Quota prices and the cost of rationalisation in ITQ fisheries

A paper presented to

the XIII Annual Conference of EAFE,

held in Salerno, Italy, April 18-20 2001

Author: Asgeir Danielsson, National Economic Institute, Reykjavik, Iceland,

  Tel: +354 5699523, Fax: +354 5626540, E-mail: asgeir.danielsson@ths.is.

Abstract: Because ITQs (and other forms of fisheries management) are usually introduced when there is considerable over capacity, prices of ITQs tend to be determined by short run considerations and remain very high. If the fisheries management is effective and the stocks increase, while there is non-economic resistance to reducing capacity, prices on ITQs can be determined by short run considerations for a long period of time. These circumstances force high economic cost on those fishing firms that buy the qoutas and remain in the industry while making it possible for those that leave the industry to sell out with hugh profits. The paper discusses these issues in the context of the Icelandic experience.

1. Introduction

This paper discusses the prices on Individually Transferable Quotas (ITQs) in ITQ-fisheries in Iceland. Section 2 shows that the rental price of ITQs for some species is extremely high in relation to the wetfish price (usually gutted on ice). During the quota year 1995/1996 the average rental price for cod was higher than the average wetfish price. This indicates that quota prices are decided not only by the conditions in the fishing itself but also in the fish processing sector. This reflects partly that many processors own fishing vessels in Iceland.

Section 3 shows that the value of the ITQs used by the Icelandic fisheries far exceeds the accounting profits in fishing. It also exceeds the combined profits in fishing and processing. The value of the ITQs exceed somewhat the combined variable profits in fishing and processing when these are defined as the sum of profits, depreciations, interest cost and the cost of insurance. It is proposed that it is the short run profits before fixed costs which explains the rental prices for quotas. This agrees with what managers say they do when they decide on purchases of quotas.

Section 4 proposes that it is the rental prices on quotas that decide the prices of quota shares. This observation agrees with what the managers say they do when they decide on purchases of quota shares. In most cases they say that they compare renting some given quota at the prevailing rental price for some years (frequently 5 years) and acquiring the same right for the same number of years through buying the quota share giving this quota. This means that the price of the quota share is assumed zero after 5 years. In Iceland the managers have to assess the political uncertainty concerning the future of the ITQ system and the possibilities of some special resource taxes on fishing.

There are clear evidence that biological estimates (by the Marine Research Institute (MRI) in Iceland) on the prospects of different fish stocks are ignored. There is also evidence that the habit of setting the prices for quota shares in terms of IKR
 per kg of the quota in the present quota year creates an inertia when the total quota-and, consequently, the quota allocated to some quota share-changes. 

High rental prices of ITQs lead to high prices of quota shares. This affects the valuation of the assets of the fishing firms. Section 5 shows that as the market value of the fishing firms on the Icelandic Stock Exchange are decided largely by their profitability today (when the resource situation is fairly poor, especially concerning cod, which presently gives annual catches a bit over 200 thousand tonnes while it is expected to be able to give annual catches of 350 thousand tonnes when it has recovered) the net asset values of these firms exceed their market value by large margins.

There is nothing peculiar with the fact that it is the short run profits, rather than long run profits, which decide the prices of ITQs. What is peculiar is the persistence of the very high quota prices. Section 6 proposes some explanation for this persistence. It also discusses the incidence of high quota prices for those firms that remain in the fishing industry and the large profits that those that leave the industry get when they sell their quota shares. 

The present author believes that the ITQ system in Iceland is the best system of fisheries management available in that country. He does not believe that restrictions on the operations of the quota market will lead to improvements. It is argued that the present situation exists because the fishing firms do not utilise the profit options available to them in the quota market. This makes it possible for individuals who leave the fishing industry to make excessive profits. Unfortunately, this situation is exacerbated by regulations restricting the rights to rent quotas. Putting the quotas (and the quota shares) up for auction might be the best way to bring about equilibrium in the quota market. 

2. Rental prices for ITQs and wetfish prices
The annual rental prices of ITQs have been high in Iceland. One way of looking at this is to compare the rental price of ITQs to the price for wetfish landed in Iceland. Table 2.1 shows the ratio of the rental prices to landing prices at fish auctions in Iceland. The table shows this ratio for the quota years
 from 1992/1993 to 1998/1999.

