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ABSTRACT

THE BFFECTS OF IMPORTS ON UNITED STATES GROUNDFISH PRICES

John J. Houtsma . . M.A. Econonics

This study estimates the magnitude of the effect of the

increase in groundfish imports on U.S. groundfish prices. The

estimate is based on an analysis of the changes in supply. and

demand in the U.S. landings market.

The short-run was found to be perfectly inelastic; changes in
supply are therefore equal to changes in landings. The single-
equation model was used to estlmate several demand equatlons for
the wholesale level and the implications for the landlngs level

were derived. The following demand equation gave the best fit:

*
log Qfsp = -.61 -.46 log g-f—;E + .26 log Y + .044 D ** + 013 D_t**
(.17) TP (,26) (.012) (.003)

*Slgnlflcant at 0.05 level R2 (Adjusted)

95.7
**Significant at 0.01 level Durbin-Watson d 1. 8

’Thé conclusions of the study are:
1. Thé decline of U.S. grouhndfish p:icés in the 1950's resulted
from two factors: the drop in meat and poultry prices and the
increase in imports, with the latter causing prices to drop by
" less than 8.1 percent.
2. The effects of imports on U.S. groundfish prices have been
grossly overestimated in a recent sfudy by the U.S. Bureau of

Commercial Fisheries.
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The United Srates groundfish industry has been a declining
industry for the past two decades. The growing unprofitability
of the ércundfish fisheryﬂand its effects on new investment and
employment are hatters of considerable concern.not only to the
members of the industry and closely related industries, but also
to Government officials. The objective of this study is to assess
the role of one of_rhe ractors that has contributed to the cost-
price sqneeze which underlies the growing unprofitability, namely
the 1ncrease in imports of groundfish: products. |

Varlous studles have pointed to the increase 1n 1mports as
one of the causes of the decllne. There have also been a number of
investigations by the U.S. Tariff Commission. In a recent study,
the U.S. Bureau of Commercral Fisheries went as far as attributing
the full decline in groundfish prices in the 1950's to.the increase

in imports.

There is no doubt that the increase in’imports of groundfish

has had an effect on the U.S. prices of'this product. The important
question dis: how much? This study presents an estimate of the

magnltude of this effect Wthh is based on ana1y31s of the changes

in supplﬁland demand in the U.S. groundfish landings market.
This study was undertaken under the supervision of Dr. C.B. Haver.
His approach suggestions, and cr1t1c1sms have been of great value,

and I wish to express my gratltude for his 1nvolvement I also




‘benefitted from the advice and helpful criticisms of Dr. E.F. Beach

‘and Dr. J. Kurien. I have greatly appreciate these opportunities
to raise questions and test ideas. \

I'foﬁnd'discussions Qith members of the industry and officials
of the Canada Department of Fisheries and the U.S. Bureau of -
Commercial Fisheriés'mdst helpful. In particular I would like to
thank Mr. H. Frick and Dr. D.A. Nash for their interest in this
study. .

Mosfvof the writing took place in Sackville, N.B. Dr. W.B.
Cunningham read a draft of this paper and made valuable comments
for which I am most grateful. I also would like to_thank Miss Louise

Smith who performed the task of typing cheerfully and'efficiently.
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CHAPTER I

INTRODUCTION

Imports of groundfish products into fhe United States date-
back to well before the 1940's, although the quantities were small.
During the war they incﬁeased substantially reaching 50 million
poundsvin 1946. Further increases took place in 1950 and 1951.
Until 1953 these imports took the form of fillets, most of which
were frozen. In the second half of 1953 a new groundfish product,
called fish‘sticks appeared on the market.1 A relatively small
quantity (6.5 million pounds) of the main raw material for fish
sticks, called fish slabs or fish blocks, was impofted in that
year.2 >

Fish sticks were an immediate success and the imports of

fish blocks increased to fifty million pounds in 1954. In 1955

and 1956 fish stick sales stagnated due to quality deterioration
and the imports of blocks remained at the 1954 level. It was not
until 1961 that the sales of fish sticks started to show an

upward trend.

1Fish sticks are elongated pieces of fish flesh, generally
cut from a fish block. Fish sticks weigh between .75 and 1.25
ounces and are at least three-eighths inch thick. They are sold
fresh and frozen, cooked and uncooked, and breaded or plain.

2Fish blocks are fish fillets and small pieces of fish flesh,
called "bits and pieces", frozen into blocks, each weighing ten
pounds or more. ’




’

" In the meantime the imports of fish blocks hadireqeived a

'boost from the introduction of.anothe: new g;gundfish product,

called fish portions.3 Fish portions gained generalregnsﬁmef
acceptance %n 1958, but unlike fish sticks, its sales‘éo&tinued to
increase in the foliowing years. Two related reasons can be given.

1) The product was backed by considerable.advexﬁising,in publicafiohs
reaching the institutional markeﬁ‘place and 2} ﬁew.:etail outlets
adopted the product and new ﬁarkets were develoéed,

The introduction of fish sticks caused the sales of fresh
and frozen'fillets to decline. The average annual consumption
of fillets dropped from 262.0 million poﬁnds for 1950-53 to
248.6 million pounds for 1954-57. On the other hapd,'the introduction
qf.fish pertions did not affecf this total; the average anﬁual |
fillet consumption for 1958-67 is 249.5 million pounds.

Imports of fresh and frozen fillets were th’sigﬁifieantly affected
by the sales of fish sticks.énd portions, Imports increased substantially
duriﬁg the War, as was already pointed out, %Qt it was not until
1951 that they approached the level at whlch they would remaln
durlng the 1950'5 and part of the 1960'5. Average annual 1mports

of fillets were 100,2 ‘million pounds for 1951-53, 96.3 million

" pounds for 1954-57 and 102,8 million pounds for 1958-67.

3F15h portions are pieces of fish flesh, generally of uniform
size, with a thickness of three- eighths 1nch or more, which does
“not conform to the definition- of a fish stlck Like fish- stlcks,
portlons are usually cut from a fish block and are sold fresh and
frozen, cooked and uncooked, and breaded or plaln.




This study”dealé with the effects of imports on the United

States groundfish industry. Or, morevprecisely, it deals with

the effgct of imports on the incomes earned by the vessél ownérs

and crewmembers of the u.s. groundfish fishery. The total (brufo)
income of this fishery is made up of the product of the landings
price and the quantity of the catch. Imports affectvthis income
because they affect the demand for.and therefore the price of

the landed fish.

Landings prices in the United States show a significant.

decline in 1953 and 1954. Fdr most species the landings price did
not return to the 1952:1eve1 until 1958. In a recent study the
United States Bureau of Commercial Fisheries estimated fhis price
decline to be 1.6 cents per pound (28 percent) and attributed it to
the increase in.impor‘ts.4 The validity of the analysis and conclusions
‘found in the Report seemed most doubtful to the present writer who at

the time of publication was carrying out an an;lysis of demand

for groundfish products in the U.S. market. The reason for
questioning the findings ofithe Bureau was simply that the
substantial decline in the prices of the main substitutes for
groundfish broducts (meat and poultry) which took placé in 1953,

was not even mentioned in the Regorf.

Mosf researchers would probably agree that findings which

, _ 4Department of the Interior, Report of the Secretary of the
Interior to the President and the Congress on The Effects of Imports
on the United States Groundfish Industry. (Washington, D.C., May
1969), pp. 48-60.




do not reflecr reality are of no use to policy makers’and can

only lead to 'improper policies. It was this consideration that led
to the decision to make the demand analysis a tool rather than a‘
goal, i.e. to use the knowledge of - demand and (short run) supply
in the 1and1ngs market to determine the effect of 1ncreased
imports on landings prices.

On at least four_oocasions since 1950 the domestic fishery
has soaght policy changesf5 The results of the four investigations
of the U.S. Tariff Commission will be briefly summarized. The:
-result of the first 1nvestlgat10n (1952) was. a decision by the
Tarlff Commission in favour of no action. The second and third
investigefions led to the following recommendations (of the .
Tariff Commission): ; flat duty of 2.5 cents per pound plus
a quota of.37 percent of.the average annual conéumption'of the
last five years (1954) and the maximum oermissibie increaee in
duties (1956). In both cases President Eisenhower declined to
impose the recommended restrictions. The result of a fourth |
investigation (held under the authority'of the Trade Expansion
Act of 1962) was that groundfish fillets and steaks were reserved

from negotiations in the Kennedy Round.

In view of the recent evidence of the growing support in'

the United States for the protectionist principle in international

5Department of the Interior. Report of the Secretary of the
Interior to the President and the Congress on The Effects of Imports
on the United States Groundfish Industry, p. 80.




trade, it would seem likely that requests for another enquiry will

. 6 .
be soon forthcoming. And the nature of the recommendation of the

Tariff Commission is not difficult to predict if it were to

aécept fhe findings of the Bureau. in view of the extent of the
involvement of the Bureau in research in t£e area of fisheries
economics, it would seem that the Tariff Commission would have
little choice. Howevqr, it would be most unfortunate if such a
recommendation was made on the basis of invalid research findings.

The question of the effect of imports on landings prices»
is of considerable interest to Canada. Canada is the main source
of imports of groundfish fillets and blocks. Therefore, a substantial
part of the cohsequences of the import restriction ﬁould be born
by thé.Canadian fishéry in general, and the Atlantic region in
particular. The general scarcity of alternative employment
opportunities in this region adds to the seriousness of such
consequences.

A.brief outline of this study follows. A review of the
literature on the short run supply in fisheries yielded the
(undocumented) statement that landings are not influenced by
the current price. If this were so.and if the same would be true
at the higher levels of demand, the single-equation method could

be used to estimate demand functions. Therefore, the first,

6Concern about the increasing support for the protectionist
principle in the United States is reflected in a front-page article
in the Halig& Chronicle-Herald of July 16, 1970, entitled "Canada
Upset about U.S. Trade Attitude".




assignment was to study the nature éf the supply in the short
run. Chapter II reviews the literature on this subject and'deQelopé
the theory. And Chapter III presents an apalysis of the relation
between the quantifies of inputs and the price of output in thé
New England groundfish fishery.

In Chapter IV the literature on the demand.for'groundfish
products is briefly reyiewed as well as the conditions that have
- to be fulfilled for the Single-Equation model to Qield valid
estimates of the structural parameters of demand functions..And
the question whether these conditions are met in the grOundfiéhb
industry is studied. The last part of Chapter IV presents empirical
analyses of demand for groundfish in the United Stgfes at the
wholesale level. |

In the first part of Chapter V‘an estimate is made of the
magnitude of the decline in landings priceé and the effect of
the change in supply in the landings market on these prices. The

factors that influenced the demand in the landings market is

determined with aid of data on imports and the findings of Chapter 1v.

The decline in landings p;ices is attributed to the factors
that caused the change in demand, yielding a quantitative

estimate of the effect of the increase in imports on U.S. landings

prices. Theilastvchapter summarizes the findings of this study.




CHAPTER 11

THE NATURE OF THE SUPPLY OF GROUNDFISH;IN THE SHORT-RUN

The basic question of this Chapter énd the next is whether
the supply of groundfish to the processor (groundfish landings)
in a certain fishing geasbn is related to the landings price in
that season, the maximgm duration of which would be one year,

This chapter consists of two parts, The first part reviews
the literature on this subject.v The second part develops the
theory of the supply to the landings market., This chapter is
éloselyfrelated fo.Chapter 111 which presents an»émpirical
analysis of the shért-run supply.

Little or no empirical work has been done on this subject

as the review of the'literature will show. The reason for this

could be that the answer to the question posed has been consideréd
to be self-evident by fhose who are knowledgeable abouf the
.industry. Since the answer is critical to whether the single
equation method used in Chapter 1V is appropriate for the analysis
of demand, it was desirable to study the nature of the short-run
supply more closely., Data for the New England landings market

for the period 1947-1957 are used for this purpose. The results

of this analysis are found in the next chapter,




Review of the Literature

The supply in fisheries is one of the subjects discussed by

Alfred Marshall in his Principles gﬁ_Economicé.l Marshall, who

is one of the few economists to touch upon this subject, used
fisheries primarily to illustrate that the predictions made by

economic analysis depend on the time horizon under consideration:

the predictions for the '"short period" differ from those for the

"long periodw,

Marshall did not address himself to fhe particular question
raised in this paper, the felation between inputs and the price
of output in the same year, and his "short period" should not- be
equated with the short run as defined for the purpose of this |
study. .To illustrate this, it should be pointed out that Marshall,
in fact, distinguished tﬁree periods,2 one of which (the shortest)
did not receive avname. He states:

We may roughly classify problems connected with
fishing industries as those which are affected by

- very quick changes, such as uncertainties of the

. weather; or by changes of moderate length, during
the year or two following a cattle plague Zihe short
periog7} or lastly we may consider the great increase
during a whole generation of the demand for fish
which might result from the rapid growth of a high-
strung artisan population making little use of their
muscles the long period/,

1A. Marshall, Principles of Economics, (8th. ed., 1962

reprint; London: Macmillan Co. Ltd., 1963), pp. 307-09.

2 . . . ' : .
It is interesting to note that the need for an analysis

in terms of three time-periods (short, medium and long run) was
stressed by a participant in the discussion of a more recent
paper dealing with the supply of fish, See R. Turvey and J,.
Wiseman (eds.), The Economics of Fisheries, (Rome: United Nations,
Food and Agricultural Organization, 1957), pp. 13-14,




In one paragraph Marshall dealt with his first period. 1In it

one observes the "day to day oscillations of the pricevof fish
-resulting from uncertainties of the weather, etc." but the period
is too short for the "normai" (equilibrium) levei of price to be
affected perceptibly. Marshall did not elaborate on the length
of this period or on which other factors, represented by the
"etc.", might be exﬁected to cause the price to oscillate,

- In the "short pe;iod"\the equilibrium price can change. This
period may extend over a period of a few.years. Marshall states
that if demand increases the quantity supplied may also be.expected
to increase, because sailors may be induced to switch to the fishery
for a year or two, old fishing boats may be put back into service
and vessels which were not specially made forAfishing may be
adapted and sent to fish for a year or two.

How does the subject matter of this chapter and the next
relate to Marshall's-analysis? Basically this study concentrates
on Marshall's first period; an attempt is made to determine the
minimum length of thié period. More specifically, the question
that is being asked is whether the quantity of inputs and there-
fore the quantity supplied may be expected to respond to changes
in the price of the output within the same year.

The nature of the supply curve of fish was the firsf»of a
number of subjects discussed at a Round Table organized by the

International Economic Association in Rome, September 1956.3 At =

3Ibid., pp. 1-17.




this meeting Professor Gerhardsen of the Norwegian School of

Economies presented a paper; entitled "A Note on Costs in
Fisherigs", in which he touched upon the elasticity of suﬁply
in the short and loﬁg tun.

Right from tﬁe start Gerhardsen made it clear that little
work had been done on the subject and that all‘he_could confribute

were some examples and general principles, Gerhardsen statg? that -

<

examples of rising cbst curves could be easily given if the quantity
supplied was to be increased at Shoft notices. However, he did not
elaborate oﬁ the minimum iength of the “short notice", But he

-did give an example, the Norwegian winter‘herring fishery, whefe

‘an increase in demand would not change the quantity gupplied
during-the season,

During the discussion Professor Crutchfield made the
proposition that input-output relationships Were so unstable in
fishing that short- or even long-run maximizing behaviour of the
traditional kind was not relevant to the fishing industry. A
similar thought was reflected by Professor Turvey, editor of

The Economics of Fisheries, in his introduction to this book:

The prevalence of the share system and the

riskiness of the industry make analysis in terms

of short-run supply curves rather difficult.

Firstly, the quantity risk means that the relation
between inputs (and thus cost) on the one hand and
output on the other is stochastic. Secondly, the
price risk means that the value of any given size

of catch cannot be known in advance, so that today's
price can hardly be represented as determining today's
input in any simple manner., Thirdly, the share

41bid., p. 14.




element in labour remuneration makes an important
item of cost dependent upon demand, so that cost
and revenue are not ‘independent.

To a large extent, however, these difficulties

have more to do with the geometry of supply curves
than with understanding the fishing industry. Even
within a fishing season, particularly good catches

or high prices may stimulate some increase in inputs:
for example by boats putting to sea in poor weather
when the catch is likely to be lower than usual, The
possibilities naturally vary between fisheries, but
in general a greater responsiveness might be expected
to favourable expectations held before a season
commences. For example, fishing may begin earlier,
multi-purpose fishing boats may be shifted from other
uses, laid-up boats may be put in commission again,
and so on.5 -

The analysis presented in Chapter III confirms Turvey's opinion

expressed. in the second paragraph, that "in general a greater

responsiveness might be expected to favourable expectations held

before a season commences'.

In the same discussion the need to distinguish the responsiveness
of supply of different kinds of fish was stressed by Gerhardsen and
Crutchfield, Crutchfield added that in Canada inéreased demand
would in most instances lead to increased effort and larger catches,
but he did not touch on the time lag between the two.

Farrel and Lampe, and F. W, Bell give clear answers to the
specific question of this chapter. Farrel and Lampe write:

Given the fleets, the catch appears to be
functionally related most closely to the
movements, growth and decline of the fish
populations and the weather. There is little
attempt by the fishermen to influence landings

prices by deliberate variation of quantities
landed. The quantity landed may thus be viewed

5Ibid., p. vi.




as independent of price variables over the short
period; i.e. within the annual fishing cycle.6

And Bell states:

functions to be estimated/may be justified as
eéxogenous on an a priori basis. Landings and
imports are not responsive to short run fluctua-
tions in ex vessel prices. National income and the
price of competing products éﬁéat and poultr27hay
be considered independent of ex vessel fish prices,

The independent variables [of the annual demand

In a footnote on the same page he says:

Demand analysis usually suffers from the identi- . ,
fication problem in which the supply and the demand
curve are difficult to disentangle. In the case of
the demand for fish, the supply curve may be assumed
completely inelastic in the short run. Although

the supply curve may shift over the longer period

it will '*trace out'" the demand curve as long as
income is held constant in the demand equation,”’

These are very clear and complete answers to the question raised |
in this chapter. However it seems that Bell -had second thoughts
ohvthé length of the short-run, In 1968 he writes:

Of special importance, the quantity landed is
functionally related to the movement of fish
populations and the weather. There is little
attempt by fishermen to influence landings

' prices by deliberate variation in the quantity
landed. In the short run, the supply function
is completely inelastic and shifts in this
function should "trace out" the demand curve.

