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By 1976 extended fisheries jurisdiction had been 

declared by most coastal states and territories of the 

world. The new regime of property rights was expected to 

affect seafood production costs which, in turn, could im- 

pact on seafood trade and the competitive positions of 

producing countries. In theory this policy should bestow 

upon coastal nations and territories a comparative advan- 

tage in seafoods. Thus, in studying price and nonprice 

competition as factors that influence seafood trade, a 

third factor (the effects of extended fisheries jurisdic- 

tion EFJ) is added. 

The best available data are aggregative. These data 

are used to analyze the influences of the three factors 

listed above on seafood trade. 

In the first part of the investigation, Canada and 

the U.S. are considered.  The annual growth of each 



country's exports of fresh, frozen, and chilled fish to 

selected countries is computed using the constant market 

share approach. The calculated annual growth is parti- 

tioned into three effects (or components); namely; (1) 

competitiveness effect, which measures the portion of 

growth due to (price) competitiveness; (2) market dis- 

tribution effect, which measures growth due to the 

(re)direction of exports to more rapidly growing markets; 

and (3) market size effect, which accounts for growth 

caused by overall growth in world demand. 

Both countries have gained substantial shares of the 

Japanese and European markets, but Canada's share of the 

U.S. market has declined due to increased competition from 

U.S. domestic producers. The U.S. share of every con- 

sidered market has increased, in most cases, substan- 

tially. 

The second part of the study considers eight ex- 

porters of fish to the U.S. Various econometric models 

are used to analyze cause and effect relationships between 

changes in relative prices and changes in the market 

shares of pairs of countries/regions. Results indicate 

significant nonprice influence and symmetrical EFJ ef- 

fects on product substitution. 
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PREFACE 

With the declaration of extended fisheries jurisdic- 

tion (EFJ) by most of the coastal countries and ter- 

ritories of the world by 1976, the importance of marine 

resources was brought to the foreground of international 

relations. Investigations of the economic impacts of this 

new regime of property rights have concentrated on the 

emergence of international joint ventures and their in- 

creasing role in global commercial fishing with emphasis 

on particular species or specific aspects of the fishery 

industry (see Kaczynski and LeVieil, 1980; Samples and 

Roseth, 1985; and Crutchfield and Gates, 1985). 

This work deals with the competitiveness of coastal 

nations in the international seafood market. The relative 

competitiveness of each country considered is evaluated 

via the elasticity of substitution of its exports for the 

exports of any other country (or all other countries 

combined). Chapter I contains a succinct introduction to 

the investigation. Chapter II summarizes the common 

property problems' in fishery management and the connec- 

tions between the conventional approach to solving those 

problems and the declaration of EFJ. Chapter III distin- 

guishes between this type of investigation which considers 

only one industry and those that involve all commodities, 

as in general equilibrium studies. Chapter IV sets forth 

the scenario for this investigation; that is, it presents 



the theory and application of the constant market share 

analysis and its logical extension to the analysis of sub- 

stitution in demand. Chapter V discusses the data set, 

the product (fresh, frozen, and chilled fish), and the 

transformations performed on some of the data. Chapter VI 

presents and interprets the empirical results. The final 

Chapter, VII, gives the concluding remarks and some sug- 

gestions for possible extensions of the research. 

The countries covered in this research are Ghana, the 

Ivory Coast, Japan, the United States, the United Kingdom 

(U.K.), West Germany, Mexico, Argentina, Peru, and several 

European countries grouped under "other" in the constant 

market share analysis of Canada's fish exports. Each 

group of countries (or in most cases a single country), 

represents the region from which it is chosen for com- 

parison purposes in the product substitution analysis. 

Instead of presenting a literature review separately, 

an extensive literature review is given under each sub- 

heading. The rationale for this format is that when em- 

pirical and other research findings are reviewed under the 

topic to which they pertain (rather than referred to) the 

relevancy of the reviewed materials is more vividly felt, 

understanding is enhanced, and continuity is facilitated. 

This work is the result of research sponsored by the 

Sea Grant Program under grant #NA85AA-D-SG095 from NOAA, 

U.S. Department of Commerce. 



THE IMPACTS OF EXTENDED FISHERIES 

JURISDICTION ON SEAFOOD TRADE AMONG 

SELECTED COUNTRIES:  MARKET SHARE 

AND PRODUCT SUBSTITUTION 

CHAPTER I 

INTRODUCTION 

Marine fishing activities were greatly curtailed by 

the vicissitudes of the Second World War. Several years 

of technological progress and reorganization of maritime 

activities elapsed before global catch reached its pre-war 

level. Both the availability to some countries of ad- 

vanced fishing technology and the global accessibility of 

distant-water fisheries gave rise to, and continuously 

developed momentum for, excessive exploitation of valuable 

marine fish stocks, most of which are located near shores. 

The share of total world catch within 200-mile limits of 

all coastal states has been estimated to fall between 85 

and 99 percent [(Katz, 1975; and Gulland 1971 and 1979) 

cited in Copes 1982]. 

Claims to 200-mile zones of the seas were made by 

Latin American nations as early as 1947 as a nationalistic 

reaction to the circumstances described supra. For some 

coastal states, like Peru, Chile, and Argentina whose 

marine fisheries are the major source of livelihood for a 

substantial number of their peoples, the acquisitive 

desire to secure possession of,  and exercise priority 



rights to the marine resources within 200 nautical miles 

off their shores became increasingly a matter of genuine 

national interest and urgent political duty. 

Therefore, the expression by coastal states, espe- 

cially those without distant-water fishing fleets, of the 

need to replace the system of unrestricted access with 

that of national fisheries by extending fisheries juris- 

diction 200 nautical miles into what was then considered 

as high seas was made in 1976 at the United Nations Third 

Conference of Law of the Sea (UNCLOS III) with one main 

goal, namely, to prevent the possible cumulative effects 

of over-fishing by distant-water fishermen (Copes, ibid.). 

It was envisaged that by claiming jurisdiction over 

200 nautical miles off their shores, thus bringing the 

bulk of the world's fish-rich zones under national manage- 

ments of coastal states, greater potential for increased 

global fish production and international exchange would be 

realized. However, Copes (ibid.) and Kaczynski (op. cit.) 

suggested the conditions under which this would occur as 

summarized below: 

1. The expulsion of distant-water fishermen will compel 

them to direct their attention to previously under- 

utilized species in the high seas. 



2. Management of nationalized stocks could reduce the 

rate of exploitation and thus increase stock levels 

which should increase yield in the long-run. 

3. Traditional distant-water fishing fleet states will 

improve on fishing technology so as to economically 

exploit high seas stocks more extensively than 

before. 

4. The expelled fishermen will go into joint ventures 

with fishermen of other fish-rich states so as to 

maintain a steady supply of fish for their consumers. 

Such joint venture arrangements would provide the in- 

experienced foreign fishermen the needed opportunity 

to learn and to improve their fishing skills and 

productivity. 

5. Those fish-rich coastal states that may not want to 

go into long-term joint ventures could sell the right 

to fish on a year-to-year basis to generate income. 

6. Unless long-term arrangements are made to resolve the 

problem of year-to-year uncertainties about licensing 

and adequate supply of the right to fish in distant 

waters, the potential for growth and income gener- 

ation described under items four and five above will 

be temporary:  it may last until current capital tied 



up in fishing, especially distant-water fishing in- 

terests, is recovered; thereafter, a gradual divest- 

ment in fishing, especially distant-water foreign 

shores operations, may be inevitable. Under these 

circumstances the demand for imported fish in tradi- 

tional distant-water fishing fleet countries will in- 

crease. Ultimately the fish-rich coastal states 

which will have a comparative advantage in seafood 

production will supply fish and seafood for the in- 

ternational market. 

« 
Since the declaration of extended fisheries jurisdic- 

tion in 1976 by most coastal states and territories, in- 

ternational joint ventures have played a significant role 

in commercial fishing world-wide, but the status of tech- 

nology and skills transfer remains uncertain. Neverthe- 

less, the increased competitiveness supposedly conferred 

on fish-rich coastal countries by the sudden increase in 

their marine resource endowments should be reflected in 

their shares of the world's fish market, given relative 

cost and price changes. An analysis of the market shares 

of major exporting coastal countries and some empirical 

estimates of the substitutability of the major fish 

product from competing coastal states in the dominant im- 

porting country (the U.S.) should provide useful insights 

into the nature and extent of the impacts of extended 

fisheries jurisdiction. 



A preliminary examination of global fish trade 

statistics indicates that the United States' total fish 

trade deficit has continued to grow despite its exercise 

of extended fisheries jurisdiction; that the U.S. exports 

of seafood have grown faster relative to imports as shown 

in Table 1; that the value of total fresh, frozen, and 

chilled fish imported by the developed market economies as 

a percent of the total value of these imports by all 

market economies has declined gradually since 1971 (see 

Tables 2 and 3); that for the developing market economies, 

the percentage has increased slowly; that for exports of 

fresh, frozen, and chilled fish, market shares have grown 

at an accelerated pace for most developing and developed 

market economies, with the exception of Japan and Canada 

(see Table 4); that the U.S. share of exports by market 

economies in this product has increased. Fresh, chilled, 

and frozen fish constitutes the bulk of international fish 

trade. Other fish products such as canned fish, salted 

and dried fish, and fish oil make up a smaller share of 

international fish trade. Thus the commodity fish (fresh, 

chilled, and frozen) was selected for this study. 

Objectives of the Study 

The general objectives of this investigation are (1) 

to improve understanding of the important links between 

increased endowments of fishery resources and competitive 



Table 1. U.S. Fish Trade, 1963-81. 

Duties Collected 
as Percent 

Value (in 1000 US . $) Annual Rate of Growth (%) of Value of Imports 

Year Imports Exports Deficit Imports Exports    Trade Deficit Fish     All Others 

1963 500,712 56,605 44,107 ....A ....-]  ^ 3.5       7.3 
1964 564,243 64,204 500,039 12.7 13.4 12.6 3.9       8.5 
1965 600,904 69,483 531,421 6.5 8.2 6.3 3.8       7.7 
1966 719,702 84,813 634,889 19.7>8.9 22.1 >12.9    19.5S9.3 3.4       7.6 
1967 707,883 82,209 625,674 - 1.6 - 3.1 - 1.5 3.5       7.5 
1968 822,669 67,757 754,912 16.2 -17.6 20.7 3.1       7.1 
1969 844,293 104,533 739,760 2.6 54.3J - 2.O., 3.0       7.1 

1970 1,037,410 117,484 919,925 22.9 12.4]         24.4 2.4       6.5 
1971 1,074,201 139,245 934,956 3.5 18.5          1.6 2.1       6.1 
1972 1,494,411 157,908 1,336,503 39.1 >12.5 13.4>- 23.0    42.9 f- 11.6 1.6       5.6 
1973 1,583,133 299,168 1,283,965 5.9 89.5         - 3.9 1.6       5.0 
1974 1,710,878 262,132 1,448,746 8.1 -12.4         12.8 1.7       3.8 
1975 1,637,099 304,729 1,332,370 - 4.3 16.3j        - 8.0 1.6       3.9 

1976 2,332,345 385,690 1,947,655 42.5 26.6 46.2 1.9       3.9 
1977 2,622,879 520,496 2,102,383 12.5 35.0 7.9 2.2       3.7 
1978 3,076,994 905,534 2,170,460 17.3 >17.7 74.0 L 27.2    3.2 - 15.7 2.8       4.1 
1979 3,808,791 1,084,479 2,724,294 23.8 19.8 25.5 3.1       3.5 
1980 3,648,452 1,006,154 2,642,298 - 4.2 - 7.2 - 3.0 2.4       3.1 
1981 4,173,339 1,156,995 3,016,334 14.4 15.0 14.21 2.4       3.4 

Source: Fisheries of the United States by U.S. Department of Commerce. 

o\ 



Table 2. Values of Total Imports and Total Exports of Fish (Fresh, Frozen, and Chilled)* by the Market Economies,** 1976-1982. 

