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Abstract The paper attempts to model the effects on a fishing industry resulting from imposition of technical conservation measures. The method is applied on the case of the Shetland islands and the effect which square mesh panels in cod-ends would have on its fisheries industries.  Short and medium term impacts for both the fishing fleet and the processing industry are evalu​ated. From a base set of assumptions of selectivity, growth and mortalities and using actual vessel landing data and market prices, impact on the fishing fleet is evaluated. The model would indicate an initial loss of earnings to the Shetland fleet of £ 2million over the first two years of application of technical conservation measures. However, increasing catches of larger fish arising from reduced dis​carding and release of smaller fish would compensate for the initial losses within 5 years. From current market price data, a similar model was used for whitefish processors. In the short term, the estimated cost to restructure the industry would be  nearly £ 5 million. This loss caused by the disappearance of  small fish raw material is much greater than possible returns of the sale of greater amounts of higher value large fish over the medium term. The Shetland processing industry would be extremely severely affected by technical conservation measures. The presented simple models require much greater accuracy in input variables, i.e selectivity, growth, fishing and natural mortality and market dynamics to strengthen overall accuracy and value. This can only be achieved with further focused research from biologists in co-operation with economists.

‘We could allow the fish to grow a little more before we caught them, if we adjusted our nets to catch them only when they were a little larger; we should catch less fish just at first, but in a year or two, since weight increases by the cube of the length, the value of A (the addition of catcheable fish( in weight would be very much higher’

Professor Alister Hardy, 1959

I. Objective of the study

Technical conservation measures (TCM) such as square mesh panels in trawler cod-ends, aim to reduce the high levels of discarding of immature fish by improving the selectivity of fishing gear. Trials have shown that square mesh panels have the potential to reduce not only the volume of bycatch, but also of small, legally sized, fish. The latter effect cannot be ignored, as it has an immediate negative influence on the earnings of the fishing vessels. It can determine whether fishermen accept or refuse the TCM. Technical measures which suddenly modify the fish landings will also radically affect the processing sector, reliant on those landings for its supplies.

However, common sense dictates that in the medium to long term these technical conservation measures will have a favourable effect. The fish which have escaped via the square mesh panels, are not permanently lost from the fishery. They will grow bigger and will eventually be caught. The catch composition should change from one dominated by small fish to one dominated by bigger fish. Not only does this have a favourable effect on the fish population. It will also benefit the industry because bigger fish fetch a higher price per kilo than small fish.

This paper attempts to give a method to assess and quantify the short and medium term financial implications of the introduction of TCM. This paper is not primarily involved with the effectiveness of selective gear, on which there are numerous scientific studies. We have tried to assess the economic impact of selective gear, in the assumption that the gear does release fish.

The Shetland fishing industry has been used as a case study for other small fishery dependent communities. The catch of demersal vessels in Shetland is characterised by high discards of fish too small to be legally landed. The shore based processing industry will also be affected as  Shetland’s white fish processing industry is heavily reliant on small haddock, cod and whiting, which are most affected by TCM. 

II. Method and limitations

The trawl nets used at the time of the study usually had a 100 mm diamond mesh cod-end. We focused our study on one category of technical conservation measures, namely a square mesh panel in the diamond mesh cod-end of a trawl or seine net.  The effect on catch composition depends on the size of square mesh used. The sizes considered were: 

· 80mm square mesh panel in 80 mm diamond cod-end: previous research indicates that this type of gear releases mostly whiting but very little haddock. We shall not consider this option any further as the exclusive release of whiting is not the sought after aim.

· 90 mm square mesh panel in 90 mm cod-end : this type of gear does not affect cod in a significant manner, but it does release most undersized haddock and whiting. We shall focus on this option.

· 110 mm square mesh panel in 110 mm cod-end : a reduction in landings of around 97 % has been observed with such cod-ends. We shall not study this option any further because of its extreme effects.

Two parallel analyses have taken place. On the one hand, the demersal fleet and of the processors have been studied from an economic and financial perspective; the importance of small fish for these sectors was quantified. The composition of the landings was analysed as well as the type of purchases by the processors. The data used have been obtained from unpublished, first-hand sources
. This enabled us to quantify the reduction in turnover which would be likely to arise in the short term if square mesh panels were introduced, resulting in a drop in landings.

On the other hand, discards and escaped fish were studied from a biological perspective: we have attempted to quantify the medium to long-term fate of the fish which escaped through the square mesh panel. The quantity, volume, survival and growth of fish released by square mesh panels have been estimated. 

The authors are only too aware of the many weaknesses of this study. There are several proviso’s. We have assumed that all the vessels fishing in the North Sea and West of Shetland use the same selective gear, so that fish released by one boat one day is not caught and landed the next day by another boat. Another consideration will influence the validity of this model. Trials have shown that whiting escapes more easily than cod and haddock through the square mesh panels, resulting in a disproportionate increase in the whiting population. As whiting is a known predator of young haddock, natural mortality of haddock could increase. We have not included this element in the model.

From trials, we know that the effectiveness of square mesh panels depends on numerous other factors, apart from mesh size. These are the thickness of twine (the mesh opening rather than the mere mesh size is important), speed of tow (if the boats trawls fast, the meshes close and the cod-end lifts, making the gear less selective), presence of objects in the net (which cause the net to drag and the meshes to close), fullness of the cod-end (when very full, the cod-end twists and the square meshes become diamond shaped and less selective) and position of the panel relative to the cod-end. None of these elements were included in the model. 

III. Base information for the case study

A. Characteristics of the fleet and crews 

The study focused on the selectivity of demersal fishing; it has defined the white fish fleet as the vessels of over 10 m overall length (LOA) which were registered as white fish members of Shetland’s (only) Fish Producers’ Organisation. There were 44 vessels. The average length of the boats was 21 m LOA; the average power was 391 kilowatt (kW); the average gross registered tonnage (GRT) was 104 and on average the boats were 19 years old. The total GRT of the 44 vessels was 4,557.  The most frequently used fishing method is bottom trawling: either with twin rig (9 larger boats) or with single rig (27 vessels). Danish seine nets are also used, either by boats which are fitted with both trawl and seine nets (4) or by older boats which are only equipped with seine nets (3). Trawl nets usually had a 100 mm diamond mesh. 
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Fishermen are self-employed and have therefore no guaranteed wage; their income depends on the profits made by the boat.  The Shetland fleet is almost wholly owned by the crews, usually via a partnership rather than a limited company,  resulting in unlimited personal liability. 
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Landings

In 1997, landings in Shetland of whitefish totalled over 11,000 tonnes for a value of over £ 10.3 Million. By weight, four species constituted over 80 % of the landings, with haddock the most important at  36% of volume.  The same four species constituted 86 % of the value landed. The important characteristic of the landings is that small fish dominated the landings, as seen in the graph. Haddock under 33.5 cm (grade 4) and whiting under 32 cm (grade 4) each constituted more than half the weight of their species. 

C. Estimated volume of whitefish discards 

Trials around Shetland have shown that with a 100 mm diamond mesh net approximately 40 % of the catch has to be discarded because it is under-sized. These fish are thrown back in the sea, dead. The landings in Shetland of 11,165 tonnes could therefore be assumed to represent around 60 % of the catch. In 1997, the actual total catch before discards could thus have been around 18,500 tonnes and the discards could be assumed to have been around 7,500 tonnes. 

D. Financial information on the fleet and catch composition: sample

Because it was not possible to obtain detailed financial information on the whole demersal fleet, we selected a sample of 5 boats which were as representative as possible for the fleet of 44 vessels. Whenever needed, we analysed the information for the five vessels and extrapolated to the fleet. The average of the characteristics of the sample were: OAL 21m, age 21 years, power 310 kW, 47 GRT and  7 kW/GRT.  A multiplying factor was needed to extrapolate any findings from our sample to the fleet. The multiplier weighed several parameters, which characterise the fleet and the sample. The parameters used in the multiplier were: kilowatt (kW), gross registered tonnage (GRT), length overall (LOA), number of vessels, value of haddock landings, value of cod landings, value of whiting landings, value of landings of other species. The resulting multiplier to extrapolate findings of the sample to the fleet was 9.71. 

The landings and the accounts of the sample were analysed in great detail. 

 During the year from April 1997 until March 1998 the five boats, which were studied, landed an average of 357 tonnes of fish with a value of over £ 270,000. In weight as well as in value, the most important species was haddock, which constituted 49 % of weight and 35 % of value. As for the size of the fish landed, two thirds of the haddock were small (less than 33.5 cm); two thirds of the whiting landed were small (less than 27 cm). 

