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U8'l'RAC'l' 

A simple, financial siaulation aodel of Atlantic co .. ercial 
fisheries is described. The aodel generates simplified incoae 
statements and is useful in evaluating iapacts of broad policy 
shifts. The model is used to obtain fleet esti_tes given two 
criteria: a ainiaum annual income of $18,000 for each fisherman and 
a 10 per cent return on investment to each enterprise. The results 
suggest that the required number of boats in the fishery of the 
Newfoundland Region would need to be significantly reduced if these 
criteria were to be aet. 

Keywords: OVercapacity, fisheries policy. 

aisOO 

Un simple modlle de simUlation financilre des pOches commerciales 
de l'Atlantique est ici d6crit. Ce aodlle enqendre des relev6s de 
revenus simplifiis et est utile pour 'valuer les cons6quences de 
chanqements extensifs de politique. La modlle est utilis6 pour 
obtenir des 6valuations de flottilles en tenant compte de deux 
critlres: un revenu annuel minimum de 18 000 $ pour chaque p6cheur 
et une rentabilit6 des investissements de 10 pour cent pour chaque 
entreprise. Las r6sultats suqqlrent que Ie noabre requis de 
bateaux dans la pache de la r6gion de Terre-Neuve devrait Itre 
consid6rablement riduit pour que ces deux critlres soient 
rencontr6s. 

Mots cli: Surcapaciti, politique des plches. 
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PREFACE 

The views and opinions expressed in this paper are those of the 
author and do not necessarily reflect an official position of the 
Department of Fisheries and Oceans. 

The study was originated while the author was employed in Economic 
and Commercial Analysis Directorate, Department of Fisheries and 
Oceans, Ottawa. 





III'l'RODUCTION 

The purpose of this paper is to describe a simple, static financial 
model of Atlantic fisheries. In addition, the relationship between 
the revenue obtained from fishing and the amount of capital and 
labour employed (ie., overcapacity) is studied based on 
Newfoundland Region fishing fleets. 

It is well-accepted that open access fishery management introduces 
redundant competition among fishermen and rises harvesting costs. 
Economists have suggested that assignment of property rights to 
fish would alleviate investment in unnecessary vessels and 
equipment . Such system, if these rights were transferable, would 
rationalize fishing operations by lowering total fishing costs. 

This paper provides evidence of the large amount of economically 
unnecessary inputs in the fishery of the Newfoundland Region. It 
also suggests the potential difficulty of applying individual 
transferable quota (ITQ) management in the Newfoundland Region. 
In this respect, the paper agrees with recommendations included in 
an ITQ report under the chairmanship of P. Sutherland. l 

Specifically, the report identifies three characteristics of this 
fishery which may make an ITQ management less (or not) practical. 
First, the fishery is prosecuted by a large number of fishermen 
over a large area with many possible landing ports making 
sufficient enforcement costly. Second, social objectives in the 
fishery of Newfoundland seem to be more important than economic 
efficiency. And finally, the presence of excessive over
capitalization, as shown in this paper, already exists there. 

The study is divided into two sections. The first section 
describes the model. The second section estimates reductions in 
fleet sizes necessary for the remaining participants to obtain 
specified "target" levels of income. The results support previous 
estimates of an "economically viable" harvesting employment in 
Newfoundland. 2 The appendices provide additional information on 
the model as well as examples of output. 

SIMULATION MODEL 

In 1987, the Department of Fisheries and Oceans commissioned the 

1 Indiyidual Quota Management in Canadian Fisheries: Taking 
Stock and Future Directions, A report prepared by a DFQ Working 
Group, P. sutherland, Chairman, August, 1990. 

2 For example, W. E. Schrank, N. Roy and E. Tsoa, Employment 
Prospects in a Commercially Viable NeWfoundland Fishery: An 
Application of 'An Econometric Model of the Newfoundland 
Groundfishery', Marine Resource Economics, vol.3, 1986. 

1 



DPA Consultants to develop a model of Atlantic fisheries capable 
of generating simplified income statements and at the same time 
useful in evaluating impacts of broad policy shifts. The original 
DPA model, mostly due to appa~ent data inefficiencies, was further 
modified and updated in 1990. 

The harvesting model uses regional costs and Earnings Reports which 
are based on financial and economic data of an average vessel (or 
enterprise in case of the Newfoundland Region). In general, the 
objective of the model is to create a financial fleet profile at 
time t which, on the one hand, uses the past and present (at time 
t) costs and earnings data and, on the other hand, is used to 
create a similar data framework beyond time t. Once this is 
accomplished, one can introduce changes in variables and/or 
parameters to obtain desired simulation results. These simulated 
results can then be compared with the basecase ("shock-free") data. 

Given the above framework, the model consists exclusively of 
exogenous variables (those which are determined outside of the 
model) or parameters (parameters are those elements in the model 
which can be set arbitrarily) and "identity" relationships. 

Figure 1 presents a flow chart of the model. The structure is 
fairly simple and consists of seven recursive blocks and one which 
enters independently. The independent block contains exogenous 
parameters: number of vessels, average crew size, time spent 
fishing, Consumers' Price Index, interest rate and reinvestment 
parameter. 

The quantity allocation block determines the specific fleet's 
landings by species and the total for Atlantic Canada. The prices 
and landed values block determines, among others, fleet specific 
landed values relative to Atlantic-wide prices and values. The 
debt balance block establishes an average vessel's debt by assuming 
a minimum debt level to ensure a periodic vessel replacement. The 
investment block identifies individual vessel investment 
components. The common property phenomenon is attempted to be 
captured by "reinvestment parameter" where current investment is 
linked to last year's vessel performance (net income). The 
employment block is exogenous. Employment is strictly a function 
of number of vessels and average crew size. The cost block 
consists of labour, variable, debt servicing and capital costs. 
The net income is defined as income accruing to a vessel after 
total costs and skipper share. 

3 Simulation Models of Atlantic and Pacific Commercial 
Fisheries, Model Documentation and Final Report, The DPA Group 
Inc., Vancouver, May 1987. 
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DESRIPTION OF INDIVIDUAL BLOCKS 

BLOCK 1 - Exogenous parameters 

Exogenous parameters refer to Il number of specified elements 
outside the model. Included as exogenous are the CPI (Department 
of Finance medium term forecast is used), interest rate (assumed 
to be 10 per cent), depreciation rate (straight line depreciation 
at 5 per cent annually), tax rate (30 per cent) and reinvestment 
parameter (originally set to zero). The reinvestment parameter is 
defined as a positive fraction of net incomes that will be 
reinvested in vessels and equipment. In addition, a fleet 
reduction rate may be specified in the model. It permits an 
assessment of the fleet reduction scenarios. 

The following notation is used throughout: 

s = species type 

s = 1 for groundfish 
s = 2 for pelagics 
s = 3 for M&C 

r - Region 

r - 1 for Newfoundland 
r - 2 for Scotia-Fundy 
r = 3 for Gulf Region 
r - 4 for Quebec Region 

v - vessel type 

Region 
Region 

VESr y - number of active vessels in the vth vessel class and the 
rth region (X, 1)' 

VESr,y(t) = VESr ,y(t-1) 

Average crew size (AVGEMPr,y) is defined to include the skipper. 

