
Dana, vol. 8, pp. 45-66, 1989

The Danish fishery into the next century
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Abstract
A brief review of the development of the Danish North Sea fishery in this century is given. The future
development of the Danish fishery depends on several factors. The most important factors the resource,
the environment/recruitment, the fisheries management agreements and the development of the econo
my, particularly for the fishing industry will be discussed. Examples of the effect of these factors will be
given. The overall fishery in the North Sea is expected to stabilize or decrease slightly. The likely devel
opment of the industrial fishery and the fishery for human consumption are discussed separately. Primary
attention is given to the scenario dealing with increased price on fish products, multispecies management,
increased interest for high valued species, demand for high quality fish products and internationalized
markets.

1. Introduction
Denmark is, today, the third largest exporter of fish in the world, and fish products
comprise 6% of the total Danish export (1987). The Danish landings of about
300 000 tonnes of fish for human consumption and I 200 000 tonnes for reduction
into fish meal and oil form a firm basis for the industry, although foreign landings
in Danish ports are significant. About 50% of the landings used for human con
sumption and 75% of the landings for reduction stern from the North Sea.

The fishery is, obviously important for the Danish economy and it is necessary
that we are prepared to deal with changes in the fishery. Through our participation
in the international cooperation on fisheries management, as well as through our
national policy for the fishery sector, we will be able to adjust to changes of the con
ditions of the fishery.

The previous speakers have described how the ecosystem and fish fauna of the
North Sea may change in the future. The introduction of the Single Market in the
European Community and the increased internationalization and thereby increased
competition of economies and trade, will change the conditions of the fishing indus
try. Moreover, continuous development of new technology and changes in the
demand for fish products will influence the fishery.

Finally the future potential of the Danish fishery is strongly dependent on inter
national fisheries management. Fisheries management has, for more than 40 years,
been implemented as a result of international agreements and actions to protect the
seas from environmental changes will only be effective if they are taken at an inter
national level.
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Tt is very difficult to predict the development of these factors and, thereby, the
future development of the Danish fishery. Even to outline a few scenarios of reason
able likelihood is difficult. However, if one showed attempt to predict the develop
ment of the Danish fishery into the next century it is first necessary to discuss how
at least some of these factors influence the Danish fishery today and may be expect
ed to influence the fishery in the future.

As a starting point, I will give a brief review of the development in the Danish
fishery in the North Sea. Next I will discuss how various factors can influence the
development of the fishery. A discussion of some likely scenarios of the development
of the industrial fishery follows, and finally I will deal with scenarios of the likely
development of the human consumption fishery.

2. The development of the Danish North Sea fishery in this century
I will, as a starting point, give a brief review of the development of the Danish fish
ery in the North Sea. The term fishery here refers the size and the structure of the
fleet and the landings.

The development in number of vessels by GRT size class for Danish vessels in
North Sea and Skagerrak ports is shown in Figure 1. Vessels from other parts of the
country also fish in the North Sea and, similarly, vessels from North Sea ports take
part in fisheries outside the North Sea. Nevertheless, the development of the fleets
in the North Sea ports gives a strong indication of the North Sea fishing activity.

The fleet size has increased more than tenfold from during this century. Tt
increased steadily up to World War II. From 1955 to 1965 the fleet nearly doubled.
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Fig. 1. Total Gross Registet Tonnage of fleet in Danish North Sea ports grouped
by GRT dase.
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The increasing trend continued and the highest absolute increase appeared between
1965 and 1975 where the fleet doubled again. The fleet has been approximately sta
ble since 1975. However, most recent years show a declining trend. The fleet in the
North Sea and Skagerrak ports amounted to 80000 GRT in 1987.

Throughout this period, the number of vessel has increased at a much slower rate
than the total vessel size measured in GRT. As seen in Figure 1 the Danish fleet has
been enlarged by introducing larger and larger vessels in the fleet during this period.

The quantity of landed fish has increased by about a factor of 40 during this cen
tury. During the last 30 years, the industrial fishery was developed and reached a
maximum catch of around 1.2 mill tonnes in the 2nd half of the 1970’s. During the
same period, the human consumption fishery increased as well to about 100 000
tonnes.

During the last 10 years, the industrial fishery has declined to a total catch of
about 900 000 tonnes in 1987, whereas the laridings for human consumption
increased to 180 000 tonnes in 1987.

The question is now whether we will see a sharp increase in fleet size and land
ings around the year 2000 after this relatively stable period in the 1980’s?

Will the Danish fleet in the North Sea increase, decrease or remain the same in
the future ?

Will the structure of the fleet change and will it pursue other target fisheries?
To answer these questions we need to discuss how various factors influence the

development of the fishery.

3. Factors determining the future fishery
3.1. Description of the factors
The basic principles and main factors affecting the fishery are shown below.

Landings

t
Environment Fishery management

Economic factors

The supply of raw material for the fishery, that is the size of the fish stocks, is subject
to natural variability.The stocks are subject to environmental changes through vari
able recruitment to the stocks and varying growth patterns of the stock. Of course,
interactions between the fish stoclcs also influence the size of the fish stocks and,
thereby, the fishery.

