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0. Introduction

The study was carried out as part of the EU funded project: "Market Driven Incentive Structure for Sustainable Fisheries Management" (FAIR CT98 4255). The views expressed in the paper are those of the authors and do not necessarily represent those of the European Union.

The paper is composed of 5 sections. The first one describes the willingness to pay for sustainable fisheries and the approaches used to investigate how certification of fisheries and eco-labelling of products may contribute to management. The rest of this paper is organized as follows. Section 2 introduces and applies the single species long run model. Section 3 introduces and applies the multi species short run model. Section 4 determines the endogenous catch composition from consumers’ willingness to pay for certificated fisheries. Finally, section 5 concludes that certification seems to be a poor alternative to regulating fisheries. 

1. Willingness to pay

This paper considers the effects of certification and eco-labelling of fish with respect to the question: Is possible to supplement the range of measures that regulate fisheries with market driven instruments such as price differences on fish that are caught in a sustainable manner contrary to a non-sustainable manner. Basically, the approach relies on the consumers’ willingness to pay a relatively higher price for fish that are caught in a “responsible” way. 

Only few surveys of consumer’s willingness to pay have been made. Idrissi (1997) finds 85 percent of American consumers prefer certificated fish, if the price premium is ten percent. At a price premium of twenty percent, still two thirds of the consumers will buy certificated fish. Deere (1998) quotes FAO, saying price premiums of 10-20 percent are not difficult to accomplish. If those estimates are reliable, have certification then good odds for being an instrument of regulation? This is not necessarily so. Wright (1998) argues that surveys of consumers’ willingness to pay most often overestimate the actual willingness to pay in real buying-situations. The experience with Danish ecological agriculture supports this argument. So far, only milk has been able to win a significant proportion of the market, around 20 percent. Ecological beef has received a market share of only two percent (Bichel-udvalget, 1998), despite a Danish consumers survey suggesting that fifty percent of Danish consumers would be willing to buy ecological products if the price premium is below fifteen percent. 

The fisheries analysis in our study is based on an empirical model for the Baltic Sea fishery. The overall concern is to assess the extent to which the fishermen changes catch composition as prices change. The price may rise for sustainable fisheries whereas they may fall for non-sustainable fisheries. The analysis undertaken is based on two general model approaches:

o A long run single species model

o A short run multi species model

In the long run model, the fish stock is allowed to change, while this is not the case in the short run model. In the long run model the starting point is the biological interaction between age classes, and the fishing costs and earnings are then calibrated to reflect a (non-optimal) equilibrium for a single species fishery. In the short run model costs and earnings are extracted from statistical sources and reflect a specific fishery. Two approaches are used:

o The first approach focuses on how certification and eco-labelling can contribute to management, through simplifying the task of the authority that aims to satisfy the biological and socio-economic criteria of regulation. The hypothesis is that higher prices for eco-labelled fisheries induce the fishermen to change catch composition, and a special case is what is required in price change to compensate the fisherman economically for a reduction of the quota for a given species. It is assumed that the fishermen behave rationally in the sense that they demand at least the same profit as before. The long run and the run short models are both applied in this approach.

o The second approach focuses on the magnitude of a fall in price for a given species in a non-regulated fishery that is required for the fisher to substitute the given species with other species. The hypothesis is hence that demand shifts from the non-sustainable fishery to the sustainable fishery, and that fall in demand results in lower prices on the non-sustainable species. The task is to elicit the price fall necessary to induce the fishermen to change target species and reduce the exploitation of the given species. 

Both approaches show that only rather big changes in prices result in the desired effects. Analyses of consumer preferences indicate that consumer’s willingness to pay is insufficient to attain the desired effects of eco-labelling, at least in the case for the Baltic Sea.

2. The long run model

First, the effect of willingness to pay is addressed in a long run age structured bio-economic model. The advantage of the age-structured model is that it allows for analysing the impact on supply from the changes in fishing mortality on age groups. Assume that certification would lead to a change in demand on the size of the fish then the impact on equilibrium prices and supply could be analysed. The fishing mortality on age groups is described as a vector. If it is assumed that changes in fishing effort, induced by a change in demand for fish, changes the fishing mortality on age groups proportionately, the fishing mortality level L could be defined and fixed as one for the vector describing the base case fishing mortality vector.

In an age structured model see e.g. Hilborn and Walters (1992) the biomass B measured in weight at a point in time t, and the landings H measured in weight for a time period t are functions of changes in fishing mortality level L:

Bt = (Bi, t-1 * e-(Mi+L*Fi)   
 (1)


where B0,t = R and summation takes place over age classes i = {0;20} 


Ht = (Bi,t  * (1-e-(Mi+L*Fi)) * (L*Fi)/(Mi+L*Fi)    
(2)


where summation takes place over age classes i = {0;20}



R: recruitment of fish at age 0


t:  time


Bi: biomass of age class i calculated in weight 


Hi: catch of age class i calculated in weight (discard is disregarded)


Mi: natural mortality rate for age class i


Fi: fishing mortality rate for age class i in the base case


L: fishing mortality level

The biomass and the landings are both the product of the number of fish and the weight of each fish. The weight of each fish in each age group (the intrinsic growth of the fish) could either be described by the empirically recorded weights or in the absence of that information be described by a Von Bertalanffy growth equation:

Wt = U * (1- e(-K*(t-to)))3
(3)


where:


Wt: weight at time t equal to age class i


U: Ultimate weight


K: growth coefficient


to: the period in time where the fish is recruited to the fishery

It is further assumed that total costs C are a linear function of the fishing mortality level L (implicitly it is assumed that L is a linear function of fishing effort), and that demand D for fish is a function of the consumer price P:

C  = c *L
(4)


D  =  d*P-(  
(5)
 


where ( is the price elasticity. 

Market equilibrium is determined where the price is equal to average product costs which is the usual equilibrium conditions in fisheries:

P = C/H 
(6)


A numerical example is constructed to show the features of the model. The figures that are used are chosen arbitrarily and adapted from the fishery on a demersal species be it plaice or cod that is not heavily over fished with values for the vectors F and M such that Fi = {0;0.65} and Mi = {0.4;0.2}, cf. Annex 1. The chosen figures make it possible to highlight some of issues of interest. Subsequently, empirical data is used for the Baltic Sea cod fishery. The results from the two cases may not differ in general but the Baltic Sea cod fishery is characterised by being non-sustainable with a very high fishing mortality, and hence a good case to analyse in our context. 

The model is calibrated with respect to costs and revenue in the way that equations 1-3 are used first to calculate the yield as a function of mortality level L. The mortality level is normalised to one for the vector of the fishing mortality rates reflecting the base case situation for a specific species. The yield is expressed in yield per recruit, which means that the impact on the yield of the variation in recruitment from year to year is excluded. The yield in one particular year is constituted by 15-17 age classes recruited in previous years. And a stochastic recruitment would therefore impact the result. 

In equilibrium, total revenue exactly covers total costs. Assuming that total costs are linear in fishing mortality level, a linear function could then be fitted, and the following figures 1 and 2 will show the results. The absolute level of the curves is not important, while the shape and the position of the curves matters. The landings normalised as landings per recruit and the size of the biomass is shown in figure 1. The price of fish for each age group is normalised to one, which makes it possible to view the shape of the yield curve in quantity terms.

The yield curve and in particular the biomass per recruit curve are used in the biological assessment of sustainability carried out by e.g. The International Council for the Exploration of the Sea (ICES), Nordic Council of Ministers (2000). In that type of assessment sustainable catches are allowed to take place at a fishing mortality level to the right of the peak point of the yield curve, but not to the right of a certain point on the fish stock biomass curve. This latter point is determined by the variation in recruitment plotted against the size of the fish stock biomass. Very often the average recruitment is independent of the spawning stock biomass, while the variation increases as the spawning stock biomass goes down.  If the variation in recruitment gets too big then the sustainable biomass is exceeded.

Figure 1. Landings (yield), biomass, and “costs” per recruit as a function of fishing mortality level.




In order to analyse the demand-supply interaction in terms of product output the exposition of figure 1 is then changed to the usual demand and supply exposition for a single species fishery. The supply function is then characterized by being “backward-bending”, which is shown in figure 2. The demand function is introduced at two levels, the upper one arbitrarily reflecting 20% higher prices that the lower one. In view of rather varying results for price elasticities, see Nielsen (1999), the price elasticity is fixed arbitrarily at 2 in both cases meaning that a relative price drop at 10% entails a 20% increase in demanded quantity.

It appears that if certification increases demand on all age classes (moving from the lower to the upper demand curve) the adaptation to a new equilibrium would make the situation worse with lower supply and higher prices. 

Figure 2. Demand and supply adapted from a demersal species (e.g. plaice or cod), sustainable supply requires that fishing mortality is zero for young age classes 




In order to see what will happen if a fishery is certified according to sustainability, it is assumed that large fish over a certain weight is certified while the small specimen is not. The “positive” certification is chosen because it assumed that a “negative” certification” indicating that if the small specimen are caught then the fishery is not sustainable. The aim of certification is to push the demand for big specimen upwards or, at least, have it stay at the current level, while the demand for the small specimen would go down or even disappear. 

The change in demand is supposed to cause a change in fishing behaviour. The fishermen would now direct the effort towards the large specimen and leave the small ones. Basically a change in fishing pattern and/or a change in the fishing gear that is used could be expected. The result is that that the value of vector F will change, cf. annex 1 for the parameter values (case 1 reflecting the sustainable supply).  

Although the response of the fishermen is not known, a possible outcome is illustrated in figure 2. With full response to price changes fishing mortality on age class 3 and 4 could be reduced to zero.  After an adjustment period (full adjustment is more than 10 years) the landings will increase, and the average fishing costs will decrease which means that the supply curve will move downwards and to the right. The intersection between the upper demand curve and the sustainable supply curve shows that the new equilibrium occurs at the same price as before but at a higher output relative to the base case. In this case it is assumed that fishing technology makes it possible to separate the small specimen from the large ones either by choosing other fishing grounds or by use of selective gear. This is not always the case and if the small specimen are still caught and discarded the effect would not be that profound.

In principle, it is possible to achieve the objective of sustainable fishery by price impact, and further to estimate the required price increase that induces fishermen to change fishing patterns. If the marginal revenue product were higher for older age classes of a species than for the younger ones and if the fish is not caught in the same haul it would pay to change pattern. In some sense this type of incentive has the same effect as the regulation with larger mesh sizes. The difference is that larger mesh size is a command and control measure, while the price change through demand shifts is an economic incentive that leaves it to the fisherman to decide how to avoid the younger age classes.  

To make certification function it is important that the product could be clearly identified by the consumer (and the producer). For many species this is possible because the length of the species could be used as indicator for the age. The effect for the supply of demersal species, given certain parameter values, could be quite substantial if fishing on the young age groups could be avoided. If fishing on age groups younger than 5 years could be totally avoided, the tendency for the supply curve to bend backwards is very small. The effect on the supply is caused by the high growth rates of young fish, which is hampered if fishing mortality is too high. At the same time, fish that reaches this higher age also mature and hence make basis for spawning before being caught.

The results are sensitive to a number of parameters, the value of which are determined by the behaviour of the fishermen and the economic performance. For the Baltic Sea the cod fishery is the most important and it is carried out very intensively with very high fishing mortality rates. For the cod fishery carried out in the Eastern part of the Baltic Sea the result of a total removal of all fishing mortality on age groups 0-4 is shown in figure 3. The parameter values are included in annex 2.

Figure 3. Possible effects of certification of cod in the Baltic Sea




The very strong backward bending shape is not changed but rather is the supply curve moved almost parallel to the right. The reason for this is that the inflicted fishing mortality rates on the age classes (close to 1.2) are so high that around 70% of a year class is removed. This leaves almost no fish older than 7 years in the stock. Apart from the very high fishing mortality rates inflicted on the Baltic Sea cod and hence the biased stock composition on age classes, the price difference on smaller and larger cod is rather small. This is caused by strong links between the fishery and the processing industry in that area entailing that a large share of the landings are being processed as fish filets. 

The success of certification is very much dependant on a number of underlying factors as shown. In particular in cases where the fishing mortality is high and the price differences are small it may be extremely difficult to use certification as a supportive tool to obtain sustainable fishery. The following analysis does not include stock effects, as it is a short run analysis. An important assumption in the following calculations is that catch rates do not change in association with a shift in fisheries. This is a heroic assumption given the biological information about stock a skewed composition containing few large fish.

3. The short run

In principle the problem with changes in fishing patterns is the same in the long run and in the short run. In the short run the fish stock cannot adjust and no direct impact from the stock will occur. Because the age composition is skewed with relatively few old fish it may be difficult to start the whole process towards sustainable fisheries by use of market forces only. 

In the remainder part of the paper the aim is to estimate the required change in prices to create an incentive for a change in catch composition for a specific fishery with good cost and earnings data. Contrary to the long run analyses the focus in the short run analyses is not to look at one species but rather at the species composition that is known in this particular fishery.

3.1 The model and data

The model used is a comparative static effort allocation and catch composition model. This type of model is chosen, because it allows for inclusion of restrictions in a straightforward way. The applied algorithm is linear programming.