The vessels in the sample were all partnerships rather than limited companies. For the year ending on 5th April 1998, the average total sales of fish reached just below £300,000 per annum per boat. This amount was used to pay £ 82,863 for voyage costs, £100,000 to partners and crew and £ 116,000 as the boat’s share. Depreciation of machinery amounted to £ 17,000. The net profit was on average very slim at £ 10,000; moreover, it must be noted that 2 boats actually made a loss. All boats had managed to sustain a reasonable growth in turnover during the past 4 years, however this has not been reflected by net profit trends. Areas with specific problems were solvency, poor returns on investment and poor profitability. Some of this can be attributed to less than perfect financial management, such as the use of bank overdrafts to cover long term expenses 

E. Information on whitefish processors

As there were only three white fish processors at the time of the study, no sample was required but all processors were studied. The turnover of the Shetland whitefish processors in 1997 was just over £ 2 million on average. Haddock and whiting constituted 56 % of the turnover of the processors. Profitability was very low: during the financial year 1997, only one processor made a profit, of only £ 6,000. The liquidity ratio was slowly worsening. Borrowing was steadily increasing over the years. The recent investments with borrowed funds on the one hand and the losses made over the years gradually reduced the value of the shareholders’ funds. In spite of new investment, there had been no increase in turnover, which points to low efficiency. The plant was modern and used for freezing small fillets, either IQF or as blocks. One quarter of the production was sold to North America and another quarter to France. Only 40 % of the production was sold on the domestic market.

The daily landing sheets of our sample of 5 boats gave an indication of the type of fish the processors bought. Small haddock was their main purchase: 51 % of the total weight of fish purchased by the processors, was small haddock (less than 33.5 cm  - grade 4). 

Although not directly relevant to this model, it should be noted that the processors, by buying mostly small fish, encourage boats to target these small fish. Unfortunately, boats targeting small fish also catch a lot of undersized fish which have to be discarded. The processors’ buying behaviour thus adversely affects the level of discards.

IV. Short Term Impact Of Technical Conservation Measures

A. First year Impact Of 90/90 mm cod-end On Catches

1. Short Term Impact On Fish Population

In previous trials, this type of gear has been shown to release most undersized haddock and whiting and also greatly reductes catches of the smallest legally sized haddock and whiting (grade 4). In this model we shall assume that TCM release all the undersized fish and the grade 4 fish; these are haddock under 33.5 cm and all the whiting under 32 cm. We know that in reality the effect of TCM is not so clear cut: some smaller (grade 4) fish do not manage to escape, whereas some bigger fish (grade 3) are released. We shall assume that the quantity of small fish, which does not escape, compensates for the quantity of larger fish, which does escape. The exact figures can be fine-tuned by further trials at sea.

The discards nearly disappear from the catch and can grow on.  We have estimated earlier on that around 7,500 tonnes of undersized fish was thrown back into the sea dead. We shall now consider what happens if these fish, instead of being caught and killed, can all escape through the square mesh panel. Some of the fish will suffer damage when escaping; these lesions will reduce their future survival. Research at the Marine Laboratory in Aberdeen suggests that 90 % of haddock survive their escape through a 90 mm square mesh panel .We shall therefore assume that 90 % of the previously discarded fish are now added to the fish stock. 

Table 1: estimated surviving undersized fish after escape through a 90/90 mm cod-end



Estimated discards
                                  7,500 tonnes 

Surviving discards   90 % 
 7,500 ( 0.9 =           6,750 tonnes

From now on, we shall thus assume that 6,750 tonnes of undersized, living fish are added to the fish population. We shall also assume that most of these small escapees are haddock and whiting, because these constitute the bulk of the small fish caught around Shetland.

To these undersized escapees we have to add small fish of legal landing size. These are haddock between 30 and 33.5 cm (grade 4) and whiting between 27 and 32 cm (grade 4). In 1997, the actual landings of haddock grade 4 were 2,594 tonnes and whiting grade 4 totalled 921 tonnes. We shall use the same 90 % survival rate after escape out of the net; the resulting weight of living escaped fish is 2,335 tonnes of haddock grade 4 and 829 tonnes of whiting grade 4. 

Table 2: estimated surviving grade 4 haddock and whiting after escape through a 90/90 mm cod-end


haddock >30 cm (33.5 cm
whiting >27 cm (32 cm

Landings 1997
2,594 tonnes
921 tonnes

Estimated surviving fish (90%)
2,335 tonnes
829 tonnes

Proportion of each species
74 %
26 %

We can now sum the escaped fish, both undersized and grade 4. We shall assume that the released undersized fish are divided into haddock and whiting in the same proportion of 74 % haddock and 26 % whiting as the released grade 4 fish. This will give us the estimated surviving undersized haddock and whiting. 

Table 3: estimated surviving under-sized haddock and whiting after escape through a 90/90 mm cod-end


All species
Haddock (30 cm
Whiting ( 27 cm

Estimated surviving fish
6,750 tonnes



Proportion per species

74 %
26 %

Estimated surviving fish

4,995 tonnes
1,755 tonnes

The results of these estimations are summarised in Table 4. The total amount of released living fish added to the fish stock during the first year when TCM are introduced, is probably in the region 10,000 tonnes.

Table 4 potential release of living haddock and whiting during one year by boats landing in Shetland if they were to use a 90 mm square mesh panel in a 90 mm cod-end


haddock
whiting
total

under landing size
4,995 tonnes 
1,755 tonnes
6,750 tonnes

grade 4
2,335 tonnes
829 tonnes
3,164 tonnes

total
7,330 tonnes
2,584 tonnes
9,914 tonnes

2. First year Impact Of 90/90 mm square mesh panels On Landings

If all grade 4 haddock and whiting were to be released, the volume of landings in Shetland would be reduced by 31 % The turnover of the fleet would be 14 % lower than it was in 1997 (or a reduction of £ 1.4 million)
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The effect the individual boats in our sample is however very variable. It varies between 4 % and 61 %. Two boats would lose substantially (40 % and 60 %), whereas three other boats would not be affected in a major way (less than 10 %). This difference can be explained by different catch composition, as some boats rely heavily on small haddock. This is in turn due to different fishing behaviour. Individual choices made by the skipper such as the fishing grounds where he trawls and the type of gear (single twine cod-end or double twine) seem to be more relevant for the catch composition than the type or size of vessel. Our sample seems to suggest that the characteristics of the vessel do not correlate with the loss suffered. We calculated the hypothetical net profit of the boats in our sample, taking into account the reduction of certain variable expenses such as landing fees, boxes and ice. Again, the reduction suffered by individual boats varied enormously from £ 4,000 to £ 109,000 as shown in figure 2.  The yearly net profit of our 5 boats together would go down £ 189,000.
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B. Negative Impact Of square mesh panels On Processors

Reduced landings of small haddock and whiting would have an extremely spectacular effect on the processors. As we mentioned before, 56 % of the purchases by the three Shetland whitefish processors were precisely  these grades and species. The processors would lose 50 % of the products in their product range and 56 % of their turnover.  If TCM are introduced, the processors would have severely reduced supplies during the first year. 

A major restructuring is therefore be needed to address such a change. The processors will have to switch to other available raw materials which are more expensive, such as bigger haddock and monkfish. Product development will be required. The supplies of bigger fish will however only be sufficient after a few years, when the fish population has reached an equilibrium. Restructuring the sector will take one or two years.

The present plant and buildings mainly destined for freezing (IQF and plate freezing) will not be useful any more as higher value fish fetch a better price when processed chilled. The total book value of plant and buildings at the end of 1997 can be estimated at £2,4 million.

We can therefore assume that the 177 jobs, which exist presently, could be lost for a period of 3 years. We do not include this cost, borne by the state, in the present calculation. Staff will have to be trained into different processes, such as hand filleting and portioning of fish. We shall assume £ 2,000 per person for 177 people. Total cost of training is £0.35million. The new production process will also require different plant, especially designed for processing chilled fish. These include portioning, vac packing and modified atmosphere packaging machines. The total estimated cost of new plant could be estimated at £ 1.5 million. The processors will not be able to sell higher value products to their present customers. Market research, product and market development will be required to identify new markets and product opportunities which will then need to be developed. The costs of this diversification is estimated at £ 0.5 million. Summarised, the total cost could amount to £ 4.75 million, spread over up to 4 years.

V. Medium Term Impact of Technical Conservation Measures

A. Survival Of Escaped Fish And Increase Of Fish Stock

For the purposes of the model, the catch taken with unmodified fishing gear is divided into a series of size classes, or cohorts, covering both under-sized and commercially sized fish. The model tracks each cohort over time. Two main factors operate on each cohort; the number of fish in the cohort declines because of mortality, but the size and weight of the individual surviving fish increases through growth. The change in the number of fish in each cohort each year is determined by a simple model; this model calculates the number of fish each year as the number in the previous year minus the total annual mortality:
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Where:


Nt 
= the number of fish alive in year t.


Nt-1 
= the number of fish alive in year t - 1.