6J. F., Farrell, and H, C, Lampe, The New England Fishing
Industry: Functional Markets for Finned Food Fish I, Economics
of Marine Resources, Paper No. 2, Kingston, Rhode Island:
(University of Rhode Island, 1965), p. 6.

. F. W. Bell, The Economics of the New England Fishing Industry:
The Role of Technological Change and Government Aid, (Research Report
to the Federal Reserve Bank of Boston, No. 31. 1966), p. 38.°




and, since we are using monthly observations,
the period is approximately the short run,®
(emphasis added) »

Mr., John Proskie of the Department of Fisheries of Canada
does not share Bell's second thoughts. For many years Mr. Proskie
has analyzed, and written about, the performance of Canadian
fishing vessels.9 In reply to a question, in which the short run
was defined as one fishing season (maximum oﬁe year), he gave his
unqualified opinion: "Yes, there is completely inelastic supply
in the short run.," The same view prevails in the industry.

Vessei owners, in answer to the question whether the efforts
of their crew and vessels were related to the current landings

price, indicated that this was not the case.

Supply to the Landings Market

The purpose of studying the supply side of the landings market

is to determine whether the quantity of fish landed in the short run

is affected by the price of landed fish in that period., 1In the

8F. W, Bell, "The Pope and the Price of Fish', The American

Economic Review, Vol, LV11ll No. 5, Part 1 (December, 1968).

9See e.g. John Proskie, Operations of Modern Longliners and
Draggers Atlantic Seaboard, 1952-1958, Primary Industry Studies, -
No. 1, Vol. 8, (Ottawa: Department of Fisheries of Canada, 1960), °

John Proskie, Operations of Modern Fishing Craft Atlantic
Seaboard 1959, Primary.Industry Studies, No., 1, Vol, 9, (Ottawa:
‘Department of Fisheries of Canada, 1961),

John Proskie, Cost of Earnings of Selected Fishing Enterprises
Atlantic Provinces, 1961-66, Primary Industry Studies, No, 1
Vols. 11-16, (Ottawa: Department of Fisheries of Canada, various
years, 1963-69), ‘




short run, given the resource base (fish‘stocks and their age
structure) and weather conditions, the Quantity of fish landed
will obviously depend upon the efforts made in catching fish.
. Therefore the answer to the question whether landings are
influepced by their price in the short-run depends on'wheﬁher the -
catching effort (the input into the catching operation) is felated
to the price of landings in the short run,

Vessel owners may be looked upon as owners of the firms which
supply fish to the landings market, Most firms in other industries

work with a price for the labour input which is agreed upon before

the production process starts and which is not directly dependent

on the value of the final product that this factor helps to prodﬁce.
This‘is not the case in the catching operation. Here thevreﬁuneration
of labour is a giyen percentage of the value of final pfoduct, after
certain expenses have been deducted.10 This arrangement takes part
.of thegriskllinvolved in the catching operation away from the

vessel owner and places it on the shoulders of the individual

fisherhan, who thus becomes a partner in the catching venture.

OFor more. detail on the share arrangements between vessel
owners and the crew see "The Lay System", in V. J. Norton and
M. M. Miller, An Economic Study of the Boston Large Trawler Labor
Force, Circular 248, Bureau of Commercial Fisheries, (Washingtons:
Department of the Interior, May, 1966), p. 30.

1. . - . :
In this context I do not distinguish between risk and un-

certainty. 1In the catching operation there is considerable uncer-
tainty about the quantity of the catch as well as its price. A
"contract with a processor would eliminate the latter, but the former
has to be born by the entrepreneur. The entrepreneurial function,
as has been pointed out, is being shared by the vessel owner and
the crewmen, ’ :




The quantity of inputs in fishing during a certain period
depends on:
1. The number of fishermen

2. (a) The capacity of the fleet
(the number and net tonnage of the fishing vessels)

(b) The quantity of gear and equipment
3. The number of days fished per vessel éer season;

With regard to 2(b), the quantity of gear and equipment, there
are sériOus measur ement problems.12 Therefore, I have made the
assumption that the quantity of gear and equipment is rbughly
proportional to the number (or net tonnage) of the vessels. There
is groﬁnd for believing that this assumptiqn is a éealistic one,

In trawling, which is the predominant technique employed by New

England fishermen in catching groundfish, one boat can handle only

one net, the size of which depends on the size of the vessel and

'~ the capacity of its engine, Furthermore, technology in fishing

has not changed to any great extent.13

-

The éupp1y~of factors of production is one of the least
developed subjects in price theory. However, one generalization

which is generally accepted states that the supply of a factor to

a certain industry depends on the price paid for the factor by

E.g. There is a great variety of fish finding devices with
considerable differences in capacity and price,

13Bell observes: '"The slow growth of labor productivity is

certainly not surprising since groundfish vessels and their
equipment have not changed greatly over the postwar period",

'F. W. Bell, The Economics of the New England Fishing
Industry, p. 10,




firms in other industries which hire similar factors.

In fishing, the price paid for the services of the factors
“(vessels as’ well as labour) is determined by the value of the'catch,
after certain expenses have been deducted. The value of the catch
is the product of the landings price and the quantity landed per
vessel, In.turn, the average quantity ianded per vessel depends on
the average effort per vessel and the properties of the resource base.

The total annual effort per vessel is made up of the product of
the number of days at sea per year and the average numbef of hours
fished pef day° It is not unfealistic to assume that the number
of hours fished per day at sea is reésonably constant, because the
obportunity cost of fishing, once the vessel is at sea, is low and
is éasily exceeded by the value of the cétch. Ther efore, it seems
unlikely that during the trip the number of hours fished per day
will be less than that of a regular full day of fishing, Whethef
the number of days at sea per peréon varies with landings prices

will be investigated in the next chapter. The conclusion is that

this is not the case to any significant extent, The total effort

per year per vessel may therefore be regarded as reasonably stable.
Any fluqtuations that do occur will, for thé greafex éart, have to
be attributéd.to an exogenous factor: weather conditions,

If the effort per vessel is réasonably stable, we are left with

one variable affecting the quantity landed per vessel: the proper-

ties of .the resource base., Our problem is now reduced to finding




a measure of the properties of the resource base,

It may be stated that the properties of the resource base
would be reflected in the a@erage annual landings per vessel if
the total annual effort'per vessel were reasonably stable and if
the degree of exploitation of the resource did not change dras-
tically. As has been indicated above, the first condifion has
-been satisfied. We will now check the second,

The groundfish resource of the Atlantic is exploited by the
United Stéteé, Canada and a number of European Countries. There
is reason to believe that the degree of exploitation of this
resource has not altered a great deal until the late 1950's., The
New England effort did not change substantially over the period
1947-57.  (See Table 1, Chapter 111) For Canada there are no
accurate landings statistics prior to 1953, éinge this was the
first year for which relatively complete dafa were available for
Newfoundland. The landings in 1953 were around 20 percent
below those of the following years which might créate the
imprégsion that the Canadian effort increased after this year.
This is however not correct because 1953 was a particularly Bgd
year from the point of view of the volume of the catch, The New

" England catch was also considerably'smaller than usual (20 percent’
below the 1947-54 average). Between 1954 and 1964 fhe Canadian

groundfish landings continually fluctuated between 900 and 1000

Saaqs 14 . . . .
million pounds. This indicates that the extent to which Canada

14 . . .

- Department of Fisheries and Forestry, Economic Intelligence
and Statistics Division Fisheries Service, Annual Statistical Review
of Canadian Fisheries, Vol. 1, 1953-68, (Ottawa, 1969), p. 16.




has exploited the fish stocks of the Atlantic'haS‘been»reasonably

stable dur:;'.ng the period 1953-57. In the late 1950's the effects
of considerably increased effort (and‘increased»lanAings) by some
European countries became clearly noticeable,15 but this falls
outside.oﬁr period of observation,

' Our conclusion therefore is that since both the total effort
per Qessel per year and the degreé of exploitation of the resource
seem to have been reasonably stable over the period 1947-57, the
averége landings per vessel do refléct the properties of the
resource.

Introducing this conclusion into the discussion of what factors
influence the earnings of the factors of production in fishing, it
can be stated that there are two: the price of landings and the
state of the reséurce which is reflected in average landihgs per
vessel per year,

We will no& turn to the factors which determine the remuneration
in alternative employmeﬁt ;pportunities. It would bé difficult.to~
determine which alternative would be available to crew members of
New England groundfish vessels and what their'péy would be, However,
as long as this pay 1is above a éertain level, the relative ease or
difficulty of finding another job may be a much more important
variable.

An indicator of the relative scarcity or abundance of alternate

1‘SSee, €+9., C.R. Molson, et. al. An assessment of the Resource
Inventory in Newfoundland Waters, A Report prepared for the Supervisory
Committee on Fisheries Development, (St. John's, Newfoundland;
December, 1963). 3




jobs is the rate of'unemployﬁenﬁ'in New England. This variable
also feflecfs to some extent what héppens to the general wage
level; in years with little unemployment the general wage level
tends to rise more rapidly than in years wifh high unemployment.
FIt is for these reasons that the rate of unemployment has been
selected as an indicator of alternative employment opportunities
of fishermen.

There are not nearly as many alternatives for the vessel as
for most érew members. Most vessel owners are faced with the
following alternatives: 1) éatching groundfish, 2) moving into
another fishery (which in most caées involves major expenditures
due té alterations to the vessels and the éurchase of other gear)

or 3} tying up the vessel. But the decision to switch to another -

fishery is genérally made before the season starts, on the basis

of past experience. This leaves only two alternatives for the short-
run: catching groundfish or tying up.

The decision whether or not to make use of the vessel in a
éertaiﬁ ye;r is not only determined by earnings but also may be
expected to deéend on the availability of crew members. The latter,
as has already been pointed out, is influenced by the availability
of alternative jobs, as measured by fhe rate of unemployment.
Therefore the rate of unemployment may be ‘expected to influence
the capacity of the fleet.

In summary, three variables which may be expected to influence




"the quantities of the inputs of the catching operation have been

isolated. They are: 1) fhe priceiéf landings, 2) the state

of the resource as measured by landings per vessel, or 1andings'
per man and 3) the availability of altefnative jobs to crew
~members as measured by the rate of unemployment in’thg.United
States, The next chapter pursues the primary question of the
influence of landings prices on the short-run quantity of

inputs.




THE RELATION BETWEEN INPUTS AND THE PRICE OF OUTPUT IN
THE NEW ENGLAND GROUNDFISH FISHERY, 1947-1957

In this chapfer we will study the inputs of the New England
catching operation during the period 1947-57 and relate their
‘quantities to the three determining variables in ordér to determine
whether these quantities in a certain season are affected by the
price of landed fish in that season.

New England was chosen because most groundfish landings take
place in this region as a comparison between its landings and those
for the whole Atlantic Coast shows (See Table 1). Furthermore
data‘on inputs, output and landings prices are readily available.

The period 1947-57 contains a numbér of significant landings
price changes and therefore provides opportunities to observe
the reactions of the inputs to these.changes. The analysis could
not be catried out for later years because part of the data required
are not available. However this does not appear to be a serious
shorfcoming: ample evidence was found of the existence of a lag
in the re1ationship between inputs and landings prices, and

until there is a considerable improvement in the ability to

predict future prices, it would seem unlikely for the nature of

this lag to change.
The data inputs, output and productivity per unit of

input have been summarized in Table 1.




TABLE 1

.THE NEW ENGLAND GROUNDFISH FISHERY
INPUT ‘ OUTPUT o PRODUCTIVITY

Landings Per

Year 'Vess'eil.s"1 Fishermen2 Groundfish3Flounder Total (Total)4 Vessel 'Man
(Number ) (Number) ' (Landlngs in Millions of Pounds)

1947 742 . 4928 414,0 67 .5 481,5 (513.2) 648,9 97.7
1948 727 4812 523,5 71.8 595,3 (616.9) 818,2 123.6
1949 719 4779 - 517.8 66.8 584,6 (607 .4) 813,1 122,.3
1950 672 4512’ 465,8 66.8 . 532,6 (552,7) - 792.6 118.0
1951 795 5298 - '502,3 - 60.5 - 562.8 (579.7) 707.9 - 106.2
1952 769 - 4732 439.1 55.4 494,5 (511.4) 643,0. 104,5
1953 776 4714 364.8 47.3 412.1 (429.2) 531.1 - 87.4
1954 759 '4561- 404.,8 47,5 . 452,3 (471.3) 595,9 -+ 99,2
1955 684 4009 363.6 50,1 = 413.7 (431.8) . 604.8 103.2
1956 675 3905 376.8 47.9 . 424,7  (445.6) _ 629,2 108.8
1957 649 3689 331.5 53.9 385.4 (404.6) 593.8 . 104.5

Av. 1947-52:  477.0 64.8° 541.8
_ Av. 1953-57:  368.3 49,3 419.6
1Ottei traners:(vesseleover‘S'net tons).
2Employmenf Qd’dt%ef'ttawlefs;
3Spec1es that have tradltlonally been included in this term: cod, cusk haddock hake,
pollock and ocean perch.
4’f\otals’fo‘r the Atlantic Coast.

~ Source: Bureau of Commercial. Flsherles, Fishery Statistics of the U.S. 1947-57,
" (Washington: Government Printing Offlce)

.




The Capacity of the Fleet

Table 2 shows that the capacity of the New England trawler
fleet fluCtthed around the 27 thousand ton mark during the period
1947-52 and reached its peak in 1954 (29,217 tons). In 1955 after
two years of relatively low landings prices the net averaée dropped
considerably, down to 25,328 tons. In each of the following two
years it dropped an additional 800 tons. It is interesting to
notice when comparing the two periods 1947-52 (before the drop
in landings pricés) and 1953-57 (the period with low landings
prices).that the average net tonnage was almost the.same in
these two periods (26,900 and 26,300, a drop éf 2.2 percent) not
withstanding fhe drop in p;ices. An ana1ysis of the yeaf to
year changes in the capaéity of the‘fleet reQeals that there is
a lagged relation between changes in it and changes in landings
prices. Various instances can be pointed out to illustrate this.

In 1949 landings prices dropped considerably, but the net

tonnage remained the same, The downward adjustment in the latter

(7.7 percent) did not take place until 1950, notwithstanding the

fact that in that year priCés (nominal as well as real) had
returned to the 1948 level, Output per vessel had been $table
around the 800,000 poﬁnd level since 1948, And_judging from the
rate of unemployment in 1949 and 1950 (8.2 and 5.2 percent
respectively), it does not séem likély that the vessel owners

would have had unusual difficulty in manning their vessels.




TABLE 2

THE NEW ENGLAND GROUNDFISH FISHERY: CAPACITY OF THE FLEET AND RELATED VARIABLES 1947-57

Year Vessels Price of Landings s Output Av, Profit Unemployment
- 1 2 4 i
v T : Py PL IPL3 IP; Per Vessel Per Vessel in
(Number ) (Tonnage) (Cents IPwh (57-59= IPwh Before Taxes New England

per Pound) 100) (Dollars) (percent)

742 27,602 5,85  103.5 82.3 10l1.4 648.9 n.a. n.a.
727 26,794 6.02  105.7 90.9 103.4 818.2 n.a. n.a,. -
719 26,657 5,23 90.2 - 82.2 98.4 813.1 n.a.
672 24,597 6,14 - 101.6 90.3 . 104.0 792.6 "+ 5,000
795 28,220 6465 98.8 101.,5 105.0 707.9 +13,069
769 27,580 6,59 100.6 97.1 103.3 643,0 6,605
776 29,028 T 6.21 96,2 90,9 98.1 531,11 - 1,706
759 29,217 5.75 89.0 86.0  92.6 595,9 2,289
684 25,328 5.64 86,9 83,6 89,7 604.8 2,431
675 - 24,545 5.69 84.9 84,9 88,3 629.2 3,525
649 23,726 6.44 93.4 91.0 91.9 593,8 8,300

W VWA DWW WL e
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lAQerage price per pound, obtained by dividing total landed value by the quantity of landings,

The index reflecting the average price per pound (57-59=100) divided by the wholesale prlce
index for all items.

VBIndex'ofllandings prices. Constant weights (average quantities) were used in constructing
this index. » ' )

4Index of landings prices divided by the wholesale price index for all items.

Source: F.W. Bell, The Economics of the New England Fishing Industry: The Role of Technological
Change and Government A1d Research Report to the Technical Reserve Bank of Boston, No. 31, 1966,

Bur eau of Commercial Fisheries, Fishery Statlstlcs of the United States, 1947-57.

U.S. Department of Labor, Bureau of Employment Securlty, The Labor Market and Employment
Security, 1949-57,

@




- Therefore the reduction in the capacity of the fleet in 1950 can

only be attributed to the drop in landings prices in the previous

8

year.
The effect of the price increase in 1950 was not felt until
1951 when the net tonnage increased by 14.7 perCent. Landings per
>vessel had not increased. As a matter of fact they started to
decline slightly in 1950 and were considerably lower in 1951,
The labour market had become tighter in 1951; the rate of
unemployment had droppéd to 3.5 percent. Neither of these factors
therefore could account for the increase in fhe capacity of the
fleet. One other possiblity remains; if the vessel owners
suffered from money illusion, the increase in.the capacity of the
fleet could be attributed to increased money prices in the year
1951 itself (rgal prices however, increaséd by only one percént).
In the light of the other cases this'seems an unlikely explanation,
A further increase in capacity to 29,000 tons in 1953 has
to be.attributed to relatively high landings prices in the previous
~ years, Landings prices in 1953 dropped by over five percent,
output per vessel had been declining and the rate of unemployment
had been relatively low since 1951. Therefore none of these

factors could account for it,

In 1954 landings prices continued to fall and vessel owners

went into their second year of losses., But the capacity of the

fleet was not adjusted until 1955, Again this adjustment can only




‘be attributed to lower landings prices in the previous year (s).

* The oﬁtputlper vessel as well as the rate of unemployment was

higher in 1954 and 1955 than in 1953,

In summary  the peridd 1947:57 provides four examples of a
lagged.reaction of changes in the capacity ef the fleet to changes
in the landings price, the }ag beiﬁg one year. In two cases there
was an increase and in two cases a decrease in the capacity of
the fleet whieh had resulted ffom a change in the landings price
in the same direction in the previous year. This evidence eupports
the hypothesis that fhe capacity of the fleet in a certain year
depends on the landings'prices of the previous year.

The results of regression analyses also point to the existence
of a lagged relationship between the capacity of the fleet‘aﬁd
landings prices and therefore éonfirm our conclusion., These
resultsAhave been_listed in Tabie 3.

