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Abstract

This paper was based on the research project “Economic aspects of discarding” jointly funded by the European Commission, Dutch Rijkswaterstaat, the Dutch Fishing Board and the British Ministry of Agriculture an Fisheries (MAFF). The project involved three case studies of discarding behaviour in selected EU fisheries (Dutch beam trawl  fisheries, UK whitefish trawl fishery and French Nephrops fishery) ) as well as study of the effectiveness of the Norwegian discards policies and literature study of other international experiences with by-catch and discard policies.

The study analyses discarding behaviour in EU fisheries and tries to identify possible solutions for the problem by considering alternative management policies and studying the experiences with these policies in other countries. One of the questions posed is whether the Norwegian policy of banning discards could be an option for the EU as has been suggested at the IMM conference in Bergen (13-14 March, 1997)
.
This paper does not give a complete overview of the project but starts out with a short description of discard problems in the EU case studies and then focuses on this last question. The Norwegian anti-discard policies seem rather sophisticated, but the Norwegian authorities could not show any research results about the effectiveness of these policies. Analysis of Norwegian discards policies shows surprisingly that the discard ban is not the central feature of these policies that it is often presumed to be. Instruments like the flexible closed area policy and the ongoing effort to increase selectivity of gear are the most essential elements of Norwegian anti-discard policies. The discard ban can only be applied because discard levels presumably have been reduced by these other measures. Therefore the conclusion is that the discard ban is at this stage not an option for reduction of discards in those EU fisheries where the discard problems are most serious.

1. Discards: what’s the problem? 

First of all the phenomenon of discarding has to be defined. In this paper the most simple definition of discarding is used: discards are defined to include all catches that are not retained on board.
If discarded fish would survive there would be no real problem, except maybe for a waste of effort. However, biological research has led to the conclusion that discard mortality rates for most species are very high, even if the fish is still alive at the moment of discarding. For many commercial species like flatfishes, cod and whiting the discard mortality rate is estimated between 90 and 100%. The fact that not all catches are retained onboard may therefore be considered a problem from three different perspectives.

· Fish stock conservation: discards of commercial species may be considered a problem from the perspective of fish stock conservation for two reasons:

· Undermining of quota policies: as quotas specify the quantity that may be landed of a particular species, discarded specimen are not accounted for in the quota. As such, discards of quota species have to be regarded as unrecorded over-quota catches. 

· Reliability of stock-assessments: discards usually are not recorded and lead to uncertainty about the total quantity caught of quota species.

· Degradation of ecosystems: some non-commercial species that are discarded systematically (benthic species) play a central role in marine ecosystems and as far as they don’t survive discarding, the effect will be negative for the marine ecosystem

· Waste of resources: from a perspective of food supply, discarding may be regarded as a waste of resources as it concerns proteins that in some way could be utilised for human consumption, even if this requires that it is processed to fish meal.

Generally, the reason for discarding catches is that within the specific context the benefits from discarding are greater than the benefits from landing. Looking more closely, we can roughly distinguish five important reasons for discarding and five types of discard problems related to these different reasons.

Five types of discard problems

· Undersized fish: according to EU fisheries regulations fishermen are not allowed to land fish under MLS, so if undersized fish is caught the only (legal) option is to discard these catches. Undersized fish can be seen as the most important category of discards the studied cases of EU fisheries.

· Over-quota fish: when the quota for a particular species has been fully fished, all extra catches of this species have to be discarded. The alternative for the fisherman would be black landings of over-quota fish.

· Low value species: for some species the market price is so low that landings costs can not be covered: the costs of landing are higher than the costs of discarding.

· High-grading: this concerns discards of low value grades of a species in order to land only the high value grades. High-grading is usually related to individual quota or – in some cases - to limited storage capacity onboard.

· Non-commercial species: species for which there is no market are discarded for 100% because there is no reason to land these species.

Before looking at the role of EU fisheries management in discarding behaviour the scope of discard problems will be described in the next section.

