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1. Introduction

This- study 4is a part of the work of a committee appointed by the Danish Prime
Minister to prepare a report on the development of the Faroese economy, including

that of the commercial banks, from the beginning of the 1980s to the present day. The

“ committee soon realised that although many réports liad been written on the economy

of the Faroe Islands, there was a need to ook more closely into its structure at the
micro level. Furiher, because of the preponderanée of the fishing sector in the Faroese
economy, comparison with the Icelandic economy seems natural. This should also be
of interest to Icelanders, both because of the similarity of the problems envisaged and
the necessity to understand what went wrong in the Faroese economy. By looking into
the productivity of labour and capital, remuneration of production factors, fisheries
management and the utilisation of resources, we expect to find a clue to the
differences in performances of the two economies.

In chapter 2 we use available statistical information to calculate labour and
capital productivity’s for the two respective countries. This is done both for the
fisheries and fish processing by using SALTER-diagrams. By excluding industrial
fishing it turns out that both catch per tonne and catch per fisherman are much higher
in Iceland. Nevertheless, including subsidies in the Faroese Islands, efficiency of
wages is approximately equal for the two respective fishing flests. The general
conclusion is that by using subsidies, driving a wedge between the landing price and
market price of fish inefficiencies in the fisheries are being concealed.

Chapter 3 is on fisheries management in Iceland and the Faroe Islands. It is
maintained that the management system used in Iceland has led to cost reductions and
improved efficiency in the fisheries.

In chapter 4 the optimal fishable stock is estimated for cod, haddock and saithe.
Also the recommended TACs and landings are shown. The difference between these
can be used as an indication of the success of fisheries management.

Finally, in chapter 5 a "Faroese shock” is supplied to the Icelandic economy. A
shock of this magnitude has severe consequences in the Icelandic economy, despite its

lesser dependence on fish.
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2. Productivity in Iceland and the Faroe Islands

In this chapter we look at some statistics on productivity in the fishing industry in
Iceland and the Faroe Islands. We calculate labour and capital productivity in the two

economies respectively and investigate how it has changed over the last five years.

Productivity at the micro level is studied. It is argued, by employing SALTER-

diagrams, that the implementation of the individual transferable quota system in the
Icelandic fisheries in the mid 1980s has raised productivity. Also by using SALTER-

diagrams we study productivity in the fisheries and the fish processing industry.

2.1 The fisheries

An obvious starting point is to compare fishing capacity of the two fishing fleets.
Total catches in Iceland are normally about 1,5 mio. tons while being 0.25-0.3 mio.
tons in the Faroe Islands. In a normal year more than 50% of the Icelandic catches is
capelin, which is used for industrial use only, i.e. processed into fish meal and cil. In
the Faroe Islands the catch for industrial use is about 40% of the total catch and it
includes species like capelin, blue whiting and Norway pout. Industrial fishing requires
a special kind of fleet. The industrial fishing fleet is something like 10% of the total
number of ships in Iceland and 3% in the Faroe Islands.!

Table 2.1 displays the total number of ships, including the industrial fleet, and
the capacity of the fishing fleets in the Faroe Islands and Iceland during the last five

years.

Table 2.1: Number and total tonnage (in 1000) of all ships >20 tons

Number of ships >20 tons Total tonnage of ships >20 tons

1989 1990 1991 1992 1993 1989 1990 1991 1992 1993

Faroe Islands 256 233 225 214 203 678 61,0 613 587 54,2
feeland 316 506 506 479 116 115 117 116

Source: Fisheries Association of fceland [D"tvegur 1989,1992] and Statistical Bureau of the Faroe
Islands [Hagtidindi nr, 4, 1994],

! It should be noted, however, that in capacity terms, the industrial fishing fleet carries more weight.
In the Faroe Islands the capacity of the industrial fishing fleet is around 10 percent of total capacity.
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These figures are distorted, however. Boats under 20 tons are not included owing to

lack of statistics from the Faroe Islands. In Iceland these boats make statistically a

considerable importance,” This is a problem when calculating productivity figures.
Trawlers are of major importance both in the Faroe Islands and Iceland. After

the collapse the of herring stock in the seventies both countries devoted their resources

_to build up a new type of fishing fleet for demersal fisheries, Tables 2.2 and 23 = =

provide some information on the number and the capacity of ships exceeding 20 tons

(trawlers excluded) and trawlers.