AVGEMP r,v (t) = AVGEMP r,y (t-1) 

AVGEMPr y = average crew size in the vth vessel class and the rth 
region '(X, 1) 

, The first character in brackets indicates variable type (I 
= identity, E = endogenous, X - exogenous, P - policy), the second 
indicates the number of the block in which the variable is created) 
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Weeks fished (WKF~.) may be used to calculate an average 
fisherman's UI elig1~ility. 

WKFr,.(t) = WKFr ,v(t-1) 

WKF~,. = number of weeks fished by the v~h vessel class in the r~h 
reg10n (X, 1) 

Days fished (DYFr .) assumes that fishing effort remains constant 
and that CPUE changes with abundance for all inshore fleets. 

DYF r,v (t) = DYF r,. (t-1) 

DYF~,. = number of days fished by the v~h vessel class in the r~h 
reg10n (X, 1) 

CPI = Consumers' Price Index 

INT = interest rate (constant at 10 per cent) 

REINVEST = reinvestment parameter (originally set to zero) 

BLOCK 2 - Quantity allocation block 

Atlantic Coast catch data are determined exogenously. Catches 
beyond 1988 for all three major species groups are obtained using 
the following formula: 

Groundfish: 

Pelagics and M&C: 

LANDQATL = quantity of fish landed in Atlantic Canada (X, 2) 
TAC = Total Allowable (groundfish) Catch (P, 2) 

Landings are determined using the following formula: 

LANDQr,v,.(t) = 

LANDQr,v,. (t=88) /LANDQATL,. (t=88) *LANDQATL,. (t) *VESr ,.(t=88) /VESr,.(t) 

LANDQ = quantity of fish landed (X, 2) 
VESr = number of active vessels in the v~h vessel class and the 
r~ r~gion (X, 1) 
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BLOCK 3 - Prices and landed values block 

Atlantic Coast prices (PA~) are determined by inflating the last 
historical observation by the CPI: 

p~,.(t) = p~,.(t-1)*CPI(t) 

P TL - Atlantic-wide price (X, 3) 
C~I = Consumers' Price Index (X, 1) 

Atlantic Coast landed values (LANDVATL ) are determined through an 
identity: 

LANDV~,.(t) = LANDQATL,.(t)*P~,.(t) 
LANDVATL - value of landed fish in Atlantic Canada (I, 3) 
LANDQATL - quantity of fish landed in Atlantic Canada (X, 2) 

Total revenue includes revenues obtained from the sales of fish and 
"catch all" category called "other revenues" (eg., rebates). 

Fleet specific landed values (LANDV ) are calculated by: r," 

LANDV r," (t) = {l:. [LANDQr,,,,. (t) *PA~ (t) 1 } * [P r,",. (t=88) /PATL (t-88) 1 

where 

(1988) 

Note that the sum of landings of all vessel fleets does not equal 
the total for Atlantic. In other words, ~.LANDQr,,,,. does not equal 
~.LANDQA~· 

Fleet specific price (PI' ) (average for all species) is determined ,,, 
through an identity: 

Pr,,,(t) = LANDVr,,,(t) /LANDQr,,,(t) 

other revenue (OREVr ,,,) is equal to: 

OREVr,,,(t) - LANDVr ,,,(t)/LANDVr ,,,(t=88)*OREVr ,,,(t=88) 

LANDV - value of landed fish (X, 3) 

Total revenue (TRr ,,,) is a sum of landed value and other revenue: 

TRr,,,(t) = LANDVr,,,(t) + OREVr,,,(t) 

TR = total revenue (I, 3) 
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BLOCK 4 - De~t ~alance 

Debt balance (DBr ,.) is determined using the following statement: 

If [DBr,.(t-1)+CAr,.(t-1)-PAYr,.(t-1)]>DBI5 then 

DBr,. (t) = [DBr ,. (t-1) +CAr ,. (t-1) -PAYr ,. (t-1) ] 

otherwise: 
DBr (t) = DBr (t-1) 

IV IV 

There are two components of debt balance: an assumed base debt load 
and capital additions. The base debt load is the vessel debt load 
in 1985 (OBIS). It is assumed that debt in real terms never falls 
below this level. This assumes that for the fleet as a whole, the 
combined effect of normal debt paydown and vessel replacement by 
individual vessel owners causes total debt to be maintained at some 
base level. 

Total debt (base debt and capital additions) is retired at a rate 
equal to the annual interest payments. A midpoint of an 
amortization period is assumed where payment of interest and 
principal are approximately equal. 

BLOCK 5 - Investment 

Investment block consists of investment in vessels (the vessel 
value is assumed to be maintained each year), gear, equipment, 
vessel construction subsidies and capital additions. 

Capital Additions (CAr ) are: ,v 

If Nl r ,v(t-1»O then CAr ,.(t)=Nlr ,v(t-1)*REINVEST+CPI(t)*CAr ,.(t-1) 

If Nlr,v (t-1) < 0 then CAr,. (t) = CPI (t) *CAr,v (t-1) 

Nlr v = Net income of the average vessel in the rth vessel class in 
the'rth region (I, 8) 

REINVEST = reinvestment rate (X, 1) 

Capital additions are supposed to capture the common property 
phenomenon of increasing investment as net incomes rise. Capital 
additions are a function of previously specified reinvestment rate 
and are assumed to be totally financed by debt. 

Vessel Investment (VINVr ,.) is defined as: 

VINVr,.(t) = VINVr ,.(t-1)+CAr ,v(t-l) 

CA = Capital additions (X, 5) 
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Gear Investment (GINVr ,.) is defined as: 

GINVr,v(t) = GINVr ,v(t-1) 

Equipment Investment (EINVr,v) is defined as: 

EINVr,v(t) = EINVr ,v(t-1) 

Subsidies (SUBr,v) are defined as: 

SUBr ,. (t) = SUBr,v (t-1) 

Total Investment (TINVr ,.) is a sum of all investment components: 

TINV - Total investment (I, 5) 

BLOCK , - Employment 

Employment (EMPr v) is determined by multiplying the number of 
active vessels by the average crew size: 

EMP r,v (t) - VESr,v (t) *AVGEMP r,v (t) 

VESr v = number of active vessels in the vth vessel class and the 
rth region (X, 1) 

AVGEMP r v = average crew size in the vth vessel class and the rth 
region '(X, 1) 

BLOCK 7 - Costs 

Labour costs: 

Skipper share (SS~ ) is fixed at a 1985 level: • ,v 

SSr,v(t) - O.41*LANDVr ,v(t) 

Crew share (CSr v) is defined as the last period's crew share 
divided by last 'year's total landed value and multiplied by this 
year's total landed value: 

8 
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variable costs: 

Variable costs include crew share, skipper 
(food, fuel) and repairs and maintenance. 
with fishing effort and catch levels. 

share, operating costs 
Variable costs change 

Operating costs (OCOSTr ,.) are defined to be: 

OCOSTr,.(t) - OCOSTr,.(t-l)*CPI(t)/CPI(t-l)*DYFr,.(t)/DYFr,.(t-l) 

DYFr,.=days fished of the vth vessel class and the rth region (X,l) 

These vary with number of days fished but are independent of 
landings. 