The fisherman’s objective (behaviour) is to maximise profit ( of his vessel (fishing activity) given a number of restrictions. In the short run he will allocate his fishing days in such a way that his contribution to margin (total revenue minus variable costs) is maximised. For a vessel in fleet segment k:




(7)
Where 

   
(8)
The variables are:

NOFDtk: number of fishing days for a vessel belonging to fleet segment k in time period t 

The parameters are:

W: Crew wages

wdk: wage coefficient related to number of fishing days for segment k
wvk: wage coefficient related to value of landings for segment k

wlk: wage coefficient related to volume of landings for segment k

pi:
price on species i

qtik:
catch per day per quarter t, species i, and vessel segment k
cdk:
cost per day at sea coefficient (fuel, provision, etc.) per fleet segment k
cvk:
landing value cost coefficient for segment k
clk:
landing volume cost coefficient for segment k
cfk:
fixed costs per vessel per fleet segment k except interest and depreciation

Indices are:

t: quarter of year

i: species,  i = {plaice, reduction, herring, cod, other}

k: fleet segment,  k = {A small trawlers, B medium size trawlers, C large trawlers}

The fisherman’s constraints are physical, biological and economic constraints. The physical constraint is time, and to take seasonality in the fishery into account time restrictions are based on quarterly periods; therefore, the individual vessel cannot basically use more than 90 days as a maximum per quarter of the year. The number of fishing days applied in the model is calculated from the Danish Marine Institute’s database.  The total number of fishing days for each segment for 1997 is known, and this information is used to calculate the number of vessels in each fleet segment that is allocated to the area. From the database, see table 1, it is estimated than on average much less days at sea is spend, and the restriction per quarter per vessels is:



 
(9)

Gtk:  is the maximum number of days per quarter t per vessel in segment k. 

The number of fishing days per vessel is recorded in the database but many vessels only fish very few days in the Baltic Sea probably because the opportunity costs are to high in the rest of the year. The opportunity costs are not known. Therefore, for each quarter the median of the observation set of the number of fishing days per vessel is calculated for each segment. The sum of the median values for the whole year is then used as divisor to calculate the number of vessels in the segment from the total number of fishing days for the segment over the whole year. This exercise is done with the purpose to be able to work with time constraints for each vessel and to be able to calibrate the model. The maximum number of fishing days per quarter and per fleet segment, and the corresponding number of vessels are shown in table 1. 

Table 1. Maximum number of fishing days (Gtk) per vessel and quarter, and number of vessels in the Baltic Sea in 1997.





------------------------------ Fleet segments ---------------------------


--- A ---
--- B ---
--- C ---


12-14m
14-24m
24m-


----------------------------- Fishing days -------------------------------






1. Quarter
32
33
34

2. Quarter
29
31
17

3. Quarter
26
22
9

4. Quarter
27
26
23

Year total
114
112
83





-------------------------- Number of vessels --------------------------







80
168
60

Source: The Fisheries Database of the Danish Marine Institute

The biological restriction is that the quota for each species i in the area must not be exceeded:




(10)

Vk: The number of vessels in segment k

Qi: The total quota of species i

The fisherman will push effort to the physical limit, given the limitations in inputs and fish quotas. With the number of fishing days and the number of vessels shown in table 1, the herring and the reduction quota is restrictive, cf. table 2. This happens because the main exploiters of herring and fish for reduction (fish for fish meal and –oil) are the large vessels in segment C. The other quotas shown in table 1 are, apart from the trawlers, also to a small extend exploited by gill net vessels that are exclude from the analysis.

Table 2. Base case landings, and the Danish quota for the Baltic Sea in 1997.






Landings (tonnes)
Quota (tonnes)





Plaice
516
2700

Reduction
160000
160000

Herring
27000
27000

Cod
29611
35000

Other
3018
5000

Note: The quota for “Other” is arbitrarily fixed

Source: The Danish Fisheries Directorate

The model contains three fleet segments and five species groups. Apart from the included fleet segments a relatively small fleet of gill net vessels fish in the Baltic Sea. The number of species is limited in the Baltic Sea; therefore all the important species are included. The catch composition of the fleet segments is made up of these species in different compositions. In principle many species compositions could appear but in reality a more limited number occurs because of technological restrictions. 

In the model, the two fleet segments of the small trawlers, A and B, are allowed to choose between three different fisheries with certain catch compositions. The base is the current (1997) composition of all species extracted from the Danish Marine Institute’s database, but if the price on the species change as a function of certification the vessels are allowed to move towards “cleaner” catch compositions in the model. The model works on a segment level and not on individual vessel level. The catch compositions for each segment on an annual basis is shown in table 3, and a detailed specification on quarters could be found in 

annex 1. The segment level conceals the diversification in the individual vessels’ catch compositions. 

Table 3. Landings of species per year per vessel in kg











A1
B1
C
A2
A3
B2
B3


12-14m
14-24m
24m-
12-14m
12-14m
14-24m
14-24m










Plaice
2197
1973
140
2197
0
0
0

Reduction
60715
349569
1606920
0
0
0
0

Herring
2109
52083
301357
0
0
52083
0

Cod
65461
134731
28981
65461
65461
134731
134731

Other
11287
11033
4355
0
0
0
0

Source: The Danish Marine Institute’s Fisheries Database  

In the model, segment A and B are allowed to chose between 3 “fisheries” respectively, reflecting three different compositions which are shown in table 3. In the model the catch composition is transformed into catch per day. The alternative fisheries are designed in such a way that the vessels can increase specialisation on cod, which is the most important species in the Baltic Sea. Segment C is not allowed to chose between fisheries because it is a rather specialised fishery on fish for reduction and herring with small by-catches of cod, plaice and other species, and any change could hardly be expected. The catch composition of segment C is however maintained in the model in order to investigate the impact on the other segments from this particular fishery.

In the short run model the contribution to the margin including the skipper/owner remuneration is maximised. The economic characteristics of the three fleet segments for 1997 are displayed in table 4. Revenue and costs are shown for an average vessel, and the costs are presented for: Number of fishing days (C(NOFD)), landings in volume (C(land)), value (C(vland)), crew (C(wages)) and fixed costs (FC), the later are omitted in the contribution to the margin. 

Table 4. Annual revenue and costs per vessel of Danish trawlers fishing in the Baltic Sea in 1997 


Fleet segments


--- A ---
--- B ---
--- C ---


12-14m
14-24m
24m-


-------------------------- ‘000 Euro --------------------------






Revenue
90
201
286

C(NOFD)
11
27
37

C(land)
1
2
4

C(vland)
9
19
29

C(wages)
41
92
130

FC
19
68
180

Cont. to margin
28
60
85

Source: Danish Institute of Agricultural and Fisheries Economics (SJFI), Account Statistics 

Because the case study is carried out for one fishing ground (although large in size) many vessels move between fishing grounds. Basically the allocation of fishing days between fishing grounds is considered a question of opportunity costs, but estimation of opportunity cost is a rather extensive task, and it has thus been chosen to reduce the number of vessel on basis of the median number of fishing days for the vessels, and to calibrate the model making sure that the total number of fishing days for each segment in the model is equal to the recorded number in the database. Particularly the large vessels in segment C seldom appear in the Baltic from May until September; therefore the number of fishing days is fixed at a low level for the pertinent quarters. The migration of the fleets appears form table 4, from which it can be seen that the contribution to the margin from the Baltic Sea fishery cannot cover the total fixed costs (FC) for segments B and C. 

The costs are extracted from the account statistics of SJFI on an annual basis and recalculated as unit costs per fishing day, per kg landed, and per unit value landed. Cost coefficients in the model are shown in table 5. 

Table 5. Cost coefficients





-------------------------------- Fleet segments ----------------------------


------- A ------
------ B ------
------ C -----


-- 12-14m --
-- 14-24m --
--- 24m- ---






cd (NOFD)
0.738928
1.819518
3.702774

cl (LAND)
0.027237
0.030060
0.015318

cv (VLAND)
0.101775
0.094836
0.101588

Wages including the skipper/owner are estimated as a share of the total landing value. But the owner of the vessel further face social costs (of minor importance in Denmark, however) that are made a function of the number of days at sea and the landing volume. The last two cost items constitute a relative small part of the total labour costs and includes the owner’s share of provisions and labour costs associated with unloading. The coefficients are listed in table 6.

Table 6. Labour costs coefficients





Fleet segments


A
B
C


12-14m
14-24m
24m-






wd (NOFD)
0.36946
0.90976
1.85139

wv (vland)
0.44911
0.45258
0.44920

wl (land)
0.01362
0.01503
0.00766

3.2 Results of the short run model for Baltic Sea trawlers

The model is a non-linear programming model that maximises equation (7) subject to equation (9) and (10) by allocating the number of fishing days and the fixed number of vessels on “fisheries” in a way that maximises (7).   

The solution presented in table 7 shows the case based on empirical data and the current (1997) catch composition (base case). Vessel profit is determined by the catch composition, catch rates per day and the prices shown in annex 3 and 4.

Table 7. 
Base case fishery 1997. Contribution to the margin, landings per year and number of fishing days. 





 -------------------------------------------Fleet segments -------------------------------------------












A
B
C
A2
A3
B2
B3
Total


12-14m
14-24m
24m-
12-14m
12-14m
14-24m
14-24m












Number of vessels
80
168
60
0
0
0
0
308


------------------------------- Contribution to the margin ‘000 Euro ---------------------------











Per vessel
28.2
60.1
84.9
18.6
17.2
37.2
33.2


Segment
2252.5
10099.6
5092.1
0.0
0.0
0.0
0.0
17444.2





---------------------------------------- Landings pr year (tonnes) --------------------------------











Plaice
176
332
8
0
0
0
0
516

Reduction
4857
58728
96415
0
0
0
0
160000

Herring
169
8750
18081
0
0
0
0
27000

Cod
5237
22635
1739
0
0
0
0
29611

Other
903
1854
261
0
0
0
0
3018


---------------------------------------- Number of fishing days -----------------------------------











1. Quarter
32
33
34
0
0
0
0


2. Quarter
29
31
10
0
0
0
0


3. Quarter
26
22
7
0
0
0
0


4. Quarter
27
26
23
0
0
0
0


Year total
114
112
74
0
0
0
0


If prices are changed because of demand shift as a function of certification, it is necessary to look at the opportunities of the fleet segments. These are to a large extend determined by the cost structure and the technological structure of the fleet segments. The opportunities to shift to other species are limited for the Baltic Sea trawler fleet. Therefore the demand change is linked to cod, which is the most important species in the Baltic Sea. Along the same way of thinking as in the long run cases above, certification associated with the size of the cod could be possible. 

The price that could induce the fishermen to change patterns is the price that equals the vessel’s contribution to the margin for the fleet segments with the optional catch compositions. Because there is almost linearity in the costs and earnings it is straightforward to calculate the required price change, which is shown in table 8.

Table 8. The required price increase on cod to break even in terms of contribution to the margin. 





Fleet segments


A
B
C
A2
A3
B2
B3










Price increase 



34%
40%
38%
44%

Apart from the cost and technology structure, the required price change is very dependant on changes in catch per day. In the short run catch per day is not expected to change. This means that the whole “tow” towards a different species, and for cod different age composition, is going to depend on the price changes. The required price change is different for the fleet segments, cf. table 8. 

If the age composition of cod after the price change is the same it is reasonable to assume that the catch per day at least will not decrease if the fishery continues on all age classes. But because eco-labelling supposedly would shift the demand towards larger specimen even higher price increase must be expected to break even in terms of contribution to the margin because catch per day could be expected to fall. But very little is actually known about that. 

To get an idea of the general changes in the whole fishery a scenario is run for a price increase on cod at 35%, cf. table 9. The optimazation of the whole fishery given the price changes leads to expected results. The vessels belonging to fleet segment A will move towards a fishery consisting of only (larger) cod and plaice. For fleet segment B a price increase at 35% on cod is not big enough to increase the contribution to the margin to a level similar to the base case. If total landings (in our case equal to catches) in table 7 are compared to the quotas in table 2 only minor changes occur. 

Table 9. Price increase at 35% on cod. Prices on fish as recorded in 1997





----------------------------------------------- Fleet segments ---------------------------------------












A
B
C
A2
A3
B2
B3
Total


12-14m
14-24m
24m-
12-14m
12-14m
14-24m
14-24m












Number of vessels
0
168
60
80
0
0
0
308





------------------------------- Contribution to the margin ‘000 Euro ---------------------------











Per vessel

60.1
84.9
28.7



 

Segment

10099.6
5092.1
2297.8



17489.5





-------------------------------------- Landings pr year (tonnes) ---------------------------------











Plaice
0
332
8
176
0
0
0
516

Reduction
0
58728
96415
0
0
0
0
155142

Herring
0
8750
18081
0
0
0
0
26832

Cod
0
22635
1739
5237
0
0
0
29611

Other
0
1854
261
0
0
0
0
2115





------------------------------------- Number of fishing days ------------------------------------











1. Quarter

33
34
32





2. Quarter

31
10
29





3. Quarter

22
7
26





4. Quarter

26
23
27





Year total

112
74
114





 Finally, the effects of a price increase on cod at 50%, which according to table 8 would induce a change also for segment B. This is shown in table 10. As expected the vessels of segment B moves to more specialised catch compositions. Compared to the base case other quota restrictions now become binding. What happens is that a price increase on cod would lead to a reduction in landings for fish for reduction (fish meal and –oil). This result is primarily caused by the short run restrictions on number of vessels and fishing days, and the quota restriction in the herring fishery that makes it impossible to use the quota for fish for reduction.

It should be noticed that because of the quota restrictions that now become binding the vessels from segment B are distributed on B2 and B3, see table 10. If the restriction were not binding all vessels in segment B3 would be placed in B2 or maybe in B because the contribution to the margin in both those fisheries (compare with table 7) are higher than in B3, which is the specialised only on cod. All the solutions are from society’s point of view. Because of the lower contribution to the margin in B3, the fishermen themselves will not choose this fishery, but one with higher contribution to the margin. Therefore an even higher price increase is required to make them choose the B3 option.

