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~BSTRACT

Ridler, ~L B., and ,'1. Kabic. 1988. Economic aspects Jf salmon aquaculture in Atlantic Canada. Can. Ind.
Rep. Flsn. Aquat. Sci. 188: i; + 13 p.

Farming of Atlantic salmon has expanded rapidly in Europe, and with a lag also in Atlantic Canada,
particularly Ne'd 8runSdick. Salmon farming can be fitable; it is dlsJ a growth industry in the soutnwest
region of New Brunswick which presently has the hi t unemployment rate in the prJvince. The indus nas
dlready generated approximately 300 person-years a work and further job creation will occur as the i try
expands. This report examines these socio-economic aspects of salmon farming. Complementary to, rather than
competitive with, the commercial fishing of Atlantic salmon, the report analyzes the impact of aquaculture on
the commercial fisheries. Profitability is demonstrated using actual Norwegian data and hypothetical data for
Canada. Concern over imminent market saturation is examined by estimating price and income elasticities of
demand; the results indicate a strong domestic mar-ket with some potential for exports. Overall, the prospects
for expansion appear promising, with attendant socia-economic benefits for the Atlantic economy.

Ridler, 11. B., and M. Kabir. 1988. Economic aspects of salmon aquaculture in Atlantic Canada. Can. Ind.
Rep. Fish. Aq uat. Sc i. 188: iv + 13 p.

L'elevage du saumon de 1'Atlantique s'est repandu tres rapidement en Europe, et avec un peu de retard, il
prend de plus en plus d'essor dans les provinces de l'Atlantique, plus particulierement au Nouveau-Brunswick.
L'elevage du saumon peut etre rentable. II represente une industrie en pleine croissance dans Ie sud-ouest du
Nouveau-Brunswick, oG sevit actuellement Ie taux de ch6mage Ie plus eleve de la province. Cette industrie a
deja engenfre la creation d'environ 300 annees-personnes et on estime qu'elle en creera d'autres a mesure
qu 'elle prendra de l'essor. Le present rapport se penche sur les aspects socio-economiques de l'elevage du
saumon. II analyse les incidences de 1'aquaculture sur la peche commerciale du saumon de l'Atlantique, et i1
estime que ces deux activites sont complementaires plut6t que competitives. La rentabil ite de 1'aquaculture y
est demontree, a 1'aide des donnees reelles empruntees a la Norvege et des donnees hypothetiques estimees pour
le Canada. On examine le probleme de la saturation irrminente des marches en estimant l'elasticite de la
demande par rapport aux revenus et aux prix. Les resultats de cette analyse laissent voir en marche interieur
fort et quelques possibilites sur Ie plan des exportations. Dans l'ensemble, les perspectives d'expansion
semblent prometteuses et les provinces de 1'Atlantique devraient en retirer des avantages socio-economiques.
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As a common re ource, the commercial fisheries
hav~ experienced ov rfishing to the extent that II
ocea1 fisheries fac biological collapse. Among the
species invol IS Atlanti salllon. Botht/orld and
Canadian landi have been declining; the world
wild catch of lantic salmon has declined from
14,800 t in 1973 to less than 10,000 t by 1983.
:anadian lanljings (wer the sa"le period fell from
1894 t to 1221 t.

The (jecl ine in commercial landings of a high
value species created ideal opportunities for
farming. Initially in Norway, and later in
Scotland, Ireland, Iceland, the Faroes and Canada,
farming of Atlantic salmon attracted private invest­
ment because of its potential profitabil ity. By
1980, output of farmed Atlantic salmon, principally
from Norway, was 4900 t; by 1986, output was more
than 59,000 t. World production of farmed Atlantic
salmon is now four times the wild catch of Atlantic
salmon.

Still in its infancy in Canada, farming of
Atlantic salmon has also shown exponential growth.
From a total output of 6 t in 1979, output grew to
163 t in the calendar year 1984 and approximately
297 t in 1986. Some 33 salmon farms are now
operating in New Brunswick alone. In addition,
Atlantic salmon is being cultivated in the Pacific
off British Columbia.
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cau d include athe s of Canada, and eve1 thee
spe ies. The ini: a chapter It/ill ,,:xamine the
eco omic interrela ia ship bett/een the commercia!
fis eries and aqua ul ure. The second chapter
~xamines the fi ab lity of' salmon "jrming, using
both actual hy ical data, and the potentia
contribution of sa mon farming to Atlantic Canada.
The third chapter analyzes the market for Atlantic
salmon. Given the projected output of farmed sa mon
in Canada and elsewhere, will there by an over­
SJpply and subsequent deterioration of farm income?
Any conClusion must be tentative, but estimates of
demand elasticities encourage a relatively sanguine
outlook.

THE COMMERCIAL FISHERIES

A MODEL OF THE COMMERCIAL FISHERIES

The wild Atlantic salmon catch has declined
but, as Table 1 shows, Canadian landings of 1200 t
in 1986 were still more than four times the 297 t
output of farmed Atlantic salmon. This section
provides a brief review of the traditional fishery
model. Management of individual river systems
requires an escapement model for salmon but, for the
species as a whole, the traditional models of Gordon
(1954) and Schaefer (1957) are appl icable. In their
theoretical models the rate of growth of the fish
stock (biomass) is assumed to be a function of its
size:

where x is the fish stock, F(x) is the growth rate

This report examines certain economic aspects
of farming Atlantic salmon. It focuses particularly
on Atlantic Canada, although the general framework

dx/dt = F(x) - H(t) ( I)

Table 1. Canadian landings and exports of Atlantic salmon 1973-86.

Landings Exports
Real Fresh Frozen Rea 1 export price index

Volume Value landing VOTume Value Volume Value
Year (t) ($000) price index' (t) ($000) (t) ($000) Fres h Frozen

1973 1894 3470 100.0 79 264 621 2193 100.0 100.0
1974 1931 3658 93.3 125 420 292 974 80.8 85.3
1975 1929 3618 83.3 82 338 467 1714 100.4 84.6
1976 1909 4270 92.5 57 295 596 3554 Il7 . 2 127.9
1977 1856 5488 113.3 73 437 575 3434 125.8 118.7
1978 1217 4455 128.7 83 494 363 2067 114.8 103.9
1979 943 3713 126.8 103 870 175 1347 162.9 128.7
1980 2393 8966 109.5 129 927 474 3681 127.0 84.9
1981 2074 7608 95.2 198 1521 402 2667 123.0 89.4
1982 1464 5606 89.8 124 988 267 1534 113.6 69.9
1983 1221 4833 87.8 152 1392 147 761 Ill. 4 59.6
1984 816 3152 82. I 52 399 39 222 89.4 62.8
1985 J 826 3530 87.3 45 455 80 628 113.3 83.2
1986 J 1209 4685 76.02 143 1176 116 942 88.6 82.7

Source: Calculated from the Department of Fisheries and Oceans, Annual Statistical Review of
Canadian Fisheries, Ottawa: various issues; Statistics Canada, Exports by Commodlty and
Country, Catalogue Nos, 65-202, Department of Fisheries. Canadian Fisheries-Landings
(various issues).