Repairs (RCOST _) are defined as: r, • 

RCOSTr,.(t) = RCOSTr,.(t-l)*CPI(t)/CPI(t-l)*DYFr,.(t)/DYFr,,,(t-l) 

DYFr,.=days fished of the vth vessel class and the rth region (X,l) 

Fixed costs; 

Fixed costs (FCOSTr ,,,) are defined to be: 

FCOSTr,,,(t) = FCOSTr,v(t-l)*CPI(t)/CPI(t-l) 

Debt servicing costs; 

Interest payments (PAYr ,.) are defined by: 

If DBr ,,(t-l) >0 then 
PAYr,.(t)=PAYr,v(t-l)*DBr,,,(t)/DBr,,,(tl)*INTr,,,(t)/INTr,v(t-l) 

If DBr,.(t-l) <0 then PAYr,v(t) = PAYr,v(t-l) *INTr,v(t) /INTr,,,(t-l) 

Capital costs: 

Depreciation (DEPr ,.) is defined to be: 

DEPr,.(t) - DEPr,.(t-l)*TINVr,.(t)/TINVr,.(t-l)*DEPRATE(t)/DEPRATE(t-l) 

Total cost (TCr ,.) is equal to: 

TCr •• = CSr ,. +OCOSTr ,,, +RCOSTr ,. +PAYr ,. +FCOSTr,v +DEP r,. 
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BLOCK 8 - N.t inco •• 

Net income (NI v) is defined as total revenue minus total cost 
minus skipper s~are: 

Return on investment (ROIr,v) is calculated using the formula: 

ROIr,v(t) c [NIr,v(t)+PAYr,.(t)]/TINVr ,. 

10 
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APPLICATIONS 

overcapacity: 

The fishing industry on the east coast witnessed significant 
changes in financial performance during the 1980s. In the early 
1980s, a heavy reliance on debt financing and general over
confidence following extension of jurisdiction induced major 
restructuring of the industry. The years 1986-87 were remarkably 
profitable due to high groundfish prices - the staple species on 
the east coast. In the late 1980s, high interest rates, 
unfavourable exchange rates and resource shortages coupled with 
average commodity prices proved, once again, the general 
vulnerability of resource industries, particularly fishing. 

This section uses the Atlantic simulation model to estimate one of 
the underlying causes of the variable economic performance of the 
fishing industry in eastern Canada - overcapacity -by demonstrating 
the link between profitability of an average vessel and the number 
of vessels prosecuting the fishery. 

capacity utilization can be defined in many different ways, 
including the ratio of actual to potential output; the engineering 
relationship linking a given capital stock with the potential 
output; the point where the short run average cost curve reaches 
its minimum, or where it is tangent to the long run average cost 
curve. In this paper, however, capaci ty is def ined to be the 
number of vessels relative to some chosen level of profits and 
rates of return. 

Figure 2 illustrates the basic bio-economic model of fishing 
(called the Gordon - Schaefer model). The major premise of the 
model is that a given fish stock cannot be exploited too heavily 
without causing the ultimate decline in the fish population level. 
The total revenue (TR) curve in Figure 2 is obtained from the 
biological yield curve (with a fish population level on a 
horizontal axis and fish stock growth on a vertical axis). Because 
prices are determined in the world market and are assumed to be 
constant, multiplication of the sustainable yield by this price 
results in a total revenue curve. It should be noted that the 
sustainable yield curve is a long-run relationship. It is also 
assumed that fishing effort, in the long run, is changed by 
homogenous boats entering or leaving the fishery rather than by 
existing boats expanding their efforts. This assumption is 
necessary for the linearity of the total cost (TC) curve • 

The concept of maximum sustainable yield (MSY) is the simplest 
biological management objective that aims at the maximum harvest 
(in perpetuity) without altering the stock level. It is clear that 
the MSY concept completely ignores economic costs of exploitation 
of the resource. Once they are included, the most desirable point 
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of exploitation can be found between an open-access and the maximum 
economic yield (MEY) points depending on society's time 
preference. 

FIGURE 2 

TR.TC 

MEY MSY OPEN fiSHING EffORT 
I ACCESS 

TR,TC 

MC=AC 

fiSHING EffORT 

5 This aspect of the model will not be elaborated here. 
However, it is reasonable to assume that society will always prefer 
to receive some quantity of income now to receiving the same 
quantity later. 
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In an open-access fishery, an equilibrium is established at an 
effort level where total revenue equals total cost. This 
equilibrium point is stable because at higher levels of effort, 
losses (negative profits) encourage contraction (exit of some boats 
from the fishery), at lower levels of effort the existence of 
positive profits encourages expansion of effort and entry of 
additional boats • 

Figure 2 also illustrates the concept of maximum economic yield. 
On the one hand, the marginal revenue (MR) curve shows what happens 
to TR when effort changes by a small amount. On the other hand, 
marginal cost (Me) shows what happens to total cost when effort 
changes by a small amount. If MR exceeds Me, an increase in effort 
is clearly worthwhile, as is a decrease when Me is greater than MR. 
This point, where the MR and Me curves intersect, is called maximum 
economic yield (MEY) because it is the point where economic rent 
is maximized. 

It needs to be explained why fishermen would fish at effort levels 
beyond MEY. The new entrants are not worried about their effect 
on other fishermen. They are concerned with their own revenues. 
In other words, they face the average revenue (AR) curve and not 
the MR curve. As long as AR is greater than Me new fishermen will 
be attracted to the fishery until the open-access equilibrium is 
reached. 

The model clearly demonstrates that economic overcapacity exists 
when fishing effort (number of boats) exceeds the MEY point. Using 
Figure 2, it can be shown that a significant reduction of fishing 
effort (number of boats) can be accomplished without any 
significant change in total revenues. In other words, a move from 
the point of fishing effort associated with the open access to the 
MEY point results in the approximately same level of production 
with less inputs (boats) involved. From the economic point of 
view, the situation where the same output can be achieved with less 
resources, implies redundant capital and labour inputs. They are 
redundant because they are not necessary to harvest additional 
amounts of fish. More importantly, these resources could be 
employed productively elsewhere. 

To further illustrate the concept of overcapacity in harvesting a 
simple example might be used. A virgin fish stock is discovered 
and fishermen are given the opportunity to prosecute it under open
access conditions. As a result, at least in the long-run, 
fishermen (vessels) enter the fishery each trying to maximize his 
share of the catch until total costs are equated with total 
revenues obtained from the fishery. This solution is doubly non
optimal. Firstly, the stock is fished beyond the MSY point 
threatening its biological survival. Secondly, the number of 
fishermen (vessels) is not optimal from an economic perspective as 
unconstrained entry results in equalization of average, not 
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marginal costs and revenues . If a regulatory body at this point 
attempted to curb non-productive fishing effort by introducing, for 
example, limited entry licensing, the most likely response of these 
licence holders would be to expand fishing power of their vessels 
to increase their individual catches. This process is known as 
capital stuffing. 