Iwo different sets of landings prices have been used. An
nAw before the equation number indicates that the average,priée
- per poﬁnd, ebtaihedsby dividing the total landed value by the
quantity of lahdinés, was used. A "B" indicetes the ﬁse of the
index of landings prices. The second digit shows whether landings
pricesvwere lagged one year (an "1") or not (en non), An nin as
the third digit indicates deflation by the wholesale price index
for alllitems,

The parameteré which have been estimated were the & and £




TABLE. 3

SUMMARIZED RESULTS OF REGRESSION ANALYSES

. -Dependent ' Pr_ PL
Equation .. . oble Pl Pl (IPWh) t (IPwh)t -1

* Significant at 0,05 level
*% Significant at 0.01 level




of the following equation:

=O<+ﬁl P‘t

_ the number of vessels

Pi the landings price

t

Alternate dependent variables used werer
PLt 1 = the landings price with a lag of one year

é%%g}: the landings price deflated by the wholesale
price index of all items

Ii Qt-l: the delated landings price with a lag of
w one year

The results are quite straightforward and clear. None of
the parameters in the equations with the current landings price,
whether or not deflated, was statistically significant. On the
other hand all the parameters of the equations with a lagged
landings price were statistically siéhificant at the 95 bercent

level. Deflation by the wholesale price index improved the "fit"

- ' 2 . , L .
(higher values for R” and F) as might be expected, The deflated

index of landings prices with a one year lag can explain 68,1
pércenf of the fluctuatisn in the number of vessels (B 1.11).

For the average price per pound (deflated, lagged) this percentage
 is 74 3 (A 1,11),

The same analyses, using the net tonnage (Tt) instead of the




number of vessels (Vt) as the dependent variable, give similar
‘ results, as Table 4 shows., This could be expected because of the
close relationship between the number of vessels and their net

tonnage.

The Number of Fishermen

‘'The changes in the number of fishermen in the New  England
groundfish fishery reflect to é éonsiderable extent the changes
in the capacity of the fleet, as might be expected. Naturally
the two are by no means independent and it would be difficult to

determine the direction of cause and effect.

Although the two series are closely related they are not

identical (See Table 1), In most years when the number of vessels
increased, so did the number of fishermen, and vice versa. However
whereas the number of vessels reached its peak in 1953 (1954’for
the net tonnaée) the number of fishermen employed by the New
England fleet is the greatest in 1951. In other words, the
increase in the capacity of the fleet in 1953 and 1954 did not
involve additional fishermen,

There is nevertheless considerable similarity in the lagged
reaction of bbth variabies to changes in' landings prices. Table
5 shows the number of fishermen and related variables, We observed
that the most 1ikei§ explanétion for the drop in the capacify of

 the fleet in 1950 was the drop in landings prices in 1949, The




TABLE 4

SUMMARIZED RESULTS OF REGRESSION ANALYSES

Equation PL’

. - PL PL PL
Variable t, TPwh

t-1 6—“—— t

' Dependent e ' ; X
IPwh) (

1Variable has been removed; F £ ,005

¥ Significant at 0,05 level
#% Significant at 0.0l level




NEW ENGLAND GROUNDFISH FISHERY: LABOUR INPUT AND RELATED VARIABLES 1947-57

Fishermen Price of Landingsl Output Earnings Per Man Unemployment

F P PL - IPL IPL Per Man Av.Share Ratio” in
(Number ) (Cents IPwh (57-59= IPwh (Thousand (in New England
per 100) Pounds) dollars) (Percent)
Pound) '

4,928 5.85 82,3 97.7 n.a.
4,812 6.02 90,9 .123.6 n.a.
4,779 5.23 82,2 122.3 n.a.
4,512. 6.14 90.3 118.0 3,161
5,298 6.65 101.5 106.2 3,200
4,732 6.59 - 97.1 . 104.5 3,142
4,714 6.21 90.9 87.4 2,542
4,561 5.75 86.0 99.2 2,745
4,009 5.64 83.6 103.2 2,868
3,905 -~ 5,69 84.6 108.8 3,042
3,689 . 6.44 91.0 104.5 3,374

[ ] L] (] L] [ ] [ ] L ] L ]
ONhROOULONDD D
(] L ]

n
n
8
5
3
3.
2
4
3
2
3

1See footnotes of Table 2,
2Ratio of fisherman's earnings to annual earnings per employee in the U.S.

Source: See Table 2.




same applies to the drop in number of fiShermgn-in 1950 (5.6

percent)., Output per man did not change between 1948 and 1950

and alternative jobs were hard to find (rate of unemployment in
1949, 8.2 percent; in 1950, 5,2 percent). Therefore these two
variables could not explain the decline,

The increase in the fleet in 1951 was attributgd to the
relatively high landings prices in 1950. The same factor no
doubt played an important role'in the substantial increase in
the number of fishermen in 1950 (17 percent), although the
re;atively high rate of unemployment in 1949 and 1950 may also
have contributed to it. The impact of the latter would depend
on the lag between the éhanges in rate of unemployment and changes
in the number of fishermen, The drop in the rate of unemployment
in 1951 to 3.5 percent péints to a considerable increase in the
number of alternative job opportunities in that yeaf. The
increase in the number of fishermen -in 1951 could ‘definitely not
be attributed to changes in the resource: :the output per man had
been &eclining since 1948,

' In 1952 the number of fishermen droppedaby~lo.7,§erqent even
though landings prices feached a peak:in:the previous year and
continued to stay very close to fhat.lével. The:most probable
reason that can be'givep for the drop is the’availability of
other jobs; the rate of unemployment:in: 1951 and 1952 was 3.5

.percent.




Another substantial decrease in the number of fishermen
"(12,7 percent) took placé in 1955, after two years of falling

prices, Outpﬁt per man was particularly low in 1953 but in 1954
it came close to the level of 1951 and 1952, The earnings of
individuals in other jobs continued to increase particularly in
the years 1951-53 when the rate of unemployment was close to
three percent. The combined effect of dropping landings prices,
a relatively low output per man, and increasing wages in other
jobs was a drop in the ratio of fisherman's earnings to the
average earnings per employee, to parity in 1950-52 (the ratio
for 1950 was 1.05, 1951: .99 and 1952: .92),

In 1957 nominal and real landings pfices increased and so
did the ratio of earnings, but there was another drop in the
number of fishermen (5.5 percent), Output per man’was the same
as in the previous two years. The rate of ﬁnemployment increased
from 2,7 percéﬁt in 1956 to 3.9 percent in 1957. Again the low
landings prices in the preceeding year (s) are most likely the
reason for this drop.

Summarizing our findings, we have observed three cases in

which considerable changes in the number of fishermen (one

increase and two decreases) could only be attributed to changes

in landings prices in the previous year. In one further case
when landings prices remained the same the increased availability

of other jobs could explain a drop in the number of fishermen,




and in one case an increase in landings prices and a decrease

in the number of fishermen were observed for the same year. This
"évidence cleérly Shoﬁs the ekistence of a iag of one year in the
relationship between landings prices and the number of fishermen
engaged in the fishery.

Regression analyses similar to the ones applied to the
capacity 6f the fleet were carried out. The number of fishermen
(Ft) was related to the same independent variables aé the ones
used in the previous analyses. The results are also of the same
nature. They are found in Table 6, |

| The parameferé of the undeflated landings prices (the average
per pound as well as the index) are not statistically significant
whether a lag is introduced (A 3.1, B 3.,1) or not (A 3.0, B 3,0).
However deflation by the wholesale price index alters the
situation. This indiéates that fishermen are not spffering from
money illusion; particularly the parameters of the deflated lagged
landings prices are highly significant (A 3,11 and B 3.11), When
the index of landings prices is used with a lag of one year, 87.6
percent of the fluctuation in thé number of fishermen is expléined
by this variable (B 3.11).

One problem remains, When the deflated landings prices are

not lagged, its parameters are also statistically significant

.. (A 3,01, B 3,01), Does this mean that the existence of a lag is

'to be questioned after all? The answer is plainly '"no",




TABLE 6

SUMMAR IZED RESﬁLTS OF REGRESSION ANALYSES

Dependent ) PL Pe
Variable a Py Pliaa (IPwh) (IPwh

Equation
I

3259,6
1260.1
1888,0

1631l.4

140.1
-1814,5
-1755.1

~-2808.9

¥ Significant at 0.05 level
*¥ Significant at 0.0l level

-




Statistically significant parameters will be obtained in any
case in Which.iegression analysis is épplied to twe variables that
both have a clear trend, whether or not there is any‘relation
.betWeen the two. Our results of A 3,01 and B 3,01 are examples
of this. The deflated landings pfices have a downward trend and
_the‘number of fishermen has also been gradually declining.

The way to tackle this problen ié fo take explicit account
of the trend., For this purpose a trend variable "t" has been

incorporated in the equation which now reads as:

_ _PL_
,Ff = f (IPwh) o t (A 3,02 and B 3,02)

" And in the other two regressions (A 3,12 and B 3,12) the price
‘variable has been lagged, |

The results are found in Table 7. The parameters of the
deflated landings prices aré not statisticélly significant (A 3.02
and B 3.02) whereas those of the same variable with a lag are
highly significant (A 3.12 and B 312),

Thé results of these regression analyses therefore confirm
our conclusion, which is supported by various cases outlined above,

that the number of fishermen of this year depends on the (real)

landings prices of last year,

The Number of Days at Sea Per Vessel, Per Year

Information pertaining to the activity of large and medium




TABLE 7

SUMMARIZBD RESULTS OF REGRESSION ANALYSES

Dependent

Equation Variable

P P
(IPwh) t (IPwh) t-1

A 3,02
A 3,12
B 3,02

B 3,12

12.1
(21.7)

* Significant at 0.05 level
*¥¥ Significant at 0.01 level




' trawlers operating out of major New England ports was obtained

. in order to gain insight into the question of whether the annual
effort per unit of input is related to laadings pricee. The
vessels operating out of these ports may be looked upon as a
representative sample of the New England fishing fleet, Table 8
shows the activity of large and medium trawlers and related
variables, One variable, weather conditions dﬁring the year, is
not represented in the table because of the difficulty of
quantifying it in terms of units which are relevant to the
trawling operation. This is unfortunate because it may well be
one of the more important variaﬁles. The basic problem is one of
establiehing the criteria on whieh the decision whether to
sail or not is based.

;ncome derived from fishing during the period 1953-57 was

'censiderably below that of the previous years (1947-52), There
are two causes: a drop in landings prices and a drop in output
per vessel, The (deflated) landings price index moved from an
average of 102,6 (for 1947-52) to an average of 92,1 (for 1953- 57),
a drop of 10.5 percent., The catch per vessel dropped by almost
twenty percent, As a consequence vessel owners suffered losses
in every year of the second period (see Table 2) and the earnings -

of the crew were small; the average ratio of fishermen's earnings

to annual eafnings per employee in the U.S. was .75 during 1953-57,

What is the effect of reduced earnings on the average number




ACTIVITY OF LARGE AND MEDIUM TRAWLERS1 AT CERTAIN MASSACHUSETTS
PORTS AND RELATED VARIABLES, 1947 - 1957.

Number of Trawlers Days at Sea Outgut3 _ Price of Landings4 Unemployment

Large Medium Total D1 Dm Average per PL PL IP. - In
Average per Year, Trawler (Cents IPwh (57-59= New England
per Trawler (Thousand Per 100) ' (Percent)
Large Medium Pounds) Pounds) :

215 295 197 90 648,9 5,85 103.5 82,3
212 297 200 103 818.2 6.02 - 105.7 90.9
192 273 194 125 813,1 5,23 90.2 82,2
181 245 223 117 792.6 6.14 101.6 90.3
171 234 220 136 707.9 6.65 98,8 101.5
168 237 208 132 643,0 6.59 100.6 97.1
162 232 191 121 531,1 6.21 96.2  90.9
159 227 177 =~ 127 595,9 5.75 89.0 86,0
143 . 200 194 137 - 604.8 5,64 86.9 83.6
148 199 © 215 - 133 629.,2 - 5,69 84,9 84,9
153 203 204 134 ° 593,8 6.44  93.4 91.0

UJNL\):PNL\)L\JU’IWUU
L] * o
oNhOOULULDDY P

Average 1947 - 52: 207 117 (127.5 for 1949 - 52)

Average 1953 - 57: 197 130.5
Trawlers are classified as large if 151 gross tons or over; medium if 51 to 150 gross tons,.
Boston, Gloucester, New Bedford and Cape Cod, '
This average has been calculated on the basis of the whole New England fleet.
See footnotes of Table 2,

W

Source: E.J. Lynch et al., The Groundfish Industries of New England and Canada: A Comparative ©

Economic Analysis, Flsh and wildlife Service Circular No., 121 (Washington: Department of the Interlor,
1961).

See Table 2,




of days at sea per vessel, if any? The answer is 1ittle or

'none at all. Large trawlers were, on the average, 207 days at

sea per year durlng the period 1947 52 and 197 days during 1953 57;
a drop of five percent. For the medium-sized trawlers these numbers
are 117 and 130 respectively; an increase of eleven percent. Even
if the years 1947 and 1948 were eliminated from the lattei series
on the basis of the assumption that shortly after the war additional
days were lost due to more frequent breakdowns of the equipment,
there is still an increase. Therefore, if it can be assumed that.
the quality of the fleet (measured in terms of seaworthiness and
reliability) was approximately the same in the years 1949-52 as
in‘1953—57,/it can be stated that the decline in earnings had no
clear effect on the annual effort pexr unit of input.‘

The relation between the rate of unemployment and the number
of days at sea per.vessgl is presumably positive, because when
unemployment is low, some vessels may only fish part of the
season due to manning difficulties. But it is difficult to trace
this effect. E.g. in 1950 the second year with an unemployment

rate of over five percént, large vessels were 223 days at sea which

is the greatest number during the period 1947-57. But for medium

vessels this number was ten percent below average. And in 1952

when unemployment rates had been down to 3.5 percent for at
least one year, the number of days at sea for both sizes of

vessels was slightly above average. Naturally it is quite




possible that the effect of this variable was obscured by that

of the others.

Returning to the effect of earnings, it shpuld be recognized
that for certain purposes averages are sometimes misleading.
HoweVer, the resulté of regression analyses confirm our findings.
They are found in Table 9 (large trawlers) and Table 10 (medium-
_sized trawlers). The number of days at sea was related to the
landings price pér pound and the index of landings prices. None
of the parameters was statistically significant. Deflation and
introduction of a lag did not alter this fact. Further, some of
the parameters have a positive sign, 6thers are negative (the
lparameters of the lagged variables in Table 9, and the deflated
variables in Table 10 have negative signs). Restricting the
analysis for medium-sized trawlers to the period 1949-57 gives
similar results, as Table 10A shows.

Thé conclusion is that the New England groundfish fishery

. provides no evidence of a relation betWéeh the number of days at
sea and landings prices. These results are consistent with the fact
that positively as well as negatively sloped supbiy curves of
inputs have been found; if part of a certain factor of production
behaves one way, and the other part in the other, the effects are .

offsetting and in the aggregate no relation can be observed.




TABLE 9

SUMMARIZED RESULTS OF REGRESSION ANALYSES

Equation

Dependentl

Variable

P )

Pia (

IPWW

o

292,60

99.00

263,86

133.72

256.78

129,77

228,73

t = Average number of days at sea per year, large trawlers.,




"TABLE 10

SUMMARIZED RESULTS OF REGRESSION ANALYSES

. Dependent PL
Equation Variable 1 , | Pl ¢ Pl 1 (IPwh)t

88, 31 5.79
(11.13)
108.28
56.10
88.88
251,78
195.30

229.95

186,19 , -.61
(.56)

number of days at sea, per year, medium size trawlers.




TABLE 10A

SUMMARIZED RESULTS OF REGRESSION ANALYSES

Dependent [ PL

. Py
P -
Equation . . e 1 - PLs L (IPwhst \IPWhht 1

Dm, . 114.52

DmtA

Dmt 111,62

D
Ty

Dmt 167.19

Dmt 150.30

Dmt 168.27 “.40
(.38)

Dmt » 167.53

1

Dmt = Average number of days at sea, medium size vessels.

2Variable has been removed: F < .005




CHAPTER IV

DEMAND FOR FRESH AND FROZEN GROUNDFISH PRODUCTS IN THE U.S.

In Chapters IT and III we studied the nature of the supply
in the'landings market., The aim of this chapter is to determine the
changes in demand in this market and the variables that caused these
changes.

The groundfish catch of the U,S, is predominanfly sold to the
consumer in.the form of fillets, fresh as well as frozen. The demand
for landings, therefore, is derived from the demand for fillets;
changes in the demand for fillets lead to changes in the demand
for landings. The aim of this chapter can therefore be achieved
by acquiring knowledge of the.demand for fillets., But the demana
for fillets is affected by what takes place in the whole groundfish
market, Hence, as will be demonstrated below, a study of the total
-demand for groundfish products at the wholesale level is required
to single out the variables that affect landings demand.

" The basic variables of a demand function are generally égreed
upon. They are: the price of the commodity itself, the prices of
close substitutes and bompleﬁentary goods,iﬁcome and tastes, And‘:
apart from tastes, it is not too difficult to quantify these variaéles.,
However, with regard to fillets there is a complication; two excellent
new substitutes were developed during the period under consideration,

namely fish sticks and fish portions., The introduction of these two




new producté had an éffect on the démand for'fillefs aﬁd will
therefore have to be represented in the deménd function which

'is to be estimated.

| The following approach is taken to determine the change in

the demand. foxr fiilets. First the total demand for ail fresh

and frozen goundfish products will Be analyzed and estimates of

thé parameters of the demand function will be obtained. Shift
variables representing the introduction of the new products will

be incorporated in this function, The changes in demand for fillets
can then be determined by subtracting the actual sales of fish
sticks and portions from thé increase in total demand which resulted
from the introduction of these new products.

The only market level beyond the landings level for which
p;ice and quantity data are available for all species is the
-wholesale market. This market is called the wholeéaler—processor
market by Farrel and Lampe and a description is found in their
paper..l In the ﬁarketing chain-it is the closeét_one to the
landingé market. Further, it reflects the effects of product
innovation. These two facts explain why an analysis of demand
in this market is most uéeful in answering the question of this
chapter. Before turning to the analysis of demand we will briefly .

review the existing knowledge on this topic and evaluate the model

;92. cit., pp. 11-13,




that will be used in the analysis.,

‘Review 6f the Literature

/

In November of 1968. the Bureau of Commercial F%%héiies invited
all researchers interested in the demand for fish products to

participate in the Demand Workshop Conference in Fisheries. The

Invento:y of Démand Equations for Fishery Products resulting from
this'Workshop provides a ggod indication of what is presently known
about the demand.for fish products.2 Most of the equations for
groundfisﬁ measure the aemand for a siﬁgle épecies at the laﬁdings?
level, Only one equation dealing with the aggregate of groundfish
products was presented. It represents theﬁlandings market and is

one of the two published by Bell in 1966.2°%

Bell's findings are not veiy helpful, 1In one»eduation none

of the parzmeters of the independentevariables'is statistically
significant and the test for auto-correlation is inconclusive at
the 0.05 level. 1In thg other equation the parameters of the price
index for meét and poultry and personal.income are significant, |

but here the presence of auto-correlation was established.