'Dressed or round weight.
'Landing price index divided by the Consumer Price Index (all items).
'1985-86 preliminary landing volume and value.



In the above equation, r is the intrinsic growth
rate of the fish stock and k is the environmental
car ing capaci of the stock. In the absence of
any vesting, e are two values for x (0 and k)
for which the rate of growth of the biomass will be
zero. Equation 2 yields a parabola if F(x), the
growth in Fish stock, is plotted against x, the fish
stock itself. It impl ies that if the fish stock is
small, the biomass will grow quite rapidly. Growth
rate will ~each a maximum and then decline gradually
until the biomass reaches its carrying capacity.

F(,) = rx(l - x/kr

Figure 1 summarizes the basic Joints of the
trad it iona 1 The tot a1 revenue curve is tne
"monetized" susta nable yield curve. If the Orlce
of fish is set equal to unity, then the clr~e~
ponding total revenue curve becomes the yield curve.
Total cost curve has been drawn as a linear function
of effort. The common-property equ i 1ibr; urn is
obtained at EZ because at the level of effort, the
TR = TC condition is satisfied. The economic­
efficient equilibriurTI is at Eo,lIhere the marginal
cost of effort is equal to the marginal revenue.
The common property equilibrium can also be
biologically inefficient if the equil ibriurTI is at a
lower level of stock than the maximum sustainable
yield (MSY) stock.

of the biomass and H(t)
is commonly assumed in t
stock follows the 1ogi st
follows:

s the rate of harv st. Ie
e 1 iterature that isn
c ,growth model, wh (1 is as

( ? \
~ I

tota 1 f'evenue (TR) is equa 1 to tota CJS

This equil ibr;um i3 inefficient.
[ rr \;, ,,-,/.

dxI dt = r x(l - xI k) - Ex = 0 ( 4)

Substituting from (2) and (3) to equation (la), and
setting a = l, '<'Ie have the fol1owing:

Fish harvesting can be expressed as a function
of fishing effort (standardized units of fishing
time or fishing activity). Assuming a proportional
relationship between harvest and effort, the
following equation can be written:

where a is the constant of proportional ity (the
catchabil ity coefficient) and E is total effort.
For the sake of simpl ifying the exercise, we can
normalize units of effort by setting a = 1. The
biological equilibrium is defined as a situation
where the natural growth rate is equal to the
industry harvest rate. In other words, the rate of
change in the fish stock is zero:

The above analysis can be used to derive the
steady-state long-run supply curve of the open­
access fishery. In Fig. 1, panel (a), a fami ly of
total revenue curves has been drawn for different
unit- prices of fish. As fish prices increase, the
TR curve is blown out. The TRI curve is for a
price level of unity and thus it becomes the yield
curve. The point of intersection between the TC and
TR curves indicates the common-property equilibrium.
For an equil ibrium effort level, the supply of fish
(harvest) is read along the yield curve. Once the
maximum sustainable yield is reached, further
increases in prices wi 11 lead to greater effort and
reduced catch.

The relationship between price of fish and the
resulting harvest has been graphed in panel b
(Fig. 1). The steady-state supply curve of fish
from the open-access fishery is a backward-bending
one. It is possible that the demand curve could
shift to the right far enough to intersect the
supply curve at its backward-bending portion. This
lIil1 lead to overfishing.

(3 )

( la )

H(t) = aEx

dx/dt = F(x) - H(t) = 0

Equation (4) can be solved to obtain a biological
equil ibrium stock size, x*:

THE IMPACT OF SALMON AQUACULTURE ON THE
COMMERCIAL SALMON FISHERIES

Assuming that the price of fish (P) and the
unit cost of effort (c) are constant, the profit
function can be written as below:

For any E < r, the equilibrium is unique. The
equiliJrium '1arvest H* (sust3inable yields),
corresponding to a given level of E is given by the
fo 11 owi ng:

The unregulated fishery will reach an
equilibrium vlhere rents are equal to zero. As long
as some positive rents exist, more fishermen will
enter the fishery and utilize the stock. Thus, the
unregulated common-property equilibrium occurs where

Em is the maximum sustainable yield. The
sustainable yield curve is basically the long run
production function of the industry. The
traditional analysis is a long run analysis because
it assumes complete stock adjustment to changes in
the level of effort.

In this section, market interactions beLleen
common-property fishery and aquaculture are examined
for a single species, say Atlantic salmon. [t is
assumed that farmed fish and wild fish are perfect
substitutes. The fish are produced by a large
number of commercial operations which can be divided
into two groups based on the technology employed.
The first group of firms belongs to the traditional
fishery and these apply fishing effort to the
common-property stock to obtain their harvests.
Their behavior has been evaluated in the previous
section.

The second group of firms belongs to the
commercial aquaculture and produces fish under
managed conditions. These firms use factor inputs
in a way which is the same as in the private­
property case. The economics of production and
supply for an aquaculturalist is much the same as
discussed in any intermediate microeconomics text.
A typical fish farm will equate marginal cost to the
marginal revenue to maximize profit. The supply
curve of the firm is the marginal cost curve above
the average cost curve.

(5 )

( 6)

(7)A = PH* - cE

x* = k(l - E/r)

H* = kE(l - E/r)
oH*loE > 0 for 0 < E < Em
oH*loE < 0 for Em < E
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Fig. 1. Derivation of a steady-state supply curve for the
common-property fishery.



The Atlantic salmon industry's sUDpl; curve is
the horizontal sum of the individual supply curves
of all firms producing the same "ish. The shape of
the aggregate supply curve will depend on the
relative weights of aquacu1tura

'
and traditional

supplies. The relative weights, and hence the shape
of the supply curve, will not be constant given the
unpredictability of the commercial fisheries (e.g.
the world catch of Atlantic salmon ranged between
9300 tin 1982 and 12,400 tin 1984). In Fig. 2,we
na'ie derived the e s ly curve of the
industry (Sa+c) s a hor zontal sum of the
aquaculture suppl; Sa and the common-property
suppl; Sc' In the absence of aquaculture, the
common-property equ iii br ium output ,,,ill be Oland
the price will be pl. Biologicaloverfishing
takes place at such a high price and the
introduction of aquaculture supply in this market
lowers equiliorium price to Pz (assuming constant
demand), raises equilibrium quantity to 04 and
lowers the incentive to overfish. At price P2,
the open-access fishery is harvesting at a level
which is lower than the maximum sustainable yield.