Table 2.1

Rental prices of ITQs/Prices of wetfish (Auction prices)















Greenland






Cod
Haddock
Saith
Redfish
halibut
Plaice
Shrimp
Herring
Capelin

1992/1993
41.4%
18.6%
34.4%
40.1%
42.3%
29.3%
13.0%



1993/1994
58.7%
7.2%
16.5%
34.4%
30.2%
17.2%
18.7%
15.2%
3.0%

1994/1995
78.1%
8.7%
9.3%
33.0%
16.2%
19.5%
47.6%
16.8%
3.0%

1995/1996
90.8%
10.2%
6.3%
56.8%
18.8%
14.4%
86.6%
58.8%
4.1%

1996/1997
85.4%
28.6%
9.4%
62.3%
32.2%
12.4%
66.2%
55.6%
18.9%

1997/1998
72.9%
23.8%
28.1%
53.2%
67.6%
24.2%
48.8%
58.7%


1998/1999
72.7%
32.8%
38.6%
62.7%
71.2%
31.8%
7.6%
65.9%
5.3%

Some of the figures in table 2.1 are extremely high. The ratio of the quota price and landing price for cod in 1995/1996 was, e.g., over 90% and the ratio for shrimp in the same quota year is almost 90%. Generally the ratio for cod has been very high in recent years.

It complicates the analysis here that only a fraction of the total catch is sold on fish auctions. Most of the catch is sold directly to processors. Perhaps more than half of all groundfish sold on ice in Iceland comes from vessels owned by processors. In these cases no real trading takes place and there is no proper “landing price”. But as the crew is paid a share of the value of the landing a “landing price” has to be decided. 

By value roughly 15% of fresh fish landed in Iceland is sold through auctions. For some species the part which is sold through auctions is much higher. In 1999 66% of haddock on ice, 60% of the ling, and 58% of the catfish, were sold through fish auctions. Only 26% of cod were sold through fish auctions and important species like capelin, herring and shrimp are not sold through fish auctions. The average price on fish auctions is usually higher than the average price in direct sales. In some cases the difference can be 40-50%. This is e.g. the case for some important species like cod, haddock and redfish. It is not known how much of these differences might be explained by different quality (and size) of the fish.

Table 2.2 shows the rental price of quotas in relation to the landing price when the fish is sold directly to processors.

Table 2.2
Rental prices of ITQs/Prices of wetfish (Non-auction prices)















Greenland






Cod
Haddock
Saith
Redfish
halibut
Plaice
Shrimp
Herring
Capelin

1992/1993
55.7%
25.5%
34.9%
58.0%
65.2%
32.0%
13.7%



1993/1994
83.3%
10.2%
19.5%
53.5%
52.0%
21.8%
19.4%
27.6%
14.4%

1994/1995
113.7%
11.3%
12.4%
61.0%
24.1%
23.9%
65.8%
34.3%
9.2%

1995/1996
122.3%
11.6%
7.8%
103.9%
21.1%
17.8%
91.7%
85.3%
5.7%

1996/1997
109.6%
36.9%
11.5%
110.7%
36.0%
16.0%
81.1%
88.0%
20.7%

1997/1998
109.4%
35.2%
38.1%
105.0%
53.4%
29.3%
49.9%
91.1%


1998/1999
114.5%
50.4%
54.5%
103.2%
67.5%
41.3%
6.1%
45.9%
15.3%

Table 2.2 shows that in some cases, the rental price of quotas is higher than the landing price for wetfish. This is especially frequent in the case of cod. As most of the cod is not sold on auctions tables 2.1 and 2.2 show that the average price for cod on ice landed in Iceland was below the rental price for cod in the quota year 1995/1996!

It should be noted here that the trade in ITQs is extensive in Iceland indicating that there are considerable efficiency gains to be had from allowing trade in quotas. Appendix I provides some data on the volumes of quotas traded in Iceland.

3. Rental prices of ITQs and short run profits

Economic theory would predict that the rental prices of ITQs reflect the relative profitability of fishing for the different species. Economic theory would also predict that these rental prices reflect expected marginal profits from fishing for the different species. If there is over capacity in the fishing industry, it is the short run marginal profits where all fixed costs are considered sunk that determine the quota prices. 

Table 3.1 shows the rental value of ITQs for most important species subject to management with quotas. Some species subjected to quotas were excluded because of insufficient data on prices of ITQs. 

Table 3.1






Rental value of ITQs for most important species in Icelandic waters






Millions of IKR
1995/96
1996/97
1997/98
1998/99
1999/2000

Cod
7,932
10,079
12,584
17,671
19,453

Haddock
364
924
993
1,238
1,980

Saith
201
208
456
672
789

Redfish
2,351
2,633
2,494
2,674
2,412

Greenland halibut
509
749
773
835
939

Plaice
174
159
237
270
301

Shrimp
4,981
3,730
2,984
373
342

Nephrops
120
148
109
148
170

Herring
849
982
1,073
409
488

Total
17,482
19,612
21,704
24,291
26,875

Besides these species, capelin, ocean redfish and scallops were subject to quotas in all these quota years and catfish and witch were subject to quotas from 1996/97. Some other minor species (including shrimp on the Flemish Cap and cod in the Barent Sea) were subjected to quotas in recent years.

It should also be noted that even though all fishing from the stocks, which are subject to quotas, is regulated, only a part of this fishing is regulated through ITQs. If cod is used as an example (it is not typical here, but it is so very important that it affects any total significantly) only 70% of the TAC for cod was allocated as ITQs in 1995/96 and 83% in 1996/97. If the value of fishing rights that are not included in table 3.1 are added to the total value at the bottom of table 3.1 the total value of fishing rights becomes well in excess of 20 billions IKR in these two quota years.