In fact, the history of fishery management in Canada follows 
closely the above-described example. The evolution could be 
characterized by the early preoccupation with conservation as a 
major guiding principle to fishery management and more recent 
attempts concentrating on improving economic performance. 
Following the period of open-access, Canadian fishery managers 
sought solutions in limited entry programs coupled with a global 
quota system to curb unproductive fishing effort. As time passed, 
it was clear that limited entry licensing did not prevent 
industrious fishermen from exerting more pressure on fish stocks. 
As a result, the Canadian fish stocks, which are capable of 
producing considerable economic rents to all Canadians including 
fishermen, yield low economic returns in aggregate. The costs of 
enforcing complex regulations and employment of redundant capital 
and labour inputs are directly related to this dissipation of rent. 

Estimates: 

First, the simulation model was used to estimate fishermen's 
incomes (both skippers and crewmen) and profitability of fishing 
enterprises in the Newfoundland Region . Then, the model was 
constrained with respect to fishermen's incomes and net income 
accruing to the average enterprise. Specifically, crew members and 
skippers were assumed to earn $18,000 annually (about the average 
industrial wage in Newfoundland) and net income was set to 
guarantee a 10 per cent rate of return on investment. In addition, 
for this base case simulation, Atlantic landings were assumed to 
stay constant at the 1990 levels. 

Given a fixed fish supply allocated to each enterprise in the 
model, the only variable capable of adjusting was the number of 
active vessels. Thus, the pre-determined income level could only 
be achieved by a reduction in the number of vessels . It should be 
noted that income levels were chosen arbitrarily and the model of 
course is capable of accepting different scenarios. Simulations 
were performed for the inshore, nearshore, purse seine and crab 
fleets in the Newfoundland Region. Table 1 below presents a 
summary of results (Appendix 1 provides a copy of the standard 
output with no reductions in the numb~r of vessels and assumption 
of constant average landings beyond 1990). 
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TABLE 1 

FLEET REDUCTION ESTIMATES 

ASSUMING $18.000 INCOMES AND A 10 PER CENT ROI 

INSHORE 

NEARSHORE -47% 

PURSE SEINE 

CRAB +54\ 

As Table 1 illustrates, between 33 and 66 per cent of the inshore, 
nearshore and purse seine vessels would have to be removed from the 
fishery to guarantee the remaining participants $18,000 annual 
incomes and a 10 per cent return on investment (ROI). The crab 
fleet, on the other hand, could be increased by 54 per cent. It 
can be seen that potential changes in the number of boats in the 
fishery of the Newfoundland Region would have to be significant. 

aesource Simulations: 

The above set of simulations was expanded to include different 
scenarios about the resource growth. (Previous analysis assumed 
no increases in landings over time . ) This time, groundfish, 
pelagic and shellfish landings were assumed to change by five, one 
and negative five per cent. Since the model operates primarily on 
landed values these assumptions about landings are equivalent to 
prices increasing (decreasing) at the same rates . 

Changes in the resource growth may indicate a relationship between 
the "optimal" (defined here as meeting a minimum $18,000 incomes 
for skippers and crewmen) number of boats and resource 
availability. In other words, it is possible to estimate an 
increase in the number of vessels due exclusively to the growth in 
average landings. This relationship is presented in Table 2 and 
is called elasticity. Elasticity is the measure of responsiveness 
in one variable due to a change in the other. In this case, it 
measures a percentage change in the number of "viable" boats due 
to a 10 per cent change in Atlantic (not Newfoundland) landings • 

Other assumptions included: reinvestment rate is set at 10 per 
cent, fish prices increase at the rate of inflation (CPI), crew 
share is $18,000 in 1990 and subsequently stays at this level in 
real terms, skipper share and return on investment are respectively 
$18,000 and 10 per cent. 

15 



Eatimate.: 

Table 2 illustrates adjustments necessary for a viable fishing 
industry in the Newfoundland Region in 1990. The table includes 
the base case scenario (zero resource growth) from the previous 
section. In this section simulations were not done for crab 
vessels as they satisfied the viability criteria. 

If the fish stocks (landings) grew by 5 per cent in 1990, the 
inshore sector woulg have to be reduced by 64.5 per cent. If, for 
example, the stocks decreased by 5 per cent, the reduction of 68 
per cent would be necessary. The elasticity column shows the 
response of the number of viable vessels to a 10 per cent growth 
in landings. specifically, if landings increased by 20 per cent, 
the viable nearshore sector could be increased by 10 per cent (two 
times the elasticity of five per cent) relative to the "zero
growth" scenario. 

tab]. II 

'leet Reduct10D ~st1m8tes Assum1Dg Resourg2 Growth 

Regu1red AdtustmeDts to V1ab111ty 1D 1999 

NevioUDd1aDd Reg10D 

Year 1 9 9 0 

Annual 0 +1 +5 -5 +10\ 
Growth in Elasticity 
Atlantic 
Landings 

Inshore 0.663 0.660 0.645 0.680 3\ 

Nearshore 0.468 0.463 0.442 0.495 S\ 

Purse Seine 0.333 0.323 0.297 0.364 7\ 

16 
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Conclusions: 

The Atlantic Simulation Model was used to obtain adjustment 
estimates given two criteria: a guaranteed annual income of $18,000 
for each participant and a 10 per cent return on investment to each 
enterprise assuming dilferent rates of growth in landings. The 
results suggest that the required number of boats participating in 
the fishery of the Newloundland Region would need to be 
significantly reduced if these criteria were to be satisfied • 

The magnitude of these adjustments should be interpreted with 
caution. The model is based on the financial performance of 
average vessels which represents a major shortcoming of this 
methodology. Therefore, the policy implications cannot be stated 
unambiguously. The estimates clearly indicate too many vessels for 
the available fish resource, but it would be virtually impossible 
to reduce the fleet capacity by, say, 50 per cent by removing 50 
per cent of vessels. This is due to the fact that vessels are not 
uniform in their capacities to fish successfully. 

In other words, reducing the number of those fishermen who do not 
catch substantial amounts of fish would not eliminate the pressure 
on the resource as the capacity of those remaining would not be 
significantly lowered. On the other hand, reducing the number of 
highly efficient fishermen (highliners) would need to be 
accompanied by a proper "distribution" of their catches to 
guarantee increases in average incomes of those remaining in the 
fishery. The reduction of highliners would not improve the average 
financial performance of the harvesting sector as a whole if their 
catch accrued to another group of highliners. 

Finally, reductions in fishing effort (number of boats) will not 
instantaneously lead to an improved financial position. In fact, 
lower fishing effort may result in lower catches and lower revenues 
until a fish stock recovers. In other words, current revenue 
losses need to be compared with future gains. To accomplish this, 
a dynamic model is necessary. However, the static Gordon-Schaefer 
is still useful to illustrate the magnitude of required 
adjustments. 

