
villagesin the countryside, with disproportionate representation in
the Parliament, the owners of small boats form a strong interest
group in Iceland. They managed to extend their adjustment period
from 1994 to 1996 when they were allowed to choose between
receiving vessdl quotas, thus entering the I TQ system, or toremain
subject to effort quotas (which became less and less attractive, as
the number of allowable fishing days was reduced year-by-year).
Another compromise was reached by government and owners of
small boats in 1997, further facilitating their integration into the
ITQ system. However, some small boats (about one-third of the
total fleet of about 1,100 small boats) still remain outside the ITQ
system.

Some further minor additions and anendments have been made
to the 1990 Fisheries Management Acts. In 1997, two fish stocks
harvested by international agreements outside Iceland’'s EEZ were
integrated into the ITQ system: oceanic redfish in the Irminger
Sea, southwest of |celand’sterritorial waters, and deep-sea shrimp,
in the so-called Flemish Cap east of Canadian territorial waters.
Since 1998, two new rules have been applied to discourage
speculation in quotas. Oneruleis that while avessel may transfer
some of her quota between fishing seasons, she will forfeit all her
guota if she catches less than 50% of her total quota in two
subsequent years. The other new rule is that within each year, the
net transfer of quota (that is, the annua catch entitlement, not the
permanent share of the TAC) from any vessel must not exceed
50%.

Another rule has been adopted to try to counter the possible
concentration of quotas. It isthat no fishing firm may control more
than a 10% of the ITQsin cod and haddock and more than 20% of
the ITQs in saithe, redfish, Greenland halibut, herring, deep-sea
shrimp and capelin. In 1998, after bitter complaints from
fishermen’s unions that the crew of fishing vessels were forced to
participate in quota purchases (that is, to have the cost of renting
guota deducted from the total net revenue shared at the end of the
fishing season by the vessel owner, captain and crew), it was
decided to establish a special Quota Exchange. It is an institution
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for recording all quota transactions, to ensure that they are
transparent and public. All quota transfers have to take place
through the Quota Exchange except transfers from one vessel to
another owned by the same fishing firm, or exchanges of quotas of
the same value (but in different species of fish), or transfers that
are deemed by the Minister of Fisheries not to have a market
value.

Legal Decisions on ITQs

The ITQ system has further evolved in aseries of decisions by the
Icelandic courts and other authorities on the legal status of 1TQs.
One problem arises from the fact that holders of ITQs can either
sell their right to harvest a given share in the TAC (their
TAC-shares), or they can rent it over a season (their annual catch
entitlement, the multiple of the TAC and the TAC-share). How
should the incomes and outlays generated by such transfers be
taxed? In 1993, the Supreme Court decided that the transfer of a
permanent TAC-share should be taxed as transfer of property, but
that the transfer of the right to harvest a given amount over one
season (the annual catch entitlement) should be taxed as income
for the seller and cost for the buyer. Another problem was caused
because the Icelandic Parliament has not been ready to recognise
the use of quotas as direct collaterals, despite proposals to that
effect from the Minister of Fisheries. Predictably, banks and other
lending institutions have circumvented this problem by writing
into contractswith vessel ownersthat quotasissued to vessels used
as collateral s cannot be transferred from those vessels without the
lenders consent. In 1996, adistrict judge decided that 1TQs could
not be used as such indirect collaterals, since the fish stocks were
the declared common property of the Icelandic nation. The
Supreme Court, in two decisions in 1999, did however recognise
ITQs as indirect collaterals of the fishing vessels to which they
were issued. It has also been decided, although not in court cases,
that inheritance tax has to be paid of the (market value) of ITQs
and that they should also be treated as property in the case of
divorce.

The aforementioned cases were all about clarifying the legal
status of the ITQs, for purposes of taxation and financial
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transactions. But opponents of the ITQ system have referred two
matters of principle to the courts. In late 1998, the Supreme Court
decided that requiring people who wanted to harvest fish in the
Icelandic waters to hold not only ITQs but also specia fishing
permits (which were non-transferable and in effect confined to
(owners of) fishing vessels operating in the first years of the ITQ
system, in 1984-8, or to their replacements) was indeed
unconstitutional. According to the court, to restrict entry into the
fisheries in this way to a mostly closed group of people who
happened to operate fishing vessels over a given period of time
violated the two congtitutional principles of economic freedom
and equa treatment under the Law. While the specia fishing
permits were not an integral part of the ITQ system (and only
imposed as a short-term measure to try to control the enlargement
of the fishing fleet), its opponents rejoiced at this decision. The
government promptly changed the law, so now fishing permits are
not confined to (owners of) vesselsin operation in 1984-8.

The other case was much more important because it was about
the ITQsthemselves. In early 2000, adistrict judge (in the Western
Fjords) decided that the initial alocation of ITQs in the demersal
fisheries, on the basis of catch history in 1981-3, had violated the
constitutional principles of economic freedom and equal treatment
before the Law. According to the judge, this method of alocation
unfairly discriminated between the group of quota recipients and
other Icelanders. In the spring of 2000 the Supreme Court reversed
this decision. It decided that the initial allocation of ITQs, on the
basis of catch history, had not included any arbitrary or
unconstitutional discrimination against those who did not receive
such ITQs. In the initial alocation, it was, the Supreme Court
stated, quite fair and relevant to treat differently those who had a
vested interest in continuing to harvest fish in the Icelandic waters,
and all the others who had no such clear interest. Moreover, unlike
the fishing permits, ITQs were transferable so they were not
confined to any narrow group of people in the same way as the
fishing permits had been. In the same decision, the Supreme Court
stated that the general restriction of access to the Icelandic waters
to holders of ITQs did not seem to violate the constitutional
principle of economic freedom since this restriction had clearly
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been necessary in the face of collapsing fish stocks and
unprofitable fishing firms.

Concluding Remarks

The evolution of the Icelandic ITQ system was a process of
gradua discovery and difficult bargaining. Initialy, politicians,
marine biologists and vessel ownerswere mainly concerned about
the conservation of fish stocks. It was only later that they came to
realise the economic problem of unlimited access to a limited
resource, the ‘tragedy of the commons (Hardin, 1968). From an
economic point of view overfishing is similar to pollution. Where
access to a fishing ground is free, the cost of adding one more
vessel (or another unit of fishing capital) to the fishing fleet on the
ground is not borne solely by the vessel owner. His activity has
harmful effects on others. The consequences are over-capitalisa-
tion and excessive fishing effort. The fishing fleet is much larger
than would be most efficient. Asanillustration, sixteen boats may
be harvesting a lesser catch than that which eight boats could
easily harvest.

There is one big difference, however, between pollution and
overfishing. Pollution is visible, whereas the economic costs that
owners of fishing capita impose on one another are invisible.
Those costs can be, and have been, demonstrated by economists
(Gordon, 1954; Scott, 1955), but vessel owners usually come to
realise the problem when it istoo late—when fishing is exceeding
not only the level of highest return on outlays, but aso the
maximum sustainable yield. Memories of the collapse of herring
in the late 1960s may however have facilitated the acceptance by
Icelandic vessel owners of what was in effect the enclosure of
fishing grounds. Desperation lessens transaction costs (Libecap,
1989).

Another factor lessening transaction costs is homogeneity.
Because Iceland’s pelagic fisheries were relatively homogeneous,
with similar vessels, the introduction of vessel catch quotas and
later ITQs was relatively easy. The bargaining process was much
more difficult in the heterogeneous demersal fisheries. Owners of
small boats, some of them working part-time, did not think, for
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example, that they had much in common with owners of large
freezer trawlers. Indeed, as we have seen, some small boats are
dtill outsidethe I TQ system. And vessel ownersin villages closeto
the most fertile fishing grounds al so thought that they had different
interests from other vessel owners, and their strong opposition
delayed the introduction of acomprehensive ITQ system for many
years.

The main lesson to be learned from this process is that the
introduction of 1TQsin afishery, however necessary it may seem
to politicians, marine biologists and economists, is by no means a
simpletask. Thereareall kinds of interestswhich may opposeit. A
commons like the fish stocks in Icelandic waters will only be
enclosed if the private interests of those utilising the commons are
made to coincide with the public interest. It was probably crucial
for the evolution of the Icelandic ITQ system that the Association
of Fishing Vessel Owners repeatedly took the initiative in the
process, and that government worked closely with it (Jonsson,
1990), although it inevitably led criticsto say that government was
in the thrall of the Association of Fishing Vessel Owners. But a
cart without ahorseto driveit, is of little use.

The really important question is. ‘Who Cares Whether the
Commons is Privatised? (Buchanan, 1997). It is difficult to see,
for example, how vessel ownersin thelcelandic demersal fisheries
would have agreed to any other initial allocation of quotasin late
1983 than that which was based on catch history. Thiswasthe only
way for them to continue utilising the fish stocks without much
disruption. In this way they could maintain the value of their
investments and human capital whereas it would have become
amost worthless if government had auctioned off individual
quotas to the highest bidders, as some economists proposed.