1976        1977         1978        1979         1980 1981 1982 

Imports                 277,956      351,707    4,537,236    5,458,285    5,461,316 6,064,996  6,038,569 

Exports                2,394,951    3,340,720    4,057,037    4,914,210    4,798,752 5,139,739  5,083,114 

Source: Statistical Yearbook of the United Nations. 

* The Standard International Trade Code (SITC) for this commodity was changed from 031.1 to 034 in the 1980 and subsequent 
volumes of the Yearbook. 

** The expression "Market Economies" refers to capitalist economies and some socialist economies that report international 
trade data to the U.N. 



Table 3. Market Shares of Fish (Fresh, Frozen, and Chilled) Imports, by Selected Economic Classifications and Regions/ 

Countries, 1971-1982 (as percent of value of total imports by the Market Economies** from Table 2). 

Economic Classifications, 

Countries/Regions 1971  1972   1973   1974    1975   1976   1977    1978  1979   1980 1981  1982 

Developed Market Economies 92.2   92.4  92.2   91.4    90.8  91.1   91.9    90.6  90.4   91.7  NA    NA 

Developing Market Economies 7.8    7.6   7.8 8.6 9.2 8.9 8.1 9.4 9.6 8.3 NA NA 

3.0 3.2 2.6 2.2 3.1 2.7 3.7 5.0 4.2 Africa 2.0 2.0 2.0 

Americas 35.1 40.2 36.9 31.7 28.2 31.9 30.0 29.1 26.1 24.4 25.6 42.2 

U.S.A. 33.3 38.6 35.2 29.6 25.7 29.2 27.5 26.8 23.3 21.7 23.1 21.9 

Japan 7.4 7.8 12.3 11.9 15.0 15.0 20.1 20.6 19.9 15.2 20.3 22.9 

France 8.3 7.9 7.0 8.0 9.0 8.3 8.2 7.7 7.9 8.3 7.1 7.2 

U.K. 6.2 5.7 5.8 5.4 5.5 5.1 4.8 6.2 7.0 7.2 5.8 5.6 

Source: Statistical Yearbook of the United Nations. 

* The Standard International Trade Code (SITC) for this commodity was changed from 031.1 to 034 in the 1980 and sub- 
sequent volumes of the Yearbook. 

** The expression "Market Economies" refers to capitalist economies and some socialist economies that report interna- 
tional trade data to the U.N. 

oo 



Table 4. Market Share of Fish (Fresh, Frozen, Chilled)* Exports, by Selected Economic Classifications and Regions/ 

Countries, 1971-1982 (as percent of value of total exports by the market economies** from Table 2). 

Economic Classifications, 

Countries/Regions         1971  1972   1973   1974    1975   1976   1977    1978  1979 1980 1981 1982 

Developed Market Economies 88.1   86.9  86.2   81.0    76.4   75.6   67.4    69.2   69.4 73.9  NA NA 

Developing Market Economies 11.9   13.1  13.8   19.0    23.6  24.4   32.6    30.8  30.6 26.1  NA NA 

Africa              2.3    2.7   2.7    2.9    1.9   1.3    1.9    1.9   2.2 2.7  2.9 3.4 

Americas            23.7   23.8  25.7    24.2   24.3  27.7   27.9    30.1  30.1 28.1 32.8 34.8 

Canada           16.6   17.1  18.0    13.9   14.0  16.6   15.4    12.7  11.8 11.6 12.0 13.5 

U.S.A.           3.9    3.6   5.0    3.6    5.5    5.7    6.3    9.7   9.9 7.6 10.6 11.6 

Latin America     3.2    3.1   2.7    6.7    4.8    5.5    6.2    7.7   8.4 8.9 10.2 9.1 

Argentina        NA    NA    0.9    1.4    0.9    1.6    2.5    2.8   3.1 2.7  3.8 3.2 

Japan            9.3   12.4  13.3    11.3    6.1   8.6    5.3    4.8   3.6 4.4  3.1 2.9 

France           2.0    2.3   2.9    2.7    2.6    3.3    2.6    3.1   3.4 4.2  3.9 3.6 

U.K.             3.5    2.9   3.2    3.4    3.1    2.8    2.6    3.4   3.0 3.6  NA NA 

Source: Statistical Yearbook of the United Nations. 

* The Standard International Trade Code (SITC) for this commodity was changed from 031.1 to 034 in the 1980 and sub- 
sequent volumes of the Yearbook. 

** The expression "Market Economies" refers to capitalist economies and some socialist economies that report interna- 
tional trade data to the U.N.                                                                                   v© 
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ness on the international seafood market and (2) to ac- 

count for the role (if any) played by the exercise of 

priority rights over the 200-mile zones of the seas in 

strengthening the competitiveness of some coastal states 

since 1976. 

In fulfilling these broad objectives, the following 

specific goals will be achieved: (1) The computation of 

the growth of fish (fresh, chilled, and frozen; SITC code 

031.1/034) exports by Canada (world largest exporter of 

sea-food and by the U.S. (the largest fish market). (2) 

The year-to-year decomposition of each country's fish ex- 

port growth into three economic effects, namely, (i) the 

competitiveness effect, (ii) the market distribution (or 

trade realignment) effect, and (iii) the size of market 

effect, using the constant market share analytical ap- 

proach. (3) The estimation of the responsiveness of the 

U.S. fish import demand to variation in relative prices, 

using relative prices as a measure of the competitiveness 

of exporters -- to be accomplished by estimating the elas- 

ticities of substitution in the U.S. import demand for 

fish from Ghana, the Ivory Coast, Canada, Japan, the 

United Kingdom, Mexico, Argentina, and Peru. These 

countries will be considered individually and as regional 

groups. (4) The measurement of interregional and inter- 

temporal differences in the responsiveness of U.S. fish 

import demand to changes in relative prices and to the ex- 

ercise of EFJ by coastal states. (5) The identification 
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and elucidation of the relevant implications for trade of 

the empirical findings. 
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CHAPTER II 

THE COMMON PROPERTY PROBLEM 

IN FISHERY MANAGEMENT 

The expression "common property" refers to public 

resource stock which may or may not be regulated. In the 

broad sense, the public could be many or all countries of 

the world, as in the case of marine resources beyond na- 

tional jurisdictions. Christy and Scott define common 

property natural resources as follows (p. 6): "they can 

be used simultaneously by more than one individual or 

economic unit. No single user has exclusive use rights to 

the resource nor can he prevent others from sharing in its 

exploitation. An increase in the number of users affects 

each user's enjoyment of the resource." 

The central problems in the economics of fishery 

management have their roots in the common property nature 

of fishery resources. Because fisheries are common 

properties, the interested public expect open access to 

them. Open access refers to a situation in which access 

to a resource stock is completely uncontrolled thus making 

it available to the public. Some common property 

resources such as national forests and certain fisheries 

are regulated, however. The problems which arise from 

public access to fisheries are usually called common 

property problems. 

Each common property problem falls into one of two 
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main categories which reflect the management policies 

governing the resource. The total absence of regulation 

of a fishery can cause overexploitation which leads to the 

dissipation of resource rent. Rent refers to the dif- 

ference between resource harvesting cost and revenue. The 

absence of regulation and the resultant overfishing (e.g., 

growth overfishing and recruitment overfishing) constitute 

the first category of common property problems. 

The second type of common property problem occurs 

when fishery authorities try to prevent overfishing by 

limiting seasonal or annual harvest but fail to limit the 

number of people that may participate, thus allowing an 

excessive number of fishermen to compete for the limited 

biomass and other factors of production. This, too, can 

cause overfishing. Unlimited entry, even with restric- 

tions on season length or an annual catch, can lead to 

overexploitation and resource rent dissipation. 

The problems of the international fisheries, or what 

was considered as international common property fisheries 

before the declaration of EFJ by coastal states, fall into 

the first category of common property problems. For 

society to enjoy indefinitely the opportunity to harvest 

the fishery resources, an effort must be made to maximize 

the economic rent of the resource. The signators of the 

Law of the Sea felt that resource rent maximization can 

best be accomplished under national management. The main 

purpose of this discussion is to summarize the resource 



14 

rent maximization approach, assuming the resource is under 

some defined jurisdiction. It should be noted, in pass- 

ing, that there are "social scientists" who think the 

society will be better off if anyone who wants to fish can 

have free access to the fish stocks. 

The Received Theory 

In fishery economics the bioeconomic model of 

resource use under conditions of open access is usually 

referred to as the "received" or "conventional" theory. 

Though the theory is limited in some important ways (e.g., 

by its failure to address issues of political feasibility 

and constraints), it permits the economist to combine 

biological growth phenomena and economic rationality to 

deal with fishery management problems and to derive 

feasible solutions under the assumed (static) conditions. 

Though many bioeconomic models exist and some of them look 

at the problem from a dynamic point of view (see Clark), 

only the Shaefer biological growth model is used here to 

demonstrate the analytical approach to the resource rent 

maximization problem. This model has popular accept- 

ability as the conventional approach. Its simplicity 

makes it a useful tool for expository purposes. The op- 

timization process of the Shaefer model is discussed in 

what follows. 

The basic assumptions of the analysis are as follows: 
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(1) At low population levels the stock grows faster since 

space, food supply, oxygen and other survival 

requirements are in ample supply. Natural predators 

may be less successful in feeding on a small stock 

which is dispersed over a wide area of water. 

(2) As the stock grows over time, space, food supply, and 

other requirements approach their limits; competition 

with other species becomes keen; and predators may 

find it easy to feed on the stock. 

(3) Thus the stock approaches a limit asymptotically. 

The basic equations of the model are: 

3t/X = r = b - m  or dX/dt = rX (1) 

F(X) = rX(l - X/K) (2) 

h(X,E) = q Ea xP, (3) 

where r is the net proportionate growth rate, that is, the 

difference between birth rate b and mortality rate m which 

are proportional to the population size X; K is the carry- 

ing capacity defined as the maximum biomass the environ- 

ment can support; E is fishing effort^' defined (Ricker, 

1975, p. 3) as the total fishing gear in use for a 

specified period of time; q is the catchabilityl' coeffi- 

cient defined  (Ricker, ibid., p. 2) as the fraction of a 

1/  When two or more fishing gears are in use, they must 
be adjusted to some standard type. 

TL'     This catchability q is usually "buried" in E by set- 
ting q equal to one. 
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fish stock which is caught by a defined unit of the fish- 

ing effort; and a and (3 are constants. 

The differential equation (1) expresses the net 

proportionate growth rate of the population as a function 

of birth rate b and death rate m; thus it represents a 

continuous-time model of population growth. The equation 

(2) embodies the three basic assumptions made above. This 

will become clear as other equations are introduced. 

Finally, equation (3) expresses harvest as a function of 

stock level X and fishing effort E. It is a specific form 

of the relationship between harvest and the independent 

variables. 

Ideally the net proportionate growth rate is a func- 

tion of population and is defined by: 

r(X) = F(X)/X (4) 

The simplest form which yields useful examples is r(X) = 

r(l-X/K). When this is substituted into equation (1), one 

obtains: 

dX/dt = rX(l-X/K) = F(X) (5) 

Equation (5) is generally referred to as the "logistic" 

equation. The constant r, the intrinsic growth rate, is 

assumed positive (Clark, 1976, p. 11). The two equi- 

librium solutions are X = 0 and X = K, equilibrium meaning 

where dX/dt = F(X) =0. A value of X < K signifies a 

positive rate of growth and X > K implies a negative rate. 
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The relationship between growth rate dX/dt and the size of 

the biomass X is graphed in Figure 1. 