2. Scope of discard problems in EU fisheries

2.1 Incentives for discarding

For each of the case studies incentives for discarding of the main species of the fishery have been calculated. The incentive for discarding of a certain species can be defined as the net benefit from discarding one kilogram of fish. In other words: 

Incentive for discarding = costs of landing  – costs of discarding 

Costs of landing consist of auction levies, Fish Commodity Board levy, ice costs etc. and in case of high-grading the price difference between the high value grades and the low value grades of the species concerned.

Costs of discarding include market price and in case of high-grading the costs of extra effort to catch better quality. 

Incentives have been calculated per kilogram of discarded fish. A positive incentive to discard of x Euro means that the net benefit of discarding is x Euro per kilo of discarded fish.

In the table below the incentives for discarding of main species in the three case studies are presented using average prices for the year 1998. As prices fluctuate throughout the year so do incentives.

Here only incentives for high-grading of selected species are presented. In the calculation of incentives for high-grading one has to distinguish between the case where extra effort is needed to catch better quality and case where no extra effort is needed because the fishery goes on anyway because quota for other species are still open. 

Results

· Dutch beamtrawl fishery: 

· Large incentives for high-grading of cod and whiting if quota are restrictive (53 and 27 eurocents per kg respectively) . For whiting this has recently been the case, resulting in substantial discarding according to fishermen.

· Incentives for high-grading of plaice are small or negative, when using average prices for the whole year.  The price difference between small size-class varies through the year and particularly in the second and third quarter, the incentives for high-grading are positive.

· Incentives for discarding of larger plaice during spawning season are large if the plaice quota is perceived to be restrictive.

· UK whitefish trawl: 

· Incentives for high-grading of Nephrops, cod and haddock, if no extra effort needed to catch better quality.

· France Nephrops fishery: 

· Incentives for high-grading of Nephrops are comparable to UK. 

Table 2 Incentives for discarding (€/kg) (using average prices for 1998)

Species
UK

Whitefish trawlers
Netherlands

Beam trawlers > 300 HP a)
France Offshore – Celtic Sea

b)


Incentive to high-grade


Incentive to high-grade
Incentive to high-grade


Extra effort needed
No extra effort required
Extra effort needed
No extra effort required
Extra effort needed
No extra effort required

Cod
NR
0.384
NR
0.53
NR
0.07

Haddock
NR
0.129


NR
-0.08

Whiting
NR
0.039
NR
0.27
NR
0.22

Saithe
NR
0.028





Nephrops
NR
0.724


NR
1.73

Plaice


-1.05
0.08



Plaice in spawning season


-0.55
0.58



a) Incentives for eurocutters are comparable

b) Incentives for coastal Nephrops fishery are comparable


NR = Not relevant

2.2 Perceptions of fishermen

In all three case studies fishermen were interviewed about their discard behaviour and their perception of discard problems. 

Perception of total discard levels

In table 3 the total discard levels as perceived by the interviewed fishermen are presented. This question appeared to be very difficult to answer for the fishers so the figures have to be seen as very rough estimations. 

Table 3 Fishermen’s perception of average discard levels as percentage of total catches

% of total catch
UK
Netherlands
France (coastal / off shore)

% discards of commercial (marketable) species
16.5%
27%
45%  / 20%

% discards total
26%
45%
no data available.

Perception of discards as a problem

Table 4 shows that in all three cases a majority of fishermen seems to accept that discarding is part of the game. They don’t see it as a serious problem, partly because their perception is that a large proportion of the discarded fish survives. Particularly discards of non-commercial species are not perceived to be a problem. Fishermen are no ecologists or conservationists. 

Table 4 Fishermen’s perception of discards as a  problem

Too much discarding?
UK 
Netherlands 
France (coastal /off shore)


Yes / sometimes
No
Don’t know / no answer
Yes / sometimes
No
Don’t know / no answer
Yes / sometimes
No
Don’t know / no answer

Discards of commercial (marketable) species
34%
52%
14%
25%
50%
25%
36% /

8%
64% /

92%


3. The role of regulations

The EU authorities are on the standpoint that discards have to be prevented when possible. However discarding is not illegal in EU waters. On the contrary, fishermen are compelled to discard illegal fish (undersized fish, over-quota fish) when caught. 

Discarding behaviour is affected by several aspects of fisheries management. Below three important aspects are discussed. 