In addition, the size of the fish stocks depends on the level of fishing. If a fish
stock is subject to a very high fishing for a period of years, it is possible to deplete
the stock and, thereby, prevent any or allow only a limited fishery on that stock for
the following period.
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In other words, the fishing fleet can affect the stocks and future production if the
fishery does not allow recruitment and growth of the stock to balance the quantity
caught from the stock.

The fishing fleet is affected by international fisheries management, such as catch
limitation in terms of quotas and rules for mesh size, ciosed fishing periods, and lim
ited access to other countries’ waters.

In addition to these factors which are ali being related to the fish stock being an
international, natural and renewable resource, the future development of the
Danish fishing industry will depend of a number of economic factors: The develop
ment in population structure, demands for fish products, prices and costs, and gen
eral competitive ability of the fishing fleets and industry.

In order to predict the future fishery, defined as the size and structure of the fleet
and the landings, I will now go a bit more into detail for each of the factors shown
in the figure. First of ali I will describe the recent development of the resources in
the North Sea and examine at possible unexpioited stocks in the North sea.

3.2. The [ish stocks in the North Sea
It is obvious that the abundance of the marine resources will influence the fishery
in the North Sea. However, as two factors, the environment and the fleet itself may
affect the stocks it is usefui to give some examples from the North Sea. Figure 2
shows the catch by species for the eleven most important fish species in the North
Sea grouped in biologicaily.

Tt can be seen that the catch of the valuable roundfish species cod, haddock, whit
ing and saithe increased abruptly in the early 1960s. The catches increased chiefiy
because of significantly improved recruitment (Holden 1977) and this event is often
referred to as the ‘gadoid outburst’. The declining trend observed in the cod land
ings in the 1980’th is flot caused by poor recruitment in this period but, rather by
an increasing trend in fishing intensity on the cod stock during the last 20 years.
The fishery has on average caught more cod than compensated for by recruitment
and growth, and thus reduced the ‘average’ cod stock.

The catch of herring iricreased significantiy in mid 1960’th. Both the adult stock
and the juveniles were fished in considerabie quantities, and this overfishing resuit
ed in declining spawning stock sizes and catches in the second half of the 1970’th.
Poor recruitment, resulting from the iow spawning stock size and possibly also ad
verse environmental conditions during this period hindered a rebuilding of the stock
size and the herring fishery was, in practice, closed for about 10 years.

Strong recruitment to the sprat stock in the 1970s allowed a considerabie fishery
(Fig 2), but the fishery declined again in the early 1980’th. The reasons for this vary
ing recruitment are flot fully documented, but it is believed to be associated with
hydrographical and environmental changes (Anon, 1986).

These examples show that fish resources are subject both to naturai variability
and to reduced yields as a resuit of overfishing. A prediction of the future resources
must therefore take into account both aspects.
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3.3. Fisheries management in the North Sea
As discussed overfishing can influence the future fishery, and since fisheries man
agement plans control fishing activity, fisheries management will have a strong
impact on the future fishery. International management and agreements on mea
sures to maintain the water quality of the marine areas are also of course, in the
long run very important for the fish production. Let me give some examples of a
more direct short-term implication of fisheries management.

In 1983, agreement was met on the Common Fisheries Policy between EEC
member countries. The main principle in that policy is, that for each stock, an annu
al Total Allowable Catch (TAC) is agreed for a management area (i.e. the North
Sea). The TAC is, thereafter subdivided into national quotas based on historic fish
ing rights. In recent years, it has been agreed to reduce the fishing pressure on, for
example North Sea cod, and the TAC has, therefore, been set to restrict the fishery.
Subsequently the national quotas have been fished before the end of the year and in
this case the fishery has been directly affected by the fishery management policy.

In addition to the TAC and quota system, a number of technical measures are in
force. These measures set rules for minimum landing sizes, minimum mesh sizes,
ciosed areas and by-catch rules for fisheries using small meshes (f. ex. industrial
fishery, shrimp fishery).

An example of this type of management measure is the 10% by-catch rule used
in the industrial fishery. When fishing for Norway pout using small meshed trawls,
a vessel is not allowed to catch more than 10% of ‘protected’ species. The reason
for this measure is that the by-catch usually consists of small specimens of, say, had
dock and whiting, and the se specimens would, if flot caught in the industrial fishery,
otherwise grow to large fish. The large fish could then subsequently be caught in
the human consumption fishery.

The bycatch of cod, haddock, whiting and saithe in the Danish Norway pout
fishery are given below for three periods.

Period Bycatch percentage

1975 - 1977 16%
1978 - 1983 9%
1984-1986 7%

The data show a significant drop in bycatch percentage around 1978 and a fur
ther decrease in 1983. In 1977-78 The Norway pout Box was introduced, in which
fishing with small meshed nets was banned. This measure led to a diversion of effort
and reduced Norway Pout catches and by-catches. The agreement on the Common
Fishery Policy in 1983 implied an overall agreement on by-catch rules and increased
enforcement.