Let us now compare the value of the fishing rights above to some estimates of the profits in the fishing industry. The year 1996 will be taken as an example as it is the most recent year for which all necessary data are available. The profitability of the fishing industry was fairly good in 1996 compared to other years during last decade.
 In 1996 the total revenue of all fishing was 61.3 billions IKR. Thereof 3.9 billions were “other income” and 57.5 billions were the revenues from landings. The profit after depreciation
 and actual interest cost
 is estimated 3.5 billions. Some of the interest cost was for loans taken to finance purchases of quota shares.
 In the accounts there is no interest calculated for the cost of using the firms’ own capital. It is probable that the latter sum is considerably larger than the former, which means that pure economic profits of economic theory are somewhat below the 3.5 billions which can be estimated on the basis of the firms’ accounts. 

It is reasonable to assume that in those cases where the same firm owns both fishing vessel(s) and fish processing plant(s), the marginal profits which determines their actions is the aggregate marginal profit from fishing and processing. On the basis of the firms’ accounts the profits from fish processing in 1996 can be estimated as -0.5 billion. Combined fishing and processing was therefore earning a profit of some 3 billions IKR. This sum is obviously nowhere near the rental value of the fishing rights used during 1996 which was in excess of 20 billions. If this sum is added to the cost of fishing firms, as the opportunity cost of using the quotas, the fishing firms were making a loss close to 20 billions which is close to 1/3 of their total revenue!

To explain the quota prices in the Icelandic fisheries it is necessary to consider short run profits rather than long run (or accounting) profits. In 1996 profits before (all) depreciation, all interest costs and insurance cost amounted to 13.6 billions in fishing and 4.8 billions in processing. Aggregate short run profits, so defined, amounted to 18.4 billions IKR. This sum is below the rental value of the quotas but not very much. Considering that some costs, which were not included as fixed costs above, can be considered as fixed, it seems reasonable to expect that the figures above show that rental prices of ITQs can be explained on the basis of short run marginal profits.

The very high prices on quotas for cod indicate that the profitability of catching cod is relatively high. These prices are probably also influenced by the fact that cod is by-catch in most fisheries. It should also be noted that the discussion above has been in terms of average prices while there is considerable distribution of wetfish prices for cod (and other species) depending on its quality, mainly its size. To some extend it is possible to target the large cod. It is though not possible to observe that the quota prices are higher during the period when the large cod is in season. It is also reasonable to expect that if this was the reason for the high quota prices, then those firms where profitability is low will sell their quotas to those with high profitability and in that way bring the average profitability more in line with the average quota price. 

To give the reader some feeling for the size of the Icelandic fishing and processing industry table 3.2 gives some key figures on these industries. Some 97% of the value of landings of Icelandic vessels are catches caught in Icelandic waters and some 95% of all fish products are exported. As the value of landings in table 3.2 include all landings it is the sum of landings of wetfish in Iceland discussed in the previous section and landings of fish from freezer trawlers and landings of wetfish abroad.

Table 3.2






Selected economic data on Icelandic fisheries






Millions of IKR
1996 
1997 
1998 
1999 
2000 

Value of landings
57,549
56,467
59,295
60,415


  - thereof cod
14,634
15,580
21,548
26,645


Export of fish products
92,582
93,648
99,233
97,682
94,498

  - thereof cod products
26,577
29,437
37,722
42,757


Gross value added






  - in fishing
37,891
33,416




  - in fishing and processing
55,946
55,408











Investments






  - in fishing
5,174
1,764
4,874
2,400


  - in fishing and processing
9,833
5,945
10,124
6,900


The figures in table 3.1 and table 3.2 show that the rental values of all fishing rights was in excess of half of the gross value added in fishing and probably as much as 2/3 in 1996 and 1997. The rental values of the fishing rights were not much below half of the combined gross value added in fishing and processing. The two bottom rows in table 3.2 show that in spite of the high rental price for quotas there has been considerable investment in fishing and fish processing.

4. Prices of quota shares and rental prices of quotas
Economic theory would predict that while some short term considerations and short run marginal profits determine the rental price of ITQs, the price of quota shares would be determined more by long term considerations. This means that future prospects of the fish stock, expected increases/decreases in allocated quotas and future costs and earning, i.e. future long term profits will affect the price. It is though obvious that if the short-term considerations are expected to determine the rental price of quotas for several years the price of quota shares will also be affected by these short-term considerations. 

Interviews with managers of fishing firms indicate that they base their decisions concerning purchase of quota shares on short run considerations rather than long run considerations. When calculating the profit from buying quota shares they consider short run marginal profits over some period of time rather than long run marginal profits. There is no evidence that the managers take future prospects of the fish stocks into account. It should be admitted that the scientific evidence for the long-term prospects of most fish stocks are unreliable. It is also relevant to point out here that many fishermen doubt the estimates of the state of the fish stocks that have been made by the MRI. This scepticism is reflected in the ratios of the price of quota shares and the rental price of ITQs in table 4.1.