M
= the annual rate of natural mortality


F
= the annual rate of fishing mortality

For the purposes of demonstrating the concept of the model, the natural mortality M was taken to be 10 %, while the fishing mortality F was assumed to increase with the size of the fish: 10 % for grade 4 fish, 20 % for grade 3 and 40 % for grade 2. This yearly increase is meant to reflect the higher likelihood of getting caught as the fish get bigger. F for undersized fish was assumed to be zero. The growth in size (length) of the individual fish in the cohort was modelled using a relationship derived from the von Bertalanffy equation:
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here:


Lt 
= the length of the fish in year t

Lt-1 
= the length of the fish in year t - 1


L(
= the theoretical maximum length of the species


K
= a growth coefficient

From their lengths, the weight of the fish in each cohort was determined using the power curve equation:
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Where:


GW = the gutted weight of the fish


L 
= the length of the fish


a
= a constant


b
= a growth factor

Where appropriate gutted weights were converted to un-gutted weights using a standard raising factor.

Given the number of fish in a particular cohort in a specific year, and their average size, the total weight of fish, and their value, was calculated based on known market prices for various size grades.

The median length of the cohort, was used. The gutted weight is given by the power curve equation described above, with published values of a and b (Coull et al., 1989):
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The size of the survivors is given, using published values for L( and K (Beverton & Holt, 1957) by:
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The remaining weight, and value of the remaining fish is then calculated as above.

It was found that although the number of fish in the cohort has been significantly reduced by both natural and fishing mortality, the growth in length and weight of the survivors means that the total weight of fish has increased. Furthermore, surviving fish grow and become large enough to be classed as a higher grade, which attracts a higher market price These calculations can be repeated for each subsequent year.

Table 5: model: growth and survival of haddock during several years

year
no. of fish
length (cm)
weight

(g)
grade
natural mortality
fishing mortality
weight caught (kg)
value

(£)

1
1,000 
31.5
270
4
100
100
27
11

2
800
35.4
375
3
80
160
60
33

3
560
38.6
479
3
56
112
54
34

4
392
41.2
576
3
39
78
45
25

5
274
43.3
665
2
27
110
73
68

6
137
45.1
744
2
14
55
41
32

Total







203

The model thus indicates that although the number of fish in the cohort decreases over time, their value rises significantly because of the increase in the size and weight of the individual fish, and of the higher market price paid for larger fish. The example shows that 1,000 fish grade 4, which if all caught would have been worth £ 105, are worth £ 203 to the fisherman if they are not all caught the first year but caught gradually over 6 years. 

We can now apply this model to Shetland. We have assumed that the introduction of TCM would remove some 4,995 tonnes of undersized haddock and 2,335 tonnes of grade 4 haddock from the catches landed locally. Using weights calculated for the median lengths of these size grades, suggests that this would represent almost 36 million undersized fish and almost 9 million grade 4 fish. These values for both undersized haddock and grade 4 haddock have been put in the model in the following tables.

Table 6 : application of model to escaped undersized haddock 

year
no. of fish
length (cm)
weight

(g)
grade
natural 

mortality
fishing 

mortality
weight caught (kg)
value

(£)

1
35,558,139 
25.0
140
-
3,555,814
-
-
-

2
32,002,235
30.1
237
4
3,200,233
3,200,233
758,045
295,638

3
25,601,860
34.2
341
3
2,560,186
5,120,372
1,748,638
606,052

4
17,921,302
37.6
446
3
1,792,130
3,584,260
1,600,023
880,013

5
12,544,911
40.4
546
3
1,254,491
2,508,982
1,370,525
753,789

6
8,781,438
42.7
638
2
878,144
3,512,575
2,240,788
1,747,815

Table 7: application of model to escaped grade 4 haddock

year
no. of fish
length (cm)
weight

(g)
grade
natural 

mortality
fishing 

mortality
weight caught (kg)
value

(£)

1
8,648,941
31.5
270
4
864,894
864,894
233,500
91,065

2
6,919,153
35.4
375
3
691,915
1,383,831
519,530
285,742

3
4,843,407
38.6
479
3
484,341
968,681
464,160
255,288

4
3,390,385
41.2
576
3
339,039
678,077
391,009
215,055

5
2,373,270
43.3
665
2
237,327
949,308
631,609
492,655

6
1,186,635
45.1
744
2
118,663
474,654
353,221
275,512

The model is obviously highly dependent on accurate parameters for the correct determination of survival and growth rates. The most difficult parameters to estimate accurately are mortality rates, both natural and fishing. In this study constant values of 0.1 have been assumed for natural mortality, but in reality is likely that the rates will vary with factors such as size and age of the fish, predators and changes in fishing activity. If this model were to be developed it would probably therefore be appropriate to apply age/size specific mortality rates and to develop a more complex method of determining fishing mortality. It is believed that this could be achieved using the large quantities of existing fisheries data, but access to these data sets was not available during this study.

B. Medium Term Impact on vessels: Landings Of Bigger Fish

As shown above, the haddock which have escaped through the square mesh panel will keep growing. Because bigger fish fetch a higher price per kg, these fish also become a lot more valuable. In this model, we shall only consider the haddock, because this is the species about which most data are available and which is affected most by the TCM. 

We should add to this extra income the fish released in years 2, 3 , 4 and so on until a new equilibrium is reached. This can be seen in Table 8.

Table 8  total value of landings of haddock  released by TCM, after 1 to 6 years
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This model shows – in a very indicative manner – that the extra income from the haddock released by TCM, is higher than the loss suffered from year 4 on. We can now calculate the yearly balance between losses and extra income for the fleet. Although not a very scientific tool, the internal rate of return gives an indication of how desirable these technical conservation measures could be for the fleet. From the base case assumptions made, the IRR for the Shetland fleet would be 43 % over a 5 year period,  resulting from the initial ‘investment’ of £2.04 million made in the first two years. This perhaps indicates the possibility of the financial viability of applying TCM over the medium term. 

C. Processors: Payback From Larger Quantities Of Bigger Fish

We have made a rough estimation of the quantity of bigger fish which would be available for the processors to buy. There would be a large increase in grade 3 fish after 2 years and an important increase of grade 2 fish after 6 years. Obviously, there is a marked reduction of small grade 4 haddock. However, with an estimated cost to restructure the industry of £4.75 million, a positive payback could only be achieved over a 10 year period. 
VI. Conclusions 

From the study of the Shetland whitefish catching and processing industry,  it is clear that detrimental short term economic impacts result from the introduction of Technical Conservation Measures, such as square mesh panels in cod-ends.  The measures assumed (90/90 mm cod-end) would result in the fishing fleet initially loosing earnings of up to £2.42 million over the first two years of application. The fleet itself would need assistance to sustain losses (investments) over this initial period. However larger catches of larger fish arising in future years would have a payback on this investment within 4 years.  

On the other hand, the processing industry in Shetland would collapse completely should TCM be introduced. The main reason is a heavy reliance on small fish. The processors’ supplies would be cut to an unsustainable level and the customer base and production equipment would not allow an easy shift to other products. Capital write off and diversification investments required amount to an estimated £4.75 million. This would payback in the much longer term of up to 10 years; again short term assistance to cover this necessary restructure would be required.

The simplistic models require much greater accuracy in input variables (selectivity, growth, fishing and natural mortality) and market dynamics to strengthen overall accuracy and value. These can only be achieved with further focused research from biologists as well as economists. 
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Figure � SEQ Figure \* ARABIC �1� volume of haddock and whiting by grade (1997)





Figure � SEQ Figure \* ARABIC �2� net profit of 5 boats pre TCM and first year post TCM
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� original landing sheets for five boats for the year ending in April 1998, mentioning species, quantity, grade, buyer and price; unpublished accounts for five boats for three years; information on customers, products and prices from white fish factories; data on discard levels for inshore boats from the trials conducted on the Shetland fishing vessels LK 63 Harmony by the North Atlantic Fisheries College and on the LK 335 Sunbeam by the Marine Laboratory in Aberdeen.
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fleet

				name		LOA/m		age/years		kW		method		GRT		kW/GRT				copy of fleet.xls

		1		Sunbeam		44		1		1920		T		803		2

		2		Andromeda III		28		1		745		T/TT		183		4

		3		Vandal		34		1		673		T		532		1

		4		Solstice		21		7		317		T		49		6

		5		Cornucopia		12		7		201		T		16		13

		6		Western Venture		11		7		187		T		19		10

		7		Heatherbelle		24		9		429		T		64		7

		8		Alison Kay		27		10		578		T/TT		107		5

		9		Lomur		26		10		477		T		126		4

		10		Connaught		27		11		578		T		241		2

		11		Defiant		27		11		578		T		241		2

		12		Arcturus		26		11		415		T/TT		239		2

		13		Helenus		19		11		298		T/S		48		6

		14		Kestrel II		13		11		179		T/TT		25		7

		15		Auriga		27		12		604		T/TT		243		2

		16		Zenith		24		12		500		S		79		6

		17		Guiding Light		23		12		484		T/TT		67		7

		18		Carmita		21		12		370		T		48		8

		19		Donvale		24		13		484		T		83		6

		20		Be Ready		25		13		411		T		86		5

		21		Contest		18		13		278		T		50		6

		22		Atlantia		10		13		95		T		10		10

		23		Ardent		23		17		427		T		90		5

		24		Radiant Star II		22		17		373		T/S		64		6

		25		Madalia		24		18		421		T		48		9

		26		Sceptre		23		18		373		T		74		5

		27		Aspire		17		18		246		T		36		7

		28		Heritage		20		19		309		T/TT		45		7

		29		Rival		27		20		425		T		201		2

		30		Fraoch Ban		15		20		272		T		24		11

		31		Constant Friend		26		22		492		T		76		6

		32		Athena		22		24		413		T		49		8

		33		Langdale		24		24		401		T/S		50		8

		34		Harmony		23		24		298		T		50		6

		35		Achieve		26		25		474		T/TT		177		3

		36		Valhalla		19		25		298		S		47		6

		37		Renown		17		25		272		T/G		25		11

		38		Chelaris		16		27		179		T		25		7

		39		Winsome		15		32		231		S		24		10

		40		Comrades		16		40		179		T		24		7

		41		Planet		12		46		94		T		15		6

		42		Nil Desperandum		14		51		80		T/S		16		5

		43		Milky Way		15		64		84		T/TT		24		4

		44		Pilot Us		12		67		41		T		14		3

				Total						17183				4557

				Average		21		19		391				104		4

				T=trawl		TT=twin trawl				S=seine net				G=gill net

												method

												s

												t

												t/g

												t/s

												t/tt





landfleet

		