This example shows that the industrial fishery is affected by the technical mea
sures which are introduced to balance the income between the industrial fishery and
the human consumption fleet.
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3.4. Economic factors
The resources in the North Sea are flot exploited unless they have been shown to
generate a profit for the fleet. The profit is determined by the revenue from the sale
of fish and the capital and running costs of the vessel.

A general review of fishery economy is beyond the scope of this contribution,
but I will give a couple of examples to demonstrate how swiftly the fleet react to
changes in the economy.

Figure 3 shows the price per kilogram of fish landed for reduction as well as the
fishing effort in the Norway pout fishery in the North Sea. The fishing effort is cal
culated as an index of the total number of fishing days in the Norway pout fishery.
DKr/kg Effort ifl 1000 days
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1.2 Effort 1.2
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0.8

inthe
0.4 i i I I I I i i 0.4 Nonvay pout fishery.

1978 1980 1982 1984 1986 1988

The figure strongly suggest that fishing intensity depends on the revenue from
the fishery. A possible explanation for why the fishing effort has declined from 1987
to 1988 despite the increasing price for fish for reduction is that the stock size of
Norway pout in 1988 was rather low (Anon 1989a). At low stock sizes the catch
per day will be low, and this could apparently flot be compensated for by increased
prices per kg in 1988.

The other example covers the cost side of the fishery. As trawiers tow their gear
they are much more energy consuming than vessels using passive gears, such as gul
nets and hooks.

The flumber of vessels using nets/hooks afid trawlers built in five year periods
after 1965 are shown be1oç

Nets—hooks Trawiers

1965-69 79 218
1970-74 153 123
1975 - 79 269 107
1980-84 115 67

The example shows that after the so called ‘energy crisis’ ifl 1973 the number of
energy saving gul netters increased whereas the number of trawlers decreased.

The above discussiofi shows that in order to predict the development of the Daflish
fishery into the next century one needs to consider the development in stock sizes, pos
sible changes in fisheries management and changes ifl economy and technology. Most



52 NIELS AXEL NIELSEN

of the assumptions on the future development of these factors have different implica
tions for the industrial fishery than for the human consumption fishery. It will there
fore be preferable to discuss the future scenarios for each sector separately.

Tt should, however, be born in mmd that there is no clear cut distinction between
industrial vessels and human consumption vessels.

4. The future development of the Danish industrial fishery in the North Sea
4.1. The present status of the industrial fleet fishing in the North Sea
Table i shows the landings by species in tonnes from the North Sea for 1987 for a
number of vessel categories. The table is based on the sales slip databases main
tained by the Ministry of Fisheries, and includes ali landings takeri from the North
Sea. The number of vessels given for each vessel category in Table 1 do flot neces
sarily coincide with the number of vessels registrated in North Sea ports and cannot
be directiy compared with the data presented in Figure 1.

Tabie 2 gives the value of these landings. Tt can be seen that all vessel categories
with the exemption of three have virtually all (more than 80%) of their income from
human consumption landings. The industrial vessel categories are all found among
large trawlers above 150 GRT. About 85% of all landing for reductiori are taken
by this group of large trawlers.

The total number of industrial trawlers (using 80% of income criteria) is about
160. The total number of vessels fishing in the North Sea in 1987 was about 1200.

Although the data describe the fishery in 1987, where few small vessels took part
in the industrial fishery because of the low price for fish for reduction, they clearly
indicate that the industrial fishery is dominated by large vessels.

The structure of the fieet has, as suggested in Figure 1, changed considerably
since 1950 when the industrial fishery was developed. To get an idea of the future
development, I will give a brief review of this development with particular emphasis
on the resources fished for reduction.

4.2. The fish resources used for reduction
The catch composition of the total international industrial fishery in the North Sea
is shown in Figure 4. The fishery developed in the early 1950’s as a fishery for her-
ring, and herring remained the most important species until the middle of the
1960’s. From 1960, the catches were increased significantly from around 500 000
tonnes to 2000 000 tonnes in 1968. The increase was caused by large landings of
herring and a sharp increase of species grouped in ‘other species’ in Figure 4. This
group consisted of mackerel, haddock and whiting. Although landings of this group
of species declined in the 1970’s, the high catch level was maintained because of
increased catches of sandeel, Norway pout and sprat. The species composition was
now changed, so that the three industrial species accounted for 80% of the total
landings for reduction. From 1975 and onwards, landings have declined to the pre
sent level of around i 200 000 tonnes as a result of a declining sprat stock and, in
recent years, declining catches of Norway pout.
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Fig. 4. Species composition of the industrial fishery in the North Sea.

We can now conciude that, for the industrial fishery, the fleet structure has, in
this period, changed towards larger and larger vessels and, with respect to landings,
the three industrial species (sandeel, Norway pout and sprat) flow account for more
than 80 percent of the industrial landings.

