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both countries was inconclusive.
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FOREIGN AND DOMESTIC TRADE IN CANNED SALMON
OF THE U.S. AND CANADA: THE EFFECT ON THE
DERIVED DEMAND OF THE FISHERMEN

INTRODUCTION
Statement of the Problem

Review of published articles and previous studies on
demand analysis for salmon reveals that there is available
only scanty reliable, quantitative information about the
factors that influence salmon prices at the wholesale and 8x-
vessel levels. Until recently, the extent of research with
regards to the prices of, and demand for, fishery products
was rather meagre as compared to that of the agricultural
commodities. Yet, these two industries are very nearly re-
lated in the market as pointed out by Fredrick V. Waugh and
Virgil J. Norton (2/5, pe 9).

There is not much dispute as to thé benefits to be de~
rived from a better knowledge of the demand characteristics
of salmon at the various levels of marketing. Policies de-
signed to improve revenues from salmon fishery stand a better
chance of success if accurate understanding of the relation-
ship between price and quantity is known. For instance,
measures designed to limit entry into the salmon fishing
industry, may or may not increase revenues from salmon fishing

industry, depending on the salmon demand and supply relation-



ships.

If a new salmon fishery hatchery program is to be devel-
oped, it would be very useful, to the industry in particular,
to know the effects, desirable and undesirable, the intro-
duction of the new resource (salmon) would have. Whéere large
quantities of the new resource are brought into the market,
what implications would that have on its price or on the
price of other related fishery products? Without adequate
knowledge of these relevant facts, funds may be invested in
some fishery programs and/or salmon fishery with the. least
pay-off to the society in general and the salmon industry in
particular. |

This study is concerned with the demand for red and
pink salmon at the ex-vessel market level, in the U.S. and
Canada. It is hoped that the fesults of the analysis would be
valuable to the salmon industry, tﬁe National Marine Fisheries
Service and the fishery conservationists in formulating

their policies and programs.

Goal of the Study

The Pbasic objective of the sfudy has been to estimate
the parameters of the ek-véésel demand function for red and
pink salmon in Canada and in the United States. In fulfilling
this objective, it was decided to take the following steps:
(1) develop a model which would identify those forces that
tend to influence the supply and demand for red and pink

salmon at the ex-vessel market level, (2) estimate the
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parameters of the hypothesized relationships, and {3) calcu-
late the price flexibilities of red and pink salmon in the

U.S. and Canadsze

Historical Review of Canada's Salmon Industry

Most of the historical backround was drawn from Lyons
(1969) and Deloach (1939). Salmon dominates the fisheries of
Canada's Pacific coast province of British Columbia, account-
ing for over two thirds of the total fisheries revenue to the
total community. Early in the history of the fishing indusiry
of Canada, the Sockeye or red salmon was the predominznt
single species. It is still the most important of the species
caught off thz coast of British Columbia (B.C.). The Fraser
River system is an impcriant salmon nursery, and it is
very well known for its abundant Sockeye salmon runs, made
possible in pzrt, by the conservation practices o¢f the Inter-
national Pacific Salmon Fisheries Commission.

The canning process was introduced in North America in
1819, by an English immigrant named Theomas Kinsett. The firsi
cermmarcial cannery was started in 1839 at St. Jonns, in New
T:azg rick, a province in Canada, by Tristram Halliday. The
jood canned at the time included the Atlantic salmon and
‘lobster.

Arcund 1884, the first commercial canning of the pacific
salmon siartad in Washington, California, on the Sacramento
Rivey, inrough tre efforts of We Hume, George W. Hume and Andrew

- Ay .

'Ss Hapzood. Tu 1656, thisg company moved northwards and .estab-
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lished the first Columbia River cannery at Eaglecliff, Wash-

ington. The first commercial canning of salmon was started :
in British Columbia in 1870 under the leadership of Alexander
Ewen. Puget Sound had its first salmon cannery in 1877 and a

year later, the first Alaskan cannery was established.

Some of the Early Problems of

the Salmon Canning Industry

The salmon canning industry in British Columbia started
before Canada's confederation. Consequently, the pioneer
canners had to seek outlets for their canned salmon cutside
of B«.C. The poeple of B.C. were accustomed to consuming
salmon in some forms other than canned. This suggested that
there was no domestic market for the canned salmon, and at
the time there was no direct transportation system to the
more populated areas of Eastern Canada.

The canners soon realized the marketing rroblems
facing them. However, they were able tc export some portion
of their pack to Britain after a short period of negotiation.
For many years the B.C, canners marketed their canned salmon
products through commission merchants, shipping and insurance
agents. In most instances, these agenis were firms engaged in
import and export trades, and sometimes may have provided
funds to establish canneries. Packaging posed some problems
at the early stages of production until 1876 when a 48 pounds
pack was introduced in B.C. This is presehtly one of +the

standard forms of vackaging.
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1906 was not a happy season for the B.C. canners because
of some unexpected events. The season started with a large
carry-over from the previous season. Some of the packs were
already being disposed of in the export markets when a news
story from Continental North America spread in Europe. The
story, generally referred to as the "Canned Beef Scandal®
(17, pe. 262), was concerned with the unhygenic meat packaging
conditions in Chicago: As a result of this, canned salmon sales
in the U.K. market dropped to zero for a while. At the same
time, the B.C. canners were accused of dyeing the salmon so
that the canned salmon would look more attractive. The charge
was seriously denied by the B.C. canners, but had devastating
effects on sales abroad.

The same year, 1906, was also the year of the San Fran-
cisco earthquake which, besides resulting in the loss of many
lives, led to the destruction by fire of a large quantity of
canned salmon cases. Health officials seized and destroyed
two carloads of canned salmon that the B.C. canners had sent
up to Seattle to be reconditioned for sale.

The {ishing industry of B.C. was directly affected by
the outbreak of the first worlad waf in 1914. Production costs
rose, exports to Britain and other countries became very dif-
ficult. Prior to the outbreak of the war, B.C. exported
about 72.8 percent of her annual canned salmon pack (17, p-
303). Canned salmon packs were stocked up in warehouses
waiting indefinitely to be exported. Packers had to incur

insurance and storage costs.



Canada sided with Britain againsi Germany during the
war. Many young men were enlisted, some volunteered and were
sent to England for training and combat duty. The government
needed money to finance the war effort and had to impose new
taxes in 1915. The government issued an order banniﬁg the ex-
portation of various commodities anywhere, excluding United
Kingdom, British Protectorates and Possessions. Specifically,
fish of various kinds was explicitly not to be exported to
many European countries formerly regarded as neutral.

- The United Kingdom in 1926 passed "The Merchandise
Markets Act', which stipulated that the exporting countries
should identify their products by printing the name of the
country on each can. Of course, Canada wags pleased by the
Act since she had always wanted to maintain the identity of
her products so that the Alaskan or Siberian canned salmon
would not he mistaken for the Canadian producte. From then on
all canned salmon cans were boldly marked with the word

‘Canada’.

The Impact of the Second World War

Canada lost some of its world markets during this
period. The Canadian government, starting in 1939, began
gradually taking over the control of the fish packing indus-
try. The take over was the result of wartime controls of +*he
time.

In 1941, the government allotted almost 70 percent of

the B:.C. canned pack of salmon to Great Britain. Beiween 1941



and 1946, the government alone was the one responsible for
the disposition of the B.C canned salmon packse. About two
thirds of the season's pack in 1941 was financed by the
government on behalf of the British Ministry of Food based m
the estimated quantity of canned salmon that would be. shipped
to Britain.

Various measures were undertaken by the government
during the war years to guarantee raw fish to the Canadian ..
packers. Exports of raw salmon, excluding the red spring
salmon, were not permitted in B.C. Some of the restrictions
were relaxed in 1947 making it possible to export coho
salmon in fresh or frozen state. This line of action was
more favorable to the U.S. processors because, at the time,
there existed a strong demand for canned salmon in the U.S.
markets. Consequently, the U.S. processors were willing to
offer higher prices for the available coho salmon. Large
quantities of coho salmon started flowing into Seattle for
canning. In fact, so much entered the U.S. that this species
was not available in Canada for canning. Barely two months
after scftening the restrictions, the government once more
prohibited export of coho salmon. A similar effect resulted
when the export embargo on pink and chum salmon was femoved,
so that the government had to reverse its decision in each
case.

During the Ceneva Conference in 1947, agreement was
reached between the eighteen participating countries, which

included the United States, Britain, Canada, Australia,



Belgium-Netherlands-Luxemburg Customs Union and others, to
reduce tariffs based on a commodity-by-commodity criteria.
The U.S. tariff on canned salmon at the time was 25 percent
ad valorem. The Canadian government had anticipated a cur-
tailment of this tariffe. The optimism soon faded awéy when
the U.S. instead chose to reduce the duty on fresh and frozen
salmon by as much as 50 percent. This meant that it would be
cheaper to export salmon to the U.S. in fresh cor frozen form
rather than in caﬁned state. The reduction of the duty also
increased the difference in duty between the fresh-frozen
salmon and the canned salmon products.

In the interest of the Canadian fishing industry, the
government banned the exportation of raw sockeye, pink and
chum salmon. This ban proved inefficient'since it failed to
include the exports of these species in frozen form. However,
the situation was immediately corrected when this defect was
detected. Thus, it became illegal to export sockeye and pink
salmon in the frozen state in 1948, but frozen chum salmon
and some other species could be exported at wvarious specified
periods.

Shortly after thé commencement of hostilities during
the seccend world war, Britain had bought the B.C. canned sal-
mon packs in bulk. This practice was terminated with the 1954
salmon season. Since then import licenses were issued to pri-
vate importers in Britain and in a number of other Common-
wealth countries. But in September of 1958, import of salmon

was freed from exchange permits and restrictions. Thus, large

/



quantities of salmon were imported into Britain after the

policy change.

The Salmon Species and Their

Basic Characteristics

Biologically, thereis»a limited amount of salmon that
can be caught in any one salmon season. The raw salmon, un-
like other inputs, cannot be bought on a day to day basis in
some central market. It is, in economiec context, a flow re-
source; that is, different units become available at each
point in time. The salmon harvest season is of short duration.
Furthermore, the quantity landed of each species varies fronm '

season to season and within the geason.

Salmon Species: There are five main species of the

Pacific coast salmon.
Sockeye: The importance of this species is em-
bedded in the color of its flesh (deep red), its
texture and its oil content. These characteris-
tics have given this species its commercial im-
portance. The sockeye averages about six pounds
and it is the second smallest of the species.
Its life cycle is, in most instances, four yearse.
Very little sockeye is traded either in the
fresh or frozen form; that is to say, almost

211 the catch is canned.
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Pinks This is the smallest of the species with
lower o0il content as compared with sockeye. The
pink saimon averages about five pounds., It has a
pale, pink flesh and is used primarily for can-
ninge.

)

Table 1. Salmon Compositioh'g/‘

KPER POUND OF EDIBLE MATEﬁIAL)
CALORIES PROTEINS FATS CALCIUM
- (erams) (grams) (milligrams)

SALMON, ‘ :

CANNED 766 94,0 44,0 304

SALMON, \

FRESH 990 79,0 © 7540 59
PHOSPHEROUS IRON Vitamins

‘ (milligrams) (milligrams) _

CANNED 1298 5.9 A,B,C,D

FRESH 990 4.5 A,B,C,D

Table la. Composition of Canned Salmon 174

Species Pacific % TOTAL % FAT %PROTEIN  %ASH CALORIES

Salmons SOLIDS " PER LB.
SOCKEYE 35.22 11.22 20.80 123 860
CHINOOK 36.83 15472 1767 1.22 991
COHO 32.51 8.49 21.08 l.21 750
PINK 30,20 699 21,40 076 696
CHUM : 29.96 669 20,67 1.02 s14

Sources a/ Natéonal Fisheries Institute, Inc., Yearbook 1948,
Pe 1

b/ The Salmon Canning Industry, 1939 Daniel B.
De Loach, Ph.De. Oregon State College, Corvallis,
Oregone peo 21.
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Chum: This species is considered less valuable for
canning because it tends to bleach its color after
cooking. It weighs on the average about ten pounds
and its color varies from a light pink to a white.
The Chum salmon is canned and it is also traded in

the fresh and frozen state.

Spring or Chinook Salmon: Chinook salmon is the
first recorded canned salmon but because of the
heavy demand for it in frozen and smoked form,
little of it is presently included in the canned
salmon pack. It is the largest of the salmon species
weighing about twenty four pounds. Its color varies

cn

feN

from deep red to pale pink or white. Considere
a pound basis, it is the most valuable. Its life
cycle is between four and six years. It possesses

the highest fat content.

Coho: This is traded mostly in fresh and frozen
form but a little quantity of it is also canned.
Its life cycle is about three years, and its weight

averages about nine pounds.

Foreign Trade in Canada's Canned Salmon

The entire output of canned salmon in the U.S. and
Canada comes from Alaska and the Pacific Northwest. Thus, it
seemg reascgnable that the national trades data of the U.S. and

Canada can be used as a measure of the foreign trade situaticn
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of the Pacific Salmon fisheries.

Canned salmon is exported to various countries of the
world. It enjoys a world-wide recognition because of its
nutritional value. Salmon is principally traded in the canned
form. The remainder can be marketed in various other forms;
for example, in the fresh or frozen state. Foreign demand for
the Canadian canned salmon is largely among the higher
income groups in the U.S., British Commonwealth and in other
European countries.

There is a substantial instability in the price behav- =~
ior of canned salmon in comparison with other commodities.
Some of the reasons can be explained by: (a) Variation in
salmon runs, (b) Production lags to changes in demand results
in wide fluctuations in wholesale prices (13, p. 155), (c¢)
Fresh and frozen salmon are mainly c¢onsumed in North America,
and in this instance, the U.S. is the leading consumere
Consequently prices of these forms of commodities in Canada
are greatly influenced by the prevailing prices in the U.3.,
(d) Prices of individual species tend to fluctuate more than

the prices of all the species taken together. Conseguently,

[

the demand for ind

b

vidual species may probably be relatively
r to

t is easie

[¢]
=
™
0
o
e
o
te
hy
fde

substitute other species.
Canada, unlike the U.S., depends heavily on overseas
markets for its canned salmon. Depending on the number of
buyers and sellers, export markets may te more competitive
than the domestic markets. The U.S. population is by far

greater than that of Canada. Thus the Canadian packers have
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been forced to seek external outlets for their productse
Export trade generally fluctuates with major depressions and
wars, turning upwards during recovery and after major warse.
Export trade expansion has played a larger role in Canada
than in the U.S. However, canned salmon trade in both countries
is small in terms of the overall foreign trade. The United
Kingdom 1is the major consumer of canned salmoﬁ, mostly red
salmon, from Canada, Japan, the Soviet Union and the U.S.

. Great Britain, besides being the principal consumer of cannedj
salmon, is also a distributing center. That is, some of the
British imports of canned salmon are further re-exported to

other Commonwealth countries, British colonies and protect-

e
s

orates in Africa and other areas.

Marketing

Canned Salmoh: As was earlier mentioned, the British.
Columbiah canners are heavily dependent on foreign markets for
the disposition of'their‘products. The Commonwealth and other
Eﬁropean countries absorb a large percentage of the exports,
with the United Kingdom taking the greater share. Each of the
export markets has its own taste in terms of the species
demanded. The U.K. for example favors mostly Sockeye or red
salmon species. France and Italy demand pink salmon. Aus-
tralia and New Zealand usually purchase ccho salmon while

other less developed Commonwealth countries demand greater

guantities of chum salmon. It is not certain whether these

different demends in each market are influenced by the parti-
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cular characteristics of the salmon species or by the price
of each species. Probably, both factors may be responsible.