Table 10. Price increase at 50% on cod. Prices on fish as recorded in 1997





-------------------------------------------------- Fleet segments -----------------------------------












A
B
C
A2
A3
B2
B3
Total


12-14m
14-24m
24m-
12-14m
12-14m
14-24m
14-24m












Number of vessels
0
0
60
80
0
112
56
308





---------------------------------- Contribution to the margin ‘000 Euro ------------------------











Per vessel


94.2
30.2

61.7
57.8
 

Segment


5650.9
2413.1

6922.1
3229.0
18215.1





---------------------------------------- Landings pr year (tonnes) --------------------------------











Plaice
0
0
9
176
0
0
0
184

Reduction
0
0
106622
0
0
0
0
106622

Herring
0
0
21159
0
0
5840
0
27000

Cod
0
0
2065
5237
0
15108
7526
29936

Other
0
0
306
0
0
0
0
306





--------------------------------------------- Number of fishing days --------------------------------











1. Quarter


34
32

33
33


2. Quarter


17
29

31
31


3. Quarter


9
26

22
22


4. Quarter


23
27

26
26


Year total


83
114

112
112


One conclusion is that certification may lead to required changes, but certification has some side effects that are caused by the structure of the fishery and regulatory restrictions. In the long run it could be expected that the fish for reduction quota could be fully exploited once more vessels are attracted to that fishery. Herring may not be caught as by-catch in that fishery. In case it is the herring quota restriction would make it impossible to increase the catches for reduction without discarding herring. If the two species could be separated then the opportunity costs of the large trawlers would determine the magnitude of the attraction of more vessels.

Another conclusion from the Baltic Sea case is that a rather substantial price increase is required to make it profitable for the fishermen to move. The increase estimated is based on the assumption that the daily catch rates will not decrease. With the current high fishing mortality on the Baltic Sea cod and the skewed age composition this assumption could hardly be fulfilled in practice. Therefore prices increases even higher than about 50% must be necessary to make the fishermen move away from small age classes towards older ones.  

4. Endogenous catch composition

So far, landings have been exogenous in the sense that only a limited number of catch compositions of the different species were available to the fishermen. Now we allow for a more endogenous determination of landings, in the sense that a priori the fishermen’s choices are not restricted to a fixed number of catch compositions. Instead the fishermen have an unlimited number of choices of catch compositions. 

The catch per day does not change, only the number of days the fishermen decides to fish within a given segment can vary. The fishermen can only react to price changes by fishing more or less days. This reflects the fishery in the short run, where the catch per day in each segment is determined by vessel technology, which cannot change in the short run. So in this simulation, production capital is not flexible enough to allow for a change in catch per day and hence an unlimited number of choices of catch compositions. Therefore the fishermen are actually facing a limited number of choices in this case as well, but the number is not fixed a priori. 

It is useful to analyse how big the price changes, as a result of eco-labelling, need to be when the fishermen’s number of choices of catch composition are not fixed, a priori. In other words, the fishermen are allowed to select first the species that contributes the most economically, then the second, and the third etc. They are not constrained by the assumptions about combined catches of species as in chapter 3. All the time and quota restrictions used in chapter 3 are also used in chapter 4. Therefore, the model used here differs from the model used earlier, only by allowing for unlimited catch compositions.

If consumers have preferences for sustainable fishing, they are expected to be willing to pay a premium for this kind of fish. The scenario concentrate on how big this premium must be to get effects from eco-labelling. Two kinds of effects are considered:

o First, given a sustainable fishery is eco-labelled, a new market appears with a higher equilibrium price than competing unsustainable fisheries. The question is, given that this higher price causes a shift in demand away from unsustainable fisheries, how big must the shift in demand be – measured by downward pressure in price – in order for fishermen to reduce effort on the particular species.

o Secondly, can eco-labelling make it easier for the regulating authority to consider not only biological but also socio-economic issues when regulating a fishery. That means, does the higher price of eco-labelled fish compensate the fishery for reduced catch due to more strict regulation?

Three scenarios are analysed, and are as follows:

1) Required change in the price of cod to compensate for reducing the cod quota, 1997-1998. In this scenario the fishery is regulated with quotas as were the case in 1997. The cod quota is then reduced, as was the case, from 30,220 tonnes in 1997 to 23,474 tonnes in 1998. The scenario answers the question: How much will the price of cod need to change in order to keep 1997 profits fixed, with 1998 quotas for cod?

2) Required price change for implementing quotas similar to 1997 in an ex ante open access fishery. In this scenario the fishery a priori is not regulated, which entails that the current number of vessels are allowed to push the number of fishing days to the physical limit, and hence the catches, in particular of cod, will increase relative to the situation that prevailed in 1997. Then 1997 quotas are implemented. As in scenario one, the question is, how much will the price of the individual species need to change in order to keep profits unchanged?

3) Required change in the price of cod for fishermen to substitute away from cod in an open access fishery. In this scenario, the fishery is not regulated and, therefore, is unsustainable. The fishery experiences a reduced demand for cod, since demand increases for cod from an eco-labelled fishery. The question is, how much must the price of cod be reduced, before the fishermen reduces the catch of cod.

The result of the three scenarios is depicted in table 11 which shows that the required price changes are big.

Table 11. Results of three scenarios







Scenario 1
Scenario 2
Scenario 3






Plaice
-
+30%
-

Reduction
-
+38%
-

Herring
-
+38%
-

Cod
+28%
+38%
-23%

Other
-
+38%
-

However, scenario 1 and 2, in particular, are extreme in the sense that they do not allow for a sharing of the burden of reduced quotas between the fishermen and the consumers paying higher prices. In other words, certification could make regulation more ambitious, and might therefore work as a supplement to existing regulation. In order to analyse whether this is the case, the same set-up as in scenario 1 is used, but this time the quota is only reduced by a fraction of the actual reduction of the quota from 1997 to 1998. Table 12 shows the results.

Table 12. Required price changes for different reductions in quotas (percentage)




Quota reduction
Price change




1%
+9%

5%
+14%

10%
+20%

11%
+21%

Note: The realized reduction in quota from 1997 to 1998 was 22 percent.

Table 12 shows that even very small quota reductions require big price changes. For instance, a quota reduction of one percent needs a price change of nine percent. The bigger the quota reduction, the bigger the price changes. But the relative price changes are smaller the bigger quota reduction. If the regulation authority compensates fishermen for their loss in profits (for instance with subsidies), whenever it imposes a more strict regulation, then certification might do some of the work. However, subsidies are not used in Denmark anymore. 

5. Discussion and conclusions

The main drawbacks of the models are that the long run model is applied only for one species, and that fishing costs are arbitrarily allocated to the particular species. The short run LP-model can overcome these drawbacks but as it can be used for short-run analysis it does not include effects of changes in the fish stocks directly. This entails fixed catch per day coefficients, which does not allow changes in the relative catches per day at sea for a representative vessel. Only number of days fishing a given species can vary. This means that whenever the price of a species changes, the fishermen can only respond to this by fishing more or less days on that species. This assumed sluggishness is probably true in the short run, but in the long run, the fishermen are expected to adapt to the permanent changes in prices in attempt to change the catch per day rates.

The analyses and the results show that information is needed about how fishermen actually respond to prices changes. If prices differences are big, do they actually move away from targeting the low valued species? Are they able to avoid them with the present technology? These questions have some resemblance to the question addressed with respect to by-catches and discards.

The results for a specific case: The Danish trawl fishery in the Baltic Sea shows that rather big price differences are required to make the fishermen change fishing patterns. The Baltic Sea cod is very heavily exploited, and in that sense a good case for certification. It cannot be ruled out that certification and hence price differences on different species and/or age classes could induce fishermen to change exploitation patterns and supply. But if fisheries are heavily exploited (non-sustainable), then is questionable if the whole process towards sustainable fishing could be started by use of certification only. If certification is used together with other types of regulation, the interdependency between the various restrictions and the fishing technology could lead to unexpected results, that may even be undesired. 
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Annex 1. Parameter values for the long run model (cf. figure 1 and 2).









Base case
Case 1
Weight

Age class
M(age)
F(age)
F(age)
kg







0
0.4
0
0
0.003

1
0.2
0
0
0.050

2
0.2
0.1
0
0.184

3
0.2
0.65
0
0.418

4
0.2
0.65
0
0.743

5
0.2
0.65
0.65
1.145

6
0.2
0.65
0.65
1.606

7
0.2
0.65
0.65
2.106

8
0.2
0.65
0.65
2.628

9
0.2
0.65
0.65
3.158

10
0.2
0.65
0.65
3.684

11
0.2
0.65
0.65
4.197

12
0.2
0.65
0.65
4.691

13
0.2
0.65
0.65
5.161

14
0.2
0.65
0.65
5.603

15
0.2
0.65
0.65
6.015

16
0.2
0.65
0.65
6.398

17
0.2
0.65
0.65
6.751

18
0.2
0.65
0.65
7.075

19
0.2
0.65
0.65
7.371

20
0.2
0.65
0.65
7.641

Note: The age classes refer to age of the fish (not year of living)

Annex 2. Parameter values for the long run cod model for the Baltic Sea (cf. figure 3).







Age

Base case
Case 1
Weight in catch

class
M(age)
F(age)
F(age)
kg







0
0.2
0
0
0.160

1
0.2
0
0
0.450

2
0.2
0.055
0
0.621

3
0.2
0.187
0
0.796

4
0.2
0.887
0.887
1.086

5
0.2
1.049
1.049
1.437

6
0.2
1.27
1.27
2.302

7
0.2
1.29
1.29
3.575

8
0.2
1.21
1.21
5.501

9
0.2
1.21
1.21
8.052

10
0.2
1.21
1.21
11.182

11
0.2
1.21
1.21
14.691

12
0.2
1.21
1.21
18.198

13
0.2
1.21
1.21
21.177

14
0.2
1.21
1.21
23.057

15
0.2
1.21
1.21
23.374

16
0.2
1.21
1.21
24.000

17
0.2
1.21
1.21
24.000

18
0.2
1.21
1.21
24.000

19
0.2
1.21
1.21
24.000

20
0.2
1.21
1.21
24.000

Note: Data extracted from the source for age class 1-8. The rest of the data is arbitrarily fixed.

Source: Baltic Fisheries Assessment Working Group, ICES CM 2000/ACFM 14, Table 5.13.2.

Annex 3. Catch per day per vessel in the Baltic Sea trawl fishery for 1997. Tonnes.






-------------------------------------------- Fleet segments -------------------------------













A
B
C
A2
A3
B2
B3



12-14m
14-24m
24m-
12-14m
12-14m
14-24m
14-24m











1. Quarter
Plaice
0.022
0.023
0.004
0.022
0.000
0.000
0.000

1. Quarter
Reduction
0.368
0.465
21.804
0.000
0.000
0.000
0.000

1. Quarter
Herring
0.000
0.271
2.199
0.000
0.000
0.271
0.000

1. Quarter
Cod
1.054
1.739
0.585
1.054
1.054
1.739
1.739

1. Quarter
Other
0.166
0.199
0.040
0.000
0.000
0.000
0.000

2. Quarter
Plaice
0.017
0.004
0.000
0.017
0.000
0.000
0.000

2. Quarter
Reduction
0.510
2.523
20.496
0.000
0.000
0.000
0.000

2. Quarter
Herring
0.045
0.404
2.880
0.000
0.000
0.404
0.000

2. Quarter
Cod
0.542
1.510
0.756
0.542
0.542
1.510
1.510

2. Quarter
Other
0.079
0.049
0.022
0.000
0.000
0.000
0.000

3. Quarter
Plaice
0.015
0.017
0.000
0.015
0.000
0.000
0.000

3. Quarter
Reduction
0.587
4.519
15.000
0.000
0.000
0.000
0.000

3. Quarter
Herring
0.001
0.566
19.396
0.000
0.000
0.566
0.000

3. Quarter
Cod
0.341
0.773
0.022
0.341
0.341
0.773
0.773

3. Quarter
Other
0.051
0.043
0.372
0.000
0.000
0.000
0.000

4. Quarter
Plaice
0.022
0.027
0.000
0.022
0.000
0.000
0.000

4. Quarter
Reduction
0.699
6.024
24.011
0.000
0.000
0.000
0.000

4. Quarter
Herring
0.029
0.698
2.364
0.000
0.000
0.698
0.000

4. Quarter
Cod
0.266
0.520
0.064
0.266
0.266
0.520
0.520

4. Quarter
Other
0.088
0.077
0.002
0.000
0.000
0.000
0.000

Source: The Danish Marine Institute’s Database 

Annex 4. Prices in the Baltic Sea fishery for 1997. DKK per kg.