4.3. The future resources of the industrial fishery
The resources fished for reduction are very much a result of management policy. In the
1950’s and 1960’s, when the fishery was stil1 increasing, several species were fished but
in recent years only species for which the by-catch rules can be met are fished in signif
icant quantities. Therefore, the likely resources for the industrial fishery must be dis
cussed in the light of the likely development in fisheries management in the North Sea.

Before fisheries management is discussed, will consider the likely development
in the available resources, irrespective of what management actions might be taken.

Presently exploited resources. As shown in Figure 2, landings increased rapidly in
the 1950’s and 1960’s. For all of the eleven most important commercial fish stocks,
the fishing intensity has increased since 1960 without increasing the overall yield
from the stocks (ACFM report 1988). The spawning stocks of cod and haddock are
flow at their lowest since the 1960’s.

The increased catches of plaice during the last 15 years are caused by a series of
strong year ciasses and increased fishing intensity. In addition the greater fishing
pressure also on young plaice implies that, irrespective of the increased recruitment,
there has been no increase in spawning stock size.

For all of the important round- and flatfish species, the fishing on the younger
age groups has increased in this period and a few consecutive small year classes will
bring stock sizes ciose to their historic minimum levels.

The pelagic stocks of herring and mackerel ifl the North Sea have been low in
1980’s. The herring stock has been increasing and a total catch of around 600 000

Other species

/4
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tonnes was taken in 1987. This is rather ciose to the likely long-term yield from the
stock.

The North Sea Mackerel stock is at a low level afid the high catches of mackerel
in the North Sea seen in recent years is of Western Mackerel Stock origin. It is very
difficult to predict the future mackerel catches. However, it is flot likely that catches
can be increased above the preseflt levels irrespective of the origin of the stock.

The resources exploited in the industrial fishery have, with respect to sandeel and
Norway pout, been stable for about 10-15 years, although the most recent devel
opment in the Norway Pout stock shows a declining trend. The sprat stock has been
declining since around 1980. In summary, there is no reason to believe that the tra
ditional ‘industrial’ resources will increase in coming years.

Unexploited resources in the North sea. Figure 5 shows the estimated stock size
(Daan et al. (in press)), and Sparholt (in press) for the most important fish stocks
in the North Sea as estimated for 1983-85.

The total biomass is estimated to be about 9 mill tonries of which the eleven most
important commercial stocks discussed above comprise about 6 mill tonnes.

I

El

I Danish

_____________

I
Total biomass

I I I I I I

Fig. 5. Total biomass in the
North Sea. Total international
catch and Danish catch of the
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As shown in Figure 5, the biomass of dab is around 1.6 mill tonnes and, together
with about 200 000 tonnes of long rough dab, the dab comprise a large part of the
‘unexploited resource’. Figure 5 further illustrates that a biomass of about 300 000
tonnes of skate and rays contribute significantly to the ‘unexploited resource’. The
remaining estimated biomass of about 600 000 tonnes of unexploited species con
sists of a large number of relatively rare species in the North Sea.

In addition to these species, a number of species carl, in some years be found in
the North Sea in significant quantity. One example is the horse mackerel stock.
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Recruitment and the environment. Although the environment affects the fish re
sources, it is flot possible, in simple terms, to describe the ‘present’ North Sea envi
ronment, nor is it the subject for this contribution. On the other hand, the current
estimates of stock sizes in the North Sea do flot represent the iong term average.
Instead the stocks in the period from 1983-85 are the result of recruiting yearclasses
from late 1970’s to the mid 1980’s. Tt is therefore relevant to briefly compare the
recruitment in this period with the previous decades.

In general, the roufldfish stocks have experieflced good recruitment compared to
years before 1960. The year ciasses of important species such as cod and haddock
have more than doubled from the 1930’s to the 1960’s (Holden 1978). Also the
recruitment to the plaice stock in the North Sea was good in this period.

The North Sea herring and mackerel were both at a rather low level at the begin
ning of the 1980’s. A combination of high fishing intefisity and poor recruitment
depleted these stocks. Good recruitment in the 1980’s reversed the trend and stock
size of herring is increasing in this period. There is no improvement in recruitment
of North Sea mackerel and the stock size in 1983-85 is low. Concerning the ‘indus
trial’ species of sandeel and Norway pout, there seems to be good recruitment in
this period, whereas recruitment to the sprat stock is decliriing in the 1980’s.

Overall climatic changes caused by the green-house effect can, of course, in the
long run change the recruitment pattern in the North Sea. It is beyond the scope of
this contribution to predict the effect of such changes. I think that the most reason

able assumption is that, although species composition will change as a result of
increasing water temperature, it is unlikely that higher recruitment can be expected
to the future stocks of the North Sea, which is presefitly very productive.

With respect to cod, haddock and Norway pout, we have seen rather weak year
classes in the last couple of years. Although this cannot be taken as an indication
that these species are returning to the same recruitment level as before 1960, it
shows that there is no guaranty that recruitment will remain at the rather high level
observed in recent years.