2 , . .
D, A. Nash and F, W. Bell, An Inventory of Demand Equations
for Fishery Products. Bureau of Commercial Fisheries Working Paper

No. 10, (Washington, July 1969).

3F. W. Bell, The Economics of the New England Fishing Industry:
The Role of Technological Change. and Government Aid, Table III-5, 39,

4The equation presented to the Workshop contains the parameters
of one equation andsthervalues of the other, assuming that Table
‘'III-5 is correct, This makes it difficult to determine which of the
two equations Bell wished to present.




Auto-correlation can be either attributed to incorrect
specification of the form of the relationship or to omitted

Variables.5 Bell did not take the shifts in demand, caused by

the introduction of the new products into account. This could

explain the poor result.

The Model

The model employed in this chapter is the Single-Equation
Model or' the "Uniequational Complete Model®™ as Fox calls it in
the part of his book which deals with "Modern Econometric Theory
rand the Single Equation Approach".6 The statistical technique
applied to the single estimating equation to obtain the parameters
i$ the ordinary least sqﬁares regression analysis.

R. J. Foote outlines the conditions that have to be met for
the single equation model to yield valid estimates of the structural
parameters in '"Considerations in Choosing a Statistical Procedure
for Fitting the Equations When We Wish to Estimate Structural
Parameters'™, He states:

In many analyses of the demand for agricultural
products, factors that cause the demand curve to
shift over time are included as separate variables
in a multiple regression equation. 1In effect, we
-are then able to derive from our estimating equation
an average demand curve. This is indicated in a
rough way in section F. As discussed on pages 44-49,

in some analyses we can assume that the quantity
supplied is essentially unaffected by current price,

5 .
- See Johnston, op. cit., pp. 177-200.

6. ' . . ' . .
Karl A, Fox, Econometric Analysis for Public Policy,
(Ames Iowa: The Iowa State College Press, 1958), pp. 24-45,




When price is plotted on the vertical scale,
the supply curve in-such a case is a vertical
line, and year-to-year shifts in supply curve
~trace out a demand curve, just as they did in
section D, Under these circumstances we may
be able to obtain valid estimates of the
elasticity of demand by use of a least squares
multiple regression analysis for which price
is the dependent variable and supply and some
demand shifters are used as independent variables.
This point was noted by Working (107, p. 223),
emphasized by Ezekiel in a paper published in
1928 (19) and reconsidered in 1953 by Fox (33)
in the light of modern simultaneous equations
theory.7,8,9

In Chapter III it was demonstrated that the quantity supplied

by the domestic industry is not affected by the current price. Does

the same apply to the other source of supply, imports? And if the

7. . . .

Richard J. Foote, Analytical Tools for Studying Demand and
Price Structures, Agriculture Handbook No, 146, (Washington,
Uu.,s.D.A,, 1958), pp. 53 and 55,

8 . ) .
The diagram of Section F has been reproduced below.

s, SECTION F

9 . ‘ .
The articles referred to are the following:

E.J. Working, "What Do Statistical Demand Curves Show?", in-
-Quarterly Journal of Economics, Vol. XLI, 1927, pp. 212-235, reprinted
in American Economics Association Readings in Price Theory; (Chicago:

Irwin, 1952), pp. 97-118.

Mordecai Ezekiel, "Statistical Analyses and the Laws of Price",
in Quarterly Journal of Economics, Vol. XLII, 1928, pp. 199-225.

Karl A. Fox, The Analysis of Demand for Farm Products, Technical
Bulletin 1081, (Washington, 1953).




total supply is predetermlned is the apparent consumptlon also
‘predetermlned, i}g. do stocks not absorb a substantlal part of the
changes in ;upply?~ The answer to both questlons is in the
affirmative; éhanges in the curreﬂt price do not, to any great
extent, cause changes in imports and stocks. The reason is that
frozen fish products have a limited storage life. The opfimum
storage period for cod fillets has been estimated to be no more.

than five months while for haddock and ocean perch it is considerably

under onefyear.10 Thus, to avoid quality deterioration, cod fillets,

sticks and portions have to be consumed within five months after
the brodUction of the fillet or the block. This five month'period
applies to a large préportion of imports and stocks because the

raw material for most fish'blqcks, which form a considerable part
of the total, is cod fillets. Therefore, foreign processors who
.are qontemplating holding back their supply face hot only storage
costs, and the problem of financing the increase in stocks, but
also the problem of quality deterioration. Assﬁming that processors
could attract funds to finance stock increases (which seems to be
a prbblem fér many firms in Canada) the expected price increase
would have to be not only in the near future but also a certain
»minimum magnitude to make it worthwhile. These considerations may
have led Bell to his conclusion that imports are not related to

5

the current price.11

10 ‘ . .
See "Frozen Fish Flllets" in Consumer Reports, January
1963, pp. 31, 32,

11 . ,
F. W, Bell, The Economics of the New England Fishing Industry:

The Role of Technological Change and Government Aid, p. 38.




The processor in the United States who determines the size
of his stocks, faces precisely the same problem, And although‘

stocks have changed spmewhat over time, these changes have been

relatively small, when compared with the total consumption. The ;

greatest change in stocks took place in 1959 and was 20.5 million
pounds, 6.1 pefcent of the 1959 consumption., But part of the
increase in stocks was no doubt due to a higher 1evei of desired
stocks resulting from an increased volume of sales. Hence it is
reasonable to assume that the apparent consumption is a predetermined
variable,

.As Foote pointed out, the price variable which is endogenous
and therefore correlated with the unexplained residual, should be
used as the dependent variable to obtain consistent estimates.
However, when the unexplained residuals are small the results are
not significant1y affected by the choice.of the dependent variable.12
In the following analysis the apparent consumption will be used as
the dependent variable because of the desire to measure the effects
of the different variables of the demand function in quantity terms.
The high Rz's that were obtained in the analyses jdsfify the use

of the price variable as an independent variable,

Analysis of Demand in the Wholesale Market'
The main seller or supplier in the wholesale market is the

processor who purchases the raw material for his product in the




landings ﬁarket or from importers. In this context the term
- processor should be interpfeted broadly to include the firms
that fillet fish, as well as those that fransform fish blocks
into fish sticks or portions, Besides producing final products
the processor also performs a storage fﬁnction. The processor
is faced with the demand of secondary wholesalers and %etdiier;;
‘large institutionai buyers and retéilers. It is this demand that
will be anélyzed bélow. Annual observations for the period 1950~
68 form the data. Years prior to 1950 were excluded to avoid
possible disturbances in consumption patterns due to war-time
and post-war éhortages.

Until 1953, groundfish products were sold mainly iﬁ the form
of fillets, fresh as well as frozen. In the fall of 1953 two new
products, fish sticks and fish portions, wére introduced to the
market. Although they entered‘thedmarket at virtually the same
time, their marketing histories differvwidely. These marketing
histories have implications for the selection of variables for
the demand equations and will,'therefore, be briefly reviewed,

- Fish stibks were an immediate success; they caught the publié's
imagination in a matter of months. R. J. Gruber13 claims that

complete market saturation was accomplished in two years, and that

'

. i . . . .
this led to overprod%ctlon, price cutting and quality deterioration.

A similar view was expressed by L. J. Weddig, Executive Director of

13
Ro.J, Gruber, Market Study for the Frozen Fish Trades Association

Limited, (St. John's, Newfoundland July 1966), p.8.




the National Fisheries Institute in Washington. He attributed

the stagnation of the stick market in 1955 and 1956 also to poor

quality products which, in his opinioh, resulted from "the rapid
entrance of uhder—capitalized and marginal firms“.14 It then
took a few yéars for fish sticks to regain the public's favour.
This explains why the sales of fish stickslremained at about the
same level until 1960.

ihe story of fish portions is altogether different. Gruber

describes it as follows:
The history of fish portion development in the
U,S. differed in many ways from fish sticks.
The Blue Water people who pioneered it met with
much resistance in the early years. The rectan-
gular shape was widely berated by restaurant
people as "2 x 4 fish," The technique of batter-
ing and breading took three years to really
perfect and this perfection was not generally
apparent in the industry as a whole for two or
three years later. But by 1959, fully six years
after the introduction of the product, its
national acceptance was becoming apparent. In
the years that followed, raw breaded portions
were gradually put on the menus of restaurants,
drive-ins, and school lunch. But as late as
the beginning of 1964, many large national
drive-in chains had not yet accepted them. The
capitulation came in mid-1964 when the leading
national 15¢ hamburger chain agreed to test
market a hot fish sandwich., The results were
fantastically successful and by the end of 1964,
the 793 units of this chain were all featuring
its new hot fish sandwich. Each market was
opened with aggressive full-page newspaper ads.
During 1965, its first full year, this chain is
reported to have sold 70 million hot fish sand-
wiches., This created terrific excitement in the
industry and other die-hards, including all of

14In correspondence with Mr. Weddig,




the major 15¢ hamburger chains, immediately added
hot fish szndwiches backed by impressive newspaper
advertising. ' ’

By mid-1965 it was clear that national market
“ saturation had been completed on raw breaded fish
portions'in the food service industry. Thus, it

took fish portions twelve years to accomplish
.wth fish sticks did in two years.l>

As was pointed out in the introductiqnvto this chapter, the
wholesale market is the only one for which data are avéilable on
the prices and quantities of all species. The quantitiesgéf éach

‘producé were estimated by adding imports to the domestic landings
(fillet weight) and adjusting the total for changes in stocks. The

calculations for fillets, blocks, sticks and portions are found in

tables B-1 to B-3 of Appendix I. Table 11 presents a summary.

A further breakdown of the total for fillets into species,

distinguishing between fresh and frozen, is found in tables B-4
to B-8 of Appendix I.

Two overall totals were constructed: fillets and blocks; and
fillets, sticks and portions. From the cbnsumer's point of view
fillets and blocké ére altogether different products; fillets are
a final product, whereas bloqksvarela raw material. Fillets and
sticks and.portions appear at the same level of the marketing
chain, and the buyers and sellers of.these_products have been
described above. For blocks it should be ,noted that the processor

is the buyer and the importer is the seller.




TABLE 11

APPARENT CONSUMPTION OF FRESH AND FROZEN GROUNDFISH FILLETS, BLOCKS, STICKS, AND PORTIONS.
(Totals in Million Pounds)

Year Fillets Blocks Sticks and Fillets and Blocks Fillets, Sticks
Portions ' and Portions
Total Per Total Per Total Per Total Per Total Per

Capita Capita Capita Capita Capita

(1) (2) (3) (4) (5) (6) (1)+(3) (2)+(4) (1)+(5) (2)=+(6)

239.7 1.578 , 239,.7 1.578 239.7 1.578
282.3 1.833 ‘ 282,3 1.833 282.3 1.833
269,.1 1,721 1 " 1 : 1 269.1 1.721 269.1 1,721
256.9 1.616 n.a. 256,9 1.616 256,.9 1.616

251.9 1.556 40.0 - 291.9 1,803 298.9 1,846

240,1 1.454 53.9 204,0 1.781 : 300.1 1.818
242.,8 1,444 43,1 285,9 1,701 2906,0 1.761
259,6 1.516 53.8 313.4 1.831 322,6 1.884
252,8 1,452 71.8 324.6 1.865 334,7 1,923
239.0 1.350 78.8 317.8 1,795 335,8 1.896

233.0 1.295 88.8 321.8 1.787 345,.5 1.920
241.4 1.318 126.9 368.3 2,011 370.2 2,022
250.3 1.346 138.5 388.8 2,091 400.4 2,154
244.5 1.296 153.8 398.3 2,111 416,.8 2.209
249.7 1,305 174.0 ' 423,7 2.214 435,3 2,274

261.1 1.347 200.3 461,.4 2,381 478.2 2,468
267.5 1,366 214,8 482,.3 2,462 491.6 2,510
254.6 1.286 198.6 453,2 2.290 492.7 2,490
279.5 1.398 252,6 532,1 2,660 . 541,1 2,705

1Included with fillets.

Source: Tables B-1, B-2 and B-3 of Appendix I.




Processors of fillets not only report holdings of stocks

- and production on a per species basis (see Tables A-1l and A-4),

but also the value of their product. This makes it possible to

calculate an average annual price per pound for each species.
These prices are found in Table A-5. With the gid of these prices,
the price indexes found in Table 12 were constructed. Because of
the change in the composition of the totals, the link relative
method had to be used. For the various products the period 1950~
68 was divided into shorter periods. The shorter periods were
chosen in such a way that the product-mix did not change
substantially during the period. A weighted price index was
constructed for each period, using thg average annual quantities
as weights. Overlapping years provided thé»links between periods.
We will now turn to the demand equations thatvwere estimated.
The variables which influence the demand of most commodities in
‘the United States are found in Table 13. In ofder to reduce fhe
‘number of variables of the equation, per capita quantities were
used instead of total quantities., For the same reason the prices
of gfoundfiSh products and their substitutes, meat and poultry,
Weré deflated by the Wholesale Price Index in one analysis and
by the Consumer Price Index iﬁ the other (see Table 14), Further,
Per Capita Personal Disposable Income in real terms (1958 dollars)
was included to reflect the increase in purchasing power in the

economy, Logarithmic equations were used because the relationship

16For a more detailed explanation of 'linking" see e.g. S. B.
Richmond, Statistical Analysis, 2nd. ed.,, (New York: The Ronald
Press Co., 1964), pp. 494-95, : '




TABLE 12

INDEXES OF GROUNDFISH PRICES RECEIVED BY U.S. PROCESSORS
' (Current Dollar Prices, 1957-59=100)

Fillets Blocks Sticks Portions _ Fillets Fillets and Fillets, Sticks
Fresh & Blocks and Portions
Fresh - Frozen Frozen

Pfb - Pfsp'

84.7 95.8 : _ : 92.7 10l1.0
93.7 102.2 ' - 99.8 108.0
95.6 101.3 - 99.6 108.6
91.1 98.4 . n.a. : 96.4 105.0
86.1 91.0 103.9 89.6 4 97.7

.88.0 92.0 103.0 90.9 94.0
90.5 92.1 98.8 ' 91.7 93.4
94.7 9l.4 100.6 92.3 94.1
103.1 106.3 10l.6 ' 105.4 103.2
102.2 102.3 97.8 : lo2.3 102.7

102.9 101.6 100.6 101.9 . 100.5
100.9 102.5 101.6 101.8 ~101.2
100.7 106.2 . 9649 104.1 100.4
101.7 108.2 100.2 .. 105.7 ' 100.3
100.9 109.0 108.5 : - 105.8 100.1

111.7 119.1 118.3 116.2 111.2
121.4 126.6 121.1 125.1 114.8
124,5 122.8 111.3 ' 123.3 - 111.2
130.5 126.2 105.3 ' 127.6 . 114.9

Source: Computed from Table A-~5.




TABLE 13

VARIABLES AFFECTING DEMAND IN THE UNITED STATES

Year Total Resident Pers. DisgL,Iﬁcome Price Index for all Items
Population per Capita : (1957-59=100)
(Millions) . Current $$ 1958 $§ Wholesale Retail

Y Pwh C.P.I.

151,9 1,364 1,646 86.8 83.8
154.0 1,469 1.657 96.7 " 90.5
156.4 1,518 1,678 94.0 92.5
159.0 1,583 1,726 92.7 93,2
161.9 1,585 1,714 92,9 93.6

165.1 1,666 1,795 93,2 93.3
168,1 . 1,743 1,839 96.2 94.7
S 171.2 1,801 . 1,844 99.0 98.0
174.1 1,831 1,831 100.4 100.7
177.1 1,905 1,881 100, 6 ~ 101.5

180.0 1,937 1,883 100.7 103.1
183.1 1,983 1,909 100.3 104,2
185.9 2,064 1,968 100.6 103.1
188,7 2,136 - 2,013 100.3 106.7
191.4 2,272 © 2,116 100.5 108.1.

193.8 . 2,411 = 2,214 . 102.5 109.9
195.9 2,597 2,321 105.9 113.1
197.9 2,744 2,401 106.1 116.3
200.0 2,928 2,473 108.7 121.2

Source: Department of Commerce, Bureau of the Census,
Statistical Abstract of the United States, 1951-69,

Department of Commerce, Office of Business
Economics, Survey of Current Business, June 1969.