Fleet segments



A
B
C
A2
A3
B2
B3



12-14m
14-24m
24m-
12-14m
12-14m
14-24m
14-24m











1. Quarter
Plaice
11.23
11.50
9.94
11.23
11.23
11.50
11.50

1. Quarter
Reduction
0.86
0.83
0.97
0.86
0.86
0.83
0.83

1. Quarter
Herring
1.99
2.11
1.76
1.99
1.99
2.11
2.11

1. Quarter
Cod
6.88
7.24
6.94
9.22
9.64
9.99
10.42

1. Quarter
Other
8.68
10.42
7.48
8.68
8.68
10.42
10.42

2. Quarter
Plaice
11.99
10.98
10.26
11.99
11.99
10.98
10.98

2. Quarter
Reduction
0.88
0.73
0.64
0.88
0.88
0.73
0.73

2. Quarter
Herring
1.35
1.19
1.19
1.35
1.35
1.19
1.19

2. Quarter
Cod
7.44
7.56
7.09
9.97
10.42
10.43
10.88

2. Quarter
Other
9.99
7.47
3.66
9.99
9.99
7.47
7.47

3. Quarter
Plaice
11.33
10.68
10.68
11.33
11.33
10.68
10.68

3. Quarter
Reduction
0.89
0.79
0.75
0.89
0.89
0.79
0.79

3. Quarter
Herring
2.25
1.02
1.74
2.25
2.25
1.02
1.02

3. Quarter
Cod
7.42
7.17
8.06
9.95
10.39
9.90
10.33

3. Quarter
Other
8.73
13.17
16.38
8.73
8.73
13.17
13.17

4. Quarter
Plaice
10.24
9.62
9.62
10.24
10.24
9.62
9.62

4. Quarter
Reduction
0.92
0.82
0.75
0.92
0.92
0.82
0.82

4. Quarter
Herring
1.47
1.29
1.74
1.47
1.47
1.29
1.29

4. Quarter
Cod
8.94
8.93
8.06
11.97
12.51
12.33
12.86

4. Quarter
Other
11.57
12.45
16.38
11.57
11.57
12.45
12.45

Note: Exchange rate 1 Euro = 7.46 DKK

Source: The Danish Marine Institute’s Database
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Cost per recruit
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0
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		110		248

		120		270

		130		293

		140		315

		150		338

		160		360

		170		383

		180		405

		190		428

		200		450
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		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0
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0
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0

0

0

0

0

0

0
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0

0

0

0

0

0

0



AGEMODF

		Model der benytter TABLE function (hvad nu hvis) til ændring af F (i celle B3)

		Enkeltarts, aldersklasse model								Parametre: torsk i Nordsøen		Rødspætte

		F-level:		1								Rekruttering i '000 stk ved begyndelse af perioden

		F(age)		M		F*F-level		Age class		N(start)		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

		0		0.4		0		0		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000

		0		0.2		0		1		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666

		0.1		0.2		0.1		2		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258

		0.65		0.2		0.65		3		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396

		0.65		0.2		0.65		4		106964		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241

		0.65		0.2		0.65		5		61713		45718		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869

		0.65		0.2		0.65		6		35605		26377		19541		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476

		0.65		0.2		0.65		7		20542		15218		11274		8352		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187

		0.65		0.2		0.65		8		11852		8780		6504		4819		3570		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645

		0.65		0.2		0.65		9		6838		5066		3753		2780		2060		1526		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130

		0.65		0.2		0.65		10		3945		2923		2165		1604		1188		880		652		483		483		483		483		483		483		483		483		483		483		483		483		483		483

		0.65		0.2		0.65		11		2276		1686		1249		925		686		508		376		279		206		206		206		206		206		206		206		206		206		206		206		206		206

		0.65		0.2		0.65		12		1313		973		721		534		396		293		217		161		119		88		88		88		88		88		88		88		88		88		88		88		88

		0.65		0.2		0.65		13		758		561		416		308		228		169		125		93		69		51		38		38		38		38		38		38		38		38		38		38		38

		0.65		0.2		0.65		14		437		324		240		178		132		98		72		54		40		29		22		16		16		16		16		16		16		16		16		16		16

		0.65		0.2		0.65		15		252		187		138		103		76		56		42		31		23		17		13		9		7		7		7		7		7		7		7		7		7

		0.65		0.2		0.65		16		146		108		80		59		44		32		24		18		13		10		7		5		4		3		3		3		3		3		3		3		3

		0.65		0.2		0.65		17		84		62		46		34		25		19		14		10		8		6		4		3		2		2		1		1		1		1		1		1		1

		0.65		0.2		0.65		18		48		36		27		20		15		11		8		6		4		3		2		2		1		1		1		1		1		1		1		1		1

		0.65		0.2		0.65		19		28		21		15		11		8		6		5		3		3		2		1		1		1		1		0		0		0		0		0		0		0

		0.65		0.2		0.65		20		16		12		9		7		5		4		3		2		1		1		1		1		0		0		0		0		0		0		0		0		0

														Fangst i antal '000 stk

								Age class

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

								0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								2				21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621

								3				81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177

								4				46835		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696

								5				27022		20018		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830

								6				15590		11549		8556		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338

								7				8995		6663		4936		3657		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709

								8				5189		3844		2848		2110		1563		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158

								9				2994		2218		1643		1217		902		668		495		495		495		495		495		495		495		495		495		495		495		495		495		495

								10				1727		1280		948		702		520		385		286		212		212		212		212		212		212		212		212		212		212		212		212		212

								11				997		738		547		405		300		222		165		122		90		90		90		90		90		90		90		90		90		90		90		90

								12				575		426		316		234		173		128		95		70		52		39		39		39		39		39		39		39		39		39		39		39

								13				332		246		182		135		100		74		55		41		30		22		17		17		17		17		17		17		17		17		17		17

								14				191		142		105		78		58		43		32		23		17		13		10		7		7		7		7		7		7		7		7		7

								15				110		82		61		45		33		25		18		14		10		7		5		4		3		3		3		3		3		3		3		3

								16				64		47		35		26		19		14		11		8		6		4		3		2		2		1		1		1		1		1		1		1

								17				37		27		20		15		11		8		6		5		3		2		2		1		1		1		1		1		1		1		1		1

								18				21		16		12		9		6		5		4		3		2		1		1		1		1		0		0		0		0		0		0		0

								19				12		9		7		5		4		3		2		1		1		1		1		0		0		0		0		0		0		0		0		0

								20				12		9		7		5		4		3		2		2		1		1		1		0		0		0		0		0		0		0		0		0

		w=a*l^b						SUM				213502		184810		172546		167305		165065		164108		163699		163524		163449		163418

		Von Bertalanffy				l(t)=L(u)[1-(eksp(-K*(t-t(0)))]

		Von Bertalanffy				w(t)=W(u)[1-eksp(-K(t-t(0)))]^3								Landings in tons

		L(u)		Length		Weight		Age class

		59.83		cm		kg						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

		w(u), g		3.9		0.003		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10000		10.2		0.050		1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		K		15.8		0.184		2				3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982

		0.1194		20.8		0.418		3				33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894

		t(0)		25.2		0.743		4				34804		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783

		-0.5683		29.1		1.145		5				30952		22930		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987

				32.5		1.606		6				25035		18546		13739		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178

		a		35.6		2.106		7				18939		14030		10394		7700		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704

		1.59		38.3		2.628		8				13636		10102		7484		5544		4107		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043

		b		40.7		3.158		9				9454		7004		5189		3844		2848		2110		1563		1563		1563		1563		1563		1563		1563		1563		1563		1563		1563		1563		1563		1563

		3.175		42.9		3.684		10				6364		4715		3493		2587		1917		1420		1052		779		779		779		779		779		779		779		779		779		779		779		779		779

		B54-model		44.8		4.197		11				4183		3099		2296		1701		1260		933		692		512		380		380		380		380		380		380		380		380		380		380		380		380

		1		46.5		4.691		12				2698		1998		1480		1097		812		602		446		330		245		181		181		181		181		181		181		181		181		181		181		181

		B52-model		48.0		5.161		13				1712		1268		940		696		516		382		283		210		155		115		85		85		85		85		85		85		85		85		85		85

		0		49.3		5.603		14				1072		794		589		436		323		239		177		131		97		72		53		40		40		40		40		40		40		40		40		40

				50.5		6.015		15				664		492		365		270		200		148		110		81		60		45		33		25		18		18		18		18		18		18		18		18

				51.6		6.398		16				408		302		224		166		123		91		67		50		37		27		20		15		11		8		8		8		8		8		8		8

				52.5		6.751		17				248		184		136		101		75		55		41		30		23		17		12		9		7		5		4		4		4		4		4		4

				53.3		7.075		18				150		111		82		61		45		33		25		18		14		10		7		6		4		3		2		2		2		2		2		2

				54.0		7.371		19				90		67		50		37		27		20		15		11		8		6		4		3		2		2		1		1		1		1		1		1

				54.7		7.641		20				94		70		52		38		28		21		16		12		9		6		5		3		3		2		1		1		1		1		1		1

								SUM				188380		149372		127157		115102		108810		105627		104058		103300		102941		102773		102696		102660		102645		102638		102634		102633		102633		102632		102632		102632

														Landings in '000 Euro

						Pris(Euro)		Age class

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

						0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		2				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		3				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		4				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		5				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		6				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		7				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		8				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		9				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		10				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		11				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		12				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		13				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		14				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		15				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		16				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		17				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		18				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		19				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		20				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								SUM				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

												Biomass, tons

								Age class

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

								0				1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288

								1				15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222

								2				46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097

								3				77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408

								4				58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885

								5				52368		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795

								6				42357		31379		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246

								7				32042		23738		17585		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027

								8				23071		17092		12662		9380		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949

								9				15996		11850		8779		6504		4818		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569

								10				10767		7977		5909		4378		3243		2402		1780		1780		1780		1780		1780		1780		1780		1780		1780		1780		1780		1780		1780		1780

								11				7078		5243		3884		2878		2132		1579		1170		867		867		867		867		867		867		867		867		867		867		867		867		867

								12				4564		3381		2505		1856		1375		1018		754		559		414		414		414		414		414		414		414		414		414		414		414		414

								13				2897		2146		1590		1178		872		646		479		355		263		195		195		195		195		195		195		195		195		195		195		195

								14				1814		1344		996		738		546		405		300		222		165		122		90		90		90		90		90		90		90		90		90		90

								15				1124		833		617		457		339		251		186		138		102		76		56		41		41		41		41		41		41		41		41		41

								16				690		511		379		280		208		154		114		84		63		46		34		25		19		19		19		19		19		19		19		19

								17				420		311		230		171		126		94		69		51		38		28		21		15		11		8		8		8		8		8		8		8

								18				254		188		139		103		76		57		42		31		23		17		13		9		7		5		4		4		4		4		4		4

								19				153		113		84		62		46		34		25		19		14		10		8		6		4		3		2		2		2		2		2		2

								20				91		68		50		37		27		20		15		11		8		6		5		3		2		2		1		1		1		1		1		1

								SUM				394585		343867		316349		301988		294725		291146		289420		288602		288221		288046		287967		287932		287917		287910		287907		287907		287906		287906		287906		287906

		Her er the TABLE

												Total biomass at different F-levels

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

												394585		343867		316349		301988		294725		291146		289420		288602		288221		288046		287967		287932		287917		287910		287907		287907		287906		287906		287906		287906

										0		635795		804743		982973		1163362		1339905		1507999		1664440		1807256		1935466		2048829		2147598		2232306		2303580		2361967		2407783		2440940		2460760		2465732		2465732		2465732

										0.1		604255		730039		854618		972952		1081611		1178659		1263370		1335889		1396936		1447547		1488892		1522143		1548382		1568550		1583411		1593534		1599271		1600746		1600746		1600746

										0.2		574656		663901		746960		821058		884935		938478		982328		1017544		1045350		1066971		1083537		1096033		1105286		1111962		1116586		1119556		1121160		1121592		1121592		1121592

										0.3		546874		605315		656526		699502		734326		761749		782840		798740		810524		819122		825305		829682		832725		834789		836136		836954		837379		837504		837504		837504

										0.4		520796		553393		580438		601882		618273		630434		639237		645479		649829		652812		654828		656170		657048		657609		657955		658157		658260		658295		658295		658295

										0.5		496316		507351		516310		523188		528242		531826		534298		535962		537062		537776		538232		538521		538700		538809		538875		538912		538933		538942		538942		538942

										0.6		473333		466499		462159		459489		457885		456939		456389		456074		455896		455796		455742		455713		455699		455693		455691		455692		455693		455696		455696		455696

										0.7		451754		430229		416343		407700		402473		399385		397596		396577		396005		395689		395517		395424		395376		395352		395340		395336		395335		395335		395335		395335

										0.8		431490		398005		377494		365394		358468		354602		352488		351352		350751		350438		350277		350196		350156		350137		350128		350124		350123		350124		350124		350124

										0.9		412459		369356		344478		330659		323218		319312		317305		316292		315788		315542		315423		315367		315341		315329		315324		315322		315322		315322		315322		315322

										1		394585		343867		316349		301988		294725		291146		289420		288602		288221		288046		287967		287932		287917		287910		287907		287907		287906		287906		287906		287906

										1.1		377794		321169		292320		278188		271481		268380		266977		266354		266081		265964		265914		265893		265885		265881		265880		265880		265880		265880		265880		265880

										1.2		362018		300942		271738		258316		252340		249749		248650		248192		248004		247928		247898		247886		247882		247880		247879		247879		247879		247879		247879		247879

										1.3		347196		282898		254056		241621		236430		234319		233479		233151		233025		232977		232960		232953		232951		232950		232950		232950		232950		232950		232950		232950

										1.4		333266		266788		238818		227509		223082		221394		220764		220534		220451		220421		220411		220407		220406		220406		220406		220406		220406		220406		220406		220406

										1.5		320173		252390		225643		215502		211780		210450		209985		209825		209771		209753		209747		209746		209745		209745		209745		209745		209745		209745		209745		209745

												Total catches at different F-levels								Tons

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

												188380		149372		127157		115102		108810		105627		104058		103300		102941		102773		102696		102660		102645		102638		102634		102633		102633		102632		102632		102632

										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.1		24481		31375		38568		45695		52469		58698		64271		69150		73347		76908		79897		82390		84465		86197		87659		88921		90048		91107		91468		91468

										0.2		47483		57569		67461		76671		84893		91986		97941		102828		106768		109897		112353		114265		115745		116890		117779		118478		119039		119507		119677		119677

										0.3		69104		79296		88719		96978		103912		109535		113967		117382		119964		121886		123299		124327		125070		125605		125989		126266		126468		126619		126680		126680

										0.4		89430		97176		103974		109616		114090		117512		120053		121894		123203		124118		124749		125179		125470		125665		125796		125883		125940		125979		125999		125999

										0.5		108544		111748		114539		116805		118546		119825		120732		121359		121781		122060		122242		122359		122434		122480		122510		122528		122539		122546		122552		122552

										0.6		126518		123478		121463		120183		119395		118921		118640		118477		118383		118329		118299		118281		118272		118266		118264		118262		118261		118261		118262		118262

										0.7		143426		132774		125585		120946		118057		116309		115276		114676		114334		114141		114034		113975		113943		113925		113916		113911		113909		113908		113908		113908

										0.8		159331		139990		127573		119965		115475		112905		111469		110683		110259		110035		109918		109857		109826		109810		109802		109798		109796		109795		109796		109796

										0.9		174297		145434		127957		117868		112263		109243		107658		106842		106430		106224		106123		106074		106051		106040		106035		106032		106031		106031		106031		106031

										1		188380		149372		127157		115102		108810		105627		104058		103300		102941		102773		102696		102660		102645		102638		102634		102633		102633		102632		102632		102632