A detailed analysis of the various demands in each market may
be necessary in order to determine which factor is more impor-
tante. Further research in regards to this is suggested.

During the two world wars, most of the traditional
export markets were not accessible. As a result, the B.C.
canners directed their attentions to the domestic markets
and undertook an extensive and aggressive campaign. This move
or strategy helped to reduce the large inventory of canned
salmon packs thereby minimizing the storage and insurance
costs.

Scarcity of the dollar soon after the war hindered the
resumption of the export trade. The Canadian government in
cooperation with the fishing industry tried in every respect
to, at least, retain the traditional U.K. market. Delegates
were diséatched to Britain for trade negotiations and in
return the fishing industry purchased various British-made
machinery. As the economic and financial situation improved,
the U.K.,as well as other countries, tended to resume pur-

chases.,

Fresh, Frozen and Other Markets for Salmon

Fresh and frozen salmon are generally marketed domes-
tically and in the United States. Modern technology has helped
in expanding salmon trade in this form. Frozen fillets, that

is, piesces of salmon with skin including bones and other wastie
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materials have been processed and marketed. Prior to 1945,
this processing was not too significant. Modern technology
also has made it possible to process those salmon pieces
formerly regarded as waste productse. These include offal
meal and oil, and Roe. Each of these products has been
marketed in the domestic and foreign markets.

The United States is the principsl market for fresh,
frozen and mild-cured salmon of British Columbia. The entire
U.S. market does not belong to B.C. alone. There are other pro-~
ducers from Washington, Alaska and Oregon. Iceland is also
a giant producer of frozen fish. The B.C. canners have to

compete with these other producers for the consumers' dollar.

Export Expansion Programs

The Canadian Department of Commerce has a foreign sub~
sidiary designated the "Trade Commissioner Service" operating
in about forty five foreign countries (10, pe. 67). There are
about 172 Trade Commissioners with approximately 65 offices: .
The main responsibility of these Commissioners in general,
is to promote the Canadian trade interests abroad. They also
provide Iiaison with governments and business sectors in var-
ious countries whose ‘markets are impbrtant outléts for the
products of the Canadian fishing industry. The Commissioners
very often undertake survéys.of-the fishing industry of those
countries who are potential competitors. Prices and imports
of fishery products from other competitive sources are also

recorded, mairily in those cduntries that import mostly from
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Canada. There are also Commodity Officers in the Fisheries
division of Canada, who provide various information on trade
and export opportunity. The International Trade Relations
Branch handles the Canadian trade development and relations
with various foreign countries, such as trade and tariff
arrangements. The basic objective is an attempt to gain
entry and provide better terms of access to foreign markets.

The Exports Credits Insurance Corporation, in conjunc-
tion with thé Department'of Trade énd Commerce, provides

Credits and Insurance to the Canadian exporters.

Canadian Trade Flows-Canned Salmon 1947-1970

Foreign trade in canned salmon has been going on since
the 19th century. Several factors have in the past inter-
rupted this trade: for example, thé two world wars. The author
has chosen to survey the trade flows from 1947 to 197C.
Economic and financial difficulties have plagued various
countries at one time or another and within the period
under consideration. Therefore, it will be noted at the onset
that foreign trade in canned salmon has fluctuated in response
to the above mentioned economic and financial problems in
both the importing and the exporting countries. It will also
be mentioned that it may not be possible to account for all
factors that have affected foreign trade in canned salmon
during the entire period under study. Howevef, every effort
will be made to identify some important factors that have

tended to foster oy prohibit trade in canned salmon. Based on
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the expected findings, it may be possible to predict the fu-
ture direction of trade in canned salmon of Canadae.

Prior to world war II the United Kingdom had been the
primary importer of the British Columbian canned salmon,
mostly the Sockeye species. During the war years Britain
lost most of its other sources of supply. Consequenfly, B.C:
was exporting almost all her canned salmon to Britain and the
domestic market was not given much attention. Between 1948
and 1950, British imports of canned salmon from Canada and the
U.S. was comparatively small. In 1948, for example, Britain
failed to issue import licenses with the result that there
was practically no import of canned salmon in that year (20,
L?7(2):137). This contrasts with the situatiorn in 1942, when
the entire B.C. pack went to foreign markets with little or
nothing left for domestic consumption. Exports to Britain,
for several salmon seasons prior to the 1946 season were
heavy because of the strong demand. Sales in the domestic
markets were rather meagre due in part to lower prices as
compared to the prices offered by the U.K. Ministry of Food.

The period of 1948-50 posed several marketing problems
for the B.C. canners. Total imports (canned salmon) of
Australia and New Zealand were usually smaller than the U.K.
total imports. Australia and New Zealand, in 1948, decided
not to buy canned salmon from hard currency countries, for
example Canada; as a result of the shortage of dolliars. The

UeS. ¢t the time had a stiff ad valorsm duty of 25 percent
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on canned salmon. On account of the above problems, the B.C.
domestic market for the first time since the war, was given
serious consideration.

External trade difficulties during the early fifties,
portrayed the adverse economic effects that might result from
the loss of overseas markets. For the B.C. canners, it was a
good experience in that they were induced or rather forced to
take precautionary measures. One of these was a new marketing
strategy involving an extensive and aggresi.ve advertising
campaign aimed at developing the domestic market. Their efforts
proved successful and since then, they have tended to inten-
sify their advertising campaigns whenever exports declined.

Canada‘'s dependence on overseas markets has some direct
effects on production costs and the fishermen. The 1952
season was a case in point: That yéar, the canners lost most
of their foreign markets because of the prevailing conditions;
the B.C. fishermen failed to‘accept the lower prices offered
by the processors for their catch. The processors themselves
were facing rising costs. The outcome of the disagreement
culminated in a prolonged strike by the fishermen. The canned
pink salmon market in the U.S. imprpved moderately for Cana-
dian exporters. This was the aftermath of the reduction in
the import duty on canned salmon from 25 to 15 percent in
1952 (20, 51(2)sl4l). |

The continued shrinkage of the overseas markets during

the 1950's led the B.C. processors to send a delegation to



19
Britain in 1953, in an attempt to revive the dwindling U.K.
market. There was no indication that Britain increased her
purchases during that season however.

About 65 percent of the total B.C. canned salmon packs
went to the overseas market prior to WWII, 50 percent-of the
65 percent or 32 percent of the pack went to the Commonwealth
countries. The British share increased tremendously during the
war (20, 53(2):157). Trading in canned salmorn declined
greatly after the war. It was not until 1954, that the British
imports of Canadian salmon were revived, perhaps because of
the 1953 Canadian Trade Mission %o Britain.

The salmon run during the 1954-55 seascon was not very
large. The B.C. packers, afraid of losing the U+K., mzrket to
Japan, bought thousands of cases of salmon packs from Puget
Sound. In 1956, the B.C. packers imported a substantial
quantity of canned salmon from Japan-mainly pink, red and coho.
Sales to Britain were mostly from the B.C. packse The imporis
from Japan were considered necessary because the packers could
. no longer neglect the domestic market-remembering what had
happened a few years backe The most likely explanation of the
actions of the B.C. packers, cculd be an attempt to build and
strengthen their position in the U.XK. market for future years.
Furthermcre, the competitive pressure from Japan was causing
some cenecsern among the E.C. and the U.§. carned salmon pro-
ducers. The B.C. packers were willing to take any measure that

could *essen the competitive pressure from the Japanese canned
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salmon productse.

Imports of canned red salmon became necessary again in
1957 to meet domestic demand because home packs were rather
small. The canners were not happy to import from Japan nor
did they want to leave domestic consumers without suﬁplies.
Japan also was gaining ground in overseas markets and this
develépment was something to reckon with, more so because
Japan was offering lower prices for its products. While B.C.
enjoyed preferentiél tariff treatment within the Commonwealth
and had established a quality ‘'reputation®', it was feared
that the cheaper Japanese packs could some day out-weigh
these advantages. As was formerly discussed (see p. 8),‘\w %_Vﬂﬁ“
when in 1958, Britain removed the canned salmon exchange |
permit restrictions,; a large quantity of canned salmen was@

et

imported from Japan.

New Developments-Foreign Trade in Canned Salmon

The relaxation of the U.K. trade restrictions in 1958
had an encouraging impact in the canned salmon market. This
policy change portrayed what seemed to be the new trend of
events: that is, a world-wide tendeﬁcy towards reopening
trade channels that had been clogged up due to dcllar short-
ages, high tariffs, import quotas and various other trade
barriers. Furthermore, the Canadian domestic market showed
signs of dependability since the previous advertising cam-
paigne.

Whenever there is a light salmon run, salmon packs
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are generally in short supply. 1960 was a bad season com-
paratively. The pack was estimated to be the lowest in forty
years (20, 60(2):159). This was not a welcome event for the
B.C. packers, especially at a time when import restrictions
in Britain had been removeds '

In 1960, Britain was comtemplating joining the Euro-
pean Economic Community (EEC). The B.C. exporters were
afraid of losing the Commonwealth tariff preferences. If
Britain were to join the EEC, Canada would be facing high
external tariff zpplicable to non-members.

About two thirds of the total B.C. salmon pack in 1962
consisted of pinks, which did not séll as easily as the

sockeye in the U:.K. market. Consequently; a central marketing

J

(

pool comprising mest of the major packers was formed, with
the primary cbjective of disposing of the surplus canaed,
pink salmon in the cverseas markets. The selling agency also
hoped to explore the possibility of establishing a foothold
in the EEC.

B.C« canned salmen is exported tc all the members of
the EEC-~Belgium~Luxemburg, France, Germany., Netherlands and
Italy. On account of this, whether or not Canada or other
canned salmcn producers will be given any preferential
tariff treatment, is yst to be known. However, this
nay be possible only if some or all the members of the EEC
can agree vhat canned ssimon does not compete with other

fishery products in Burope.
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Policy changes in importing countries are particularly

important to the B.C. packers. Canadian representatives were
sent to Australia in 1964, to plead their cause when the

Australian government planned to increase the import duty on

canned salmon in the interest of the domestic tuna industry.

There were some unhappy developments in the overseas

market in 1967. The British devaluation of the pound b7
sterling was one factor. In France, the internal taxes and 4§J
. . . . . AT
import tariff were increasing. Similar developments were ;% ”L,
AR eS
( 4

taking place in other countries. The B.C. packers once more
resorted to an advertising campaign arcund Canada, very sim-
ilar to that of 1945 (see p. 18).

Sales to the U.K. from the 1963 salmon pack were, in
some instances, at a price below the cost of production,
but the B.C. packers were willing to incur that loss for fear
of losing their traditional market. to Japan. The significance.
of the British currency devaluation in 1967 was that canned
salmon would cost more in the U.K. irrespective of the
country of origin. The B.C. packers may have chosen to ac-
cept lower prices primarily to retain the traditional Bri-
tish market for the future yearse The U.K. market is the
major export market for the B.C. canned salmon and canned

salmon from other major producing countriese.

Future Marketing and Demand for Canned Salmon

From the way things are going, the author is of the

opinion that the B.C. packers will probably face a stiffer
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competition in the export markets in the near future than
has been the case in the past.

About 50 years back, not many Japanese fishing fleets
were operating outside the coastal waters of Japan. Techno-
logical innovation in the early 20th century ushered -in
many changes that sent the Japanese trawlers to distant
waters. In 1913, the first radio station was installed in a
Japanese owned boat; in 1919, diesel engines and direction
» detectors came into being; in 1928, an echo finder was in-
troduced; followed by installation of a refrigerator in a
diesel trawler. The second world war disrupted the on going
developments; at the same time Japan lost most of its
large fishing vessels. Not long after the war, ‘the Japanese
government urgently reorganizeq and reconstructed the
fishing fleets so fast that by the end of 1947, Japan had
once more attained its prewar level in fishing fleets, num-
béring approximately 88,301 powered boats of atout 570,000
gross tonnage (10, p. 39). Some of the Japanese motherships
are equipped with every aspect of modern fishing and pro-
cessing techniques. Japanese fishing vessels have been oper-
ating in various regions of the world. Jepan also has been
penetrating into many foreign markets.

Canned salmon from the Soviet Union has been exported
to those countries which traditionally imported from Canada.
This was made possible becausz of some relaxations in polit-

ical .estricticns and economic expansion on the part of the
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Soviet Union.

The implication therefore, is that more and more canned
salmon producing countries will share the available world
market. What these shares will be is, of course, yet to be
determined. However, it is likely that whichever country
produces at the lowest cost per unit of output will have
some advantages, if we should disregard trade barriers such
as tariffs, quotas and trade embargoes. Both the Canadian
and the U.S. processors often complain that Japan and to
some extent Russia enjoy lower production costs because of
low-cost laboure If so, the Canadian packers have to produce
salmon packs that will not be priced out of the world market.
Canada, as well as other producers, areoptimistic that with
the increasing population trend, higher standard of 1living,
and a continued need for animal protein food, -
canned salmon will probably maintain its strong demand in
the world market (9, p. 48).

Other fish is canned ?n Canada. but salmon canning
dominates the industry. Processors have all along tried to
maintain the qualities of the canned salmon established
several years ago, to a greater extent than has been true.
of any other fishery product of the Canadian fishing indus-
try. Development of the domestic market through aggresgiwve
advertising and other promotiénal activities has led to the
increase in domestic consumption of canned salmoh. élthough

the total fish consumption in Canada by 1960 was considered
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low due inpart to large supplies of agricultural products.

Governmeni controls in whatever form on imports in most
foreign countries will affect the demand for canned salmon in
the overseas markets. For example, in the U.S5. a 15 percent
ad valorem tariff is imposed on Canadian canned salmon, In
1964, for instance, a Canadian delegation was sent to Aus-
tralia when the Australian government planned 6n increasing
the import duty on canned salmon (see p. 22). Canada has been
able to retain its foreign markets with its high priced
canned sockeye salmon primarily for the long established
quality of this species. Besides its attractive red color,
whether or not it tastes different from that of the relatively
lower-priced canned pink and chum salmon is a question of
personal opinion. But in view of the lower-priced canned red
salmon from Japan, this factor may affect the Canadian
exports in future.

Current marketing and economic situations in the Contin-
ental North America and Western Europe may have contributed
to the recent policy change in Canada. The Canadian govern- NG
ment in 1970, decided to 1ift the long-time embargo on export
of fresh and frozen sockeye salmon. This action, some obserGE;s
believe, was an attempt by the Canadian government to liber-
alize marketing of this species and to offer it for sale in
whatever form that promises the best possible price. More
importantly, is the fact that the government wanted both the

fishermen, and the processors and expcrters of Canada to par-
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ticipate in the emerging European market for the sockeye
salmon. The emerging market, it is feared, may be monopolizéd
by other countries-Japan, the U;S. and.the UeSeSeR. It will
be recalled in the first instance, that the Canadian embargo
on export of fresh or frozen sockeye or red salmon was aimed
at limiting the exportation of the species to the U.S. The
sockeye salmon is generally canned and it is the most fav-
ored species in the U.K. The U.K. is a traditional market for
the Canadian canned salmon and, in particular, for canned
sockeye.

The Canadian Fisheries Regulations have been moder-
ated to allow the exportation of frozen sockeye salmorie So
far trade in this much valued sockeye salmon has shewn pro-
mising prospects in the Continental European market. Never-
theless, the greater portion of the Canadian sockeye catch
is still canned in British Columbia.