																														copy from Shetlfish.xls

		species		Weight		as %		Cumul %		Value		as %		Cumul %		Value

				/tonnes		of total				x £ 1,000		of total				x Eur 1,000				Haddock		3,967

		Haddock		3,967		36%		36%		2,298		22%		22%		3,245				Cod		2,142

		Cod		2,142		19%		55%		2,305		22%		45%		3,256				Monkfish		1,453

		Monkfish		1,453		13%		68%		3,417		33%		78%		4,826				Whiting		1,432

		Whiting		1,432		13%		81%		838		8%		86%		1,184				others		2,171

		Ling		611		5%				451		4%				637						11165

		Saithe		517		5%				216		2%				306

		Skate		206		2%				103		1%				145				volumeof landings 1997 by species

		Others		204		2%				30		0%				42

		Plaice		187		2%				157		2%				222

		Megrims		182		2%				241		2%				340

		Dogfish		63		1%				42		0%				59

		Pollack		46		0%				31		0%				44

		Lemon Sole		33		0%				42		0%				59

		Witch		26		0%				25		0%				35

		Catfish		25		0%				30		0%				43

		Tusk		22		0%				8		0%				12

		Hake		18		0%				23		0%				33

		Norway Pout		13		0%				0		0%				0

		Turbot		9		0%				32		0%				45

		Redfish		5		0%				2		0%				3

		Halibut		4		0%				10		0%				15

		Subtotal		11,165		100%				10,300		100%				14,548

		Total*		61,914						21,455						30,302

		*incl

		sandeel + pelagic + shellfish

		** Bloomberg

		12.1.1999,    1GBP = 1.4124 EUR





landfleet

		0

		0

		0

		0

		0





grades posttcm

		

		scenario 1

		haddock added by grade from one generation of released haddock

		year		1				2				3				4				5				6

		tonnes		ex discards		ex grade 4		ex discards		ex grade 4		ex discards		ex grade 4		ex discards		ex grade 4		ex discards		ex grade 4		ex discards		ex grade 4

		grade 4				234		758

		grade 3								516		1749		464		1600		391		1370

		grade 2																				632		2241		353

		grade 1

		haddock total yearly additions from  one generation TCM escapees												tonnes

		year		1		2		3		4		5		6

		grade 4		234		758

		grade 3				516		2,213		1,991		1,370

		grade 2										632		2,594

		grade 1

		haddock total yearly additions from  consecutive generations TCM escapees  /t

		year		1		2		3		4		5		6

		grade 4		234		992		992		992		992		992

		grade 3				516		2,729		4,720		6,090		6,090

		grade 2										632		3,226

		grade 1

		haddock yearly landings post TCM per grade

		year		year 0				year 1				year2				year3				year4				year5				year6

				tonnes		1,000 £		tonnes		1,000 £		tonnes		1,000 £		tonnes		1,000 £		tonnes		1,000 £		tonnes		1,000 £		tonnes		1,000 £

		grade 4		2,594		1,021		234		- 0		992		- 0		992		- 0		992				992				992

		grade 3		1,310		719		1,310		719		1,826		1,004		4,039		2,221		6,030		3,317		7,400		4,070		7,400		4,070

		grade 2		559		437		559		437		559		436		559		436		559		436		1,191		929		3,785		2,952

		grade 1		138		118		138		118		138		119		138		119		138		119		138		119		138		119

		SUM		4,601		2,295		2,241		1,274		3,515		1,559		5,728		2,776		7,719		3,871		9,721		5,118		12,315		7,141

		grade		£/kg

		4		0.39

		3		0.55

		2		0.78

		1		0.86

		summary

		year		year 0		year 1		year2		year3		year4		year5		year6

				tonnes		tonnes		tonnes		tonnes		tonnes		tonnes		tonnes

		grade 4		2,594		234		992		992		992		992		992

		grade 3		1,310		1,310		1,826		4,039		6,030		7,400		7,400

		grade 2		559		559		559		559		559		1,191		3,785

		grade 1		138		138		138		138		138		138		138

		SUM		4,601		2,241		3,515		5,728		7,719		9,721		12,315





landfleetno4

		

		Demersal Landings in Shetland by UK Vessels in 1997 (without sandeel)

		Demersal landings without haddock and whiting grade 4

				weight				value

				/tonnes				x £ 1,000

				landed		escaped

		Demersal landings 1997		11,165				10,300

		haddock grade 4				2,594		1,021

		whiting grade 4				921		382

		subtotal				-   3,515		-1403						escaped haddock +whiting discards		6,750

		escapees as % of landings				-31%		-14%						escaped haddock + whiting grade 4		3,515

		estimated remaining landings		7,650				8,897						landings post TCM		7,650





one haddock

		

		year		length		weight		grade		value		value

				/cm		/kg				£/kg		per fish

		1		32		0.270		4		£0.39		0.11

		2		35		0.375		3		£0.39		0.15

		3		39		0.479		3		£0.55		0.26

		4		41		0.576		3		£0.55		0.32

		5		43		0.665		2		£0.78		0.52

		6		45		0.744		2		£0.78		0.58





one haddock

		value		weight

		0		0

		0		0

		0		0

		0		0

		0		0



weight of one fish /kg

value of one fish /£

year

Value of one haddock over several years

0

0



sum scenario 1

		

		difference fleet post tcm

				ex haddock discards caught		ex grade 4 caught		total gain		turnover		difference				tonnes		pre TCM		TCM year 1

		year		x 1,000 £		x 1,000 £		x 1,000 £		post TCM		1997				landings in Shetland		11,165		7,650

		0								10,300		- 0				landed haddock		3,967		1,373		wrong

		1 (TCM)		- 0		91		91		8,988		-   1,312				landed whiting		1,432		511

		2		296		377		673		9,570		-   730				discards haddock		5,550		- 0

		3		902		632		1,534		10,431		131				discards whiting		1,950		- 0

		4		1,782		847		2,629		11,526		1,226

		5		2,536		1,340		3,876		12,773		2,473

		6		4,284		1,616		5,900		14,797		4,497





sum scenario 1

		



pre TCM

TCM year 1

volume /tonnes



IRR

		

		Simple TCM payback model for haddock (fleet landing in Shetland)						scenario 1

		year		0 (no TCM)		1 (TCM)		2		3		4		5		6

		income stream (former escapees) (x 1,000£)		$0		$91		$673		$1,534		$2,629		$3,876		$5,900

		fleet turnover (x 1,000£)		$10,300		8,988		9,570		10,431		11,526		12,773		14,797

		cash flow (catch value difference)		$0		($1,312)		($730)		$131		$1,226		$2,473		$4,497

		internal rate of return (IRR)		43%

		scenario 2

		year		0 (no TCM)		1 (TCM)		2		3		4		5		6

		income stream (former escapees) (x 1,000£)		£0		£9		£   357		£   1,711		£   2,929		£   4,315		6,566

		fleet turnover (x 1,000£)		£10,300		£8,906		£9,254		£10,608		£11,826		£13,212		£15,463

		cash flow (catch value difference)		£0		($1,394)		($1,047)		$308		$1,526		$2,912		$5,163

		internal rate of return (IRR)		45%





scenario2

		2nd scenario																				ex 4		ex discards

				grade		fishing mortality																weight		weight caught		val;ue		value

						(%)																23,350		- 0		$9,107		x

				---																		577,978		75,804		$317,888		$29,564

				4		1%																516,378		1,945,359		$284,008		$1,069,948

				3		20%																434,997		1,780,025		$239,248		$979,014

				2		40%																702,665		1,524,709		$548,078		$838,590

																						392,959		2,492,877		$306,508		$1,944,444

				year		weight caught				ex grade 4 and ex discards together								total weight

						(tonnes)												caught								$1,704,837		$4,861,559

				1 (TCM)		23												23

				2		654		23										677

				3		2,462		654		23								3,139

				4		2,215		2,462		654		23						5,354

				5		2,227		2,215		2,462		654		23				7,581

				6		2,886		2,227		2,215		2,462		654		23		10,467

						value				ex grade 4 and ex discards together								total value

						(x£1,000)												(x£1,000)