· Technical regulations: MMS, MLS, selection devices. 

The main instrument for preventing catches of juveniles is minimum mesh size regulations. In an ideal situation minimum landing size and minimum mesh size are tuned to prevent too much by-catch of undersized fish. However, the possibilities for effective application of this instrument are limited in multi-species fisheries as different species require different mesh size. In practice the minimum mesh size is a compromise between the demands of the different species and sometimes substantial quantities of undersized fish are caught. Fishermen have no choice but to discard these catches.

· Quota management

The effects of individual quota systems (IQ's), prevailing a/o. in The Netherlands and (informally) in the UK, on discarding behaviour are ambiguous. Generally the effect is that fishermen tend to concentrate on the high-value grades of the quota species in order to maximise the value of their quota. In a mono-species fishery IQ's may therefore induce fishermen to use more selective gear and thus avoiding by-catch and discards of juveniles. In a multi-species fishery, ITQ systems may give fishermen incentives to high-grade or to discard over-quota fish, particularly where species have different MLS. This is illustrated by the cases of the Netherlands and the UK. 

Adjustment of the quota system in the form of introduction of multi-species quota, size-specific or value based quota, could lower or even take away the incentives to high-grade. Strategies like these have been found to be applied in several international cases where discard problems exist in a multi-species context. These measures will of course also have other consequences for fisheries management. Multi-species quota and value-based quota lead to a less fine-tuned fisheries management system but, on the other hand, it is questionable whether the present detailed policies are justified with the degree of accuracy of stock assessments and biological predictions.

· Effort reduction 

The ongoing reduction of fishing capacity and effort in EU fisheries will reduce the incentives for high-grading and discarding of over-quota fish. It will probably also reduce the discard levels of low-value and non-commercial species as a side-effect of reducing total catches. The effect on discards of juveniles is, however, unclear. On one hand effort reduction will reduce total catches and thereby it will have a reducing effect on the total volume of discards. On the other hand, if effort is reduced too much, this may induce fishermen to use less selective gear in order to make sure that they can fully fish their quota. This could increase the proportion of juvenile discards.

Conclusion

EU fisheries policy has so far not succeeded in reducing discard levels to an acceptable level, at least not in the three cases studied. In fact some aspects of fisheries (quota) management appear to provide fishermen with incentives to discard or high-grade.

4. Norwegian by-catch and discard policies

4.1 Introduction

Basic features of Norwegian fisheries

The most important species in Norwegian fisheries is cod (Gadus morhua), accounting for 32 per cent of total landings by value in 1998. Around 70 per cent of the total Norwegian cod quota is allotted to the coastal fleet. Herring (Clupea harengus) is the most important species by volume; in 1998 it made up 29 per cent of landings. Other important species in Norwegian waters include saithe, mackerel, haddock and deep water prawn (Pandalus borealis). Commercial fisheries in Norway exploit many other species with national statistics listing the landings of 24 species.

Some basic features of Norwegian fisheries (1998)

Landings volume 

(Bln tonnes)
Landings  value 

(Bln Euros)
% exports
Main species

2.5 -3
1.13
90%
Cod, herring, haddock, mackerel, saithe

Main management instruments

Norwegian fisheries are regulated by licences per fishing method, TAC’s and (individual) quota and technical measures like gear regulations and closed areas. In the following we will concentrate on the measures directly related to by-catch and discard problems.

4.2. Discard ban

Up to 1983 the technical regulations in force in Norwegian fisheries were based on the old NEAFC regime. It was strictly prohibited to retain on board and to land 'illegal' catch. This regulation was quite similar to the regulations applied in EU waters today. In 1983 the new ‘Act regarding Sea Water Fisheries’ was introduced in Norway. 


The basic principle of the 1983 act is still that that illegal catch should be discarded on the condition that it is reasonable to believe that the fish will survive. However, the survival chances of discards of most species, particularly from trawlers and seine netters are assumed to be very low. This led to a discard ban in Norwegian waters for all commercially important species. The illegal by-catch and juveniles have to be landed and deducted from the TAC of the given species.