These developments tend to suggest that marketing and
the demand for canned salmon are changingf The Canadian gow-
ernment is taking measures to meet these changing marketing
and demand conditions. The Central Marketing agency mentioned
earlier, hoped to explore the possibility and the feasibility
of establishing a strong foothold in the EEC member countriess
That agency might have discovered the growing market for

fresh and frozen salmon in Continental Europe. If so, the

agency might have suggested to the Canadian government to

lift the embargo on export of fresh and frozen sockeye so
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that the Canadian salmon fishing industry might benefit from

this new trend of events.

Vessel License Control Program in British Columhia

Fisheries authorities in Canada have come to the con--
clusion that the viaﬁility of the salﬁon industry of British
Columbia is at stake because of the continued increase in
the size of the salmon fishing fleet-Table 2 (p. 28), shows
the relative changes in the salmon fishing fleet in Canada
from 1956 to 1967. It is believed that the current level of
investment and production of salmon can no longer guarantee
a desirable return to labour and capital (1). It is argued
that the common property characteristic of fishery resources
leads to the dissipation of economic rent which would accrue
to the owner of the fishing resource were it possible to
place it under private ownershipe On the other hand, the
Canadian government bears the conservation costs. On the
basis of this argument, Mr. Jack Davisl{ the Canadian
Minister of Fisheries and Forestry, introduced a bill in
September 1968, aimed at discouraging over-capitalization

and reduction in the size of the salmon fishing fleet.

1/ A detailed account of this program is contained in the ar-
ticle "Problems of Over-Expansion in the Salmon fleet in
British Columbia"”, by Blake A. Campell, Chief, Economic
Branch Fisheries Service, Pacific Region, Department of
Fisheries and Foresirye. It can also be found in Western
Fisheries Magazine, October and November 1970 and Janu-
ary 1971.

\
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The bill has been enacted and has become law.

It was also expected that those connected with the
salmon industry would derive more reasonable incomes when
and if production costs would be reduced, product price and
production increased. It was anticipated that some fishermen
would not continue to fish under this policy: the marginal

ones would eventually leave the industrye.

Table 2. Fishing Fleet in British Columbia 1956-1967

Year . Purse Seine Drag Seines Gill Nets Troll

Lines
1956 499 6 7,014 13,984
1957 503 8 7,416 14,018
1958 518 5 7,562 13,646
1959 516 16 7,436 13,100
1960 509 13 - 8,022 13,429
1661 500 8 8,010 13,451
1962 499 8 9,652 12,732
1963 b75 9 9,392 13,493
1964 514 10 9,923 14,069
1965 524 10 105007 13,893
1966 511 7 9,843 14,939
1967 516 a 9 . 10,151 15,953

Sources: Philip B. Schary, Robert E. Shirley and B, Linn Soule
Analysis of the Distribution System for Northwest
Originated Fresh Salmon. p. 111-119.

Three main vessels types comprise the salmon fishing
fleet in British Columbia, namely seines, gill-nets and trolls.

The last ten years has witnessed a remarkable increase in

trolling~combines, highly equipped with modern electronic
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components. Consequently, troll-caught salmon has continued
to increase while the aggregate harvestable salmon stock by
all gear declined. Composition of the troll-catches has also
changed, with a moderate increase in percentage of sockeye
and pink salmon relative to coho and spring salmon. Troll-
caught salmon are generally marketed in either fresh or
frozen form, althcugh this may not be true of.red and pink
salmon. Demand for salmon in these forms has been on the.
increase in the overseas markets. It is no surprise that
prices of troll-caught salmon over the past few years have
increased more than the prices of seine and gillnet-caught
salmon. However, it is hard to say whether the upward irend
in prices of troli-caught salmon will continue (see Table
3a, pe 30).

Seine-caught salmon are mainly canned so that the
demand for canned salmon at home and abroad will be one
of the determining factors in the probable future condition
with regards to the salmon seine fishery.

Gillnet vessels have also shown a significant increase
Table 2,(p. 28), and are becoming more diversified. One
aspect of diversification is that some gillnetters of recent
are dressing their salmon abcard their vessels. In so doing,
they hope to improve their g;oss annual returns, considering
the costly investment in boats and gear, and also the short
operating fishing season-from July to September. However,

the future trend in the prices of their dressed salmon will
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Table 3a. Average Landed Prices for Troll Caught Salmon
by Species-Five Year Periods

Cents Fer Pound

------------- Coho Springs Pinks Sockeye
1951"1955 1604 2005 809 2303
1966-1969 3344 47.9 1507 37,0

Table 3b. Average Unité/ianded Price of Seine Caught Salmon
by Species

Cents Per Pound

1951-1955 1966-1969 Change %
Sockeye 23.3 375 +61
Coho 15.2 28.8 +89
Pink 8.3 14.1 +70
Chum 7.8 14,1 +81
Springs © 2744 34.0 ' +24

Table 3 c« Average Annual Troll Caught Salmon 1951-1969

Millions of Pounds

Springs Coho Pinks Sockeye
1951.-1.955 9.16 15.12 «83 006
1964-1969(4 years) 10.90 18.44 6438 1.09
% Increase 1966~ ‘
1969 vs. 1951- :
1955 20 22 668 1,716

Sources: Campbell, Blake A. Problems of Over-Expansion in the
Salmon Fleet in British Columbiae. 1971s pp. 2,6.

a/ 'Unit price' implies either the yearly negotiated minimum
price between fishing companies and the fishermen or on
an adjusted price changed during the fishing seasone
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determine how far they can go.

Fisheries authorities in Canada have also observed that,
the fishermen more often than not neglect to include depreci-’
ation allowance when calculating their costs. The fishermen -
have been encouraged to take depreciation allowance into
account so that they will be better informed when calculating
the expected returns on the contemplated investment.

The vessel license program started in 1968. The expec-
ted reduction in the size of the salmon fishing fleet is yet
to be seen. The Fisheries authorities expect a gradual decline
in the size of the salmon fishing fleet in the next five to
ten years. Further regulations with regards to improved
standards for fishing vessels are expected in the future.

When those regulations are implemented, it is most likely
that the marginal producers with inefficient and ill-eqg-
uipped fishing vessels will exite.

Prior to 1968, entry into the salmon industry was not
regulated; only nominal license fees were required. Presently
the license fees are higher as a result of the Salmcn License
Control Program. In contrast to the situation prior to 1968,
it is more difficult to acquire a new vessel. Whether or
not many people will be discouraged from entry into the

salmon industry is still to be showne

A Brief Survey of Salmon Canning Industry in the U.S.:

The commercial importance of the salmon f{isheries can

best be agsociated with the early adventures of the Hudson Bay



32
Ccmpany and the Northwest Company (6, pe. 9)« These two com-
panies, although mainly concerned with fur-trading, decided
to process salmon and market it in conjunction with the furs.
The North American Indians sold salmon to these people in
smoked and dried form. The purchased salmon was used as foode.
The companies processed the salmon with the crude préserving
techniques available, at the time, such as smoking, salting
and pickling. Like any other new product, it was not easy
for the Companies to dispose of their new processed salmon
in the foreign market.

The first commercial canning of the Pacific salmon was
started by William and George W. Hume, and Andrew S. Hapgood
under the name of Hapgocd, Hume Company in 1864, 'at Washington
California, on the Sacramento River (6, p. 1l)e. This company
was confronted with various problems early in the period. In-
adequate supply of fish was one of the many problems. Eventu-
ally, the company decided to move northwards. This move
brought them to Eagle Cliff, Washington. Thus, The first
Columbian Kiver cannery came into being.

Practically speaking; consumers are often reluctani to
try a new product. It takes time and great effort to do the
work of convincing censumers to accept a new product. Canned
salmon initially ericountered this problem. Sellers (wholesaler

or retailer) hesitate to make large purchases when, at least

w

v} 1,

the confidence of the consumers je¢ gtill at stakeo. Britain has

been a major consumer of canned salmon from the North American
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continente. It took a while before a strong market for canned
salmon éould be developed in Britain. In the course of that
market development, the canned salmon product has undergone
extensive changes and standardization.

Primary markets for canned salmon developed in Seattle,
Vancouver, British Columbia and Portland in the Pacific
Northwest as the canning industry moved northwards from Cal-
ifornia. Prior to thét, San Francisco was the main outlet
for canned and fresh salmonq(6, Peo 13)o

The salmon canning industry has been plagued with over-
investment that generally results in poor rates of returns
(13, ps 89). In the early periods, canneries were rather small
in size and many were owned individually or by partnershipe.
Of course, there were no restrictions to entry into the
salmon canning industry. There are often the possibilities
that the pioneers in one industry or another may earn pure
economic profits. Uncontrolled entry into the salmon canning
industry led to over supply of canned salmon and declining
prices. This led to liquidation of several canneries and
those that survived decided to consolidate. The fact that
there exists pure economic rent within an industry can lure
more people into the industry and very soon it will be a

struggle for survival.g/

g/A detailed account of concentration in the Alaska salmon can-
ning industry can be found in °'The History of Concentration
in the Canned Salmon Industry of the U.S.' by Mark Rubinstein,
Bachelor's thesis. Harvard Lollege,1966..126 numb. leaves.
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Over-expansion of the salmon industry in the 19th Cen-~
tury was accompanied by many undesirable effects. Many plants
were abandoned, a number of the establishments went bankrupt,
prices of canned red and pink salmon in the domestic and
Toreign markets declined. One immediate outcome at the time
was the combination mevement in the salmon canning industrye.
Combinations in most instances involved merging of plants
and equipment, and managing under one central unified body:
for example, the Alaska Packing Association, Columbia River
Packers Association and British Columbia Packers Association
(13, pe 95). The degree of success among these vertical and
horizontal combinations varied. Lérge size operation has
some desirable effects, non-the-less. disadvantages still. |
abound. Salmon canning involves employment of some speci-
alized resources or machinery. Salmon runs, it will be recalled
vary from season to season and within seasons. In bad years
when the run is light, there may not be enough raw fish (sal-
mon) to keep those machinery units busy as long as the season
lasts. For this specialized machinery to lie idle involves a

large amocunt of overhead costs.

Early Marketing of Canned Salmon

During the early pericds of the salmon canning industry,
marketing of the product was a problem %o contend with. Over-
expansion of the szlmon indusiry prior to World War I; resulted
in combinations or mewrgers of those canneries that survived

the wave of btankruptcies which engulfed the salmon canning



35
industry. These mergers were more or less aimed at re-organ-
izing production management while a lot remained to be done
with regards to marketing. The product to a certain degree is
homogenecus and standardized but varies in terms of grade and
guality. These variations in turn depend on the species of
the canned salmon productse. For instance , canned sockeye is
different from canned pink or chum. The pink has a very pale

ink colour ané possesses a lower oil content. The chum tends
to bleach its colour after cooking and varies from a light to
a white. The sockeye has a deep red colour and very rich oil
content (¢, pe 21).

Unlike some other food products, camned salmon is non-

and refrigeration problems of the producst in its more perish-
able form (for example, fresh fish). The packing process
however, is concentrated within a very short period during
each season, thus reinforcing the need for seasonal storage
of the canned salmon product in large quantitiese

Consumption of the salmon, unlike its production, is
very widely dispersed all over the United States and foreign
countries. The U.S. consumes more canned salmon in total,
than does Canada, where the larger percentage of the canned
salmon is marketed overseas (see Table 5, ps 37 )

The demand for the canned salmon product in different
areas in the U.S. and other foreign countries is closely

associated with the level of income and the consumer prefer-
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encey for certain species. High quality grades-red, chinook,

coho and some better grades of pink salmon are marketed in high

income areas of the U.S., while the demand for low quality
grade, such as chum is predominantly strong ameng lcw income
groups. .

Table 4+ Exports of Canned Salmon by Countries of Origin
(1953-1970)

Thousand Metric Tons

Canada United States Japan USSR
1953 22.5 1.0 1.8 -
1954 31.9 33 709 -
1955 2047 L7 12.7 3el
1556 146 2.4 4263 4.0
1957 10.9 3.0 31:3 3.6
1958 27.8 L, 56,1 2s5
1959 15.5 6.3 622 Leb
1960 7ol 5ol 3765 24
1961 8ol 3¢3 2647 3a7
1962 10.7 L1 5542 be2
1963 153 L.,6 29.8 L1
1964 18.0 9.5 28,1 F3e2
1965 12.0 11l.3 377 346
1966 11l.6 9.3 22.9 3.6
1967 19.8 93 27+5 247
1968 18.1 2.6 38l L6
1.969 15.9 740 223 307
1970 70 76 24,0 4,7

Sources F.A.0. Fisheries Statistics, Philip B. Schary, Robert
Ee. Shiriey and Linn Socule. Analysis of the Distribution
System for Northwest Originated Fresh Salmone. pa. Z-22.
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Table 5 Canned Salmon Consumption by Country (1956-1966)

Thousands of Pounds

U.S. Canada UeKe France
1956 191,447 28,362 48,502 1,543
1957 171,261 46,711 46,077 Lyl
1958 198,779 31,846 128,530 ---
1959 135,158 17,487 109,790 2,646
1960 142,936 15,962 67,461 1,102
1961 176,492 k9,984 49,163 2,205
1962 180,017 64,229 121,916 1,984
1963 148,807 25,534 73,855 5,071
1964 159,602 20,731 82,012 3,527
1965 Lg,434 18,917 94,358 3,307
1966 189,128 63,894 62,611 3,086

Sources see Table 4, p. 36.

The importance of San Francisco as the early main ter-
minal market for canned salmon has declined considerably. When
the salmon canning industry moved northwards from California
early in the period, terminal markets were subsequently devel-
oped in some of the Northern cities. The cities of Seattle,
Bellingham, Portland, and San Francisco-to a lesser degree-
now constitute the terminal markets in the U.S. for the even-
tual disposition of canned salmon, for domestic and foreign
cohsumption. At the end of the canning season, the season's
packs are transported to these terminals for storage and
distribution. Some canneries however store their packs in

their warehouses and sales are made from theres for instance,
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the Puget Sound and Columbia River canneries (13, pe 129).
Depending on the location and size of the concern, usually
the small canneries have to ship their packs to one or the
other big trading centers for marketinge. The port of Seattle
has been expanded and equipped to handle large shipments of
canned salmone In some instances, sales are made even before
the canning season goes into full operation. The big trading
centers receive shipments of canned salmon packs after the
close of the canning season, but shipments to the several
buyers in the secondary markets continue through the entire

yeare

The Process of Distribution

A more eificient distribution mechanism of canned salmon
product did not evolve until the cannery industry attained a
stronger financial position. Earlier in the period of salmon
canning, packers relied solely on the distribution services
provided by wholesale grocers and eastern broker firms. Some
of these distributors also provided the packers with some
financial assistance. The salmon canning industry continued
to grow and expand as companies merged and consolidated.
These developments ushered in a remarkable change that led
to the establishment of a new marketing organization. Produc-
tion and sales departments were integrated via chain store
marketing systems, processors of general food, and sales
crganizations; all were connected in different degrees with.

the salmon canneries (13, p. 131). The earlier marketing
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structure involved arrangements between the packer and the
selling agents. Some of the selling agents became interested
in the salmon packing enterprise and decided to finance one
or more packers. DeLoach (6, p. 71) writing in 1939, gave
ingstances of large salmon broker: firm's ownership or com-
plete control of one or more salmon canning firms. The bro-
kers through financing and other marketing arrangements did
in fact control the output of many canning firms. Selling
agents, by owning stock or advancing loans to small canners
could exert very much influence over these small firms.
Canned salmon export sales were made through the marketing
services provided by some selling égents and brokers. The
packers, selling agents and brokers, usually entered into
agreements or contracts before or after salmon packs had
been shipped to the primary terminal markets. The selling
agents, while attempting to establish a sitrong demand for
canned salmen products associated with their brand names,
also strove to secure for themselves enough supply of better
quality salmon productse. These factors might offer one ex-~
planation why these agents have tended to finance and directly
control some of the salmon canning companies.