17 
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P.,.: I 

ATlA"TIC FLEET MODEL o.t.: 23-A.9-9O 02 :41 PM 

GUERAI. Do\TA Itt5 1986 1981 19sa 1989 1990 1991 1992 199] 1994 1995 
--_ .. --... ---_.----... ----.-----------.---_._-----------------------._----.------------- ------------------------------------------------------
FLEET REDUCTION RATE 01 01 01 01 01 01 01 01 OX 01 01 
CPI 127.2 132 .4 138 .2 143 .8 lSI. 0 158 . 1 168.2 111 . 1 116.3 18\.6 181 .0 
TAX RATE 301 30X 30X 30X 30X 30X 30X 30X 30X 30X lOX 
IMTERUT RATE lOX lOX lOX lOX lOX lOX lOX lOX lOX lOX lOX 
DEPRECIATION RATE 51 51 51 51 51 51 SI 51 5" 5" 5" 

TOTAL LAMOIMGS TOWMfS 
6ROUNOFISH 7sa.08] 785.960 166.325 133.841 664.847 567,867 567.867 567.867 561 .867 561.867 567.867 
P[lASIC 271.370 293,800 319,941 390,907 336,446 336,U6 336,U6 336,U6 336,446 336,446 336,446 
N'C 148.184 165,520 119,164 199,549 221,841 221.841 221.841 221.841 221 ,841 2l1.84J 221.841 

CAlCULATED LANDED ,.ICE WhoI ••• I. to l.nded R.tto 2.30 
6IIOUIIOI'1 SH SO.3' SO.41 SO.61 10. 51 SO. 53 SO .56 SO .59 SO . 60 SO .62 SO.64 10.&1 
PELAGIC 1°·20 10. 28 SO .25 10.25 SO.26 10 .28 SO.29 SO .30 SO .31 10 .32 10.33 
N' C 2.27 $2.59 S2.92 S2 . 70 S2 .83 S2 .91 $3.12 ,3 .ll $3.31 $3 .41 13.51 

lMO(O VAlu( 
fIIIOIRIDfISH 1297.042 usa, 160 1514.232 1371.471 1353.891 1316.890 $333,052 $343,043 1353 ,335 1363.935 1374.853 
PELAGIC $54,483 181.200 $80.226 198.613 S75.899 193.3\3 S98,072 $101 . 014 SI04.044 S107.l66 S1I0. 381 
" 'C '338,632 S429.1IO S513.001 $538 .326 $447 . 360 $651.964 S691.521 $112.266 $133 .634 S755.643 $718.312 



'age: 2 

IIt\If1lUII\IW\ FLfn 
I"SHORt 1985 1988 1987 1988 1989 1990 1991 1992 1991 1994 1995 
.-... -.----.---.---_.----------------_._------------------------- --------------------------------------------------------------- --------------
6..-c1fhh Kg 16832 17886 20536 24826 22 • .,2 19.211 19.211 19.211 19.211 19.211 19.211 
"l'lIC' Kg 3398 .. 52 3882 11848 10.197 10.197 10.197 10. 197 10.191 10.191 10.197 
'" Kg 513 412 452 481 535 535 535 515 515 515 535 

, OF ACTIV( ,rSS£lS 3.747 3.747 3.81l 4.015 4.015 4.015 4.01S 4.015 4.015 4.015 4.015 

c_ 51 •• 1.9 1.1 1.6 2 .0 2.0 2.0 2 .0 2.0 2 .0 2.0 2.0 
IIftka Ftahed 0 .0 0 .0 21.9 20 .S 20 .S ZO.S 10.5 lO.S 10 .S 10.S 10.S 
Day. FI_ 70 .0 13.3 11.8 18 .9 18.9 18 .9 78 .9 Ie.9 78 .9 18.9 18 .9 

IMST"UT Rtl",£STMNT RAT£: 0 .00 

V., .. l. S9. 141 S9.483 SII.345 SI3.345 Sl4 . 1l0 Sl4.9S4 S15.817 S16.124 S17.659 S18. 621 Sl9.612 
&Nr S10.475 $10.390 SIl.341 $16.035 S16.035 $16.035 S18.035 S16.035 $16.035 S16.035 Sl6.035 
Facllltl •• , tqulpoont SI.I90 SI.924 $l.1I6 SZ.403 SZ .403 Sl .403 S2.403 Sl.403 $Z.403 $2 . 403 $2.403 
Subsldl" $163 $179 Sl88 Sl54 Sl54 $154 $154 S754 Sl54 $154 S754 
e.plt.1 AddItIon. SO $SOI SI.189 $185 S814 S863 S907 $934 $961 $991 SI.021 
Tot.1 I_._t .n.170 '23.017 $28.719 U3.322 U4 . 146 U5.009 135.916 $36.851 SlI.813 138.804 139.825 

OteT UlMe£ (year ""') n.037 $1.94a $l.685 $1.809 Sl.381 U . 962 U.533 15.106 S5.664 $6. 209 $6.742 

RtV[1tU( Coleul.ted L.ndod 'rice 1988 SO.45 

LandI "'. kg 20743 22710 24870 31155 33224 29943 29943 29943 29943 29943 29943 
A.g . 'rIca kg. SO .41 SO . S2 SO . 18 SO .47 SO . SO SO . 52 SO . S5 SO.51 SO .58 SO.60 '0.62 Tot.l l.ndod V.l .. $ $9.196 $11.721 S19.366 $17.471 Sl6.754 S15.6S8 S16.456 $16.950 SI1.458 SII.982 S18.522 
Other R_ ... S43 Sl31 SO SO SO SO SO SO SO SO SO 

Tot.l R_ S St.a19 SII . a58 SI'.lee S17 . 411 SlI.764 SlS.658 $16.456 '".950 SI1.458 $\7 .982 '".522 
COSTS : 

C_ Shere Sl.017 U.604 S4.024 n.116 n . 566 $3.330 U.5OO $l .605 U.713 $l .a25 13.939 Operatl", Co.t. SI.401 SI.485 SI.658 SI.719 SI.805 $1.890 SI.986 $2.046 $1.101 52.170 $2 . 236 Ropolr , IIolnt $143 SI.140 $2.660 Sl.121 Sl.864 11.998 S3.lSI $3 . 246 $3.343 $3 ."3 U.541 1nt ..... t $152 Sill Sl04 S201 S250 S292 S334 $316 S411 S458 S491 Other fI oed Co.ts U44 1315 S310 S3S7 13IS U92 S4U $425 sa38 S451 $464 
Gop ... latlon S814 SI90 $1.121 SI. 241 SI.218 SI.310 SI.344 SI.319 $1.415 SI. 452 $1.490 

TOTAL COSTS SS. 591 sa. 105 S9.918 S9.913 SI0.131 SIO.lJ3 SI0.728 '11.011 SII.4l4 SII.I99 $12.173 

5KI"£~ !MAAt U.24a IS. 001 $9.388 51 .498 ".all S6.420 se.741 $6.149 SI . I58 $1.111 S7.514 