Table 4.1


The ratio of price of quota shares (IKR/kg) and rental prices of ITQs (IKR/kg)








Quota




Greenland




Year:
Cod
Haddock
Saith
Redfish
halibut
Plaice
Shrimp
Herring

1992/1993
5.24
7.04
5.93
4.57
4.20
5.98
8.45


1993/1994
3.54
11.61
9.28
4.84
4.35
7.57
6.36


1994/1995
4.22
9.95
11.07
4.14
6.77
6.28
3.48
4.36

1995/1996
5.83
13.96
15.49
4.09
5.77
8.27
4.48
5.40

1996/1997
7.77
9.22
16.69
6.32
4.86
11.00
6.63
8.32

1997/1998
8.94
11.95
11.05
8.86

7.50
9.72


The MRI has declared several times that the cod stock was in a relatively depressed state during the 1990s. The Government has also declared that it intends to keep the catches of cod so low that the cod stock can regain its former size, which would allow almost double annual catches compared to the catches in the 1990s and considerably lower unit cost of catching cod. The biologists have explained that this increase in the cod stock will lead to a decline in sustainable catches of shrimp. If this biological information was reflected in the quota prices, the price of the quota shares for cod would be high compared to the rental price for cod, while the price of the quota shares for shrimp would be low compared to the rental price for shrimp. There is no indication of this in table 4.1

It should be emphasised that for many species, especially minor species, the market for quota shares is fairly thin. Some of the movements in the ratios in table 4.1 may therefore reflect market uncertainty and limited availability of data. 

The information in table 4.1 indicates that the ratio of the price of quota share and the rental price of quotas has been increasing. This reflects that the vessel owners feel more certain now about their future control over the quota shares that they hold, i.e. they estimate the probability of some radical change in the system of fisheries management (including the introduction of special resource tax) to be smaller than before. The ratios in table 4.1 do though indicate that the vessel owners use quite high interest rates when discounting the future benefits of holding quota shares. This is especially obvious in the case of cod, which the MRI (and the government) predicts will give large benefits within a few years time.

Even if vessel owner, who purchases some quota share, is actually buying the right to a certain quota allocation during some future quota years
, the actual pricing of the quota shares in the markets are in IKR/kg of the allocated quota during the current quota year.
 It might be expected that the market participants do their conversions of the prices in terms IKR/kg into IKR/1% and that the actual form of the pricing is a mere accident. It is though possible to show that the market frequently does not adjust immediately to the changes in allocated quotas (i.e. that 1 kg of allocated quota usually does not represent the same volume of quota share as it did during the previous quota year). This indicates the existence of some price inertia. 

The volume of trade and the frequency of trading are highest in the case of cod quotas. Figure 4.1 shows the movements of the price of the quota shares for cod in terms of IKR/kg and in terms of IKR/1%. 

Figure 4.1
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During the period 1991-1994 the price in terms of IKR/1% declines faster than the price in terms of IKR/kg. This agrees with what one would expect when annual quotas decline and the market participants think more in terms IKR/kg than in terms of IKR/1%. During the period 1996-1998 the price in terms of IKR/1% increases faster than the price in terms of IKR/kg. This agrees also with what one would expect when the annual quotas increase and the market participants think more in terms of IKR/kg than in terms of IKR/1% and the long run prospects of the stock.

Analysis of movements in the price of quota shares during the last month of one quota year and the first month of the next quota year suggests price inertia in terms of IKR/kg. It should though be noted here that the data do not clearly distinguish between purchases of quota shares when the quota allocation of the present quota year is included and purchases when this quota allocation is not included. It is probable that purchases of quota shares by the beginning of the quota year do include the allocation during the present quota year while purchases by the end of the quota year do not include this allocation. To the extent that this is so it is to be expected that the prices of quota shares increase more during the first months of every new quota year than during the rest of the quota year. Some of the increases in the prices of quota shares in IKR/1% above the prices in IKR/kg during the period of increasing cod quotas after the 1995/96 quota year can therefore be explained by this phenomenon. But during the period from September 1991-September 1995, when the cod quotas were reduced each year, the price in terms of IKR/1% actually is lower during the first months of the new quota year than it was during the last months of the previous quota year. This happens at the same time, as the price in terms of IKR/kg was relatively stable. There is one exception to this rule. The price of cod quotas in terms of IKR/kg increase by 19% between August 1994 and the beginning of the quota year 1994/95, while the price in terms of IKR/1% and the rental price remained stable.