In essence, the problem in the Icelandic fisheries was the same
asin al fisheries utilising modern technology, and operating under
free access to fishing grounds: It was, to return to our illustration,
that sixteen boats were harvesting even less than that which eight
boats could easily harvest. The task therefore was to reduce the
number of boats from sixteen to eight. In theory, this could be
accomplished by outbidding the owners of the eight excessive
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boats, by taxation or in an auction of quotas. But in practice, this
would have been difficult, if not impossible. In the Icelandic case,
what was done was to assign transferable quotas sufficient for the
profitable operation of eight boats, to the owners of sixteen boats.
Over time, the eight boat owners who wanted to continue
harvesting fish would have a great incentive to buy quotas from
their eight colleagues who for one reason or another wanted to
leave the fishery. Thus, people were not outbid; they were bought
out.

Table 1
Main Stages in the Evolution
of the Icelandic ITQ System

1975 Individual quotasin herring fishery

1979 Quotasin herring fishery transferable

1980 Individual quotasin capelin fishery

1983 Vessel owners recommend individual quotas in demersal
fisheries

1984 Individual (mostly) transferable quotas in demersa
fisheries. Issued for ayear

1985 Effort quota option in demersal fisheries. ITQs issued for a
year

1986 Individual quotas in capelin fishery transferable. 1TQs
issued for two years (1986-7)

1988 Individual transferable quotas in all fisheries. Effort quota
option retained. ITQs issued for three years (1988-90)

1990 Fisheries Management Act to apply from 1 January 1991

1991 Comprehensive system of transferable share quotas in all
fisheries for all vessels over 6 GRT. Effort quota option
removed

1993 Supreme Court decides I TQs be taxed as property

1996 Exemptions of vessels using longline in winter abolished;
boats under 6 GRT mostly integrated into ITQ system

1997 Harvesting outside Iceland’s EEZ mostly made subject to
the ITQ system

1998 Quota Exchange; legal restrictions on speculation in and
concentration of ITQs

2000 Supreme Court upholds initial allocation of 1TQs on basis
of catch history
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2. The Nature of the ITQ System

Economists analysing the ‘tragedy of the commons —the over-
utilisation of non-exclusive natural resources—generaly agree
that the tragedy is caused by the absence of private property rights
to those resources. In the costly race to extract value from such
resources, whether they are plots of land, oilfields, mines, or fish
stocks, the rent which could be derived from them is dissipated.
‘The business of everybody is the business of nobody.” It was only
with the enclosure of land, for example, that the problem of
overgrazing was solved, and cultivation replaced simple extraction.
The EEZs which fishing nations have established in the 20th
century may be regarded as important steps towards the enclosure
of marine resources.

At first sight, however, private property rightsin areas of the sea
or in individua specimens of fish do not seem technologically
feasible, at least not in deep-seafisheries; such rightswould require
techniques of fencing or branding, either non-existent or difficult to
develop. ITQs may however go far to solve the fisheries problem
(Arnason, 1990), precisely because they have some characteristics
of private property rights: they are exclusive which meansthat only
those who hold them may harvest fish; they are individua so that
theresponsibility for their utilisation is clearly defined and lieswith
individuals; they are divisible which enables fishing firms fregly to
decide how much of them to hold at any given time; they are
transferable which means that market forces are allowed to select
the most efficient fishing firms; and they are permanent, making
long-term planning possible.

ITQs are not too difficult to administer or enforce, ether,
athough the politica problem of their introduction and initia
alocation should not be minimised. Therefore, it is not surprising
that ITQs areincreasingly being used in world fisheries. Between 5
and 10% of world total catches are presently harvested under some
kinds of vessdl catch quotas. Iceland and New Zealand are the only
two countries to have developed a comprehensive ITQ system

29



athough ITQs are also widely used in the Netherlands, Australia
and some other countries. Despite some weaknesses, the Icelandic
ITQ system does not seem too different from the system described
by economists as going far to solve the fisheries problem.

TACs

The two pillars of the Icelandic ITQ system are tota alowable
catches (TACs), and individual transferable quotas (ITQs). TACs
are set annualy by the Minister of Fisheries for each of the
commercially valuable species of fish in Icelandic waters, on the
basis of recommendations from the Marine Research Institute,
(MRI). Economic considerations—receiving the maximum return
on fishing capital —do not seem to play an important role in the
setting of TACs athough that may change in the future. In the first
few years after the introduction of 1TQs in the demersal fisheries,
the Minister of Fisheriestended to set somewhat larger TACs than
recommended by the MRI, mainly because as a politician he was
concerned about adverse effects on the economy by sharp
reductions in TACs, especially in the fishing villages scattered
around Iceland’s coastline. This has gradually changed, especialy
after 1991. In 1995, government even adopted a special rule about
theannual TAC in cod: it isto be set at 25% of thefishabl e biomass,
as estimated by the MRI. Thus, the TAC isdetermined in and by the
annua stock assessment. By applying this rule, marine biologists
estimate that the chances of stock collapse go down to lessthan 1%.
In June 2000, as this paper was going to the printers, the
government revised the rulein order to stabilise the setting of TACs
in cod between years. It stipulated that the difference in TACs
between years should not exceed 30,000 MT. The MRI had
reported weak classes of cod for harvesting in 1999-2001, with an
expected strengthening of the stock thereafter. Therefore the cod
TAC was set a 220,000 MT for 2000-2001, compared with
203,000 MT under the old rule. Table 2 reproduces the
recommendations in 1984-2000 by the MRI for the TAC in cod, the
decision by the Minister of Fisheries, and the actua total catch.
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Table 2
Recommended and Set TACs in Cod
and Total Actual Catches, 1984-2000

(In MT)
Year Recommended Allocated Actud
TAC TAC Tota Catch
(MRI) (Ministry of
Fisheries)

1984 200,000 242,000 281,000
1985 200,000 263,000 323,000
1986 300,000 300,000 365,000
1987 300,000 330,000 390,000
1988 300,000 350,000 376,000
1989 300,000 325,000 354,000
1990 250,000 300,000 333,000
1991 240,000 245,000 245,000
1991-2 250,000 265,000 273,000
1992-3 190,000 205,000 240,000
1993-4 150,000 165,000 196,000
1994-5 130,000 155,000 164,000
1995-6 155,000 155,000 169,000
1996-7 186,000 186,000 201,000
1997-8 218,000 218,000 227,000
1998-9 250,000 250,000 N. A.
1999-2000 247,000 250,000 N. A.

Source: Marine Research Institute.

The sharp reductions in TACs of cod in 1994-6 are noteworthy. If
the members of the Association of Fishing Vessel Owners had not
by then begun to think of themselves as stakeholders in the cod
fishery, it is doubtful that such sharp reductions could have been
accomplished relatively peacefully in a country as heavily
dependent on fishing as Iceland is. Table 3 reproduces the TACs of
different species of fish, set by the Minister of Fisheries, for the
fishing season 1999-2000.
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Table 3
TACs in Different Species of Fish
for the Fishing Year 1999-2000

(In MT)
Stock TAC TAC
Recommendation Allocation
(MRI) (Ministry of
. Fisheries)
Demersal species
Atlantic cod 247,000 250,000
Haddock 35,000 35,000
Saithe (Atlantic pollock) 25,000 30,000
Golden redfish (ocean perch) 35,000 35,000
Oceanic redfish (ocean perch) 25,000 25,000
Greenland halibut 10,000 10,000
Ocean catfish 13,000 13,000
Plaice 4,000 4,000
Witch 1,100 1,100
Dab 7,000 7,000
Lemon sole 1,400 1,400
Long rough dab 5,000 5,000
Other species
Icelandic herring 100,000 100,000
Scallop (al areas) 9,800 9,800
Nephrops (Norway |obster) 1,200 1,200
Inshore shrimp 3,300 3,300
Deep-sea shrimp 20,000 20,000
Capelin 575,850 575,850

Source: Marine Research Institute.

Of the 1999-2000 TAC in cod, amost 35,000 M T werereserved for
small boats fishing with handline and longline and some 6,500 MT
for other purposes, chiefly to compensate for setbacks in other
fisheries. A portion of the TACsin haddock, saithe and catfish was
reserved in a similar way. It should be mentioned that 1999-2000
TACs for inshore and deep-sea shrimp were provisional, in line
with the recommendations of the MRI and pending further research
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and stock assessment. The TAC in capelin was aso provisiondl; it
was Iceland’s sharein the total negotiated TAC in capelin (856,000
MT) in the Northeast Atlantic Ocean.

ITQs

ITQs constitute the other pillar of the Icelandic fisheries system.
ITQs are sharesin the TAC of afish stock. They are issued to each
vessel for an indefinite period of time, in the demersal fisheries
initialy, as described in Chapter 1, on the basis of catch history in
1981-3. The only vessels partly exempt from the system are boats
under 6 MT whose owners have chosen to operate under effort
restrictions (a given number of allowable fishing days). They
harvest, however, a small proportion of the total demersal catch.
The ITQs are transferable both annually and permanently. A lega
distinction is therefore made between two kinds of transferable
guotas issued to avessel: her TAC-share, given in percentages, and
her Annual Catch Entitlement, ACE, givenin MT, where the ACE
is a simple multiple of the TAC for the fishery, and the vessd’s
TAC-share. For example, if a deep-sea trawler initially received a
0.1% share of the TAC in cod, and if the TAC in the fishing season
1999-2000 is 250,000 MT, then the owner of that vessel may useit
to harvest 250 MT of cod in the given year and expect to harvest
0.1% of the TACs set in coming years. His TAC- shareis 0.1%, and
hisACE in 1999-2000 is 250 MT.