										1.1		201635		152036		125502		111982		105358		102213		100759		100100		99807		99679		99624		99600		99590		99586		99584		99584		99583		99583		99583		99583

										1.2		214113		153626		123250		108725		102048		99074		97784		97237		97008		96915		96877		96862		96856		96853		96852		96852		96852		96852		96852		96852

										1.3		225862		154316		120601		105476		98954		96231		95123		94682		94510		94443		94418		94409		94405		94404		94404		94403		94403		94403		94403		94403

										1.4		236926		154256		117709		102330		96112		93677		92748		92402		92275		92229		92213		92207		92205		92204		92204		92204		92204		92204		92204		92204

										1.5		247347		153574		114690		99346		93528		91392		90628		90361		90269		90238		90228		90225		90223		90223		90223		90223		90223		90223		90223		90223

												Total catches at different F-levels								000 DKK

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

												0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

												Total biomass per recruit										Grams

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

										0		1394		1765		2156		2551		2938		3307		3650		3963		4244		4493		4710		4895		5052		5180		5280		5353		5396		5407		5407		5407

										0.1		1325		1601		1874		2134		2372		2585		2771		2930		3063		3174		3265		3338		3396		3440		3472		3495		3507		3510		3510		3510

										0.2		1260		1456		1638		1801		1941		2058		2154		2231		2292		2340		2376		2404		2424		2439		2449		2455		2459		2460		2460		2460

										0.3		1199		1327		1440		1534		1610		1671		1717		1752		1777		1796		1810		1819		1826		1831		1834		1835		1836		1837		1837		1837

										0.4		1142		1214		1273		1320		1356		1383		1402		1416		1425		1432		1436		1439		1441		1442		1443		1443		1444		1444		1444		1444

										0.5		1088		1113		1132		1147		1158		1166		1172		1175		1178		1179		1180		1181		1181		1182		1182		1182		1182		1182		1182		1182

										0.6		1038		1023		1014		1008		1004		1002		1001		1000		1000		1000		999		999		999		999		999		999		999		999		999		999

										0.7		991		943		913		894		883		876		872		870		868		868		867		867		867		867		867		867		867		867		867		867

										0.8		946		873		828		801		786		778		773		771		769		769		768		768		768		768		768		768		768		768		768		768

										0.9		905		810		755		725		709		700		696		694		693		692		692		692		692		692		691		691		691		691		691		691

										1		865		754		694		662		646		638		635		633		632		632		632		631		631		631		631		631		631		631		631		631

										1.1		828		704		641		610		595		589		585		584		584		583		583		583		583		583		583		583		583		583		583		583

										1.2		794		660		596		566		553		548		545		544		544		544		544		544		544		544		544		544		544		544		544		544

										1.3		761		620		557		530		518		514		512		511		511		511		511		511		511		511		511		511		511		511		511		511

										1.4		731		585		524		499		489		486		484		484		483		483		483		483		483		483		483		483		483		483		483		483

										1.5		702		553		495		473		464		462		460		460		460		460		460		460		460		460		460		460		460		460		460		460

												Total yield per recruit										Grams

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.1		54		69		85		100		115		129		141		152		161		169		175		181		185		189		192		195		197		200		201		201

										0.2		104		126		148		168		186		202		215		226		234		241		246		251		254		256		258		260		261		262		262		262

										0.3		152		174		195		213		228		240		250		257		263		267		270		273		274		275		276		277		277		278		278		278

										0.4		196		213		228		240		250		258		263		267		270		272		274		275		275		276		276		276		276		276		276		276

										0.5		238		245		251		256		260		263		265		266		267		268		268		268		268		269		269		269		269		269		269		269

										0.6		277		271		266		264		262		261		260		260		260		259		259		259		259		259		259		259		259		259		259		259

										0.7		315		291		275		265		259		255		253		251		251		250		250		250		250		250		250		250		250		250		250		250

										0.8		349		307		280		263		253		248		244		243		242		241		241		241		241		241		241		241		241		241		241		241

										0.9		382		319		281		258		246		240		236		234		233		233		233		233		233		233		233		233		233		233		233		233

										1		413		328		279		252		239		232		228		227		226		225		225		225		225		225		225		225		225		225		225		225

										1.1		442		333		275		246		231		224		221		220		219		219		218		218		218		218		218		218		218		218		218		218

										1.2		470		337		270		238		224		217		214		213		213		213		212		212		212		212		212		212		212		212		212		212

										1.3		495		338		264		231		217		211		209		208		207		207		207		207		207		207		207		207		207		207		207		207

										1.4		520		338		258		224		211		205		203		203		202		202		202		202		202		202		202		202		202		202		202		202

										1.5		542		337		252		218		205		200		199		198		198		198		198		198		198		198		198		198		198		198		198		198
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Diagram3

		450		0.0338623537

		475		0.0357435956		0.0696059493

		500		0.0376248375		0.0733684331

		525		0.0395060794		0.0771309168

		550		0.0413873212		0.0808934006

		575		0.0432685631		0.0846558843

		600		0.045149805		0.0884183681

		625		0.0470310469		0.0921808518

		0.2742033751		0.0489122887		0.0959433356

		0.2403570852		0.0507935306		0.0997058193

		0.2065107953		0.0526747725		0.1034683031

		0.1817430332		0.0545560144		0.1072307868

		0.1581028865		0.0564372562		0.1109932706

		0.1344627398		0.0583184981		0.1147557543

		0.06019974		0.06019974		0.1185182381



Yield per recruit

Supply price

1.5269547287

0.9962225612

0.7509515918

0.6038896885

0.4996702152

0.4198424261

0.3642041907

0.3115477593



Diagram2

		450		450		450		450				0.0304434676

		475		475		475		475				0.0321347713

		500		500		500		500				0.0338260751

		525		525		525		525		1.3571428571		0.0355173788

		550		550		550		550		1.009465703		0.0372086826

		575		575		575		575		0.7727499612		0.0388999863

		600		600		600		600		0.6221730162		0.0405912901

		625		625		625		625		0.51754486		0.0422825938

		650		650		650		650		0.436400527		0.0439738976

		675		675		675		675		0.3774560832		0.0456652013

		700		700		700		700		0.3264224712		0.0473565051

		725		725		725		725		0.2852353267		0.0490478088

		750		750		750		750		0.2475241042		0.0507391126

		775		775		775		775		0.2185640375		0.0524304164

		800		800		800		800		0.1896039708		0.0541217201

		825		825		825		825		0.1628747356		0.0558130239

		850		850		850		850		0.1382797452		0.0710445656

		875		875		875		875		0.1071117539		0.1071117539

		900		900		900		900



Demand Low

Demand High

Supply non-sustainable

Supply non-sustainable

Supply sustainable

Supply sustainable

Supply (volume)

Price, average costs

1.0274023338

1.2328828006

0.0338596346

1.5272758193

1

1.2

0.0357407254

0.9964543434

0.9746794345

1.1696153214

0.0376218162

0.7511285462

0.9511897312

1.1414276775

0.039502907

0.6040437471

0.9293203773

1.1151844527

0.0413839978

0.4997868961

1.090671911

0.0432650886

0.4199825269

1.0677078252

0.0451461794

0.3642957527

1.0461357464

0.0470272702

0.3116520971

1.0258204971

0.048908361

0.2742655904

1.0066445914

0.0507894519

0.2404252549

0.9885053653

0.0526705427

0.2065849193

0.0545516335

0.1817902682

0.0564327243

0.1581513618

0.0583138151

0.1345124553

0.0601949059

0.0601949059



Supply

										Reorganised cost data										Demand		Demand

				2009								Avg. Cost				Marg. Cost				Low		High

		F-		Landing/		Cost/		Changes				Supply		Supply				flex		-0.5		-0.5

		level		recruit		recruit						Decrease		Increase				Level		21.7944947177		26.1533936612		1.2

		0.1		795		0.0597835474				450		1.5272758193		0.0338596346				450		1.0274023338		1.2328828006		0

		0.2		790		0.1202385946		-0.013624439		475		0.9964543434		0.0357407254		0.0696003599		475		1		1.2		1.2

		0.3		703		0.2027510657		-0.0009455563		500		0.7511285462		0.0376218162		0.0733625416		500		0.9746794345		1.1696153214		1.2

		0.4		630		0.3017238817		-0.0013536134		525		0.6040437471		0.039502907		0.0771247232		525		0.9511897312		1.1414276775		1.2

		0.5		578		0.4110411505		-0.0021057462		550		0.4997868961		0.0413839978		0.0808869048		550		0.9293203773		1.1151844527		1.2

		0.6		542		0.5260513043		-0.0031921748		575		0.4199825269		0.0432650886		0.0846490864		575		0.9088932591		1.090671911		1.2

		0.7		516		0.643824375		-0.0046500876		600		0.3642957527		0.0451461794		0.088411268		600		0.889756521		1.0677078252		1.2

		0.8		498		0.7627067733		-0.0065249589		625		0.3116520971		0.0470272702		0.0921734497		625		0.8717797887		1.0461357464		1.2

		0.9		485		0.8818320385		-0.0088639148		650		0.2742655904		0.048908361		0.0959356313		650		0.8548504143		1.0258204971		1.2

		1		475		1.0007776951		-0.0117126509		675		0.2404252549		0.0507894519		0.0996978129		675		0.8388704928		1.0066445914

		1.1		467		1.119360398		-0.0151128985		700		0.2065849193		0.0526705427		0.1034599945		700		0.823754471		0.9885053653

		1.2		461		1.237521989		-0.0190997585		725		0.1817902682		0.0545516335		0.1072221761		725		0.8094272134		0.9713126561

		1.3		456		1.3552680257		-0.023698771		750		0.1581513618		0.0564327243		0.1109843577		750		0.7958224258		0.9549869109

		1.4		452		1.4726349922		-0.0289228929		775		0.1345124553		0.0583138151		0.1147465394		775		0.7828813613		0.9394576335

		1.5		448		1.5896728757		-0.0347697403		800		0.0601949059		0.0601949059		0.118508721		800		0.7705517504		0.9246621004

										825								825		0.7587869106		0.9105442928

										850								850		0.7475450016		0.8970540019

										875								875		0.7367883976		0.8841460771

										900								900		0.7264831573		0.8717797887

												Supply								Price 1		Price 2

												non-sustainable





Diagram1

		0		18756.9003305484		0

		0.1		8954.937709173		47.5

		0.2		5428.3347824671		95

		0.3		3923.4002573004		142.5

		0.4		3177.7361171524		190

		0.5		2759.4448846383		237.5

		0.6		2500.0270572712		285

		0.7		2325.7452607176		332.5

		0.8		2201.010996541		380

		0.9		2107.160442617		427.5

		1		2033.6896380881		475



Total yield per recruit

Total biomass per recruit

Cost per recruit

Fishing mortality level F

Yield per recruit (Weight, value)

Total Biomass per recruit (Weight)

0

794.5329790475

790.0957286611

702.8323105619

629.7148204657

577.8010297316

541.7722524203

516.4451874194

498.2255478841

484.7861966176

474.6308818756



COST

		

		Omkostpa				4.75

		Omkostpa				0

		Omkostpa				1

		Indsats		Cost per recruit
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		20		95
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AGEMODF

		Model der benytter TABLE function (hvad nu hvis) til ændring af F (i celle B3)

		Enkeltarts, aldersklasse model								Parametre: torsk i Nordsøen		Rødspætte

		F-level:		1								Rekruttering i '000 stk ved begyndelse af perioden

		F(age)		M		F*F-level		Age class		N(start)		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

		0		0.2		0		0		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000

		0		0.2		0		1		305666		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341		373341

		0.055		0.2		0.055		2		250258		250258		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666

		0.187		0.2		0.187		3		185396		193929		193929		236866		236866		236866		236866		236866		236866		236866		236866		236866		236866		236866		236866		236866		236866		236866		236866		236866		236866

		0.887		0.2		0.887		4		106964		125901		131696		131696		160853		160853		160853		160853		160853		160853		160853		160853		160853		160853		160853		160853		160853		160853		160853		160853		160853

		1.049		0.2		1.049		5		61713		36071		42457		44411		44411		54244		54244		54244		54244		54244		54244		54244		54244		54244		54244		54244		54244		54244		54244		54244		54244

		1.27		0.2		1.27		6		35605		17699		10345		12176		12737		12737		15557		15557		15557		15557		15557		15557		15557		15557		15557		15557		15557		15557		15557		15557		15557

		1.29		0.2		1.29		7		20542		8187		4069		2379		2800		2929		2929		3577		3577		3577		3577		3577		3577		3577		3577		3577		3577		3577		3577		3577		3577

		1.21		0.2		1.21		8		11852		4630		1845		917		536		631		660		660		806		806		806		806		806		806		806		806		806		806		806		806		806

		1.21		0.2		1.21		9		6838		2894		1130		450		224		131		154		161		161		197		197		197		197		197		197		197		197		197		197		197		197

		1.21		0.2		1.21		10		3945		1669		706		276		110		55		32		38		39		39		48		48		48		48		48		48		48		48		48		48		48

		1.21		0.2		1.21		11		2276		963		408		172		67		27		13		8		9		10		10		12		12		12		12		12		12		12		12		12		12

		1.21		0.2		1.21		12		1313		556		235		100		42		16		7		3		2		2		2		2		3		3		3		3		3		3		3		3		3

		1.21		0.2		1.21		13		758		321		136		57		24		10		4		2		1		0		1		1		1		1		1		1		1		1		1		1		1

		1.21		0.2		1.21		14		437		185		78		33		14		6		3		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.21		0.2		1.21		15		252		107		45		19		8		3		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.21		0.2		1.21		16		146		62		26		11		5		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.21		0.2		1.21		17		84		36		15		6		3		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.21		0.2		1.21		18		48		20		9		4		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.21		0.2		1.21		19		28		12		5		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		1.21		0.2		1.21		20		16		7		3		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