The discard ban formally applies to all catches that are dead or dying but in practice it is only applied to all catches of the following commercial species which have been listed in the regulation:

-
cod;

-
haddock;

-
saithe;

-
redfish;

-
mackerel;

-
Norwegian spring-spawning herring;

-
trondheimsfjord herring;

-
North Sea herring;

-
greater argentine;

-
capelin;

· greenland halibut.


The illegal catches are sold through the sales organisations, just like the rest of the catch, but if by-catches exceed the permitted levels as specified in the by-catch regulations (section 4.2.1) the revenues are confiscated by the sales organisations. 

4.2.1 By-catch regulations

There are specific permissible by-catch levels for each fishery. The aim is to decide what level of by-catches is really needed for honest fishermen. Therefore the permissible by-catch levels species depend on the fishing area, the gear used, the target species and the season - 10% some months and 25% in other months. For example:

-
when fishing for cod, total by-catches of saithe, haddock and whiting may not exceed 20% of total catch weight;

-
when fishing for sandeels using a trawl of mesh size less than 16 mm, by-catches of other species may not exceed 10% of total catch weight.


The introduction of a multi-species quota for cod, haddock and saithe for vessels below 28 meter with passive gear is now being considered by a working group of fisheries managers and fishermen's representatives. This will have consequences for by-catch regulations and for the discard ban.


The intermixture of undersized fish is permitted up to specified levels which differ by species, for example:

-
when fishing for cod and haddock above 62º an intermixture of up to 15% by number of undersized cod and haddock under the minimum size is permitted in each catch;

-
when fishing for mackerel an intermixture 15% by weight of undersized mackerel is permitted in each catch.


Like the other catches, the by-catches and the catches of undersized fish are sold by the sales organisations (which are fishermen’s organisations). The fisherman gets the full revenues as long as the proportion of undersized fish and by-catch species is within the limits specified in the regulations. If the proportion exceeds these limits, the value of the catch is confiscated by the sales organisations. They are free to use these revenues for their operations but the revenues may not be returned to the individual fisherman who landed the illegal fish. Recently this policy has been adjusted with the introduction of a new regulation for compensation of landing costs (4.2.2).

4.2.2 Compensation of landing costs

It is of course difficult to enforce a discard ban. In order to stimulate landing (not discarding) of over-quota fish and undersized fish above the permitted levels, a new regulation has been introduced in 1999. This regulation states that if the fisherman does not catch illegal fish intentionally, then he will be compensated 20% of the revenues for costs of landing, transport etc. to encourage less discarding.


The level of the compensation for landing costs was determined by a working group consisting of representatives of all parties involved - DoF, fishermen, scientists. It enhances co-operation and therefore compliance with regulations. The authorities have no basis to say at this stage how this regulation is functioning - they'll be interested to find out.

The ban on discards should be seen in connection with the by-catch reducing policies regarding the compelled use of sorting grids, the temporary closed area policies and the obligation to change fishing grounds in case of too many discards in the catch. These policies aim to reduce illegal by-catches to a minimum and are described in section 4.3. The main reason for introducing the discards ban was an attempt to make landing statistics resemble catch more closely, reducing the uncertainty about fishing mortality.

4.3 Reduction of by-catches 

4.3.1 Sorting grids for shrimps and cod trawling

The Norwegians have a reputation for catching larger fish than their European and Russian counterparts, which is reflected in the minimum catching size of 47cm for cod in the Barents Sea compared to the Russian minimum catching size of 42cm and the North Sea minimum landing size of 35cm.

As Norwegian regulations make it an offence to catch undersized fish rather than land undersized fish, there has been a great deal of effort over many years to increase gear selectivity. This has resulted in the use of 135mm mesh nets for cod trawls and the use of separator grids in both the demersal and prawn fisheries.

In order to improve gear selectivity the use of sorting grids is obliged in shrimp fisheries and cod trawling. In 1993 Norway and Russia agreed to introduce compulsory use of the 'Nordmøre grid' in shrimp fisheries in both their economic zones and in the area around Svalbard. This is a simple device consisting of a grid, mounted at 45 degrees, combined with a guiding funnel in front of it. Before 1993 many shrimp fishers already used this sorting grid, partly because they could get access to otherwise closed areas.