He can do one of three things with his quota: 1) he can himself
harvest 250 MT over the 1999-2000 season; 2) while keeping his
TAC-share, he can sdll his ACE, or a part of it, to the owner of
another vessdl, that is the right to harvest 250 MT, or a part of it,
over the 1999-2000 season; 3) he can sdll his TAC-share, that isthe
right to harvest 0.1% share in the TACs set now and in coming
years.

Both the TAC-shares and the ACEs are perfectly divisible. The
TAC-shares are dso pefectly transferable. There are some
restrictions on transfers of ACEs, however, with the objective of
stabilising local employment. While ACEs can be freely trans-
ferred between vessels under the same ownership or within the
same region, their transfers between vessels in different regions
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have to be approved by the Minister of Fisheries after areview by
the regiona fishermen’s union and local authorities. Since few
transfers are blocked, in practice the ACEs can be regarded as
freely transferable. Over time most of the ITQs have indeed
changed hands: In February 2000 only 19% of the quotas initialy
alocated in the demersal fisheries were still held by those who
originally received them (Morgunbladid, 2000).

Since the Icelandic fisheries are mixed fisheries, vessels are
bound to come up with different species of fish on the same fishing
trips, haddock as well as cod or redfish, to name a few. The
TAC-shares in different fish stocks therefore have to be inter-
changeable. But species of fish differ in value: 1 MT of cod is for
example worth much more than 1 MT of capelin. Cod is therefore
used as the common denominator of the system. The term ‘cod
equivalent’ denotes the relative market value of different species of
fish, set by aregulation every year. For each vessel having a quota
for severa species the total quota may be caculated in cod
equivalents. Quota transfers between vessels are also often
measured in cod equivaents. In the fishing season from September
1st 1998 to August 31st 1999, the cod equivalent values were, for
example, as follows: cod 1.00, haddock 1.05, saithe 0.65, redfish
0.70, plaice 1.20, Greenland halibut 2.15, ocean catfish 0.85, witch
1.20, dab 0.65, long rough dab 0.60, capelin 0.08, herring 0.14,
nephrops 8.55, shrimp 1.20 and scallops 0.40.

While the ITQs are perfectly divisible, and easily transferable,
their use and transfers are restricted in some ways, as pointed out in
Chapter 1. All transfers of TAC-shares (permanent quotas, in
percentages) have to be registered with the Fisheries Directorate.
Most transfers of ACEs (quotas over a season, in MT) have to go
through the Quota Exchange. The owner of a vesse will lose his
guota, measured in cod equivalence, if his vessel harvests less than
50% of the vessdl’s total quota in two subsequent years. The net
transfer of quotafrom the vessel in any given year must not exceed
50% of her quota. Moreover, no fishing firm may hold more than a
given fraction of quotas in each species of fish.



Harvesting Outside Iceland’s EEZ

The ITQ system applies, as far as is possible, in those fisheries
which ether straddle Iceland’s EEZ or are outside it. The generd
ruleisthat | celand negotiates with other countries concerned aTAC
in each such stock, and then Iceland's share of this TAC isallocated
asvessd catch quotas. Capelin and herring are migratory stocks, as
previously mentioned, moving in large schools al over the
Northeast Atlantic Ocean. |celand has negotiated a TAC in capelin
with Norway and Greenland, by which Iceland receives the bulk of
the TAC (since most of the capelin is found and harvested in the
Icelandic EEZ). Iceland's share is alocated to individua vessdls,
on the basis of catch history. The Atlanto-Scandian herring, after
the collapse of the late 1960s, suddenly reappeared in the Northeast
Atlantic Ocean in 1994, and since then Iceland has negotiated a
TAC in this stock with other members of the Northeast Atlantic
Fisheries Commission, NEAFC (the Faroese Islands, Norway, the
Russian Federation and the European Union). As there was no
catch history on which to baseinitial alocation of quotas, Iceland’'s
sharein this TAC (which has usually been about 15% of the TAC)
was initialy, in 1994-7, not subject to individual quotas but to
effort restrictions: entry was free until Iceland’s share in the TAC
had been reached. On the basis of this catch history, and on vessel
hold capacity, vessdl catch quotas or ITQs were then alocated for
the period 1998-2000.4

Iceland has aso negotiated within NEAFC a TAC in oceanic
redfish which is harvested in the Irminger Sea in international
waters southwest of Iceland’s EEZ. Since 1997, Iceland’s sharein
the TAC has been alocated as vessel quotas on the basis of catch
history (the three best years of the six years in which this fishery

4 This was obviously an uneconomical way of alocating the ITQs, since it
created an incentive for fishing firms to engage in a ‘Derby’ for a few years,
that isto invest in strategic harvesting in order to establish a catch history. The
reason the quotas were not auctioned off was probably that there were already
loud demands from some opponents of the ITQ system for auctioning off the
existing quotas. The Minister of Fisheries may have felt that by such an auction
he would only encourage those people. Itissurely ironic if the only impact that
supporters of government auctions of quotas have had on policy-making has
been to hinder an auction where it may have been justifiable.
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had been in operation, with 5% of the total set aside for those who
had started the harvesting, a so-called pioneers quota).

There have been two kinds of disputes between Iceland and
other fishing nations in the North Atlantic Ocean. In the deep-sea
shrimp fishery which started in 1993 on the Flemish Cap in
international waters east of the Canadian EEZ, Iceland has refused
to participate in an agreement reached by the North Atlantic
Fishing Organisation, NAFO. This is because NAFO tries to
manage this fishery by restrictions on effort, i.e. alowable fishing
days, to which Iceland is opposed for reasons already explained.
Instead, Iceland has since 1997 unilaterally set a TAC for its own
fishing vesseals on the Flemish Cap; this has then been allocated as
ITQs to fishing vessels on the basis of their catch history. The
other NAFO countries have accepted this unilateral action, while
not endorsing it.

In fishing groundsin international watersin the Barents Sea, the
so-called Loophole between Norwegian and Russian territoria
waters, lceland had a dispute with Norway and the Russian
Federation from 1993 when | celandic vessel s began to harvest cod
there, until May 1999 when the three countries settled their
differences, Iceland agreeing to stop harvesting in the Loopholein
return for small quotas in Norwegian and Russian territorial
waters and an option to buy quotas from Russian vessels and also
issuing small quotas to Norway and the Russian Federation in
Icelandic waters. During the dispute, Iceland did not try to control
the activities of Icelandic trawlers in the Loophole. In 1997-8
however catches there collapsed, as seen in Table 4, at the same
time as the TAC in cod in Icelandic waters was increased.
Icelandic vessels have therefore largely ceased harvesting fish in
the Barents Sea athough it made quite a difference in the difficult
1994-5 period.
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Table 4
Catch of Icelandic Vessels
Outside Iceland’s EEZ 1994-8

(In MT)
1994 1995 1996 1997 1998
Cod 35,000 34,000 21,800 5,800 2,400
Oceanic redfish 47,100 47,100 51,800 41,000 52,000
Atlanto-Scandian Herring 21,100 173,100 164,600 220,000 197,000
Deep-sea shrimp 2400 7,600 21,200 6,300 6,800

Source: Fisheries Directorate.

Administration and Enforcement

Two government agencies, under the direction of the Minister of
Fisheries, are mainly concerned with administering and enforcing
the I TQ system. The Marine Research Institute, (MRI), investigates
the state of fish stocks and makes recommendations about annual
TACs in different species of fish to the Ministry of Fisheries. The
MRI operates research vessels and collects additional information
from skippers. It aso undertakes basic research in marine biology.
The MRI has a staff of about 170; approximately one-third of its
costs of operation are covered by its own revenues. The Fisheries
Directorate (FD), oversees the day-to-day administration of the
ITQ system, especially the collection of data on harvesting and
landings. It has aregular staff of about 60; approximately half of its
budget is covered by its own revenues. In addition, the FD employs
observers for fishing in distant waters, outside Iceland’s EEZ.

ThelTQ systemisin effect enforced by controlling landings. All
marine catch is required by law to be weighed on officially
approved scales at the point of landing. Municipal authorities
operate the weighing stations and collect weighing fees from the
vessdls to cover their costs. The officials of the weighing stations
record the landings and verify species compositions. There are 67
ports under such landings control in Iceland, and major foreign
export ports are controlled as well. A sophisticated computer
system links ports of landings to the FD, enabling the transmission
of daily catch datato the FD’s computer department. All catch data
are transmitted to the FD twice a day and processed for
dissemination, by severa means, through the FD’'s Web pages,
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through monthly publications and by phone to skippers and vessel
owners checking their catch status. Status reports are sent to vessel
owners regularly and upon request. The FD's Web pages of
fisheries data show in detail the catch status of individua vessals,
guota transfers between different vessels or in different species,
quota shares and landings.

A third government agency, The Icelandic Coast Guard, under
the direction of the Minister of Justice, and with a staff of about
130, monitors fishing vessels at sea and enforces regional closures,
with gunboats, helicopters and aeroplanes. As already mentioned,
extensive nursery grounds are permanently closed to fishing
vessels, and the spawning grounds of cod are closed for a few
weeks in late winter during the spawning period. Moreover, the
Minister of Fisheries, on the advice of the MRI, has the right of
immediate, temporary closure of areas with excessive juvenilefish.
Thereisaso al2 mileslimit for large trawlers in most areas.