When the population described by the logistic equa- 

tion is subject to exploitation, at a rate h(t), one 

obtains: 

dX/dt = rX(l-X/K)-h(t)   or dX/dt = F(X)-h(t)     (6) 

The case to be considered here is when h(t) is ex- 

actly equal to the maximum of F(X). Using the "catch-per- 

unit-effort" hypothesis which states in principle that 

catch-per-unit-effort is proportional to the size of the 

biomass (see equation 3 above), one may derive the effort- 

yield relationship by substituting equation (3) into equa- 

tion (6) to obtain: 

X = dX/dt = F(X) - qEX = rX(l-X/K) - qEX (7) 

assuming a = (3 = 1. Equilibrium occurs where X = 0. At 

that point, and for E < r, this equation has a unique non- 

zero solution of X* = K(l-qE/r). From this the equi- 

librium harvest commonly referred to as the sustainable 

yield becomes: 

Y = EX* = KE(1 - qE/r) (8) 

When q is set equal to one, the yield-effort curve is 

depicted in Figure 2, which is a mirror-image of the 

logistic curve in Figure 1. With increasing levels of ef- 

fort the sustainable yield curve rises, reaches a maximum 
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Figure   1.     The Logistic  Curve. 
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MSY 

Figure 2. Yield-Effort Curve Derived from the Shaeffer Model. 
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at E = r/2 (i.e., X* = K/2), and then declines to zero 

(where E = r). The continuity of the curve signifies that 

incremental optimization approaches can be fruitfully ap- 

plied to fishery management policies (Clark, ibid., p. 

15). 

The general implications of this model are important 

for the dynamics of renewable resource exploitation. The 

model implies that when harvesting rate exceeds the 

natural rate of growth, the size of the population will 

inevitably decline and that for every population size X, 

there exists a unique rate of exploitation such that har- 

vest equals growth. Such a level of harvest can be sus- 

tained indefinitely under the model's assumptions. 

Cost-Price Relation and Underutilized Species 

Perhaps the declaration of EFJ would not have been 

necessary if distant-waters fishermen had stayed away from 

the coastal stocks of other countries. The question is 

why do distant-waters fishermen harvest stocks near shores 

instead of concentrating on stocks in the high seas? An 

understanding of the cost-price relationship for these 

stocks may clarify the problem. 

Using the logistic yield model developed thus far and 

assuming open-access, that is, presuming a level of fish- 

ing effort such that total revenue equals total cost, the 

equilibrium conditions are: 

X = rX(l - X/K) - EX = 0 (9) 
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TR - TC = p EX - CE = 0 (10) 

where TR (total revenue) is determined by multiplying the 

price of fish p by total harvest (Y = EX), TC (total cost) 

is determined by multiplying the constant unit cost of ef- 

fort c by total effort E, and the rest of the variables 

have their aforementioned meanings. When these equations 

are solved for the open-access equilibrium level of effort 

E<», the solution is 

Eoo = r(l - c/pk) (11) 

From equation (10) the equilibrium stock level correspond- 

ing to this level of effort is: 

X°o = c/p (12) 

If r  and K are exogenous, then the equilibrium level of 

effort is a function of only X«> (i.e., the cost-price 

ratio).  Thus, if fishing costs are very high relative to 

fish price, as for the high seas stocks, then: 

c/K > p (13) 

so that the species or stocks cannot support commercial 

fishing (Clark, ibid., p. 28). However, with improvement 

in fishing technology and/or a sufficient increase in fish 

prices, such stocks may become profitably harvestable. 

Figure 3 depicts varying cost-price ratios.  At TC^ 
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TR, 
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Revenue Curve) 

MSEY MSY open-access 
Effort/t 

Figure  3.     Bioeconomic  Equilibrium at Varying  Levels  of  Cost-Price 
Ratio. 
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the cost-price ratio is too high and commercial exploita- 

tion is infeasible. For TC2 and TC3 there are levels of 

fishing effort at which the TR curve lies above TC2 or 

TC3; therefore a unique level of E exists for each TC at 

which marginal cost equals marginal revenue. In the case 

of TC3 this level of effort, the maximum sustainable 

economic yield effort, is labeled EMSEY- ^n Figure 3. If 

fishing effort is allowed to reach E0pen_access, that is, 

effort is excessive relative to what would have been ap- 

plied had there been ownership of the resource, the 

economic rent is totally dissipated. The EMSEY is deter- 

mined graphically by drawing a line parallel to the TC 

curve (i.e., a line having the same slope as the TC curve) 

which is tangent to the TR curve. 

The importance of this analysis for EFJ can be 

clarified by looking at the interconnection between unit 

harvesting cost and relative abundance of the stocks of 

fish brought under national jurisdictions of coastal 

states (the following discussion builds on Clark, ibid., 

pp. 38-46). 

Assume for the moment that fish price p and the cost 

of unit effort c are fixed so that the difference between 

revenue and corresponding cost of effort (resource rent) 

for a short period of time dt can be written as: 

Rdt = R(X,E)dt = [p«h - cE]dt 
(14) 

= [p G(X) - c]Edt = [p - c/G(X)]Edt 
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where c(X) = c/G(X) is the unit harvesting cost and h = 

G(X) • E, a nondecreasing function of population level X, 

is chosen for the harvest function. Equation (14) has im- 

portant implications for EFJ. First, it implies that the 

unit harvesting cost c(X) is a decreasing (or at least a 

nonincreasing) function of stock size X. This implication 

is consistent with reality in the sense that if the same 

level of fishing effort is applied to two similar but 

unequal size stocks, the catch from the larger stock will 

exceed that from the less abundant stock. In terms of 

cost, this means it will cost less in fishing effort to 

catch a fixed quantity of fish from the more abundant 

stock than it would cost to harvest the same quantity from 

a sparse stock; thus, the unit cost of harvest is greater 

for the less abundant stock. 

Secondly, the model indicates that net revenue (or 

the economic rent) of the fish stock is an increasing 

function of stock size. For coastal states this means 

that the expulsion of distant-water fishermen from har- 

vesting stocks within the 200-mile limit and placing such 

stocks under national management could make more biomass 

available to local fishermen. Still greater rent could be 

realized if such stocks are allowed to grow. This was the 

driving force behind the declaration of EFJ. 

After the international declaration and acceptance of 

EFJ, it was expected that coastal states would enjoy a 

comparative advantage in fish production as a logical 
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result of the cost-competitiveness bestowed upon them by 

EFJ. 

Attention is now drawn to the question of how na- 

tional fishery management can decide the optimal harvest. 

In the discussion that follows, it is assumed that the 

management behaves as if it were a sole owner and has the 

objective of maximizing the discounted economic rent 

derived from exploiting the stocks using the constant con- 

tinuous rate of discount 6. This implies the maximization 

of the present value of a series of economic rents of the 

stock. 

The objective function is the present value: 

PV = f00 exp(-6t)[P-c(X)][F(X)-X]dt, (15) 
Jn 

where exp(-6t) means the base of the natural logarithm e 

raised to the power -6t and the rest of the variables have 

their previous meanings. The intention here is not to go 

through the mathematical solution process as it was done 

by Clark (ibid., pp. 38-46, 245-252), but to present the 

optimal positive solution which, when substituted into the 

model, will yield the corresponding optimal level of ef- 

fort.  This optimal solution is: 

X* = K/4[(c/PK+l-6/r)+((c/PK+l-6/r)2+8c6/pkR)1/2]     (16) 

As mentioned earlier, the optimal stock level is a 

function of biological parameters K and r as well as 
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economic parameters c, p, and 6. 

This presentation is rather a succinct summary; 

detailed discussion can be found in Clark (ibid.) and most 

intermediate fishery economic texts. However, the impor- 

tant lessons to learn from this summary are as follows: 

(1) Excessive harvesting can cause stock depletion; (2) 

Under the assumptions of the model described, for every 

population size X, there exist a unique rate of harvest 

which equates harvest and growth and such a level of har- 

vest is sustainable; (3) Unit cost of harvest is assumed 

to decline with increasing stock abundance, other things 

being held constant; (4) The optimal solution to the 

fishery management problem requires that the fishery be 

regulated if the economic rent from its exploitation is to 

be maximized; and (5) The declaration of EFJ, by implica- 

tion of this analysis, should lead to harvesting cost- 

saving for coastal states and thus they should enjoy a 

comparative advantage in fish production, perhaps in the 

long-run. 

Before presenting the conceptual framework for this 

investigation, it is important to distinguish between 

general equilibrium trade analysis and one-sector trade 

analysis such as this one. This and other related issues 

are the focus of the next section. 
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CHAPTER III 

SOME DIFFERENCES BETWEEN ONE-SECTOR 

AND MULTI-SECTOR TRADE ANALYSES 

The important question to be addressed in this sec- 

tion is, how does general equilibrium differ from one- 

sector partial equilibrium in terms of applied analysis? 

First, a distinction should be made between trade and 

barter. The latter involves the exchange of one commodity 

for another and, therefore, it is always a multiple com- 

modity, two-way process. In other words, each participant 

in a barter exchange takes home some good or goods and/or 

services, and not money income. While counter-trading 

(which is a modern expression for barter exchange) is be- 

coming popular in some countries, the bulk of modern trade 

involves the exchange of currencies or claims to cur- 

rencies for commodities and services. Thus it is possible 

for a country to have a trade surplus or deficit. 

So far as trade policy-making is concerned, espe- 

cially when it is necessary to redress international pay- 

ment imbalances created by trade, the importance dif- 

ference between one-sector and many-sector trade policy 

analyses is that the number of policy options available 

for one-sector is limited. In a one-sector analysis 

government intervention is of one general type, namely, an 

import restriction/subsidy by the importing country or 
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an export subsidy/restrictioni' needs by the exporting 

country. In general equilibrium studies, however, a 

country facing a trade deficit can be modeled or assumed 

to initiate concomitantly some import restriction and ex- 

port subsidy programs with the possibility of retaliation 

by its trading partners, of course. 

Studies involving the welfare effects of multi- 

lateral, multiproduct trade are relatively complicated and 

sometimes frustrating in the sense that the degree of 

simplification required to obtain some results is so great 

that the outcomes can be — and often are — indefensible 

against most criticisms. The frustration of research in 

this area is reflected in the following statement by W.M. 

Corden (cited in Learner and Stern, 1970, p. 197): 

"It seems quite probable that as the 
'unimportance of international trade,' 
or at least the relative unimportance of 
most changes in trade policies, is more 
fully appreciated we will see a general 
rehabilitation of partial (one-sector 
analysis ).i/ techniques in trade theory 
at the expense of the more elegant but 
less directly applicable general equi- 
librium techniques." 

Despite the foregoing statement, general equilibrium 

has continued to draw the attention of trade scholars. 

i' A government can restrict the exportation of certain 
strategic commodities, or even nonstrategic goods such as 
logs and fish, to (at least) some countries. 

■2/ Words in parenthesis are my additions for further 
clarification. 
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To further elucidate the point of difficulties and 

the vulnerability of results of general equilibrium 

studies to criticisms, it is in order to briefly review 

some studies to provide examples of estimated demand elas- 

ticities under general equilibrium analysis. 

Ball and Marwah (1950), Krause (1962), Johnson 

(1965), Corden (1966), and Balassa and Kreinin (1967), 

amongst others, studied the welfare effects of trade 

policies. Ball and Marwah (op. cit. ) estimated price 

elasticities of U.S. demand for imports of crude 

materials, semi-manufactured materials, and finished 

products. In the midst of formidable difficulties involv- 

ing the practical separation of markets for these 

categories of commodities and cross-effects among them, 

their estimated elasticities were, respectively, -.26, 

-1.38, and -3.50. Balassa and Kreinin (op. cit.), using 

the Ball-Marwah estimated elasticities to evaluate the 

direct effects of multilateral trade liberalization 

amongst the U.S., Canada, the European Economic Committee 

(EEC), the United Kingdom, Japan, and the European Free 

Trade Association (EFTA), were faced with numerous estima- 

tion problems [ranging from the presence of fixed and 

variable duties for subdivisions of foodstuff to the dif- 

ferential effects of various forms of subsidies 

(restrictions) -- all of which could cause measurement er- 

rors in valuation of imports]. Since measurement error 

can cause downward bias, they added one, two, and three 
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standard errors to the Ball-Marwah estimates before using 

them. They found that the results obtained with the Ball- 

Marwah estimates plus one standard error were consistent 

with demand elasticities obtained earlier by DeVries 

(1951). In order to reduce the complexity of the problem, 

they assumed a 50 percent across-the-board reduction in 

tariffs. They concluded that a 50 percent across-the- 

board reduction in tariffs alone will lead to about a ten 

percent increase in mutually beneficial trade in manufac- 

tured products; that if other kinds of discrimination 

amongst regional economic groups are reduced as well 

(perhaps they mean eliminated so that the full effect of 

the overall tariff reduction can be realized since they 

did not say by how much regional discrimination should be 

reduced), total trade would be increased by about six per- 

cent amongst the focus countries; and that public fear of 

the potential ill effects on the balance of payments of 

such a liberal policy was unfounded and counter to their 

empirical findings. Despite their optimistic conclusion, 

Balassa and Kreinin's results were obtained with a set of 

estimates which were derived under many restrictive as- 

sumptions ranging from perfect competition to negligible 

substitution in production and consumption of imports. 