Table 2.2: Number and total tonnage (in 1000) of ships >20 tons, trawlers excluded

Number of ships >20 tons Total tonnage of ships >20 tons

1989 1990 1991 1992 1993 1989 1990 1991 1992 1993

Faroe Islands 140 130 125 115 110 224 224 198 172 16,0
Iceland 401 390 393 371 60,3 598 61,0 595

Source: Fisheries Association of Iceland [Utvegur 1939 1992] and Statistical Bureau of the Faroe
Islands [Hagtibindi nr, 4, 1994].

Table 2.3: Number and total tonnage (in 1000) of trawlers

Number of trawlers _ Total tonnage of trawlers

1989 1990 1991 1992 1993 1989 1990 1991 1992 1993

Faroe Islands 116 103 100 99 93 454 40,8 41,5 415 382
Iceland 115 113 113 107 56,2 556 559 56,7

Source: Fisheries Association of Ieeland [Utvegur 1989,1992) and Statistical Bureau of the Faroe
Islands [Hagtibindi nr, 4, 1994],

From Table 2.3. one can see that, in terms of capacity, trawlers in Ic;cland are larger
than trawlers in the Faroe Islands. The reason for this is that there are more freezing
trawlers in Iceland than in the Faroe Islands, although Faroese fishermen started deep
water fishing earlier.,

In Table 2.4 we find figures for total catch, industrial fish excluded, and catch
per ship tonnage which measures catch/capacity productivity, i.e. efficiency of the two

fleets, respectively,

> When the individual vessel quota system was infroduced in the Icelandic fisheries 1984 the
politicians left a loophole in the system. A fisherman on a certain type of small boats are allowed io
fish as much as he can as long as he uses hand- or longline. An overall catch quota is then laid on
these boats and the fisherman who has the best boat and puts in the most effort will receive the
highest catch and therefore the largest share of the overall catch quota. This calls for capital stuffing.
The number of small boats fishing under this system have increased from ca. 1150 in 1984 to 2000 in
1991. Boats fishing under the system mainly catch cod which is the most valuable caich, excluding
crabs. In 1984 the cod catch of small boats was ca. 6% of the tolal catch but ca, 14% in 1992. Source:
Committee for development of the fishery management system: A report to the Minister of fisheries.






Table 2.4: Total catch and catch per ship tonnage (in 1000), industrial fish excluded

Total catch Catch per ship tonnage

1089 1990 1991 1992 1993 1989 1990 1991 1992 1993

Faroe Islands 192 180 190 172 142 - 2,83 295 3,10 293 262
Tceland 836 809 784 . 771 721 703 6,770 6,64

Source: Fisheries Association of Iceland [I}tvegur 1989,1992] and Statistical Bureau of the Faroe
Islands [Hagtidindi nr, 4, 1994].

- We exclude industrial fish to get a more realistic picture of the efficiency of the two

fleets. Unfortunately, we could not obtain statistics on the capacity of the industrial
fishing fleet in the Faroe Islands, so catch per ship tonnage there includes the industrial
fishing fleet tonnage. This leads to a lower productivity figures in both fleets, but on
the assumption that the industrial fleets are of relatively same size in both economies,

there should be no major problem in comparing the productivity figures.

Table 2.5: Fishermen productivity, industrial fish excluded

Number of fishermen Catch per fisherman (tons)
1989 1990 1991 1992 1993 1989 1990 1991 1992 1993
Faroe Islands 5555 5678 4805 3756 3050 34 32 39 46 46
Iceland 6286 6551 6135 5685 133 123 128 137

Source: Fisheries Association of Iceland [Utvegur 1989,1992), Statistical Bureau of the Faroe
Istands [Hagtidindi nr. 4, 1994) and Statistical Bureau of Iceland [Landshagir 1993].

In Table 2.5 we show catch per fisherman, industrial fish excluded. The number of
Faroes fishermen is an estimate from tax authorities on the islands., The figures include
all fishermen. According to these data, the number of fishermen has declined in both
economies. Catch per fisherman has increased considerably in the Faroe Islands over
the last five years, or by 35 percent. It is obvious that catch per fisherman productivity
is growing in both fleets. In conclusion, both fleets are becoming more efficient with

regard to labour used, especially the Faroese fleet.
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2.2 Productivity and the fisheries management system

In previous sections we have calculated various aggregate productivity figures for the
fisheries in the Faroe Islands and Iceland. In this section we intend to look at
productivity in the two economies at the micro level, using SALTER-diagrams. The
two productivity figures calculated are capital intensity (/L) and wage productivity

- -{Q/w);-which-one can define-as-efficiency of wage-units paid-to labour.- The SALTER---- -

diagrams are drawn in such a manner that on the y-axis one reads the productivity for
the individual firm and from the x-axis its relative size compared to that of all firms in
the sample., .