The emergence of chain stores later in the period, pro-
vided new marketing channels for the canned salmon products.
Some packers may have been pleased with this development,
but for the selling agents, this represented more competitions

Foreign marketing of canned salmon has been subject to
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various international trade barriers, including tariffs,
quotas and all sorts of restrictions on canned products in
each individual foreign country. Selling agents in the pri-
mary markets usually negotiated with foreign export brokers
who had foreign subsidiaries that handled sales in their
country. Import restrictions of canned salmon or any other
canned products in some countries are often justified by
various governments on the grounds that the consumers are
being protected. Some governments may require limited use
of food preservatives or may object to the use of artifi-
~cial food colouring, for example, Britain. The canned salmon
exports to Germany must satisfy the German pure food and drugs
laws (6, pe 65).

Selling agents and other distributors make use of the
mass mediza for advertising campaigns and salesg promotion of
canned salmon: for example, radio, magazines, newspapers and
outdocr advertisinge On the wholesale and retail levels, win-
dow and newspaper advertising were often utilized. Cooperative
advertising by the salmon canning industry has also been
resorted to, especially when there is a large supply. Such a
massive advertising campaign device was attempted in Canada
when the international economic and financial conditions pro-
hibited the exportaticn cof the British Columbian canned salmone.
Cooperative advertising in the U.S. and Canada in the early

1930's proved very succezsful (6; pe. 96).
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Canned Salmon Prices

The salmon canning industry has undergoene various changes
in processing, marketing and pricing. In the early periods of
the canned salmon industry, cpening prices on all species of
canned salmon were usually quoted at the end of the canning
season. Future contracts between the processors and the dis-
tributors were based on the quoted opening pricese. Price quota-
tion may directly affect sales, that is, when buyers consider
the quoted price too high, they would tend to purchase fewer
canned salmon. Price leadership in the salmon industry is
commone. For example, large canners often announce thelr op-
ening prices before the small canners announce their prices

5ti31l announced at the end

(¢

{6, p» 100). Opening prices ar
of each year led by the big canning companies.

Various factors tend to affect prices of different grades
of canned saimen products. Salmon competes with other foods
and meat products in its retail market. The quantity demanded
at any one time will be determined by, among other things,
its competitive price position. In some instances, fluctu-
ations in runs of a particular species cause price to vary
more than does the supply of the competing species. Consumer's
demand and purchasing power, availavle supply of the canned
salmon preduect, price of substitute goods, for example, canned
tuna, and the available number of substitutes, can all, in
one way or another, 2xert some influence on the prices of

canned salmon products. A more dstailed understanding of the
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price behavior at the retail level needs a complete analysis
of the forces of demand and supply which this study did not

undertake.

Salmon Prices- Ex-vessel

Salmon prices as of nbw depend on the outcome of the
negotiated settlement between the fishermen's union repres-
entatives on the one hand and the Processors Association on
the other. Price negetiations may take place prior to the
opening of the season or before the fishing vessels take off
on a fishing trip. In some instances, prices may be negotiated
for a specified period of time or on a day-to~day vasis. There
are also some fishermen operating independently. They can
either sell at the negotiated prices industry-wide or at what-
ever price is prevailing in the market. Some fishermen have
Cooperatives. The members of the Ccoperatives are paid a pre-
arranged price. This price is usually below the price that
buyers may offer. The net difference is shared among members
after each season with some amount set aside to defray the
operating cost of the Cooperativee.

Price negotiations invoiving Cooperatives and Processors
differ from those involving non-members and usualliy lead to
higher prices. The fishermen have the option of either bscom-
ing a member c¢f a Cooperative or joining one of the Fishermen's
Unions. Canning companies provide union fishermen with food,
gear and accemmodation; in tarn union members are obligated 1o

hand over all Tish caught to the canning companies. Membars
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of the Cooperatives use their own gear, provide their own
food and accommodation, and negotiate with the canning compa-
nies for their catch. As of now, éx-vessel prices are negotia-
ted before the opening of the fishing season between the
fishermen's and the processor's representative unions.
Negotiated ex-vessel prices may differ depending on the appl-
icable coastal areas.

In British Columbia for example, the fishermen and shore-
workers union negotiate with the strong Processors Association.
Both unions determine and agree on the landed minimum prices
for various salmon species caught with the gillnet. and seine.
They also.nagotiate for the wage-rates of thése employees
who work on shore and on boats owned by packerse. Troll-caught
salmon are often excluded from price negotiation since catches
are generally dressed and sold in the fresh market (19, p. 51).
Besides, the species caught are not generally those used in
canninge More recently, fishermen have been converting trollers
and equipping them to such a degree that their catch of these
species mainly canned (sockeyeiand pink salmon) have increased.
The Canadian Fisheries authorities have tried to check this
trend. Conversions have involved rebuilding, re-engining and
increased utilization of electronic equipment. Thus, the
average size and effiéiency of larger trollers have tended to

increasee.
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Early Foreilgn Trade in Canried Salmon

It is rather difficult to keep track of exports of canned
salmon according to various species. Usually what one finds
are the statistics of exports of all canned salmon collect-
ively. A lot of canned salmon of the U.S. has been going to
the British market. In other words, the United Kingdom is the
primary importer of the U.SQ canned salmon. The.U.S. also
exports to France, Germany, Belgium, Holland and to a number
of South American countries. The amount exported to each
country depends in part, on the nature of import controls
peculiar to each country. France for instance, ic noted for
its high internal taxes and quota system and there is not
much the American exporters can do other than to ahide by. .
the regulationse Exports.to South American countries have
been usurped by the Japanese following her recovery from
the Pacific wars. Canned salmon imports in the 1930's, both
in the U.S. and Canada, were rather small. The U.S. imports
came mostly from Canada and Japan, with Canada exporting
more than Japan. Later, however, the Japanese exports in-
creased. In total, U.S. exporis of canned salmon are far ¢ .
smaller than the Canadian exports (see Table 4, p. 36). One
explanation for this is the difference in population between
the two countries. Exports fluctuated with major depressicns
and wars. The U.S. exports declined during WWII and shortly
afterwards increased tremendously. This export boom did not

last long because of the econcmic siump, the outcome of the
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war (13, pe 167). The great depression of 1929-33 adversely
affected salmon trade, exports decreased as trade channels
were blocked by tariffs, quotas and lack of expendahle in-
come of the consumers. There was a significant improvement
in trade flows soon afterwards. The U.S. canners direﬁted
their attention to.home markets after the 1930's trade
fluctuation; whereas in Caﬁada exploration and expansion of
the foreign markets became more important. It was not until
the early 1950's that the Canadian canners attempted to
explore the démestic market when exports to the U.K. and
other countries were declining as a result of the financial
difficulties in the importing countries. For instance, short-
age of dollarc prevented some countries like Australiz. and
New Zealand from importing canned salmon from hard currency
countries like Canada, in 1948.

British imports of canned salmon from the U.3. and
Canada decreased by about 4.7 and 2.3 percent respectively
between 1931 and 1937, while imports from Japan and Siberia
increased by about 7 percent during the same period (13, pe.

169).

Current Trends in Canned Salmon Trade

Canada, U.S., Japan and Russia are presently producers
and exporters of canned salmon. Production c¢f canned salmon
does not ssem to have changed significantly over +ime.

Hoviever, the correct casch Fluctuation have to be known bhe-
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fore a strong statement could be made in this regard. The
recent U.S. import and export statistics show that the U.S.
exports of canned salmon have increased significantly relative

 to imports {see Table 6, p. 46).

Table 6. U.S. Canned Salmon Imports and Exports 1956-1968

Thousands of Peounds

Year Exports Imports
1956 5,213 28,802
1957 6,688 24,501
1958 9,277 29,226
1959 13,826 31,154
1960 11,924 19,113
1961 7,786 7,167

1962 8,978 6,843
1963 10,228 1,249
1964 20,924 236
1965 24,892 101
1966 20,484 589
1967 20,543 121,
1968 5,726 4,955

Source: Philip B. Schary, Robert E. Shirley and Linn Soules
Analysis of ‘the Distribution System for Northwest
Originated Fresh Salmone. ps II-10.

Consumption of canned salmen in the U.S. has been de-
clining when compared with the quantity consumed in the 1920°s
and 1930's. Consumption patterns have also changed in favor
of fresh and frczen saimons While a marked decline in the con-
sumption of canned salmon is evident, there has been a sig-

nificant corresponding increase in the consumption of canned
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tuna. Canned tuna therefore can be assumed to be a close
substitute of canned salmon among other fish products. In
some other major consuming countries, for example the United
Kingdon and France, consumption of canned salmon has not in-
creased significantly. Only Canada, a large producer; has
increased her domestic consumption of canned salmon (24, p.
I1-11). The declining consumption of canned salmon in the
U.S. may have contributed to the subsgquent increase in the
UeSe exports of canﬁed salmon in recent years. The U.S.
imports canned salmon from Canada, but not on a large scale,
and usually during light salmon runs and small pack in the
U.S. Similarly, Canada imports from the iUJ.S. on 2 small
scale.

Most of the U.S. exports of canned salmon go to Britain.
The volume of trade is very small in terms of the overall
foreign trade. Furthermore, the U.S. share of the British
market is the smallest when compared with that of Canada or
Japan. The major exporters of the Pacific canned salmon-
Japan, Canada, U.S. and Riussia-compete with each other in the
British and other foreign markets. It is: true that the U.S.
ekports of canned szlmon increased in the past few years, but
whether or not this will continue in the near future is a
matter of great concern not only to the iJ.5. but alsc to
Canada, Japan or Russia. Perhaps the relevant facits will not
be known until the Uflited Kingdom has veen fully admitted

into the European Econemic Community (EEC). British entry



L8
into the EEC has various implications for all those countries
who export canned salmon to Britaine. It is estimated that
with the British entry into the EEC +the canned salmon price
will be roughly 25 percent more than the present price because
of the external tariff and internal taxes cf the member
countries, for instance France (21, p. 26). With such an
increase in price, sales will probably decline and canned
salmon will flood the U.S. domestic market. The same could be
said of the other exporting countries. Not only will the U.S.
domestic market have to accommodate the surplus salmon, but
Canada, Japan and perhaps the Soviet Union will be interested
in the U.S. domestic markst. A further influx of caﬁned salmon
products wouid further reduce domestic prices, In view of the
above developments, the author is predicting that the U.S.
producers might decide to explore other foreign outletse.
Howevar, other concerned countries will probably do the same.
Or shculd the salmon producers in the U.S. ask Congress to
increase tariffs, impose quotas, such a request may not find
favor with many. For one thing, exports of canned salmon in
terms of the aggregate U.S. exports are very insignificant.
Agains it will no% be in the interest of the U.S. in parti-
cular and thz world in general to start once again building
trade barriers instead of opening channels that have been
long clogged up. |

The Canned Salmon Institute (C.S.T.) (21, pe 25), a non-

profit organization, comprising the Alaska, Puget Sound and the
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Columbia River salmon packers, has been engagedin advertising
activities aimed at encouraging the U.3. consumers to in-
crease their purchase and consumpticn of canned salmon. The
CeSeT. has utilized most of the available mass media and
communications in its efforts to reach the consumers, inclu-
ding negotiations with other food manufacturers and lbbbying
at the highest government levels. The C.S.I. spearheaded
small changes in can size, that is, to half-pound and one
quarter pound salmon can packs which seemed to have me% the
desire of some consumers. The organizers anticipate carrying
their campaigns to other foreign countries; in so doing, it
will attempt to include other salmon producers, namely Canada
and Japane The G.S.T. would like in the near future to work
jointly with these other countries bvecause the future market-
ing problems are expected to intensify. The members of the
C.S.X. anticipate that one day the Organization will be
known as 'The International Canned Salmon Institute', that is,
getting together the major canned salmon producers to work
more closely (21, pe. 27).

| Internationally, attempts have been made by some im-
porters in the Common Market countries; to convince other EEC
members to exclude salmon from import dutices on grounds that
salmon fishery i1s not competing with other fisheries in Europe.
However that appeal has not been successful.

Based on these factg, it can be predicted that the salmon

industry in the U.S. snd Canada may be adversely affected by

"~
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U.K. entry into the EEC, more so wheﬁ it is remembered that
the industry in both countries is already over-capitalized.

Explor ation of other foreign markets will be attempted,
but some of these countries-especially the developing cnes-
may not be able to purchase high priced canned salmon pro-
ducts from the U.S. and Canada. Japan might alleviate her
own problems by concentrating bn domestic sales to her ever

sing pcpulation. Britain can get into the EEC, and may

e

nere

M

not be able to protect the interests of the exporting
couniries in general and the British consumers in particulare.
The reactions of this latter group may create undue political

and economic problems for Britaine.

PART TWO} STATISTICAL ANALYSIS
SECTION &: Introduction and General Assumptions

The foregoing discussions dezlt with the foreign and
domestic *trade in canned salmon in Canada and the United States.
The Canadian canned salmon producers,as has been mentioned on
several occasions, depend more on foreign markets for the dis-
position of their preducts whereas the U.S. producers rely
more on the domestic markeis. However, in the courses of the
discussicns, it was discovered that the U.S. exports of
canned salmon have tended to increase in recent yearg (sece
Table 6, po 46).

A better understanding of the demand structure of sal-

mon at the various levels of marketing would be valuabie to



the salmon fishing industrye. The second objective of this
study, as pointed out in the introduction, was to estimate
the ex-vessel derivéd demand characteristics for red and pink
salmon facing the fishermen in the U.S. and Canada. It was
for this reason that an econometric analysis of the ex-vessel
derived demand was undertaken. Furthermore, it was intended also
to compare the statistical results of the ex-vessel derived
demand analysis in both countries; and possibly to see if the
effects of demand and supply factors in the foreign markets
which are more relevant to the Canadian salmon fishing indus-
try, differ significantly from those of the domestic markets
in the U.S. Price flexibilities-gx-vessel price with respect
to landings of red and pink salwon in boti. countries-were
calculated and comparede

Mogst of the data used in this analysis were obtained from
secondary sources such as: FAO Fisheries Statistics, Bureau of
Commercial Fisheries, Bureau of Labour Statistics, Pacific
Fisherman Yearbooki{ Fishery Statistics of Canada and (Ontario

Statistical Review.

3/
The Pacific Fisherman was combined with other publications
in 1967 and from hence was called The National Fishermane
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Some assumptions are made which will be helpful in this

derived demand analysis:

1.

2.

The variations in the ex-vessel price of red or pink
salmon in the U.S. are largely determined by the
domestic demand and supply conditions, whereas in
Canada the ex-vessel price variations are greatly
influenced by the external demand and supply factors.
Landings of red and pink salmon in the current year
are not the sole determinants of the ex-vessel price
of red and pink salmon. The level of pack (red and
pink salmon), in the preceding year is expected to
have a significant bearing on the ex-vessel price.

In the U.S., other important factors are prices and
quantities of other competing commodities, for instance
meat, poultry and canned tuna, all of which compete
with canned red and pink éalmon at the consumer level.
Canned tuna is chosen as the closest substitute in

the U.S. model. Substitutes are not treated explicitly
in the Canadian model, as a result of the assumption
noe 1 above, although the Japanese or the American can-
ned salmon can be substitutéd.