The use of a fixed rate of tariffs for all foodstuffs (due 

to the unavailability of disaggregated data) also could be 

criticized. 

Krause (op. cit.) studied a cross-section of 91 manu- 
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factured goods imported into the U.S. from 1947 to 1958 to 

determine and to compare the effects of price changes with 

that of tariff changes on imports. He estimated (amid the 

same kinds of difficulties faced by his predecessors) 

price and tariff elasticities of imports for various time 

intervals. For the periods 1947-1954 and 1947-1958 he ob- 

tained price elasticities of -1.54 and -1.77 and tariff 

elasticities of -4.49 and -5.64, respectively. Based on 

these, Krause concluded that a change in tariffs has 

greater effect on import demand than an equivalent change 

in import price. He attributed this to the fact that when 

importers get used to a product, a small change in its 

price would not dissuade them from consuming that product 

and that changes in tariffs are usually permanent while 

variation in price are considered transitory. Therefore, 

the former invoke reallocation of resources, but the lat- 

ter usually does not. 

Johnson (op. cit.) investigated the effects of 

protectionism on the U.S. economy. He examined the reduc- 

tion in (or loss of) social benefits due to protectionism. 

His effort to derive realistic results by using real world 

production possibilities functions was marred by unmanage- 

able mathematical problems. The algebraic derivation of 

the production possibilities function from the underlying 

production functions was unmanageable; therefore he aban- 

doned the effort and used a special, easier-to-manipulate, 

transformation function instead.  He concluded that though 
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the sum of the gains from trade, and the social cost of 

protectionism are small compared to the gross national 

products (GNP's) of most trading countries, utility (or 

welfare) would increase with a move from self-sufficiency 

to free trade.1/ He conceded, however, that his results 

reflected the flexible economic structure of the in- 

dustrialized countries in the study, the high elasticities 

of substitution among the goods consumed in those 

countries, and their relatively low dependency on interna- 

tional trade. 

In an earlier work Johnson (1960) cautioned against 

the use of arguments based solely on historical examples 

and assumptions about entrepreneurial behavior. He argued 

that such arguments can be manipulated to lead to a 

predetermined conclusion that has little or nothing to do 

with reality; therefore quantitative results, though dif- 

ficult to get, should be preferred over behavioral argu- 

ments and/or isolated historical examples. 

Corden (op. cit.) investigated the long-run effects 

of the U.S. tariff system in an effort to derive a formula 

for the effective nonprohibitive rate of tariff. Because 

of mathematical complexity, he made some restrictive as- 

sumptions, i.e., infinite elasticities of import demand 

and export supply, full employment, and uniform tariff for 

2/ Since Johnson had no redistribution plan to go with 
his findings, the welfare gains he referred to in his 
results are only potential. His results are not based on 
society's preferences or on real production possibilities 
functions reflecting the state of technology. 
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all demand and supply sources. Defining the effective 

protective rate of tariff as the percent increase in value 

added per unit of an economic activity caused by the 

tariff system relative to that in the absence of tariffs 

(exchange rate remaining constant), Corden admitted that 

his formula was simply an approximation; that when import 

demand and export supply elasticities are less than in- 

finity, formidable difficulties arise in the computation; 

and that the demand and supply elasticities of inputs must 

be strictly equal to infinity, otherwise, the analysis 

degenerates. Corden pointed out that because of the com- 

plexity, useful meanings and concepts are lost. 

The foregoing review of efforts to gather empirical 

evidence that supports trade theory is intended to ex- 

emplify the need to recognize and to appreciate the 

limitations of the general equilibrium model for practical 

work, but not to dissuade would-be users from taking ad- 

vantage of its insights and elegance. General equilibrium 

investigations are an integral part of trade theory. In- 

ferences concerning general equilibrium based on a study 

of one sector is at best tentative for many reasons. For 

example, in one-sector analysis, production functions, 

cost function and product supply functions can be es- 

timated with fewer difficulties, but what is true of one 

industry or one product may not be — and usually is not 

-- true of many industries combined. This is not a 

trivial issue and it needs to be expanded a little further 



34 

to clarify the point that, in the absence of other con- 

clusive evidence, one should not base inferences about 

general equilibrium on empirical results from a study of 

one-sector. 

A classic example of the difference between partial 

equilibrium and general equilibrium is the effects of 

population on production and consumption patterns in 

countries engaged in trade. Chenery and Taylor (1968), 

Glejser (1968) [cited in Learner and Stern, op. cit., p. 

169], and Linnemann (1966) -- all have investigated the 

development patterns of countries. Each of them used a 

form of the general import demand and export supply: 

lo9 viim = a0 + alilo9 GNPi + c^Ni 
(17) 

+ ©iLjlog GNPj + e2jlogNj 

log v-jix = p0 + Piilog GNPi + 32i
Ni 

(18) 
+ Yjjlog GNPj + Y2jlogNj, 

where Vj_-im and Vjix represent, respectively, the values of 

country i imports from country j and of i's exports to j; 

if2. and Nj are the respective populations; and the a^'s, 

3j_'s, ©j's, and Yj's are elasticities. They all obtained 

negative values for the coefficients on population (i.e., 

for a2i, ©2j' ^21' and Y2j)• Chenery and Taylor (op. 

cit.) grouped the 54 countries they studied into large, 

small primary products oriented, and small industry 

oriented categories and estimated separate equation for 
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each of three sectors; namely, primary sector, composed of 

mining and agriculture; industry sector, composed of 

manufacture and construction; and services, which included 

all other sectors. Their estimated coefficients on 

population were positive for the industry sector for all 

countries, meaning that the contribution of country size 

to industrial growth is positive irrespective of a 

country's development orientations. However, they found 

negative population elasticities for the primary and the 

service sectors for larger nations. For small primary 

oriented countries they found a negative relationship be- 

tween sector share of GNP and population for the service 

sector and mixed results for the primary sector. In the 

case of small industry oriented countries, the effect of 

population size was mixed for services and it was positive 

for both industry and primary sectors. The important 

point of their results is that the effect of population 

size on economic growth depends upon the orientation of 

the country in question. 

Linnemann (op. cit.) studied international trade 

flows among various countries using equation (17) with a 

variable R^j for trade resistance added. He, too, ob- 

tained a negative significant coefficient on population 

size N. He attributed the negative effect on interna- 

tional trade of population (and therefore market size) to 

the prevalence and great importance of economies of scale 

and trade barriers.  He argued that growth oriented in- 
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dustries would prefer to be located in large markets to 

avoid transport cost and the costs of trade barriers such 

as the loss of sales due to quota restrictions and the 

cost of moving their commodities through customs. He 

argued that the smaller markets would not be able, there- 

fore, to support growing industries. Thus a large market 

generates a potential comparative advantage. An increase 

in population will attract more industry to locate in that 

market, thus increasing domestic production and reducing 

dependence on international trade. He conceded, however, 

that population growth would also create (perhaps new) 

demand for commodities not produced locally. He expressed 

the trade share of GNP as a function of per capita GNP and 

population: 

F/Y = a (Y/N)P Np, (19) 

where F is trade flow, Y is GNP, N is population and (3 and 

P(<0) are constants. Linnemann concluded that the net ef- 

fect of population size will be negative and equal to P 

since the effect of Y/N (i.e., the simultaneous reduction 

and increase in trade dependence represented by fi in equa- 

tion (19)) will be zero. 

However, another explanation of the negative effect 

of trade flows was advanced by Learner and Stern (op. 

cit.). They argued that population will have negative ef- 

fects on exports because home demand are met before the 

excess supplies are exported.  But countries with small 
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populations will tend to export more since local demands 

are not so great. Thus smaller countries will specialize 

in the production of exportables. Large countries will 

diversify and will have fewer exports. The large 

countries will produced mainly for domestic consumption 

since local demand is great. Therefore, demand and supply 

considerations suggest that population will affect inter- 

national trade flows negatively, other things being the 

same. 

While the two explanations in the preceding 

paragraphs agree on the negative effect of population on 

international trade flows, the implicit assumption con- 

tained in them must be understood. A large population 

here implies a diversified taste so that there is a demand 

for all locally pro-duced commodities. However, there are 

cases in which the local populations do not use enough of 

some commodities produced domestically to warrant their 

local production. In agriculture such products have come 

to be known as cash crops and are exported for foreign ex- 

change. The implicit assumption in the two explanations 

discussed earlier is that if the populations of these 

countries increase, then the product they currently export 

will be consumed locally. This may not always be the 

case. The populations of Columbia and many coffee, cocoa, 

shrimp, copper, and diamond producing countries have in- 

creased as have their exports of those commodities. For 

these countries the contribution of population to produc- 
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tion (and therefore to exports) of those commodities may 

be positive. 

Now, how does this compare with the effects of 

population in a partial equilibrium demand study? In par- 

tial equilibrium demand analysis population tends to be 

the driving force behind demand growth. Therefore the ef- 

fect of population is unambiguously positive. 

The foregoing discussion of the subtle, and yet im- 

portant, differences between partial equilibrium studies 

and the all encompassing general equilibrium type of in- 

vestigation was intended mainly to point out that there is 

need for both kinds of investigation. Having done so, it 

is now in order to present the conceptual framework for 

the current investigation. The constant market share 

scenario is discussed next. 
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CHAPTER IV 

THE EMPIRICAL FRAMEWORK: 

CONSTANT MARKET SHARE AND ELASTICITY 

OF SUBSTITUTION IN IMPORT DEMAND 

Constant Market Share Analysis 

of Export Growth 

A comprehensive analysis of export growth should 

ideally consider demand and supply patterns, inter- 

relationships amongst markets, technology, and the trade 

policies of domestic and foreign governments. In such an 

analysis it may be natural to include a large number of 

variables or to develop a complex system, which may be 

cumbersome to handle, simply in deference to theoretical 

novelty. However, empirical rationalization would sug- 

gest that the ease with which analytical results from a 

study can be interpreted and how accurately those results 

portray the real world should outweigh the importance of 

theoretical elegance. Thus a logical way must be devised 

to circumvent the high degree of complexity suggested by 

international trade theory while taking advantage of its 

insights. One of the common techniques used for macro- 

analysis that does this is the constant market share 

(CMS) approach. 

Though it is a powerful tool for aggregate export 

growth analysis, the CMS approach is simple and its 
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results are easily understood by non-economists. The ex- 

pression "market share" simply refers to the proportion 

of total sales (exports) to a given market that comes 

from a particular supplier (exporter). The CMS scenario 

assumes that each supplier maintains a fixed share of 

each market to which it exports; however, in the real 

economic world countries usually do not maintain their 

shares of individual markets or of the world market. Un- 

der the CMS analysis differences between actual and ex- 

pected market shares are attributed to (1) the competi- 

tiveness of the individual exporting country vis-a-vis 

other countries; (2) the pace of growth of the markets to 

which the country exports, compared with that of the 

exporter's supply; and (3) the composition of exports. 

Thus the analysis allows the researcher not only to com- 

piute the actual growth (or decline) in exports, but also 

to decompose it into various economic components, thus 

making it possible to infer the reasons for changes in 

share. The decomposition of export growth into a price 

competitiveness effect, an overall market growth effect, 

a market distribution (i.e., redirection of exports) ef- 

fect, and a commodity composition effect provides useful 

insights into resource allocation and trade policy 

decision-making. 