In summary, it seems unlikely that the total landings from the North Sea will
increase in the future. The exploited fish stocks are all heavily exploited, and
increasing fishing intensity will flot lead to increased catches. Of the species which
today is only lightly exploited, there seem to be some possibilities for increased lafid
ings but these species are of low value today.

The recruitment levels have, in general been high during recent years and, from
my point of view, we cannot expect that the recruitment leve1will increase in future.

It is, in fact, more likely that the total international fishery will be reduced in the
future, or stabilize around the present level. Already today it is the general impres
sion that there is an over capacity in the fleet. Several fisheries are restricted in their
fishing and fewer vessels can catch quota.

Tt is therefore likely that the Danish fleet (including the industrial fleet) shown in
Figure 1 will decrease or, at best, remain at its presefit level. As explained in the
introduction, this is not only a question of the available biological resources, but
also highly depefident on the economy and earnings of the fleet, as well as fishery
management agreements. Since the industrial fleet is capable of fishing virtually all
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species, fisheries management decisions is particularly important for the future
development of this fishery.

I will now discuss this aspect with regard to the Danish North Sea industrial fleet.
Which stocks will be utilized for reduction in future, and how will the fleet develop?

4.4. Fisheries management and economic development
Unchanged fisheries management. Assuming that fisheries legislation does flot
change in future, the core of the industrial fishery will be sandeel, Norway pout and
sprat. The sandeel stock seems to be able to sustain the high catches and the stock
size is considerable (see Fig. 3).

The most recent yearclasses of Norway pout have been weak (as for other round
fish species). However, it seems likely that the average catch level of this species can
be maintained. The sprat stock has shown signs of recovery in recent years but, ulti
mately the yields will probably be lower than in the exceptional period in the second
half of 1970’s.

In summary the development in the species composition in the last two decades
suggest that the total landings will be in the order of 1000 000 - i 400 000 tonnes.

Slightly modified fisheries management. Increased catch levels will need other fish
ery management actions in the North Sea. From the estimates of abundance of the
stocks in the North Sea, it would seem to be possible to take a much larger propor
tion of the dab stock. Dab is flot likely to be of high value in the human consumption
fishery and, provided it can be caught without severe by-catches of other demersal
fish, it could, if excluded from the list of protected species, enlarge the resource for
the industrial fishery. A lift of the EEC ban of landing herring for reduction purposes
would also increase the landings.

Changes in prices and fisheries management. However, the determining factor for
the industrial fishery will be the price of fish products, both for human consumption
and for reduction into fish meal.

The FAO prospects concerning the production and consumption of fish indicates
a shortage of 21 mill tonnes of fish on the world market in the year 2000. Fish prod
ucts will, therefore, be expensive food and the prime management objective will be
to maximise the yield of fish for human consumption.

This will imply that ali species for which there is an outlet on the human con
sumption market will be used for that purpose. The ‘industrial’ resources will only
consist of species for which there is absolutely no use for direct human consump
tion. This development point to a reduction of the industrial fishery as we know it
today.

Nevertheless the management objective of getting high yields of high valued
species may also give new visions for the industrial fishery. Tt has recently been
shown (Anon 1989) that a selective fishing on the predator species in the North Sea
can increase the North Sea yield with about 25%.

Thus, although the value of the yield needs to be considered, intensive fishing on
the ‘invaluable’ predators can, ultimately, increase the total yield. It has been sug-
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gested (Gislason 1989) that, because of long-term recruitment fluctuations, such
strategies should be formulated for 3-5 year periods.Such periods would also tally
well with the changes in market demands.

If this type of management is realised, there will be a need for a highly effective
fleet which can catch the low valued fish and the low value predators. In other
words, this fleet will ‘cultivate’ the sea.

This development is supported by the likely development of the gears used by
vessels in the future. These gears will be much more species selective. In addition
new technology will enable a much more selective catch with respect to species and
size groups.

In recent years, there has been increased research and development in fish oil and
fish meal products in order to offset the decreasing world market prices for fish
meal. Fish oil and fish meal products can in the future be refined to food supple
ments and other raw materials in the food and medicine industry. The development
of new products is expected to increase the demand for landed fish of high quality.
In this respect, there will be no difference from the fish landed for human consump
tion. There will also be a demand for flexibility in a vessel’s ability to catch different
species in the future. That is, the future ‘industrial’ vessel shall be able to catch the
traditional ‘industrial’ species, to catch the selected predators for a given five year
period and to land fish both for reduction and for human consumption, and all
types of landings should be of high quality.

The biotechnology industry is likely to develop methods to produce cheap pro
tein, and, thereby, replace fish protein in cattle fodder.

The current industrial vessels, characterised only by the ability to catch a large
quantity of fish per day, will, as I see it, flot exist in the next century. However ves
sels landing a flexible set of selected species for reduction of a high quality will exist
and be based in Denmark.