In addition to the surveillance provided by the FD and the Coast
Guard, the Ministry of Fisheries itself employs a group of
observers of fishing in the Icelandic waters, some of whom take
trips on fishing vessels and some of whom travel between ports of
landings. Those observers try to ensure compliance with regula-
tions on mesh size, bycatches, and so on. Mesh size has to be 135
mm or equivaent, for example, and in the shrimp fishery a sorting
grid is mandatory to avoid the bycatch of juvenile fish. In the
demersa fisheries devices for excluding juveniles are adso
mandatory in certain areas.

The Ministry of Fisheries itself has an office staff of about 20.
The Ministry charges holders of ITQs a low fee for the costs of
administering and enforcing the ITQ system, with an upper limit of
0.4% of the estimated catch value. The revenue from the fee is
about US$8-9 millions ayear, and in addition there is revenue from
afeefor fishing permits of about US$2 millions a year.

The tota net costs of enforcing and administering the
ITQ-system, less than US$30 millions a year, including basic
marine biology research and guarding the territorial waters, do not
seem huge in comparison to the total catch value in the Icelandic
fisheries which is, in the late 1990s, on average about US$800
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millions a year. Violations of the Fisheries Management Act and
the corresponding Ministry of Fisheries regulations carry heavy
pendties, such as fines, expropriation of catch and gear and
cancellation of fishing permits. While the Ministry of Fisheries has
wide discretionary powersin ng such penalties and a proven
willingness to use them, aleged violators have recourse to the
courts if unsatisfied with the Ministry’s decisions.

Are the Icelandic ITQs Property Rights?

On land, fencing techniques such as barbed wire have enabled
individuals to establish property rightsin (that is, to exclude others
from the utilisation of) land and other immovable objects, whereas
branding techniques have enabled them to establish property rights
in (that is, again to exclude others from the utilisation of) animals
and other movable objects. Fences can however hardly be erected
around different areas of the deep sea (athough some kinds of
fencing may be possible in inshore fisheries), and it is aso difficult
to see how individua fish in the sea can be branded (at least cod,
herring and other species of fish that the Icelanders harvest).

It may be argued therefore that 1 TQs are substitutes for property
rights based either on fencing or branding. They are not exclusive
rightsto the utilisation of particular areas of the sea, or of particular
fish, but rather exclusive rights to harvest a given share of a given
total catch of a species of fish. They are rights of extraction rather
than property, comparable to rights to extract a certain quantity of
timber from a given forest, or to harvest a certain number of deer
from agiven colony (Hannesson, 1994). While such rights provide
incentives to cut the timber and to catch the deer in the most
efficient ways, they may not be sufficiently strong to provide the
optimal husbandry of the forest or the deer colony.

Nevertheless, ITQs, as described in the fisheries economics
literature, have many of the efficient features of individual property
rights. They are exclusive, individual, divisible, transferable and
permanent. One important feature is that the permanent ITQs, that
is, TAC-shares, are share-rights. they are (transferable) rights to
harvest, say, 0.1% of thetotal allowable catch in aspeciesof fishin
the foreseeabl e future. Holders of such rightshaveaclear interest in
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the long-term profitability of the resource. There would be acrucial
difference in the behaviour of two groups of quota holders, where
the members of one group would each have a permanent quota
expressed in agiven quantity of fish, for example, 250 MT of cod a
year, whereas the members of the other groups would each have a
permanent quota expressed in a given share of the total catch, for
example, 0.1% of the TAC in cod. The latter group would be
concerned not only with minimising harvesting costs, but aso with
setting the TAC in such away that the long-term profitability of the
fish stock in question would be maximised.

Arguably, ITQs, as described in the fisheries economics
literature, come as near to being private property rightsasissimply
feasible in deep-sea fisheries. But what about the Icelandic ITQs,
described in this and the preceding Chapter? Those ITQs are
certainly individua and divisible. They are also exclusive athough
their exclusivity is somewhat reduced by the continuing existence
of exemptions from the system for some boats, under 6 MT. But it
is a minor exemption and sooner or later al small boats will
probably beintegrated into the ITQ system. The lcelandic ITQs are
also mostly transferable: the restrictions on quota transfers are not
very important. Nevertheless, they are restrictions.

For the system to be more efficient, most economists would
argue, ITQs should not be issued to fishing vessdls, but to
individuals and firms and they should be freely transferable. No
restrictions should be imposed either on the relative or absolute
amount each individual firm could hold, as is now the case. The
ITQs should also be fully recognised by the law as possible
collaterals which they are not a the moment. There should not be
conditions on their use, ether, such as the rules described in
Chapter 1 to discourage speculation in ITQs. More speculation
would facilitate transfersin the ITQ market, hasten the reduction of
the fishing fleet and enable quota holdersto be moreflexiblein their
operations.

The main problem in the Icelandic fisheries is, however, that the
ITQs, even if issued to individual vesselsfor an indefinite period of
time since 1990, are not really permanent and secure. As described
in Chapter 1, in the 1990 Fisheries Management Act, a paragraph
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was inserted to the effect that no assignment of 1TQs by this law
could constitute any permanent property rights to such quotas or
become the ground for compensation if the quotas were taken from
their holders. While it is unlikely that the ITQ system would be
abolished, or the quotas taken from their present holders, especially
sincein early 2000, only 19% of the quotas are still in the hands of
those to whom they were initially assigned, the unwillingness of
the Icelandic Parliament to take any steps legally to recognise the
ITQs as property rights, even if they are taxed as such and to all
purposes treated as such, has added to the uncertainty facing their
holders.

Concluding Remarks

The emergence of ITQs in the Icelandic fisheries has interesting
similarities to the emergence of property rights amongst Indiansin
Labrador, as anaysed by Harold Demsetz (1967). For centuries,
before the arrival of Europeans, the Indians had hunted beaver
primarily for food and the few furs they needed. Since the beaver
stock was a non-exclusive resource, the Indians did not have a
vested interest in increasing or maintaining it. However, as their
needs were small and the technology primitive the negative effects
of beaver hunting were insignificant. When European traders
arrived, hunting technology improved, and demand for furs greatly
increased. The scale of hunting increased so the harmful effects
which each hunter had on others by his hunting became significant.
Consequently, the Indians divided themselves into several bandsin
order to hunt more efficiently. Each band appropriated pieces of
land, roughly similar in quality, for it to hunt exclusively. By the
middle of the 18th century, the privately alotted territories were
relatively stabilised. Thus, the fur trade had encouraged the
husbanding of beavers and the prevention of poaching which such
husbanding requires.

Demsetz tellsthistale to illustrate his main point about property
rights. They emerge when harmful or beneficial effects of economic
activity emerge, enabling individuals to take them into account.
Consider pollution, mentioned in Chapter 1. If | pollute ariver in
which you swim, or fish salmon, or from which you get your
drinking water, with the consequence that you cannot continue your
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use of theriver, it istypically because neither you nor anyone else
owns the river, being able to hold me responsible for my activities.
While the pollution | cause harms you, it does not cost me
anything.

The solution would seem to be to define property rights to the
river, just as the Labrador Indians established property rights in
different pieces of land. Sometimes, however, the definition of
property rights is not feasible: the costs of establishing them are
higher than the gains. Demsetz points out that the Indians of the
Southwest plains who came into contact with the European market
at the same time as the Labrador Indians, did not establish new
property rights in response to increased demand for the animals
they hunted and improved hunting technology. The reason was that
the animals of the plains, such as the buffalo, were primarily
grazing animals wandering over wide areas. The cost of husband-
ing those animals (fencing or branding) was therefore much higher
(at least until the introduction of barbed wire) than the cost of
husbanding beavers in Labrador which were confined to relatively
small aress.

The pelagic species of fish in the Icelandic waters, herring and
capdin, are rather similar to the animals of the Southwest plains
described by Demsetz: clearly, any territoria rights to those two
fish stocks would not have been feasible. Neither fencing nor
branding would have been possible. On the other hand, cod and
other demersal fish are similar to beaversin the Labrador forestsin
that they are relatively territoria. The fishing grounds where those
species are found are known and rather well-defined. Unlike
branding, fencing would in theory have been possible in the
demersa fisheries (and even more in the inshore shrimp and
nephrops fisheries, confined to small and clearly demarcated
areas).

The interesting question is then why territorial rights were not
established in those stocks. Severa answers may be suggested.
First, there were hardly any legal precedents or possibilities
available to fishing vessel owners or legidators. While non-
territorial fishing rights in the form of 1TQs had already been tried
in the pelagic fisheries, and seen to work, ideas about property
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rights in areas of the sea would have been dismissed as pure
fantasy. Second, demersdl fishing grounds are very large in scale,
creating possible economic inefficiencies of their own as independ-
ent units of operations, while vessel catch quotas are perfectly
divisible. Third, fencing each fishing ground off would have been
quite costly. Instead, under the ITQ system only the Icelandic EEZ
is really fenced off. Moreover, the Icelandic fishing fleet includes
many multi-purpose vessels, so it was economical to have a
comprehensive quota system within which a vessel might switch
from harvesting one species to another without many problems. It
is aso convenient that the quotas are expressed in terms of cod
equivalence so fishing vessels can easily solve the problem of
bycatch.