Richardson (1971) applied the CMS analysis to export 

growth of selected industrial countries. He used four 

levels of aggregation of commodities and two market 
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groupings and obtained different results for each combina- 

tion. He argued that the approach was sensitive to market 

groupings, that is, a given country's export growth com- 

puted using one set of markets in which that country 

trades may differ measurably from its growth computed 

with another set of markets (e.g. when more markets are 

added to the initial set). He also pointed out that the 

CMS analysis was sensitive to levels of aggregation in 

the sense that discrepant magnitudes may be obtained for 

the same growth component for the same period when dif- 

ferent levels of commodity aggregation are utilized. To 

emphasize these two points he outlined some of the 

characteristics of the CMS approach, later warning would- 

be users of the analysis that a country's competitiveness 

effect on export growth may have causes other than price 

competitiveness. 

While Richardson's demonstration of the sensitivity 

of the CMS analysis is commendable, the use of many 

levels of aggregation together with two market groups 

should be expected to yield discrepant outcomes (for the 

same growth component for the same year) the same way a 

country's demand for tuna fish should be expected to dif- 

fer (at least in the magnitudes and levels of sig- 

nificance of co-efficients) from its demand estimated 

for all fish. The discrepant results obtained by 

Richardson may not have been caused by an inherent weak- 

ness of the CMS approach as he implied, but perhaps by 
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differences in the degree of substitution amongst com- 

modities at increasing levels of aggregation. In this 

regard, and if the research is designed to suggest useful 

trade policy directions, then creating rooms for ambiguity 

in results should be avoided. One way to do this is to 

consider a specific level of aggregation or a particular 

commodity. 

Rigaux (1971) applied the CMS technique to study 

Canada's wheat export growth^/ for crop year 1963-64 to 

1967-1968. He decomposed the annual change in Canada's 

wheat exports into three economic effects which will be 

discussed later in this work. The interesting charac- 

teristic of the Rigaux single commodity approach is that 

his suggested policy implications pertain to a single 

product under consideration, and not to an amalgam of 

commodities. His approach is direct in the sense that it 

avoids the complexity of aggregation which may lead to 

results that suggest conflicting trade policies for dif- 

ferent levels of aggregation. 

The CMS technique was applied by Armington (1969) to 

study the effect of price changes on spatial patterns of 

international trade. Armington dismissed the likelihood 

of perfect substitutability of imports of the same 

general commodity from different export supply sources on 

the grounds that product differentiation and regional 

1/ Rigaux found that Canada's competitiveness in the 
focus wheat markets had declined; therefore its wheat ex- 
port shares decreased in the considered markets. 
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variations which affect the product differently are in- 

evitable. His assumption that the elasticity of substitu- 

tion in each market is constant for each commodity no 

matter which pair of suppliers are considered is rather 

restrictive. Such presumption precludes regional, non- 

price influences on preferences. For sales projections, 

he recommends the use of the "modified share approach" 

(Armington, ibid., p. 160), which employs market shares 

and growth patterns in making export prediction. 

DeVries (1951) suggests that the econometric approach 

to the estimation of elasticities is not efficient and 

that trade elasticities should rather be derived from 

expected trends using accumulated knowledge of the 

characteristics of demand and supply in the individual 

market of interest. Earlier, the U.S. Tariff Commission 

had published trade projections for a 50 percent reduction 

in the rate of tariff. DeVries used these trade projec- 

tions to estimate import demand and export supply elas- 

ticities. The reliability of DeVries estimates based on 

these projections will inevitably be subject to the 

short-falls of those data. 

Junz and Rhomberg (1965), Stern (1967), Kreinin 

(1967), Romanis (1961), and Fleming and Tsiang (1958) — 

all used the CMS technique to study the growth of exports 

of manufactures of industrial countries. Houston's 

(1967) critique of the CMS approach points out, however, 

that the adoption of regional or national standards 
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(i.e., regional/national growth rate) with which an in- 

dividual country's/state's performance is compared has 

little conceptual appeal in the sense that it detracts 

from the actual causes of regional or national growth. 

He claims that regional average growth rates tend to in- 

crease, the finer the level of disaggregation. Unfor- 

tunately he does not offer an explanation for these argu- 

ments which are based simply on some conjectured values 

of various elasticities in the equations he used to 

designate growth. However, he agrees with earlier 

users of the CMS analysis that "... shift and share 

analysis is invariant with regional disaggregation. 

Thus, given a specified number of industrial sectors (or 

countries), the shift and share components computed for a 

state (the worldi/) would be exactly equal to the sum of 

the shift and share components computed for all the 

countries (or regions)." 

The Formulation 

A market share can be expressed by: 

V V 
-    i^(t)  -  i^(t) (?0) Sij(t) "   E V      -  V t20J 

J      j  ij(t)    i-(t) 

where S^j/t)  is country j's share of the i^h.  market in 

2/ Parentheses are added to expand the context of the 
statement. The term "world" is used throughout the rest 
of this work to refer to the sum of all the markets under 
study, and not the geographic world unless it is so 
stated. 
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time period t, V^j(t) is the actual quantity of exports 

from j to i for that period, and Vi.(tj is total exports 

to i in period t. If market shares are constant over 

time, then there will be no need for the time subscript 

and 

sij(t)=sij(t+l) = -• •=sij(t+k)=:S'  k=l,2,...,n      (21) 

However, in the real world market shares vary widely from 

year to year. Intertemporal variation in a country's 

market share is influenced by the pace of growth in the 

focus market; the exporter's ability to maintain its 

supply price in line with those of other suppliers; the 

availability of alternative markets on which the same 

product can be sold; and, in the case of commodity ag- 

gregates (i.e., groups of commodities), the commodity 

composition of that country's exports. 

This point can be clarified by decomposing the 

country's, say A's, export growth (positive or negative) 

into its four basic economic components or effects. The 

following derivation is adopted, in part, from Learner and 

Stern (ibid.). To reduce the number of subscripts, let i 

be a product, A be the exporting country, and j be the im- 

porting country. 

Let V^.(t)  = value of A's exports of product i in 

period t. 

vi'(t+l) = value 0f A's exports of product i in 

period t+1. 
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v«j(t)  = value of A's exports to country j in 

period t. 

v*j(t+l) = value of A'5 exports to j in period 

t+1. 

vij(t)  = value of A's exports of i to country j 

in period t. 

r      = percentage change in world exports 

from period t to t+1. 

r^      = percentage change in world export of i 

from period t to t+1. 

rji     = percentage change in world exports of 

i to country j from t to t+1. 

Using these definitions,  total values can be 

expressed in terms of individual values as follows: 

vi-(t) = ? vij(t)' vi.(t+l) = ?vij(t+l)'          (22) 
J 3 

v-j(t) = E vij(t)' v-j(t+l) = EVij(t+l)'          (23) 
i i 

V..(t) = SE Vij(t) = S Vi.jt, = E V.j(t),           (24) 
ID i         3 

v..(t+l) = EE vij(t+l) = E vi.(t+l) = s v.j(t+l)'   (25) 
ID i           D 

where V..(t) is the value of A's exports to all countries 

in period t. 

The actual change in exports can be decomposed into 

clearly defined components/effects based on whether or 

not exports are viewed as being (a) completely undifferen- 
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tiated as to product and market of destination; (b) 

diverse groups of products destined to world market for a 

particular class of goods; or (c) not only as a diverse 

set of products, but also destined to various markets for 

commodity types. 

Under assumption (a) a single level analysis, A's 

exports growth, can be expressed as follows: 

v-.(t+l)-v-.(t)-rV-.(t)+rv..(t+l)-v..(t)-rV--(t)]  (26) 

(1) MSE        (2) CE 

This divides A's exports change (the left-hand side)  into 

(1) a part due to the general change (increase/decrease) 

in world exports called the market size effect  (MSE) and 

(2) an unexplained residual referred to as the competi- 

tiveness effect (CE). The MSE is a quantity and is not 

the same as the rate of change of world exports r. 

On the other hand, when exports consist of a diverse 

group of product destined to world market for a par- 

ticular class of goods, the decomposition equation for 

the i^Jl commodity is 

vi.(t+l)-vi.(t)Erivi.(t)+[vi.(t+l)-vi-(t)-rivi.(t)]  (27> 

which may be summed over all i's as follows: 

srvi-(t+i)-vi.(t)]=Srivi.(t)+Ervi.(t+i) 
i ii 

(28) 
" vi-(t)rivi-(t)J 

i.e., 
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v..(t+l)-v..(t)5rV--(t)+?<ri-r)Vi.(t) 
i 

(1) MSE  (2) CCE 

(29) 
+E[Vi.(t+1)-Vi.(t)-riVi.(t)], 
i 

(3)  CE 

where CCE is commodity composition effect, MSE is market 

size effect, and CE is competitiveness effect on A's ex- 

ports. The market composition effect is the difference 

between A's expected export growth due to the types of 

commodities it supplied and its export growth if its 

sales had grown at the world rate r. The competitiveness 

effect is the difference between A's actual export growth 

(the first two terms in the brackets) and its expected 

export growth (the last term in the brackets) if A had 

maintained its market share of the exports of each com- 

modity. 

Finally, if the number of commodities and destina- 

tions of A's exports are many as under assumption (c) 

above, then the decomposition of export growth for a par- 

ticular commodity class to a particular region is ex- 

panded to four effects as follows: 

vij(t+l)-vij(t)srijvij+tvij(t+l)-vij(t)-rijVij(t)]  (30) 

which, when summed over all commodities and all regions, 

yields 

?^vij(t+l) " vij(t)] = SSrijvij(t) 
ID 13 

(31) 
+ EE[Vij(t+1)-Vij(trrijVij(t)] 

iD 
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v..(t+l) " v-.(t) " r v--(t) + S(ri-r)Vi.(t) 
i 

(1) MSE      (2) CCE 
(32) 

+ EEUij-r^Vij + SE[Vij(t+1)-Vij(t)-rijVij(t)] 
U ID 

(3) MDE (4) CE 

where MDE is market distribution effect which is the dif- 

ference between A's expected exports and its actual ex- 

ports had it maintained its share of market for individual 

commodities for individual destinations. The rest of the 

terms have their aforementioned definitions. 

The CCE in equations (29) and (32) will be positive 

if A's exports are concentrated in commodities whose 

demand is growing rapidly and A's rates of growth of 

supply of those commodities exceed the world's rates 

[i.e., E(ri-r)>0], and it will be negative if the expres- 

sion in brackets is negative. Similarly, the MDE will be 

positive if A's exports are destined to rapidly growing 

markets such that EEfr^j-r^X), and negative if the summa- 

tion is negative. A positive sign here implies that A's 

sales (exports) of i (for all or most commodities, 

i=l,2,...,n) is growing faster than total world exports. 

Analytically, any three of the effects can be calcu- 

lated directly and the last effect by residual since  ex- 

pression (32) is an identity.  When one of the effects is 

computed by residual, however, the order of each effect 

in the calculation should be clearly identified.!/ 

2/ Learner and Stern (ibid., p. 175 in footnote 3) 
demonstrate why care must be taken when the order of com- 
putation of the CCE and the MDE are interchanged. 
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of an indicator, say V, from period t to period t+1 is 

defined by the expression: 

V     - V     V      V     V 
(t+1)    (t)    (t+1)    (t)    (t+1)  n   ^^ 

r =      v       =  v   "V   = "v    "1   (33) 
(t) (t)   (t)    (t) 

where Vt and V(t+^) are the observed magnitudes of V in 

periods t and t+1, respectively, and r is the rate of 

growth. The average per period, say annual, rate of 

growth for n years (rn) according to this formulation is 

defined by the formula: 

^ = (V(t+n)/Vt " l)1/n (34) 

There are many other ways to manipulate the equations 

in the formulation discussed so far [see Baldwin (1958), 

Narvekar (1960), Junz and Rhomberg (op. cit.,), 

Richardson (op. cit), and Rigaux (op. cit)]. The Rigaux 

formulation is applicable to single commodity analysis 

where quantities variables are used. The formulation 

developed above uses total values which are subject to 

changes in exchange rates and other monetary variables; 

therefore, the Rigaux formulation is used in this inves- 

tigation since the focus here is on a single product form 

and since observations on quantities are available. 