TABLE 14,

PRICE VARIABLES AFFECTING DEMAND FOR GROUNDFISH PRODUCTS  IN THE UNITED STATES
(Ratio's of Index Numbers)

Pfb  Pfb  Pfb Pfsp Pfsp Pfsp Pm Pp Pm&p Pm Pp Pm&p
Pwh  CPI  Pmip Pwh  CPI  Pmip Pwh  Puwh CPTI CPI  CPT

- 109.9 .113.8 86.3 116.,4 120.5 9l.4. - 127.3 123.6 177.2 131.9
106.2 113.5 . 80.7 112,5 120.2 85.5 131.6 132.,8 180.7 140.7
109.2 110.9 87.6 115.6 117.4 .92.7 : 124.6 119.8 161.9 126.6
107.0 106.4 98.4 113.3 112.7 104.2 108.8 99.8 155.,2 108.2

99.3 98.6 95.3 105.1 104.4 100.8 104.3 98.7 129.7 103.5

100.0 99.9 103.8 100.9 100.7 104.7 96.4 89.5 137.6 96.2
97.0 98.5 110.8 97.1 98.6 110,9 87,6 84.3 114.5 88.9
94,9 96.0 100.6 94.9 - 96,0 100.6 94,3 : 93.8 103.6 95.4

105.2 103.9 '97.1 103.8 102.5 95.8 108.2 108.2 101.5 107.0

101.7 99.8 102.6 " 103.1 10l1.2 1l04.1 99,1 97.7 94.9 97.2

101.9 98.5 104.4 100.8 - 97.5 103.3 97.6 . 93.9 96.9 94.4
102.5 97.7 109.1 101.9 97.1 108.5 94.0 91.3 82,3 89,5
102,.3 98.9 105.7 100.8 97.4 "104.1 96.8 94,9 97.5 93,5
104.8 97.6 1l14.4 101.0 94.0 110.2 91.7 85,8 83.0 85.3
107.3 98.8 118.0 100.6 92.6 110.6 9l1.0 82.3 90.1 83.7

'114.1 106.4 118,2 108,5 101l.2 112.4 96.5 91.7 82,7 90,0
116.5 109.1 115.0 108.4 10l1.5 107.0 : 101.3 97.2 86.0 94.9
111.7 101.8 116.9 104.7 95,6 109.8 95,5 90,6 73.9 87.1
109.1 97.9 113.8 105.7 - 94.8 110.3 95.9 88,9 75.1 86.0

Source: Computed from tables 12.and 13,




was éssﬁméd to be ﬁultiplicative rather than additive,

The above variables, the piice (ox quantity)'of the product
under consideration, the price of its main substitute, income,
poﬁulatibn, and a measure of the general price level are the ones
one expects to find in most demand equations. The parameters of
equations with these variables were estimated. The results: none
of the parameters was statistically Signifiéant. This coﬁld be
interpreted in various ways; the validity of the general theoxy>
of demand could be quesfioned, fish products could be labelled as
an exception, or an error could have been méde. The last possibility
was further considered. J

The analysis so far had not taken into account the néw products
that were introdﬁced during the period. This was clearly the error

that had been made. As Gruber's description of the marketing

history of portions clearly illustrates, new markets were opened

and the overall demand increased. In the analyses referred to
above, part of this increase could be attributed to increases in
income (leading to a biased parameter for income), but then
anofher variable would have to explain why these increases did not
take place in the early 1950's when income increased also. The
conclﬁsion is, in short: sigﬁificant results cannot be expected
when oneiéignificant variable has been omitted.

The problem was solved by the iﬁclusion éf two additional

variables. The introduction of fish sticks raised the total




demand to a new level at whﬁch it stayed for a number of years.

A dﬁmmy variable, zero for 1950-53 and one for 1954-68, could
capture this.?” The sales of portions showed a different picture,
it continued to increase after 1958 (when national acceptance had
been achieved), becausé of 1) advertising aimed at institutions
and 2) additional sales through new outlets such as restaurants,
drive—in chains, and hamburger chains. A .trend variable starting
in 1958 is required to reflect these developments.

The following equations were used in the regression analyses:

. Pfb
Qfb = X | + ) g+ f3pwh f4pwh+f6Y+ﬁ7 1+/78 ot

Pfb
dz*ﬁlﬁﬁ*fspwh *Pe ¥ P17 Bg Pt

and

K3z ™ fzpm&p f6Y+ﬂ7 1*/’8 2t

apparent per éapita consumption of fillets and blocké
wholesale price index of fillets and blocks
wholesale price index of meat

wholesale price index of poultry

wholesale price index of meat and poultry

wholesale price index of all items

annual per.capita disposable income in 1958 dollérs
dummy variable, zero for 1950-53 and one for 1954-68

trend variable starting in 1958; t = 1 for 1958

7 o s ' .

Econometric research in recent years provides many examples
of the use of dummy variables in regression analysis. For a
description and evaluation of this technique see e.g. J. Johnston,
Econometric Methods, (Toronto: McGraw-Hill Book Co., 1963), pp. 221-228,




When Qfb and Pfb are replaced by Qfsp (the apparent per capita

'consumptiqn‘of fillets, sticks and portions) and Pfsp (the price
iﬁdex,bf fillets, sticks and portions) réspectively, the equations
for estimatingbthe demand for fillets, sticks and portions are
obtained.

The results of the analyses are found in Tables 15 and 16,
The sigﬁs of the parameters are all as predicted by eéonomic
theory and the magnitudes of those that appear in all three
equations .are similar, Table 16 shows that deflation of alll
prices by the Consumer Price Iﬁdex does not affect the results

“to any gréat‘extent._The only difference is that émalle: parameters
for the prices of groundfiSh products are obtained when these
prices are deflated by the Consumer Price Index.

The best resﬁlts in terms of the level of significance of
pafameters'and‘the Qalue of R2 were obtained with the use of the
ratio of the price 6f éroundfish products over the price of meat
and poultry. For fillets and blocks (equation 6.3, Table 15) the
paraméter of this ratio is almost significant at the 0,05 level
and tﬂe.trend variable is clearly étatistically significant at
this level. Of the total fluctuation in the apparent per’capita
conéumption, 90;6 percent is explained by the four variables of
fhe equation, The Durbin-Watson statistic of 1,89 indicates that

there is no auto-correlation,

The equation for fillets, sticks and portions (equation 7.3)




TABLE 15

SUMMARISED RESULTS OF REGRESSION ANALYSES

Pfsp. Pfsp Pm Pp Pm&p

Pwh. Pm&p Pwh Pwh Y

Equation

.16 .23 .046 .01l6*
(.14) (.40) (.031) (.006)

.26 .036 .014%
(.39) (.025) (.005)

.26 .035 .0l14%
(.37) (.019) (.005)

.046 .014%%
(.023) (.004)

.040 .013%*
(.020) (.003)

.044%% . 013%%
(.012) (.003)

1Dependent Variable is

2Dependent variable is

% Significant at 0.05
*% Significant at 0.01




TABLE 16

SUMMARISED RESULTS OF REGRESSION ANALYSES

. Pfs Pp Pm&p
Equation =1Sp
quati CPI CPI CPI

-

.29 .15
(.21)  (.14)

-.45 .35 .13
(-45)  (.17) (.11

-.39
(.41)

lDependent variable is Qfb

2Dependent variable is Qfsp

*¥Significant at 0.05 level
**¥Significant at 0.0l level




~is the most satisfactory one when the criteria stated above are
applied. All parameters except the one of Y are éignificanf (two
at the 0,01 level), The four variables explain 95.7 percent of

the variation in the per capita consumption. And the Durbin-Watson
statistic of 1.83 indicates that fhere i1s no auto-correlation.
This equation has been adoptgd as the one which gives the most
accurate ﬁicture of the forces at work in the demand side of the

wholesale market for groundfish products. The implications for

the demand in the 1andin§s market will be outlined in the

following chapter,




CHAPTER V

THE EFFECTS OF IMPORTS ON UNITED STATES GROUNDFISH PRICES

This chapter analyzes the drop in the Atlantic-Coast landings
prices in the 1950's., The aim is to estimate the effect of increased
imports on these landings prices.

The Atlantic Coast is the major region in the United States
groundfish fishery; it accounts for approximately eighty percent
of all U.S. groundfish landingsg All imports come from either
‘Canada or certain European countries, enter the United States on

a .
the East Coast and move through the same markets as the domestic
product. Of the twenty percent landed on the Pacific Coast, only
1,2

a small portion is used for the production of frozen fillets.

Therefore the effects -of increased imports are primariiy felt by

the Atlantic Coast fishery. It is for this reason that data for

the Pacific Coast have not been included in the analysis and that
no distinction is made between the Atlantic Coast and the total

groundfish fishery of the United States.

1 . . . .
See: Bureau of Commercial Fisheries, Frozen Fishery Products
_Annual Summary, for the various years.

2The need to distinguish between the market for fresh and the
market for frozen products was stressed by Vincent Dunfey as well
as F, W, Bell, ‘ )

See: F, W. Bell and J. E. Hazleton (eds.), Recent Developments
and Research in Fisheries Economics, pp. 61-63,

F. W. Bell, The Economics of the New England Fishing
Industry: The Role of Technical Change and Government Aid, p. 33.




Imports of groundfish products increased sharply in 1954,

~ due to the imports of fish blocks. The reason for this was the

development and producfion on a larée scale‘of fish sticks for

which fish blocks are the main raw material. Fish sticks were

introduced to the U.S. market in 1953 (total production 7.$ million

pounds) but it was not until 1954 that they had a noticeable impact

on the market. 1In 1954, fifty million pounds of fish sticks were

produced and for the'next six years the annual production fluctuated

between fifty and sixty-five million pounds. (See Table B-3, Appendix I). -

‘ The first problem is to estimate the magnitude of the drop in
landings prices in the 1950's. Oﬁe approach is to compare the
average price index for‘the period 1947-52 (before the price drop)
with that of 1953-57 (the period with low priées). A second
approach makes use of a so-called dummy variable to estimate the
drop in landipgs.prices. This technique has_also been used in a
recently published study carried out by the U.S. Bureau of Commercial
Fisheries, which bears the same title as this chap’tér.3

The second problem of this chaptér is to determine which factors

caused landings prices to drop and the relative impbrténce of
each of them. Since the landings market is reasonably competitive,

the explanation for changes in prices can be found in the reasons

3Department of the Interior, Report of the Secretary of the
Interior to the President and the Congress on The Effects of Imports
on the United States Groundfish Industry, pp. 53-55.




fdr the changes in supply and demand.4 Thérefore, to answer the
quesfion why léndings prices haﬁe declined, the changes in supply
and demandbﬁﬁdAthe réasops for these changeé will have to be

determined. No parallels can‘be drawn between this aﬁalysis and

‘the study of the Bureau of Commercial Fisheries because an analysis

of supply and demand .in the landings market has not been carried

out by the Bureau,

Landings P:ices of Groundfish, Atlantic Coast of the U.S.

Table 17 shows the landings pfices for individual groundfish
species (columns 1 to 5), a weighted average price (columns 6 and
7), and a price indeﬁ for groundfish (columﬁ 8).'.In column 9 the
price index has been divided by the wholesale price index for all
items, in’grdér to obtain a measure of landings prices in real ‘
terms. |

It should be noted that the wéighted average price dbes not

“provide én accuréte measure of the chénges in landings pricés,
because of changés in the.compositioﬁ of the 1anding§ (see Table
18)-;@&2' the landings of ocean perch, a low priced species,
decliﬁed strongly after 1954; landings in 1967 were about oné-third

+of the average for 1947-54, And the landings of flounder, a high

4’l‘here are many suppliers in the landings market. The
typical firm in the groundfish fishery is the single boat-unit
with the owner and the crew sharing in the proceeds and in the
costs of the trip. And in each of the main ports (Boston,
Gloucester and New Bedford) there are more than ten buyers,

See: Farrell and Lampe, op. cit. pp. 6,7.




TABLE 17

1
'LANDINGS PRICES OF GROUNDFISH, ATLANTIC COAST (U.S.), 1947-67.
(Cents Per Pound)

Cusk, Average Price2

. Hake & Ocean (57-59=

Cod Haddock Pollock Perch Flounder 100)

(1) (2) (3) (4) (5) (6) (7)
5.93 6.93 3.33 4.04 9.61 6.08 83.4
6.65 7.96 3.61 4.05 10.93 6.27 86.0
5.98 6.85 2.13 4.14 10.38 5.50 75.4

6.30 7.46 3.32 4,40 11.27 6,40 87.8
7.27 7.77 4,22 4,88 13.53 . 6.90 94.6
7.23 7.74 3,92 4,34 13.65 6.90 94.6
6.76 7.54 3.48 3.88 12,70 6.56 89.9
- 5,93 6.51 3.37 4.06 12,44 6.09 83.5

6.06 6.00 3.14 3.85 12.77 5.95 81.6
6,33 6.30 2,97 3.79 12,60 5,98 82.0
6.39 7.63 3.66 3.80 12.51 6.77 92.8
7.35 9.81 4,16 4,22 12.13 7.49 102.7
7.13 - 9.71 3.88 4.14 12.89 7.62 104.5

6.68 7.92 3.14 3.83 12.43 6.71 92.0
6.43 7.42 3.32 3.87 11.15 : 6.62 90.8
7.02 8.13 3.60 4,21 10.43 7.15 98.0
7.36 9.44 3.86 ©4.75 9.33 7 .64 104.8
6.89 8.87 4,72 4,24 9.00 7.49 102.7

7.98 lo.18 5.56 4,06 10.88 8,72 119.6
8.52 10.54 5.43 4.20 12.84 9.57 . 131.2
8.06 11.27 5.51 3.92 12.14 9.37 128.5

1Also frequently referred to as ex-vessel prices.

20btained by dividing the total value of groundfish landings by the total quantity.

3Index of landings prices. Constant weights (average quantities) were used in
constructing this index. . . :

41ndex of landings prices deflated by the wholesale price index for all.items.

Source: Bureau of Commercial Fisheries, Fishery Statistics of the U.S., 194Z767.




TABLE 18

LANDINGS OF GROUNDFISH, ATLANTIC COAST (U.S.), 1947-67

(Millions of Pounds)
. Cusk '
Year Cod Haddock Hake and Ocean Flounder Total
- ' Pollock Perch

1947 66.9 166.4 48,6 . 146.6 84,7 513.2
1948 71.3 156.4 63.9 238.1 87.1 . 616.9
1949 62,2 135,0 89.3 - 237.0 83.5 607 .4

1950 - 57,5 158,6 47.0 207.8 81.9 » 552.7
1951 50,0 154.1 44,0 . 258.3 73.2 5797
1952 43,7 161.5 47.0 189.0 70.2 51i.4
1953 32,6 139,.6 40,1 153.9 63.5 429,2
1954 36.8 154.9 33.8 181.5 64,1 471,3

1955 35.6 135,0 40,7 157.0 63.4 431,8
1956 35,1 152.2 42,0 151,1 65.1 445.6
1957 34,1 133.6 33,8 133,9 = 69,3 404,6
1958 . 41,4 119.6 44,5 . 148,6 77 .3 431,4
1959 46,5 112,6 36.9 136.7 75.0 407 .7

1960 ‘ 40,4 118.7 39.0 141 .4 79.4 . 418,9
1961 46,6 133,.6 37.2 132,1 85.4 434,9
1962 46,9 134,2 30,6 124.,0 104,5 439,2
11963 42,2 124,0 29.5 108.3 125.5 ‘ 429,.4
1964 38.7 133,5 23,8 89.3 129,0 414,3

1965 36,0 133,9 21,2 83.6 133.7 408.5
1966 37.5 132,3 16.9 8l.6 127.7 396.0
1967 44,4 98,5 13,3 71.4 112,5 340.0

Source: Bureau of Commercial Fisheries, Fishery Statistics of
the U,S, 1947-67.




Prices species, increased considerably in the 1960's. The effect
of both these changes in the compositibn of landings is to increase
the average price of landings. In order to avoid this bias, an
~index of landings prices. was constructed, using the link reiative
method. This method has been widely used to cover the transition
between periods of different product-mixes or market baskets. The
period 1947-67 was diQided into three periods which overlapped by
one year. The periods were chosen in such a manner that the
quantifies landed qf each species did not change substantially in
each of them. A weighted price index was constructed for each
period. The avérage anhuallquantities landed of the various species

were used as weights. The overlapping years provided the links

between the three periods.5 The result is found in column 8 of

Table 17.

A comparison between the index of landings prices (column 8)
and the index of the average landings prices (column 7), shows
the upward bias of the latter. Up.to 1961 the changes in the two
indexes are comparable, but after this year the numbers in column
7 increase much more rapidly than those in column 8. In the
analysis which follows we will, therefore, make use of the index

of landings prices rather than the average landings prices.

5The price index was constructed in the same way as the one
found in Chapter 1V. ‘ ' :




Little change'took place in the average nominal price, when
~the two periods 1947-52 andA1953557 were cémpared. The average of
the index numbers for the first périod is 91,7 and for the second
88.4. Howevef, the drop in real landings pricéé‘is greater since
the wholesale‘prices‘of most items did rise during the period
1947—57;,The average of the index numbers representing real
landings prices dropped ffom 103,7 for 1947-52 to 93.3 for 195§-57;
_a decline of ten percent.

The other approach to measuring the arop in landings prices
is to apply to the data a regressibn anaiysis in which one of the
independent va;iables is a dummy variable. 1In this regression
anal&sis landings prices are related to a time variable ntn
(1947=1), fo,capture the trend feature. The second independent
variable is the dummy variabie "D" which is used to capture the

shift in relationship between landings pricés and the time variable.

The dummy variable 1s equal to zero for the years 1947 to 1952,

~and is equal to one for 1953 to 1967.
The parameters of the following equations were estimated:
IP o<+/31t+/32D

IPL
TPwh | X + B, t+B, D

IP.

TPwh X +pB,0D




The results are found in Table 19. Equation 10.1 shows that ,
for nominal'landiﬁgs prices, the trénd variable is statistically
significant; the increase per year is 1.21 index points. The drop
* in landings prices is 9.63 points which is 10.5 percent when
related to the average of the index for 1947-52. But this parameter
is not statistically significant.

From equation 11.1 it is clear that real landings prices have
no trend. When the time variable is included in the equation the
magnitude of the decline is 11.26 index points (10.9 percent).

Bﬁt without this statistically nonsignificant variable the decline
is 8.54 index points which is 8.2 percent (equation 11.2). The
parameter of the dummy variable which indicates the magnitude of
the shift (the decline in_landings prices in this case) is

statistically significant in both equations.

The results of our analyses are substantially different from

‘those found in the report of the Bureau of Commercial Fishefies,
as will be demonstrated below.6 The result of the regression
analysis of the Bureau.has been included in Table 19 for ease of
compérison.

A guess had to be made as to how the Bureau obtained the
landings price series (referred to as ex vessel price in the

Report), and what is precisely included in it. Nowhere in the




TABLE 19

SUMMARIZED RESULTS OF REGRESSION ANALYSES

Dependent a - , D

‘Bquation  y.riable

IPL

Bureau of
Commercial
Fisheries

12,1

* Significant at 0.05 level
*#% Significant at 0.0l level




Report is a description of the time series given. The only

where those data are presented is in Figure 13 on page 55,

the source is -not given.7 From the magnitude of the prices it

seems that an average (undeflgted?) landings price was used.
From a previous table (no.1l7, p.50) in which landings prices for
individual species are given for the Atlantic as well as the
Pacific Coast, one gains the impression that the landings price
used in the regression analysis represents all U.S. groundfish.
This would mean that the data used by the Bureau are not identical
to those of fhis study. However, since the ‘Atlantic Coast landings
are around 80 bercent of the U.S. total, fhe landings prices may
be expected to be similar.

| Nominal landings prices show a trend as was pointed out above,
The trendline i;’steeper for average landings prices. than for
their price index because of the upward bias of the former in the
1960's. This is illustrated by the equation of fhe Bureau. The
parameter of "t" is ,18 (cents) which, when related to the average
1947-52 price, represents an annual increase of landings pricés
of 3.15 percent. This is to be compared with an annual incréase
of 1.21 index points or 1.3 percent for the index of landings

prices.,

The effect of the bias in the dependent variable is noticed

.7Figure 13 has been reproduced in Appendix I1I, Table C-1.