				1 (TCM)		9												9

				2		347		9										357

				3		1,354		347		9								1,711

				4		1,218		1,354		347		9						2,929

				5		1,387		1,218		1,354		347		9				4,315

				6		2,251		1,387		1,218		1,354		347		9		6,566





scenario3

		

		third scenario				ex grade 4

				year		no. of fish		length		weight (gutted)		grade				natural mortality		fishing mortality		number caught		weight caught				value

								(cm)		(g)						(10%)		(%)				(kg)

		8,648,941		1		8,648,941		31.5		270.0		4				864,894		10		864,894		233,500				$91,065

				2		6,919,153		35.4		375.4		3				691,915		40		2,767,661		1,039,061				$571,483

				3		3,459,577		38.6		479.2		3				345,958		40		1,383,831		663,086				$364,697

				4		1,729,788		41.2		576.6		3				172,979		40		691,915		398,989				$219,444

				5		864,894		43.3		665.3		2				86,489		50		432,447		287,723				$224,424

				6		345,958		45.1		744.2		2				34,596		50		172,979		128,725				$100,405

																										$1,571,518

		3rd scenario		discards

				year		no. of fish		length		weight (gutted)		grade				natural mortality		fishing mortality		number caught		weight caught				value

								(cm)		(g)						(10%)		(%)				(kg)

				1		35,558,139		25.0		140.5		---				3,555,814				- 0		- 0				x

				2		32,002,325		30.1		236.9		4				3,200,233		10		3,200,233		758,045				$295,637

				3		25,601,860		34.2		341.5		3				2,560,186		40		10,240,744		3,497,275				$1,923,501

				4		12,800,930		37.6		446.4		3				1,280,093		40		5,120,372		2,285,747				$1,257,161

				5		6,400,465		40.4		546.2		3				640,047		40		2,560,186		1,398,495				$769,172

				6		3,200,233		42.7		637.9		2				320,023		50		1,600,116		1,020,767				$796,199





release h disc scen1

		discards

				haddock		caught										total caught

				escaped discards		from each age group

		year		volume  /tonnes		volume /tonnes										/tonnes

		0		- 0

		1 (TCM)		4,995												- 0

		2		4,995		758										758

		3		4,995		1,749		758								2,507

		4		4,995		1,600		1,749		758						4,107

		5		4,995		1,371		1,600		1,749		758				5,478

		6		4,995		2,241		1,371		1,600		1,749		758		7,719

				haddock		haddock										total caught

				escaped discards		caught from each age group

		year		value / £		value x 1,000 £										x 1,000 £

		0

		1 (TCM)		0												- 0

		2		0		296										296

		3		0		606		296								902

		4		0		880		606		296						1,782

		5		0		754		880		606		296				2,536

		6		0		1,748		754		880		606		296		4,284





release h4

		haddock 4

		consecutive releases

				haddock 4 escaped		caught												total caught

		year		/tonnes		/tonnes												/tonnes

		0		- 0

		1 (TCM)		2,335		234

		2		2,335		520		234										754

		3		2,335		464		520		234								1,218

		4		2,335		391		464		520		234						1,609

		5		2,335		632		391		464		520		234				2,241

		6		2,335		353		632		391		464		520		234		2,594

				haddock 4 escaped		caught												total caught

		year		x £ 1,000		x 1,000 £												x 1,000 £

		0

		1 (TCM)		1,021		91												91

		2		1,021		286		91										377

		3		1,021		255		286		91								632

		4		1,021		215		255		286		91						847

		5		1,021		493		215		255		286		91				1,340

		6		1,021		276		493		215		255		286		91		1,616





released

		

		value																		only copy of this sheet !!!!!

				released as

		landed in year		undersized		grade 4		Total per year

		0

		1 - TCM

		2		- 0		285,742		285,742

		3		606,052		255,288		861,340

		4		880,013		215,055		1,095,068

		5		753,789		492,655		1,246,444

		6		1,747,815		275,512		2,023,327

		Total		3,987,669		1,524,252		5,511,921

		error in ex undersized year 3-4-5-6-, is more

														funding

								running

		year		loss		gain		balance								running

		1		1,403,000		- 0		-   1,403,000						year		balance

		2				285,742		-   1,117,258						1		-   1,403,000

		3				861,340		-   255,918						2		-   1,117,258

		4				1,095,068		839,150						3		-   255,918

		5				1,246,444		2,085,594						total		-   2,776,176

		6				2,023,327		4,108,921





employ

																copied from gender.xls

																Employees of fish processors by gender

				Women				Men				Total

				Number		%		Number		%		Employees

		Whalsay fish processors		64		75%		21		25%		85

		Ronas Fisheries		15		50%		15		50%		30

		Williamsons (Lerwick plant)		25		50%		25		50%		50

		Williamsons (Burra plant)		9		75%		3		25%		12

		Total		113		64%		64		36%		177





multiplier

		Multiplier																copied from multipl.xls

				Value of landings		Value of landings		Ratio		Weight		Resulting multiplier		Control

				by sample /£		by fleet / £		fleet/sample		given

				(s)		(f)		(f/s)		(w)		w*(f/s)=m		m*s

		haddock landings		475,280		2,298,000		5		0.14		0.68		4,615,648

		cod landings		234,601		2,305,000		10		0.11		1.08		2,278,311

		whiting landings		162,827		838,000		5		0.08		0.41		1,581,283

		other species		622,570		4,859,000		8		0.14		1.09		6,046,044		14,521,285.83

		number of boats		5		44		9		0.09		0.79		49

		kW		1549		17183		11		0.17		1.89		15,043

		GRT		236		4557		19		0.13		2.51		2,292

		LOA		104		937		9		0.14		1.26		1,010

		Total								1.00		9.71

		here				10,300,000

		south				3,228,000.00

																- 0





post tcm 5

		5 boats before and after fixed 9090 mm codend

				turnover 1997		estimated turnover		reduction		net profit		estimated net		reduction		Reduction

		x 1,000 £				post TCM		turnover		1997		profit post TCM		net profit		nett profit

		Boat 1		331		201		-39%		-39		-95		142%		56

		Boat 2		352		338		-4%		6		-2		-135%		8

		Boat 3		404		157		-61%		82		-27		-132%		109

		Boat 4		284		258		-9%		-8		-21		155%		13

		Boat 5		125		117		-6%		13		9		-28%		4

		total		1,495		1,071		-28%		53		-135		-354%		189





post tcm 5

		330894		201072

		351970		338157

		403716		156752

		283809		257582

		124891		117184



turnover 1997

estimated turnover  post TCM

x 1,000 £



acc 5 fixed 90

		-39281		-94942

		5949		-2085

		82190		-26647

		-8291		-21127

		12872		9307



net profit  1997

estimated net  profit post TCM

x 1,000 £



acc5boats

		1998 ACCOUNTS AS THEY WOULD APPEAR IF DATA FROM FIXED 90 SHEETS WERE APPLIED

								average 5 boats				effect of reduction in landings on item

		Sales						214,150				Directly affected by change in landings value

		Voyage costs

				Commission				10,707				5% of Turnover

				Dues and Levies				9,851				4.6% of Turnover

				Fuel and Oil				29,070				Unknown

				Boxes				1,935				Affected by change in landings weight

				Stores				5,043				Unaffected

				Ice				3,935				Affected by change in landings weight

				Provisions				8,642				Unaffected

				Cartage/Baskets/Salt				499				Affected by change in landings weight

				Labour				196				Affected by change in landings weight

				Crews National Insurance				1,285				Will change according to crews wages

		Total voyage costs						71,163				Sum of above

		Voyage profit						142,986

		Crews Wages						62,662				Directly affected by voyage profit

		Boat and Gear Share						80,324				Directly affected by voyage profit

		Other income

		Rebates						5,222				Affected by change in landings value

		Sundries						3,762				Unknown

		Total other income						89,308

		Boat and gear expenses

				Repairs				53,091				Unaffected

				Equipment Hire				4,563				Unaffected

				Insurance				13,614				Unaffected

				Rent and Rates				712				Unaffected

				Legal Fees				10				Unaffected

				Accountancy Fees				260				Unaffected

				Travel Expenses				536				Unaffected

				Transport				3,247				Unaffected

				Telephone				604				Unaffected

				Sundries				1,557				Unknown

				Disposal				176				Unaffected

		Total boat and gear expenses						78,371

		Profit before interest and tax						10,937

		Bank costs

				Interest				20,044				Unaffected

				Charges				623				Unaffected

																						Total bank costs

		Depreciation						17,368				Unaffected

		NET PROFIT						($27,099)				Sum of the above





grades

		Sample of 5 boats : average of profit and loss accounts for year ending April 1998														copied from tcmaccs