On the whole, the evolution of the Icelandic ITQ system can be
interpreted as the practical response to the problem of vesse
owners imposing economic costs on one another by excessive
fishing effort and over-capitalisation—costs which should not be
blamed on them, but rather on the lack of property rights and thus
the lack of information about those costs (Coase, 1960). It amounts
to the enclosure of the fish stocks in lcelandic waters—an
enclosure not yet completed.
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3. The Performance of the ITQ System

When access to a resource such as the fish stocks in Icelandic
waters suddenly becomes exclusive, the behaviour of those
utilising the resource should be expected greatly to change. When
an ITQ system isintroduced in deep-seafisheries the fish stocksin
guestion are taken into custody, so to speak, by the quota holders.
Certainly there has been a marked change in the behaviour of
Icelandic vessal owners since the introduction of the ITQ system.
Even if their rights of extraction from the fish stocks are by no
means as clear or certain as they could be, quota holders within the
powerful Association of Fishing Vessel Owners have begun to ook
upon themselves as custodians of the fish stocks, taking along-term
view of their utilisation, and strongly supporting a cautious
approach to the setting of TACs.

Since the introduction of the ITQ system, lowly most stocksin
Icelandic waters have become stronger, in particular the valuable
cod stock (at the same time as this stock has collapsed in some
other parts of the world). While the reduction of the Icelandic
fishing fleet has not been as rapid as many hoped in thefirst years of
the ITQ system, fishing effort has gone down, especialy in the
pelagic fisheries, and there has been considerable readjustment in
the fishing sector. Unprofitable firms have gone out of business,
while other firms have merged, and rationalised their operations,
with many of them becoming public corporations. While fewer
fishing firms therefore hold quotas now than in the beginning, there
are many more owners of the remaining firms.

In short, the years since the introduction of vessel catch quotas
have seen the growing commercialisation of the Icelandic fisheries.
Many were initially concerned that this would mean a net transfer
of quotas from the small fishing villages scattered around the
coastling, to the urbanised Southwest of Iceland, but this has not
been the case. Indeed, there has been a net transfer of quotas from
the Southwest. Problems remain in the fisheries, mainly concerning
highgrading and the uncertain status of the ITQs. But onthewhole,
the ITQ system has performed well (Runolfsson, 1999).
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The Pelagic and the Small Fisheries

I TQs have been applied much longer in the pelagic fisheriesthan in
the demersal fisheries, from 1975 in the herring fishery and from
1980 in the capelin fishery. The evidenceis quite clear in those two
fisheries. Since 1975, herring catches haveincreased almost tenfold
while fishing effort has not increased; indeed, it has decreased. The
number of vessalsin the herring fishery has gone down from about
65 in 1975 to about 30-40 in the 1990s. Catch per unit of effort in
the herring fishery is now roughly 10 times higher than it waswhen
ITQs were first issued. Two herring stocks are harvested by
Icelandic vessdls, the Icdlandic summer spawning stock, and the
Atlanto-Scandian stock (partly outside Iceland’s EEZ). Both have
gained in strength in the last few years. Marine biologists estimate
the herring stock biomass to be bigger now than it has been since
the 1950s.

While capelin catches fluctuate from one year to another, thereis
no clear downward trend in capdin catches. But the number of
vessdls (specialised purse seine vessels) in the capelin fishery have
gone down, from 68 in 1979 to 44 in 1996. The fleet total tonnage
(GRT) has been reduced by over 25% and total days at sea for the
fleet by almost 25%. Efficiency thus seems to have significantly
increased in the capelin fishery. The devel opment in thetwo pelagic
fisheries, in terms of catch per unit of fleet, is shown in Figure 3.

Figure3
CPUF for the Purse Seine Fleet
in the Pelagic Fisheries 1977-97

Source: National Bureau of Statistics
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The evidence in the much smaller, but quite valuable nephrops,
shrimp and scallop fisheries is not as clear and dramatic as in the
pelagic fisheries, because there was never a radical change of the
system under which those species were harvested. There was never
non-exclusive access to those fisheries: they are mostly inshore
fisheries, utilised by local communities, and only developed in the
late 1960s. However, the number of boats has been significantly
reduced in those fisheries, whereas there has been no clear trend,
upwards or downwards, in total catches. Inthe last decade or so, the
number of nephrops boats has gone down from 57 to 42, of inshore
shrimp boats from 60 to 44 and scallop boats from 21 to 15.
Efficiency seems, on the whole, to have increased athough, to
repeat, over-utilisation because of non-exclusive access was never
as much a problem there asin other Icelandic fisheries.

The Demersal Fisheries

Theevidenceislessclear in the demersal fisheries, subject to vessel
catch quotas since 1984. Even if Figure 4 shows that increasesin
fishing capita came to a halt in 1984-5, this can be ascribed to
heavy losses in the demersal fisheries no less than to the
introduction of quotas. In 1986 fishing capital indeed started to
increase again, athough it has been slowly decreasing since 1989.
At the same time, TACs in the demersal fisheries were lower than
previously.

This does not mean, however, that efficiency has not increased
significantly in the demersa fisheries. There are important factors
explaining the temporary increase in fishing capital in 1986-9 and
the rather slow decrease after that. The two major factors were the
existence of the mixed system of effort restrictions, encouraging
investment, and vessel catch quotas, discouraging investment, in
1985-90; and the exemption of small boats from the system, first
those under 10 GRT, then those under 6 GRT. Indeed, in 1984-1990
the number of fishing boats under 10 GRT amost doubled, from
828 to 1,599. In 1991, this trend was to some extent reversed, and
in 1997 boats under 10 GRT numbered 1,114. A third factor was
the installation of freezing equipment in the big trawlers. In 1983,
there were only three freezer trawlers, in 1990 they were 28, and in
1997 they were 54. This was not really an increase in fishing
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capital, but rather astructural change, the transfer of fish processing
from land to sea. Yet another factor was that specialised trawlers
were in the mid-1980s bought for the emerging deep-sea shrimp
fishery, not subject to quotas until 1988.

A fifth factor which should be mentioned is that a significant
proportion of the deep-seatrawler fleet was due for replacement by
the mid-1980s. The years 1986-7 were profitable for fishing firms
many of which therefore used the opportunity to replace their
ageing vessels. Moreover, modern standards of accommodation for
the crew require much more space than old trawlers and boats could
offer. Also, because of an increasein the export of fresh fishonice,
in special containers aboard fishing vessals, newer vessels have
been built with more storage space than the old ones had. Firmsin
the demersa fisheries may have been reluctant to divest their
fishing capital for yet another reason. They probably expect that
with the recovery of the fish stocks in Icelandic waters, TACs in
cod and other demersal species will eventualy be increased. After
al, in 1997 the total catch of cod in the Icelandic waters was less
than half of what it had been sixteen years earlier. Moreover, in the
mid-1990s some firms may have been investing in strategic
harvesting, creating a basis for claims in shares of possible future
TACs in fisheries outside Iceland’s territorial waters. Those firms
may have been preparing for an eventual opportunity to harvest fish

in distant waters.
Figure4

Demersal Fishing Effort and Capital 1979-1997
(index 1979=100). Source: National Bureau of Statistics
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For al those reasons, fishing capital has decreased rather slowly
since 1989. Fishing effort, defined as volume in GRT times fishing
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days, has also decreased, as can be seen from Figure 4, with the
exception of the period 1986-91; this temporary increase can be
explained partly by the existence of effort restrictions and partly by
the decline in the demersal stocks (and lower TACs), making
harvesting more difficult. Since 1991, however, fishing effort in the
demersal fisheries has been substantially reduced, at a faster rate
than the fall in catch value. There is little question that this is
mainly because of the ITQ system. It has induced fishing firms to
organise their harvesting more economicaly. It should be noted
that catch value in the demersal fisheries has not gone down as
dramatically as the total catch itself. This is not only because of
price increases, but also because harvesting in the ITQ system has
become better organised than it was under the previous effort
restrictions: vessels try to catch thefish at the time when demand is
at its highest, and so on. Trends in catch vaue, fishing capital and
fishing effort in Iceland’s demersal fisheries indicate that efficiency
has increased considerably, especialy after the ITQ system was
made comprehensive in 1990-1.

This conclusion is strengthened by observing the simple and
undisputed fact that most Icelandic fishing firms have, since the
introduction of the ITQ system, become profitable whereas
previously most of them made heavy losses. Yet another method of
evaluating the performance of the system is to observe the market
prices of quotas. According to an estimate by an Icelandic
economist of the trend in 1984-95 (Arnason 1996), the price range
of cod quotas in this period went up from US$ 55-87 per MT to
USS$ 1,050-1,389 per MT. The total vaue of quotas went, in the
same period, up from US$ 36-57 millions to US$ 235-275
millions. While those figures have to be taken with some caution,
they show that considerable economic rent is being derived from
the demersal fisheriesin Iceland and that this rent isincreasing.