.c:
P1.,

I
U. 1- 1
0 I

1
~ 1

1
Q)

P2
- - - - _I __

(,) I
... I

Q. I
I 0I
I

02 03 04

Quantity of Fish

B

Quantity of Fish

Fig. 2. Market interaction between common-property
fishery and aquaculture.
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The imp'ica ions af a quora an the open-access
fis ery harvest s exp'ained in Fig. 2b. Let 00
be he quota on ish harvests. Because of the
quo a, the suppl; from the open-access fi
becomes perfectly ine'astic at the quota leve The
vertical suppl curve Sq is no'" aljded to the
supply curve aquacultJre (Sa) anc the
resulting sUDply Sa+q is iratin. In roduction 0

aquaculture to an open-access fi with quotas
lowers equilibrium price and raises quantity
exchanged. The lower market price reduces the
incentive to violate the quota.

The additional supply from aquaCUlture and con­
sequent downward pressure on prices generates
opposition to aquaculture from the capture fisher­
men. This is particularly so when aquacultJre
threatens to dwarf the output from the capture
fisheries. Internationally, cultivation of Atlantic
salmon is forecast t8 expand so rapidly that by 1990
the capture fisheries may ~ccount f8r less than 10~

of total supply. Canadian output of cultured
Atlantic salmon could equal the Canadian commercial
landings of Atlantic salmon in 1987; in 1982, farmed
output was only 5% of the commercial catch. The
threat of lower prices clearly is of concern to the
commercial fisheries. However, paradoxically the
net effect may be beneficial. If the current stock
is below the MSY because 8f overfishing (as with
Atlantic salmon internationally), lower fish prices
will reduce fishing efforts. Fish st8cks can then
be replenished, with higher fish yields later. The
effect of aquaculture on the commercial fisheries is
therefore ambiguous, with lower prices initially,
but ultimately increased landings. It should be
noted that consumers will benefit through lower
prices. Taxpayers will also benefit as lower prices
reduce the incentive to overfish and violate quotas
where they exist. This should mean tax savings in
fishery management (such as buy-outs and policing).
Thus, aquaculture may cause initial hardship in the
commercial fisheries, but consumers and taxpayers
benefit, and perhaps in the long run even the
commercial fisheries.

SOCIO-ECONOMIC VARIABLES

FINANCIAL FEASIBILITY

The purpose of commercial aquaculture is to
make profits. Experience from Norway indicates that
farming Atlantic salmon is pr8fitable. In 1982, a
survey of 104 Norwegian farms ~as undertaken by the
Norwegian Department of Fisheries; for the first
time, data were available on a large number of farms
actually in production (Ridler and Kabir 1987). In
all, more than a quarter of all farms '"ere surveyed
with a higher proportion sampled from the larger
farms. In addition, the size distribution of salmon
farms, and the regional distribution, make the data
singularly interesting. Four size groups are
differentiated with an average for each group. The
last column shows the national average for all
farms. The results of the survey are given in
Table 2.

Table 2 shows that the average farm makes
profits. This is consistent with the Gerhardson and
Berge (1978) study and with the unsatisfied demand
for farming licenses. When annual revenues are
compared against annual costs, the average profit
(row 8) per farm exceeded $100,000 in 1982, wit~ the
amount varying from $29,000 for the smallest to more
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Table 2. Costs 3nd revenues 'Jf Norwegian salmon and trDut farms in 1982 (in Canadian dollars
at 6.37 N.I(.KR C $1).

Item

4 Production income ($) 102,202
Sa 1es 85 , 990
Stock changes 16,212

8 Gross profit ($)

9 Person-years

1
2
3

5

6

Group size (ill 3
)

Mean size (m J
)

~1ean output (kg)

Fixed costs ($)
Ren t
Interest
Depreciation
Imputed interest on

owner's capital

Variable costs ($)

Total costs ($)

<3000 mJ

1,999
23,129

19,045
9,020
4,768
4,003

1,254

54,108

73,153

29,049

1. 17

3-5000 mJ

3,550
51,261

223,603
181,254
42,349

48,721
20,908
16,158
9,275

2,380

121,921

170,642

52,961

2.10

5-7000 mJ

5,534
80,131

365,386
290,890

74,986

80,004
37,281
21,949
16,432

4,342

187,000

267,004

98,872

3.20

7-15,000 m'
8,080

128,391

652,696
543,853
108,843

115,474
45,696
21,826
34,537

13,415

281,782

397,256

255,440

5.20

>15,000 m'
29,309

225,386

1,110,088
987,339
122,749

305,757
155,641
35,660
86,970

27,486

575,547

881,304

228,784

11. 20

National average
5,386

79,989

353,107
293,341
59,265

74,698
33,510
16,530
18,623

6,035

173,744

248,442

104,665

3.19

10 Capital stock ($) 26,368 59,785 76,082 259,644 543,325

11 Capital-labor ratio
(K/L) 22,537

12 Capital-output ratio
(K/O) 1.14

13 Output-labor ratio
(OIL) 19,768

14 Average total cost
($/kg) 3.16

28,469

1. 17

24,410

3.33

23,776

0.95

25,041

3.33

49,932

2.02

24,691

3.09

48,511

2.41

20,124

3.91

37,798

1. 51

25,075

3.10

15 Marginal cost ($/kg) 3.46 3.34 2.70 4.00

Sources: Calculated from Fiskeridirektorat, Lonsemdundersokingar for Fiskeoppdretsanlegg 1982.
No 8/84, 8ergen 1984; Fiskaren. Tuesday, 7 August 1984, p. 26.



than a quae-ter of a 'li 1 ion do 11 ars for far'lS
bet'dee 7,000-15,000m J

• Comparedtlith the
Norweg an commercia' 'isneries, these profits are
lery h gh. Profits of commercial fishi boats over
13 liere $15,000 in 1982, barel $8000 boats
bet\'leen 8-LJ m (FIskerodIrektor 1984). For' some
farm sizes, annual profits exceeded fixed invest­
ments. I shou'd be emphasized that because of the
licensing requirements, the salmon farmers are
enjojing some economic rent. Thus, the profit
figures reported in row 3 include profits as 'dell as
r en t s .