														Fangst i antal '000 stk

								Age class

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

								0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								2				12149		12149		14839		14839		14839		14839		14839		14839		14839		14839		14839		14839		14839		14839		14839		14839		14839		14839		14839		14839

								3				28748		30072		30072		36729		36729		36729		36729		36729		36729		36729		36729		36729		36729		36729		36729		36729		36729		36729		36729		36729

								4				57849		68091		71225		71225		86994		86994		86994		86994		86994		86994		86994		86994		86994		86994		86994		86994		86994		86994		86994		86994

								5				36966		21607		25432		26603		26603		32492		32492		32492		32492		32492		32492		32492		32492		32492		32492		32492		32492		32492		32492		32492

								6				23688		11775		6882		8101		8474		8474		10350		10350		10350		10350		10350		10350		10350		10350		10350		10350		10350		10350		10350		10350

								7				13777		5490		2729		1595		1878		1964		1964		2399		2399		2399		2399		2399		2399		2399		2399		2399		2399		2399		2399		2399

								8				7688		3003		1197		595		348		409		428		428		523		523		523		523		523		523		523		523		523		523		523		523

								9				4435		1877		733		292		145		85		100		105		105		128		128		128		128		128		128		128		128		128		128		128

								10				2559		1083		458		179		71		35		21		24		26		26		31		31		31		31		31		31		31		31		31		31

								11				1476		625		264		112		44		17		9		5		6		6		6		8		8		8		8		8		8		8		8		8

								12				852		360		153		65		27		11		4		2		1		1		2		2		2		2		2		2		2		2		2		2

								13				491		208		88		37		16		7		3		1		1		0		0		0		0		0		0		0		0		0		0		0

								14				284		120		51		21		9		4		2		1		0		0		0		0		0		0		0		0		0		0		0		0

								15				164		69		29		12		5		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0

								16				94		40		17		7		3		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0

								17				54		23		10		4		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								18				31		13		6		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								19				18		8		3		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								20				14		6		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								SUM				191339		156619		154190		160422		176189		182066		183937		184371		184465		184488

		Bertalanffy				l(t)=L(u)[1-(eksp(-K*(t-t(0)))]

						w(t)=W(u)[1-eksp(-K(t-t(0)))]^3								Landings in tons

		Gættet		Length		Weight		Age class

		vækstrate		cm		kg						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

				0.0		0.160		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				0.0		0.450		1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				0.0		0.621		2				7545		7545		9215		9215		9215		9215		9215		9215		9215		9215		9215		9215		9215		9215		9215		9215		9215		9215		9215		9215

		1.2818035427		0.0		0.796		3				22884		23937		23937		29237		29237		29237		29237		29237		29237		29237		29237		29237		29237		29237		29237		29237		29237		29237		29237		29237

		1.364321608		0.0		1.086		4				62824		73946		77350		77350		94475		94475		94475		94475		94475		94475		94475		94475		94475		94475		94475		94475		94475		94475		94475		94475

		1.3232044199		0.0		1.437		5				53121		31049		36546		38228		38228		46692		46692		46692		46692		46692		46692		46692		46692		46692		46692		46692		46692		46692		46692		46692

		1.6019485038		0.0		2.302		6				54530		27106		15843		18648		19507		19507		23826		23826		23826		23826		23826		23826		23826		23826		23826		23826		23826		23826		23826		23826

		1.5529973936		0.0		3.575		7				49252		19628		9757		5703		6712		7021		7021		8576		8576		8576		8576		8576		8576		8576		8576		8576		8576		8576		8576		8576

		1.5387412587		0.0		5.501		8				42290		16520		6583		3272		1913		2251		2355		2355		2876		2876		2876		2876		2876		2876		2876		2876		2876		2876		2876		2876

		1.4637412587		0.0		8.052		9				35714		15113		5904		2353		1169		684		805		842		842		1028		1028		1028		1028		1028		1028		1028		1028		1028		1028		1028

		1.3887412587		0.0		11.182		10				28615		12109		5124		2002		798		397		232		273		285		285		349		349		349		349		349		349		349		349		349		349

		1.3137412587		0.0		14.691		11				21689		9178		3884		1643		642		256		127		74		87		92		92		112		112		112		112		112		112		112		112		112

		1.2387412587		0.0		18.198		12				15501		6560		2776		1175		497		194		77		38		22		26		28		28		34		34		34		34		34		34		34		34

		1.1637412587		0.0		21.177		13				10408		4404		1864		789		334		141		55		22		11		6		8		8		8		10		10		10		10		10		10		10

		1.0887412587		0.0		23.057		14				6538		2766		1171		495		210		89		38		15		6		3		2		2		2		2		3		3		3		3		3		3

		1.0137412587		0.0		23.374		15				3824		1618		685		290		123		52		22		9		4		1		1		0		0		1		1		1		1		1		1		1

				0.0		24.000		16				2265		959		406		172		73		31		13		6		2		1		0		0		0		0		0		0		0		0		0		0

				0.0		24.000		17				1307		553		234		99		42		18		8		3		1		1		0		0		0		0		0		0		0		0		0		0

				0.0		24.000		18				754		319		135		57		24		10		4		2		1		0		0		0		0		0		0		0		0		0		0		0

				0.0		24.000		19				435		184		78		33		14		6		2		1		0		0		0		0		0		0		0		0		0		0		0		0

				0.0		24.000		20				332		141		59		25		11		5		2		1		0		0		0		0		0		0		0		0		0		0		0		0

								SUM				419828		253634		201550		190785		203222		210279		214205		215661		216159		216341		216403		216423		216429		216431		216432		216432		216432		216432		216432		216432

														Landings in '000 Euro

						Pris(Euro)		Age class

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

						0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		2				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		3				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		4				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		5				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		6				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		7				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		8				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		9				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		10				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		11				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		12				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		13				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		14				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		15				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		16				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		17				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		18				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		19				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		20				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								SUM				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

												Biomass, tons

								Age class

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

								0				72960		72960		72960		72960		72960		72960		72960		72960		72960		72960		72960		72960		72960		72960		72960		72960		72960		72960		72960		72960

								1				168004		168004		168004		168004		168004		168004		168004		168004		168004		168004		168004		168004		168004		168004		168004		168004		168004		168004		168004		168004

								2				155410		189819		189819		189819		189819		189819		189819		189819		189819		189819		189819		189819		189819		189819		189819		189819		189819		189819		189819		189819

								3				154368		154368		188545		188545		188545		188545		188545		188545		188545		188545		188545		188545		188545		188545		188545		188545		188545		188545		188545		188545

								4				136728		143021		143021		174687		174687		174687		174687		174687		174687		174687		174687		174687		174687		174687		174687		174687		174687		174687		174687		174687

								5				51834		61011		63819		63819		77949		77949		77949		77949		77949		77949		77949		77949		77949		77949		77949		77949		77949		77949		77949		77949

								6				40742		23814		28030		29320		29320		35812		35812		35812		35812		35812		35812		35812		35812		35812		35812		35812		35812		35812		35812		35812

								7				29267		14548		8503		10009		10469		10469		12787		12787		12787		12787		12787		12787		12787		12787		12787		12787		12787		12787		12787		12787

								8				25468		10149		5045		2949		3471		3631		3631		4435		4435		4435		4435		4435		4435		4435		4435		4435		4435		4435		4435		4435

								9				23299		9101		3627		1803		1054		1240		1297		1297		1585		1585		1585		1585		1585		1585		1585		1585		1585		1585		1585		1585

								10				18668		7900		3086		1230		611		357		421		440		440		537		537		537		537		537		537		537		537		537		537		537

								11				14150		5988		2534		990		394		196		115		135		141		141		172		172		172		172		172		172		172		172		172		172

								12				10113		4279		1811		766		299		119		59		35		41		43		43		52		52		52		52		52		52		52		52		52

								13				6790		2873		1216		514		218		85		34		17		10		12		12		12		15		15		15		15		15		15		15		15

								14				4265		1805		764		323		137		58		23		9		4		3		3		3		3		4		4		4		4		4		4		4

								15				2495		1056		447		189		80		34		14		6		2		1		1		1		1		1		1		1		1		1		1		1

								16				1478		625		265		112		47		20		8		4		1		1		0		0		0		0		0		0		0		0		0		0

								17				853		361		153		65		27		12		5		2		1		0		0		0		0		0		0		0		0		0		0		0

								18				492		208		88		37		16		7		3		1		1		0		0		0		0		0		0		0		0		0		0		0

								19				284		120		51		22		9		4		2		1		0		0		0		0		0		0		0		0		0		0		0		0

								20				164		69		29		12		5		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0

								SUM				917830		872078		881815		906174		918121		924008		926174		926942		927222		927318		927349		927359		927362		927362		927362		927362		927362		927362		927362		927362

		Her er the TABLE

												Total biomass at different F-levels

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

												917830		872078		881815		906174		918121		924008		926174		926942		927222		927318		927349		927359		927362		927362		927362		927362		927362		927362		927362		927362

										0		1441707		1794089		2200767		2666788		3186125		3756185		4359549		4976582		5583033		6155475		6674822		7129359		7516665		7835264		8084851		8273477		8402610		8472432		8516812		8553147

										0.1		1360128		1595697		1842493		2099941		2358662		2618887		2870894		3107379		3321053		3506321		3660381		3783419		3878717		3949814		4000372		4035649		4058634		4070855		4078155		4083452

										0.2		1287124		1435973		1581379		1723363		1853396		1975377		2084622		2179547		2259060		2322766		2371514		2407125		2432203		2449136		2460013		2466957		2471182		2473348		2474549		2475321

										0.3		1221752		1306979		1389576		1469403		1537151		1597750		1648334		1689209		1721058		1744651		1761242		1772306		1779367		1783664		1786141		1787573		1788373		1788760		1788958		1789071

										0.4		1163169		1202440		1247410		1295101		1333383		1366579		1392334		1411574		1425446		1434886		1440947		1444614		1446724		1447874		1448466		1448774		1448929		1448999		1449031		1449048

										0.5		1110632		1117391		1140949		1173038		1197689		1218299		1232914		1242844		1249387		1253431		1255779		1257060		1257720		1258041		1258188		1258256		1258286		1258299		1258304		1258307

										0.6		1063475		1047900		1060302		1085611		1104025		1118445		1127579		1133118		1136404		1138230		1139180		1139644		1139858		1139950		1139987		1140003		1140009		1140011		1140012		1140012

										0.7		1021112		990851		998428		1021444		1036919		1047906		1054018		1057281		1059006		1059859		1060255		1060427		1060498		1060525		1060534		1060538		1060539		1060540		1060540		1060540

										0.8		983018		943774		950293		973126		987032		995812		1000070		1002056		1002985		1003393		1003561		1003626		1003649		1003657		1003660		1003661		1003661		1003661		1003661		1003661

										0.9		948728		904703		912288		935782		948630		955797		958821		960052		960560		960757		960829		960854		960862		960864		960865		960865		960865		960865		960865		960865

										1		917830		872078		881815		906174		918121		924008		926174		926942		927222		927318		927349		927359		927362		927362		927362		927362		927362		927362		927362		927362

										1.1		889956		844656		856991		882124		893200		898035		899588		900070		900225		900272		900285		900289		900290		900290		900290		900290		900290		900290		900290		900290

										1.2		864778		821446		836445		862148		872354		876314		877427		877729		877815		877838		877843		877845		877845		877845		877845		877845		877845		877845		877845		877845

										1.3		842008		801655		819176		845220		854564		857795		858592		858781		858829		858840		858842		858843		858843		858843		858843		858843		858843		858843		858843		858843

										1.4		821385		784649		804442		830618		839124		841753		842322		842440		842466		842472		842473		842473		842473		842473		842473		842473		842473		842473		842473		842473

										1.5		802680		769922		791695		817825		825534		827666		828071		828146		828160		828163		828163		828163		828163		828163		828163		828163		828163		828163		828163		828163

												Total catches at different F-levels								Tons

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

												419828		253634		201550		190785		203222		210279		214205		215661		216159		216341		216403		216423		216429		216431		216432		216432		216432		216432		216432		216432

										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.1		64338		81899		102224		124971		151105		177575		204817		231339		255951		278236		297625		313840		326912		337184		345058		351006		355639		359697		361551		362307

										0.2		122096		141400		162819		185720		212259		237060		261263		283077		301678		317267		329769		339350		346366		351319		354687		356904		358393		359521		360049		360284

										0.3		174028		183847		196664		211589		231850		249811		266970		281401		292745		301584		308131		312735		315804		317760		318949		319641		320048		320314		320437		320492

										0.4		220777		213346		213607		219249		233531		246001		257953		267302		274040		278897		282201		284321		285603		286338		286738		286944		287052		287112		287139		287150

										0.5		262904		233071		220138		218018		228513		237774		246620		252945		257066		259781		261459		262432		262963		263235		263368		263428		263456		263470		263475		263477

										0.6		300908		245474		220493		212968		221833		229586		236654		241170		243790		245344		246207		246656		246875		246975		247019		247036		247044		247047		247048		247048

										0.7		335230		252442		217397		206754		215548		222756		228728		232078		233790		234695		235142		235350		235440		235477		235491		235496		235498		235499		235499		235499

										0.8		366264		255428		212574		200675		210336		217428		222608		225141		226275		226805		227038		227134		227171		227184		227189		227190		227191		227191		227191		227191

										0.9		394360		255543		207082		195293		206276		213368		217889		219812		220565		220876		220997		221041		221056		221060		221062		221062		221062		221062		221063		221063

										1		419828		253634		201550		190785		203222		210279		214205		215661		216159		216341		216403		216423		216429		216431		216432		216432		216432		216432		216432		216432

										1.1		442946		250344		196326		187138		200972		207903		211282		212376		212704		212809		212841		212850		212853		212854		212854		212854		212854		212854		212854		212854

										1.2		463961		246155		191586		184258		199330		206041		208920		209735		209950		210011		210027		210031		210032		210033		210033		210033		210033		210033		210033		210033