Assuming the world consists of K distinct markets to 

which country j exports, the aim of this illustration is 

to decompose the year-to-year change in j' s exports into 

these  components described above.  Using the single com- 
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to decompose the year-to-year change in j's exports into 

these components described above. Using the single com- 

modity version of the general CMS formulation,.i/ the 

decomposition for a single market is: 

3ij(t+l) " 9ijt - [rijtQi(t+l) " Sijtl + (rijtQij(t+l) 

" rjtQi(t+l)3 + <Iij(t+l) " rijtQij(t+l) 

which when summed over all markets yields 

lQ'j(t+l) " Q-jt] -  trjtQw(t+l) " Q-jtl 

ACTUAL CHANGE        (1) MSE 

K 
+ [ S rijtQj(t+1) - rjtQw(t+1)] (36) 

i 
(2) MDE 

+ [Q.j(t+1) " E rijtQj(t+l)3» 
l 

(3) CE 

where the subscripts t and t+1 refer, respectively, to 

years t and t+1; Q.j is the total quantity of j's exports 

to all considered markets; Qw is the total of world ex- 

ports to the focus markets; rj is j's share of market i; 

and V^j is the quantity of annual exports of the com- 

modity from country j to market i. In equation (35) 

there is no commodity composition effect CCE because a 

single commodity is considered. 

i./ This illustration assumes that either a stationary 
base or a shifting base is used. These terms are defined 
later in this section. All variables in equations (35) 
and (36) are defined in Table 5. 



Table 5 A Step-by-Step Calculati on Procedure for the Deccrapos Ition of Export Growth in Three Components. 

Time Period t Time Period t+1 
j * s expected 
Exports to i 
At Constant 
Share nt 
Col. (3)xCol. (4) 

(7) 

Difference 
Between j's Actual 
Exports and its 
Expected Exports 
Col (5)-Col (7) 

°CEi,t+1'.e, 

Repeat the 
Calculation 
for Tla* 
Period (ttp) 
p - 2, 3 n larket 

1 

Total 
Exports 
to i 
(1) 

Exports 
From J 
to i 
(2) 

j's share of market 
i 

Col. (2) 4 Col. (1) - r 
(3)          it 

Total 
Exports 
to i 
(4) 

F.xporta 
from j 
to i 
(5) 

Col. ,5).col. (4>-ri(ttl) 

1 0lt "lit "Ut^lt " rlt Ql(t+1) ql(t-fl) qlj(t+l)/Ql(t+l)"rl{ttl) 
rlt 0(t+l) 

qlj<t+l>~rlt0l(t+l) 

2 
«2t "Jit q2jt/02t = r2t 02(t+l) q2(t+l) q2j(t+l)/'Q2(t+l)=r2(tfl) r2t 02(t+l) q2j(t+l)"r2t02(t+l) 

k 
OM \it "kjt^kt " rkt 0k(t+l) qk(fl) qkJ(t+l)/'0k(t«-l)"rk(t+l) rkt Qk(ttl) qkj(ttl)"rkt0k(t+l) 

Sum of 
Each 
Column: ^t it rt " it^w 0wt(t*l)       0j(t-H)        rt+l"0j(t+l)/Cw(ttl) rlt 0i(t-fl) (ttl) 

COMPETITIVENESS EFFECT - Sum of Col (S) - sum of Col (7) - Sum of Col (8) •» CE      - Q. -  r   Qi(t+1, 

MARKET DISTRIBUTION EFFECT « Sum of Col (7) - =■"■ ^  Col (2)   Sun _ = _ 
Sum of Col <1) (t+1)   it xi(t+l)   t -w(t+l) 

MARKET SIZE EFFECT = Sup of Col (2) 
Sum of col 11) " »" ot C°l   '4' ' Sum of Co1 '2) * MSE(t+l) " rt 0w(t,l) - O-jt 

CHANGE In J's EXPORTS - Sum of Col (5) - Sum of Col (2) ■» Q       - Q 

to 
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After this decomposition, the percent each effect/ 

component is of the total actual growth is calculated to 

determine the proportionate influence of an individual 

effect on j's export growth. The importance of the com- 

petitiveness effect and how to establish a functional 

relationship between it and relative prices is discussed 

later in this study. Some of the critical characteristics 

of the CMS analysis are discussed next. 

Some Characteristics of the 

Constant Market Share Analysis 

The Choice of Base Year 

Like price index computation techniques, the CMS 

method is in principle a comparison of economic activity 

in a base year with that of later (or previous) years. A 

practical choice of base year would be any year other 

than that in which the variables under consideration have 

record (high/low) magnitudes. This rule-of-thumb is used 

to avoid the distortions that result when such record 

values are used as the standard. However, there are many 

non-record years to be considered; thus, the choice 

usually is based on the best judgment of the inves- 

tigator. 

There are two alternatives, namely, a stationary base 

year and a shifting base year. The stationary base year, 

as the name suggests, is a single year whose trade 
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statistics are used as the standards uith which all other 

years' statistics are compared. The shifting base, unlike 

the stationary base, is not one single year, but all the 

years except the last year of the time period under in- 

vestigation. The use of this choice of base year con- 

sists in comparing trade statistics in period (t+1) with 

those of period t (t = 0,l,2,...,n). The common 

rationale for using a shifting base is that, in the face 

of increasing levels of trade over time, the use of one 

year's trade statistics as the standards seems arbitrary; 

therefore each year (excepting the first year) should be 

compared with the year immediately preceding it. 

Empirical results have been found to be base- 

sensitive. Base-sensitivity can be observed only when 

more than one base period are used for a set of data; 

therefore, in this study a stationary base (1965) and a 

shifting base are used to compute two series of export 

growth components/effects for Canada. These two series 

are utilized in the manner, to be described, to derive a 

unique quantitative estimate of the base-sensitivity of 

our results. 

The estimation of a measure of base-sensitivity is 

original with this investigation. Prior users of the CMS 

analysis have invariably commented on the base-sensitivity 

of the CMS analysis in the qualitative sense, but, to the 

best of our knowledge, no effort had been made to develop 

a scenario to estimate the magnitude and test the statis- 
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tical significance of this base-sensitivity as is done in 

this work. 

Under ideal circumstances when base-sensitivity is 

zero, the difference between any pair of results (e.g., 

CE^ and CE2)—' derived for two separate base years will 

be identically equal to zero. Thus, a deviation of this 

difference from zero is a measure of sensitivity. 

Let Dt be the difference between two such estimates 

in year - t, D be the mean, and SR be the standard error 

of R; then, by the central limit theorem, R tends to nor- 

mality with increasing sample size. Therefore, for a 

small sample, a test statistics for the level of sig- 

nificance of the difference between D and zero is: 

9 = D/SD ~ tT_2, a' (37) 

where T is the total number of years in the sample. The 

estimate from equation (12) is also the reciprocal of the 

coefficient of variation, defined as the ratio of the 

standard error to the mean of a variable. 

The 95 percent confidence interval for D is 

D ± SD<tt_2f 5%) (38> 

where T is the number of observations and (trp_2 5) is the 

table value of students' t at the 95 percent level with T- 

2 degrees of freedom. 

^-1    CEt is the competitiveness effect (as defined earlier) 
computed using base t, t = 0,1,...,n-1. 
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The Choice of Markets 

The number of markets to be included in the world may 

be determined by the purpose and the scope of the inves- 

tigation. The implicit assumption made by including a 

country in a market grouping is that all included 

countries are equally competitive and should have similar 

ranges of commodities in the multi-product case, or they 

have similar potentials for growth in exports of the con- 

sidered commodity. Thus, when a large number of countries 

is included in one grouping, homogeneity is sacrificed. 

Richardson (op. cit.) suggests that regional groupings be 

used where some of the countries of interest vary sub- 

stantially from most countries in the set or a product by 

product norm should be adopted where countries with 

similar growth patterns in one product differ widely in 

another product. The essence of selecting a repre- 

sentative standard is deciding which exporters are 

similar. 

In this investigation, however, the choice of stand- 

ard is simple and straightforward. The countries in- 

cluded at this phase have similar patterns of economic 

growth as classified by the FAO and they are multilateral 

trading partners in the product under study. Most of the 

CMS studies cited thus far involved numerous manufactured 

products from various countries with diverse potentials 

for growth in those products; thus the selection of 
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market groupings was problematic for them. 

The results of the CMS analysis would indicate, among 

other things, the growth characteristics of a country's 

exports. They would show whether or not that country has 

been exporting to relatively slowly or rapidly growing 

markets and how well it has maintained its competitive 

position vis-a-vis other exporters of the same product to 

the same markets. Some of these facts have important im- 

plications for the determination of trade policy direc- 

tion. Some of these implications will be discussed later 

in the chapter on results. 

To summarize, the export growth of country A is 

decomposed into three or four economic effects depending 

on whether a single product or many products are 

considered; the proportionate influence of each effect is 

determined; and if the competitiveness effect is found to 

be strong, then a logical extension of the CMS analysis 

is to conduct further detailed demand analysis to develop 

functional relationships between country A's export shares 

and relative prices. The aim at the second stage (where 

functional relationships are estimated to provide the 

price and the nonprice justification for a strong 

competitiveness) is to generate detailed insights. 

For this phase of the investigation the U.S. market 

is considered; therefore, the only exporter from the 

first stage that is also included at the second phase is 

Canada.  At the first phase Canada and the U.S. are the 
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exporters considered. However, Canada competes with many 

other exporters in the U.S. market for fish. Though some 

of the countries included at the second phase were not 

considered at the initial phase because of data limita- 

tions and the fact that some only export fresh, frozen, 

and chilled fish; it is important to include them here 

since their aggregate exports to the U.S. market form a 

substantial portion of U.S. fish imports. These countries 

are representative of coastal states of their respective 

regions. 

The Relationships Between Market 

Shares and Relative Prices 

In the preceding section the CMS analysis is set 

forth to disaggregate export growth into components that 

can be explained in economic terms. This section 

develops the theory of (and the empirical approach to 

measuring) elasticities of substitution. The theory 

provides the necessary links between the supply and demand 

responses to relative prices that determine the direction 

and magnitudes of changes in exports. The main focus 

here is the competitiveness effect. Though the CMS tech- 

nique is effective in aggregate export growth analysis in 

the sense that it clearly identifies effects and their 

causes, the few aspects of the method which have claimed 

the attention of skeptics are worth pointing out.  This is 
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done next. 

Let S^ j be country j' s share of a particular market 

for i, and P^j and Piw be j's asking price and the 

world's asking price, respectively; then the relationship 

between j ' s market share and relative prices can be 

generalized as: 

Sij = f(Pij/Piw> (39) 

The connection between this and the competitiveness ef- 

fect is that when country j is competitive in the CMS 

sense, it maintains its market shares (or its market 

shares may even growth); therefore, deterioration in j's 

share is (or can be) explained by increases in relative 

prices and increases in its market share, by decreases in 

relative prices. An alternative approach is to express 

the competitiveness effect itself as a function of rela- 

tive prices as follows: 

CEj = g(Pij/Piw). (40) 

However, the left-hand side of (40) varies in sign, but 

the right-hand side is always positive since prices are 

not allowed to take on negative values. This makes it 

impossible to determine, a priori, the sign of the elas- 

ticity of this relationship. 

To elucidate this point, the elasticity is defined 

thus: 
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(P../P. ) 
1]  iw 

e = g'* ~CE ' <41> 
j 

(-)        (±) 

where e is the elasticity; g' is the derivative of the 

function g with respect to relative price, and is negative 

since the competitiveness effect decreases with increases 

in relative prices; and the term in brackets carries the 

sign of j's competitiveness effect Cgj which can be 

positive or negative. The logarithm of CEj is undefined 

when CEj is negative; therefore, if some values of CEj 

are negative, then one cannot circumvent the problem of 

indeterminacy of the sign of e by using the log-linear 

functions discussed elsewhere in this work. 