The data used for Iceland consists of relative size of companies compared with
that of the whole sample, capital intensity and efficiency of wage units for the fifty
largest companies operating in the fisheries and/or fish processing in the years 1985
and 19923 Although turnover data for individual firms are confidential we have a
- good reason to believe that the sample covers over fifty percent of the total turnover in
the two industries. The reason for selecting the years 1985 and 1992 as sample years
is that in 1984 individual vessel transferable quota fisheries management system (ITQ)
was introduced in the Icelandic fisheries. This allows us to compare productivity of
the fifty largest companies in the two sectors before (almost) and after the introduction
of the ITQs and see how it affects productivity of capital and wages.

The theory predicts that under a competitive fisheries management system (or
no system at all) fishermen will overinvest in capital and use too much labour in their
search for higher profits. The resource rent will disappear and overutilisation of the
fish stocks will result. This outcome is often referred to as the tragedy of the
commons.* 1If the theory predicts correctly, productivity and profits will rise, at least
in the fisheries, by the introduction of an ITQ fisheries management system, cetris
paribus. It is also very likely that the transitional dynamics from one steady state to
another will take a number of years.5 We would require a system of differential
equations to describe the dynamics fully and to predict the time the transition would
take, but that is well beyond the scope of this report.

Figures 2.1 and 2.2 depict average productivity®of capital and wages
respectively in 1985 and 1992.

3 We kindly a knowledge Asgeir Danielsson at the National Economic Institute for providing us with
this data.

4 See further Hardin (1968),

3 For a excellen examples of potential dynamics from one stedy state to another see Arnason (1980),
Arnason (1990a) and Clark (1976).

§ Which is proportional to marginal productivity if one assumes a Cobb-Douglas production
technology in the two sectors.
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Figure 2.1: Capital intensity for the fifty largest firms in the fishing
sector in Iceland in 1985 and 1992
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Figure 2.2: Efficiency of wage units for the fifty largest firms in the fishing sector
in fceland in 1985 and 1992

While looking at the two diagrams one has to bear in mind that the cod stock, which is
the most valuable fish stock in Iceland, was in a very bad shape in 1992 due to
overutilisation and harsh biological conditions. Therefore one can not truly reveal the
changes in productivity before and after the introduction of the ITQs. On the other
hand, as can be seen in Figure 2.1, that 10 percent of the fifty largest firms are enjoying
a substantially higher capital productivity in 1992 than in 1985. This indicates that
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firms are getting more productive and that overcapacity is being reduced. To our
surprise there does not seem to be any sign of scale effects in the industry? and
therefore, a constant returns to scale production technology would seem a potential
aﬁprorximaitibn to the true technology. 7 '
By calculating weighted average of capital productivity for the whole sample
one observes that in 1985 it was 1.22 while in 1992 it was 1.05. This reveals the fact

- -that-capital--productivity- has- been -declining-in-the -whole -sample;-which--should-be - - - -

considered normal bearing in mind the reduction of catches.

In Figure 2.2 we have drawn a SALTER diagram for the efficiency of wage
units. Approximately 24 percent of the fifty largest companies enjoy more efficiency
of wage units in 1992 than in 1985. This can be explained partly by the fact that real
wages fall in Iceland during the late eighties and the early nineties. We truly believe
that the introduction of the ITQs plays a great role in these increases in wage
productivity. Weighted average productivity of wages in 1985 was 4.04 while in 1992
it was 4.10. This indicates that labour productivity for the whole sample has risen after
the introduction of the ITQ's. It is obvious that increased efficiency of wage units will
take place much sooner than that of capital because of the nature of fixed capital.
This draws attention to what was mentioned earlier, that is, the transitional dynamics
from a competitive fisheries system to an ITQ system.

The general conclusion is that the fifty largest firms seem to be more
competitive after the introduction of the TACs in the mid 1980s. When the fish stocks
have been built up again it is very likely that the resource rent will be substantial, and
not until then will the benefits of the ITQs become fully apperent.

7 That is, there seems to be a equal probability of large firms showing high productivity figures as
small ons, if one exercises a random draw by the eye from the sample.