The profit figures reported in Table 2 are
averages for farms of a certain size. Actual
profits earned depend on such factors as the
location of farms and management skills. While the
average surplus per worker on the most profitable
sized farm (7,000-15,000 m') 'das $49,123, the range
within the group of 20 farms surveyed went from
-$1500 to almost $100,000. The two most profitable
farms per worker were in the smaller group; there
the maximum profit per worker exceeded $175,000.
Similarly, while the average profit per worker in
the smallest group of less than 3000 m' was
substantial (at least compared with the commercial
fisheries), four within the group suffered losses
(the largest loss being $42,000).

Atlantic salmon farming in Canada has not yet
reached the degree of profitabil ity of Norway,
partly because Canada began later than Norway, also
because the rate of expansion has been slowed by
lack of smolt and access to credit. However, the
prospect of profits has been sufficient to entice
new farmers. The number of salmon farmers in New
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Bruns'dick has increased frOm about s Ix in 1982 33
in 1986. in British Columbi , the number Of salmon
farms (mostly of coho and ch nook, but also Atlan~ic

sa lmon) has increased dr-amat ca lly. At the end Of

May 1986, there were 54 active grow-out facilities;
by the middle of November, a further 47 licenses had
been issued, and for the 1987/38 season, a total of
254 farms are forecas. Financial profitaoility IS
illustrated bya hetiC'l' farm. Clearl any
conclusions must tentative. Financial
technical coefficients have been based on 1986/37
New Bruns\'iick data; profits of actual farmsJdrj
according to such variables as site, management,
etc. Detailed worksheets and software (using Lotus!
are available from the authors on request.

The farm in April of Year 1 is assumed to buy
10,000 smolt (at $3.20), and each April thereafter
purchase 30,000 smolt. Given the estimated growth
and mortality rates, this farm would produce from
Year 3 an approximate output of 100 t. This, as the
Norwegian data suggest, is an optimum size. ~t

present, producer prices for Atlantic farm salmon
exceed $6.00/lb; however, a conservative price of
$5.00/lb was assumed. No inflation factor is
included in the model on the assumption of unchanged
relative prices. Table 1 shows that the landing
price in real terms (net of inflation) has been
falling since 1978 and by 1986 was 25% below that of
1973. A similar decline in real salmon prices has
occurred in Europe (Irish Sea Fisheries Board 1986).
Hence it was thought plausible for long-run
projections to use a price lower than the present
retail price. Results are shown in Table 3.

Table 3. A hypothetical sea cage Atlantic salmon farm (100 t annually by
year 3).

Capital investment

Cash flow analysis
Net sales @$5/1b
Cost of sales

Variable
Fixed (excl. dep)
Depreciation

Total

Gross profits
Administration
Marketing

Net income (before
tax)

* (Tax 50%)'

Net income
Depreciation
Net cash flow

Year 1

124,900

70,000'

126,331
15,951
30,912

173,194

(103,194)
4,704

(107,898)

(107,898)
30,912

(76,986)

Year 2

84,000

361,760

480,805
15,951
50,388

574,144

(185,384)
4,704

43,410

(233,498)

(233,498)
50,388

(183,110)

Year 3

77 ,000

1,082,080

616,341
15,951
68,232

700,524

381,556
4,704

129,849

247,003

247,003
68,232

315,235

Year 4

1,082,080

616,341
15,951
68,232

700,524

381,556
4,704

129,849

247,003
76,035

170,698
68,232

238,930

Year 5

1,082,080

516,341
15,951
68,232

700,524

381,556
4,704

129,849

247,003
123,501

123,502
68,232

191,734

'Government cash grant.
'Tax payable after accumulated losses.

Internal rate of return over 10 yr = 32%.
Payback period = 4 yr.
Labor capital ratio over 10 yr = 11%.
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EMPLOYMENT

( 8)

in Octobe'­
ar ,jo es

zero; n'Jt
credit no
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= 11%

Ct

10
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t = 1

exceed 8ne million d8lldrs $1,118,20l)
8f the third year. Not unt 1 the fifth
the closing balance on the ank loan
until the eleventh year is ccess to bank

needed. Thus, "hile potential'y
itable, salmon farming is financially r sky and

unprofitable during the initial years. To ease t~e

caSh-flow shortage, the New Brunswick nnVPl'ncnpr,r has
provided a cash contribution (of $70, )"J assist
new growers. They have also provided loan
quarantees.

Even incorporating an allowance for supervision from
the initial year does not increase the capital­
labour ratio beyond 18%. ~:naller farms of 50 t a
year show similar ratios (Ridler 1984). In terms of

10
cost per job l: Ct/man-years, each man-year o·

t = 1
employment costs approximately $160,000. The low
labor absorption is confirmed by Norwegian data. As
Table 2 shows. the average farm in Norway only
provides three man-years of work, the largest group
of farms eleven.

One of the attractions of salmon farming to
governments concerned about unempl tis its
potential for providing jobs. New unswick has
higher unemployment than the national average (3
percentage points higher in August 1987) and the
region where much of the salmon far'ming occurs,
higher unemployment rates than the provincial
average (the highest rate in the province in August
1987). The employment impact of salmon farming is
both direct and in support industr'ies. Whether
measured by capital-labor ratios or cost per job,
salmon farming shows moderate labor absorption.
Using the hypothetical farm data in the Appendix and
the notation C = total cost, and Clt = total labor
cost, the labor-capital ratio:

On the positive side it should be noted that
the aggregate impact on employment can be signi+i­
cant. In 1982 Scottish salmon farming employed
almost 300 people directly, in Norway approximately
2000. New Brunswick's projected output of 1100 t i,1
1987/88 should provide direct, on cage site
employment for 180 people. This is small compared
with the more than 3000 in New Brunswick's
commercial fisheries. The employment is, however,
year-round and not seasonal as in the commercial
fisheries. Moreover, it is in isolated communities.
labor force participation rates in New Brunstiick are
the second lowest in Canada; by providing jobs in
rural communities, salmon farming enables those
COlTl'Tlunities to earn income. The regional aspect of
salmon farming is emphasized in Norway, with the
northern provinces given preference in the granting
of licenses. An additional aspect of salmon
farming, relevant in Norway but not in Canada, is
that of providing alternative emplOyment to the
fisheries and agricultural sectors; in Norway almost
two-thirds of salmon farmers and their employees
come from the fisheries or agriculture.