Perhaps because of these problems, various defini- 

tions of export shares have been constructed and utilized 

in place of the CE in estimating equations of type (39) 

and  (40).  Some of these will be discussed next. 

Let S^j be defined as before, c[ij(Vji) and Qiw(viw^ 

be country j's and the world's exports (values of 

exports), respectively, of commodity i to a market, and 

Pji and Piw be their respective asking prices as before; 

then country j's share is defined by the following: 

1 2 
sij = Sij/Qiw or  sij = Sij/SiK'  3#K        (42) 

share of world      ratio of j's exports 
exports to K's exports 

12    3    4 
sij ^ sij ^ sij ^ sij 
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or 

Sij=Vij/Viw   or   S-j = Vij/ViR,  j^K (43) 

where q^K (viK^ ^s country K's exports (value of exports) 

of i to a market. Thus the general form of the functional 

relationship between market share (and therefore the com- 

petitiveness effect) and relative price is as follows: 

sij = f(Pi/Pj),  i *  J (44) 

The analysis in general assumes that changes in competi- 

tiveness are explained by changes in relative prices. 

The appropriateness of variation in relative prices as the 

only cause of changes in competitiveness has been ques- 

tioned by critics. Richardson (op. cit.) argued that 

among other factors which influence competitiveness are 

(1) product quality, (2) marketing services, (3) 

shortening/lengthening of waiting lines, (4) availability 

of financial arrangements, and (5) presence/absence of 

discriminatory nonprice trade policies. Conceivably, 

more items could be added to this list, but equation (44) 

abstracts from a number of factors which could affect the 

competitiveness position of a country in export markets. 

While many forces may be at work in the market, the tenor 

of thinking in empirical work is that all forces cannot 

be studied simultaneously; therefore, a ceteris paribus 

assumption may be used to facilitate research on the in- 
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teractions of specific factors. 

The CMS analysis assumes that all factors other than 

prices and income are constant and that the responses of 

import demand to changes in income and the prices of re- 

lated commodities are symmetrical for all sources of 

supply of the product in question. This symmetry assump- 

tion, which will be discussed in greater detail later in 

this work, is put to test in this study. To the author's 

knowledge, the symmetry assumption has not been tested 

before by users of the CMS approach. The test is in- 

tended to provide further insights into the nature of 

substitution among import sources by consumers in 

response to changes in relative prices. As will be ap- 

parent later, the test result buttresses the theoretical 

basis for the pairwise comparison of the competitive 

positions of exporting countries as implied by equation 

(44). Because of the importance of this symmetry assump- 

tion, the specific paradigm to be tested is explicitly 

stated later when functional forms are introduced. 

Another issue of statistical concern is the choice 

between using quantity traded and the value of traded 

quantity in the computation of relative share, that is, 

between equations (42) and (43) above. While con- 

troversies still surround the choice of variables in the 

literature, trade specialists would agree that for ag- 

gregate analysis involving a variety of commodity classes, 

it is rather difficult currently, as in the past, to find 
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aggregate data on quantity mainly because no single unit 

other than value can be established (e.g., for exports of 

fish and diamonds). Therefore, trade values have been 

used sometimes when price and quantity data should be 

used. 

Richardson (ibid.) pointed out that, in principle, if 

relative shares and relative prices are to vary inversely 

as demand theory suggests; then quantity data, and not 

value, should be utilized in the computation of relative 

shares when the elasticity of substitution (defined as 

the ratio of the percentage change in relative share to 

the corresponding percentage change in relative price) is 

less than one. He argued that the use of value (which is 

the product of price and quantity) in calculating relative 

share (to be used as the dependent variable while relative 

price is used as explanatory variable) is, in essence, 

using prices to explain variations in a price-affected 

variable. Thus, one should expect a direct variation 

(i.e., a positive elasticity of substitution), and not 

negative. 

Also when the ratio of trade values and unit values 

(which are prices derived from trade values) are used in 

the same equation as dependent and explanatory variables, 

respectively, a statistical bias (i.e., overestimation of 

elasticities) results. Junz and Rhomberg (op. cit., pp. 

261-263) discussed the statistical test of significance 

of such bias. 
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In the current study, fortunately, the situation 

described in the preceding paragraph does not arise. 

Here, both trade quantities and their corresponding 

values are available for computing prices. In the regres- 

sion actual observations on quantities, not values, are 

used to calculate relative exports or export shares. 

The use of trade values to compute average prices has 

many advantages. First, the prices derived by dividing 

values by the corresponding quantities reflect the actual 

cost of imports to the importer in the sense that those 

prices reflect, amongst other costs, transportation cost 

and import duties, where applicable. Secondly, the 

prices thus determined are effective prices; thus, that 

approach precludes the utilization of quoted prices at 

which no quantities were purchased. Thirdly, if actual 

prices at which trade was conducted vary during the year, 

then, by simple arithmetic, the prices computed in the 

manner described supra are the quantity-weighted annual 

average prices. 

Despite the suggestions made in the preceding discus- 

sion, the hard fact remains that in the final analysis, 

the choice of data for a given research depends, in large 

part, upon the purposes of the research and upon data 

availability. Interestingly, users of the CMS approach 

have enriched the applied literature with a variety of 

transformations to derive secondary and tertiary data 

(see Junz and Rhomberg, ibid.; and Richardson, op. cit.). 
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However, excessive transformation of data is not an in- 

herent characteristic of the CMS procedure. In other 

words, transformations are not necessary when disag- 

gregated data are available. The type and the degree of 

accuracy of the data set used in this research are dis- 

cussed in the chapter on data. Next, elasticity is 

defined and discussed. 

Elasticity of Substitution in Demand 

The concept "elasticity" as used in economic parlance 

refers, in general, to a ratio of percentage changes in 

two functionally related variables. In trade, elas- 

ticities may be grouped into two categories; namely, those 

elasticities that are derivatives of the trade offer 

curve and those that cannot be directly derived from the 

offer curve. The elasticity of substitution falls into 

the latter category. 

For a country engaged in importation and exportation, 

the offer curve (i.e., the locus of points in import- 

export space showing the quantities of exports offered in 

exchange for corresponding quantities of imports) can be 

used to derive the elasticities of import demand and of 

export supply as illustrated below. This illustration is 

based on Chacholiades (op. cit., pp. 171-173). 

The offer curve is depicted in Figure 4. The quan- 

tities of imports and exports are M and X, respectively. 

The elasticity of the offer curve eg at any point, 0, is 
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M -T1 

Offer Curve 

Tangent Line 

Figure 4.  A Composite Trade Offer Curve. 
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the ratio of a percentage change in M to a corresponding 

percentage change in X: 

_ dM/M _ dM   X _ dM/dX   0C  0C _ OC 
e0 - dX/X  - dX *  M -  M/X  "  DC / OC - DC      (45) 

where dM/dX, the derivative of imports with respect to 

exports, is marginal terms of trade, and M/X is average 

terms of trade.-i' 

The elasticity of demand for imports is the ratio of 

a percentage change in imports to the corresponding per- 

centage change in relative priced/ or terms of trade: 

dM/M dM/dX(X/M)      0     OC 
eM -  d(M/X)/(M/X) - l-[(dM/dX)(X/M)] " 1-e " DC-OC 

(46) 

The elasticity of supply of exports is given by: 

_     dX/X      1      _ _^_ _      DC 
eX - d(M/X)/(M/X) - (dM/dX)(X/M)-l - e -1 - OC-DC     l47' 

§■' Imports, exports, and terms of trade are used here in 
the general equilibrium context. 

2/ in general equilibrium M/X = Px/pM to maintain a zero 
trade talance (i.e., PmM=PxX); hence M/X is a measure of 
relative price. In barter exchange M/X is always the 
relative price. 
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In general equilibrium the sum of the elasticities of 

demand and supply is identically equal to minus one. 

Thus, the sum of ejyj and ex must equal negative one: 

PC     DC _  PC   (-DC) _ PC-DC _ 
eM+ex - DC-CC 

+ PC-DC - DC-PC + DC-PC - DC-PC  1 (48) 

Guy H. Crcutt (1950) defined three types of import 

demand elasticities, namely, (1) total, (2) partial, and 

(3) substitution. Total elasticity of imports is the 

percentage change in quantity imported per unit percentage 

change in the price of imports. Letting eT be total elas- 

ticity of imports and 6M/6PM be the partial derivative!/ 

of import demand with respect to its own price Pjyj, eT is 

written as: 

P 
6M    M 

eT = 6P~ '   W (49) 
M 

Prcutt (ibid.) pointed out that this definition requires 

that allowance be made for the complete response of 

domestic competitors. He gave no further details. This 

definition is flexible in the sense that, unlike the two 

that precede it, which use units of composite X as the 

price for composite M, it allows partial equilibrium 

analysis using money price. 

Partial elasticity of import demand is the percentage 

change in imported quantity per percentage change in the 

8/  The partial derivative is used here since PM is not 
the only argument of important demand. 
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ratio of its price to the price of its domestic sub- 

stitute, holding the latter constant.1/ 

P /P 
6M      _M ds 

epartial - 6(P /P  ) *  M (50) 
M ds 

This measures the percentage change in imported quantity 

per unit percentage change in import price while the 

price of the domestic (or foreign) competitor remains un- 

changed. 

In this investigation it is assumed that the compet- 

ing commodity needs not be produced domestically; in 

fact, a worthy competitor is a very similar commodity 

produced in another country and exported to the same 

market. 

The substitution elasticity is the percentage change 

in the share, denoted by $, of the domestic (or any) 

producer's supply of an imported product per percentage 

change in the ratio (
P
M/
P
S) 

0^ t^e Price of imports to 

the price of the substitute, which may be domestically 

produced or imported from a third country. 

p /p 

5$ _M S 
eS = 6(P /P ) '    $ <51) 

M  S 

The last two definitionsii^/ use relative prices to 

2/ Definition (50) is used in equation (57) below. 

1^/  Definition (51) is implied in all equations below 
which contain relative quantities and relative prices. 
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explain changes in imports, thus implying that the quan- 

tity imported of a commodity and import shares are func- 

tions of relative prices; however, the price of the sub- 

stitute need not be held constant for these indicators to 

make sense. The term "partial" should be placed before 

"elasticity" only when one of the prices used to deter- 

mine relative price is held constant in the last two 

definitions. 

A second definition of the elasticity of substitution 

given by Learner and Stern (op. cit., p. 56) is "... the 

percentage change in relative quantities demanded divided 

by the percentage change in relative prices: 

d(qi/q2)   ^VV        d l0g (qi/qi) 

e = qi/q2  + P^  = ••• = d log (P^)       (52) 

where q^  and q2 are exports from two competing supply 

sources to a third market (perhaps the rest of the 

world), and P^ and P2 are their respective prices."  This 

definition is specifically suited for pairwise comparison. 

In the preceding definitions of elasticities no spe- 

cial functional relationships have been discussed because 

"an elasticity can be estimated consistently without a 

priori knowledge of functional form" [El Badawi et al., 

p. 1731]. 

The important questions and controversies in empiri- 

cal work concern the choice of functional forms used to 

estimate economic indicators such as elasticities.  This 
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issue is summarized next. 

Functional Forms 

The choice of functional form used in an empirical 

study has far reaching effects on the outcomes; therefore, 

a basis must be established for the decision to utilize a 

specific form or system of equations. Three approaches 

to this function selection have emerged as a result of 

controversies and common practice. These popular methods 

are (1) the trial-and-error approach, (2) the general 

free functional form approach, and (3) the direct ap- 

proach.  These are defined and explained in what follows. 