2.3 Productivity at the micro level: The fisheries

In this section we look at the productivity in the fisheries in Iceland and the Faroe
Islands and as before, we employ SALTER-diagrams. The data from Iceland consist

of efficiency of wage units and capital pro-ductivil:y.8 The data used for the Faroe

--Islands- consist-of-efficiency- of- wage--units;-net - of - subsidies, -and-the--output-net -of —---

subsidies/rents paid to capital, ratio.” The ratio is used as a proxy for capital intensity.
For our calculations we use turnover, net of subsidies. It is worth mentioning that
using gross turnover, productivity figures in the two fishing fleets are approximately

equal.

Efficlency wage units
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Figure 2.3: Efficiency of wage units in the Icelandic fisheries

Beginning with the Icelandic fishing fleet we can observe from Figure 2.3 that
efficiency of wage units has fallen substantially between the years 1985 and 1992. This
is somewat paradoxical, bearing in mind the results from the fishing industry in general,
described earlier, This can partly be explained by the fact that decreasing income was

followed by a fall in catches. In Iceland the wages in the fisheries are based on a

® The data were providied by National Economic Institute of Iceland, A firm is defined to be in the
fisheries if it has more than 80% of its income from operating a fishing vessel. The sample for 1985
includes 30 firms and the 1992 the sample 45 firms.

? The data were provided by Bjami Olsen at the Statistical Bureau of the Faroe Islands
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revenue sharing system. The shares are linked to oil prices and therefore higher oil

prices in the mid-eighties could be the reason for changes in efficiency of wage units,

i.e. share to labour could be higher in 1992 due to lower oil prices. The third reason

for lower productivity in the nineties is that world prices for fish has fallen, resulting in

lower income in the fisheries.

_In Figure 2.4 one observes that 90 percent of firms in the Faroese fisheries have

lower efficiency of wage units in 1992 than in 1985.
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Figure 2.4: Efficiency of wage units net of subsidies in the Faroese fisheries

Recall that the Faroese productivity figures are net of subsidies, but including those,
the figures for the two fleets are approximately equal. The argument used for
explaining lower productivity in the latter sample year in Iceland also applies to the
Faroe Islands.

In light of the productivity figures displayed in chapter 2.1 and 2.2 it comes as
a surprise that efficiency of wages is nearly the same in the two fleets. This leads us to
the conclusion that the two fleets are almost equally efficient in regard to wages paid
to labour.

In Figure 2.5 we can see that productivity of capital in the Icelandic fleet has
fallen. This indicates either a fall in income or an overinvestment in the fishing fleet.

From previous exercises we know that income has fallen because of lower catches and

11
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fish prices.  Therefore we cannot conclude, without further evidence, that

overinvestment has played a role in the productivity decrease without more evidence.

151
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Figure 2.5: Capital productivity in the Icelandic fisheries

In Figure 2.6 we show the turnover net of subsidies/capital share ratio in the Faroese
fisheries. We observe that 40 percent of firms in the fisheries pay relatively higher
capital share in 1992 than in 1985 while 60 percent pay approximately the same share
in both sample years. This does niot come as a surprise since it is widely believed that

the Faroese fisheries were more indebted in the latter sample year.
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Figure 2.6: Turnover net of subsidies, capital share ratio
: in the Faroes fisheries
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The general conclusion from the SALTER-diagrams is not clear-cut. It seems that the

efficiency of firms is essentially the same in the two fleets with regard to the efficiency

of wage units. Share of income paid to labour is very comparable in the two fishing

fleets. In 1985 it was 37.7% in the Faroe Islands while it was 35.2% in Iceland. In

1992 it was 39.1% in Iceland and 40% in the Faroese fleet, Share of income accruing

.. to..capital, i.e. rents,.has. risen considerably.in the Faroese fisheries. . .In 1985 it was. . ... . .

14.9% and rose to 31.2% in 1992. This increase in rents gives us a reason to believe
that debt has risen drastically and income has fallen. Unfortunately, we cannot
calculate the share of income paid to capital in Iceland due to lack of data.

The wage shares figures do not differ greatly.  This is somewhat puzzling
because productivity of fishermen is substentially higher in Iceland, (see Table 2.5).
Consequently we must look at the entire fisheries sector, i.e. both fisheries and fish

processing, in order to find a plausible explanation for this result.

2.4 Productivity at the micro level: The fish processing sector

One possible explanation for the similar productivity figures in the two fleets is that
income in the Faroese fisheries is higher than in the Icelandic one. Fish processing
plants purchase raw material (fish) from the fisheries and therefore the price paid by
the fish processing sector plays a great role in determining how efficient/productive the
two sectors are in terms of turnover per wage unit. If prices are high the fisheries look
efficient and the fish processing firms inefficient and vice versa, at given market prices.