Ex-vessel prices fluctuate from year tc year and some-
how respond to variations in supply and wholesale
prices of canned salmone. The wholesale prices tend to
decline in the U.S. around July-August months wnhen

new packs from current season start coming into the
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market « The external demand conditions and the level of
inventory held by the importers have a significant effect on
the wholeaale export price in Canada. That is, an ihcrease
~in demand in the foreign markets relative to supply of canned

galmon would tend to increase the wholesale export pricee.

%+ Changes in import policies in Britain which is the pri-
mary importer of canned salmon, will affect the salmon fish-
ery in Canada, especially on the prices of red salmon since

Britain imports this species from Canada in large quantitye.

Section B-Statistical Analysiss:iCanada

The disposition of the canned salmon products in Canada
is very much dependent on the world market, as discussed
earlier in the historical review of the salmon industry in
Canada. |

In this section, a model of the derived demand for two
species of salmon-red and pink-facing the Canadian fishermen
is treated.

In a statistical analysis of economic time-series, it
is often not possibhle to include all the variables that inflﬁ-
ence pricese. However, in this model these demand © variables
were considered to have a significant bearing on the ex-vessel
price of the red and pink salmons landings, inventory and
wholegale export price.

On the supply side, the quantity of red or pink salmon

supplied by the fishermen can be regarded as dependent upon



. 5k
such factors as the cost of production-lahour, type of fish-

ing gear, transnortation and storage, and the bioclogical
factors- for erample, the magnitude of the salmon run in a
particular fishing season.

The derived demand equations for the red and pink salmon
are expressed in the following linear form indicating the

functional relationship between the ex-vessel price and other

predetermined variables:

ex-v  _ N exp
Pr = a, ta L. +ak, . + aBP t ey (1)
BV D0 T Plp TRy 4 e p Py e (2)
where

evendent Variatles

eX-V ex-v .
P p¥ = Annual average ex-vesgel price of

d p red and pink salmon (cents per
pound)

Independent or Exogenecus Variables

L, L = Landings of fresh red and pink salmcn

r P (millions of pounds). It is assumed that
biological factors rather than the current
price are by far the major determinants

of the value of the landings variables

K = Red and Pink salmon pack (millions of
pounds of processed red and pink salinon).
This variable is used as a proxy for
inventory in the above model. Iv does not
include impovte of processed red or pink
salmon, but it is dlweub’y related to
the domestic landings of the relevant
species.

pe¥XP  pexp

IR S Annual average export wholesale price of
- canned red and pink salmeon (do*l ars pexr
standard case). A standard cauu yjﬁ isbs
+ of 48 one-pound cans of canned salmo
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a_ , % = Constant terms in the system of equations.

ajceeag blovbe = Coefficients of the independent
’ variables for the system.

= Random error terms for equations 1 and 2.

The present time period is t and the preceding period
is identified by the subscript t-!. The period of

analysis is from 1947 to 1970.

Explanations of Economic Relationships
of the Variables

A..The main objective here is to estimate the parameters of
these variables included in the modeie The effects of +these
variables are assumed to have an important bearing on the ex-
vessel price of the twec salmon species-red and pink. About

82 peréent of the salmon landings each fishing year is canned
(26; pe 26)e The remaining 18 percent may be marketed in the
fresh, frozen or other markets. Thus, it can be hypothesized
that the quantity canned of either red or pink salmon has a
direct relationship to the landed quantity. In the discu-
.ssion of prices earlier, it was noted that the ex-vessel price-
the price paid to the fishermen-is negofiated between the
processcers' and the fishermen's unionse In the course ol the
negotiation; the annual projecied magnitude of the run (red

or pink), is taken into consideration. Hewever, the ex-vessel
price of red or pink salmon may tend to decline if the quantity
landed increases. Thervefore, the esitimated coefficient on the

landings wvariable 1s expected to have a negative gign. 0f course
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it is the actual price that is treated in the demand analysis.

B, The amount of inventory in the hands of the processors is
considered to influence the price of red or pink salmon the
processors are willing to pay for a given quantity. Data
limitations resulting from the unavailability of the abpro-
priate data must be recognized in this study. For exémple,
the actual inventory was not available for the entire per-
iod of the analysis, 1947 to 1970. Consequently, the pack of
red and pink salmon in the preceding year was used in
equations 1 and 2 respectively as a measure of inventory.

The inventory variable is expected to be inversely related To

the ex-vessel price of red and pink salmornoe

Ce The sxport wholesale price of canned red and ﬁink“saimon
was included in the applicable equations. This was the price
paid to the processors. Variation in the export wholesale
price is dependent on the demand and supply factors at home
and abroad. Canada is only one seller in the world

market, consequently the export wholesale price was treated
asan exngous . variable. The estimated coefficient on the ex-
port whelesale price of canned red or pinik salmon is expected

1o be positive. In other words, i{ the export wholesale price

increases, the ex-vessel price will tend ic rise.
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Statistical Results of the Estimates

Equations 1 and 2 are the basic demand equations for
individual species-red and pink salmon. In the first esti-
mation, all prices were in current dollars. The parameters
of equations 1 and 2 were estimated by the ordinary least

squares method. The results are presented velow:

PGX—V r
r = -94566911  + 0.077688 L, + 0.022017 K _,
(2.385) (06505)
! exp ;
+0.9324396 P . RZ = .93 (1)
(16.878)
ng-v = 0.158231  + 00036519 L_ + 0.01062129 KD _,
) (0.463) (0.897)
+0.423573 T RE = .94 (2)
(17.678)

The ex-vessel price 1is measured in cents per pound.
Landings are measured in millions of poundse. Pack in the pre-
ceding vear is measured in millions of pounds. Annual average
wholesale export price of canned red and pink salmen is
neasured in dollars per standard case. A standard case
consists of 48 one-pound cang of canned salmone
The correiation coefficients R? in the above two equations
were large and almost the same for the red and pink saimon.

With the exception of the export wholesale price, the esti-
mated coefficients of other predetermined variables did not

have the expected signs. The t~values for landings (red),

canned red and pink expert wholesale price variables were
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statistically aignificant at the ten percent level. The t- .
values are given in ‘the parenthesis below the coefficients
of the independent variables.

Since some of the estimated coefficients did not have
the expected signs, it was decided to deflate all prices. The
wholesale price index for food would have been apprqriate as
a deflator, but unfortunately such an index was not available.
A consumer price index for food was avallable but since this
study is concerned with the demand at the ex-vessel or primary
market level, it was decided to use the general wholesale
price index as a proxy for a measure of wholesale food prices.
Equations 1 and 2 were used in this second stage, the only
difference being that all prices were deflated. The number of
observations was the same ( from 1947 to 1970 ). The results

of the regression are as follows:

pix"v = -0.,059153 + 0.0004128 L. + 6.0001540 Kﬁ_l
(2.336) (0.683)
+ 1.019302 PixP ; R® = .781 (1a)
(8.278)
p;x‘v = 0.,002078 + 0.0000169 L + 0.0000535 Kﬁ;l
(0e461) (0.974)

+ 6.405283 PEXP 5 RZ = .822
(9.480)
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When all priceé were deflated, the estimated coefficlents
on the landings and proxy for inventory retained their posi-
tive signse. These variables were expected to be negatively
related to the ex-vessel price of the red and the pink salmon;
The value of the estimated coefficient on the canned red
wholesale export price increased from 0.93 to 1.02, although
the t- value for the same variable . declined from 16.878 to 8.278.
There was no change in the estimated coefficient on the canned
pink wholesale export price variable, except that the t-
value decreased from 17.678 to 9.480. The t-values for the
coefficient on the variable representing the export price of
canned red and pink salmon and the landings of red salmon
were statistically significant at the fen percent level.

These t-values for the wholesale export price of canned red
and pink were large, suggestive that these variables are
significantly associated with the ex-vessel price of the red
and pink salmone. The correlation coefficients R2 were not as
large as when prices were undeflated. The wholesale export
pri.ce Qf canned red and pink predetermined variables ex-
plained 72 and 81 percent of the variations in the ex-vessel
price of these species reSpecti?ely.

As discussed earlier, a major institutional change took .

place in Britain in 1958&/. This policy change was expected

4/ The mentioned institutional change is the removal of import
res¥ictions on canned salmon in Britain which resulted in
large importse.(Pacific Fisherman Yearbook 195%9. pe 157).
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to have a recognizable effect on demand for canned szlmon in
Britaine Britain, it will be recalled, is the major export
qutlet of the Canadian canned salmon, particularly the canned
red salmon . Britain tends to maintain its established tra-
dition and has been importing canned salmon from Canada and
from other producing countries. To account for this change,

a dummy variable was included in the model as é demand shif-
ter. The dummy values from 1947 to 1957 were 0, and 1 from
1958 to 1970. It is hypothesized that if price and other
variables are held constant, a major institutioral change-
for instance, a reduction in tariff or removal of other
import restrictions-will shift the demand curve to the
right. Therefcre, the inclusion of the dummy variable will
be a test of the hypothesise.

Once more using the equations 1 and 2, the ex-vessel
price of red and pink salmon was regressed against the pre-

determined variables with the following specified equationss:

= + T r exp
- (ao + a; L, o+ a, Kt—l + a3 Pr + auDl)
(3)
ex-v - ' : " w D “ exp i
Pp (b, + by Lp Poby KE g g Pp + by,D,)
(4)

The variables-dependent and predetermined-remain as pre-
vieusly defined. D in cach case denoies dummy variable. All

prices were deflated by the general wholesale price index.
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The estimated results are presented helow:

P;X'V = 0.056065 - 0.0000742 L - 0.0000589 Ki_J
(-0.377), (-0.311)
-6.0161
(3)
+0.347136 PSP + 0.025299 D, R® = .87
(1.625) (3.541)
exX-v _ ' P
P = 0.009039 + 0.0000575 L+ 0.0000589 K} _,
” (0.15H4) (0.551)
(&)
+ 0.326004 P2XP 4+ 0.0029912 D, ; R°= .84

2
(4.338) (3e274)

This later results indicated that the estimated coef-
ficients on landings and proxy for inventory were inversely
related to the ex-vessel price of red salmon. This relationship
was expected. The estimated coefficients of these same variables
have positive signs in the pink demand equation contrary to
expectation. The t-values (in parenthesis) for the export
wholesale price and the dummy variables were statistically
signifirant at the ten percent level. The t-value for the whole-
sale export price of canned red salmon was rather low. It was
discovered that the inclusion of the dummy wvariable had two

effects in the red salmon equation. First, the estimated

Note:s * This denotes price flexibility calculated at the mean
values of landings and ex-vessel price of red salmm.
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coefficients on landings and proxy for inventory changed signs.
Secondly, the t-value for the wholesale export price of canned
red decreased from 6.230 to 1.625. This suggests that the
dummy variable may have "picked up" some of the explanation
of the variations in the ex-vessel price of red salmon for-
merly explained by the wholesale expor®t price of canned red
salmon. One further implication of this result could be that
a major institutional change may have a significant effecti on
the demand for canned salmon, which was the hypothesized
relationshipe

The t-values for the wholesale export price of canned
pink and the dummy variables were statistically significant

in the pink eguation. That for the dummy variable was Low.
The correlation coefficients R° were fairly close in both
ecuations, 87 and 84 percent for the red and the pink salmon
equations respectively.

On account of these statistical results, it can be
tentatively concluded that the salmon industry in Canada
would be directly affected if there iz to be a significant
institutional change in Britain with regards to the imporis

of canned salmon. It should be noted that Britain is the

major importer of the Canadian canned salmon.
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Section C-Statistical Analvsis: U.S.

The discussions in this section will be concerned with
first building up an economic model of the derived demand
for red and pink saimon facing the U.3. fishermen and, sec-
ondly, with estimating the parameters of the ex-vessel demand
function for red and pink salmon. This ex-vessel demand
function is actually the processor's demand for saimon to be
cannede. It is the relative demand facing the salmon fishermen
in the U.S. Since, as was earlier discussed, large quantities
of canned salmon are marketed domestically, it can be assumed
that the processor's or wholesaler's demand is derived from
the retailer throvgh the U.S. consumer's demand. Consequenily,
such factors as per capita disposable income, pepulaition,
wholesale price, price of competing commodities and inventory
in the hands of the retailers, have an important effect on the
derived demand of the processors. These variables are those
which are relevant in the demand functions of the consumers
and the retailers,

The gstem of demand and supply equations is specified

belows Demand for Canned Salmon -
Q° = f‘(Pret s (Y/N), N, Pget T) (by consumer) (1)
QY = g(p¥, PY PP 1T M) (by retailer) (11)
PEEV - h@@® , PY , 1P, vP) (by processor) (111)
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Supply of Salmon:

s* = j(L,‘PeX-v , P;X_V, B, Vf) (by fisherman) (IV)
sP = k(pSXV , pv , I, VP) (by processor) (V)
s = 1(P7°% , ¥, 1, V)  (by retailer) (VI)

where

Endogenous Variables

peX-v = Ex-vessel price of red and pink salmon
Q = Quantity demanded

S = Quantity supplied

PYeY - Retail price of canned salmon

pv = Wholesale price of canned salmon

Exogenous Variables

Y = Disposable inccme

N = U.S. population

T = Price of competing commodity (canned tuna)
I = Beginning inventory

M = Marketing costs

A = Producfion costs

B = Biological factors

L = Landings of salmon

whereas the subseript "i" refers to 'pink' salmon in
the red salmon equation, it refers to "red salmon”
in the pirnk szalmon equations.
The above system of equations was specified for the iden-
tification of economic relationships between the dependent
1

variables and the predetermined or exogencug variabies. The

processor's demand equation (III) will be used in estimating

the ex~vessel demand characteristics, that is, the derived
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demand facing the fishermen. It is the equation of primary
interest in this study.

The basic approach in this estimation will be in three
stages:

as The wholesale price of canned red and pink salmon
will be predicted using the follcwing equation:

v7 - o a eN=-y
P, =a_  +a, L (Y/N) Fa 3 T+5Pp
r W rst
a a
+a 6 Kt—l + 2 Pp +2gq Pp + U (1A)
P¥ =8 +5 L, +8 o (Y/1) +B_ N B, 1B Pex-v
P o) L
) W P ret
*ﬁépr*@'zxt-l*fgtapr + v (24)
where
Indogenous Variables
P¥ ’ Pg = Annual average wholesale price of can-

ned red and pink salmon (dollars per
standard case: 48 one-pound cans) The
"annval average" refers to the calender
year January to December.

Exngenous Variables

a 55

@) v 0

Constant terms in the system of equa-
tions.

aloon'S; ;31“., !88 = Coefficients of the parameters
’ for the syster.

L = Landings of fresh salmon {thousand metr
tons) One metric ton is appreoximately
z 3 L-\JLi ¢ 6? ) pOL‘ﬂC‘S o

e

o}

8}

Y/N Per capita disposable income of the U.S.

in dollars
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N = U.S. population including armed forces abroad
in millions.
T = Annual average retail price of canned tuna
(cents per can-6% ounces light chunk tuna).
pe¥-v ex-v
P ’ Pr = Annuval average ex-vessel price of
red and pink salmon (cents per
pound) .
|
K._4 = Pack of canned red, pink salmon (millions
of pounds)., This variable is used as a proxy
for inventory of canned red and pink salmon.
U, V = Random error terms

the current period is t, and the preceding period
is t-1. There were fifteen sample observations, from
1956 to 1970,

This study has to accommodate the diffiéulties inposed
by data 1imitations; the effects of which may inject zome bias
into the statistical results of the analysiso Two.major Limi-
tations in the U.S. model include the annual retail prices
of canned tuna which were recorded by the Bureau of Labor
Statistics as far back as 1953. The figures from 1953 to
1955 were not consistent with those from 1956 to 1970. The
difference was caused by a change in specification from solid
pack (7,6-6%) cz. can, to 6% oz. light chunk canned tuna. On
acccunt of this, the number of sample observations was reduced
from 24 to 15 (1956 to 1G70).