										1.3		483094		241428		187396		182021		198137		204547		206979		207582		207721		207756		207765		207767		207767		207767		207767		207767		207767		207767		207767		207767

										1.4		500539		236428		183759		180309		197267		203321		205358		205801		205891		205911		205916		205916		205917		205917		205917		205917		205917		205917		205917		205917

										1.5		516472		231349		180642		179014		196626		202291		203986		204310		204368		204379		204381		204382		204382		204382		204382		204382		204382		204382		204382		204382

												Total catches at different F-levels								000 DKK

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

												0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

												Total biomass per recruit										Grams

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

										0		3162		3934		4826		5848		6987		8237		9560		10914		12243		13499		14638		15635		16484		17183		17730		18144		18427		18580		18677		18757

										0.1		2983		3499		4041		4605		5173		5743		6296		6814		7283		7689		8027		8297		8506		8662		8773		8850		8901		8927		8943		8955

										0.2		2823		3149		3468		3779		4064		4332		4572		4780		4954		5094		5201		5279		5334		5371		5395		5410		5419		5424		5427		5428

										0.3		2679		2866		3047		3222		3371		3504		3615		3704		3774		3826		3862		3887		3902		3912		3917		3920		3922		3923		3923		3923

										0.4		2551		2637		2736		2840		2924		2997		3053		3096		3126		3147		3160		3168		3173		3175		3176		3177		3177		3178		3178		3178

										0.5		2436		2450		2502		2572		2627		2672		2704		2726		2740		2749		2754		2757		2758		2759		2759		2759		2759		2759		2759		2759

										0.6		2332		2298		2325		2381		2421		2453		2473		2485		2492		2496		2498		2499		2500		2500		2500		2500		2500		2500		2500		2500

										0.7		2239		2173		2190		2240		2274		2298		2311		2319		2322		2324		2325		2325		2326		2326		2326		2326		2326		2326		2326		2326

										0.8		2156		2070		2084		2134		2165		2184		2193		2197		2200		2200		2201		2201		2201		2201		2201		2201		2201		2201		2201		2201

										0.9		2081		1984		2001		2052		2080		2096		2103		2105		2106		2107		2107		2107		2107		2107		2107		2107		2107		2107		2107		2107

										1		2013		1912		1934		1987		2013		2026		2031		2033		2033		2034		2034		2034		2034		2034		2034		2034		2034		2034		2034		2034

										1.1		1952		1852		1879		1934		1959		1969		1973		1974		1974		1974		1974		1974		1974		1974		1974		1974		1974		1974		1974		1974

										1.2		1896		1801		1834		1891		1913		1922		1924		1925		1925		1925		1925		1925		1925		1925		1925		1925		1925		1925		1925		1925

										1.3		1847		1758		1796		1854		1874		1881		1883		1883		1883		1883		1883		1883		1883		1883		1883		1883		1883		1883		1883		1883

										1.4		1801		1721		1764		1822		1840		1846		1847		1847		1848		1848		1848		1848		1848		1848		1848		1848		1848		1848		1848		1848

										1.5		1760		1688		1736		1793		1810		1815		1816		1816		1816		1816		1816		1816		1816		1816		1816		1816		1816		1816		1816		1816

												Total yield per recruit										Grams

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.1		141		180		224		274		331		389		449		507		561		610		653		688		717		739		757		770		780		789		793		795

										0.2		268		310		357		407		465		520		573		621		662		696		723		744		760		770		778		783		786		788		790		790

										0.3		382		403		431		464		508		548		585		617		642		661		676		686		693		697		699		701		702		702		703		703

										0.4		484		468		468		481		512		539		566		586		601		612		619		624		626		628		629		629		629		630		630		630

										0.5		577		511		483		478		501		521		541		555		564		570		573		576		577		577		578		578		578		578		578		578

										0.6		660		538		484		467		486		503		519		529		535		538		540		541		541		542		542		542		542		542		542		542

										0.7		735		554		477		453		473		489		502		509		513		515		516		516		516		516		516		516		516		516		516		516

										0.8		803		560		466		440		461		477		488		494		496		497		498		498		498		498		498		498		498		498		498		498

										0.9		865		560		454		428		452		468		478		482		484		484		485		485		485		485		485		485		485		485		485		485

										1		921		556		442		418		446		461		470		473		474		474		475		475		475		475		475		475		475		475		475		475

										1.1		971		549		431		410		441		456		463		466		466		467		467		467		467		467		467		467		467		467		467		467

										1.2		1017		540		420		404		437		452		458		460		460		461		461		461		461		461		461		461		461		461		461		461

										1.3		1059		529		411		399		435		449		454		455		456		456		456		456		456		456		456		456		456		456		456		456

										1.4		1098		518		403		395		433		446		450		451		452		452		452		452		452		452		452		452		452		452		452		452

										1.5		1133		507		396		393		431		444		447		448		448		448		448		448		448		448		448		448		448		448		448		448
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Diagram3

		200		0.1121700216		0.2319705128

		210		0.1196505899		0.2692619566

		220		0.1281461722		0.3065534005

		230		0.1372449686		0.3374184885

		240		0.1469898092		0.3711211427

		250		0.1574265653		0.4079087109

		260		0.1686043651		0.4480493601

		270		0.1922705263		0.8075907176

		280		0.2448924577		1.6656846053



Yield per recruit

Supply price

1.6259517929

1.3239812937

1.0996117135

0.9227314248

0.762506245

0.630508236

0.5161302306

0.3994319037

0.2448924577



Diagram2

		200		200		200		200

		210		210		210		210

		220		220		220		220

		230		230		230		230

		240		240		240		240

		250		250		250		250

		260		260		260		260

		270		270		270		270

		280		280		280		280

		290		290		290		290

		300		300		300		300

		310		310		310		310

		320		320		320		320

		330		330		330		330

		340		340		340		340

		350		350		350		350



Supply Decrease

Supply Increase

Demand Low

Demand High

Supply (volume)

Price

Demand and supply for a demersal species (e.g. cod or plaice)

1.6259517929

0.1121700216

1.0606601718

1.2727922061

1.3239812937

0.1196505899

1.035098339

1.2421180068

1.0996117135

0.1281461722

1.0112997937

1.2135597524

0.9227314248

0.1372449686

0.9890707101

1.1868848521

0.762506245

0.1469898092

0.9682458366

1.1618950039

0.630508236

0.1574265653

0.9486832981

1.1384199577

0.5161302306

0.1686043651

0.9302605094

1.1163126113

0.3994319037

0.1922705263

0.9128709292

1.095445115

0.2448924577

0.2448924577

0.896421457

1.0757057484



Supply

										Reorganised cost data										Demand		Demand

				2009								Avg. Cost				Marg. Cost				Low		High

		F-		Landing/		Cost/		Changes				Supply		Supply				flex		-0.5		-0.5

		level		recruit		recruit						Decrease		Increase				Level		15		18		1.2

		0.1		201		0.1121700216				200		1.6259517929		0.1121700216		0.2319705128		200		1.0606601718		1.2727922061		1.2

		0.2		262		0.1714614594		0.0009584577		210		1.3239812937		0.1196505899		0.2692619566		210		1.035098339		1.2421180068		1.2

		0.3		278		0.242974432		0.0046565934		220		1.0996117135		0.1281461722		0.3065534005		220		1.0112997937		1.2135597524		1.2

		0.4		276		0.3257161939		-0.0554258361		230		0.9227314248		0.1372449686		0.3374184885		230		0.9890707101		1.1868848521		1.2

		0.5		269		0.4185981792		-0.0122859516		240		0.762506245		0.1469898092		0.3711211427		240		0.9682458366		1.1618950039		1.2

		0.6		259		0.520537119		-0.0108368946		250		0.630508236		0.1574265653		0.4079087109		250		0.9486832981		1.1384199577		1.2

		0.7		250		0.630508236		-0.011516485		260		0.5161302306		0.1686043651		0.4480493601		260		0.9302605094		1.1163126113		1.2

		0.8		241		0.7475711483		-0.0129799863		270		0.3994319037		0.1922705263		0.8075907176		270		0.9128709292		1.095445115		1.2

		0.9		233		0.8708799055		-0.0149350967		280		0.2448924577		0.2448924577		1.6656846053		280		0.896421457		1.0757057484		1.2

		1		225		0.999683745		-0.0172838398		290								290

		1.1		218		1.1333226043		-0.0199855937		300								300

		1.2		212		1.2712199286		-0.0230211961		310								310

		1.3		207		1.41287436		-0.0263806826		320								320

		1.4		202		1.5578512601		-0.0300583102		330								330

		1.5		198		1.7057746034		-0.0340502664		340								340

										350								350

														Beregn koeff.

																0.0372914438				Price 1		Price 2

														1.0068831646

														1.0152864616





Diagram1

		0		5407.3059633166		0

		0.1		3510.4068106789		22.5

		0.2		2459.6318792791		45

		0.3		1836.6316012357		67.5

		0.4		1443.6287611417		90

		0.5		1181.8912029991		112.5

		0.6		999.3332613314		135

		0.7		866.9635335456		157.5

		0.8		767.8149080822		180

		0.9		691.4945951435		202.5

		1		631.373417005		225



Total yield per recruit

Total biomass per recruit

Cost per recruit

Fishing mortality level L

Yield per recruit (Weight, value)

Total Biomass per recruit (Weight)

0

200.5883539828

262.4496499928

277.8070080874

276.3141706732

268.7541551267

259.3474991156

249.7984816137

240.7797577536

232.5234498193

225.0711798793



COST

		

		Omkostpa				2.25
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AGEMODF

		Model der benytter TABLE function (hvad nu hvis) til ændring af F (i celle B3)

		Enkeltarts, aldersklasse model								Parametre: torsk i Nordsøen		Rødspætte

		F-level:		1								Rekruttering i '000 stk ved begyndelse af perioden

		F(age)		M		F*F-level		Age class		N(start)		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

		0		0.4		0		0		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000		456000

		0		0.2		0		1		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666		305666

		0.1		0.2		0.1		2		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258		250258

		0.65		0.2		0.65		3		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396		185396

		0.65		0.2		0.65		4		106964		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241		79241

		0.65		0.2		0.65		5		61713		45718		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869		33869

		0.65		0.2		0.65		6		35605		26377		19541		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476		14476

		0.65		0.2		0.65		7		20542		15218		11274		8352		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187		6187

		0.65		0.2		0.65		8		11852		8780		6504		4819		3570		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645		2645

		0.65		0.2		0.65		9		6838		5066		3753		2780		2060		1526		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130		1130

		0.65		0.2		0.65		10		3945		2923		2165		1604		1188		880		652		483		483		483		483		483		483		483		483		483		483		483		483		483		483

		0.65		0.2		0.65		11		2276		1686		1249		925		686		508		376		279		206		206		206		206		206		206		206		206		206		206		206		206		206

		0.65		0.2		0.65		12		1313		973		721		534		396		293		217		161		119		88		88		88		88		88		88		88		88		88		88		88		88

		0.65		0.2		0.65		13		758		561		416		308		228		169		125		93		69		51		38		38		38		38		38		38		38		38		38		38		38

		0.65		0.2		0.65		14		437		324		240		178		132		98		72		54		40		29		22		16		16		16		16		16		16		16		16		16		16

		0.65		0.2		0.65		15		252		187		138		103		76		56		42		31		23		17		13		9		7		7		7		7		7		7		7		7		7

		0.65		0.2		0.65		16		146		108		80		59		44		32		24		18		13		10		7		5		4		3		3		3		3		3		3		3		3

		0.65		0.2		0.65		17		84		62		46		34		25		19		14		10		8		6		4		3		2		2		1		1		1		1		1		1		1

		0.65		0.2		0.65		18		48		36		27		20		15		11		8		6		4		3		2		2		1		1		1		1		1		1		1		1		1

		0.65		0.2		0.65		19		28		21		15		11		8		6		5		3		3		2		1		1		1		1		0		0		0		0		0		0		0

		0.65		0.2		0.65		20		16		12		9		7		5		4		3		2		1		1		1		1		0		0		0		0		0		0		0		0		0

														Fangst i antal '000 stk

								Age class

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

								0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								2				21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621		21621

								3				81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177		81177

								4				46835		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696		34696

								5				27022		20018		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830		14830

								6				15590		11549		8556		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338		6338

								7				8995		6663		4936		3657		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709		2709

								8				5189		3844		2848		2110		1563		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158		1158

								9				2994		2218		1643		1217		902		668		495		495		495		495		495		495		495		495		495		495		495		495		495		495

								10				1727		1280		948		702		520		385		286		212		212		212		212		212		212		212		212		212		212		212		212		212

								11				997		738		547		405		300		222		165		122		90		90		90		90		90		90		90		90		90		90		90		90

								12				575		426		316		234		173		128		95		70		52		39		39		39		39		39		39		39		39		39		39		39

								13				332		246		182		135		100		74		55		41		30		22		17		17		17		17		17		17		17		17		17		17

								14				191		142		105		78		58		43		32		23		17		13		10		7		7		7		7		7		7		7		7		7

								15				110		82		61		45		33		25		18		14		10		7		5		4		3		3		3		3		3		3		3		3

								16				64		47		35		26		19		14		11		8		6		4		3		2		2		1		1		1		1		1		1		1

								17				37		27		20		15		11		8		6		5		3		2		2		1		1		1		1		1		1		1		1		1

								18				21		16		12		9		6		5		4		3		2		1		1		1		1		0		0		0		0		0		0		0

								19				12		9		7		5		4		3		2		1		1		1		1		0		0		0		0		0		0		0		0		0

								20				12		9		7		5		4		3		2		2		1		1		1		0		0		0		0		0		0		0		0		0

		w=a*l^b						SUM				213502		184810		172546		167305		165065		164108		163699		163524		163449		163418

		Von Bertalanffy				l(t)=L(u)[1-(eksp(-K*(t-t(0)))]