								£		£

		Sales								299,056

		Voyage costs

				Commission				14,823

				Dues and Levies				13,115

				Fuel and Oil				29,070

				Boxes				3,312

				Stores				5,043

				Ice				6,381

				Provisions				8,642

				Cartage/Baskets/Salt				907

				Labour				285

				Crews National Insurance				1,285

		Total voyage costs								82,863

		Voyage profit								216,193

		Crews Wages						99,650

		Boat and Gear Share								116,542

		Other income

		Rebates						6,790

		Sundries						3,762

		Total other income								127,095

		Boat and gear expenses

				Repairs				53,091

				Equipment Hire				4,563

				Insurance				13,614

				Rent and Rates				712

				Legal Fees				10

				Accountancy Fees				260

				Travel Expenses				536

				Transport				3,247

				Telephone				604

				Sundries				1,557

				Disposal				176

		Total boat and gear expenses								78,371

		Profit before interest and tax								48,724

		Bank costs

				Interest				20,044

				Charges				623

		Total bank costs								20,668

		Depreciation								17,368

		NET PROFIT								10,688





proc buy

		European size grades :  haddock, whiting, cod

				Species		Grade		Length		/ cm

								from		to less than

				Cod		1.0		96.0

				Cod		2.0		79.5		96.0

				Cod		3.0		62.5		79.5

				Cod		4.0		49.0		62.5

				Cod		5.0		35.0		49.0

				Haddock		1.0		49.5

				Haddock		2.0		41.5		49.5

				Haddock		3.0		33.5		41.5

				Haddock		4.0		30.0		33.5

				Whiting		1.0		40.5

				Whiting		2.0		36.0		40.5

				Whiting		3.0		32.0		36.0

				Whiting		4.0		27.0		32.0

				source sfpo





grades5boats

		

		graph data

				%		weight kg

		Haddock 1-2-3 ( >=33.5 cm)		11%		98,913

		Haddock 4 (< 33.5 cm)		51%		458,886

		Whiting 4 (< 32 cm)		5%		49,108

		Whiting 1-2-3 ( >=32 cm)		11%		96,903

		Cod		13%		120,692

		Other species		9%		78,548

				100%		903,049





grades5boats
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land5boat

																		grades of landings 5 boats

								Weight		as % of species		Value

				Species		Grade		/tonnes		weight		x  £ 1,000		£/Kg

				Haddock		4 + round		583		66%		272		0.47

						3		236		27%		149		0.63

						2		54		6%		50		0.93

						1		6		1%		5		0.92

				total				879		100%		475		0.54

				Cod		5		44		19%		34		0.77

						4		45		20%		41		0.91

						3		76		34%		79		1.03

						2		61		27%		81		1.34

						1		0		0%		0

				Total				226		100%		235		1.04

				Whiting		4 + round		226		67%		83		0.37

						3		97		29%		71		0.74

						2		12		4%		9		0.73

						1		0		0%		0

				Total				335		100%		163





fleetgrades

																				landings 5 boats																copied from allspec.xls

				Weight		as % of total		cumulative		Value		as % of total		cumulative				Value

		Species		/tonnes		weight		%		x  £ 1,000		value		%		£/Kg		x 1,000 EUR

		Haddock		879		49%		49%		475		35%		35%		0.54		671

		Whiting		335		19%		68%		163		12%		47%		0.49		230

		Cod		226		13%		80%		235		17%		64%		1.04		331

		Monkfish		124		7%		87%		295		22%		86%		2.38		416

		Ling		59		3%				41		3%				0.71		59

		Saithe		36		2%				13		1%				0.37		19

		Plaice		30		2%				23		2%				0.77		33

		Megrim		24		1%				44		3%				1.86		63

		Skate		24		1%				12		1%				0.50		17

		Dogfish		15		1%				8		1%				0.53		11

		Squid		8						16						1.92		23

		Mixed boxes		7						4						0.53		5

		Lemon sole		6						6						1.10		9

		Witches		5						4						0.88		6

		Hake		3						3						1.21		5

		Catfish		2						2						1.15		3

		Flat fish		2						1						0.67		2

		Lythe		1						1						0.61		1

		Turbot		1						3						2.83		5

		Tusk		1						0						0.30		0

		Shark		0						1						1.38		1

		Halibut		0						1						2.49		1

		Fish roe		0						0						0.68		0

		Tope		0						0						0.05		0

		Total		1,787						1,353						0.76		1,911

		Average/boat		357						271								382





																				copied from fishoff.xls

		Species		Grade		Weight		as % of		Value		Price per kg								landings in shetland 1997

						/tonnes		species weight		x1,000 GBP		£/kg

																														grade 4

		Haddock		4.0		2,594		56%		1,021		£0.39																haddock		56%

		Haddock		3.0		1,310		28%		719		£0.55																whiting		57%

		Haddock		2.0		559		12%		437		£0.78																		grade 4		grade 3		grade 2		grade 1

		Haddock		1.0		138		3%		118		£0.86																haddock		2,594		1,310		559		138

		Haddock		0.0		8		0%		3		£0.44																whiting		921		536		150		1

		Total				4,609		100%		2,299		£0.50

																		haddock and whiting in Shetland by grade

		Whiting		4.0		921		57%		382		£0.41

		Whiting		3.0		536		33%		346		£0.65

		Whiting		2.0		150		9%		106		£0.70

		Whiting		0.0		10		1%		4		£0.36

		Whiting		1.0		1		0%		1		£0.95

		Total				1,619		100%		838		£0.52

		Cod		5.0		371		15%		265		£0.71

		Cod		4.0		587		23%		483		£0.82

		Cod		3.0		800		32%		723		£0.90

		Cod		2.0		720		29%		800		£1.11

		Cod		1.0		27		1%		34		£1.25

		Cod		0.0		3		0%		2		£0.75

		Total				2,509		100%		2,307		£0.92
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fleet

				name		LOA/m		age/years		kW		method		GRT		kW/GRT				copy of fleet.xls

		1		Sunbeam		44		1		1920		T		803		2

		2		Andromeda III		28		1		745		T/TT		183		4

		3		Vandal		34		1		673		T		532		1

		4		Solstice		21		7		317		T		49		6

		5		Cornucopia		12		7		201		T		16		13

		6		Western Venture		11		7		187		T		19		10

		7		Heatherbelle		24		9		429		T		64		7

		8		Alison Kay		27		10		578		T/TT		107		5

		9		Lomur		26		10		477		T		126		4

		10		Connaught		27		11		578		T		241		2

		11		Defiant		27		11		578		T		241		2

		12		Arcturus		26		11		415		T/TT		239		2

		13		Helenus		19		11		298		T/S		48		6

		14		Kestrel II		13		11		179		T/TT		25		7

		15		Auriga		27		12		604		T/TT		243		2

		16		Zenith		24		12		500		S		79		6

		17		Guiding Light		23		12		484		T/TT		67		7

		18		Carmita		21		12		370		T		48		8

		19		Donvale		24		13		484		T		83		6

		20		Be Ready		25		13		411		T		86		5

		21		Contest		18		13		278		T		50		6

		22		Atlantia		10		13		95		T		10		10

		23		Ardent		23		17		427		T		90		5

		24		Radiant Star II		22		17		373		T/S		64		6

		25		Madalia		24		18		421		T		48		9

		26		Sceptre		23		18		373		T		74		5

		27		Aspire		17		18		246		T		36		7

		28		Heritage		20		19		309		T/TT		45		7

		29		Rival		27		20		425		T		201		2

		30		Fraoch Ban		15		20		272		T		24		11

		31		Constant Friend		26		22		492		T		76		6

		32		Athena		22		24		413		T		49		8

		33		Langdale		24		24		401		T/S		50		8

		34		Harmony		23		24		298		T		50		6

		35		Achieve		26		25		474		T/TT		177		3

		36		Valhalla		19		25		298		S		47		6

		37		Renown		17		25		272		T/G		25		11

		38		Chelaris		16		27		179		T		25		7

		39		Winsome		15		32		231		S		24		10

		40		Comrades		16		40		179		T		24		7

		41		Planet		12		46		94		T		15		6

		42		Nil Desperandum		14		51		80		T/S		16		5

		43		Milky Way		15		64		84		T/TT		24		4

		44		Pilot Us		12		67		41		T		14		3

				Total						17183				4557

				Average		21		19		391				104		4

				T=trawl		TT=twin trawl				S=seine net				G=gill net

												method

												s

												t

												t/g

												t/s

												t/tt





landfleet

		