Besides those predetermined variables included .in the
avove equations, there may be cther variables that influence
the wholesale price of canned red or pink salmon. Since it is
not always possiblé to include all the relevant variablesg, it

is anticipated that these variables included would help to
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account for the variation in the wholesale price of canned
red and pink salmon; All prices in the first stage of the
prediction were in current dollars. It will be noted that
the system of demand and supply equations (p. 63) consists
of twe models; one for red salmen and one for pink éalmon.
Equation 1A is an "enlarged reduced form" equation because

ex-v

it includes three variables ( Pp y pY ’ Pret ) extracted

) D
from the "pink" model. Similarly, equation Z2A includes three

exX- N
VP

- ’ ’ Pret) that were torrowed from the

variables ( P r r

"red" model. These "borrowed" variables are actually "endo-
genous" in the models from which they were borrowed. The

ret

ret and P
C e p

variables M, V, B, Pf in the system of eguations
pe 63) were not included in the "reduced form" equatioin
as a result of data limitations.

The second stage is to predict the current pack of
red and pink salmon. Since the actual inventory data were
not available for the entire period of analysis, the pack
in the preceding year will be used later in the analysis
as a maasure for inventory in the hands of the processors.

The predicted equations are specified belows:

¥ r 1 1 1 P 1
= @ [ \] ar m
Ky e -+“1Lr hag (Y/M) + 3 N +ay
1 Lex-v 133 _w 1 W q -
a. P +a PTo+a_ P o+ Ul A}
5°p 6 r 7D (34

*
Note: Ki_y was included in the pack of red salmon prediction
equation but the variable did not add much to the sta-
wpbistical results.
See note on folleowing pagee.
-J.p 2
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3o _ 1 1 1 1 1w
KD _;BO +§1Lp +_,32(Y/N) +;53N+,3,+Pr
+ BLlpexv 4 Bl 4Bl ;‘T’* + vl (LA)
i 5 r 6 ' ? p Ay

All the variables in the above equations remain as
previously defined in 1A and 2A. These are actually "reduced
form" eguations that will be helpful in the "tWo—stage least
squares" procedure for estimating the parameters in equation
III (p. 63). This procedure was followed in an attempt to
minimize identification problems. In so doing, reduced form
equations will be derived whereby the explanatory variables
are represented by the predetermined variables of the system.

| The third stage of the estimation is to specify a
demand equation. The ex-vessel price of red salmon will
be specified as depending upon its canned wholesale price,
(predicted), the current pack (predicted) and the limited
begimikg actual inventory available. The same specifisatfion
will be used in the pink equation. There are seven obser-

vations (1964 to 1970) for red and six for pink (1965 %o

1970) .

w
r,

PW
D

-

. R s co s s . . .
Note: “ﬁPr y ¥%¥P - it is inappropriate to include P

W
Y
variables in the red salmon equation and the pink
salmon equatior respectively. However, these variablies
did not contribute much to the explanation.
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eX-v = (-W v r
Pr f\Pr , Kt ’ ) (54)
ex-v  _ _.3W =D P

where

Endogenous Variables

exX~-1 ex- . .
Prk 7, PPXV = Ex-vessel price of red and pink

salmon.

Exozencus or Predetermine’ Variables

w3 . .
B_, P’ = Predicted wholesale price of canned
“ P red and pinx salmon.
k¥ KP = 3 aa - inl
Kt ’ Kt = Predicted pack of red and pink
salmon. The "pack" denotes salmon
in processed or canned form.
1t , 1P = Actual beginning inventory cf cannad

red and pink salmon in the hands cf
the processorse.

It is hypcthesized tﬁat the erffects of the predetermined
variables in the equations 5A and 6A have a significant bear-
ing on the ex-vessel price of red and pink salmon in the app-
licable equation. The estimated coeffiqients on the beginning
inventory ( I ) and the predicted ?ack { K%) are expected to bhe

n each cases. That

| o

inversely related to the ex-vessel price
is, increases in quantities of these variables, holding +the
other variables constant, will tend to depress the ex-vessel

price. The canned wholesale price, on the other hand, is

(o3

expected to b2 positively related to the ex-vessel price. It

(X3

e

s assumed that if the wholesale price of cammed red or pink in-
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S
creases, processcrs may demand more red or pink salmon for
processing. If so, the ex-vessel price will tend to rise.

Later on in the analysis, landings of fresh salmon,

red and pink, will be substituted in place of the pre-
dicted pack, in each applicable equation. This step was
taken so that price flexibilities could be calculated from
the estimated coefficients of the Canadian and the U.S.
demand equations. Discussion of price flexibility will be
undertaken when the computed values are compared between
the two countries. The pack of red and ﬁink salmon in the

preceding period will be used as a proxy for inwventory,

as was done in the Canadian model.

The Regression Results for Equations 1A through AL

At (y) P = 4.04272L -+ 0,012401 L, + 0.005315 Y/N

(0e743) (1.448)

+ 0.105132 N + 0.001146 T + 0.172911 sz—v
(1.374) (0.005) (1.162) |

+ 0.110069 P¥ 3 R%=.962
{0.853)

r

-0.063356 kY |

(~1¢559)

(i1) BY = 0.221213 + 0,000295 L. + 0,0000289 Y/N
(lo9?8) (Ca802>

+ 0.001552 N + G.180404 P~ 3777
(2.229) (1.373) P (0.309) P

3
- 0.006818 T - 0.000khl KT o R
(~4.145) (-3.350) "~

* Indicates all prices were deflated by the wholesale price
index for food.
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24:
PY = -0.221507 -0.0000243 L_ -0.6000836 Y/N
p (-0.112) P (-1.372)
+0.004124 N+ 8.052886 P¥ -0.777955 Pix_v
(2.770) (0.155) (-3.032)
~04000559 KP_,  + 0.0018164 T R% =.912
(-4.013) (0¢579)
3A:

. r '
(1) Ky = 12.875 '+ 1.408 T¥ - 0.010 Y/N + 0.582 N

(32.947) (-1.062) (2.895)

-1.316 T - 0,168 PX7V - 1,493 P¥ + 0.051 P,
(-2.355)  (~0.451 (-3.114) 7 {0.159)"

2l
<

R. = 099)4

s T -
(1) K¢ - 30,308 + 1.421 L. - 0.016 Y/N + 0.545 N

.(21.695) (-1.208) (1.719)

- 0,010 B - 0.128 P27V - 2,226 T + 23.L4k4 P*
(1.124) (-06002 (-2.391) (0+508)

R® = .988

Note: the t-values are in the parertheses benz2ath the esti-
mated coefficient of the variables.

i
Indicates all prices were deflated by the wholesale price
index for food.
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LA . P _ - . .

(i) Ki = =-21.585 + 1.195 L -0,020 Y/N + 0.732 N
(26.267) P (~1.561) 2.089)

~2.227 P + 0,927 Pix-v -0.491 T +0.420 P
(-3.798) T (1.348) (=0.662) (0,946) P

R%= %995

(1) P = 51,237 + 1.228 L. -0.009 Y/N + 0.136 N

K (25.553) P (0.015) (0.349)
-159.220 PV + 19Lh.025 PEX"V 4 115,439 PV
(22112) T (2.692) T (2 350) P
- 13850 R? = .99l
(—la8l8)

The firv mar quation for the csalmon with prices
The final demand equati for the red salr with 1 es

deflated in (i) of 5A is presented below:

5A= (i) PeX—V‘

: = 0.325222 -0.266277 PV + 0.000103 K-

(-0.508) T (0.209) °©

3*
- 0.0000305 I i R%=.Lob
(~0+856)
(11) PEX7Y = 14.722663 + 0.010835 BN + 0.199051 K
(0.419) (0.655)
- 6.000734 I¥ R% = ,318

(0.244)
The above statistical results indicated that when prices
were deflated, the estimated coefficients on the predicted
pack and the wholesale price have wrong signs. With unde-

flated prices, the estimated ccefficient on the predicted
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wholesale price of canned red salmen has a positive sign as
expected, while the predicted pack maintained its previous
positive sign, contrary to expectation. None of the t-
values in the parentheses were statistically significant
at the ten percent level. The limited number of cbserva-
tions may have been responsible for the poor results. The
correlation coefficients R? were low in both equations.

In the demand equation 6A for the pink salmon there
were only six observations of actual inventory availablee.
A negative relationship is expected between the ex-vessel
price of the pink galmon and (1) the predicted pack and (2)
the inventcry-(predetermined variables). The predicted
wholesale price of canned pink salmon is expected to he
directly related tov the dependent variable-ex-vessel price

of the pink salmcn. The following results were obtained:

6A PCXV = 6.,012874 + 0.035152 B¥ + 0.000923 Rg
P (0.055) P (0.938)
+ 0,000136 1P ; RS =.356

{(1.04C)

The regression results were similar to those of the
red demand equation. The expected negative signs on the
coefficients of the predicted pack of pirk and the beginning
inventory variables were not realized. Only the estimated
coefficient on the predicted wholesale price of canned pink
galmon had the expected (positive) signe. The t-values for

all the variables were not large enough to permit rejsction
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cf the nypothesis that the estimated coefficients were

different from zero.

SECTION D

Comparison and the Imnlications of the Derived

Demand Facing the U.S. and the Canadian

Fishermen

Besides estimating the parameters of the derived demand
functions for red and pink salmon at the ex-vessel or primary
market level in the U.3. and Cznada ; this study was also
intended to compare *he estimated results. It is hoped that
the results would aid fisheries authorities in decisicen-
making with respect to the salmon fishing industry in voth
countries. If the two demand characteristice differ signif-
icantly; this would suggest that a unilateral program-for
example, measures to limit entry into the salmon fishing
industry in both countries-may riot achieve a uniform ob-
jective., Price flexibility-a measure of the “percentage

change in price of a commodity relative to a given percen-

tage increase in the quantity demanded of that commodity

:3’

olding other things constant, was calculated from the

estimated coefficients of the demand equations for the tvc
countries. The price flexibility was computed at the mean
values of the quantity landed-red and pink salmon- and of

the ex-vessel price of the twe speci Price fliexibility

O

is only one measure of relative changes in ouantity landed
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with respect to changes in the ex-vessel price. Price elas-
ticity is another. The inverse of the price flexibility
figure is the lower bound of the price elasticity in
absolute terms .as was pointed out by Houck (14, p. 790).

It will be recalled that earlier, the dummy variable
was added in the Canadian demand equation to account for the
instituﬁonal change which took place in Britain in 1958.
Britain imports canned salmon from the U.S. Therefore, it
was hypothesized that the dummy variable might have some
effect on the U.S. demand equation. Its effect on the
Canadian demand equation has been discussed in part two of
this studye.

The following demand equations are specified for the

two species,of red and pink, salmon in Canada and the U.Se.»

exX=-v _ r exp

P = £(L. , Kg_y » P70 » Dy)  (Red) (1.1)
ex-v. _ P exp .

Pp = g(Lp ’ Kt-l ] Pp ’ Dz) (Plnk) (1!2)

The endogenous and the predetermined variables in the

above eguations remain as previously defined. Negative signs
. < s . T p _

are expected in the coefficilent of Lr’ Lp, Kt-l ’ Kt—l pre
determined variables. The remaining exogenous variables- D's,
PixP. and PEXP - are expected to have positive estimated

coefficients,



UoSo H
ex-v _ ow r hy
PRXV = n() , K, K ,» D)) (red)  (1.3)
EX=V _ .,TwW L
L B J(Pr s L K€~1 » D) (red) ﬂl,#)
PPV oo x(® , 1., kP ., D.) (pink)  (1.5)

The dependent and independent or predetermined variables
retain their earlier definitions. D's in each equation denotes
the dummy variable. The estimated coefficients on K€~l , Kt,

X L b , : . |
T ? Yp and Kt-l are expected to have negative signs. These

SW Tw X s N
on P, P_ , and D's are expected to have positive signg.
X P

The wvariable Kt-l -pack of red and pink salmon in the
preceding year-was used as proxy for inventory of canned
red and pink salmon. The actual inventory (I) data was only
available as far back as 1964, that is, seven years sample
observatims, 1964-1970. Really, the available data had been
included earlier in the red and pink salmon demand equations
(5A and 6A), however, the regression results were not satis-
factory. Consequently, it was decided to use the pack data in
the previus year in place of the actual inventory data.

The addition of the dummy variable in these later U.S.
eguatioris means that the dummy variable should also bLe
inziuded in the "reduced form" equatiens (1A through 4A).
However, all %he exegenous variahles would show up as inde-

rendent variables in those ecuationse. To add the dunmy variable
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in those "reduced form" equations, might improve the statis-
tical results. The values of the dummy variable from 1956
to 1957 wae 0, and from 1958 to 1970 were l. 1958 was the
year that Britain removed import restrictions on salmone
There were fifteen sample observations, 1956 to 1970« The
annual average retail price of canned tuna was not avail-
able for=the entire period of analysis 1947 to 1370.

The estimated results are presented as follows:

Canada:
(Red) Pix‘v = 0,056065 -0.0000742 L -0.0000589 Kz_l
(1.6) (-04377) © (-0.311)
i %3
00161
+ 04347136 PEXP 4 0.025299 D. ; R%=.868
(1.625) * (3.541) '
(Pink) P:x—v = 0.009039 + 0.00000575 L_ + 0.0000313 Kg_l
(1.7) . (0e154) p (0.551)
0432601 exp e - *® 2w
+04326002 P +04002991 D, 3 R7=.836
(4.338) P (1.274)
UeS.: ex-v W r
(Red) P = 0.146663 + 0.099044 P" -0.0000764 Ky 1
1.8) (0ub22) T (-0.322) 77
- or . #* 2 .
-0.0000665 Ky 0.043294 Dl 3 R"=,648
¢0.328) (3.263)
Note:

s
Implies that all prices were deflated.
I3
Indicates the calculated price flexibilities at the

mean values of landed quantity and the ex-vesgel
price of the apnlicable salmon species.
The t-values are in the parentheses.
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UoSoS -l
(Red) PEXV = 0.14612" + 0.099560 P¥ -0.0000829 L
(1.9) T (0.418) T  (-0.302)
~0.0147 %

-0.0000771 KE . +0.043283 D* ; R%=,648
(~0325) - (3.248)

(Pink) P®*"V = 0.047125 + 0.208778 B -0.0000974 L
(1.10) P (0.879) P €0.315)

-0.0426%*

%
+0,0001953 KD | +0.006226 Dy 3 R°=.13k
(0.795) (0.377)

Price flexibility, by definition, is the percentage
change in price of a commodity relative toa:gven percent ircrease
in the quantity demanded of that commodity or a related
variable while every other thing remains constant. For
instance, the expressi - - (& i i, ' -

’ | p ion g%&\ (F') defines price flex
ibility while i}%— . (g—) defines price elasticitye The
price flexibility, with the ex-vessel price of red salmon as
the dependent variable was calcnlated from the U.S. and
Canadian results. Landings of red salmon represent the quantity
in both cases, for comparative purposes. (It will be noted

< that the coefficients on Rt in 1.8 and Lr in 1.9 are very

"closes)s Price flexihility U.S. reds

37 . 660
0213

p=df .(_%_) = - .0000829 (
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Price flexiblility Canada Rad:
p= gg o ( —=— ) = -,0000742 ( 2—:?—5%9—2——) =-0,0161
P * o

The price flexibilities in both the U.S. and Canada
associated with quantities landed are by far less than 1l.68.
The estimated inflexibility of the ex-vessel price of red
salmon in Canada is a little bit greater than that of the
UsSe (6161 and -.0147 respectively). That is, if the gquan-
tity of red salmon landed in a given salmon season were
one percent greater than in the salmon seasdn the year
vrevious,assuming other things remain constant, the ex-
vessel price of red salmon would decline by about 0161
and «0147 percent in Canada and the U.S. respectively.