		Von Bertalanffy				w(t)=W(u)[1-eksp(-K(t-t(0)))]^3								Landings in tons

		L(u)		Length		Weight		Age class

		59.83		cm		kg						1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

		w(u), g		3.9		0.003		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		10000		10.2		0.050		1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		K		15.8		0.184		2				3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982		3982

		0.1194		20.8		0.418		3				33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894		33894

		t(0)		25.2		0.743		4				34804		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783		25783

		-0.5683		29.1		1.145		5				30952		22930		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987		16987

				32.5		1.606		6				25035		18546		13739		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178		10178

		a		35.6		2.106		7				18939		14030		10394		7700		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704		5704

		1.59		38.3		2.628		8				13636		10102		7484		5544		4107		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043		3043

		b		40.7		3.158		9				9454		7004		5189		3844		2848		2110		1563		1563		1563		1563		1563		1563		1563		1563		1563		1563		1563		1563		1563		1563

		3.175		42.9		3.684		10				6364		4715		3493		2587		1917		1420		1052		779		779		779		779		779		779		779		779		779		779		779		779		779

		B54-model		44.8		4.197		11				4183		3099		2296		1701		1260		933		692		512		380		380		380		380		380		380		380		380		380		380		380		380

		1		46.5		4.691		12				2698		1998		1480		1097		812		602		446		330		245		181		181		181		181		181		181		181		181		181		181		181

		B52-model		48.0		5.161		13				1712		1268		940		696		516		382		283		210		155		115		85		85		85		85		85		85		85		85		85		85

		0		49.3		5.603		14				1072		794		589		436		323		239		177		131		97		72		53		40		40		40		40		40		40		40		40		40

				50.5		6.015		15				664		492		365		270		200		148		110		81		60		45		33		25		18		18		18		18		18		18		18		18

				51.6		6.398		16				408		302		224		166		123		91		67		50		37		27		20		15		11		8		8		8		8		8		8		8

				52.5		6.751		17				248		184		136		101		75		55		41		30		23		17		12		9		7		5		4		4		4		4		4		4

				53.3		7.075		18				150		111		82		61		45		33		25		18		14		10		7		6		4		3		2		2		2		2		2		2

				54.0		7.371		19				90		67		50		37		27		20		15		11		8		6		4		3		2		2		1		1		1		1		1		1

				54.7		7.641		20				94		70		52		38		28		21		16		12		9		6		5		3		3		2		1		1		1		1		1		1

								SUM				188380		149372		127157		115102		108810		105627		104058		103300		102941		102773		102696		102660		102645		102638		102634		102633		102633		102632		102632		102632

														Landings in '000 Euro

						Pris(Euro)		Age class

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

						0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		2				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		3				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		4				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		5				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		6				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		7				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		8				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		9				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		10				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		11				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		12				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		13				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		14				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		15				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		16				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		17				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		18				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		19				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

						0		20				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

								SUM				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

												Biomass, tons

								Age class

												1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

								0				1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288		1288

								1				15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222		15222

								2				46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097		46097

								3				77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408		77408

								4				58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885		58885

								5				52368		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795		38795

								6				42357		31379		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246		23246

								7				32042		23738		17585		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027		13027

								8				23071		17092		12662		9380		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949		6949

								9				15996		11850		8779		6504		4818		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569		3569

								10				10767		7977		5909		4378		3243		2402		1780		1780		1780		1780		1780		1780		1780		1780		1780		1780		1780		1780		1780		1780

								11				7078		5243		3884		2878		2132		1579		1170		867		867		867		867		867		867		867		867		867		867		867		867		867

								12				4564		3381		2505		1856		1375		1018		754		559		414		414		414		414		414		414		414		414		414		414		414		414

								13				2897		2146		1590		1178		872		646		479		355		263		195		195		195		195		195		195		195		195		195		195		195

								14				1814		1344		996		738		546		405		300		222		165		122		90		90		90		90		90		90		90		90		90		90

								15				1124		833		617		457		339		251		186		138		102		76		56		41		41		41		41		41		41		41		41		41

								16				690		511		379		280		208		154		114		84		63		46		34		25		19		19		19		19		19		19		19		19

								17				420		311		230		171		126		94		69		51		38		28		21		15		11		8		8		8		8		8		8		8

								18				254		188		139		103		76		57		42		31		23		17		13		9		7		5		4		4		4		4		4		4

								19				153		113		84		62		46		34		25		19		14		10		8		6		4		3		2		2		2		2		2		2

								20				91		68		50		37		27		20		15		11		8		6		5		3		2		2		1		1		1		1		1		1

								SUM				394585		343867		316349		301988		294725		291146		289420		288602		288221		288046		287967		287932		287917		287910		287907		287907		287906		287906		287906		287906

		Her er the TABLE

												Total biomass at different F-levels

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

												394585		343867		316349		301988		294725		291146		289420		288602		288221		288046		287967		287932		287917		287910		287907		287907		287906		287906		287906		287906

										0		635795		804743		982973		1163362		1339905		1507999		1664440		1807256		1935466		2048829		2147598		2232306		2303580		2361967		2407783		2440940		2460760		2465732		2465732		2465732

										0.1		604255		730039		854618		972952		1081611		1178659		1263370		1335889		1396936		1447547		1488892		1522143		1548382		1568550		1583411		1593534		1599271		1600746		1600746		1600746

										0.2		574656		663901		746960		821058		884935		938478		982328		1017544		1045350		1066971		1083537		1096033		1105286		1111962		1116586		1119556		1121160		1121592		1121592		1121592

										0.3		546874		605315		656526		699502		734326		761749		782840		798740		810524		819122		825305		829682		832725		834789		836136		836954		837379		837504		837504		837504

										0.4		520796		553393		580438		601882		618273		630434		639237		645479		649829		652812		654828		656170		657048		657609		657955		658157		658260		658295		658295		658295

										0.5		496316		507351		516310		523188		528242		531826		534298		535962		537062		537776		538232		538521		538700		538809		538875		538912		538933		538942		538942		538942

										0.6		473333		466499		462159		459489		457885		456939		456389		456074		455896		455796		455742		455713		455699		455693		455691		455692		455693		455696		455696		455696

										0.7		451754		430229		416343		407700		402473		399385		397596		396577		396005		395689		395517		395424		395376		395352		395340		395336		395335		395335		395335		395335

										0.8		431490		398005		377494		365394		358468		354602		352488		351352		350751		350438		350277		350196		350156		350137		350128		350124		350123		350124		350124		350124

										0.9		412459		369356		344478		330659		323218		319312		317305		316292		315788		315542		315423		315367		315341		315329		315324		315322		315322		315322		315322		315322

										1		394585		343867		316349		301988		294725		291146		289420		288602		288221		288046		287967		287932		287917		287910		287907		287907		287906		287906		287906		287906

										1.1		377794		321169		292320		278188		271481		268380		266977		266354		266081		265964		265914		265893		265885		265881		265880		265880		265880		265880		265880		265880

										1.2		362018		300942		271738		258316		252340		249749		248650		248192		248004		247928		247898		247886		247882		247880		247879		247879		247879		247879		247879		247879

										1.3		347196		282898		254056		241621		236430		234319		233479		233151		233025		232977		232960		232953		232951		232950		232950		232950		232950		232950		232950		232950

										1.4		333266		266788		238818		227509		223082		221394		220764		220534		220451		220421		220411		220407		220406		220406		220406		220406		220406		220406		220406		220406

										1.5		320173		252390		225643		215502		211780		210450		209985		209825		209771		209753		209747		209746		209745		209745		209745		209745		209745		209745		209745		209745

												Total catches at different F-levels								Tons

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

												188380		149372		127157		115102		108810		105627		104058		103300		102941		102773		102696		102660		102645		102638		102634		102633		102633		102632		102632		102632

										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.1		24481		31375		38568		45695		52469		58698		64271		69150		73347		76908		79897		82390		84465		86197		87659		88921		90048		91107		91468		91468

										0.2		47483		57569		67461		76671		84893		91986		97941		102828		106768		109897		112353		114265		115745		116890		117779		118478		119039		119507		119677		119677

										0.3		69104		79296		88719		96978		103912		109535		113967		117382		119964		121886		123299		124327		125070		125605		125989		126266		126468		126619		126680		126680

										0.4		89430		97176		103974		109616		114090		117512		120053		121894		123203		124118		124749		125179		125470		125665		125796		125883		125940		125979		125999		125999

										0.5		108544		111748		114539		116805		118546		119825		120732		121359		121781		122060		122242		122359		122434		122480		122510		122528		122539		122546		122552		122552

										0.6		126518		123478		121463		120183		119395		118921		118640		118477		118383		118329		118299		118281		118272		118266		118264		118262		118261		118261		118262		118262

										0.7		143426		132774		125585		120946		118057		116309		115276		114676		114334		114141		114034		113975		113943		113925		113916		113911		113909		113908		113908		113908

										0.8		159331		139990		127573		119965		115475		112905		111469		110683		110259		110035		109918		109857		109826		109810		109802		109798		109796		109795		109796		109796

										0.9		174297		145434		127957		117868		112263		109243		107658		106842		106430		106224		106123		106074		106051		106040		106035		106032		106031		106031		106031		106031

										1		188380		149372		127157		115102		108810		105627		104058		103300		102941		102773		102696		102660		102645		102638		102634		102633		102633		102632		102632		102632

										1.1		201635		152036		125502		111982		105358		102213		100759		100100		99807		99679		99624		99600		99590		99586		99584		99584		99583		99583		99583		99583

										1.2		214113		153626		123250		108725		102048		99074		97784		97237		97008		96915		96877		96862		96856		96853		96852		96852		96852		96852		96852		96852

										1.3		225862		154316		120601		105476		98954		96231		95123		94682		94510		94443		94418		94409		94405		94404		94404		94403		94403		94403		94403		94403

										1.4		236926		154256		117709		102330		96112		93677		92748		92402		92275		92229		92213		92207		92205		92204		92204		92204		92204		92204		92204		92204

										1.5		247347		153574		114690		99346		93528		91392		90628		90361		90269		90238		90228		90225		90223		90223		90223		90223		90223		90223		90223		90223

												Total catches at different F-levels								000 DKK

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

												0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.6		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.7		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.8		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.9		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										1.5		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

												Total biomass per recruit										Grams

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

										0		1394		1765		2156		2551		2938		3307		3650		3963		4244		4493		4710		4895		5052		5180		5280		5353		5396		5407		5407		5407

										0.1		1325		1601		1874		2134		2372		2585		2771		2930		3063		3174		3265		3338		3396		3440		3472		3495		3507		3510		3510		3510

										0.2		1260		1456		1638		1801		1941		2058		2154		2231		2292		2340		2376		2404		2424		2439		2449		2455		2459		2460		2460		2460

										0.3		1199		1327		1440		1534		1610		1671		1717		1752		1777		1796		1810		1819		1826		1831		1834		1835		1836		1837		1837		1837

										0.4		1142		1214		1273		1320		1356		1383		1402		1416		1425		1432		1436		1439		1441		1442		1443		1443		1444		1444		1444		1444

										0.5		1088		1113		1132		1147		1158		1166		1172		1175		1178		1179		1180		1181		1181		1182		1182		1182		1182		1182		1182		1182

										0.6		1038		1023		1014		1008		1004		1002		1001		1000		1000		1000		999		999		999		999		999		999		999		999		999		999

										0.7		991		943		913		894		883		876		872		870		868		868		867		867		867		867		867		867		867		867		867		867

										0.8		946		873		828		801		786		778		773		771		769		769		768		768		768		768		768		768		768		768		768		768

										0.9		905		810		755		725		709		700		696		694		693		692		692		692		692		692		691		691		691		691		691		691

										1		865		754		694		662		646		638		635		633		632		632		632		631		631		631		631		631		631		631		631		631

										1.1		828		704		641		610		595		589		585		584		584		583		583		583		583		583		583		583		583		583		583		583

										1.2		794		660		596		566		553		548		545		544		544		544		544		544		544		544		544		544		544		544		544		544

										1.3		761		620		557		530		518		514		512		511		511		511		511		511		511		511		511		511		511		511		511		511

										1.4		731		585		524		499		489		486		484		484		483		483		483		483		483		483		483		483		483		483		483		483

										1.5		702		553		495		473		464		462		460		460		460		460		460		460		460		460		460		460		460		460		460		460

												Total yield per recruit										Grams

										F-level		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009

										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

										0.1		54		69		85		100		115		129		141		152		161		169		175		181		185		189		192		195		197		200		201		201

										0.2		104		126		148		168		186		202		215		226		234		241		246		251		254		256		258		260		261		262		262		262

										0.3		152		174		195		213		228		240		250		257		263		267		270		273		274		275		276		277		277		278		278		278

										0.4		196		213		228		240		250		258		263		267		270		272		274		275		275		276		276		276		276		276		276		276

										0.5		238		245		251		256		260		263		265		266		267		268		268		268		268		269		269		269		269		269		269		269

										0.6		277		271		266		264		262		261		260		260		260		259		259		259		259		259		259		259		259		259		259		259

										0.7		315		291		275		265		259		255		253		251		251		250		250		250		250		250		250		250		250		250		250		250

										0.8		349		307		280		263		253		248		244		243		242		241		241		241		241		241		241		241		241		241		241		241

										0.9		382		319		281		258		246		240		236		234		233		233		233		233		233		233		233		233		233		233		233		233

										1		413		328		279		252		239		232		228		227		226		225		225		225		225		225		225		225		225		225		225		225

										1.1		442		333		275		246		231		224		221		220		219		219		218		218		218		218		218		218		218		218		218		218

										1.2		470		337		270		238		224		217		214		213		213		213		212		212		212		212		212		212		212		212		212		212

										1.3		495		338		264		231		217		211		209		208		207		207		207		207		207		207		207		207		207		207		207		207

										1.4		520		338		258		224		211		205		203		203		202		202		202		202		202		202		202		202		202		202		202		202

										1.5		542		337		252		218		205		200		199		198		198		198		198		198		198		198		198		198		198		198		198		198