.equally clearly when the parameters of the dummy vafiables are
compared. Elementaxry geometgy would indidate that the vertical
distance between two parallel (trend) lines (which measures the
price drop) increases when each of them rotates around a certain
point so as to increase its siope. The only condition is that the
pivotal point of the lower line is to the right of that of the
upper. This condition has been met in the case under consideration;
the pivotal point of the lower line falls in the period 1953-67 |
and that of the other iine in 1947f52'

" The‘results of the regression analyses reflect the above
predictioﬁ. According to the equatidn of the Bureau the drop in
‘1andings pricés is 1.6 cents, which is 28 peréent. But equation
10.1 presents a figure of 9.63 index pointé which is 10.5 percent

and when the index of real landings prices is used the decline is

estimated to be 8.54 points or 8.2 percent (equation 11.2, Table 19).

One regression analysis was carried out in this study, using
the aéérage landings price as the dependent variable, to see if
the parameters would be cimilar to those obtained by the Bureau.
To avoid possible misunderstanding it should perhaps be noted that
the purpose of this anélysis was to compare parameters. Its
purpose was not to obtain’ an élternative éstimafe of the decline
in landings prices.

‘The paréﬁeter of the trend variable of.equation 12.1 is .22

which represents an annual price increase of 3.47 percent, which




is close to the 3.15 percent of the Bureau. But the parameters
of the dummy-variable show a greéter diffe¥ence. According to
vthe Bureau the price drop_ié 1.6 c?nts, which is 28,0 percent,
while according to equa%ioan.l it is 1.31 cents or 20.7 percent.
Even though the data are not identical, as.has been pointed out,
this is a Qregter difference than one would expect, and merits
further investigation.

A comparison (see Appendix 17T ) bétween the average price of
Atlantic Coast landings and the one used by the Bureau shows that
with the exception of 1949, for every year of the period 1947-67
the former is at least .6 cents higher than the latter. In 1949
the average for the Atlantic Coast is .4 cents lower than the
price used by the Bureau. A double check has been made against

the source (Fishery Statistics of the U.S.) to ensure that no

computational error has been madé. Although it cannot be
established with certainty for reasons which havé already been
pointed out, the comparison of the two series casts doubt on the
Bureau's 194§ landings price. It seems, therefore, likely that
an error in the calculation of the 1949 price is responsible for

at least a large portion of the difference between the two

estimates of the decline in landings prices.,




- Supply to the Landings Market

The question‘of the changes in.the'supély in the 1950‘5
and its’effécts on landings prices is not a difficult one to
answer. In Chapter III it was demonstrated that the quantity
supplied in the short run is not related to price. This means
that if the changes in the quantities supplied and the elasticity
of demand were known (which is the case) the changes in prices
could be calculated.

Table 18 shows the annual qﬁantities §f the various species
supplied to the landings.market. The diffefence between the
average annual'landings for 1947-52 and 1953-57 for each species
provides a measure of the changes in supply. When these differences
are related to the averages for 1947-52, the percentage change in

the quantity supplied of each species can be calculated.

F. W. Bell has estimated the effects of changes in the

quantity supplied on landings prices for different groundfish
species.8 The only spécies that Bell's study did not cover are
cusk, hake and pollock, Judging from the landings prices the
consumer ranks these species among ocean perch and cod. To avoid
an underestimate, the parameter for cod (the larger of the two)
has been applied to cusk, hake and pollock.

The percentage changes in the landings prices of each species

.

8 : ’
F. W. Bell, "The Pope and the Price of Fish", Table 1.




 were obtained by multiplying the percentage changes in landings
with the paraméters (of the quantity yariable) estimated by Bell.
Relating these percentages to the average prices for 1947-52
yielded the changes in prices in agsolute terms. When these
changes were introduced in the price index the result was a
difference of 5.6 points. This means that if the quantities
supplied had not declined during 1953-57, the price index would

have been 5.6 points lower, which represents a drop in landings

prices of 6.1 percent.

Demand in the Landings'Market

Until 1953 groundfish was predominantly sold in the form of

fillets; fresh as well as.frozen.9 Only small quantities were

sold as "round" fish, In 1953, with the development of fish sticks,

some of the exporting coﬁntries started to sell part of their

product in the form of fish blocks. But American processors did not

produce large quantities of blocks,lbecause of the relatively

low pfice of this product. American landings continued to be

processed into fillets., With declining landings and a gfowing
~demand, an increasing proportion of the fillets were sold in the

fresh fish market where prices tend to be higher.

Demand in the landings market is exercised by processors who

wish to supply fillets to wholesalers or retailers. Their demand

The only exception to this is ocean perch, which is almost
exclusively sold in the form of frozen fillets.




is derived from the demand of the lattér. In turn the demand of
'wholesalers‘and retailers depends on the demand of fhe consumers.

The demand at the wholesale level is satisfied by two sources .
of supply: domestic landings which‘are transformed into fillets
by processors, and imports. Any changes in the demand in the
domestic landings market have to be attributed to changes in the
demand for fresh and frozen fillets at the wholesale level and
the extent to which this demand is satisfieh by imports. We will
first determine which changes in imports of fillets, if any, took
place after 1953.

Table 4 shows imports of fresh and frozen fillets as a

percentage of total consumption. 1In 1951 imports were 32,4

percent and from 1952 to 1965 ranged between 35 and 46 percent of

total consumption. Although no data were obtained for the late

1940's, one may expect that after the war it topk a number of
years for trade patterns to become established. As Table20 shows,
it was not until 1952 that imports approached the level at which
they &ould remain for thirteen years.

Did the imports of fillets change in 1954 and the years
following when large quantities of fish sticks were sold? The
answer naturally depends on the standard of comparison, If tﬁe
years immediately prior to 1954 are taken as a standard, there is

‘little or no change. The average percentage imported during 1952-53




TABLE 20

FRESH AND FROZEN FILLETS: IMPORTS RELATED TO TOTAL U.S. CONSUMPTION

1

Year Imports Consumption Ratio
: " (Millions of Pounds) (1)

(1) s (2) (2)

1950 : 64,5 239,7 26.9
1951 91.4 282.3 32,4
1952 , 111.9 . 269,1 41,6
1953 97.4" 256,9 A 37.9
1954 93.6 251.9 37.2

1955 88,2 240,1 36,7
1956 103.8 242,8 42,7
1957 99,7 259,6 38.4
1958 105,9 252,8 41,9
1959 109.6 239,0 45,7

1960 80,9 233,0 34,7
1961 90.4 241,.,4 37.5
1962 91.5 250.3 36.6
1963 ' 90.7 244,5 37.1
1964 97.1 249,7 38,9

1965 100.5 261,1 38,5
1966 138,6 267.5 51.8

1967 123,1 254,6 48,4
1968 163,.2 279.6 58.4

1
Imports as a percentage of U,S. consumption,

Source; See Tables 11 and A-5.




is 39.8Yand for 1954-57 it is 38.8 and it remains at this level
.until 1966;the average for 1958-65 is 38.9 percent. On the other
hand, if the period 1947-53 was used as the;standard, the
conclusion wouid be that importé havé increased. However, for
the purpose of explaining théAdroé in landings prices in the
mid- 1950's, the years immediately prior are the relevant ones,
This i§ the reason why the first standard has been used in this
study.

We will now turn to the change in demand at the wholesale

level, The following equation (No. 7.3, Table 15 )shows the

variables which determine this demand:

Pm&p

log Qfsp = -.61  =-.,46 log PESp® | .26 log Y + 0,044 D_¥¥ & 0,013 D, t**

(.17) (.26) (0.012)

* Significant at 0.05 level RZ (Adjusted) =95.7
¥¥ Significant at 0,01 level Durbin-Watson d = 1,83

Where:r Qfsp = annual per capita disappearance of fillets, sticks
and portions 4
Pfsp = price index for Qfsp
Pm&p wholesale‘price index of-meat and poultry
annual per capita disposable income in 1958 dollars
dummy variable; O for 1950-53, 1 for 1954-68

trend variable starting in 1958,  t = 1 for 1958




The two variables which caused a decline in the wholesale
demand for fillets, and therefore in the demand for landings, are

Dl which represents the introduction of fish sticks in 1954 and the

ratio Pfsp which increased in 1953 because of a decline in meat and
Pm&p ,
poultry prices in that year. The equation contains two variables,

D,t and Y, that do not have to be taken into account inh this

analysis. The variable th does not play a role until 1958 and the
parameter of log Y is not statistically significant. But even if
it were significant its effect would be rather small; a 10 percent

. . . . 1
increase in Y would lead to a 2.6 percent increase in demand. °

The positive sign of the parameter Dl indicates that the demand

for fillets, sticks and portions increased. But the sale of fish

sticks are’greater than this increase in total demand and therefore
the demand for fillets decreased. This decline is equal to the
difference betwéen the increase in total demand and the average

sales of fish sticks. The parameter 0.044, which gives the increase
of log Q in 1954 and the years followiﬁg, represents an increase in
per capita consumption of ,194, Average per capita consumption of
fish sticks for the period 1954-57 is .334, The difference .140'
represents the decline in‘demand for fillets, This is 8.3 percent of

‘the average annual consumption during 1950-53, Thus a decline

0] . .. . .

Estimates of a similar magnitude were obtained for the
income elasticity of demand for all fish in a study done by the Food
and Agriculture Organization of the United Nations.

‘ See: Food and Agriculture Organization of the United Nations,
Agricultural Commodities - Projections for 1970 (Rome, 1962). The
table with the elasticities was reprinted in Francis T. Christy and
Anthony ‘Scott, The Common Wealth in Ocean Fisheries (Baltimore,

Maryland: The John Hopkin's Press, 1965) p.35.




_in the wholesale demand of 8.3 percent can be attributed to the
iﬁtroduction)of fish sticks. As was poiﬁted out in the intro-
duction to this Chapter, the productiop 6f fish sticks led to
an increase in imports. Therefore, the decline in demand fox
fillets which took place when fish sticks were introduced can
also be attributed to the increase inlimpprts°

The ratio Efﬁﬂ increased signifigahtly in 1953 (See Table 14).
Table 21 shows tigime&p (the wholesale price index for meat and
poﬁltry).decreased in the same year.‘ Therefore, the increase in

the ratio has to be attributed to the decrease in the price of

- meat and poultry.,

The magnitude of the drop in wholesale and retail prices of

meat and poultry as well as the ratio Pfsp has been estimated with
' . Pm&p | |
the aid of regression analyses. The results are found in Table 22,

The parameter of the dummy variable "D" is equal to the decline in
the price index or the increase of the price ratio. The magnitudes
are as follows:

decline of Pm (wholesale): 22.7 index points (eq. 13.1)
" " pp " . 27.9 " ft (eq. 13o2)
" " Pm&p " 23,6 t n (eq. 13.3)
‘decline of Pm (retail): 10.2 index points (eq. 14.1)
114 ‘n pp B 1 4 6.2 n 1"t _ (eq. 14_2)
" " Pm&p " : 9,2 1w Lo (eq. 14_3)‘
increase of Pfsp 16.2 (eq. 15.1)
Pmdp

The question that remains to be answered is: Why did the wholesale




TABLE 21

U.S. PRICE INDEXES OF MEAT AND POULTRY 1947-68

Meat

95.1
111.3
96.5

103.6
120.2
110,8
93.0
92,4

83,5
79.8
91.9
108.9
99.2

96.8
95,1
97.8
91.5
89.0

100.8
109.9
105.4
107.7

WHOLESALE
(1957-59=100)

Poultry Meat and

167.7
189.1
166.1

148.5
163.5
149.8
144.6
121.4

128.4
108.4
101.5
loz2,2

96.3

99.9
85.8
90.2
88.6
97 .4

90.9
97.3
86.0
91.0

Poultry

105.6
124.6
106.5

110.5
127.3
117.1
100.8

96.9

89.8
84,2
93.5
107.7
98,7

97.3
.93.3
96.4
91.0
90.5

98.9
107.3
101.3
104.2

Meat

8l.1
92,2
86.7

9l1l.4
103.6
102.6

95.8

95,3

87.7
84.8
94,2
104.9
101.0

99,2
100.5
102.5
100.9

99,.4

106.9
116.8
113.8
116.4

RETAIL
(1957-59=100)

Poultry Meat and

126.0
139.7
-131.7

126.1
132,1
132.6
129.3
116.7

121.5
106.5
103.8
102.6
- 93.5

95.0
85.8
90.7
89.3
87.3

90.0
94,9
88.9
91.7

Poultry

87.6
99.0
93.2

96.4
108.3
107.4
100.9

98.6

92.4
88.1
95.8
104.5
99.7

98.5
97.7
100.3
98.8
97.2

103.6
112.3
108.6
111.2

Constructed, using annual quantities as weights (Source of annual

quantities: Statistical Abstract of the United States, various years).

Source: United States
Statistics Wholesale Prices

United States

Statistics Retail Prices of

Department of Labor, Bureau of Labor
and Price Indexes, various years.

Department of Labor, Bureau of Labor
Food, various years.,




TABLE 22

SUMMARIZED RESULTS OF REGRESSION ANALYSES

Dependent

Equatlon Variable t D

13,1 Pm (Wholesale) 102,21
13.2 Pp (Wholesale) 175,31

Pm&p (Wholesale) 113.67

Pm  (Retail) -87.08
Pp (Retail) - 139.84

Pm&p (Retail) 95.21

Pfsp.
Pm&p

* Significant at 0,05 level
¥% Significant at 0.0l level

.




_price index for meat and poultry drop in 19537 Or more specifically:
Could this drop be attributed to the drop in the price of groundfish?

The answer to the first question is found in Tables 23 and 24; the

prices of meat and poultry dropped because the per capita supply of

these products increased. Changes in supply can obviously not
explain all the changes in price that took place, since demand did
not remain unchanged. But the effects of the changes in supply are
clearly noticeable in the price series, as will be demonstrated below.
Table 23 shows that the per capita supply of meat products dropped
from 160 pounds in 1947 to 147 pounds in 1948. It remained at this
level until 1953 when it increased to 157 pounds. A further increase
in 1955 brought it back to the 160 pounds level. Until 1951 prices,
wholesale prices in particular, were somewhat unstable because of
temporary price controls and the effects of the Korean war on demand.
The effect of the reduction in the supply of meat during the beriod
1948—52 can nevertheless be easily observed., Wholesale as wéll as
retail prices increased in 1948 reﬁained at a higher level until 1952
and declined in 1953 (See Table 21). A further drop in price took
place in 1955. The (temporary) declines in the per capita supply in
1958 and 1965 resulted in (temporary) pyice increases in,the same years.
| The supply of poultry is found in Table 24, The per capita ‘
supply of poultry gradually increased froﬁ around 20 pounds to over 40

pounds. This upward trend is clearly reflected by the gradual decline




TABLE 23

U.S. SUPPLY.OF MEAT:Y PRODUCTION PLUS IMPORTS MINUS EXPORTS, 1947-68
(Millions of Pounds) '

PRODUCTION IMPORTS EXPORTS SUPPLY OF MEAT

. Total Per Capita
(1) (2) (3) (1)+(2)-(3) (Pounds)

1947 23,338 64 341 23,061 160.0
1948 21,300 360 138 21,522 146,7
1949 21,662 261 142 21,781 145,9

1950 22,075 384 135 22,324 147.0
1951 - 21,898 542 157 22,283 144,7
1952 22,994 506 185 23,315 149,1
1953 24,688 438 196 24,930 156.8
1954 25,214 418 171 25,461 157.3

1955 .~ 26,895 406 195 27,106 164.2
1956 28,035 363 257 28,141 167.4
1957 26,859 . 543 269 : 27,133 158,5
1958 25,658 1,143 169 26,632 153.0
1959 27,319 1,353 198 28,474 160.8

1960 28,237 1,048 196 29,089 161.6
1961 28,611 1,325 199 . 29,737 162.4
1962 28,974 1,799 188 30,585 164.5
1963 30,582 2,047 263 32,366 171,5
1964 32,697 1,432 315 33,814 176,7

1965 31,539 1,347 231 32,655 168.5
1966 32,625 1,721 232 34,114 174.,1
1967 34,238 1,841 246 - 35,833 181.1
1968 35,275 2,081 288 37,068 185,3

Source: Department of Agriculture Agricultural Statistics,
1967 and 1969,




TABLE 24

. L
U.S. SUPPLY OF POULTRY: PRODUCTION MINUS EXPORTS ", 1947-68
(Millions of Pounds)

CHICKENS TURKEYS SUPPLY OF POULTRY

Produc- Exports Produc- Exports2 Total Per Capita
tion tion (1) + (3) (Pounds)
(1) (2) (3) (4) -(2)-(4)

2,706 23 485 n.a, 3,168 22,0
2,563 12 420 n.a. - 2,971 20,3
2,991 13 569 n.a. 3,547 23,8

3,174 13 615 n.a. 3,776 24,9
3,433 24 703 n.a. 4,112 26.7
3,443 16 795 n.a. 4,222 27,0
3,567 26 758 n.a. 4,299 27,0
3,743 34 870 n.a. 4,579 28.3

3,572 46 818 n.a, 4,344 26,3
4,217 58 957 n.a. 5,116 30.4
4,404 58 1,034 . n.a, 5,380 31.4
5,005 61 1,038 5 5,977 34,3
5,230 142 1,123 12 6,199 35.0

5,208 182 1,156 24 6,158 34,2
5,787 247 1,506 28 7,018 38.3
5,825 262 1,302 = 37 6,828 - 36,7
6,048 226 1,355 31 7,146 37.9

6,219 250 1,459 43 7,385 38.6

6,649 191 1,521 58 7,921 40,9
7,309 172 1,685 47 8,775 44,8
7,537 159 1,883 49 : 9,212 46.5
7,525 154 . 1,615 40 8,946 44,7

.

1 ..
o,imports of poultry are negligible,
Prior to 1958 not shown separately, included in exports of chicken.