The implication of the statistical results as suggested

by Wavgh and Norton, ig that incomes from fisheries inclu-~

geared towards reducing outpnt were implemented as compared
to farm commodities (25, p. 52).

The quantity of raw salmon landed is to some extent
éependent upon biological factors. It is often assumed that
quantity landed is given, at least during one fishing season
so that there is not mudh +the fishermen can do to influence
the ex-vessel price by deliberately varying the quantity
inded, of raxi salmon. This study has treated landings as

~exogenaes for the U.8. red salmon, but guantity demanded for

7

packing is endogencuse. The results are very similar. That is,

he Ticient on guanti ty demanded was apvroximately the
the codiicient on guanti bty nied w approximately the
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same no matter whichvanuﬂﬂe‘%m_used.l The simple correlation
coefficients indicate a strong determining influence on ex-
vessel price of red salmon by landing quantity during the
period of analysis. The simple ccrrelation coefficients were
-.15039 and -.008053 for Canada and the U.S. respe¢tiVely.

Although the dummy variable was introduced in the eq-
vation for the ex-vessel price of pink salmon (Canada and
the U.S.), the results of the regression analysis were rather
inconclusive. The landings variable in the Canadian case has a
positiw sign contrary to the expectation. The correlation
coeffident R2 was fairly high, 84 percent ( Canadian equation)
but was low in the U.S. equation, 13 percent. None of the t-
values for the variakhles in the U.S. equation was svatistically
significant. The wholesale expcert price and the dummy variables
in the Canadian equation have t-values that were statisti-
cally significant at ‘the ten percent level.

The price flexibility was calculated for the ex-vessel

price of the pink salmon from the U.S. regression results.
Such calculation was not computed for the landings and the

o

gx-vessel price of pink salmon from the Canadian equation

becau“e of the unexpected positive sign of the landings

U2

variables Price flexibility U.S. pink salmon:

P = dp 84y - . ol (49,880
2(,3— ( = - s 00000974 A -—-q-_—.;....--) - _.0426
P oll‘Q’
This result irdicates however that with a one percent

»

pink salmon during a given

kb

increase in quantity landed ¢

-
K
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salmon season, relative to the year before, other things
being equal, .the ex-vessel price of pink salmon would drop
by 0.042A percent.

One significant effect of including the dummy variable
in both the U.S. and Canadian red salmon equations waé that
the estm#ed coefficients on all the predetermined variables
had the'eXpected signs. Landings and the preceding year's

rack variables were inversely related to the ex-vessel price

of red salmon..This is an indication that increases in

quantity of either of the variable would tend to depress the
ex-vessel‘price of red salmon. The correlation coefficient RZ
for the U.S. demand equation improved from 40 to 65 percent.
The dummy variable-in both countries’ equations; and the
wholesale export price variables in the Canadian equation

have t-values that are statistically significant at the ten
percent.. level. There was no significant difference in the sta-
tistical results of the. U.S. red demand equations when landings
of red smalmon was substituted in place of the predicted pack

of red salmon. Although no statistical test of the hypothesis
that they are identical was performed. Landings of red salmon
however,was included as one of the predetermined variables

in the demand equations of both countries so that both rege-:
ession results could be compared. There were some discrepancies
.between the estimated regression results for the pink salmon

in both countries. The ‘estimated coefficients on the landings
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and the proxy for inventory were positive in tﬂe Canadian
demand equation. That was not expected. The estimated coeff-
icients on the wholesate export price and the dummy variables
have thke expected signs.

From the U.S. pink salmon demand equation, it was obse-
rved that the estimated coefficient on the landings variable
has the exvected negative sign, but that of the proxy for
bnventory was positive. The latter was not expected. The t-
valves for the qoefficients of the wholesale export price of
canned pink salmon and the dummy variables indicate that these
coefficients were statistically significant at the ten percent
level in the Canadian pink salmon demand equation. None of
the estimated coefficient in the U.S. pink demand equation
was statistically different from zero. The correlation coeff-
icients were high in the Canadian equation and low in the
U.S. equation. Data limitations could have been responsible
for these different results. The regression results showed
that the estimated coefficients on the dummy variable in the
U.S. and Canadian red salmon equations have almost the same
t-values, 3.541 ( Canada ) and 3.248 ( U.S. ). The export
wholesale price variable in the Canadian pink demand equation
has th largest t-value { 4.385 ) among ali other predetermined
variables. The simple corraslation coefficients for the canned
pink wholesale export price and the dummy variables with the
pink ex-vessel price were 0.81 and 0.90 respectively. This

suggests tha't the two variables ~ wholesale export price of
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ganned pink and the dummy, are highly interrelated. Thus it
is hard to identify the separate effects of each.

Bhe following Canadian demand equations were specified

excludig the dummy variable as one of the predetermined

variabks:
Pix-v = 0.059153 + 0.0004128 L _ + 0.00015398 xi_l
(2.334) ' (0.683) -
* 2
«N1Q" exp . =, -
+ 1(g;g§g§ P 5 R7=.781 (1.11)
PE*™V = 0.0020785 + 0.0000169 L_ + 0.00005347 kP_
P (0.461.) b (0.97L) 7
+ 0.405283 PEXP* 5 RZ=,822 L (1.12)
(9.840)

Comparing these with the resulte obtained from the‘
equations 1.6 and 1.7, it will be noted that only the esti-
mated coefficients on the wholesale export price of canned
red and pink salmon have the expected positive signse. There
were some slight changes in the wvalues of the correlation
coefficients, RZ. The t-values for the estimaisd coefficients
on the wholesale export price were larger in these later
equationse.

Based or: the statistical results of the demand eguations
1.6 through 1.12, 1% seemed that the demand characteristics
for the red salmon at the primary market level in the U.S.

and Canada were fairly similar. But ihe demand characteristics
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for the pink salmon at the same market level in both count-
ries and within countries were.different. For examnle, the
landings of pink e3lmon variable had the expected sign in the
U.S. demand equation but not in the Canadian equation. Further
investigation is recommended in regards to this. ‘

It has been eariier discussed in part one of this study
that the U.K. market is the major export market for the U.S.
canned salmone. This market is also shared by the other major
canned salmon producers namely, Canada, Japan and lately the
Soviet Union. It was not possible to obtain export data on
canned salmon by species. This study had to accept and recog-
nize the difficulties imposed by data limitations. Howewer;
the export data on all canned salmon by couniries arse
presented in Table 5, p. 37.

In‘geheral, the T.5, exporte of canned salmon to Britain
is small when compared with that of Canada or Japan. Produ-
cerg in the U.S«, unlike those in Canada,depend more on the
domestic market, for the disposition of their canned salmon
products, although there are indications that the U.S, exports
have increased in recent years. Canada and Japan also export
canned salmon to the W.8. The combined imports from Canada
and Japan could have bveern included in the U.S. equations
instead of the dummy variable but it was not possible to do
this because:of the limited number of data. The FAC Fishery
Statistics stdpped putlishing the Japanese export data of

canned red salmon in 1960. Instezd export data for all canned
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galmen were lumped together. Thus, it became very difficult
to extract the data for each separate speciese.

The dummy variable did, in fact, "explain" a large
percentage of the variations in the ex-vessel price of red
salmon in both countries and the pink salmon in Canada.

This suggests that an institutional change, for example,

the removal of import restrictions on salmon fishery in

the U.K. in 1958, may have an important bearing on the ex-
vessel price of red salmon in both countries. Analysis of the
effects on the ex-vessel price of pink in both countries

‘was inconclusive.

Perhaps it would be interesting to include another
duminy variable to account for another vossible demand shift

in response to Britain's contemplation of joining the Euro-

pean Economic Community. That would show further, the effects

o

LI any, of et another institutional change with respect to the

¢

-ex-vessel price of the red and the pink salmon.

The follewing percentage figures indicate the amount
of variations in the ex-vessel price of the relevant salmon
gpecies explained by the dummy variable:

Canada: 80 percent (Red)
81 percant (Pink)

UeSes 63 percent (Red)
10 per cent (Pink)
The above percentage figures were drawn from the re-

grezsion results of the demand equations l.6 through 1.10.
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One further implication of these statictical results
concerns the probable adversme =2ffect that might result from
changes in trade policies in the importing conntries; in
those exporting countries heavily dependent on those foreign
markets, and where such trade policy changes tend to contract
rather than expand trade. For example, if Britain had in 1958
tigthened its policy with regards to the import of salmon,
either by higher tariffs or a more stringent exchange control
on imports of salmon, such prohibitive measures might have
shifted the demand curve to the left. With reference to Canada
the aalmon industry would be very adversely affected. Furthe-~
rmore the effects woulid eventualiy permeate into other éegme—
nts of the entire economy. The a priori assumption here is
that Canada is dependent on the overseas markets to a large
extent for the disposition of the canned salmon products.
Since the US. exports of canned salmon to Britain
in recent years have tended to increase, it could be assumed
that restrictive import policy with respect to canned salmon
would have some undesirable effects on the salmon fishing
industry in the U.S. For example, the U.S. producers of canned
salmon are skeptical of the probable impact on marketing of
their canned salmon products when Britain gains full entry
into the EEC.Because of the high external taxes of the EEC
member ccuntries,it is feared that the exporters of canned
saimon  to Britain - Canada, Japan.and Russia, may turn fheir
attention to the U.S. domestic markets. If that happens, the

Ainflux’  of canned salmon into the U.S. domestic markets
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would further depress the domestic price of canned salmon.
This study, it will be recalled, encountered some limitations
for  instance,certain desirable data - inventory data on
canned red and pink salmon in the hands of the canners and

im porters ( U.K. ), were not readily available. The’U.S. ex-
ports of canned salmon are not broken down according to
salmon species by the FAO Fisheries Statistics thus,

it was not very easy to extract the exact export figures of
either the canned red or pink salmon. Were all these data

to be available, perhaps the statistical results could have

been better especially with respect to the pink salmon.
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SUMMAERY AND CONCLUSIONS

The extent to which this study has accomplished #the
objeéctiveés-as were stated in the intrcductory part will be
discussed here. Some difficulties,involving scarcity of
reliable quantitative data were encountered at various stages
of this study. However, every effort was made to discover
those factors that have affected the salmon canning indusiry
in ®he U.S. and Canada, in reviewing the industry in both
countries. One obvious fact as flar as marketing of canned
salmnon is concerned is that, the foreign markets are becoming
more competitive. The UK. market which absorbs large amount

Yol

of canned salmon from Canada, Japan and,to some degree, From

Rugsia, is no longer deminated by any single cqrﬂed saalmon
prdducing country, for examplie, Canada.

Canada is %taking svery measure in all directichs <o
meet the changing market and demand conditions at home and
abroad. For instance, some iong-time regulations are being

relaxed or modified to suit the changing conditionss for

frozen sockeye or red salmon. There are indications that

the consumption of canned salmon has not been increasing as
compared with the consumption of the product in forms ovher
than canned, for example, fresh and frozene.

If #e U.K. eventually joins the EEC, exports of canned

salmon from Canada amd the U.Z. , as well as other canned
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salmon producers will be adversely affected by %the external
tariffs of the EEC members countries. This factor is causing
some concern among the canned salmon producing countries -
especially those that depend heavily on foreign markets,
Canada being one of them. U.S. producefs are as much worried
as are the Canadian producers. The exports of U.S. canned sa-
Imon have been increasing in the past few yearse. The per cap-
ita consumption of the canned salmon in the U.Se. in the
last ten years on average is approximately C.8 pounds of
edible meat,; a decrease of 0437 pounds in the last twenty
years ( 22, p.ll ). This suggests that the U.s. producers
may have to seek other outlets for canned salmon products in
the near future. The U.S. producers are also worried bvecause
should Britain gain full entry into the EEC, Canada, Japan
and Russia may turn their attention to the U.S. domestic
market. If so there will be an influx of canned salmon and
probably this will have a depressing effect on prices of
canned salmon in the U.S. domestic markets.

In general the future marketing and demand condition
for canned salmon is not very bright. This factor may lead
to varioué controls against entry into the salmon canning
industry in one dr more producing countries. Canada for

example, in 1968, instituted a program designed to discourage
entry into the salmon fishing industry in that country: the

Salmon License Control Program.

The analysis of the derived demand facing the fishermen
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in the U.S. and Canada showed a close similarity in th2 demand
characteristics ¢of red salmon in both courtries. However, there
wera significant differsnces between the demand characteris-
tics of pink and red salmon in both countries.

The price flexibility, -0.0147, -0,0161 for the U.S.
and Canadian red salmon demand equations respectively, calcu-
lated at the mean values of the ex-vessel price and landings
of red salmon in the U.3. and Canada were fairly close as
between the two countries. It was not possible to make con-
clusive statements with regards to the demand structure for

pink salmon in both countries. Further research is suggested

tc that effect.

The results of the statis

]
l']

tical aralysis. indicatewthat
ex~vessel price of red salmon in the .U.S. and Canada is
relatively inflexible with respect to landings. A4s Waugh and
Norton suggested {25, p. 52) policies that will improve re-
verves from agricultural commodities may not be beneficial
as far as fishery products are concérned.

It was also discovered that, in some instances, insti-
tutional change may have a strong influehce on the demand
for canned salmon. This was the situation in Britain in 1958
when restrictions on imports of salmon were removed. When
_t 12 dummy variable was included as a demand shifter in the
demand equation$ for red and pink salmon in the U.S. and
Canada, this variable was statigticaily significant in the

red salmor demand equations but was not statistically sisni-

("J
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ficant in the U.S. pink salmon demand eguation. This may bhe
one indication of the differences in the demand siructures
of the red and pink salmon in both countries. These diff-
erences could have arisen because of the British taste for
red salmon as opposed to pink salmon (18, 51(13):51).-

The estimated coefficients on landings and paék of
red and pink salmon in the preceding year, were not sta-
tistically significant in the red and pink demand eguations.
This was the case in both the Canadian and the U.S. models.
Similarly, the estimated coefficiehts on the wholesale export

price of canned red and pink salmon variable were statisti-

’l

_caily significant in the Canadian red and pink deman
equations while the egtimated coefficients on the whclesale
price (predicted) of canned red ard pink salmon were not-
statistically significant in the U.S. red and pink demand
equations. The statistical significance of the estimated
'coefficients orn the whdesale export price variable in the
anadian red and pink salmon demand equations couid be a
reflection of differences in the market structure-Canada
being only one seller in the world market and the U.S. being

the primary seller in the U.S. domestis market for canned

red and pink salmon.
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It wag also observed that the estimated coefficie-
nts on the landings variables in all the demand eguations
of bcth countries were not statistically different from
zeroe. The t-values for the same landings variables were
very low. Consequently, one may not actually feject the
hypothesis that the estimated coefficients on the quan-
tity (landings ) variables are zero, in which case the
price flexibility is also zern that is, the demand curves
in the U.S. and Canada are perfect elastic. On the basis
of these statistical results, one could question as to
whether some salmon fishery programs for example, the
License Control Program in Canada or attempts to limit
entry into the salmon fishing industry will infact improve

the aggregate income of the fishermen.
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Appendix A Table 1. Factors that are instrumental in the supply-demand model:U.S.