In Figure 2.7 we show the cfficiency of wage units in the Icelandic fish
processing sector.'® Output per wage unit has risen for all firms, which induces us. to
conclude that the fish processing firms are becoming more efficient. We also observe
that there is a greater difference between the most productive and the least productive
firm. In Figure 2.8 we show the capital intensity in the fish processing sector in
Iceland. We observe that capital productivity is higher, nearly across the entire sample
and more videly distributed. The general conclusion for Iceland is that although

income has fallen the firms are becoming more productive. This can partly be

19 The sample includes 49 firms in 1985 and 44 in 1992,
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explained by a decrease in real wages and partly by the restructuring of fish processing

firms followed by the reduction of cod catches.
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Figure 2.7: Efficiency of wage uniis for the fish processing industry, in Iceland
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Figure 2.8: Capital intensity in the fish processing industry, in Iceland
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In Figure 2.9 one can find the efficiency of wage units in the Faroese fish processing
sector.” Income of firms in the Faroese sample includes subsidies. Unfortunately we
could not get subsidie figures for all firms, so excluding subsidies from income is not
possible. 25% of the income of § firms in the 1989 sample consists of subsidies, 19%
of income for 9 firms in the 1991 sample and 16% of 2 firms in the 1992 sample.
Studying the SALTER-diagrams for the Faroese fish processing industry one has to

bear this in mind, i.e. the productivity when income is netted of subsidies is lower than o

shown in figures 2.9 and 2.10. Unfortunately, comparable data were not available for
1985.

Efficiency of wage units rose considerably between 1989 and 1991 although
subsidies decreased from 25% to 19% of income. In 1992 output per wage unit of
approximately 40% of firms lowered again, possibly because of lower income and

lower subsidies.
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Figure 2.9; Efficiency of wage units for the fish processing
industry in the Faroe Islands

In Figure 2.10 we show the output/capital share ratio for the three sample
years. Using this measure we observe that productivity rose substantially between

1989 and 1991. In 1992 approximately 50% of the firms show lower productivity

1 The 1989 sample consists of 18 firms, the 1991 sample 18 firms and the 1992 sample 6 firms.
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figures than in 1991. This can be explained by lower income and increased their

indebtedness.
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Figuare 2.10: Capital intensity in the fish processing industry in the Faore Islands
The general conclusion is that the subsidies in the Faroese fisheries sector have
distorted the derived demand schedule of fish processing firms for fish. By keeping up

revenue in the fisheries by paying “market prices” for landed fish, inefficiency in the

fisheries is “transplanted” to the fish processing industry.
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3. The fisheries management

In this chapter we look at the fisheries management systems in Iceland and the Faroe
Islands. =~ . - S

3.1 _The fisheries management systeminlceland™ = .

The current fisheries management system in Iceland was introduced in 1984.2 Up to
1984 anyone was allowed to fish as much as he could This entailed an
overinvestment in capital used in the fisheries. In 1984, a vessel transferable quota
fisheries management system was introduced in the fisheries for the major species and
was made approximately uniform in 1988."* The system works more or less in such a
manner that each vessel is issued an annual catch quota. The size of the quota is
simply a multiple of the total allowable catch (TAC) and the vessel’s calculated share
therein, A particular vessel may hold TAC-shares in many different species. The TAC
is determined by the Ministry of Fisheries on the basis of recommendations from the
Marine Research Institute.

An important feature of the current system is that the Ministry of Fisheries has
some autonomy in the annual allocation of quotas. This means that in allocating a
quota the Ministry of Fisheries is not really bound by the rule described earlier. Thus,
according to previous practice of the Ministry, proven seaworthiness and some
minimal fishing activity of the vessel seems to be a prerequisite for receiving a quota.
Quotas may be revoked at any time, if the vessel in question is judged to have violated
the fishing regulations set down by the Ministry of Fisheries.

All TAC-shares can be officially modified by a permanent transfer between
vessels. The allocated vessel quotas are transferable subject to some restrictions. The
quotas are perfectly divisible so that any fraction of a given quota may be transferred.
The particulars of the exchange are not registered. As quotas are only issued for a
year at a time transfers of future quotas, although by no means prohibited, are really
only feasible on a contingency basis. The only way for an entry of an individual into
the fisheries is by purchasing quotas from vessels already participating in the fisheries.
This adds considerably to investment costs and therefore, in practice, it has made
enfrance almost impossible.