4.5. The future size structure of the industrial fleet
Figure 2 illustrates that the increase in the Danish fleet in the 1960’s and 1970’s was
caused by the construction of larger and larger vessels. This tendency has continued
since 1975 irrespective of the decline in total GRT of the fleet. The question is now
whether this trend will continue. The size of trawlers constructed in 1988 is in the
order of 500 to 800 GRT. One of the reasons for building bigger and bigger vessels
is that the capacity and daily catch is much bigger. For such vessels an analysis
(Anon 1989a) shows that the catch per day is proportional to the square root of the
GRT of the trawler.

A preliminary analysis of the data sets presented in Tables i and 2 shows that
the large trawlers (above 500 GRT) have very high catch rates in the sandeel fishery.
On average, this vessel class catches 3 times more per day than vessels between 150
and 250 GRT. The about 100 vessels in this group could, in other words, be
replaced by about 30 large vessels. This development can be supported by the short
age of labour in the future.

Tt is, however, questionable as to whether the present fishery legislation (by-catch
rules) will allow for similar high catch rates in other North Sea fisheries. The expe
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rience during the last two to three years where ‘supertrawiers’ have been in use is
that they take part in the sandeel fishery in the North Sea, but that in other parts of
the year they fish for blue whiting and horse mackerel outside the North Sea.

Bearing in mmd the likely demand for flexible vessels in the future it seems rea
sonable to assume that the future North Sea trawler will be of the same size as the
large trawiers of today (250-500 GRT), but that the very large trawiers (above 500
GRT) will need to fish outside the North Sea a large part of the year.

5. The development of the Danish human consumption fleet
5.1. Present status of the Danish human consumption fishing fleet in the North Sea
The total Danish landing from the North Sea in 1987 was around 180 000 tonnes
for human coflsumption and 900 000 for reduction into fish-meal and oil. Table 1
shows the total Danish landings from the North Sea divided into vessel category.
The vessels are grouped according to type of vessel and size class.

Table 2 shows that of the total value of the landings was around 1.6 billion d.kr
of which the human consumption was 1.2 billions. Also in terms of riumber of ves
sels the human consumption fleet is the largest in the North Sea. The total number
of vessels fishing in the North Sea in 1987 was around 1200 vessels of which about
1050 vessels are fishing for human consumption the whole year or have more than
80% of the annual income from the human consumption fishery.

In the following I will briefly characterize the different groups of vessels fishing
in the North Sea. The catch in value by species are for each vessel group shown in
Figure 6a - 6d.

Beam trawiers
A group of about 20 small beam-trawiers fish for blue mussels and brown shrimps
(Crangon sp.) in the Wadden sea.

The larger beam trawiers also fish for human consumption having plaice as of
the most important species.

Trawiers - 20 GRT
About 130 small trawlers fish chiefly for human consumption in the North Sea.
Plaice is the most important target species comprising about 50% of the total
income from the North Sea fisheries. Some of these vessels took part in the
sprat/herring fishery before the ciosure of the ‘sprat box’.

Trawiers 20 - 60 GRT
This group of vessels consist of about 160 vessels which fish for human consump
tion. The group of mixed species for human consumption give the largest contribu
tion to the income. Also cod and plaice and haddock are important target species.
The vessels also fish outside the North sea (chiefly shrimps in the Skagerrak and
Cod in the Baltic).
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Trawiers 60 - 150 GRT
This group is the largest of the human consumption trawiers with around 220 ves
sels. Mixed human consumption fishery is the most important fishery in 1987. The
fishery for deep water prawns (Pandalus) was a very important fishery for several
of the vessels in this group.

Industrial fishery of sandeel is an important part of the fishery for some of the
vessels in this group in the period from April to June, and it contributes with about
20% of the income of this group.

Trawiers over 150 GRT
The larger trawlers between 150 and 250 GRT have 30% of their income (from the
North Sea) from human consumption fishery. This group of trawiers also take part
in the fishery for cod in the Baltic and other areas.

The larger trawiers (above 250 GRT) have between 10 and 20% of their income
from the human consumption fishery of which the herring fishery is important.

Gul netters under 20 GRT
The small gul netters consist of around 160 vessel which fish for cod, plaice and
sole and other human consumption species, especially turbot.

Gul netters over 20 GRT
The larger gul netters has cod as a dominating target species, the only other species
which contribute significantly is turbot. In this group around 80 vessel are found.

Purse seiners
The eleven Danish purse seiners fish for herring and mackerel in the North Sea.

Danish seiners
The Danish seiners fish for plaice and cod and these two species are both in terms
of value and quantity of similar importance for the fleet. Around 230 Danish seiners
fished in the North Sea in 1987.

The broad picture of the Danish North Sea human consumption fishing fleet is that
it consists of a large number of vessels chiefly below 150 GRT. A great variety of
species are caught. This can be exemplified by the fact that, in 1987, the group
‘other human consumption’ species makes up 22% of the total value of ali landings
from the North Sea. Only cod is marginaily more important. Also landings of plaice
(14%), herring (5%) and haddock(4%) are important for the Danish fisheries in
the North Sea. The relative importance of the different species, of course changes
from year to year and this ‘picture’ from 1987 only suggest the magnitude and
importance of each fishery.