If the suggestions in this section are correct it is reasonable to regress the changes in the price of quota shares on changes in the rental price of ITQs. It is also to be expected that changes in the total allocated quotas should be included in the regression. The time series for the prices of quota shares is available monthly from August 1994 to August 1998. Because of lags it was only possible to use the period from November 1994 to August 1998. Table 4.2 gives the results from the OLS estimation.

Table 4.2

Dependent Variable: Logarithmic change in the price of 1% of cod quota share





Method: Least Squares





Sample(adjusted): 1994:11 1998:08





Included observations: 46 after adjusting endpoints





Variable
Coefficient
Std. Error
t-Statistic
Prob.  

DPRENT(-1)
0.248209
0.136705
1.815650
0.0766

DPRENT(-2)
0.229950
0.129719
1.772681
0.0835

DTOTQ
1.073003
0.156084
6.874536
0.0000

C
0.022838
0.009118
2.504746
0.0162

R-squared
0.569655
    Mean dependent var

0.037365

Adjusted R-squared
0.538916
    S.D. dependent var

0.088678

S.E. of regression
0.060215
    Akaike info criterion

-2.698848

Sum squared resid
0.152286
    Schwarz criterion

-2.539836

Log likelihood
66.07350
    F-statistic

18.53203

Durbin-Watson stat
2.533291
    Prob(F-statistic)

0.000000

DPRENT is the logarithmic change in the rental price of cod quotas, DTOTQ is the logarithmic change in the total quota, which is zero except for the changes between August and September each year and C is a constant. The equation explains 57% of the variations in the changes in the price of quota shares for cod. It should be noted that at the monthly frequency changes in prices are frequently characterised by large noise.

The coefficient for the change in the total quota (DTOTQ) is highly significant in the equation but not significantly different from unity. This means that it cannot be rejected that the quota market takes no account of the changes in the volume of quota shares for cod giving one kg of annual quota, which happens at the beginning of each quota year.

5. Quota price and market value of fishing firms

High rental prices of quotas lead to high prices on quota shares, which affects the asset values of fishing firms controlling these quota shares. As these asset values are decided by short run considerations they can exceed what can be justified on the basis of discounted expected future profits from fishing. It is possible to show that in terms of profits it has been optimal for most fishing firms to cease fishing operations and sell their quota shares. By the end of 1997 the market value of 9 firms that were registered on the Icelandic Stock Exchange was 46.0 billions IKR. These firms are generally regarded as efficiently operated and all of them are very large according to Icelandic standards. Data on the quota shares of these firms by the end of 1997 are not available. But the value of their holdings of quota shares on September 1st 1997, valued at the prices of quota shares by the end of 1997, amounted to 57.0 billions IKR, which is 24% above the market value of these firms. According to the asset accounts of these firms their net asset value was 19.8 billions IKR by the end of 1997. The value of the holdings of quota shares which were registered in the asset account of these firms amounted to 5.4 billions IKR. On the basis of these data the net asset value of these firms, adjusted for the value of their holdings of quota shares, can be estimated to 71.4 (=57.0+19.8-5.4) billions IKR by the end of 1997 or 55% above the market value of these firms. Of the nine firms only one firm had a market value above the adjusted net asset value and in one case the adjusted net asset value was more than three times the market value of the firm! Only two of the nine firms had a market value in excess of the value of their quota shares and in one case the value of the quota shares was 170% higher than the market value!

6. Conclusions

This paper has described the quota prices in Iceland. In section 3 it was found that the rental prices are very high compared to the profitability of the fishing industry. This section also found that the quota prices could be explained by combined short run (variable) profits in fishing and processing. 

What is peculiar about the high quota prices in Iceland is not that these prices have reached the heights they have reached but that they have remained so high for a long period of time. There are some peculiarities concerning the fishing industry which make it more probable that over capacity persist there than in other industries. Firstly, overcapacity in the fishing industry is often allowed to reach heights which are unknown in most other industries.
 Secondly, the ITQs are often introduced when there is overfishing which means that when the fish stocks grow after the introduction of the ITQ system, the productivity in fishing increases and therewith the over capacity. Thirdly, regional issues and some other non-economic objectives increase the pobability that very high quota prices persist for a long period of time. Fourthly, one might add that the fishing industry tends to be bound by traditions more than most other industries. The behaviour of those involved in the industry therefore tend to change quite slowly. This point is though less valid in Iceland than it is in many other countries.

It was pointed out above that there exists market mechanisms for adjusting the fishing and processing capacity to what is optimal for the current production. It is profitable for most fishing firms in Iceland to sell out at the prevailing quota prices. If more firms would utilise this profit option the quota prices would be lower. It is also easy to see that many firms would increase their profits if they rented out more of their quotas. Unfortunately, the fisheries management law prescribes that a vessel looses its quota shares if it does not catch at least half of the allocated quota every second year and it is not allowed to rent out (net) more than 50% of the allocated quota each year. This limits supply of quotas and contributes to the high quota prices and some other anomalies. The allocation of some quotas through the Regional Institution (Byggðastofnun) has also contributed to high quota prices.