12 hig section is based more or Jess on Amasons (1990b).
3 With slight modifications in 1988.
% The system is not a true ITQ system as one can observe in footnote no. 2 in chapter 2.
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Although the system is economically efficient it has invoked a considerable
political debate in Iceland and is now under inspection with potential changes in mind.

3.2 The Faroese fisheries management system

. On the 10 March 1994 a new fisheries management system in the Faroe Islands was set =

in action by law from the Lgting. The system introduced seems to be based on the
idea to maintain the current structure of the fishing fleet. The government sets out a
total allowable catch quota (TAC) for cod, saithe, haddock and redfish after a
recommendation from the Fisheries Laboratory of the Faroer Islands. Then the total
quota is split into shares earmarked for six different types of fishing vessels, ie.
trawlers, par trawlers, longline ships, boats over 20 GRT, boats under 20 GRT and
others. In Table 3.1 one can see how quotas are allocated to six different types of

vessels,

Table 3.1: Quota shares for different types of vessels
Cod Haddock Red fish _ Saithe

Trawlers 4% 1.75% 89.5% 13%
Pair trawlers 21% 10.25% 2.5% 70%
Longliners 23% 28% 1% 0%
Boais > 20 27% 28% 1% 10%
Boats < 20 24% 30% 0% 7%
Other 1% 2% 0% 0%

Source: Law no. 28, 10 March 1994, sct by Foroya Landsstyri

After the quota shares have been allocated to six different types of vessels it is split up
again within each category of vessels. Trawlers are categorized in to (a) deep water
trawlers over 400 GRT, (b) deep and medium deep water trawlers over 400 GRT and
(c) trawlers under 400 GRT Now the three categorized quota shares for trawlers are
split on to individual vessels. Pair trawlers are categorized in to (a) pair trawlers over
200 GRT built after 1984, (b) other pair trawlers over 200 GRT and (c) pair trawlers
under 200 GRT. Now the quota shares for pair trawlers is split on to individual
vessels. The quota share for longliners are not categorized further so the share of the
total quota is split straight on to individual vessels. The rules for splitting the quota for
boats over 20 GRT are somewhat complicatéd and are not 'repcatéd here. The quota
for boats under 20 BRT is split straight on to individual vessels.

Quotas are given to individual vessels for one year at a time by a government
agency. Quotas can be transferred from one ship to another but if it is done two years
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in a row, that vessel looses its rights for a quota share in the future. The fishing year is
three equally long periods.
The system seems to serve well in avoiding entrance of new ships in the

~ fisheries and therefore in avoiding new investments except for renewal of old ships.

The rules for allocating fishing rights to individual vessels are very complicated and
serve no other purpose than to retain the present structure of the fleet. This could be

... .very_inefficient in the long run because _changing from an inefficient vessel type.to.a . ... . . ..

more efficient one seems impossible. Giving quota to ships for one year only at a time
increases uncertainty about future quotas and encourages discarding of small and less
valuable fish. The rules for transferring quotas are inefficient for if quotas were
transferable good fishermen would drive out bad fishermen and the fisheries would
become more efficient over time. The rule that splits the fishing year into three sub
periods precludes fishermen from fishing when most efficient. On the other hand, the
rule can be defended on the grounds that the fishermen would otherwise catch their
quota in a relatively short period, leading to unemployment among the fishermen and
fish processing workers for the reminder of the fishing year, Notably, this is not the
case in Iceland, which in it self should serve as a counter-argument.

The system might serve well as a first step, but it is of paramount importance to
develop it further in order to reduce current overcapacity so that the resource rent can
be collected. An increasing pressure from the industry for a more efficient system is
developing, so changes may be under way in the near future.

19

o



"




4. Fish stocks and catches

In this chapter we take a look at the development of the fish stocks in Iceland and the
Faroe Islands. Also we show the differences in recommended and realised TACs and
how fishing effort has changed. We conclude by calculating aggregate optimal and

-.actnal fish-stocks for the two-countries. -

4.1 The Icelandic fish stocks

Cod, haddock and saithe account for the largest part of Faroese landings and cod is the
most valuable one. Although species such as redfish, herring and caperiin are
important species in the Icelandic fisheries we do not report it. We want to make
inferences about the fish stocks of the two countries as comparable as possible and
therefore, we confine our analysis to the three aforementioned stocks.