																														copy from Shetlfish.xls

		species		Weight		as %		Cumul %		Value		as %		Cumul %		Value

				/tonnes		of total				x £ 1,000		of total				x Eur 1,000				Haddock		3,967

		Haddock		3,967		36%		36%		2,298		22%		22%		3,245				Cod		2,142

		Cod		2,142		19%		55%		2,305		22%		45%		3,256				Monkfish		1,453

		Monkfish		1,453		13%		68%		3,417		33%		78%		4,826				Whiting		1,432

		Whiting		1,432		13%		81%		838		8%		86%		1,184				others		2,171

		Ling		611		5%				451		4%				637						11165

		Saithe		517		5%				216		2%				306

		Skate		206		2%				103		1%				145				volumeof landings 1997 by species

		Others		204		2%				30		0%				42

		Plaice		187		2%				157		2%				222

		Megrims		182		2%				241		2%				340

		Dogfish		63		1%				42		0%				59

		Pollack		46		0%				31		0%				44

		Lemon Sole		33		0%				42		0%				59

		Witch		26		0%				25		0%				35

		Catfish		25		0%				30		0%				43

		Tusk		22		0%				8		0%				12

		Hake		18		0%				23		0%				33

		Norway Pout		13		0%				0		0%				0

		Turbot		9		0%				32		0%				45

		Redfish		5		0%				2		0%				3

		Halibut		4		0%				10		0%				15

		Subtotal		11,165		100%				10,300		100%				14,548

		Total*		61,914						21,455						30,302

		*incl

		sandeel + pelagic + shellfish

		** Bloomberg

		12.1.1999,    1GBP = 1.4124 EUR
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landfleetno4

		

		Demersal Landings in Shetland by UK Vessels in 1997 (without sandeel)

		Demersal landings without haddock and whiting grade 4

				weight				value

				/tonnes				x £ 1,000

				landed		escaped

		Demersal landings 1997		11,165				10,300

		haddock grade 4				2,594		1,021

		whiting grade 4				921		382

		subtotal				-   3,515		-1403						escaped haddock +whiting discards		6,750

		escapees as % of landings				-31%		-14%						escaped haddock + whiting grade 4		3,515

		estimated remaining landings		7,650				8,897						landings post TCM		7,650

				haddock added each year by grade from ex discards

				year		3		4				sum		5						sum		6								sum

						disc1		disc1		disc2		4		disc1		disc2		disc3		5		disc 1		disc2		disc3		disc 4		6

				grade 4		0

				grade 3		1749		1600		1749		3349		1370		1600		1749		4719				1370		1600		1749		4719

				grade 2																		2241								2241

				grade 1

				haddock added each year by grade from ex grade 4

				year		2		3				3		4						4		5								5		6										6

						four1		four1		four2		sum		four1		four2		four3		sum		four1		four2		four3		four4		sum		four1		four2		four3		four4		four5		sum

				grade 4

				grade 3		520		464		520		1504		391		464		520		1375				391		464		520		1375						391		464		520		1375

				grade 2																		632								632		353		632								985

				grade 1

				haddock total yearly additions

				year		2						3						4						5						6		6

						add disc		add ex4		add total		add disc		add ex4		total		add disc		add ex4		total		add disc		add ex4		total		add disc		add ex4		total

				grade 4		0						0

				grade 3		0		520		520		1749		1504		3253		3349		1375		4724		4719		1375		6094		4719		1375		6094

				grade 2		0																				632		632		2241		985		3226

				grade 1		0

				haddock yearly landings post TCM per grade

				year		year 0				year 1				year2				year3				year4				year5				year6

						tonnes		1,000 £		tonnes		1,000 £		tonnes		1,000 £		tonnes		1,000 £		tonnes		1,000 £		tonnes		1,000 £		tonnes		1,000 £						grade		£/kg

				grade 4		2,594		1,021		- 0		- 0		- 0		- 0		- 0		- 0		- 0				- 0				- 0								4		0.39

				grade 3		1,310		719		1,310		719		1,830		1,007		4,563		2,510		6,034		3,319		7,404		4,072		7,404		4,072						3		0.55

				grade 2		559		437		559		437		559		436		559		436		559		436		1,191		929		3,785		2,952						2		0.78

				grade 1		138		118		138		118		138		119		138		119		138		119		138		119		138		119						1		0.86

				SUM		4,601		2,295		2,007		1,274		2,527		1,561		5,260		3,064		6,731		3,873		8,733		5,120		11,327		7,143





one haddock

		

		year		length		weight		grade		value		value

				/cm		/kg				£/kg		per fish

		1		32		0.270		4		£0.39		0.11

		2		35		0.375		3		£0.39		0.15

		3		39		0.479		3		£0.55		0.26

		4		41		0.576		3		£0.55		0.32

		5		43		0.665		2		£0.78		0.52

		6		45		0.744		2		£0.78		0.58





one haddock
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0



sum esc future

		

		difference fleet post tcm

				ex haddock discards caught		ex grade 4 caught		total gain		turnover		difference						pre TCM		post TCM

		year		x 1,000 £		x 1,000 £		x 1,000 £		post TCM		1997				landings in Shetland		11,165		7,650

		0								10,300		- 0				landed haddock		3,967		1,373

		1 (TCM)								8,897		-   1,403				landed whiting		1,432		511

		2		- 0		286		286		9,183		-   1,117				discards haddock		5,550		- 0

		3		606		541		1,147		10,044		-   256				discards whiting		1,950		- 0

		4		1,486		756		2,242		11,139		839

		5		2,240		1,249		3,489		12,386		2,086

		6		3,988		1,525		5,513		14,410		4,110





sum esc future
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IRR

		

		Simple TCM payback model for haddock (fleet landing in Shetland)

		year		0 (no TCM)		1 (TCM)		2		3		4		5		6

		income stream (former discards) (x 1,000£)		£0		£0		£0		£606		£1,486		£2,240		£3,988

		income stream (former caught grade 4) (x 1,000 £)		£1,021		£0		£286		£541		£756		£1,249		£1,525

		total income gain		£0		£0		£286		£1,147		£2,242		£3,489		£5,513

		fleet turnover (x 1,000£)		£10,300		£8,897		£9,183		£10,044		£11,139		£12,386		£14,410

		cash flow (catch value difference)		£0		-£1,403		-£1,117		-£256		£839		£2,086		£4,110

		internal rate of return (IRR)		27%





release h disc

		discards

				haddock		caught								total caught						haddock								total caught

				escaped discards		from each age group														caught from each age group

		year		volume  /tonnes		volume /tonnes								/tonnes				year		value x 1,000 £								x 1,000 £

		0		- 0														0

		1 (TCM)		4,995														1 (TCM)

		2		4,995										- 0				2										- 0

		3		4,995		1,749								1,749				3		606								606

		4		4,995		1,600		1,749						3,349				4		880		606						1,486

		5		4,995		1,371		1,600		1,749				4,720				5		754		880		606				2,240

		6		4,995		2,241		1,371		1,600		1,749		6,961				6		1,748		754		880		606		3,988





release h4

		haddock 4

		consecutive releases

				haddock 4 escaped		caught										total caught

		year		/tonnes		/tonnes										/tonnes

		0		- 0

		1 (TCM)		2,335

		2		2,335		520										520

		3		2,335		464		520								984

		4		2,335		391		464		520						1,375

		5		2,335		632		391		464		520				2,007

		6		2,335		353		632		391		464		520		2,360

				haddock 4 escaped		caught										total caught

		year		x £ 1,000		x 1,000 £										x 1,000 £

		0

		1 (TCM)		1,021

		2		1,021		286										286

		3		1,021		255		286								541

		4		1,021		215		255		286						756

		5		1,021		493		215		255		286				1,249

		6		1,021		276		493		215		255		286		1,525





released

		

		value																		only copy of this sheet !!!!!

				released as

		landed in year		undersized		grade 4		Total per year

		0

		1 - TCM

		2		- 0		285,742		285,742

		3		606,052		255,288		861,340

		4		880,013		215,055		1,095,068

		5		753,789		492,655		1,246,444

		6		1,747,815		275,512		2,023,327

		Total		3,987,669		1,524,252		5,511,921

		error in ex undersized year 3-4-5-6-, is more

														funding

								running

		year		loss		gain		balance								running

		1		1,403,000		- 0		-   1,403,000						year		balance

		2				285,742		-   1,117,258						1		-   1,403,000

		3				861,340		-   255,918						2		-   1,117,258

		4				1,095,068		839,150						3		-   255,918

		5				1,246,444		2,085,594						total		-   2,776,176

		6				2,023,327		4,108,921





employ

																copied from gender.xls

																Employees of fish processors by gender

				Women				Men				Total

				Number		%		Number		%		Employees

		Whalsay fish processors		64		75%		21		25%		85

		Ronas Fisheries		15		50%		15		50%		30

		Williamsons (Lerwick plant)		25		50%		25		50%		50

		Williamsons (Burra plant)		9		75%		3		25%		12

		Total		113		64%		64		36%		177





multiplier

		Multiplier																copied from multipl.xls

				Value of landings		Value of landings		Ratio		Weight		Resulting multiplier		Control

				by sample /£		by fleet / £		fleet/sample		given

				(s)		(f)		(f/s)		(w)		w*(f/s)=m		m*s

		haddock landings		475,280		2,298,000		5		0.14		0.68		4,615,648

		cod landings		234,601		2,305,000		10		0.11		1.08		2,278,311

		whiting landings		162,827		838,000		5		0.08		0.41		1,581,283

		other species		622,570		4,859,000		8		0.14		1.09		6,046,044		14,521,285.83

		number of boats		5		44		9		0.09		0.79		49

		kW		1549		17183		11		0.17		1.89		15,043

		GRT		236		4557		19		0.13		2.51		2,292

		LOA		104		937		9		0.14		1.26		1,010

		Total								1.00		9.71

		here				10,300,000

		south				3,228,000.00

																- 0





post tcm 5

		5 boats before and after fixed 9090 mm codend

				turnover 1997		estimated turnover		reduction		net profit		estimated net		reduction		Reduction

		x 1,000 £				post TCM		turnover		1997		profit post TCM		net profit		nett profit

		Boat 1		331		201		-39%		-39		-95		142%		56

		Boat 2		352		338		-4%		6		-2		-135%		8

		Boat 3		404		157		-61%		82		-27		-132%		109

		Boat 4		284		258		-9%		-8		-21		155%		13

		Boat 5		125		117		-6%		13		9		-28%		4

		total		1,495		1,071		-28%		53		-135		-354%		189
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acc5boats