The table illustrates n t income a d cash flovls
of the hypothetical farm dur ng its ini ia 1 5 yr Of

operation. Revenues and cos s are simi ar from year
3 onwar8S but, because accumulated losses of the
first 2 yr can be carried "orward for tax purposes,
the table projected 5 yr to illustrate after tax net
income. As can be seen, variable costs are more
important than capital investment; over the first 3
yr fixed investment is less than $300,000 while
variable costs exceed $1,000,000. It conforms to
Norwegian experience as shown by rows 5 and 6 in
Table 2. The principal component of variable cost
is that of feed (approximately 50% Of variable
cost), ',lith most of the remainder shared bet'"een
labor (18'''), marketing/processing (17:q and smolts
(13%). The proportions are similar to those
experienced by salmon farms in British Columbia (DPA
Group Inc. 1986).

The table illustrates the potential profita­
bility of sea cage salmon farming. The internal
rate of return over 10 yr is 32%, the payback period
is 4 yr. It should be noted that this assumes a low
($5/lb) price of salmon. With a current price of
$6/lb, the rate of return exceeds 40%, and the
payback period is reduced to 2 2/3 yr. That Table 3
is a conservative estimate is indicated by Norwegian
experience. Table 3 shows after-tax net income of
$123,500. The Norwegian data in Table 2 show 1982
profits of farms with a mean output of 80 t average
$99,000, those of 128 t farms averaged $255,000.

It should be noted, as Table 3 shows, that net
income is negative in the early years. Given the
long growth phase of salmon in seawater and the need
to feed them for 18 mo before they can be harvested,
salmon farms can face a severe cash-flow squeeze.
For the first 18 mo, the cash flow is consistently
negative; for the first 2 yr, this 100-t farm
accumulates losses of over 300,000. Thus salmon
farmers must rely on credit. In practice, equity
financing is important, if only as condition for
debt financing. Banks have been reluctant to lend,
partly because of the newness of industry and partly
because of the risks unless ther'e is fish mortal ity
insurance. To provide a high estimate of costs, the
hypothetical farm assumes reliance on bank
financing. The extent of the cash-flow problem and
the need for (banks) credit is illustrated in
Fig. 3.

However, no allowance has been made for imputed
wages of the owner and family. Moreover, mortality
rates clearly affect profitability. The
hypothetical farm assumes 9% mortality rate over the
18 mo. However, predators, disease or lethally cold
water temperatures could increase that rate sharply.
Sensitizing for mortal ity rates, a 10% increase in
mortality almost halves the return on investment
(Henderson (984). Similarly, the price of salmon
dramatically influences profltability. At $4 per
lb, net income is reduced to $30,500 from year 3
onwards. To some extent, therefore, profi tabi 1i ty
depends on exogenous forces. Water temperatures and
market prices for an internat ionally traded
commodity, such as salmon, are outside the control
of an individual farmer. Yet as Norwegian
experience shows, good management and strict quality
control, while not sufficient, can produce profits.

The top diagram shows that even in full
operation the cash flow is seasonal, but for the
first 18 mo, the cash flow is consistently negative.
Hence there is reliance on bank financing. The
lower diagram in Fig. 3 shows that bank loans will
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NET FOREIGN EXCHANGE EARNING THE :1ARKET

Atlantic salmonid exports from eastern Canada
in 1985 earned more than a "Tlillion dollars as Table
1 shows; among these exports were 70,000 farmed
rainbow trout and Atlantic salmon marketed
Atlantic Silver in New Bruns'wick. Eventually, f
or three-quarters of cultured salmon may be exported
(Woods-Gordon 1983). Even assuming one-th ird is
exported and that certain equipment is imported, sea
cage salmon farming appears to be a net earner of
foreign exchange and one that is efficient. One
criterion merely compares the foreign exchange
earned with the amount spent on imports. Using the
notation CM as the cost of imported inputs, CD,
the cost of domestic inputs, Zx as the revenues
from exports, and i the discount rate, the foreign
exchange criterion can be written:

SUPPLY

Indi lidua 1 Farm Supply

From a microeconomic perspective, farm sup 1;
1S the marginal cost curve. As a price taker, he
producer will set output Ivhere marginal cos: (a ove
ave~age variable costs in the short-run) equals
price.

Unfortunately, the individual cesponses by 104
Norwegian fisn farmers surveyed ace not available.
The data were grouped by farm sizes before making
these available to the public. Thus, 'Jur cost
analysis is based on the group sizes which have been
chosen by the Norwegian Department of Fisheries.

The hypothet ical farm of 100 t a year, assuming an
export coefficient of one-third, earns net foreign
exchange - in excess of two million dollars over
10 yr. The second criterion is more sophisticated
in that it discounts foreign exchange earned, and
takes into account the domestic cost of earning
foreign exchange; it can be written:

t=IO
L: Zxt > or <

t-l
( 9) Since the salmon farming industry is well

established in Norway, it may be argued that the
farms are in their long-run equilibrium position.
Thus, there are no fixed factors of production.
Although, for accounting reasons, fixed and variabl~

costs are always recorded separately for economic
analysis, all costs should be treated as variable
costs in the long run. The long-run cost is a
function of production levels and may be written as
follOWS:

Again, assuming one-third of output is exported, the
criterion is positive. Using a 15% discount rate,
the internal exchange rate is below parity with the
US dollar, this is below the official exchange rate,
and hence indicates efficiency. These results are
only to be expected of an industry which relies on
few imported inputs.

where C and 0 are costs and volume of production,
respect i vely.

The above cost function is based on the
standard neoclassical production function, which may
be specified as follows:

(12 )

(11 )

f (K, L, M)

C = g (0)

o

(10)
t=10

L:
t=l

LINKAGES
aO/aK> 0, aO/aM > 0, 00/"0 K < 0, etc.

Seasonal unemployment in fishing and fish
processing industries can be moderated by making
farmed salmon available for processing and marketing
in the off-peak period. Salmon farming will also
provide indirect jobs by creating demand for various
inputs required for fish farming (such as cages and
food for salmon, smolt prOduction, processing,
trans portat i on, etc.). Metal (rather than the
traditional wood) cages are being built in Saint
John, dry feed is being manufactured in Fredericton
and moist feed in Beaver Harbour. Additional income
generated by the production process will have a
multiplier effect on the fishing communities. In
1982, the Scottish salmon farms produced 2151 tonnes
of salmon and directly employed 297 people with
another 200 indirectly employed in related activi­
ties. Using the same ratio of two-thirds of an
indirect job per direct job, total employment in
Atlantic salmon aquaculture in 1986 was approxi­
mately 300. This does not include the more than 40
government and university personnel involved in
research, education, training, technical extension
service and related activities.

where 0 is the maximum amount of output which can be
produced with any given combination of labor service
L, capital service K, and raw material M. The
production function is assumed to be such that the
marginal products of factors of production are
positive but diminishing. Thus, the production
function shows the so-called law of diminishing
marginal productivity. The size of K usually
determines plant size and in the long run the plant
size is variable.