In Figure 4.1 we can see how the total biomass and catches have developed
from 1945 to 1993 for cod and saithe and from 1961 for haddock. The total biomass
(fishable stock) is an estimate from the Marine Research Institute in Iceland (MRI) and
as such, it has the vsual statistical properties an estimate has. Further, we show total
allowable catch recommended by the MRI and the optimal stock size, an unofficial
estimate by the MR »* As one can obscrve from the figure we draw the optimal stock
size as a constant which is a simplification due to volatile fishing mortality rates. The
mortality rates depend on biological conditions and fishing effort and hence, it is
dynamic, reflecting the evolvement of the optimal stock size over time.

The fishable cod stock has a downward sloping stochastic trend from 1945
onwards. After the World War II the stock was at a historical peak, weighting more
than 2.5 mio. tonnes. During the war almost no fishing took place in Icelandic waters,
for reasons widely known, leading to this large stock. Icelandic catches seem to have
been fairly stable during the sample period although they increased after the extension
of territorial waters to 200 miles in 1974, Up to 1974 foreign catches in Icelandic

waters were considerable. One can argue that the extension of the fisheries zone lead

'* The optimal stock size is the stock that gives maximum sustainable yield (MSY).
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to an increase in the fish stock until 1980, when overutilisation and harsh biological
conditions caused it to decrease. The MRI has recommended TAC to the government
since 1976. On that recommendation the Ministry of Fisheries has set TAC for cod.
In Figure 4.4 one sees the difference between recommended TAC and actual landings.
The cod is the most valuable specie in the Icelandic as well as in the Faroese fisheries.

The MIR did not begin measuring the haddock stock until 1962. It looks as if

the stock has been moving around the optimal fishable stock size, especially since

1977. This should be the objective of a good fisheries policy, i.e. to keep the biomass
as close to the optimal size as possible. In general we can say that the fishable
haddock stock is in a good condition and if its current management is withheld, the
resource rent from it can be collected in the future under an ITQ system.

The saithe stock is different in nature from the cod and the haddock stocks
since it is a migratory stock. Because of its migratory nature it is essentially
meaningless to assess an optimal size for the local saithe stock, To give an idea of a
potential optimal stock size we show an unofficial estimate from the MRI, After 1975
the saithe stock looks very stable compared to the two other stocks. On this measure,
the stock is now close to its “optimal” size.

Although we do not explicitly describe other fish stocks in the Icelandic
fisheries it is worth mentioning that, the cod stock apart, all relevant stocks are in a

resonable good shape, ignoring the sprawning stock size.

4.2 The Faroese fish stocks

As mentioned before the three most important fish stocks for the Faroese fisheries are
cod, haddock and saithe. In Figure 4.2 we show the estimated stock size,
recommended TACs by the Intermational Council for the Exploration of the Sea
(ICES), landings and the median stock size. The Fisheries Laboratories of the Faroe
Islands do not calculate official figures for the optimal stock size. To see what the
potential optimal stock size could look like we calculate the median stock size for the

three species.
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average so it it is possible that the sprawning stock will expand and the fishable stock
could be in good condition in two years time if mortality rates are kept low, according

to the Fisheries Laboratories. The TACs have been fixed at 42 thousand tonnes for the

1994-1998 period although ICES has recommended catches not to exceed 22

thousand tonnes in 1995, The saithe stock is the only one among the three mentioned

~ here, of which the ICES advises the Faroese to utilise at all. In 1993 the catches of

saithe were 33 thousand tonnes, a sizable decline from very high catches at the

beginning of the nineties.

4.3 Utilisation of the fish stocks

It is of interest to see how well authorities in Iceland and the Faroe Islands have
managed their fish stocks. The stocks are of course renewable but due to the problem
of the commons it needs to be managed by the government or a coalition of firms
operating in the fisheries. The way in which the Icelanders and the Faroese manage
their resources is to give the state the greatest authority. The government in Iceland
takes advice from the MRI, which recommends TACs in the fisheries based on the
development of the fish stocks. The government allocates TACs to the fisheries and in
an ideal setting, the TACs issued by the government and TACs recommended by the
MRI would be approximately equal. This is, however, not the case. In figure 4.3 we
show the relative difference between landings and TACs for cod, haddock and saithe
recommended by MRI in the period 1976-1993.
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Figure 4.3: Recommended TACs and landings, Iceland
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The figure should be interpreted in the following way: The line which shows the TACs
recommended by the MRI is drawn at the 100% level. When a bar tops at the same

level as the line the recommended TACs and actual landings are exactly the same,

7 ihdi?:ai:iné that the advice from the MRI has fully been taken into account byﬂthéi

government. If for example a bar reaches the 160% level it can be interpreted as if

TAC: for that species was set 60% higher than the MRI recommended. In such case,

it shows us how poorly that stock is managed that year.