		1998 ACCOUNTS AS THEY WOULD APPEAR IF DATA FROM FIXED 90 SHEETS WERE APPLIED

								average 5 boats				effect of reduction in landings on item

		SALES						214,150				Directly affected by change in landings value

		VOYAGE COSTS

		Commission						10,707				5% of Turnover

		Dues and Levies						9,851				4.6% of Turnover

		Fuel and Oil						29,070				Unknown

		Boxes						1,935				Affected by change in landings weight

		Stores						5,043				Unaffected

		Ice						3,935				Affected by change in landings weight

		Provisions						8,642				Unaffected

		Cartage/Baskets/Salt						499				Affected by change in landings weight

		Labour						196				Affected by change in landings weight

		Crews National Insurance						1,285				Will change according to crews wages

		VOYAGE COSTS						71,163				Sum of above

		VOYAGE PROFIT						142,986

		Crews Wages						62,662				Directly affected by voyage profit

		Boat and Gear Share						80,324				Directly affected by voyage profit

		OTHER INCOME

		Rebates						5,222				Affected by change in landings value

		Sundries						3,762				Unknown

								89,308

		BOAT AND GEAR EXPENSES

		Repairs						53,091				Unaffected

		Equipment Hire						4,563				Unaffected

		Insurance						13,614				Unaffected

		Rent and Rates						712				Unaffected

		Legal Fees						10				Unaffected

		Accountancy Fees						260				Unaffected

		Travel Expenses						536				Unaffected

		Transport						3,247				Unaffected

		Telephone						604				Unaffected

		Sundries						1,557				Unknown

		Disposal						176				Unaffected

								78,371

		PROFIT BEFORE INT & TAX						10,937

		BANK COSTS

		Interest						20,044				Unaffected

		Charges						623				Unaffected

		Depreciation						17,368				Unaffected

		NET PROFIT										Unknown

								($27,099)				Sum of the above





grades

		Sample of 5 boats : average of profit and loss accounts for year ending April 1998														copied from tcmaccs

								£		£

		Sales								299,056

		Voyage costs

				Commission				14,823

				Dues and Levies				13,115

				Fuel and Oil				29,070

				Boxes				3,312

				Stores				5,043

				Ice				6,381

				Provisions				8,642

				Cartage/Baskets/Salt				907

				Labour				285

				Crews National Insurance				1,285

		Total voyage costs								82,863

		Voyage profit								216,193

		Crews Wages						99,650

		Boat and Gear Share								116,542

		Other income

		Rebates						6,790

		Sundries						3,762

		Total other income								127,095

		Boat and gear expenses

				Repairs				53,091

				Equipment Hire				4,563

				Insurance				13,614

				Rent and Rates				712

				Legal Fees				10

				Accountancy Fees				260

				Travel Expenses				536

				Transport				3,247

				Telephone				604

				Sundries				1,557

				Disposal				176

		Total boat and gear expenses								78,371

		Profit before interest and tax								48,724

		Bank costs

				Interest				20,044

				Charges				623

		Total bank costs								20,668

		Depreciation								17,368

		NET PROFIT								10,688





proc buy

		European size grades :  haddock, whiting, cod

				Species		Grade		Length		/ cm

								from		to less than

				Cod		1.0		96.0

				Cod		2.0		79.5		96.0

				Cod		3.0		62.5		79.5

				Cod		4.0		49.0		62.5

				Cod		5.0		35.0		49.0

				Haddock		1.0		49.5

				Haddock		2.0		41.5		49.5

				Haddock		3.0		33.5		41.5

				Haddock		4.0		30.0		33.5

				Whiting		1.0		40.5

				Whiting		2.0		36.0		40.5

				Whiting		3.0		32.0		36.0

				Whiting		4.0		27.0		32.0

				source sfpo





grades5boats

		

		graph data

				%		weight kg

		Haddock >=33.5 cm		11%		98,913

		Haddock < 33.5 cm		51%		458,886

		Whiting < 32 cm		5%		49,108

		Whiting >=32 cm		11%		96,903

		Cod		13%		120,692

		Other species		9%		78,548

				100%		903,049





grades5boats
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land5boat

																		grades of landings 5 boats

								Weight		as % of species		Value

				Species		Grade		/tonnes		weight		x  £ 1,000		£/Kg

				Haddock		4 + round		583		66%		272		0.47

						3		236		27%		149		0.63

						2		54		6%		50		0.93

						1		6		1%		5		0.92

				total				879		100%		475		0.54

				Cod		5		44		19%		34		0.77

						4		45		20%		41		0.91

						3		76		34%		79		1.03

						2		61		27%		81		1.34

						1		0		0%		0

				Total				226		100%		235		1.04

				Whiting		4 + round		226		67%		83		0.37

						3		97		29%		71		0.74

						2		12		4%		9		0.73

						1		0		0%		0

				Total				335		100%		163





fleetgrades

																				landings 5 boats																copied from allspec.xls

				Weight		as % of total		cumulative		Value		as % of total		cumulative				Value

		Species		/tonnes		weight		%		x  £ 1,000		value		%		£/Kg		x 1,000 EUR

		Haddock		879		49%		49%		475		35%		35%		0.54		671

		Whiting		335		19%		68%		163		12%		47%		0.49		230

		Cod		226		13%		80%		235		17%		64%		1.04		331

		Monkfish		124		7%		87%		295		22%		86%		2.38		416

		Ling		59		3%				41		3%				0.71		59

		Saithe		36		2%				13		1%				0.37		19

		Plaice		30		2%				23		2%				0.77		33

		Megrim		24		1%				44		3%				1.86		63

		Skate		24		1%				12		1%				0.50		17

		Dogfish		15		1%				8		1%				0.53		11

		Squid		8						16						1.92		23

		Mixed boxes		7						4						0.53		5

		Lemon sole		6						6						1.10		9

		Witches		5						4						0.88		6

		Hake		3						3						1.21		5

		Catfish		2						2						1.15		3

		Flat fish		2						1						0.67		2

		Lythe		1						1						0.61		1

		Turbot		1						3						2.83		5

		Tusk		1						0						0.30		0

		Shark		0						1						1.38		1

		Halibut		0						1						2.49		1

		Fish roe		0						0						0.68		0

		Tope		0						0						0.05		0

		Total		1,787						1,353						0.76		1,911

		Average/boat		357						271								382





																				copied from fishoff.xls

		Species		Grade		Weight		as % of		Value		Price per kg								landings in shetland 1997

						/tonnes		species weight		x1,000 GBP		£/kg

																														grade 4

		Haddock		4.0		2,594		56%		1,021		£0.39																haddock		56%

		Haddock		3.0		1,310		28%		719		£0.55																whiting		57%

		Haddock		2.0		559		12%		437		£0.78																		grade 4		grade 3		grade 2		grade 1

		Haddock		1.0		138		3%		118		£0.86																haddock		2,594		1,310		559		138

		Haddock		0.0		8		0%		3		£0.44																whiting		921		536		150		1

		Total				4,609		100%		2,299		£0.50

																		haddock and whiting in Shetland by grade

		Whiting		4.0		921		57%		382		£0.41

		Whiting		3.0		536		33%		346		£0.65

		Whiting		2.0		150		9%		106		£0.70

		Whiting		0.0		10		1%		4		£0.36

		Whiting		1.0		1		0%		1		£0.95

		Total				1,619		100%		838		£0.52

		Cod		5.0		371		15%		265		£0.71

		Cod		4.0		587		23%		483		£0.82

		Cod		3.0		800		32%		723		£0.90

		Cod		2.0		720		29%		800		£1.11

		Cod		1.0		27		1%		34		£1.25

		Cod		0.0		3		0%		2		£0.75

		Total				2,509		100%		2,307		£0.92
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