The Impact on Regional Development

One of the most sensitive issues in Icdandic palitics is regiona
development. Numerous attempts have been made to hat the
migration of people to the Southwest—to Reykjavik and its
environs—such as the establishment of special regiona funds to
stimulate economic development outside the Southwest. These
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attempts have met with little or no success: the bulk of the
population lives in or near Reykjavik. When the ITQ system was
introduced, there was some concern that quotas would be
transferred to the Southwest. The result would be, it was argued,
unemployment in the small fishing villages scattered aong the
coastline, and an acceleration in the ongoing migration to the
Southwest. Indeed, to hinder such a devel opment some politicians
proposed regiona quotas—aquotas transferable only within a
region.
Figure5—The Regions of Iceland
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To alay such fears certain restrictions were imposed on the
transfers of ACEs between regions, aswe have seen, whiletransfers
of TAC-shares were not subject to similar restrictions. In practice,
these restrictions have not had a significant impact on the workings
of the ITQ system. One reason may be that the ITQ system has had
an effect on regiona development opposite to what was feared. On
the whole, it has strengthened the economy in the fishing villages,
athough firms in those villages are operated with varying degrees
of success, as is to be expected. Figure 5 shows the seven main
regions in Iceland, and Table 5 the devel opment of quota holdings
in those regions. The really important fact is that the Southwest
whichin 1984 held 29.7% of the total quota(in cod equivalents), in
thefishing year 1998/9 only held 25.7 %. There has been anet quota
transfer to three regions, the West, the Northwest and, in particular,
the Northeast, and an amost negligible net quota transfer from
other three regions, the South, the Western Fjords and the East.
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Table 5
Share of Quota Holdings by Regions, 1984-99°
%
South- West  Western North- North- East South
west fjords west east

1984 29.7 9.0 136 6.1 14.9 13.2 135
1985 29.3 9.0 136 6.3 151 13.3 135
1986 27.8 9.7 139 6.3 14.8 13.7 138
1987 24.9 99 141 6.9 16.9 13.7 13.6
1988 24.6 9.6 142 74 16.7 135 140
1989 22.8 93 147 7.9 17.5 13.2 146
1990 24.1 9.0 140 7.7 171 129 15.2
1991 23.6 94 140 7.9 17.9 12.6 14.6
1991/92 23.6 99 140 6.9 185 140 131
1992/93 232 199 135 7.2 18.9 13.6 13.8
1993/94 242 100 123 7.0 18.5 139 141
1994/95 248 100 117 7.1 19.0 128 14.6
1995/96 25.6 101 116 7.6 20.2 12.0 13.0
1996/97 255 100 123 8.3 20.5 11.3 121
1997/98 238 11.7 10.6 7.0 21.9 120 121
1998/99 25.7 124 9.6 8.4 21.2 111 116

Average 25.2 99 130 7.3 18.1 129 136
Source: Fisheries Directorate.

Whilethisis certainly remarkable, quota holdings do not tell the
whole story. Another important indicator of regional development
should be the pattern of demersal landings, shownin Table 6. Since
theintroduction of the I TQ system, landings haveincreased most in
the Northeast, as have quota holdings, but there has been a slight
increase in landings in the Southwest despite its smaller share of
guota holdings. One explanation is that wetfish floor markets were
first introduced in the Southwest, and the first three such markets
are located there. Moreover, the regiona distribution of freezer
trawlers (where fish processing is essentially moved aboard) tends
to alter the story: they are mainly located in the Southwest and in
the North. Another divergence is that landings have decreased in

5 Incod equivalents, for cod, haddock, saithe, redfish and Greenland halibut, at
registered port of vessel.
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the South despiteits almost unchanged rel ative quotaholdings. The
explanation for this is that vessels in the South tend to land their
catches abroad to a greater extent than vessels in other regions.

Nevertheless, these figures tell the same overall story. There has
not been a significant transfer of resources to the Southwest from
the rest of the country, as was feared in the first years of the ITQ
system. On the contrary, the | TQ system seemsto be accomplishing
what numerous regional funds in Iceland never managed to do: to
provide people in the fishing villages scattered along the coastline
with feasible economic opportunities. It should be noted, moreover,
that the prevailing regiona distribution of quotas has some
interesting political consequences. If aspecial tax were imposed on
guota holdersin order to extract the rent from the fisheries, as some
Icelanders have proposed, then this tax would probably mean a
transfer of resources to the Southwest from the rest of the country.
While about 75% of the quotas are held outside the Southwest,
about 75% of the population resides in the Southwest. This may
become a powerful factor in a possible political conflict over rent
expropriation in the fisheries, discussed in Chapter 4.

51



Table 6
Share of Demersal Landings by Regions, 1983-986
%
South- West  Western North- North- East South
west fjords west east

1983 279 112 134 5.3 143 137 142
1984 265 109 153 6.1 146 130 136
1985 253 110 136 6.8 159 143 131
1986 252 11.8 132 6.8 16.8 15.2 11.0
1987 254 120 127 1.7 174 151 9.7
1988 258 102 138 7.3 195 141 9.3
1989 273 104 136 6.5 192 130 100
1990  29.7 94 124 7.6 201 112 9.6
1991 304 89 13.0 7.8 200 113 8.6
1992  30.6 77 132 7.9 20.7 116 8.3
1993  30.6 88 127 7.8 21.8 101 8.2
1994 343 79 118 6.4 203 10.7 8.7
1995 342 103 124 4.4 172 125 8.9
1996 273 104 136 6.5 192 130 100
1997 321 128 120 4.2 165 124 101
1998 309 131 130 4.2 16,7 120 102

Average 289 103 131 6.6 183 128 10.2
Source: Fisheries Directorate.

Concentration of ITQs?

Another sensitive issuein the Icelandic economy is the structure of
the fisheries sector, especially the relative size of fishing firms. Has
the ITQ system led to concentration in the fisheries? The answer
must be yes. The objective of the change to an ITQ system was the
reduction of fishing capital and fishing effort per catch, and this
would most likely, although not inevitably, lead to a reduction in
the number of fishing firms, and hence to increased concentration,
as conventionally measured. The question has therefore to be
rephrased. Apart from the inevitable reduction in the number of
fishing vessels and fishing firms, brought about by quota

6 In cod equivaents, for cod, haddock, saithe, redfish and Greenland halibut; as
afraction of demersal landings for domestic processing.
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transactions, is a further tendency to market concentration
discernible in the fisheries?

It is difficult to evaluate the existing data. Certainly, many
fishing firms have merged, and others have gone out of business.
Table 7 shows that in the fishing year 1991/2 theten largest firmsin
the demersal fisheries held 24.6% of the total demersal quotas. In
the fishing year 1998/9, however, the ten largest firms in those
fisheries held 37.6% of the total quotas. Thisisindeed a significant
increase. But the concentration in the Icelandic fisheries after the
introduction of the quota system is probably no more than wasto be
expected. What is important is that no one fishing firm is in a
dominant position. The two largest firmsin the demersal fisheries,
Utgerdarfelag Akureyringa and Samherji, both in the Northesst,
each held 5.5% of the total demersal quotas in 1998/9. The 10th
largest fishing firm held only 2.3% of the total quotas. The quotas
arein other words widely dispersed. It isinteresting that one of the
largest fishing firms, Samherji, in late 1983 when 1TQs were first
issued in the demersal fisheries, had only one significant asset, a
deep-sea trawler. Under the ITQ system, however, the firm has
grown rapidly, operating in the late 1990s no less than 20 vessels
from four countries, two shrimp processing plants, two reduction
plants, one freezing plant and a marketing office in England. This
would seem to be an example of the possibility for successful
entrepreneurs of entering the ITQ system.
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Table 7
Quota Shares of Largest Harvesting Firms
in the Demersal Fisheries 1991-97
% (ranking)
Harvesting firm

@l Ltd) 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99
UA (NE) 4.0(2)4.6(2) 4.6(2)5.0(2)5.4(2)5.4(2) 5.0(2)5.5(1)
Samherji (NE) 3.2(3)3.4(3) 3.4(3)3.5(3)3.6(3)4.2(3) 5.6(1) 5.5(2)
Grandi (SW) 4.3(1)4.9(1) 49(1)5.1(1)6.1(1)5.7(2) 4.9(3)4.8(3)
Har. Bodvarsson (W) 2.2(6) 2.3(5) 2.3(6)2.3(5)2.6(5)3.3(5) 4.5(4) 4.3(4)
Thorm. rammi (NW) 4.0(6) 3.8(5)

Vinndustodin (S)  2.5(4) 2.0(6) 2.9(4) 2.5(4) 2.2(7) 2.0(8) 4.3(5)3.3 (6)
Skagfirdingur (NW) 1.5(9) 15(10)1.7(8) 2.2(7) 2.9(4) 3.3(4) 2.8(8) 3.2(7)

Snaefell (NE) 2.6 (8)
Thorbjorn (SW) 25(7)2.3(9)
Basafell (Wfj) 2.3(9)2.3 (10)

Total of 10largest 246 259 27.0 282 30.7 31.8 381 376
Source: Fisheries Directorate

Moreover, it is miseading to say that the ITQs have been
concentrated in fewer hands, because the largest firms holding
ITQs have become public corporations and have in this way come
under the ownership of many more people than before. The great
dispersal of ownership of thelargest fishing firmsis shown in Table
8. Altogether, there are about 10-20,000 shareholders in Icelandic
fishing firms, and there seems to be a development towards a
further dispersal of ownership. The Icelanders see good investment
opportunities in the big fishing firms which, in turn, use the
additional capital to rationaise their operations (and, in some
cases, to extend them to fisheries in other countries). Hence, no
individual in Iceland can therefore be said to control more than a
fraction of the total quota.