Both the average total cost (C/O) and the
marginal cost (1IC/1I0) \vill be convex from below if
the production function exhibits increasing returns
to scale when the output level is low, then passes
through a stage of constant returns, and finally
exhibits decreasing returns to scale when the output
level becomes larger and larger.

The average total cost and the marginal cost
computed are reported in rows 14 and 15 of Table 2,
respectively. If one excludes the smallest two
groups of farms, then for the rest of the farms the
average total cost seems to be somewhat U-shaped.
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Table 4. Actual and forecast supply of Atlantic
salmon.

Source: Irish Sea Fisheries Board. The Atlantic
Sa lmon Farming Industry, Dubl in, 1986.

It should be noted that our computed marginal
costs are quite crude in the sense that they were
not calculated on the basis of marginal changes in
output. In fact, the variations in output and costs
between successive groups were substantial.

Norway remains the dominant producer, with 690
salmonid farms in 1986 yielding about 45,656 t of
salmon (and a further 4310 t of trout). Scotland is
a distant second with output of 9700 t in the same
year; Ireland's 12 major farms produced 1500 t in

981. The remaining
anada, Sweden, Spa;
egin farming until 1e
reach comparable Ie e's

1986, up from on 1 ; 35 t in
producers, namel; Iceland,
the Faroe Islands, rjid 10t
1980's and thus have yet to
ofJut put.

In Atlantic Canada, given present technology,
the biological maximum production of cultivated
salmon has been conservatively estimated at
5,000-10,000 t in the Bay of Fundy alone (Anderson
1980). The Southern New Brunswick Aquaculture
Development Committee, a federal-provincial
industrial advisory body, has proposed that the Bay
of Fundy salmonid industry alone could account for
5000 t by 1990. Currently, one small farm operates
in Newfoundland and seven in Nova Scotia combine
salmon and trout cultivation, but the center of
production is clearly in the Bay of Fundy where some
30 farms contain more than 1,000,000 fish. Output
has increased dramatically in both volume and value
from 48 t worth $522,000 in 1982 to 297 t worth
$3,602,000 in 1986. In 1987, output should surpass
1100 t.

.An expansion of the industry is icted
a'l produc i ng countri es. Owi ng to 3- or 4-r
growth cycle of the salmon, reasonably accurate
forecasts of production are possible. Also, the
availabili of smolt has proven to be the limiting
factor in production process; current smol'
production can therefore be co~sidered a good indi­
cator of future salmon output. Projections for
total output of farmed Atlantic salmon in 1990 range
from 153,000 to 177,000 t, witn Norway probably
accounting for close to 100,000 t, Scotland
25,000 t, Ireland 10,000 t and North America perhaps
7000 t (Irish Sea Fisheries Board 19B6).

In addition to Atlantic salmon, output of
cultured Pacific salmon is projected to increase.
Of the six species, two (coho and chinook) are
farmed in British Columbia, the state of Washington
and various Pacific countries. Though Canada and
the United States contained 40 and 10 Pacific salmon
farms, respectively, in 1984, they are becoming
overshadowed by Japan where the industry, which
produced 6800 t of coho in 1985, has been
experiencing an annual growth rate of about 50%.
Twenty-five farms in Chile accounted for an
estimated 1300 t in 1986 and New Zealand's three

The main constraints to production are the
lethally cold water in much of Atlantic Canada which
restricts output of the Bay of Fundy, and the
existence of a 1imited number of protected sites in
that area. In 1986/87 one farm in New Brunswick and
two in Nova Scotia lost fish because of cold water.
Output here has also been restricted by a lack of
smolt so that existing farms have ~een prevented
from expanding and obtaining economies of scale.
During the early years, the federal government
helped make up the short-fall by supplying smolt,
but increasingly in New Brunswick the private sector
is able to meet the demand. Three hatcheries are
now being developed and run by Sea Farm Canada Ltd.,
a Norwegian-Canada Packers SUbsidiary, with total
production capacity of over one million smolt. In
addition, Connors Brothers Ltd. at Lake Utopia and a
number of smaller hatcheries should eventually
provide sufficient smolt, enabling growout
facilities to meet their potential.

1990 forecast
tonnes

1986 actual
tonnes

1980 actual
tonnes

The sma'ler arms produce two s ies of ~ish

trout and sa mon - allevlate ir cash-flow
problems in he early years of operation. The cost
of product io . of trout is considered to De lower
than that of sa'mon, thus Jwering the overa'l cost
of production for the smaller farms. If the entire
output consisted of salmon alone, then the actual
cost of uction would be higher than the reported
cost. nee only the smaller farms produce both
salmon and trout, the cost &i reported in Table
2 should 'Je usted uploiar'd these farms. The
corrective fa should be highest for the smallest
group size and then decline as the farm size
increases (Ridler and Kabir 1987).

This correction should make the average cost
curve U-shaped for the entire range of output, thus
suggesting increasing returns to scale followed by
constant returns and eventually decreasing returns
as output level expands. The above correction wi 11
also change the marginal cost of production. If
average cost is falling when the output level is low
but expanding, then the marginal cost wil I always be
below the average cost.

Aggregate supply

The supply of farmed Atlantic salmon has
increased dramatically as shown in Table 4. In
recent years, total world output has grown at an
average annual rate of 40%. With wild landings
constant or even declining, the total harvest of
cultured Atlantic salmon has risen from just over
10,000 t in 1981 to approximately 60,000 t in 1986.

Farmed
Norway 4,150 45,657 100,000
Scotland 600 9,700 25,000
Ireland 21 1,500 10, 100
North America 500 7,000
Other 1,750 11,000
Total 4,771 59,107 153,100

Wi ld (avg. ) 11 ,300 11,200 11,200

TOTAL 16,071 70,307 164,300
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far-ms, suppl ied by eJ state-run hatchery, produc
about 250 t annually.~hile total produ ':ion J

farmed Pacific salmon was imately 0,000 n
1985 and has been projected be as hig as 22,0 0

1990, 'he indust wi 1 probably remain dwar ed
by tradi tiona 1 Pis . landings of coho and
chinook alone exceeded , ': in 1984 and total
landings of Pacific salmon (all species) was close
to 575,000 (Irish Sea FiSheries Board 1986).