The main reason for the persistence of the very high quota prices is that the firms do not allow the capital stock to wear down. They have continued to invest in both fishing and processing. Some of these investments are necessary if the firm is going to continue its operations. But many investments are geared towards making it possible for the firms to catch at least the quota they get when they decide on the investment even if it is more profitable to buy a smaller vessel and then rent out superfluous quotas (or sell some quota shares). The firms that are renting the quotas at the very high quota prices and justify this on the ground that the short run marginal profit is above this rental price would be able to make still more money if they exchanged their vessel for a smaller vessel and became net suppliers to the quota market. There are of course exceptions to this. There are those that leave the fishing industry and sell their quotas and there are those that rent out as much of their quotas as they can. These people have been making large profits. But because these cases are so few, relatively speaking, the supply of quotas is small and the prices remain sky high.

This analysis leads to the unavoidable conclusion that the Icelandic fishing industry needs to learn to function better within the market system for quotas. It is because too few firms utilise the profit options available to them in the quota market that the few that do so have been able to make large profits by selling quota shares or renting out quotas. The high quota prices make it very costly for firms to expand their fishing operations and slows down the normal growth of efficient firms. The data in Appendix II give some indications of the cost incurred by active fishing firms from investments in quota shares.

This paper has argued that the present state of affairs has come about because individual firms have decided that non-profit (social and regional) motives were more important than the profit. That is at least what the accounting data indicate. There do exist (profit driven) market mechanisms for decreasing the net demand for quotas and lowering the price. It could be argued that other costs than those that are included in the firms’ accounts have been ignored, e.g. investments in the skills of the fishermen etc. These costs are difficult to assess, but the present author does not believe that taking this into account would change the results in this paper. 

Economic analysis reveals the tragic futility of the non-profit motivated actions in the Icelandic fisheries. As they do not increase the fish stocks in the ocean, or the total quota, it does not increase job-security or the stability of regional structures. It is more likely that the non-profit motivated actions have the opposite effect as they make life more difficult for those that remain in the industry. But through maintaining the high quota prices, the non-profit motivated actions make it very profitable to leave the fishing industry.

There are reasons to expect that it may take very long time for the qutoa market to approach equilibrium under present circumstances. One method to speed up the process would be to put all quotas up for sale on quota auctions. If these auctions were organised so that public bodies (regional or belonging to the state) would not interfere in order to promote some non-profit motives, it is to be expected that the quota prices established in these auction would reflect the long term profitability of the fishing industry. The present author is not convinced that the incidence of the resource tax would be greater than the incidence of the financial cost from investing in quota shares at excessive prices. It is easy to construct numerical examples where the incidence of the financial cost from buying quota shares at the high short run prices is greater than the incidence of a resource tax which would be decided in quota auctions in efficient markets where the quota price would be determined by the long run profitability of the firms. A recent study (See Danielsson e.al., 1997) estimated the annual resource rent from the exploitation of cod, shrimp and capelin to 11-12 billions IKR when the cod stock had recovered to its optimal level giving annual catches of 350 thousand tonnes. This figure would be estimated somewhat higher today, but not very much.
 This figure can be compared to the market value of all fishing rights in 1997 and 1998 of some 240 billions IKR. Of this sum 180 billions are the market value of fishing rights in cod, shrimp and capelin.
 The cost of financing this sum is probably higher than the estimated resource rent.

Appendix I.

Table A1.1 shows the quota trade (transfers) for cod. It is divided into four categories. Category A is though not really trade in quotas as it counts transfers of quotas between vessels owned by the same firm. All the other categories are proper trade in quotas. B is the trade between vessels registered in the same harbour, C is the trade where there are exchanges of quotas of equal value and D is the trade where quotas are exchanged for money.

Table A1.1








Transfers of cod quotas between vessels








Unit: tonnes, gutted fish








Quota year:
1991/92
1992/93
1993/94
1994/95
1995/96
1996/97
1997/98

Class A
38,255
30,364
14,733
25,586
18,676
20,046
37,794

Class B
20,747
23,364
18,860
9,003
14,145
18,022
18,761

Class C
7,155
9,946
6,032
6,133
4,265
6,448
6,170

Class D
29,980
41,344
29,424
21,337
33,743
40,533
48,769

Total A-D
96,138
105,018
69,049
62,059
70,829
85,048
111,494

Alloc. quotas
200,835 
146,080
108,880
90,265
86,896
124,117
153,735

Relative shares (A-D)








Class A
39.8%
28.9%
21.3%
41.2%
26.4%
23.6%
33.9%

Class B
21.6%
22.2%
27.3%
14.5%
20.0%
21.2%
16.8%

Class C
7.4%
9.5%
8.7%
9.9%
6.0%
7.6%
5.5%

Class D
31.2%
39.4%
42.6%
34.4%
47.6%
47.7%
43.7%

Total A-D
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%
100.0%

Total/Alloc. q.
47.9%
71.9%
63.4%
68.8%
81.5%
68.5%
72.5%

Source: Directorate of Fisheries

For some other groundfish species the trade in quotas is even greater in relation to the allocated quotas. In some cases the transfers of quotas exceed the allocated quota, which means that some of the quota has been transferred twice.