7 Shares of total cod equivalent values for each year. Quota holdings in cod,
haddock, saithe, redfish, Greenland halibut and plaice as percentage of total
allotments of cod, haddock, saithe and redfish.
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Table 8
Distribution of Stock
in Ten Largest Demersal Harvesting Firms
in November 1998

ITQs No.of Group Group Others Biggest

1998 stock- 1 2 stockholders:
Harvesting firm /99  holders 1 3 5 10
Samherji 57 3864 9 1 89 21 62 76 80
UA 53 1720 35 49 16 20 50 64 76
Grandi 4.8 1,080 18 21 61 26 47 57 71

Har. Bodvarsson 4.3 1,227 19 37 44 10 24 37 59
Thorm. rammi 3.8 580 18 23 59 19 35 42 61
Vinndustodin 3.3 762 17 35 48 18 38 48 67
Skagfirdingur 3.2 197 22 8 70 56 74 87 94

Snaefell 2.6 119 3 96 1 92 9% 98 99
Thorbjorn 2.3 368 6 1n 83 11 34 51 711
Basafell 2.3 332 18 27 55 24 39 48 o4
Tota 37.6 10,049

Group 1: Municipalities, cooperatives, pension funds, stock funds, etc.
Group 2: Corporations and cooperatives listed on the |celandic stock exchange.

Remaining Problems

This brief review suggests that the ITQ system in the lcelandic
fisheries has performed as well as could be expected, and without any
serious social consequences. However, some problems remain. Some
of them are institutional and can be corrected, but probably a a some
political cost: the partial exemption of small boats from the system,
some remaining restrictions on transfers, and the uncertain legal status
of the quotas.

But a further problem does not lie in the institutions or rules that
apply to the Icelandic fisheries, but rather in the fact that all quotas
have to be expressed in metric tonnes over the fishing season whereas
the values of two tonnes are not aways equal, either because they
come from different species of fish or because specimens of one
species differ in value. Discarding may therefore occur. However,
bycatches, the throwing away of non-targeted species, are not much of
aproblem in the Icelandic ITQ system because a quotain one species
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is easily transferred to a quota in another species, and they have a
common denominator, namely cod.

Highgrading, the throwing away of specimens of the targeted
species, usualy because they are too small to be of much value, seems
to be a greater problem, even if its extent is probably exaggerated by
critics of the ITQ system. In a 1993 report by a government
commission on highgrading in the demersal fisheries, it was estimated
to range from 1 to 6% of total catch volume depending on the types of
gear and vessals used (Arnason, 1994). Moreover, according to the
report there had been no detectable increase in highgrading since the
introduction of the ITQ system. One reason for the relative
insignificance of highgrading is undoubtedly the strict surveillance of
fishing vessels. It should a so be pointed out that highgrading is caused
because it is quite difficult to differentiate in harvesting instead of in
landing between specimens of different value. In the future, hopefully,
improvements in fishing gear will enable skippers and their crew to
differentiate more fully than now between such specimens.

Another interesting problem has appeared in the Icelandic fisheries
in the 1990s. If one stock of fish is excessively harvested, another
stock competing with it for food may grow disproportionately large.
The ecological balance has been disturbed. It is therefore important to
take a multi-species approach to the fisheries.

The most important marine mammal in Icelandic waters is the
whale. In thefirst decades of the 20th century when whaling by foreign
fleets had driven various whale stocks to the brink of extinction,
Iceland imposed a moratorium on the whaling industry, and only
resumed harvesting whales when the stocks had strengthened. But in
1985 the International Whaling Commission decided on a moratorium
on commercial whaling. Iceland had to comply with it, even if marine
biologists presented evidence to the effect that the stocks harvested in
Icelandic waters—fin, sei and minke whaes—were not in any
danger. The reason for Iceland’s compliance with the ban on whaling
was not least the fear of adverse reactions in its best markets for fish
products, such as Germany and the United States.

Subsequently, however, research has shown a large growth in the
whale population in Icelandic waters. It is even more evident now than
in 1985 that limited harvesting would not put the fin, sei and minke
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whale stocks at risk. Moreover, the size of the whale stocks can have
considerable effect on the productivity of the fish stocks in Icelandic
waters. It has been estimated by lcelandic marine biologists, for
example, that if the whale stocks in Icelandic waters increase to the
level of 40 years ago, the productivity of the cod stock is likely to
become 10% less than it would otherwise have been. The problem is,
to put it bluntly, that whales (and for that matter also seals) are
competing with man for thefish in the North Atlantic Ocean. A strong
argument can therefore be made for lifting the ban on whaling, not
only because avaluable resourceis not being utilised, but also because
it may be necessary to maintain balance within the marine ecosystem.
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4. Current Controversies

While the Icelandic fisheries present a strikingly different picture
from those in many neighbouring countries, whose fisheries are
loss-making, heavily dependent on government subsidies and often
even depleting fish stocks, the ITQ system is ill quite
controversia in lceland. Its most unpopular aspect is the
transferability of quotas. Regularly, thereis a public outcry when a
holder of aquotasdllsit, even if this can be seen as a positive step,
since it means that the seller leaves the over- capitalised fisheries:
thisis readjustment by trade, not by force.

But in public debate, some more genera philosophical objec-
tions areraised to the ITQ system. One common objection is based
on the fact that it means at |east the partial enclosure of fish stocks.
It implies the development of exclusive extraction rights to fish
stocks which share some important features of private property
rights, as we have seen. It is argued that the initial alocation of
guotas at the end of 1983 in the demersal fisheries was unjust
because it constituted a gift to their recipients—owners of fishing
vessels operating in the three preceding years—excluding all
others. The critics of the ITQ system say that the fish stocks in
Icelandic waters are the declared common property of the Icelandic
nation, and that it is therefore unjust that individual fishing firms
should reap the profit of utilising them. They propose either that the
guotas should be taken from their present holders and auctioned off
by government, or that a specia tax should be imposed on their
holders, designed to capture the rent which can be derived from the
resource.

This being said, the opposition in Iceland to the ITQ system has
probably been no stronger than was to be expected in a country so
dependent on fishing. In Iceland, amost everyone lives in some
ways close to the fisheries, and everything which happens there is
well reported in the media, whereas in most other countries fishing
is margina to the economy and usudly given scant attention in
public debate. Therefore, less opposition should be expected from
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the generd public in most other countries to the introduction of
ITQ systemsin fisheries.

Is the ITQ System Unjust?

The arguments against the initial alocation of quotas are directed
solely at the alocation of quotasin the demersal fisheries at the end
of 1983. It would seem that if that was unjust, so was the initia
alocation of quotas in the pelagic fisheries in 1975-80 and in the
small nephrops, shrimp and scallops fisheries in the 1970s. It is
however difficult to see how the demersal quotas could have been
alocated in any other way than on the basis of catch history.

Thetask was, to return to our illustration of the fisheries problem
in Chapter 1, to reduce the fishing fleet from sixteen to eight boats.
While in theory this could be done by government either taxing or
pricing eight boats out, in practice it could only be done by
assigning quotas sufficient for the successful operation of eight
boats to the existing sixteen boats, making them transferabl e so that
the more efficient could over time buy out those who wanted to
leave the fisheries, because of old age, better opportunities
elsewhere or for other reasons. In this way, and in this way only,
could the necessary adjustment take place peacefully. After all,
vessel owners had invested in their vessels, gear and practica
knowledge (human capita), in the belief that the fishing groundsin
Icelandic waters would remain open to them. When it was
necessary to restrict access, it seemed natural to restrict it to those
who had made such investments because they werethe only onesto
lose from the restriction, not those who had not made any such
investments. It was easier (less costly) not to enter the fisheriesthan
to leave them.

Putting it differently, this wasthe only Pareto-efficient change. A
changein ingtitutions is Pareto-efficient if (a) all benefit from it, or
(b) some benefit, and no one loses (Buchanan, 1959). If
government had auctioned off the quotas, it would itself have
benefited. Those eight boat owners who would have been able to
purchase quotas would have neither benefited nor lost. But those
eight who would have been outbid at the auction would have lost,
because their capital, quite specific to the fisheries, would have

59



become almost worthless overnight. On the other hand, when
guotas were assigned to the existing owners of fishing capital, and
made transferable, as was done, no one lost. Those eight boat
owners who would, over time, have bought quotas from the other
eight boat owners, would have benefited. Those eight boat owners
who would have sold their quotas and l€eft the fisheries would aso
have benefited. Even government would have benefited by the
increased productivity in the fisheries, in the form of higher tax
revenues. The crew of the eight boats which would have had to
leave the fisheries would under an initial assignment of quotas to
vessel owners have had a much longer adjustment period than
under a government auction which would have made them
redundant overnight. Their skills were not anyway specific to
fisheries; they could therefore seek employment el sewhere without
losing much of their bargaining power.

By the initial allocation of catch quotas on the basis of catch
history, no one was harmed. On the contrary, a system of ruleswas
developed under which a group of people who had been imposing
economic costs on one another by over-utilising the fish stocks in
Icelandic waters, could in transactions put an end to this. Unlike
pollution, however, the harm wasinvisible: it was benefit foregone,
the possible rent from a fertile resource which had been dissipated
in over-capitalisation and excessive fishing effort.