DEMAND

exten,js frOm 1955 to 1982. A log-linear vers 01
gave decidedly better results and hence only his
/>:rs ion has been reported. There were no se,' ous

1ems of mUI tieDl ineari'y and autocorrelat on.
t-values are included in the parentheses. The

equations were estimated in invertej form neca~se

this form often gives a better fit for commodities
whose supplies do not adequately respond to the
current price. The price of Pacific salmon was
tested to see if there was degree Of substituta
bil ity bet'"een the t"o va"i es of salmon.

Domesti c

Atlantic salmon caught by the Canadian
commercial fisheries is generally sold domestically.
Table I shows that of the 1209 t landed in Canada in
1986, only 259 tor 21% '"ere exported. Similarly,
the bulk of farmed Atlantic salmon sold by (the
market ing co-op) M Jant ic Si 1ler is marketed within
Canada.

where Pf = price index of fresh Atlantic salmon;
Pt = weighted average of prices of fresh and

frozen Atlantic salmon;
I = per capita disposable income;

Of = per capita consumption of fresh
Atlantic salmon;

Ot = per capita consumption of fresh and
frozen Atlantic salmon;

Sm price index of meat; and
Sp = price index of Pacific salmon.

All nominal variables were deflated by the
consumer price index to ensure that the demand
function is homogeneous of degree zero. The data
for this study were collected from various
Statistics Canada publ ications. The data period

Since Atlantic salmon is traded internation­
ally, ideally a simultaneous system of equations
describing the international market (mainly the U.S.
market) as well as the local market should be
estimated (Kabir and Ridler 1984). However, lack of
sufficient observations on U.S. production, imports
and prices precludes estimation of such a model.
Rather, a system of simultaneous equations was
developed that consisted of a domestic demand
equation, an export demand equation, a supply
equation and a market clearing identity which
equated the total demand to the supply. This four­
equation model determines the value of four
endogenous variables which are price, domestic
demand, exports and supply. The domestic demand
equation was overidentified and the method of two­
stage least squares was used to estimate this
equation. Two versions (8ne for fresh salmon and
the other for fresh and frozen salmon combined) of
this equation are reported below:

Using the estimated parameters, one can compute
the price elasticity, income elasticity and cross
price elasticity. Price elastici measures the
responsiveness :Jf quantity to changes in
the price of the product. As the chapter on
aggregate supply illustrated, both world and
Canadian supplies of Atlantic (and Pacific) salmon
are forecast to increase sharply. Price e1asticity
enables one to estimate how much that increase in
supply "ill cause the price of Atlantic salmon to
fall. Where demand is elastic extra production
causes prices to decl ine, but because the quant i ty
demanded is very responsive, only a small decl ine in
price is needed to restore equil ibrium. Not only
would the price decl ine be small, but incomes of
salmon farmers would be higher as the small decline
in prices is offset by increased output. The
opposite would occur with low price elasticity of
demand. The increase in supply would produce a
large fall i,1 prices and farm incomes '"ould decl ine.
The concept of income elasticity compares how demand
for a product changes as consumers' incomes change.
This concept is particularly important in deter­
mining the potential market for a product aver a
long period. The higher the income elasticity, the
more responsive demand is to changes in income.
Cross price elasticity in this context compares how
the demand for Atlantic salmon is affected by
changes in the price of meat (in equation 13) and by
changes in the price of Pacific salmon (equat ion
14) .

Since the equation was estimated in its
inverted form, the estimated coefficient of the
quantity variable measures the direct price flexi-
bi 1i t Y• Th e i nve r Se 0 f the dire ct pric e f 1ex i bi 1 i t Y
forms the lower limit, in absolute terms, of the own
price elasticity. However, if the cross elastici­
ties are not significantly different from zero, then
the reciprocal of price flexibil ity will be equal tJ
price elasticity. The estimated price elasticities
are quite high. The value of price elasticity is
11.36 for fresh salmon and that for fresh and frozen
taken together is 10.86. Income elasticity of
demand for fresh and frozen combined is 4.13.
Income elasticities are reasonably high and indicate
that Atlantic salmon is a superior commodity. Since
cross price flexibilities are not significantly
different from zero, we refrained from computing the
cross elasticities. The results compare well with
similar studies on Atlantic and Pacific salmon for
the United States and Canada (Bell 1978; DeVoretz
1980) .

The results indicate a strong domestic market
for Atlantic salmon. The average income elasticity
of demand for fresh/frozen salmon of 3.8 suggests an
expanding market over time. If one assumes that
real per capita disposable income grows at the same
rate as the 1983-86 average of 1.1% a year, demand
for Atlantic salmon would grow at 4.2% annually. In
addition, an increased preference for fish (for
health reasons) will reinforce the income effect.

38.46F

F = 38.42

(14 )

0.088 lnOf
(2.144 )

( 13)

- 0.092 lnO t(2.05 )

1. 39

ow = 1.49

ow

= -3.451 + 0.376 ln
(3.711) (3.407)

-0.176 ln Sm
(0. 110)

RZ = .83

RZ = .82

(2) Ln Pt = 3.890 + 0.380 ln
(3.69) (3.46)

- 0.018 1n Sp
(0.146)



Per capito consumption of A lantic salmon in Ca ada
is approximately one-quarte that Of western Eu ope,
per capito consumpton of a l salmon approximate)
one-sixth that of Japan ([r sh Sea ~isheries Board
19%). A shi"t in consumer preferences to\>iards the
EuropeaniJa ese norm would have a dramatic upward
Fnpact on sa mon prices and farm incomes. The
average price elasticit) for fresh/frozen salmon of
-9.7 suggests that domes ic demand would increase by

ximately 1m: if prices fell by 1%. Revenues of
sa mon farmers ~ould increase by almost 9%. The
high price elasticit) indicates that even with
sharpl) expanded Canadian and international output
of salmon, farm incomes should increase.

Exports

Canada exports approximately one-quarter of its
total landings of Atlantic salmon, ranging from 600
t in 1980 to 92 t in 1984. A growing share of the
export market is of fresh rather than frozen salmon.
[n 1986, Canada exported 143 t of fresh and 116 t of
frozen Atlantic salmon for a total value of $2.1
million Canadian. The export prices of both the
fresh and frozen varieties fluctuated considerably
during the sample period (Table 1). The
fluctuations originate mainly from two sources: the
price of Atlantic salmon in the international market
and the value of the Canadian dollar. Since
Atlantic salmon is a luxury food item, its price has
been influenced significantly by fluctuations in per
capita real income in the consuming countries.
During 1980-82, real export prices (export price
indices deflated by the consumer price index)
declined consistently and a major reason for this
was the depressed· state of economic activity
experienced by the United States.