A sorting grid for bottom trawls, which has a far better ability to exclude small fish than normal codends, has been stimulated in a similar way. Using this grid, trawlers could get access to otherwise closed areas. In 1997 an agreement between Norway and Russia entered into force, which makes the use of grid systems in bottom trawls compulsory in the Barents Sea. Some trawlers even use an inter-bar space above the specified minimum to increase the proportion of big cod in their catches.


There is a continuous research going on at IMR in order to improve the sorting grids.

4.3.2 Flexible closed areas

The closed area policy is very important tool within Norwegian fisheries management. The main purpose is to prevent catches of undersized fish by the different fleet segments. When the proportion of undersized fish is found to be too high in a certain area, the area is closed for the relevant fleet segment. After closing the area, it is continuously monitored in order to determine the moment when the area can be reopened.

Surveillance programme

The closing and opening of sensitive areas is based on extensive surveillance by the coastguard using chartered commercial fishing vessels. For this purpose a 'Surveillance Programme' has been set up in 1988. The vessels used for monitoring are shrimpers, bottom trawlers, seine netters and purse seiners. During the last years long liners (floatline fishery for haddock) have been added to the programme. The vessels carry inspectors from the Surveillance Programme who continuously report to a co-ordinator ashore.


A working group consisting of representatives of the Directorate of Fisheries and the Institute for Marine Research evaluates the data. This working group decides on the opening and closing of sensitive areas. Some areas in the Barents Sea (around Bear Island) have been permanently closed since 1988.


It is considered important that the reaction time for the opening and closing of areas is very low. Therefore the co-ordinator ashore usually submits proposals for opening or closing directly to the Directorate. The implementation is usually carried out within a few hours after the proposal has been received from the co-ordinator. The information on closing or opening of fishing areas is distributed by fax to the fishermen's organisations and broadcasted on the national radio. The fleet concerned is also informed directly by the coastguard.


Norwegian vessels have to react immediately: they have to leave within one hour after being told. Foreign vessels have one week before they have to leave an area but in practice they also keep out of the area because they may catch a high proportion of juveniles.

Criteria for closing sensitive areas

The criteria for closing fishing grounds are:

-
15% in number of undersized cod and haddock together in each haul in trawls with 135 mm mesh size;

-
10% in weight of undersized coal fish within the 4 mile nautical zone;

· 10 specimen of undersized cod and haddock together for each 10 kg of shrimps in shrimp trawling.

4.3.3 Obligation to leave fishing grounds when discard levels become too high

According to Norwegian regulations it is prohibited to catch 'illegal' fish. If the proportion of illegal fish in a haul exceeds a certain specified level (depending on fishing area and fishing gear), the vessel is obliged to move to a different fishing ground. The distance between the fishing grounds should be at least 5 miles. If on the new fishing ground the proportion of juveniles or illegal by-catch is too high, the vessel has to move again for at least 5 miles (from both areas). If the vessel is caught by the coastguard in an area with too much illegal fish for several hauls, the skipper may be fined.

4.3.4
G6 regulation

Despite the discard ban there has been a problem with discarding of 'legal fish' (high-grading), particularly 'slipping' in the Mackerel fisheries. Slipping is discarding of small mackerel from the net when hauled to the side of the vessel before pumping/hauling the fish aboard. The Japanese market, which pays far more for mackerel over 600 grams, gave rise to these practices.


In 1999 a new regulation came into force to prevent the high-grading of mackerel. This regulation is relatively new and was actually the idea of a fisherman. According to the G6 regulation, landings of mackerel may contain no more than a specified proportion of the largest size class (G6). This maximum proportion varies and is adjusted periodically following advice of scientists and fishermen representatives. If a fisher has fished his share of G6 mackerel before the mackerel quota has been exhausted, then he is not allowed to land any more mackerel and he will not be able to use his quota fully. High-grading makes no sense in such a situation.