When the compulsory Quota Exchange was introduced in September 1998 the volume of quota transfers dropped significantly indicating that the figures in table A1.1 exaggerate somewhat the volume of effective trade in the quotas for cod.

Table A1.2

Transfers of quotas between vessels. Unit: tonnes.













Cod


Haddock


Saith


Redfish


Quota year:
1998/99
1999/00

1998/99
1999/00

1998/99
1999/00

1998/99
1999/00

E
38,137
40,380

10,697
9,264

9,650
8,746

19,055
22,549

F
0
0

0
0

0
0

0
0

G
5,830
6,343

4,834
3,734

4,978
3,103

6,247
5,253

H
24,865
29,232

4,886
4,871

3,420
2,487

4,351
5,484

Total E-H
68,832
75,954

20,416
17,869

18,048
14,336

29,652
33,286

Alloc. q.
176,925
175,306

27,300
26,909

23,520
23,184

65,000
60,000


Capelin


Herring


Shrimp





Quota year:
1998/99
1999/00

1998/99
1999/00

1998/99
1999/00




E
141,523
76,855

32,767
36,030

21,963
14,275




F
28,193
76,703

0
0

0
0




G
57,690
43,241

18,140
19,494

6,101
6,596




H
42,089
10,266

4,802
10,039

5,271
5,468




Total E-H
269,495
207,065

55,709
65,563

33,335
26,339




Alloc. q.
900,000
844,000

70,000
100,000

60,000
20,000




E=Transfers between vessels owned by the same firm












F=Transfers allowed outside the Quota Exchange












G=Transfers involving exchanges of quotas of equal value












H=Transfers trough the Quota Exchange












Source: Directorate of Fisheries

The figures in tables A1.1 and A1.2 show that a large share of the total quotas allocated each year are transferred between fishing firms.

Appendix II.

There are examples of individuals who have sold their quota shares in moderately large fishing company and left the fishing industry with profits of several hundreds of millions of IKR (millions of USD dollars). Some of these examples are widely discussed in Iceland but it is not possible to get  information about how many individuals are involved or the size of their aggregate profits. On the other hand, it is possible to get information about the quota shares of existing fishing firms and use data on the prices of quota shares to estimate their value. From these estimates it is possible to estimate the cost incurred by these fishing firms from increasing their holdings of quota shares.

In section 3 above it was shown that it is less expensive to acquire quota shares through buying a fishing company than through buying the quota shares at the market price. Increases in the holdings of quota shares of fishing firms that come about through mergers do not put the same finiancial burden on the fishing firms as do direct purchases of quota shares. For these reasons the tables below treat all firms that have merged during the period from september 1st 1991 to August 31st 1999 as if they were a single firm during the whole period. In one case a firm was split during this period. The two firms that came out of the split have been treated as one firm during the whole period. This left 375 fishing firms, which in 1999 controlled 85.8% of the estimated value of all quota shares in those species which were considered. Because of lack of data on quota prices the analysis was limited to the following species: cod, haddock, saith, redfish, greenland halibut, plaice, deep-sea shrimp, nephrops, herring and capelin. 

In tables A2.1-A2.3 below the value of the holdings of quota shares of individual fishing August 31st 1999 was estimated on the basis of average price of quota shares at the time. All data on quota prices were obtained from the Federation of Icelandic Vessel Owners. All data on the fishing firms’ holdings of quota shares at the beginning and the end of each quota year were obtained from the Directorate of Fisheries in Iceland. The value of the changes in the holdings of quota shares during each quota year were estimated from the average prices of quota shares during that quota year. When the changes in the values of the quota shares during each quota year were summed up the values in different years were adjusted for the changes in the general price level using the Consumer Price Index. The figures in the tables below indicate values at 1999 prices. No discounting was used.

Table A2.1 contains information about those firms, who’s holdings of quota shares increased in value during the period from September 1st 1991 to August 31st 1999. 

Table A2.1



Estimated value of quota shares controlled by fishing firms








that increased their holdings of quota shares in 1991-1999






Unit: Millions of IKR




Value of
Value of 


Firms according to size in terms of



Number
increase in
quota shares
Relative

quota shares Aug. 31. 1999



of firms.
quota sh.
Aug. 31, 1999
increase

>10 times average value of quota shares



9
13,500
72,596
18.6%

5-10 times average value of quota shares



8
11,553
28,734
40.2%

2-5 times average value of quota shares



14
5,137
21,912
23.4%

1-2 times average value of quota shares



20
1,656
14,391
11.5%

0.5-1 times average value of quota shares



15
1,214
5,492
22.1%

0.25-0.5 times average value of quota shares



20
488
3,468
14.1%

<0.25 times average value of quota shares



62
496
3,026
16.4%

Total



148
34,045
149,620
22.8%

Table A2.1 contains information about those firms who’s holdings of quota shares decreased in value during the period from September 1st 1991 to August 31st 1999.