Source: Department of Agriculture Agricultural Statistics, 1967
and 1969,




of the wholesale and retail prices of this commodity (See Table 21),

' The second question whether‘the drop of meat and poultry prices
could ge attributed to the drop in the prices of groundfish has to be
answered in the negative. On a priori grounds it would secem unlikely
for groundfish prices to haQe a seriously depressing effect on meat
and poultry prices; the per capita consumption of groundfish products
is little over one percent of that of meat and poultry. This
expectation is confirmed by findings of Brandow; the cross elastiéities
betwéen fish and the different kinds of meats (the relative change in
the quantities of meat products over the relative change in the price
of fish) are between .00281 and .00436.11 And if the effect of a
change in fish prices on the demand for meat products is very small,
the same will hold true for the effect on the price of meat products,
beéauSe the elasticities of demand for meat products do not differ
greatly from one. 12

The problem on hand is compliéated by the fact that the total
supply of groundfish pfoducts increased at a time when U.S., landings
prices and fillet prices declined, and remained low for a number of
years. This requires further explanétion. As was pointed out before,
the supply of groundfish products is made up of two parts: i) domestic

production and 2) imports. We will check what happened to each of.these

two parts.

11 ' : '
G.E. Brandow, Interrelations Among Demand for Farm Products and

Implications for Control of Market Supply. Bulletin 680, (University
Park: Pennsylvania State University, 1961) p.l7.

1

2 . . '
E.D, Working, Demand for Meat (Chicago, Ill,: University of Chicaco
Press, 1954). ‘ .




The domestic production was discussed iﬁ the previous section
entitled "Sﬁpply to the Landings Market".‘ As might be expected;
the decline in landings prices and fillet priées in-i953nand 1954
(See Tables 17 and 12) resulted in a decline in landings and fillet

. 1
production (See Tables 18 and A-4). 3

Table A-3 of Appendix 1 shows the imports of groundfish products

into the United States. Until 1953 when fish blocks came on the
market, these imports took the fofm of fillets. In 1954 and the
years foliowing, substantial quantities of blocks were imported.
The net effect of this was a significant increase in the level of
imports of groundfish products. This may seem unusual in view of
the lower fillef prices during the period 1954-57,., However, an
analysis of Canadian sales data for cod products yielded two reasons
which can account for the increase in imports from a suppl& point of
view. Canadian data were chosen because Canada is the main source of
imports, and the analysis was restricted to cod because most fish
blocks (which caused the increase in imports) consist of cod fillets.
Furthermore,.uﬁtil the 1960's, ‘cod represented two-thirds of all
Canadian groundfish‘landihgs.

The Canadian sales data are found in Table 25, Until 1959

.

Canadian producers received a premium for cod blocks, notwithstanding

1 . . o S
3Total landings dropped drastically in 1953. This fact could

easily be misinterpreted as being inconsistent with the hypothesis
- that there is a one year lag between landings prices and the
quantities landed. However, as was pointed out in Chapter III,
the quantity of inputs in 1953 was the same as in 1952; the
decline in landings in 1953 was due to the resource.




TABLE 25

SALES OF CANADIAN COD PRODUCTS, 1950-68
(Quantities in millions of pounds, Prices in cents per pound)

Exports to the United States : Salesl

. . of .
Frozen Cod Fillets " Cod Blocks Total : Dried Salted Cod

Q P Q P Q | | P

24.3 17.1 ’ 24.3
30.2 17.4 30.2 .
28,0 18.9 28,0

2

27.32 18,0 Nea, n.a. 27.3

43,5 - 18,7 : N.a, Nea. 43,5

30,6 17.4 "19.4 19,3 . 49,9
27.6 o 17.7 21.7 18,3 49,3
29,3 17.9 30.3 18.2 - 59,6
27.8 19.9 30.7 19.9 58.5
26.7 19.8 - 3l.4 20.0 58.1

16,4 20.2 45,5 19,5 61.8
17.2 22,0 40.5 20,1 57.7
19.0 22,6 47.2 21,1 66.3
18.6 22,1 48,9 21,3 . 67.5
16,8 23.1 66.5 21.2 83.2

16.3 26,1 ‘ 67.5 23.8 83.8
'18.3 27.7 53.2 . 23,6 71.5
15.2 25.9 52.8 21.6 68,0
20,1 . 26,4 59.3 21l.4 79.4

1. . .
Data prior to 1953 are not available for Newfoundland.
Blocks are included with fillets,

Source: Dominion Bureau of Statistics, Trade of Canada, Volume 1l: Exports, various' years.

Department of Fisheries and Forestry, Economic Intelligence and Statistics Division
Fisheries Service, Annual Statistical Review of Canadian Fisheries Vol, 1, 1953-68




the fact that the cost of production of blocks is estimated to be

2 to 3 cents per pound below that of frozen fillets. The increase

in demand for blocks was so rapid that it took nine years for the
fish block production facilities to catch up with the demand; it

was not until 1962 that the prices of fillets and blocks started

to reflect relative costs.,

‘In 1955, the first year for which separate data for blocks are
available, the brice differential was 1.9 cents per pound in. favour
of blocks. The price of cod blocks therefore raised the average
price received by Canadian producers for fillets and blocks., 1In
1954 it was almost 5 percent above the average for 1950-53, not-
withstanding the drop in U.S. fillet prices. ' Besides this there
was the drop of the average production costs which should be added
to the price increase to obtéin the full gain to the prbducer. It
is this gain to the producer that can explain part of the increase
in exports to the United States.

The second reason is also found in Table 24. ' The prices of dried
salted cod declined after 1953 and remained at a low level until 1960,
The.decline in sales of salted cod pointé to the fact that cod was
diverted from the saltfish market to the frozen fish market, since cod
landings remained at the same level. The fact that the 1953 sales-of
salted cod were below those of 1954 and 1955 should nof be

misinterpreted. The year 1953 was a poor year for groundfish;




~ Canadian cod landings were 15 -percent below_average. .The jncrease

in the price for salt cod in 1960 halted the decline in the production
temporarily, and it is probably responsible for the drop in the
exports of fillets to the United States in that year. However, as

_is illustrated by the data for 1962-68, additional price increaées
were required to stop Canadian processors from switchihg from the
salted to the frozen market.

-

We will now return to the starting point, the ratio Pfsp. It
Pm&p
has been demonstrated above that the increase in the ratic Pfsp
Pm&p

in 1953 has to be attributed to the decline in the price of meat
and poultry. But the price of meat and'poultry is not the only
variable that changed. The 8.3 percent decline in demand for fillets
resulting from the introduction of fish sticks, had also a depreésing
effect on Pfsp, since fillets make up a large part of the total (over
eighty percent up to 1957). 1In the absence of this drop in demand,
the ratio Pfsp would have been greater. The change observed in this

Pm&p :
ratio due to declining meat and poultry prices is therefore an

underestimate of the one that would be observed under ceteris paribus
conditions.

The regression analysis, employed to measure the increase in the

.

ratio Pfsp, yielded an estimate of 16.2 index points (equation 15.1,
, Pm&p '
Table 22) which is equal to 18.0 percent., Since the equation is in

terms -of- logarithms, the product of the parameter of the ratio and its

percentage change gives the change in demand. This product is equal




to 8.3 percent, Thus a decline in demand due to falling meat prices

would be 8.3 percent if the ceteris paribus condition had been met.

" Since this is not the case, as has been pointed out, the conclusion
is that the drop in demand due to declining meat and poultry prices

is greater than 8.3 percent.

Conclusion

In the first part of this chapter an estimate was made of the
magnitude of the drop in the Atlantic Coast landings prices which
took place in the 1950's. The decline was measured in two different
ways. When comparing averages the drop was estimated to be 10,1 :
percent, while with a regression analysis a figure of 8,2 percent
was obtained. These results are substantially different from the
28 percent dropAfound in the Report of the Bureau of Commercial
Fisheries dealing withbthis subject. Two reasons were given to
explain the difference: 1) an error in the éureau's 1949 price which
resulted in a price used in the analysis which is greater than the
correct one; ‘and 2) the use of an average price instead of a price
index. It was demonstrated that withithe given quantities, the
average price would result in an upward bias in the 1960's. Both
reasons could not be established with certainty because of the lack
of a description of the construction of the price used in fhe .

Bureau's analysis and the absence of a source reference.

In the second part, dealing with the supply, it was found that

during the 1953-57 period the quantity supplied was below that of




1947-52, With the aid of the results of F, W, Bell's sfudy it was’

estimated that if the quantity supplied had not diminished, landings

‘prices would have been 6.1 percent lower. This should be added to

the drop in actual landings prices, to obtain an estimate of the

effect of the drop in demand on landings prices, ceteris paribus.
The sum of the two is 16.2 percent When one approach in.estimating
the drop is used and 14.3 percent when the other is used,
In the last part, dealing with the demand,'it was éemonstrated
that the decline in demand for landings is to be attributed to
‘1) declininé meat prices And 2) the introduction of fish sticks or
the increase in imports which resulted from it. Declining meat and
poultry priées resulted in more than an 8.3 percént decline in
demand for groundfish at the wholesale level. The estimated decline
in demand due to the increase in imports (the introduction of fish
sficks) was a further 8.3 percent.14
Because the demand for landings is derived from the'whoiesale
demand and the percentage supplied by other countries remainéd‘the
same, the drop in landings prices is explained by the lower meat
and_pgultry prices and the introduction of fish sticks. Using the
first estimate of the drop in landings brices? 16.2 percent, it
can be stated that declining meat and poultry prices caﬁsed landings
prices to drop more than 8.1 percent and the increase in imports °

(the introduction of fish sticks) caused a further drop in landings

prices of less than 8.1 percent. Using the second estimate,

1 . ‘ . ' . . .
4By coincidence these separate influences yielded identical
numerical values.




14.3 percent, meat and poultry prices éaused a decline of more

than 7.2Ape;cent and the increase in imports caused a further
decline of less than 7.2 percent. The coﬁclusion is that dropping
meat and poultry prices played a more important role than increasing
imports in the decline of landings prices.

The above findings confradict those of the Bureau of Commercial
Fisheries. In the Repor£ éf the Bureau the drop in landings prices
Aof 1.6 cents éer pound, or 28 percent, was attribﬁted fo the increase
iﬁ>imports.15 The question'Whéther any changes in the meat and
poultry prices had taken place was not considéred. The existence
of a relationship, a priori, between meat and poultry prices and
fish prices, and the-fact that Dr, F. W, Bell (presently Chief of
the Branch of Economic ResearchAof the Bureau) had published two
a;ticleé containing quantitative.estimates of this relationship
more than one year prioi to the éppearance of the Report, make this

omission difficultyté understand. The omission of such a relevant

variable as the price of a competing product raises a serious doubt

" about either the scientific value, or the objectivity, of the Report.
What remains to be done is to apply Bell's findings to the

'drop in meat and poultry prices in 1953 and the next two yearé in

15 . . . .
The reasoning that led to.this conclusion provides an

example of the post hoc, ergo propter hoc fallacy. By the
same reasoning the full drop could have been attributed to
declining meat and poultry prices. In terms of developing
hypotheses this would have represented an improvement; the
latter can explain the drop in landings prices in 1953 whereas
the one selected cannot because the increase in imports did
not take place until 1954 (see table A-3).




order to cbmpare the result with the conclusion of the present
_study. In one article Dr. Bell makes the following statement:

“The monthly ZEonsumer priqé7index of meat and

poultry prices averages 4 percent lowexr than

last year, resulting in a decline in fish prices

of approximately 5 percent .16
Another article provides the parametefs‘of the regression analysis
on which fhe above conclﬁsionl7is based. Statistically highly
significant paraﬁeters were found wheﬁ~the landings prices of
yellowtail flounder, large haddock, small haddoék and cod were
‘related to the consumer pricé index of meét and poultry. Their
values are: 1.75, .88, 2.23, and 1.78 respectively. The only
gréundfish species for which this parameter is not significant is:
ocean perch, Since the logarithms éf the variables were related;
a numerical value greater than one means that a change in the
consumer price index of one percent will lead to a change in the
landings price of more than one percent.

The drOp‘in the retail meat and poultry prices in 1953 has been
estimated with the aid of regfession analysis. The result is found
in fable 22, equation 14,3. Retail prices of meat and poultry
dropped by 9.16 index points, which is 9.2 percent. Using the
result of Bell's first study the drép inbmeat and poultry prices
explains a decline in landings prices of 2 x 9.2 = 11,5 percent,

4
leaving a decline of either 16,2 - 11.5 = 4.7 or 14.3 - 11.5 = 2,8

16 . ‘ - .
F, W, Bell, "Economic Impact of the Abolition of Meatless

Fridays', (New England Business Review, December 1967), p. 16,

17

F. W. Bell, "The Pope and Price of Fish", p. 1348.




percent to be attributed to the introduction of fish sticks or

increasing imports. This result is consistent with and similar
to the conciusion of the présent study.

Bell's second article contains further evidence in support of
the conclusion that the increase in imports in the 1950'5 did not
seriously depress landings prices: the results. of the régiession
analyses point to a weak relation between landings prices and
imports. Bell considered two reasons for this. His conclusion is
that probably the fundamental reason is that there are two different
fish products, fresh and frozen (the fresh being supplied predominantly
by the domestic fishery and a large portion of the frozen by foreign

countries), each not highly price sensitive to the other.18

18 .
Op. cit., p. 1349,




CHAPTER V1

SUMMARY

The aim of this study isgfo determine the effect of the

jncrease in imports in the mid-1950's on U.S. landings prices.

Since the U.S. landings market was found to ge reasonably competitive,

fhe price may be expected to be determined by supply and demand.

Thus, to answer the question of this study the changes in éupply

 and demand énd the factors causing these chaﬁges had to be determined.
In preliminary readings the view thaf landings are nhot influenced

by the current landings price was encountered on several Qccasions.

If this were so and if the same would be true for higher levels

of demand, the single-equation method could be used to estimate

demand functions. Therefore it was useful to'étudy the nature of

the short-run sﬁpply. The results of this investigation are found

in Chapters 11 and ill. |
AChapfer 11 reviews the literétﬁre on the nature of the short-

run supply and develops the theory. Several writers were found

to be of the opinion that the ghort-run supply curve is perféctly

inelastic but none of them provided any evidence. The part

dealing with the theory yielded a ériferon for testing this

hypothesis: thé hypothesis only holds true if the quantities of

inputs in a certain year are not related to the 1andingé'price in

that year,




The actual testing of the h&pothesis is found in Chapter 111.
For this purpose data for New England were analysed The analysls
had to be restrlcted to the period 1947-57, because part of the data
required were not aveilable for later years. This was not ¢onsidered
to be a serious problem, because the period 1947-57 provided ample
evidence of the existence of a laé between inputs and 1andings prices;
. this finding is consistent with the hypothesis outlined above. Further-
more, until future prices can be predicted with considerable accuracy

it would seem unlikely that this lag would disappear.

Chapter‘IV presents the analysis of demand. The conclusion of

‘Chapter III together with_evidence that imports and stocks are not

to any great exfent influenced by current landings prices, justify
the use of the single-equation approach for estimating demand
equations, as the discussion of the model points out. The analysis of
demand had to be carried out because no satisfactory functions for
groundfish were uneovered in the literature; the two equations (landings
level) that'Were encountered were found to be incomplete.

| Thé analysis of demand was carried out for the Wholesele»market
using annual data for the period 1950-68. The wholesale market
reflects thereffects of'chaqges in imports and the introduction of
new products plus the well-knewn variables which influence demand.
Because ef its closeness (in the marketing chain) to the landings
mafket reasonably eccurate‘estimates can be made of the effects of

'changes in demand in this market on the landings market.




Several equations were estimated. The following was selected

as giving the most accurate picture of the forces at work on the

demand side of the wholesale market:

. * . N .

log Qfsp = -.61 -.46 log bisP™ . 56 1og Y + .044 D_*¥ + 013 D_t**
- Pm&p 1 2
(.17) (.26)  (.012) (.003) 2

*¥Significant at 0.05 level R2 (Adjusted)

*¥*¥Significant at 0.01 level Durbin-Watson d

In Chapter V the magnitude of the decline in landings prices
in the 1950's was eétimated, as well as the changes in supply in
the landings market. The effect of the change in supply on landings
prices was then esfimated and added to the actual drop in landings
prices to obtéin the magnitude of their deciine, had the supply
remained the same. The next step was to derive the implications from
the changes in wholesale demand for tﬁe demand in the landings market.
Two variables causing a decline in the demand for landihgs were
isolated: the drop in meat‘and poultry prices in 1953 and the
;ncrease in the imports, which took place in 1954 as a result of
the introduction of fish sticks. It was found that no changes took
place in the imports of fresh and frozen fillets, the third factor
affecting the demand for landings. Therefore the drop in landings
prices had fo be attributed to tﬁe decline in meat and poultry
prices and the increase in imports. The proportions were determined
by the magnitude of their effect on landings demand.

The question whether the decline in meat and poultry prices




could possibiy have beep caused by the drop in groundfish priées
had to be answered in the negative. An analysis of pfoduction data
for meat ana poultry made it clear that the changes in prices
stemmed from éhanges in the per capita supply of these products.
The magnitudes of cross elasticities between fish and meat products
together with elasticities of demand for meat formed additional
evidence in support of the conclusion that the drop in meat and
poultry could ﬁot be attributed to declining fish prices.

The increase in exports to the United States in 1954 took

place after U.S. fillet priées had declined. This may seem somewhat

unusual, but an analysis of Canadian export data provides the
expianation. It was found that thé price received fér foreign
producers in 1954 and later years was actually above the 1950-52
average, because fish biocks sold at a premium fof a number of years.
At the same time their average cost per pound had fallen because

the cost of production of‘blocks is below that of fillets. The
second reason why exports of frozen fillets and blocks to the

United States increased is found in the salt fish market: salt

fish prices declined after 1953 and remained low until 1960,
resulting in an increase in the.supply of frozen préduét.

The conclusion of this.study is that imports caused landings
prices to drop by less_than 8.1 percent. This estimate is sub-
stantially different from the 28 percent estimate made by the
United States Bureau of Commercial Fisheries. Eut it is consistent

with the implications of findings of F.E. Bell, who estimated the
\




relatibnship between landings prices and meat and poultry prices.

) Applying his.findings to the drop in meat and poultry prices, an
-11.5 percent drop in landingé prices is explained by the decline
in meat and poultry prices, leaving at the most 4.7 percent to

be expiained by the increase in imports.

The conclusion of the present study is of considerable
interest to the Canadian fishery because it shows that the injury
to the U.S. fishery resulting from the increase in imports has
been grossly overestimated. It therefore destroys a substantial
part of the claim of those who wish to press for the imposition

of tariffs and quota on the imports of groundfish products.