The volume of frozen salmon exports shrunk to a
fourth of Hs 1973 level, and this is reflected in
the value; frozen salmon earned less in 1983 than in
1973. The nominal price has increased by 46.7%
during the sample period, but the real price has
dec1 ined about 40%, suggesting that demand has
fa lien. situation for fresh salmon is more
positive. Quantity, value and nominal price have
increased (intermittently) over time, '.-lith the real
price rising to 1979 Defore declining. The United
States typically absorbs more than 90% of the
Canada's export of fresh Atlantic salmon but it
imports only a small portion of Canadian frozen
Atlantic salmon (typically less than 30';). West
Germany, the United Kingdom and France have been
major purchasers of frozen Atlantic salmon from
Canada and in 1983, their combined imports were more
than three times those of the United States.
However, Canada has increasingly concentrated on
exporting fresh rather than frozen Atlantic salmon.
The volume, value and share of fresh salmon exports
have increased; the opposite has occurred with
frozen salmon. Between 1973 and 1983, fresh
Atlantic salmon exports almost doubled in volume and
more than doubled in real value (nominal value
increased more than five times); as a share of total
volume of salmon exports, fresh salmon rose from 1%
to 65%.

The foreign exchange benefit can be consider­
able. Over 10 yr, with one-third of its output
exported, a 45-t sea-cage operation could earn
almost one million U.S. dollars in net foreign
exchange. A higher proportion exported would, of
course, earn more. Norway exports more than 80% of
its product ion.
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Mar<eting

With Canadian and world sup y of Atlantic
sal~on expanding, ~ar<eting the nished proouc' is
critical. Norway's success is i ustrjtiv~.

Between 19B2 and 1986, Norwegian exports of fres~

salmon tripled in volume and value. Exports to the
United States alone increased ninefold, and ~ere

more than 9000 t by 1986, the United States
replacing France as Norway's principal e mar<e'
for fresh salmon. Norwegian success has based
(In qua 1i control. In 1978, the ~ior\'Je(~ 1ans
establis their ish Farmers Sales Organization,
responsible for promoting Norwegian sal~on exports.
Sales 'rom farms to exporters are transacted through
this Organization. By emphasizing quality and a
superior product, the Norwegians can differentiate
their product and demand a premium price. In March
1986, the f.o.b. price in Seattle of 2-3 kg
Norwegian farmed salmon was $11.86 per kilogram,
more than a dollar higher than farmed salmon from
Washington State.

The Norwegian success has been copied by New
Brunswick salmon farmers who have establ ished a
marketing co-operative, Atlantic Silver ltd. [n
contrast with Norway, membership in the organization
is voluntary. At present, 23 of the salmon farmers
have joined. An administrative fee of 3% on sales
is charged; any surplus is returned to the members.
To ensure product freshness, harvesting does not
occur until an order has been placed; then the fish
are slaughtered and processed, with del ivery within
24 h anywhere in North America.

The principal export market for Atlantic salmon
from Atlantic Canada is clearly the United States.
Western Europe markets are dominated by Norway and
would be difficult to penetrate. A study has
forecast that the U.S. market for farmed salmon
could reach 30,000 t by 1990, and that Canada could
obtain one-tenth of that ~arket (Woods-Gordon (983).
Moreover, there is not yet an adequate year-round
production from the Bay of Fundy industry.

Canada's principal competitor in the U.S.
market is Norway, which acounts for almost three­
quarters of all fresh sa lmon imported. Canada's
competitive advantage lies in its proximity to the
United States. Air freighting fresh salmon from
Europe to the eastern U.S. adds an additional 10~: to
the price; to the West Coast this is an additional
15~~. Thus New York and Boston are the principal
ports of entry of Norwegian, British and Irish fresh
salmon. However, los Angeles accounts for a quarter
of Irish fresh salmon, surpassing New York. [n
addition to transport costs, exchange rates may
favor Canadian exports. Part of Norwegian success
has been attributed to its depreciating currency vis
a vis the U. S. doll ar . Over the 1as t year, t his has
been reversed and, between April 1986 and April
1987, its currency has appreciated more than that of
Canada, increasing the competitiveness of Canadian
compared with Norwegian exports. If Canadian and
Norwegian farmed salmon are qualitatively
comparable, lower transport costs and higher
exchange rates would favor Canadian exports.
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Irish Sea Fisheries Board. 1986. The Atlantic
salmon Far-ming industcy. Dublin.

Henderson, E. 1986. Guidel ines for phys i C:ll
separation of salmonid aquaculture farms.
Mimeo.

Ridler, N. 1984. Socioeconomic aspects of sea cage
salmon farming in the :Maritimes. Can. J. ~is1.

Aquat. Sci. 41: 1490-1495.

Schaefer, 1'1. 1957. Some considerations of
population dynamics and economics in relation
to the management of marine fisheries. ,J.
Fish. Res. Board Can. 14: 669-681.

The demand for
Can. ,j. ~gr i cui.

1987. A cross sectional
farming Atlantic salmon
,J. Agricul. Econom. 35:

Kabir, M., and N. Ridler. 1984.
Atlantic salmon in Canada.
Econom. 32: 562-568.

Ridler, N., and M. Kabir.
analysis of costs of
(Salmo salar). Can.
1~4-.-

Woods-Gordon. 1983. U.S. market opportunities
for Farmed Atlantic salmon. New Brunstlick
Dept. of Commerce and Development, Fredericton,
N. B.

CONCLUSION

The report has examined certain e onomic
aspects of Atlantic salmon Farming in anada. Using
Canadian data where available and subs ituting
Norwegian data where necess market supply and
demand have been analyzed. supply of Atlantic
salmon is ;Jrojected to increase sharply, not only in
Canada but also among itors. Actual profits
in and Scotland, ;Jotential profits else-
where, ve attracted investment in spite of
':Jiological and techniC31 risks. A or handicap
facing owner-operators is an inevi e cash-flow
shortage in the early years of operation; in New
Brunswick, initial cash grants and later loan
guarantees have eased this difficulty. Such assis­
tance to an infant industry appears justifiable
given the potential for job creation and income
generation in a disadvantaged region. The prospect
that increased Canadian and world supply may cause
the collapse of prices was examined by estimating
elasticities. Both price and income elasticity of
demand for Atlantic salmon within Canada suggest
that the market should grow. Estimates of cross­
elasticity with Pacific salmon indicate 1ittle
substitutability. Export demand to the U.S. also
has potent i a1. The key, as has often been stated,
is to provide a quality product. The success of the
marketing co-operative, Atlantic Silver, augers well
for the future of Atlantic salmon farming in eastern
Canada.
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