The question is flow whether this structure of the fleet will change in the future.
The discussion of the likely future deveiopment of the resources in the North Sea
both pertains to the industrial fishery and the human consumption fishery. The
overall conciusion was here that it is unlikely that catches can be increased in the
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future, and an increasing Danish fishery must be ‘taken’ from other countries,
which would in turn reduce their fishing fleet in the North Sea.

Again we see that future development will depend on the management actions
taken and the development of the economy of the countries in our region.

Now I will discuss a bit further the future management of the fishery. This prob
lem cannot be considered for the Danish fleet alone. I will, therefore, first look at
some trends in the European fishery in this century.

5.2. The tendency towards specialisation in the North Sea fisheries
The historic development of the share of the stocks in the North Sea can indicate
potential development in the future.

Fig 7 shows the catches of plaice in the North sea in this century and it appears
that the plaice fishery has been taken over by the Netherlands. For other species
similar graphs can be made. Figure 8 shows that UK (Scotland) flow takes a con
siderable part of the total haddock catches in the North Sea, and figure 9 shows that
saithe is caught chiefly by Norway and France.

A concentration or a specialisation of the fishing fleets in the North Sea has been
a general trend in the last decades. Only a few countries have been able to gain larg
er shares of the total landings or to increase the total landings. This is, of course, an
effect not only of the competitiveness of the fleet, but also of the national policy in
each country.

The proportion of landings by country for the main countries in particular fish
enes is shown below in Table 3.

Table 3. The proportion of landings by country in percentages for the main countries in particular
fisheries.

Country
Species DK UK(Scot.) UK(Eng.) N NL F B

Cod 20 30 13 — 16 — —

Haddock 10 75 5 — 1 — —

Whiting 23 37 — — 17 23 —

Plaice 20 4 10 — 58 — —

Sole 3 — — — 72 — 15
Herting 23 15 — 42 16 — —

Mackerel 27 + — 57 10 — —

Total hum. consumption 16 24 — 27 16 — —

No other countries are above 5%.

The overall picture of the above concentration of the fishery in the North Sea is that
we have three important EC countries Denmark, Netherlands and UK(Scotland),
The Netherlands take a large share of the flatfish caught by their large and effective
beam trawlers, and the UK(Scotland) takes large shares of the roundfish. Denmark
has no fishery in which she dominates, but takes relative large shares of both flatfish
and roundfish. All three countries and Norway fish the pelagic species herring and
mackerel in more or less the same degree.
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These tendencies are apparent even though the EC fishery policy since 1983 has
fossilised the quota share by country.

In the long run, it will be interesting to see whether the concentration on specific
fisheries will continue and Denmark be completely phased out of the North Sea
human consumption fisheries or, whether the Danish spreading of interest will
prove to be an advantage.

From my point of view, it seems probable that fleets which can fish several
resources will be competitive because of the high exploitation of the North Sea.

Several stocks (and catches) flow consist of a large part of small and young fish
and a relatively small proportion of old fish. A couple of consecutive poor year
ciasses can reduce the possible catch severely and, thereby, reduce the whole income
of the highly specialised fleets. As an example it is expected that the haddock land
ings in 1989 will be only half the level in 1985-1986. The prospects for 1990 are
also not very positive, with respect to haddock.

I believe, therefore, that it is most likely that the flexible fleets will survive and
that the Danish fleet will maintain its relative size. Again, however this statement
depends on the fisheries policy.

5.3. Fisheries management and economic development in future
The agreed Common Fisheries Policy in the European Community is set for the
period 1983-1992, and will be reconsidered in 1992. Access to 12 mile zones as
well as rules for limited efltry into some areas will be reviewed. In addition, the
Single Market will be finalized at the end of 1992. Some pathways are mapped
up to 2002 where the transitional agreements concerning Spain and Portugal
expire.

The CFP of the European Community has an exemption from the right of estab
lishment under the Treaty and freedom of access to the resources are limited to
national fishermen within the national quota. The Total Allowable Catch is divided
into national quotas according to historic rights.

If this system is still maintained after the year 2002, it should be easy to foresee
a rather stable national fishery in the future. Bearing in mmd the drastic changes in
catch shares (Figs 7-9) during the last 20 years, one cannot really expect the present
EG fleet structure to be ‘frozen’ for the future. In addition the accession of Spain
and Portugal in the Community has implications on the CFP as well as a possible
accession of Norway in future.

At the national levels, the fixed quotas lead to problems in distributing the fish
ery over the seasons in an economical way and the usual competitive mechanisms
are out of force when the national quota is transformed into weekly boat quotas in
some restricted fisheries.

There are several indications that the quota system will be changed to another fish
enes management system and this is, at present, under discussion both at the political
and administrative level and among fisheries scientist (IIFET conference, 1988).