In the period 1976-1993 landings did exceed recommended TACs for cod
sixteen times out of eighteen, for haddock ten times out of sixteen and for saithe seven
times out of sixteen, The average percentage per year for cod TACs exceeding the
advice from MR is 27%, for haddock 5% and saithe 4.5%.

In Figufe 4.3 we show landings exceeding TACs recommended by ICES in the

Faroe Islands.
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Figure 4.3: Recommended TACs and landings, the Faroe Islands

In the sample period, landings did exceed the TACs advised by ICES twelve times out
of eighteen for cod, with the average of 31% per year. Four times out of eighteen for
haddock, underutilising it by 15% on average per year. Eleven times out of eighteen
for saithe, exceeding it by an average of 14% per year.

It is obvious from those figures that the governments have not been taking
advise from specialists very seriously, neither in Iceland nor the Faroe Islands. If one

is to find someone to blame for the collapse of the cod stock in Iceland and the Faroe
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optimal individual stocks, leaving the value shares unchanged.

In Figure 4.6 we show the aggregate and optimal fish stocks in Iceland during
1945-1993. The aggregate stock is calculated using method developed by Gunnarson
(1990). The aggregation method is based on the idea of making a composite stock by

weighting individual stocks according to the value share of each stock in relation to

total catch value.'® The optimal stock is calculated by replacing estimated stocks with

" InF1gurc 46 Wc éhow c-aléulé.t.ed- éggregatc and optimal stock size. Although

the aggregate stock is measured in tonnes one should look upon it as an index.
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Figure 4.6: Calculated aggregate stock and optimal stock in Iceland

As we observed in Figure 4.1, the cod stock in Iceland was at a historical peak at the
end of World War II. This fact is clearly reflected in the aggregate stock, since the
cod is the most valuable catch in Iceland. We further observe that in 1967 the stock is
at a historical minimum, The reason for this is the collapse of the herring in the late
sixties, When the fisheries changed from catching herring to cod, the stock increases
again, due to changes in shadow prices, i.e. the fishermen value stocks they can make

profits from more than those that are so small that their exploitation is too costly.!”

i
16 Aggregate stock = Z‘,_l w;S;, where i is stock type, w stands for value share of catches from stock

i in value of total catches, and § stands for stock .

17 In general, shadow prices control variations in the aggregate stock size, i.e. if a stock is low the
cost of viilising it is high, and since rational agents set relative prices of input and output equal to
shadow prices it must be low,
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Since 1988 the aggregate stock has been declining due to a decline in the cod stock,

although some recovery is apparent since 1991.

In Figure 4.7 we show the aggregate stock in the Faroe Islands. The method

for cérllizurliziitiﬁgiiti is similar to what has been described earlier. It looks as if the Faroese

aggregate stock has been closer to its optimal size after 1971 than with the Icelandic

stock. The reason for it being below its optimal size reflects the fact that the Faroese

underutilised their stocks before the extension of territorial waters in the mid

seventies.'®
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Figure 4.7: Calculated aggregate stock and optimal stock size, the Faroe Islands

Paralle] to what happened in Iceland, the aggregate stock started to decline in 1989, It
looks as if the stock is growing again and that mainly owes to increases in the saithe
stock. We should alert the reader ta at least one flaw in the aggregate stock index. It

only shows the total fishable biomass but not the sprawning stock size.

18 Remembering they were mainly fishing in deep waters.
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5. A Faroese supply shock to the lcelandic
economy

- It is of interest to see how a supply shock of the Faroese size would affect an economy
like that of Iceland. Exports did go down by approximately 26% in 1993 or 550 mio
DDK. If one estimates the unconditional standard deviation in exports during 1962-

1992 it is close to 900 + 300 mio DDK, where +300 is the 95% confidence bound on

the estimate. As one can observe from the figures, the fall in exports is close to the
Iower limit confidence bound on the standard deviation estimated for exports. We can
utilise this fact to see how an export shock of the Faroese size would affect the
Icelandic economy. By estimating a VAR(3) econometric model for Iceland and
performing an innovation accounting exercise on it, we can simulate a one standard
deviation shock in Icelandic export revenue and see how it would affect GDP and

consumption in Iceland five years ahead.
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Figure 5.1: A Faroese size shock to the Icelandic economy
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