/




TABLE A-1

U,S. STOCKS OF FROZEN GROUNDFISH FILLETS, BLOCKS, STICKS AND PORTIONS ON JANUARY 1ST,
: (Millions of Pounds)

_ Total . Sticks
Ocean Total . Fillets and ' and
Haddock Perch Flounder Fillets _ Blocks . Blocks Portions

Q
8

27.1 , 27.1
35.7 35.7
35,9 , . 35.9
51.9 51.9
36.7 1. 36.7
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17.7
16.5
23.5 -
15.1
15.8

45.2 .7 56.9
35,8 . 48,9
50.2 0. 61.1"
33.2 42,1
32,5 . . 47.9
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9.6 5.0
7.0 6.6
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6.8 5.6
6.5 5.0
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45,2 2 68.4
37.1 . , 61.9
36,5 . 54,2
34,8 . 59.1
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38.0 . 58.0
31.4 37. 68.8
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42,1 . 74.4
39.9 o 84.3
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1 .
Included with the various fillets up to 1954,

Source: Bureau of Commercial Fisheries, Frozen Fishery Products, 1950-68.




TABLE A-2

U.S. LANDINGS® OF GROUNDFISH

(Millions of Pounds)

Ocean
Cod Haddock Pexrch Flounder

20.9 55,7 62.3 44.9
19.1 54,1 77.5 40.4
17.4 56.7 58.7 40.4
13.2 49.0 48.0 34.1
17.1 54,4 57.8 37.5

15.5 47 . 4 49,1 37.6
14.3 53.4 48,4 39.3
14,7 46.9 42,9 40.0
17.2 42.0 46,5 42,6
19.1 39.5 43.3 41.5

14,7 41 .7 45,1 43.3
16,0 . - 46.9 43.3 45.4
16.2 47,1 42 .4 - 53.0
15,6 43,5 39.6 60.3
14.5 46,9 33,1 60,1

14.8 47.0 33.8 61.3
15.2 46,4 31.1 59.5
16.7 34.6 27 .7 52.1
17.5 24,6 22,4 53,1

1Converted to fillet weight.
. The following conversion factors were used: Cod 320,
Haddock .351, Ocean Perch ,300, Flounder ,341,

Source: Derived from Bureau of Commercial Fisheries,
Fishery Statistics of the U.S., 1950-54.

. ' Bureau of Commercial Flsherles, Food Fish Sltuatlon
and Outlook Annual Review, 1966 and 1968,




TABLE A-3

U.S. IMPORTS OF FRESH AND FROZEN GROUNDFISH FILLETS AND BLOCKS, STICKS AND PORT TONS
' (Millions of Pounds)

Total Sticks
Ocean 1 Total Fillets and
Year . Cod Haddock Perch Flounder Fillets Blocks and Blocks Portions

1950 n.a. n.a. n.a. 4,5 64.5 _ 64,5
1951 N.a. n.a. Nn.a. 8.6 91.4 9l1.4
1952 N,aa Neaa " Nede 9.3 111.9 ’ 111.9
1953 N.a. - n.a. " N.ae. 12,5 97 .4 ‘N.a. 97 .4
1954 84,4 25.3 23.6  10.3. 93,6 50,03 143.6

1955 37.2 20.3 17.9 12,8 88,2 ' 48,2 136,.4
1956 43,5 25,5 21,6 13,2 103,8 38.9 142,7
1957 45,5 23.0 16.7 14,5 - 99,7 50,2 149,9
1958 48.6 20.7 21,8 14.8 105.9 - 76,24 182,1
1959 54,9 22,3 17.9 14.5 109.6 85,3 194.,9

1960 29,6 18,2 14.4 18.7 80,9 89.7 170.6
1961 32,2 21.1 18.7 18.4 90.4 : 118.6 209,0
1962 33,0 20.6 19,5 - 18.4 91.5 143,5 235.0
1963 32,7 19.8 21.6 16.6 90.7 153.3 244,0
1964 33.5 - 19,1 L 22.9 21.6 97.1 166,.2 263.3

1965 33.7 17.0 25.7 24,1 100.5 : 214.8 315.3
1966 40.8 - 21.5 41,6 34,7 138.6 206.5 345,.1
1967 32,1 21.4 36.3 33.3 - 123,1 189.5 312,6
1968 46,6 26.7 50.4 39.5 163,2 261.1 424,3

1_ . . ' . . . : .
Prior to 1954, imports were not broken down into species. Since almost all flounder fillets were
imported. from Canada, Canadian export data were used for the years 1950-53,

2For the years 1950-53 the average quantity of cusk, hake and pollock for 1954-58 (4.8 million
pounds) was subtracted from the total.

3Estimated on the basis of the production of fish sticks.

4Estimated by the Bureau of Commercial Fisheries.

Source: Bureau of Commercial Fisheries, Imports and Exports of Fishery Products, 1950-68.




TABLE A-#4

U.S. PRODUCTION OF FRESH AND FROZEN GROUNDFISH FILLETS AND BLOCKS
(Millions of Pounds) .
: Frozen Fillets . Blocks Total
. Fillets
Ocean ‘ Ocean and
Haddock Perch Flounder Total Haddock Perch Flounder Total . Blocks
(2)  (3) (4)  (5) | 7y (8) (9) (10) (11)  (5+10+11)

Fresh Fillets

~~
|
~

22,5
22.4
24,1
20.1
20.9

15.8 49.4
11.9 43.2
11.7 50.9
11.3 39.2

9.6 39.3

28.7 60.8  12.5 106.4 155.8
28.5 73,6 122.3 : 165.5
27.9 50,1 95.6 146.5
24,3 48,3 87.8 - 127.0
26.0 56.8 98.8 138.1
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16.0 41.8

19.4 48.9 83.0 129.9
21.4 46,2 80.9 - 126.3
17.1 | 41.1 72.6 117.5
14,6 44,6 74.1 117.4
13.9 40.6 67.4 o 110.5
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13,7 44,7 72.3
16,9 38,9 69.1
17.5 38,5 72,1
13.1 34,2 15.7 66,0
13.7 26,7 13,1 56,4

19.6
21.3
24.1
23.6
23.6

17.4 44,8
21.3 51.5
24.8 58.0
28.4 61.7
32.4 65.8
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Source: Bureau of Commercial Fisheries,. Packaged Fishefy Products, 1950-68.

Bureau of Commercial Fisheries, Frozen Fishery Products, 1950-68,




TABLE A-5

AVERAGE PRICES RECEIVED BY U.S. PROCESSORS OF GROUNDFISH
(Cents Per Pound, Current Dollars)

Fresh Fillets . Frozen Fillets Blocksl Sticks Portions
Ocean - Ocean ’
Cod Haddock Perch Flounder Cod Haddock: Perch Flounder

25.4 29.4 18.6 36.1 20.9 26.7 24.2 33.6
28.0 30.2 21.3 43,7 22.9 27.3 25.0 39.0
27.7 31.8 25.2 43.1 - 23.4 27.6 24.0 38.6
26.3 30.7 21.2 41.0 24.3 28.2 22.7 34.0
24.4 27.0 19.5 42.6 21.7 22.9 22.8 | 33.2

24.9 28.5 19.6 42.1 22.4 23.0 22.9 33.3
27.5 27.7 20.0 44.3 22.8 23.1 22,6 33.5
26.9 32.1 24,5 42.3 21.9 27.1 20.5 32.9
30.6 36.4 25.1 42.8 25.5 32.6 24.4 34.8
- 30.8 35.3 24.4 43.3 24,0 30.5 24.4 33.4

32.0 35.1 23.3 43.6 26,5 28.8° 23.4 33.0
35.1 33.6 23.6 41.9 25.7 28.8 25.2 32.1
34.8 36.6 23.3 39.4 26.7 30.7 26.3 32,2
36.2 38.2 23.4 38.4 26.8 32.6 27.5 31.0
34,8 38.7 23.1 37.9 29.0 33.3 26.2 31l.2

36.8 43.2 22.8 31.9 36.7 26.8 36.4
41.2 44.7 25.4 33.4 39.1 26.9 42.5
40.2 48.2 = 26.7 30.2 38.7 26.7 0.6
42,1 52.3 28.8 . 31l.2 41.7 26.0 42.0

lAverage.price of imports including the tariff.

Source: Computed from Bureau of Commercial fisheries, Fishery Statistics of the United States,1950-68.




TABLE B-1

SOURCES AND DISPOSITION OF FRESH AND FROZEN GROéNDFISH FILLETSl

(Millions of Pounds)

SOURCES ' DISPOSITION

_ Domestic ApparentAConsumption
Beginning 5 Block Ending Pounds
' Stocks Landings Imports Production Stocks - Total Per Capita

27.1 183.8 64.5 35,7 . 239,7 _ 1.578
35.7 191.1 9l1.4 ‘ , : 35.9 282,3 1.833
35.9 173.2 111.9 51,9 269,1 1.721
51.9 144.3 97 .4 36.7 256.,9 1.616
36.7 166.8 93.63 45,2 251,9 1.556

s e}
p oo
L] L

45,2 149.6 88.2
35.8 155,4 103.8
50,2 144.5 99.7
33.2 148.3 105.9
32,5 . 143.4 109.6

35.8 240.1 1.454
50.2 - 242.8 1.444
33.2 259.6 1.516
32,5 252,8 1,452
45,2 239.0 1.350

N DD
°
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45,2 144.8 80.9
37,1 151.6 90,4
36.5 158.7 9l.5
34.8 159.0 90.7
38,0 154.6 97.1

37.1 233,0 ‘ 1,295
36.5 241.4 1.318
34.8 ' 250,3 1.346
38.0 244,5 1.296
38.0 . 249,7 1.305
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38.0 -156.9 100.5
31l.4 152.2 138.6
48.7 131.1 123.1
42,1 117.6 163.2

31.4 © 261.1 1.347
48.7 " 267.5 1.366
42,1 254.6 -1.286
39.9 279.5 1.398
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Cod, haddock, ocean perch and flounder.

2Converted to fillet weight.

3’l‘he total was reduced by fifty million pounds, the estimate for the imports of blocks.
Source: Tables A-1 to A-4,




TABLE B-2

:

SOURCES AND DISPOSITION OF FROZEN GROUNDFISH BLOCKS
(Million Pounds)

SOURCES , DISPOSITION

Beginning ' Ending .
Stocks Production - Imports Total Stocks Apparent Consumption
“Pounds
Total Per Capita

Ne al 1 ] noaz Nede
n.a. i 40.0 247

S 11.7 48,2 , 53,9  ,326
13.1 : 38.9 10. 43,1 .256
10.9 ‘ 50,2 ‘ 53,8 .314

8.9 ' 76.2 71.8 .412
15.4 85,3 _ . 78.8 .445

23,2 89.7 88.9 .493
24.8 118.6 126.9 .693
17,7 143,5 138.5 . 745
24,3 153.3 . ' 153,8 .815
25,8 ‘ 166.2 174.0 .909

- 20,0 214.8 200, 3 1.034
37.4 206,6 _ 214.8 1.097
35.2 ' 189.5 198.6 1.004
32,3 , ‘ 261,1 : 252,6 1.263

1Included with the various fillets.

2Esfimated, taking into account the stock on January 1, 1955.

Source: Tables A-l, A-3 and A-4.




TABLE B-3

SOURCES AND DISPOSITION OF FISH STICKS AND PORTIONS
(Millions of Pounds)

SOURCES , DISPOSITION

Year Beginning Production . Impoxrts Total Ending Apparent-Consumption1
Stocks o Stocks ~ Pounds
Sticks Portions Total ' Total Per Capita

7.5 : . S n.a.2 n.a'.2
50.0 : ' 47.0 »290

o je]
L P
L I

63,0 N.a. Ne.a, . n.a. 60.0 .363
52.8 n.a. n.a. ' n.a. : 53,2 .316
53,1 n.a, Naa, N.a. 63.0 . 368
61.0 21.8 . 82,8 88,1 81.9 .470
- 60.4 37.1 97.5 103,.7 96,8 « 547

oumuo g
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65,1 49,4 114.5 : 121.6 112,5 .625
69.8 59,8 129.7 139.3 128,8 .703
72,2 78.7 150,9 161.7 . 150.1 .807
79.3 94.6 173.9 ‘ 185,9 o6 172.3 .913
73.6 106.3 179.9 193,7 _ 185,6 .970

6.9
9.1
0.5
1.6
3.6

o

8.1 82,5 140,5 1 222.9 231,.3 14,2 217.1 1.120
14,2 8l.4 147.6 229,0 243,6 19.5 224,1 1,144
19.5 73.9 158,3 232.3 . 252,2 14,0 238,2 1.203
14.0 91,6 179,.2 270.7 - 285,6 24,0 261,6 1,313

lEstimatéd for the years 1954-57 on the basis of the disappearance of blocks,

2Included with fillets,

Source: Bureau of Commercial Fisheries, Fish Sticks, Fish Portions and Breaded Shrimp,
Annual Summary, 1964 and 1968, :

Table A-1l.




TABLE B-4

SOURCES AND DISPOSITION OF FRESH GROUNDFISH FILLETS
SOURCES (Millions of Pounds)

DISPOSITION

Cod : Haddock Ocean® Flounder> Apparent Consumption
Perch ‘

Produc- ImportslTotal Produc- Imports1 Total Produc- Produc- Total  Pounds
tion tion tion tion , - per Capita

13.8 22.5
14.3 22.4
12.4 24.1
11.2 . 20.1
11.8 20.9

15.8 554 367
S 11.9 o .333
11.7 . 371
11.3 . .289
9.6 . .277
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10.9 16.7
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1Imported.from Canada.

2Imports are negligible.

Source:z Table A-3.

Dominion Bureau of Statistics, Exports by Commodities, 1950-68.




TABLE B-5

SOURCES AND DISPOSITION OF FROZEN. COD FILLETS
. 7 (Millions of Pounds)
Sources Disposition

Beginning . Produc- Imports Total Ending Apparent Consumption .
Stocks tion Fresh & Freshl Stocks Total per Capita
Frozen

Nedo
Na.ae
Nede
Nede
84,42

Nedos Naodo
Neao N.ae
Nedoe Nede
Nede Nede
83,72 .5172
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40.7 .247
39.0 .232
47,5 .278
46,8 269
48.3  ,273
35,0 .194
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lImpor‘ted from Canada
2Includes blocks

Source: Tables A-1, A-3, A-4 and B-4,




TABLE B-6

SOURCES: AND DISPOSITION OF FROZEN HADDOCK FILLETS
) (Millions of Pounds)
Sources Disposition
Beginning Produc- - Imports Total Ending Apparent Consumption

. 1 :
Stocks tion Fresh & Fresh  Frozen Stocks Total per Capita
Frozen S

28.7 N.ae
28,5 Nedoe
27.9 N.a.
24,3 N.ae.
26.0 25,32

n.a. N.a.
n.a. N.a.
n.a.. n.a.
n.a. Noa.
44,0 272
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29.9 .169

H

L]
°
°

5.0
6.6
11.4
5.6
5.0

ouu O
L]
NO O RO

o]

H A
L ]
HWwo o

13,7 18.2
16.9 21.1
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34,7 .190
42,4 .228
32.1 .170
28,4 .148

|

L[]
3
°

N 1O
L ]
Do wWH

S
(]
ohOHH

16.1 17.0
17.4 21.5
10.9 21.4
4.7 26.7

31.5 .163
35,0 .179
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lIm.ported from Canada
2Includes blocks

Source: Tables A-1, A-3, A-4 and B-4.




TABLE B-7

SOURCES AND DISPOSITION OF FROZEN OCEAN PERCH FILLETS
' (Millions of Pounds)

Sources Disposition
sources P

Beginning  Produc- Imports Total Ending = Apparent Consumption
Stocks tion : Stocks Total per Capita

14,1 60.8 n.a. 9.7 _ " n.a.

9.7 73.6 MNe.d. 20.8 n.a.
20.8 50.1 N.a. 18.8 No.a.
18.8 48.3 n.a. ' 14.5 n.a.
14.5 56.8 23.6 ' 17.7 o477

17.7 48.9 17.9 16.5 .412
16.5 46.2 21.6 23.5 «362
23.5 ©o4l.1 - 16.7 o 15.1 « 387
15.1 44.6 21.8 15.8 377
15.8 40.6 17.9 . 14.9 «335

14.9 . 44,7 - 14.4 . 13.7 «335
13.7 38.9 18.7 13.0 ' «318
13.0 38.5 19.5 13.5 . 309
13.5 34.2 21.6 16.3 .281
16.3 26.7 22.9 15.4 .264

15.4 25.4 25,7 12.2 .280
12.2 24,7 41.6 17.9 ' 309
17.9 21.7 36.3 18.0 .293
18.0 17.4 ' 50.4 ' 19.7 .331

Source: Tables A-1l, A-3, and A-4.




TABLE B-8

SOURCES AND DISPOSITION OF FROZEN FLOUNDER FILLETS
(Millions of Pounds)

Sources Disposition

Beginning Produc- Imports Total - Ending Apparent Consumption
Stocks tion : Stocks Total per Captia

12.5
14.4
12.5
947 1
10.7 1

16.3 - « 107
21.0 © o142
20.8 .133
23,5 .148
23.4 .145
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14.5
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22.7 135
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26,1 .150
22,4 . 127
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2.9
5.7
5.0
5.7
5.2

10.6 18.7
10.2 18.4
13.4 - 18.4
- 15.7 16.6
13,1 21.6

27.5° 153
30.0 164
31.7 <171
30,5 0162
33,7 <176
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14.3 24.1
16.5 34.7
11.7 33.3
8.2 39,5

40.8 .211
47,6 .242
44,5 .225
50,6  .253
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Source: Tables A-1l, A-3 and A-4,




TABLE C-1

Figure 13. The Effect of Imports on the Trend in Exvessel Price of Gro}undﬁ‘sh,

Exvessel price
of Groundfish

9
F‘
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II XIANEJdV

Price = 5.09 + .18t - 1.6B
. (.025) (.33)

time; 1947 = 1 .

0 for 1947-52 and 1 for 1953-67

) |

1963 1967

U.S. Department of the Interior Bureau of Commercial Fisheries

Source: Department of the Interior, Report of the Secretary of the Interior

to the President and the Congress on The Effects of Imports on the United States
Groundfish Industry, Figure 13, p. 55.




TABLE c-2

" COMPARISON OF AVERAGE LANDINGS PRICES
(Cents per Pound)

Ex Vessel Average Landings
Price of Price of Groundfish
Groundfish Atlantic Coast (U.S.)

(1) (2).

1947 5.5 6.1
1948 5.6 6.3
1949 5.9 5.5

1950
1951
1952
1953
1954
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Source: (1) Department of the Interior, Report of the
Secretary of the Interior to the President and the Congress
on The Effects of Imports on the United States Groundfish
Industry, Figure 13, p.55.

(2) Table /7
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