I think that the most likely outcome of these discussions is that we will get a man
agement system which limits the fishing effort through limited entry to the fishery.
In the first phase, an individual licensing system will probably be given to the exist



INTO THE NEXT CENTURY 65

ing national fleets, but in longer term one can imagine that the licenses can be trans
ferable on an EC license-market.

The vessels owners will then buy a license to fish for a group of species in a given
management area, and it will be more relevant to consider the fleet operating from
Denmark rather than the ‘Danish fleet’. This is in fact a continuation of the devel
oprnent in the last 50 years where vessel operating in the North Sea can have its
horne port in other parts of Denmark.

One other aspect which will accelerate the tendency of other countries to fish
from Denmark (and visa versa) is the general outlook for the food processing sector.
OECD predict (OECD 1987) that the food processing sector in the future will have
a highly internationalized market for their raw products, and that the growth poten
tials will be in highly industrialised products and prepared meals.

The future developrnent of the Danish fishery is, therefore, not only dependent
on the abilities of Danish fleet to adapt to future challenges but also on the structure
of the fish processing sector.

The development in import of raw fish in the last 10 years seern to indicate that
the Danish processing industry and outlets through the auction system is able to
attract other fishing fleets.

I think that Denmark with its fishing industry has a good chance of being one of
the major fishing centers in future.

5.4. The future structure of the Danish human consumption fleet
The structure of the Danish human consurnption fleet has changed in the recent
years. Firstly the Danish seiners have gradually been reduced over a long period. As
an example, the nurnber of seines were reduced to 1/3 in the period 1955 to 1975,
and more than 90% of the vessels in the seiner fleet are more than 20 years old.

In contrast the gill netter fleet has increased. In this fleet, over 50% of the vessels
are built after 1970. As discussed in section 3.3 this may be strongly associated with
the increase in oil price in 1973 since gul netting is a much more fuel saving than
trawling.

Another possible explanation for the increase in the gul net fleet is the high quality
of the fish landed by gul netters. A comparison of Tables i and 2 shows that the price
per kg of the cod taken by gill nets is about 50% higher than cod caught by trawiers.
This is caused partly by better quality of the fish and partly by the fact that gill net
ters, on average, catch larger fish than trawlers through better selectivity of the gear.

The latter aspect is preferable from a resource conservation point of view, at least
at the present levels of exploitation of the North Sea, and will coincide with the
future concern for high landings of high value.

The expected increase in fish prices and fish becoming a luxury food taken in
restaurants, and for prepared high quality meals will demand high quality products.
Vessels must therefore be able to gut and cool the fish in a quick and hygienic man
fler. Furthermore the declining population (especially of young people) in Northern
Europe, will lead to a mechanized procedure on board the vessels.

All these facts point to a continuation of the increasing trend in vessel size. Labour
saving machines, cooling and storage devises can only be installed on larger vessels.
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The demand for flexible vessels may, howevei outweigh this development. An
analysis of the target species for each fleet group show that, both for trawiers and
for gul netters, the larger vessels concentrate their income on fewer species.

I think that it is most likely that both small and large vessels will exist. The large
ones will be equipped with all sorts of information technoiogy, both under water
before catching, and to the factories for information on the actual demands on mar
kets ali over the world. The vessel will then preprocess the catch before final pro
cessing on the factory.

The smaller vesseis will deliver a wide variety of species for direct human con
sumption. The fish will be landed fresh and of very high quality.

Finally, I believe, concerning the likely development of the numbers of the types
of the vessels, the Danish seiners will probably continue to decline and completely
vanish during the next ten to twenty years.A limited number of larger beam trawlers
will take over the flatfish catches, but sufficient capacity in this fishery already exist
in other EEC countries. Larger trawiers will then replace the small ones and they
will be the core in the ‘industrialised’ human consumption fieet and the gul netters
will probably take over more and more of the landings for direct human consump
tion.

References
Anon., 1989 a: Report of the Industrial Fisheries Working Group. — ICES C.M. 1989/Assess: 13.
Anon., 1989 b: Report of the Multispecies Working Group 1989. — ICES C.M. In press.
Daan, N., P.J. Bromley, J.R.G. Hislop & N.A. Nielsen, in press. Ecology of the North Sea Fish.

Netherlands J. Sea Res.
Gislason, H., In press. The Iflfluence of Variations in Recruitment in Multispecies yield prediction ifl the

North Sea. — ICES 1989 MSM Symp. No. IS.
Holden, M.J., 1978. Long term chariges ifl landings of fish from the North Sea. Rapp. — P.-v. Réun. Cons.

int. Explor Mer, 172: 11-26. 1978.
LIFET, 1988. The International Institute of Fisheries Economics and Trade. — Fourth Annual Fisheries

Cofiference, Esbjerg, August 1988.
OECD ‘Technology and the Food Processing Industry’. — STI-review No. 2, 1987.
Sparholt, H., in press. An Estimate of the Total Biomass of Fish in the North Sea.

— J. Cons. int. Explor.
Mer.