Mn IKFOIIt TAX $0 (SI.250) SO $0 (S246) 1$975) {S1.019) (S1.OI6) ($1. UJ) (SI.189) ($1.245) 

DIPlO'lll£IT 7.11' '.370 '.197 8.030 8.030 8.030 '.030 8.030 8. 030 8.030 a.03O 

R£TUIIlI 011 UIV[ST"UT Ut -5X IX IX 01 -ll -lX -21 -21 -21 -21 
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'oge: 3 

II£l/fOUIIDI.AI flEET 
W£AltSHOIIE INS 1986 1981 1988 1!189 1990 1991 1991 1993 1994 1995 ..... -.. ••...••••...•.....•.•••...•....... . ... .. ... .. ..... __ ••• . . . . .. • __ . __ . __ .. -.------- ---- --- . 0 _ _ _ _ 0 _ • • •• _ _ _ _ _ __ • __ _ 

Gf'CIIIIIII'I.1t It4 14454 711~1 100030 ~969~ 54 , 083 48,194 48,Itt ",I" 48.1~4 4~ . 194 4'.1~4 

"I'lle. Itg 1"89 21098 IlW 3J~OO 29.111 2~ , 11I 19.111 rg.11I 1" , 111 1'1, III rQ,II1 

"' Itg 
2506 3612 2190 4686 5, 210 5. 210 5. 210 5,210 5. 210 5,210 5. 210 

, OF ACTIYE VESSELS 503 S03 4\3 432 432 432 432 432 432 432 432 

Crew SI,. 3.4 3.5 3.6 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 
\leek. f hhod 0.0 21 .6 2l .4 21.1 21.1 21 . 1 21.1 21.1 ll.l 21. 1 21.1 
o.y, fhhod 80.5 69 .6 15.9 15.9 15.9 75 .9 15.9 15.9 15 .9 15 .9 15.9 

11IVESTMUT REINVESTMENT RATE : 0.00 

V .... lI $59,347 $68,461 $66.632 $61.113 $69.715 $72,570 $75.4" S78,573 S81.141 S85.004 $68,385 
&.tt. $25,653 $31,053 $30,683 S36. 102 $36.10l $36,702 $38, 102 $36,102 $36.702 $36.10l $36.702 
f •• llltl ... (qul,.ant Sl,393 Sl.216 $3,063 S3.132 $3.132 $3.73l $3,132 S3,732 $3,132 $3. III $3,73l 
Sub.ldl.e 11 ... ) SI3,72S $14 ,6t6 SI4.943 sa. 798 sa. 798 S8.798 $8,798 sa,791 sa. 198 sa , l98 S8,791 
Copl .. l Addltl ..... SO SI.258 SI.622 $l,662 S2,195 S2 .921 $3 ,076 n,l68 n .263 n,361 $3.462 
Totll let In ... t ... t $102 , 119 $118,615 S1I6,945 S1I9,007 SI21.802 SI24,729 S127.805 S\30 ,913 S\34.236 SIl7.591 $141.059 

OE8T IAlAICE IYOI. end) $23.1. S23.826 $l0.919 S21 . 350 521,3SO S21.350 S21.350 $21.3SO S21.3SO S21.3~0 SlI.3SO 

R£YEIIUE Col.ulattd l_ 'rIce 1988 SO .52 

l.ndl.... k, 19800 91490 115577 98282 88,470 80 . 581 110.581 110. 581 60.581 80.581 60.581 
AV9. 'rIc. kt. $0 .36 SO . 46 SO .67 SO . 56 SO .61 SO.65 SO .68 SO.70 SO .12 SO . 15 $0.11 
Total l.ndod VII .. S SZ8. 659 S44 . 453 $16 ,938 S~4 . 587 S54.395 $52 . 285 S54 .951 S56.600 $58. 298 $60 .047 SII.148 
Other R ....... $ $71 SII2 SO SO SO $0 $0 SO $0 SO $0 

Total R ....... $ S28.735 S44.565 S16.938 S54,581 S54.395 $52 ,285 $54 ,951 $56.600 $58. 298 $&0. 047 $61.848 

COSTS 

Cr .. S ..... $IZ,909 $19.631 S29.523 $19,115 $19.646 $18 ,884 $19 .147 $20,442 $21.056 S21.681 SZ2.338 
O!oe.atlnt eoete 15,078 $S,m $5,196 15,699 SS.985 S6.266 $6,586 $6,783 $6,987 11,196 SI,412 
Repair' Malnt Sl,969 S5.930 S1,535 S8,681 S9.122 S9.550 SIO,038 $10,339 S10.649 $10.968 SII.291 
InterHt SI , 519 SI,824 $1.389 SI,298 SI.298 SI.298 $1 .298 SI,298 SI . 298 SI . 298 SI.298 
Ot .... '\Kid eoete SI,385 S1.858 SI.605 SI,822 SI.913 S2 . 003 $2,105 S2 . 168 $2.233 S2 . 300 $l.369 
Dep.eclatlon n,l99 $3.179 S4,122 S4.841 S4,955 $5.014 SS . 199 SS,328 $5.461 $5,591 $5 ,138 

TOTAl COSTS $28.059 $38 ,444 S49.970 $42 .062 S42.918 $43 .075 S45.072 S46.358 $41.682 S49.047 SSO. 452 

SlCIPPER S_[ $677 S9, 536 S26. 968 $12.525 SII. 417 $9. 210 S9 ,819 S10.242 $10 ,615 SlI.OOO $11.396 

NET 8EFOII[ TM SO (U.4IS) SO SO SO SO $0 SO SO SO $0 

["",O'lll[IIT t,m 1.781 1.492 I. SOD I._ I._ I._ 1.500 I._ 1.500 I._ 

InUIIII 011 IlIVESlIIE.' IX -IX IX IX IX IX IX IX IX IX IX 



,age: 4 

NEVFOUIDlAND FLEET 
CAA8IIEW 1985 19M 1987 1988 1989 1990 1991 1992 1993 1994 1995 -.--_. __ . _._-----.------------------------------------------------------------.----------------------------------.----------.-----------------
Grouncffl '" Kg 12230 .6596 U025 38105 H.S22 29 •• 87 29 •• 17 29,.87 n • .a7 29.U7 n,'87 
,.lltCI Kg 12.85 60580 39582 51272 ".129 " . 129 " , 129 U.129 U.129 U.129 u.1n 
M' Kg 1~962 1.1930 121613 1157.7 128. 611 128.671 128, 611 128.611 128. 617 126.677 128. 617 

, Of ACTIVE VESSELS 51 51 59 65 65 65 65 65 65 65 65 

Crw SIte 5.3 5.2 5.3 5.5 5.5 5.5 5.5 5. 5 5 . 5 5.5 5.5 
lletlftl ,tohod 0.0 26 .0 2'.1 23 .9 23.9 23 .9 23 .9 23 .9 23 .9 23 .9 23 .9 
01,. ' .. hod 60.9 11.8 ~.3 71.5 11.5 71.5 71.5 71.5 11 .5 11. 5 11.5 