The ITQ system was, to use economic jargon, a way of
internalising an externadity. Its introduction consisted in assigning
responsibility for the fish stocks to individuals and thus enabling
them to eliminate the harmful effects that they had previously had
on one another by their activities. It istherefore misleading to speak
about a ‘specid gift’ to the owners of vessels in the demersal
fisheries when they received vessel catch quotas at the end of 1983.
What government did for them was what it had previously
neglected to do, and what is usualy regarded as its duty: to define
and uphold a system of rules under which people could settle their
differences peacefully and to mutua advantage. This system of
rules certainly enabled Icelandic vessel ownersto create wealth, but
thisis precisely what property is supposed to do.

At this point, opponents of the Icelandic ITQ system may
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however point to the declaration, in the 1990 Fisheries Manage-
ment Act, about the fish stocks being the common property of the
Icelandic nation. It is an interesting question what this declaration,
inserted at a late stage in the evolution of the ITQ system to
facilitate avotein the legislature, precisely means. Legal expertsin
Iceland answer that the concept of ‘common property’ is rather
vague (Lindal, 1998). They say that this declaration should not be
interpreted as if the fish stocks belonged to government like some
buildings and carsin Iceland do. It should be regarded, rather, as a
declaration to the effect that Iceland has full jurisdiction over the
fish stocks in Icelandic waters and that their utilisation have to
servethe long-term interests of the Icelandic nation. Certainly, they
say, legidators did not mean to nationalise the fish stocks by
inserting this declaration into the Fisheries Management Act.

The Demand For a Resource Rent Tax

Some I celandic economists have argued for a specia resource rent
tax in the fisheries, on the grounds that such atax would not have
any distortiona effects, unlike most other taxes, that the owners of
fishing vessels do not deserve the rent from the fish stocks, and that
such atax might make I TQs more acceptable to the general public
(Gylfason, 1990; Maller, 1996).

It should be pointed out that unlike pollution fees, for example,
such a tax would not be corrective (serve to internaise an
externality, to use economic jargon again). The ITQ system has
aready accomplished the necessary correction by enabling vessel
owners to reduce fishing capital and fishing effort in their
transactionsto the most profitable level . The proposed resource rent
tax would therefore be redistributive. While a resource rent tax
might seem plausible, if it could replace other more distortional
taxes, it is quite optimistic to think that it would do so. It is more
likely that it would, in the long run, simply broaden the basis for
taxation in lceland, adding yet another source of income to
government.

Moreover, there are reasonsto believe that such atax would have
distortional effects on operations in the fisheries (Johnson, 1995
and 1999). Consider the possibility that government would
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gradually take the quotas away from their present holders, over a
period of 10 years or so, and rent the quotas again to them, for
perhaps 2-3 years. This would mean that the incentives and
therefore the behaviour of vessel owners would change. They
would no longer think of themselves as having an interest in the
long-term productivity of the resource. The responsibility for the
resource would lie with government. Therefore, vessel owners
might support higher TACs than would be optimal. Monitoring
would also become more difficult. One of the great advantages of a
ITQ system isthat the quota holders each have awell- defined share
in the resource; they have an incentive to co-operate amongst
themselves and with government, and to monitor harvesting. In
short, the difference between the behaviour of vessel owners under
an ITQ system and under a system of resource rent taxes is that
between owners and tenants.

It may be argued that owners of fishing vessels do not deservethe
rent that they will, under the ITQ system, be ableto derive from the
fish stocks in Icelandic waters. Rent from a natural resource is by
definition created not by the firms utilising the resource, but by the
limited supply of the resource. In a sense, the generation of vessel
owners receiving the initial quotas are indeed enjoying a windfall
profit. But it is also the consent and active co-operation of this
generation which is crucial to the success of the change in
institutions. It is difficult to see any others who deserve the rent,
either. It may aso be quite difficult to isolate the full rent derivable
from aresource in such away that it will not decrease in the very
process of isolating it, as we have seen.

Moreover, if therent derived from the exclusive access to thefish
stocks in Icelandic waters is to be captured by a specia resource
rent tax, then it would seem only fair that the rent derived from
other resources in limited supply, including land, hot springs, and
human talent, should aso be taxed. This would however be very
difficult, both for technical and politica reasons. It is by no means
certain, either, that a special resource rent tax on the fisherieswould
make the ITQ system more acceptable to the genera public. The
most unpopular aspect of the system is that holders of quota can
sell it and leave the fisheries with a large sum of money. As the
adjustment process goes on, thisis likely to happen less and less
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frequently. More and more people have also become shareholders
in fishing firms, as described in Chapter 3. The holders of quotas,
although much less voca than the opponents of the ITQ system,
may, in the end, be a much stronger interest group. They have a
specia interest in the system which is clear and concentrated
whereas the interest of each taxpayer in asmall sharein therevenue
from a possible resource rent is rather weak.

What is most important is that when the evolution of the ITQ
system is studied, it becomes abundantly clear that it would never
have been introduced if it had not been in the interest of owners of
fishing capital to accept it. The ITQ system was politically
possible, unlike a special resource rent tax or agovernment auction
of quotas, because it did not work against the private interest of
vessel owners. It is no worse for that. Economists since Adam
Smith have told us that thereis nothing wrong with private interest,
if and when it coincides with the common good. It is the great
advantage of the ITQ system in the fisheries that it directs the
private interest of each vessel owner towards the public interest in
profitable fisheries and conservation of fish stocks.

Possible Future Developments

If a resource rent tax were imposed on the Icelandic fisheries, it
would be a double irony. First, the fisheries problem was that of
harmful effects of economic activity. The over-capitaisation and
excessive fishing effort, leading to dissipation of the resource rent,
was because vessal owners did not operate under an efficient set of
rules. The ITQ system enabled them to escape from this * tragedy of
the commons' and to capture the rent previously dissipated. If
government then stepped in to remove the rent by atax, it would
have replaced one set of harmful effects for vessel owners, namely
rent dissipation in the form of over-capitaisation and excessive
fishing effort, with another set of harmful effects, namely the tax.
What is the point of legislation if not to make the remova of
harmful effects of economic activities possible for those who were,
in the first place, affected by those harmful effects?

Second, quitelikely much, or even most, revenue from such atax
would be dissipated in the effort by various interest groups to
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secure a part of it for themselves. Ironicaly, then, rent dissipation
offshore, through the costly process of over-investment in the
fisheries, would be replaced with rent dissipation ashore, through
the costly process of political redistribution.

Be that as it may, the Icelandic government, in response to the
public dissatisfaction with the ITQ system, has appointed two
commissions to make suggestions on possible improvements of the
ITQ system in the fisheries and on other aspects of resource
management in the economy. The work of these two commissions
was held up by the court cases on the constitutionality first of the
fishing permits and then of the ITQs, mentioned in Chapter 1. But
after the decision by the Supreme Court, in the spring of 2000, that
the ITQ system was indeed constitutional, the two commissions
started deliberating again, probably delivering their final reportsin
late 2000 or early 2001. It is difficult to predict which
recommendations those two commissions will make, and also
which, if any, of such recommendations Parliament would accept.
The evolution of the ITQ system in New Zeadand since its
introduction in 1986, in many ways paralle to that in Iceland, may
however offer some guidance.

Initially, the New Zealand system differed from the I celandic one
in two important respects. First, vessdl catch quotas were issued in
terms of tonnes, not fractions of the TAC in each species of fish, the
ideabeing that government would buy or sell quotasto make up for
changes in the annual TACs. Secondly, government imposed a
resource rent tax on quota holders. Both those measures were later
abandoned, and apparently for the same reason, that government
felt that closer co-operation with fishing firms was necessary. The
quotas became TAC-shares as in Iceland; and a cost recovery
charge replaced the resource rent tax (cf. Mgjor, 1999). The rule
now applied in New Zeaand is that fishing firms bear the full costs
of administering and enforcing the ITQ system.

Thisisaso apossible, and indeed quite alikely, outcome of the
process of reconciling the general public in Iceland with the ITQ
system. If acost recovery charge were imposed on Icelandic quota
holders, presumably they would aso get a larger say in the
administration and enforcement of the system, which would
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enhance their sense of responsibility for the resource. It would be
an important step towards the self-management of the fisheries and
probably also serve to strengthen the rights of quota holders. At
present, their rights are imperfect, not only because of the uncertain
long-term status of the quotas, but aso because those rights are
quite narrow in scope, being by definition rights of extraction rather
than property. In the near future, the two most important tasks in
ITQ fisheries systems will be to find ways of setting TACs in
different fish stocks efficiently—not to reach levels of amaximum
sustainable yield, but the usualy somewhat lower levels of
maximum profitability—and to create incentives to increase the
value of those fish stocks. These two tasks can only be undertaken
by real stakeholdersin the fisheries.

One of the main arguments for private property rights is that
owners have strong incentives to experiment and innovate in the
utilisation of their resources. New techniques in fencing and
branding, and in fertilising fishing grounds or genetically improv-
ing individua fish, might make fish stocks much more valuable
than they are now (De Alessi, 1998). Instead of being hunters and
gatherers, fishermen might become cultivators. A process of such
experiment and innovation in the fisheriesis not likely, however, to
take place unless I TQs are strengthened into some forms of legally
recognised private property rights.
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