4.4 Enforcement

The discards ban is more difficult than most regulations to enforce as fishermen have to be ‘caught in the act’ and the coastguard admits that effective enforcement of the ban at sea is extremely difficult. It would require to keep an eye on all fishing vessels for 24 hours a day. According to the coastguard, even if they had the resources to put observers on every fishing vessel, compliance could not be guaranteed.

There are very few discarding infringements brought to trial. The sanctions are determined by the regional court, which often feels a degree of empathy towards the fishermen. In 1999 only a handful of cases were related to the discards ban. A normal sanction for illegal discarding is € 50,000, but fines are proportional to the quantity discarded.

Direct effects of the discard ban

Figures for the year after introduction of the discard ban did not show any sharp increases in landings, despite the amount landed more closely resembling the amount caught. Due to an individual vessel quota (IVQ) system already being in place since the late 70's, landing statistics do not make the impacts of the ban apparent.


The presentation of the catch (headed and gutted) also masks the statistical evidence of impacts of the ban. One could expect a significant increase in the proportion of small cod landed by vessels, but all are categorised as the smallest 'under 1 kg' grade, which includes cod over the minimum landing size (47cm).


Annual variations in the composition of and recruitment to the spawning stock add another variable that prevents conclusions being drawn. Additional technical measures, i.e. the introduction of sorting grids, also mask any clear trends directly attributable to the discards ban. Landing statistics cannot therefore provide clear evidence on how effective the ban has been in protecting juveniles compared to the years before the ban.


Norwegian fisheries managers could not show any research results about the effectiveness of the discard ban although they all say they believe ‘it works’.

Support for the discard policies

Discussions with both the coastguard and fishermen suggest that the general attitude of fishermen towards the authorities is one of co-operation as they recognise that conservation measures should be of direct benefit to them in the long term.


For several years the use of the cross-sector working groups has meant that fishermen are themselves involved in the development of regulations rather than being entirely reactive. This has led to general industry support for regulations that have been instigated.


The 'common goal' of developing a sound exploitation pattern is one that is shared by both industry and government. The circumstances do, however, significantly differ from the EC situation. Norway is able to act unilaterally and fisheries is a very important sector to Norway and therefore far higher up on the political agenda than in the EC.

5. Conclusions

· EU fisheries management is not very effective in preventing discards. In some cases the management measures provide incentives for discarding. For example, minimum mesh size is often not tuned to minimum landing size of (some of) the target species, individual quota systems encourage high-grading of quota species and in a multi-species fishery they may bring fishermen in situations where they have to discard over-quota catches.

· The discard ban is not the central feature of Norwegian by-catch and discards policies that it is often thought to be. Crucial elements of these policies are the by-catch reducing measures: 

· compulsory use of sorting grids in shrimps fisheries and cod trawling

· a relatively large minimum mesh size in cod trawling of 135 mm 

· temporary closed areas, 

· obligation to leave fishing grounds when discard level become to high. 

Main objective of the Norwegian discard ban is to make landing statistics resemble the actual catch more closely, reducing the uncertainty about fishing mortality. The by-catch reducing effect of a discard ban is very limited. It stimulates fishermen to land their by-catches but hardly to reduce by-catches.

· A discard ban is very difficult to enforce. It would require intensive control at sea as fishermen have to be ‘caught in the act’. The Norwegian coastguard which is responsible for enforcement at sea admits that the discard ban cannot be enforced completely even if they would have the resources to put observers onboard of fishing vessels.

· Because of this enforcement problem and because of the very limited by-catch reducing effect of a discard ban, a discard ban is not a solution in itself. It can only be applied in combination with a set of measures which reduces illegal and unwanted by-catches to a minimum. It therefore cannot be applied in the present situation in those EU fisheries where discard problems are most serious. 

· Before we can start to think of a discard ban in EU waters, by-catches would have to be successfully reduced by other measures like promotion of selective fishing gear and adjustment of quota systems. Even a temporary closed area policy could be considered for those fisheries where discards differ very much by period and by area.

� The statement of conclusions states that ‘measures should be taken to protect juvenile fish, crustaceans and molluscs through searching for all possible effective means, including the possibility of a ban, to minimise discards’ and that  ‘research is required (……) to investigate the ecological and economic effects and the practicability of applying a discard ban’.
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