IIIVESTM€NT REIIIVESTM€MT RATE: 0 .00 

V" .. 10 $165. 391 $297.1l' '300.815 U12.lts '31' .3~ $l2l.111 1328,U3 133C. 'OS $3.0.515 U".869 1353,363 
&N, $" , 121 '81,358 $73.730 $75,'50 175,'50 "5,'50 "5,.50 ,'5,'SO $15,'SO 115,'50 115,'SO 
Focll1tl" • Equlpllnt $10, '19 $10,216 $6, 158 '15,555 '15.555 $15.555 '15.555 $15 , 555 115. 555 $15. 555 $15, 555 
Sub.ldl •• $.5,.16 $105,18' $60.200 161,203 161,203 ,61,203 161,203 161,203 161,203 '61,203 '61.203 
COllI tel Addltt_ 10 $l ,362 16,626 15,159 15,'11 '5.612 15,961 '6.140 16,32' n.51' '6, 109 
Totll I_t .... t $2",569 .... . 125 "'8,189 1'69.562 S.,. .980 S'80.652 "86,613 $492 . 153 "99. 011 '505.591 1512.301 

OEIT MI.AIIt£ (yea, """, $51.089 1112. 858 '63,531 1100. 100 S98.963 $98.155 $97,652 $97.'71 $97.'80 191,612 19a.~2 

REVUUE Cilculited llnded Prlte 19 .. SI.68 

llnctl ntl kg 23.328 249107 208220 20512' 207.329 202.293 202,293 202.293 202.293 202 . 293 202.293 
Av9 . PrIce " . SO. '1 SO.16 '\.18 SI.U '1.63 SI . 7' .1.83 ,I." '1.91 1l .00 12 .06 
Totll llnded V.lu. I $95,030 Sl89 .982 .2U.99. '295.381 1338.315 Sl51,806 Sl69.149 1380.841 $392.266 S.0 • • 03. "16,155 
Other R •• en ... $1 . 071 Sl2 SO SO '0 10 '0 10 SO 10 '0 

Tot ............. $",101 $189.991 $2U .99. $295.361 1336.315 1351,806 1369, 749 $l80.841 $392 , 266 "~.034 •• 1',155 

COSTS 

C .... Shere 139.090 '74,368 190.~9 1113. 118 Sl29,559 '13'.126 '1'1.591 '1.5 ... 5 $ISO, 220 SI51.127 '159.369 
OperoUnt Costl '25,113 S28,926 $22.831 .23 .... 12',661 125.823 '27.1'0 S21,9~ S28 . 793 '29.657 $30. 547 
R .... tr , ""tnt SS.12l '17,920 $23. 769 Sl5. 261 '16. 028 .16.181 117.631 Sla.l66 Sla . 111 119.213 Sl9,8S1 
Int ..... t ,5,117 '1.31. 18.~8 S6.291 16.225 16.17. S6.U3 S6. 131 16. \32 S6.1" S6.167 
Other fInd C",t. 15.73S " .069 " . 151 '1'.~6 $1 •• 1.9 '15 ,442 '16.230 Sl6. 717 '11.218 SI1 . 13S '18. 261 
Depreclltton .a •• 17 '13.013 '22.111 S23 .069 S23.335 123.61' S23.901 $2' ,208 12'.519 12' .839 125.169 

TOTAL COSTS "',794 SI41,869 1116,012 1195. 181 111'.581 IUt . 561 1131.65. SU9.0U U'S, 594 $252.314 $259 .369 

SKIPPU SHAlIE ".306 S27,308 '69 . 112 '100.100 Sl23.15' $ll9.l'5 SI37.095 SI41,aI9 'U6,172 1151.660 Sl56 . 1a6 

MU BEFORE TAX '0 $13.018 ($270) SO .0 SO .0 .0 SO '0 '0 

lMPlOVMEMT 224 268 311 356 356 356 356 356 356 356 356 

InUilM 011 IIIVESTII(MT 01 .1 n II II II II II II II II 



'ote: 5 

REllFOUIIO\.AIIO FLUT 
PUlSf SflRf. 1 .. 5 19. 1987 1988 1989 1990 1991 1992 1993 1994 1995 
--~----.------------.----.--.-.------------------.-- - - -- .-------- --.-.-- - ----------.--- -- - - --- ------------- -- - - -------- - _ . _- -- ---- - - -- -- - - - - - -6rouftcIf I oil «v 370et 30328 66531 el580 31.610 32. 115 n.115 32.115 32. 115 32.115 n.115 
'.I,IC. K, 157195 211998 182631 253545 218.221 218.221 218.221 218.221 218.221 218.221 218 .221 

"' «v 778 2334 1566 1618 8. 536 8.536 8.536 8.536 8.536 8. 536 8.536 

, OF ACT1Y[ Y[SS[LS no 130 160 195 195 195 195 195 195 195 195 

C_Sh. 4.2 4.2 4.5 ' .6 e .6 '.6 4.6 ' .6 ' . 6 ' .6 ' .6 _. Fhhod 0.0 20.0 21.8 22.1 22 . 1 22 .1 22.1 22 . 1 22 . 1 22 . 1 22 . 1 
00>", Fhhod 42 .4 51.0 65.3 65 .5 65.5 65 .5 65 .5 65 .5 65 .5 65 .5 65 .5 

I MVESTNUT R[I"'[ST"£"T RAT£: 0.00 

, .... It S'7 . 285 "3.786 SI08.892 '116.659 '119.921 '123.3e6 '126.932 'UO. l01 '13'.58e $138.582 '1'2.701 Geer ..... 46 "7.182 $58. 199 '60.231 $60.237 '60.231 $60.237 $10.231 '60. 231 '60.U7 $60.ll7 
F.clltU .. , r""Ipoteftt " .53' U.515 $'.164 $'.81e $4.87e $e.874 $4.874 $e.814 $' .87' $4 .814 $'."4 Subtldl .. $24.092 SUI.411 $26. 134 SU.946 $23.946 $23.9'6 S23.946 S23.946 '23 .946 '23.ge6 $23.946 
Capite. Addltl .... SO $1.698 S2.53' S3.262 S3.'25 U.586 U.169 U.882 Sl.999 S'.118 $e.2e2 
Tot.l Inw .. tMont '175.863 '154.658 S198.524 S208 .918 S212.'OC S215.990 $219.759 S223.64\ S221 .639 1231.158 Sl36.000 

0(8T IJALAIIC£ (1M' end) '44.3]2 135.8'8 $33 .34\ $38.864 $38.864 '38.864 U8.864 $38.864 $38 .864 S38.864 $38.864 