Per Capnita Aggregate U.S. CPI
Disposable Disposable Population (1957 - 1959 base)
Income Inconme
(Defl. by CPI) (Defl. by CPI) Food All
Dollars Billion Dollars (Millions) Index
1947 1506 217.9 144.7 81.3 77.8
1948 1821 22349 147.2 88.2 83.8
1949 1514 226.7 149.8 8l,.7 83.0
- 1950 1621 246.9 15243 85.8 83.8

1951 1613 249.8 154.9 . 98,.h 90.5
1952 1625 256.1 157.6 971 9245
1953 1676 268.5 160.2 9546 93,5
1954 1668 271 .9 163.0 95.4 93.6
1655 1779 29561 - 16549 94.0 9363
1956 1816 306.8 168.9 94,7 QL,7
1957 1827 31442 1720 97.8 98.0
1958 1805 31847 174.9 101.9 100.7
1959 1868 332.1 177.8 100.3 101.5
1960 1879 339.5 180.7 1014 103.1
1961 1904 34947 183.7 102.6 104.2
1962 1960 36546 186.5 103.6 105.4
1963 2004 3792 189.2 105.1 106.7
1964 2113 405.3 191.8 106.4 108.1
1965 2217 430.6 194,2 108.8 109.9
1966 2303 Lg2,6 19645 114.2 113.1
1967 2365 LEg,.7 198.5 1152 116.3
1968 2432 487.8 200.6 119.3 121.2
1969 2441 ' Lol ,6 20245 12565 127.7
1970 2471 506.1 204.8 132.4 135.3

Continued on Next Page
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Apprendix A Table 1.Continued

Ex-vessel Price of: Wholegale Price of Canned:
Red Pink Red Pink
e- -
(Prx Ap) (P;x V) (Pg). (Pg) Continued
‘ on Next
Cents Per Pound Dollars Per Case Page

1947 5.4 6.9 25.14 17.

1048 76 6.3 26,42 22.82
1949 9.1 8.8 25.65 19.98
1950 10.1 7.9 28.65 18.25
1951 14.0 12.4 30492 21.00
1952 T3.1 9.4 30420 20.25
1953 14.0 9.5 27 .69 19.25
1954 18.6 8.9 27+39 19.39
1655 14,8 10.3 30.15 21.90
1956 16.2 9.1 33.28 23.05
1957 18.2 11.7 33457 23.36
1958 23.0 9.2 33.63 22.48
1959 2l.4 11.4 35417 23.04
1940 214 13.0 36.66 254173
1961 19.6 10.1 35,48 27«97
1962 22.1 14,2 35.05 27 .38
1963 23.8 11.7 , 36.05 2L,04
1964 23.5 10.6 38.90 22003
1965 22.2 10.4 38.65 , 22,40
1966 22.5 13.6 36420 . 28.33
1967 22.6 12.1 40431 28.92
1968 22.6a/ 9428, 40.31 31.99
1569 22,62/ 16,08/ 42,64 21,28

1970 25,70/ 13,20/ 43.18 12,65

L6
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Note: a/ Preliminary; b/ Computed.
Source: Bureau of Labor Statistics, Bureau of Commercial

Fisheries, National Fisherman.
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Appendix
Table 2. Factors that are Instrumental in the Supply-Demand
Model: U.S.
Landings ?ac? Annual Av-
(L) K erage Retail
Year t s
Red Pink Rea  Pink  Frice gl Tuna

(Thousand Metric Tons) (Million Pounds) (6% oz.)
(cents/can)

1947 71.2 86.8 91.7 113.4 na
1948 56.5 51.4 83.2 62.8 na
i949 35.4 123.9 51.6 155.3 na
1950 41,5 38.9 61e9 5247 na
1951 30.0 67 .0 hy,9 96,1 na
1952 50.0  36.0 67.9  56.4 na
1953 37.8 44,1 55.8  67.0 38.2
1954 41.6 40.2 63.5 553 39.1
1955 2641 58.1 36.0 80.7 (1)
1956 42.8 L6.3 5648 54,2 3247
1957 30.6 32.5 . 46.3 45,3 32.1
1958 30.8 54,8 bs5,6  7h.b 33.1
1959 24 .4 28.0 35.4 39,4 33.1
1960 - 43,2 23.9 633 353 32.5
1961 47.1 49,2 69.2  65.4 324
1962 26.3 65.0 Lo.4  93.6 34,7
1963 19.0 68.7 28.9 93.9 33.6
1964 26.0 7346 37.3  93.1 3240
1965 67.2 36.1 98.5 48.0 32.0
1966 46,3 74,0 6644  99.0 35,5
1967 29.6 23.5 bl1.5° 29.6 34.9
1968 24.5 67 o 4t 34.3  85.0 34.5
1969 3649 5049 43,3  62.4 3547
1970 69.9 54.3 88.7 64.6 39.4
Note: na =not available; (1) prices not comparable all year

Source: FAO Fisheries Statistlces, National Fisherman, Bureau
of Labor Statistics
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Appendix Table 3, U.,S, Actual and Prediocted Ex-vessel Price of
Red and Pink Salmon 1956 - 1970

Year Actual ~ Predicted Difference ( Red Salmon )

v

---------- cents per pound,defl. by W.p.i. (food)y--==---=-

1956 <160 173 «.013
1957 .186 «173 ..013
1958 . 222 .216 .006
1959 - $217 .218 . =.001
1960 $212 .219 - =.007
1961 .195 .216 -.021
1962 .28 - .216 002
1963 . 238 .221 .017
1964 . 234 . 223 011
1965 . 233 .22t 012
1966 221 .24 .007
1967 206 . 219 -.013
1968 .218 .223 -.005
1969 . 206 . 223 -.017
1970 . 227 .218 .009

Continued on Next Page
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Appendix Table 3 cont, ( Pink Salmon )

Year Aotual Prediosed ‘ Di fference

------------ cents per pound,defl.by w.pels (food ) mmmmmmemanaan

1956 .09 .106 -.016
1957 120 0104 016
1958 - .089 .104 ~-.015
1959 o116 0112 004
1960 129 0112 . 017
1961 .101, ‘ 114 -.01%
1962 140 «113 0027
1963 0117 .113 .00 4
1964 «105 .114 «s009
1965 .109 0118 =009
1966 . W134 o114 2020
1967 J111 126 =015
1968 . .089 «115 -.026
1969 .146 0125 021

1970 J116 .122 «0006
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Appendix Table 4 U,S. Actual and Predicted Wholesale Price of Can-
ned Red and Pink Salmon 1956 -1970

Year Actual Predicted Difference ( Red Salmon)

g dollars per caseydefl.by W.p.i. (food Je=vw=-
1956 « 330 «339 . =529
1957 « 343 «333 « 301
1958 .325 336 034
1959 «356 « 346 «527
1960 . 366 . 364 . 266
1961 . 353" <350 . 480
1962 . 346 «355 -.493
1963 « 360 « 370 ~.941
1964 . 387 . 382 «656
1965 « 405 « 391 -+ 495
1966 356 . 368 -. 611
1967 , 368 390 1.312
1968 . 389 410 ~e603
1969 . 388 : . 429 -+ 240
1970 . 381 o .428 .398

Contirued on Next P age
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Appendix Table 4 cont,

Year Actual - Predicted . Difference ( Pink Salmon)
moesssesescaeoe~ dollars. c.per casel,defl. by wep.i.(food-}y-------
1956 .228 . 229 -.001

1957 « 239 . 236 .003%

1958 . 217 .227 ~.010

1959 «233 .223 .010

1960 «249 257 -.008

1961 .279 . 282 ~.003

1962 .270 <257 .013

1963 <240 «232 .008

1964 .219 «235 -.016

1965 «245 T 4239 .006

1966 . 219 . 279 .000

1967 .264 . 266 -.002

1968 .308 .298 .010

1969 .  ,285 . 286 -.001

1970 0288 0295 "'0007




Appendix A Table 5. Factors that are Instrumental in the supply-demand modelsCanada

Landings
red

(L)

Pack
of red

(Ki-l

Wholesale
Export Price
of Canned red

(Deflated by General W.P.I.)

Ex-vessel
Price
of red

General W.P.I.

(1935-1939

base)

Continued
on Next Page

exp ex-v

(P3P (PeX"Y)
(Millions of Pounds) Dollars Cents Per Index

Per Case Pound
1947 21.6 26,07 o LUl 094 163.3
1948 19.7 13.73 147 106 193.4
1949 19.0 12.53 +159 «090 193.3
1950 29.3 12.48 «149 095 211.2
1951 29.8 19.58 «150 104 240,2
1952 30.9 20.54 «139 «111 2260
1953 35.4 21.55 129 «100 220.7
1954 47.0 24,48 138 102 2170
1955 16.6 32.69 162 «110 218.9
1956 21.5 11.76 o171 122 22506
1957 15.7 19.39 «169 124 227 o 4
1958 74,0 10.94 .156 .123 22748
1959 18.1 51.79 «173 «135 230.6
1940 15.5 12.29 .191 «153 230.9
1961 26.6 10.90 «180 143 233.3
1962 20,1 19.10 194 «139 240.0
1963 11.9 14.30 «192 .138 244,6
1964 230 7«58 «102 147 245.4
1965 16.2 16.46 .188 .148 2504
1966 2547 11.81 173 143 259.5
1967 37 ol 19058 ol?O 0142 26bol
1968 Lhl.h 26,83 « 169 14D 25949
1969 24.1 29.33 .186 137 282.4
1970 2542 17.28 .168 .138 286.5

70T



Appendix A Table 5 Centinued

Landings
Pink

(Lp)

Pack of

Pink

P
(ht-l)

Wholesale
Export Price

of Canned Pink

(PEXP)

Ex-vessel Price
of Pink

(Po*7)

(Deflated by General W.PoI.)

(Millions of Pounds) Dollars/Case Cents/Pound
1947 5047 5460 «077 .028
1948 2647 28.85 .085 .038
1949 55.8 15.46 .083 .033
1950 L40.3 34.08 «083 034
1951 60,0 21.46 .079 <040
1952 5162 35633 066 «035
1953 61.5 36429 .068 «033
1954 2547 38.16 074 «036
1955 63.1 16.13 2082 Nelia)
1956 28,9 39.89 «093 « 040
1957 ' 5740 17.47 «092 041
1958 33.6 27 16 .088 0l
1959 3540 21.89 - .095 JOL7
1960 17.0 22,03 .108 051
1961 5041 10.56 «107 049
15662 93.6 31.97 .100 QL9
1963 60.6 5707 «090 JOU1
1964 . 3648 36434 .102 045
1965 22.9 22427 o112 046
1966 735 13.82 .108 045
1967 51.6 45,70 .110 0049
1968 55¢6 31.20 111 W07
1969 13.8 32.11 $127 «057
1070 ‘ ‘ 52,0 7¢39 .119 o053

Socurce: FAD Fisheries Statistics, Canadizn Fisheries Annual, Fisheries Statistics of

Canada, National Fisherman, Ontario Statistical Review.

[
o
n
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Appendix Table 6 Canada Actual and Predicted Ex-vessel Price of
Red Salmon 1947 - 1970

Year Actual Predicted Difference
---------------- : centa per pound,defl.by gen.W.p.i. =-wwecccecuc-a
1947 094 103 - =+00891
1948 . 106 . 105 .00118
1949 .090 . 109 -.01917
1990 095 « 10Y -.UUYOO
1y N m e 105 - QLU {
1952 J111 101 .01019
1953 . 100 .097 .00305
1954 102 .099 .00296
1955 .10 .109 .00086
1956 122 J113 .00886
1957 . 124 JA12 .01158
1958 Jg23 .129 -.00638
1959 135 . 137 -.00203
1960 <153 . 146 .00721
1961 . 143 . 141 00177
1962 . 139 . 146 -.00709
1963% . 138 . 146 -.00829
1964 JAAT o146 00114
1965 «148 s144 - «00355
1966 . 143 <139 .00418
1967 . 142 136 .00553
1968 . 140 «135 +00 462
1969 « 137 <142 ~-.00542

1970 .138 <137 .00121
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Appendix  Table 7 Canadas Actual and Predicted Ex-vessel Price

of Pink Salmon 1947-1970

Yenr Actual Predicted Di fference
------------------ cents per pound ,defl. by gen. Wepeie ---e=-w-a
1947 .028 .035 -.00661
1948 038 .038 .00019
1949 033 037 ~+00390
1950 .034 037 -.00340
1951 ..040 .036 200419
1952 .035 .032 .00304
1953 .033 033 .00030
1954 .036 035 .00149
1955 041 .037 .00436
1956 .040 .041 -.00077
1957 .04l .040 .00109
1958 041 .042 ~¢.00077
1959 .047 044 .00311
1960 .051 .048 .00297
1961 049 .048 .00147
1962 .049 .046 .00283
1963 041 044 ' -.00251
1964 045 047 ©=.00163
1965 046 049 © -.00337
1966 <045 .048 -.00309
1967 .049 .050 -.00062
1968 .047 .050 -.00251
1969 057 .055 .00248

1970 .053 051 00164
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APPENDIX B

The Correlation Matrices of the Derived Demand Equations
.for Red and Pink Salmon (U.S. and Canada)
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Table 1. The correlation between the variables of the demand
equation 1.6
Landings Pack of Wholesale Dumny Ex-ve-
of Red Red Export Pr- ssel Pr-
Salmon ice of Can- ice of
ned Red Red
r exp ex-vy |
C L) Cxg ) P77 (o) Cp ')
Lr 1.000 -0.,095 =00 428 0.060 =0.150
Ky g - 1.000  =0.132 -0.023  =0.082
-—- - 1.000 0764 0.849
D - -ota -—- - 1.000 00895
ex=Vv
Pr -—— -—- - - 1,000

The above is the upper portion of the correlation

matrix between the variables in the demand equation.

‘Continued’ on Next Page



Table ) cont. - (

equation

110

Landings Pack of Dummy Wholesale Ex-vessel
of Pink Pink Emor; I(’:r- Price of
ice o an-
Salmon hed Pjnk Pink
L ( kP D pexp peX~V
€ n) AN IDERN O S D I M
Lp 1.000 «0.111 «0.038 «0.,185 -0.136
Kp
t-1 —— 1,000 0.058 e@ 6129 «0.0%0
D - - 1.000 0.802 0.809
pexP
p - o wn - - - - 10000 00901
P;x-v - o on L L] -~ - - loOOO

The above is tne upper poriion ¢f %he sorrelation

matrix between the variables in the demanda equation.
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Table 2. The correlation between the variables of the demand

equation 1.9

Predicted Landings Pack of Dummy Ex-vessel

Wholesale of Red Red Sa%- Price of
Price of Ca~ Salmon mon Red Salmon
nned Red Salme-
on
( B} (L, ) CK)) d) (X
ﬁ‘; 1,000 0e 324 ~0.346 0. 488 0. 477
Ly ——— 01000 0.008 0.026  ~0,008
K
tel e - "1,000 0.068 =0.056
D . - - - l.OOO 00793
QX=V .
Pr o awme - ~em 1,000

The above is the upper portion of the correlation

matrix between the variables in the demand equation.

Continued on Next Page



Table 2 cont. ( equation 1,10 )
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FPredicted Landings Pack of Dummy Ex-vessel

Wholesale of Pink Pink Price of
Price of Salmon Salmon Pink Salmon
Canned Red
8almon
( B L kP D pex-v
) o) () (D) (V)
?‘; 1000 0.228 -0.003 0.36L  0.227
Lp ——- 1.000 =0,095 0.239 «0,022
KP
t-1 cmw= - 1.000 -uwQ.,014 0.142
D - - - 1,000 0.27
0x-v
Pp - sous - - o - 1.000

The above is the upper portion of the correlation

matrix between the variables in the demand equation,