Table A2.2



Estimated value of quota shares controlled by fishing firms








that decreased their holdings of quota shares in 1991-1999






Unit: Millions of IKR




Value of
Value of 


Firms according to size in terms of



Number
increase in
quota shares
Relative

quota shares Aug. 31. 1999



of firms.
quota sh.
Aug. 31, 1999
increase

>10 times average value of quota shares



1
-3
6,690
0.0%

5-10 times average value of quota shares



2
-299
7,506
-4.0%

2-5 times average value of quota shares



4
-730
4,671
-15.6%

1-2 times average value of quota shares



11
-2,261
7,908
-28.6%

0.5-1 times average value of quota shares



8
-3,347
2,553
-131.1%

0.25-0.5 times average value of quota shares



19
-702
3,292
-21.3%

<0.25 times average value of quota shares



182
-2,465
4,544
-54.2%

Total



227
-9,807
37,165
-26.4%

The figures in table A2.3 are obtained by summing the relevant figures in tables A2.1 aond A2.2. 

Table A2.3


Estimated value of quota shares controlled by fishing firms 1991-1999







Unit: Millions of IKR.




Value of
Value of 


Firms according to size in terms of



Number
increase in
quota shares
Relative

quota shares Aug. 31. 1999



of firms.
quota sh.
Aug. 31, 1999
increase

>10 times average value of quota shares



10
13,497
79,286
17.0%

5-10 times average value of quota shares



10
11,254
36,240
31.1%

2-5 times average value of quota shares



18
4,407
26,583
16.6%

1-2 times average value of quota shares



31
-605
22,300
-2.7%

0.5-1 times average value of quota shares



23
-2,133
8,046
-26.5%

0.25-0.5 times average value of quota shares



39
-214
6,760
-3.2%

<0.25 times average value of quota shares



244
-1,969
7,570
-26.0%

Total



375
24,238
186,785
13.0%

Table A2.4 shows aggregated income from renting quotas during the period from September 1st 1991 to August 31st 1999 using the same methods (and data sources) as were used to compile tables A2.1-A2.3. 

Table A2.4



Estimated income from renting quotas during 1991-1999






Unit: Millions of IKR


Firms that increased 


Firms that decreased 


.


their quota shares


their quota shares


Firms according to size in terms of


Number
Estimated

Number
Estimated

quota shares Aug. 31. 1999


of firms.
 income

of firms.
 income

>10 times average value of quota shares


9
3,348

1
84

5-10 times average value of quota shares


8
-369

2
752

2-5 times average value of quota shares


14
-773

4
242

1-2 times average value of quota shares


20
-899

11
612

0.5-1 times average value of quota shares


15
-1,203

8
-676

0.25-0.5 times average value of quota shares


20
-567

19
-333

<0.25 times average value of quota shares


62
-121

182
509

Total


148
-585

227
1,191

Table A2.5 is obtained by summing over relevant columns in table A2.4.

Table A2.5

Estimated income from renting quotas during 1991-1999






Unit: Millions of IKR


All fishing firms



Firms according to size in terms of


Number
Estimated


quota shares Aug. 31. 1999


of firms.
 income


>10 times average value of quota shares


10
3,432


5-10 times average value of quota shares


10
383


2-5 times average value of quota shares


18
-531


1-2 times average value of quota shares


31
-287


0.5-1 times average value of quota shares


23
-1,879


0.25-0.5 times average value of quota shares


39
-900


<0.25 times average value of quota shares


244
388


Total


375
606
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� IKR = Icelandic Kronor. Now 1 USD cost a bit over 90 IKR. During 1996-2000 the price of 1 USD was around 70 IKR.


� The quota year starts on September 1st and ends on August 31st in the following year.


� See Anon., 1998-2000.


� I.e. other depreciation than depreciation of quota shares. In 1996 firms were supposed to register quota shares which they had bought from other firms in their asset account and they were allowed to depreciate the value of these quota shares by 8.3%. They were not allowed to depreciate the quota shares, which they controlled, but had not bought from other firms.


� In Iceland the actual interest cost is calculated as nominal interest costs minus inflationary increases in the value of fixed capital (buildings, machines etc.) and stocks. 


� Using the information in Appendix II and assuming an interest rate of 10% this interest cost could be estimated to 2-3 billions IKR.


� In some cases the quota allocated in the current year is included. Sometimes it is not.


� There are exemptions from this rule in the pricing of quota shares in capelin and herring.


� The present author is though of the view that there has not been excessive over-capacity in the Icelandic fisheries. See Danielsson (1997).


� See Danielsson (2000), who gives estimates for cod.


� See Danielsson (2000).
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