R£V[1IU[ Calcvleted L.nded PrIce 1988 $0 .35 

L.ndl .... kg 155811 244660 25013' 302802 264.'21 258.932 258.932 258.932 258.U2 258.932 258.932 
Awg. "Ie. kg. '0.23 SO.21 $0.3' $0 .31 $0.35 $0.36 SO.38 $0 .39 SO .'O $0 . '1 SO.42 
Tote. L.nded Ve .... U5

i
861 '66.119 "6.395 $94 .109 $91.383 $92.933 $97.172 S100. 602 SI03 .620 S106.129 SI09.931 

Othe. R ••• nu. I 103 Sl.634 SO SO $0 SO SO SO $0 So So 

Tot.l R ....... S '35.91. $61 . 153 $86.395 $94 . 109 $91.383 $92.933 197.612 SlOO.602 SI03.620 S.06.129 '109.931 

COSTS 

C_ Silo .. S11.515 $31.998 S29.683 $36.111 U5.480 136.081 Ul.922 $39 .059 ,40.231 "1.'38 S'2.681 
Ope,.tI", eo.to S8.144 '5.669 $1 . 219 $1.603 ".984 $8.359 $8.786 S9. OC9 $9 .321 S9. 600 19.888 R.,.I, • Molnt $3. 964 $5.81' SI0.52' S12.301 S12.911 '13. 52' 114.21' 11'. 640 '15.019 115. 532 115.998 
Interelt n . 651 S2 . 166 SI,195 SI. 936 '1.936 SI.936 S1.936 SI. 936 11 .936 S1.936 SI .936 Other fl nd coati SZ.249 12. 2e2 S2 . 212 Sl . 1.3 Sl.931 S'.I1S 14.325 S4 . e55 ".589 14.126 S4 .868 Deprecl.tl ... $5.110 1'.519 $6.480 sa. 288 S8.'l' se.566 18.116 S8.810 19.029 S9 . 192 $9 .360 
TOTAL COSTS $38. 290 152.461 S58.033 110. 643 S10.612 S12.583 S7S.898 S78.010 seO.I84 S82 .42' 'ee.131 
SKIPP[R SHM[ (S2 .319) 110.821 128.361 S2' .039 S20.11I $20.350 nl.11' '22.593 $23 . 436 S24.30S S25. 200 

NET IUOR[ TAX SO ".465 SO $26 SO '0 SO SO $0 SO SO 

EMPLO'l"UT 551 551 120 891 891 891 891 891 891 891 891 

R£TUIIN 011 IttY£STME"T -3X 'X IX IX IX IX IX IX IX IX IX 
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FZLES AND MODEL OPBRATZON 

The model utilizes the Lotus 1-2-3 spreadsheet software and can be 
run on any microcomputer with sufficient memory. The new models and 
data are contained in the following files: 

FLNEW.WK1 -

QUEBEC.WK1 

PLANT.WK1 

DATAB?WK1 

D8?WK1 

BASECASE.WK1 

BASEQUE.WK1 

PLANTBAS. WKl 

contains the new fleet model for the Newfoundland, 
Scotia-Fundy and Gulf regions. 

contains the new fleet model for the Quebec 
region. 

contains the updated plant model. 

contains the cost and earnings data for all 
fleet types. There are currently 6 files. 
The? stands for the numbers 3 through 8 (ie. 
1983 - 1988). 

contains the data from the corresponding 
DATAB?WK1 file as values rather than as 
formulas. This intermediate file is necessary 
to transfer the data into the model files 
correctly. 

contains the basecase values of the FLNEW.WKl 
model. These numbers are picked up by the 
graphing macro in the model. 

contains the basecase values of the QUEBEC.WKl 
model. 

contains the basecase values of the PLANT.WKl 
model. 

Note: The keyboard macros described in the original report operate 
in a somewhat different manner but accomplish the same tasks as 
described in the earlier report. 

Base Macro: this macro (ALT-B) updates the base case if it is 
necessary to compare two scenarios. It should not be necessary to 
use this macro often. 

output Macro: this macro (ALT-O) plots the output of the model. 
Once changes are introduced and the spreadsheet is recalculated 
(F9), the output macro will plot the base case and simulated data 
for visual comparison. 

Fleet Macro: this macro (ALT-F) moves the fleet profile data from 
individual data files into the file containing the model. 
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Each of the DATA8?WK1 files contains a 
"\0". These macros generate the 
data{ie.D8?WK1). 

macro at the range named 
value copies of the 

UPDATING TKB DATA AND ADDING NEW DATA 

In the following section a step by step procedure for adding 1989 
costs and earnings data for Newfoundland region is described. 

Step 1 

step 2 

step 3 

step 4 

step 5 

copy the file named DATA88.WK1 to a file named 
DATA89. WKl. 

load DATA89.WK1 and enter the data in the columns 
corresponding to the fleet types in the costs and 
earning"s data. The calculated data for the model 
are found in ranges named NF INSHORE, NF NEARSHORE, 
NF_CRABBER AND NF_SEINE. -By inspect ron of the 
formulas in each of these columns the corresponding 
columns for the basic data can be located (ie. 
NF_CRAB is weighed average of columns Nand 0). 

invoke the macro by pressing Alt-O. An "r" will be 
left in the panel at the top. It is meant to tell 
lotus to replace the file when the file already 
exists. As this is the first time the macro has 
been used the file does not exist, therefore the 
macro does not need to replace it. The r is just 
a leftover and can be erased by pressing Esc. Do 
not forget to save the file DATA89. WKl. It contains 
the original data and formulas. 

load FLNEW. WK1. and Goto \F and move left two 
columns. This area contains the macro for loading 
the data. The first column contains the year 1985 
through 88. The next column has the range names 
for the various fleet types (ie. NF INSHORE). The 
next column contains the macro instructions for the 
loading the data. They are in formula form and are 
calculated using the range name text in the previous 
column. 

make a 1989 section. Copy the rows and columns 
containing the Newfoundland fleet ranges and macro 
formulas for 1988 to the bottom of the 1983 rows. 
Edit the first of the new macro formulas. The 
formula contains a (goto) NF xxxxx (each of the 
fleet names have a range name located at the top of 
the 1985 column for that fleet type). The 1988 
formulas will have three (right) 's to move the cell 
pointer to the top of the 1988 column. Add another 
(right) to move to the 1989 column. You should also 
change the file name from 088 to 089. Copy this 
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step 6 

step 7 

step 8 

, 

edited cell to the rest of the 1989 Newfoundland 
macro cells. 

goto the top row of the 1990 column in the 
Newfoundland Inshore part of the spreadsheet ({goto} 
NF INSHORE 4 x {right}). Edit each of the rows in 
thIs column to change the fixed reference to the 
1988 column (ie. $EXX) to a fixed reference to the 
1989 column ($Fxx), with one exception. In the 
Landed value row is a reference to the calculate 
landed price. It should be lett as $E. Once you 
have edited this column copy it out to the rest of 
the columns in this tleet type. Then copy this 
range (1990 - 1995) to the corresponding ranges in 
the other fleet types. 

goto the calculated landed price in the Newfoundland 
Inshore section. change the reference to column E 
(1988) to F (1989) . Copy this formula to the 
corresponding locations in the other fleet types. 

invoke the macro Alt-F to read in the new data. 
Invoke Alt-B to generate a new base case including 
the new data. Save this new version of the model. 
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