The trial-and-error approach consists of trying 

various functional relationships to determine which one 

best fits the set of data under study. Given the wide 

range of possible functional forms that one could try, it 

would seem that this approach would be time consuming and 

expensive. However, if the reseacher has a priori 

knowledge of the nature of the commodity in question, or 

even a closely related product, the appropriate func- 

tional relation may be discovered in a few trials. Un- 

fortunately, benchmark information is not available for 

all studies, nor does this approach (or any approach) 

guarantee finding a good fit. Even if the investigator 

has the time and resources to try all theoretically 

plausible functional forms, the criteria by which a fit 

may be  judged is another matter of choice.  Furthermore, 
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if the number of explanatory variables included in the 

function is allowed to vary with trials, it is possible 

to obtain the best fit with a set of variables that may 

not be relevant for the purpose of the analysis an- 

ticipated (i.e., own price may be excluded in a demand 

analysis).  These points must be considered beforehand. 

The general free functional form method, unlike the 

trial-and-error approach summarized above, adopts a 

specific category of functions and fits the data to it. 

From the fitted equation the suggested economic functional 

relation is derived if certain conditions, generally 

referred to as "integrability conditions," are met [see 

Berndt et al. (1977), pp. 651-675; and Hause (1975), pp. 

1154-1178 for a detailed discussion of this concept]. 

In the application of this technique only one general 

functional form is estimated, therefore spending scarce 

resources on trying a wide range of functional forms is 

avoided. As mentioned above, the most formidable problem 

associated with the method is the integrability problem. 

This problem concerns the imposition of certain observable 

restrictions on consumer behavior in empirical models to 

be consistent with the utility maximization paradigm. 

Varian (1984, p. 136) defines the integrability problem 

thus: "Suppose that we were given a system of demand 

functions which had a symmetric negative semi-definite 

substitution matrix. Is there necessarily a utility 

function from which these demand functions can be 
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derived?" The answer is affirmative if the demand func- 

tions meet other mathematical requirements. If the es- 

timated general form is not integrable, meaning there is 

no logical systematic way to tell whether or not the 

economic relationship identified corresponds to a utility 

function, further economic analysis and policy suggestions 

using the function are suspect, albeit on strictly 

theoretical grounds. 

The various problems associated with general func- 

tional forms have been recognized and investigated by 

economic practitioners [see Just et al., op. cit., pp. 

347 and 415; Varian, 1984, pp. 137-139 and 179-188; Judge 

et al., 1980, pp. 308-310; Harrison and Davies, 1964; and 

Box and Jenkins, 1970]. These authors discuss in detail 

various functional forms or general techniques such as 

the translog, the generalized Cobb-Douglas, the general- 

ized Leontief, and the quadratic mean of order P which 

are commonly used for indirect utility function estima- 

tion. For prediction purposes the Fourier analysis, the 

Box-Jenkins autoregressive integrated moving average 

ARIMA models, and the Box-Cox transformation are often 

utilized.ii' 

li' The Fourier analysis, the ARIMA models, and the Box- 
Cox transformation are general mathematical techniques 
which are new to the field of economics; therefore their 
economic applications have received strong criticisms as 
well as exaltations from economists and other social 
scientists. 
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The Box-Cox transformation yields conditional es- 

timates, that is, estimates that are based on the given 

values of the transformation parameters. As pointed out 

by Spitzer (1978) who conducted a Monte Carlo study of 

the statistical properties of these conditional estimates, 

the standard errors of the conditional estimates consis- 

tently underestimate the relevant unconditional ones; 

therefore, using them to compute "student's" t-test 

statistics will overstate test values and thus permit the 

inclusion of undeserving variables into the equation. If 

variables that do not belong in the equation are included, 

the equation is misspecified. On the other hand, the 

fact that minimum variance is used as a criterion for 

selecting the final values of transformation parameters 

is appealing. Theoretically, however, any functional 

relationships can be manipulated in various ways to obtain 

minimum variance. In this regard, the Box-Cox transforma- 

tion is just one alternative that should be compared with 

others on the basis of cost efficiency, statistical ef- 

ficiency, and conceptual appeal. 

The Fourier flexible form has received mixed recep- 

tion from economists. Wohlgenant (1984) compared es- 

timates of food demand for the Fourier, the translog, and 

the general Leontief forms. Using likelihood ratios, 

minimum variance, and comparing his parameter estimates 

with established benchmarks, he concluded that the 

Fourier form outperformed the other two alternatives. 
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Nonetheless, the Fourier free form is not free of serious 

shortcomings. Weaver (1984) presented an enlightened 

critique of the Fourier free form and its use in estimat- 

ing economic relationships. In his critical presentation, 

he pointed out that the truncation process used by the 

Fourier analysis may not be suitable for econometric 

models where the number of observations is usually 

limited. 

The direct approach uses economic theory and a priori 

knowledge of the commodity under study to hypothesize a 

specific form of the demand or utility function. The 

specified utility function is maximized subject to budget 

and other constraints to derive the underlying demand 

equation. The demand equation is then estimated, some- 

times under additional restrictions. 

Though this approach is restrictive in the sense that 

it entertains only the hypothesized functional form, it 

provides a better guidance for the investigator by focus- 

ing attention on the specific functional relationships 

needed for the anticipated economic analysis. In the 

final analysis, however, it is the fit of the hypothesized 

functional form to the data under study which confirms or 

invalidates the appropriateness of the choice. 

In the broader view, the fine distinction made in the 

foregoing discussion of the methods of selecting func- 

tional forms perhaps does not exist. Researchers being 

generally predisposed to find results that are consistent 
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with a priori expectations based on established findings 

would try alternative approaches, or a combination 

thereof, if one method yields inconsistent outcomes. The 

purposes of an investigation and the circumstances, such 

as time, resource availability, and the idiosyncratic 

predisposition of the researcher, figure rather heavily 

in the choice of functional forms. 

The specific objective of this study is to estimate 

the elasticities of substitution in demand for imported 

fish from competing supply sources. The functional form 

that has been established in the applied literature to do 

this efficiently is the log-linear single equation demand 

equation: 

In q^ = In ag + a^ InP^ + a2 In Pj + an lnPr 

+ Oy InY + Vi 

In qj = In PQ + Pi lnPi + Pj lnPj + Pr lnPr 

+ py InY + Vj, 

(53) 

(54) 

where q^ (qj) and P-^ (Pj) are, respectively, the quantity 

and price of imports from supply source i (j); Pr is the 

price of a related commodity assumed to be exogenous to 

the system; Y is real gross national product GNP of the 

importing country, and V^ and Vj are the error terms. 

The ratio of the two demand equations, (53) and (54), 

before taking logarithm is: 



77 

a^  a-;  oij-    ay 
a0 pi  pj  pr  Y  exp. V^ 

qi/qj =    p: ^      p  F (55) 
P0 Pi i Pj 3 pr r y Y exp# Vj 

Taking natural logarithm of the equation yields: 

a   3        a   p 
Intqi/qj) = ln(a0/p0) + ln(Pi  i/Pi i) + ln(Pj 3/Pj 

j) 

(56) 
a   p       a  p 

+ ln(Pr 
r/Pr 

r) + ln(Y Y/Y Y) + Vi/Vj 

= ln(a0/Po) + (ai-piJlnPi + (a^-P-i JlnP-; 
J  J   J   (57) 

+ (ar-pr)lnPr + (aY-PY)
lnY + wij 

= 0n in + 0i InP-i + 9^ InPn + 9,- InPr- 
' J D    3 (58) 

+ Gy InY + Wij 

In equation (55) above the ex's and the p's are coeffi- 

cients of the demand equations (53) and (54), respec- 

tively. The term "exp.V" means the natural number e 

raised to the power V. That expression represents the er- 

ror term in the regression. Symmetry refers to the 

equality of the responses of two or more demand functions 

with respect to specific variables which are common argu- 

ments . Equation (58) represents a difference of the 

parameters cii and Pi. For this particular functional 

form, these coefficients (ai. Pi) represent price elas- 

ticities of demand as defined earlier. Each ©i measures 

the degree of symmetry in the demand equations (53) and 
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(54) with respect to the explanatory variable of which Q^ 

is a coefficient. Thus, an insignificant 0^ for P^ im- 

plies that demand equations (53) and (54) are symmetric 

with respect to variable P-^ (i.e., their responses to 

changes in Pj^ are the same). This applies to the rest of 

the variables in (58). The t value for each @^ is the 

test statistic for symmetry. 

Similar test statistics can be derived from the 

price,cross-price, and income elasticities -- the a^'s and 

the Pi's -- if these coefficients and their respective 

variances and covariances are estimated. 

In all of the empirical studies quoted in this study 

so far, no attempt was made to test the intuitively 

plausible, but strong, assumption that the responses of 

income and the prices of related commodities are the same 

in the two import demand equations, (53) and (54). This 

is the symmetry assumption that this study will put to a 

test. The reasons a researcher simply interested in es- 

timating the elasticities of substitution in import 

demand would tend to avoid testing the preceding assump- 

tion will become apparent when the theoretical implica- 

tions of that assumption are clarified. 

In demand theory, substitution takes place along an 

indifference curve. Assume, for the moment, that there 

are only two import sources supplying very similar but 

not identical commodities (for this study), say fresh, 

frozen, and chilled fish.  Let the indifference curve be 
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depicted by Figure 5. If the products are identical, the 

indifference curve is a straight line and there is no a 

priori basis to determine whether or not the importer 

will purchase some or all of its supply from one supplier 

if each supplier has sufficient quantity to fill all im- 

port orders for the relevant period and prices and 

transportation costs are the same. The convexity of the 

indifference curve (II) to the origin reflects diminishing 

marginal rate of substitution, that is, as more and more 

of the commodity from supply source one (Qi) is sub- 

stituted for supply from sources two (Q2), the number of 

units of Q2 that must be given up for one unit of Q^ 

decreases. The straight line AB is the budget line based 

on fixed money income Y of which all is spent on Q^ and 

Q2 so that: 

Y = F1q1  + ^2^2     or 32 = Y/p2 " pl/p2 * ^1 (59) 

The slope of the line is the negative of relative price 

pl/p2 anc* 31 (32) ^s t^e actual quantity of commodity one 

(two) imported from supply source one (two) at price P^ 

<P2>- 

Assume the consumer is compensated for changes in 

relative price so that a given level of satisfaction is 

maintained.11'   In other words, the consumer remains on 

ii/ The attainment of equilibrium at Point E2 is also 
possible with an ordinary demand if P^ decrease and P2 in- 
creases simultaneously in certain proportions to maintain 
tuility at its initial level. 
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Figure 5.  A Change in Equilibrium Along an Indifference Curve 
Caused by a Change in Relative Price. 
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the same indifference curve despite the change in relative 

price depicted in Figure 5. Initially, equilibrium is 

attained at point E^ where the indifference curve II is 

tangent to the first budget constraint AB. When the 

price of Q^ decreases relative to that of Q2, a new equi- 

librium occurs at point E2 where q'^ (g'2) 0^ the com- 

modity is imported from supply source one (two) instead of 

the smaller (larger) q^ (q2) at E^. The quantity of the 

commodity imported from source one, the relatively 

cheaper source, increased from q^ to q'^ while imports 

from source two has dropped from q2 to q'2 due to sub- 

stitution of the less expensive source one for the more 

costly source two. 

The elasticity of substitution can be defined in 

theoretical terms as the change in the ratio q.i/q.2 (which 

is the slope of the ray OE^) divided by the corresponding 

change in the slope of the indifference curve II from 

point Ei to E2, that is: 

d log(qi/q2) 

©12 = d log(dq /dq )  (Y' pr = constant, rjl,2) (60) 

The empirical definition of e^ iS: 

d log(qi/q2) 

e12 = d log(P /P )  (Y' pr = constant, rfl,2), (61) 

where Y is income and r is related good. 
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These two definitions are equivalent at points along a 

single indifference curve such as points E^ and E2 in 

Figure 5 above. 

If the demands for Q^ and Q2 respond differently to 

changes in nominal income and/or prices of related com- 

modities, then at different levels of Y and Pr (r # 1,2) 

the basic and the empirical definitions yield discrepant 

values because of asymmetry or inhomotheticity. Thus, the 

two definitions are equivalent along different indif- 

ference curves for homothetic demand. A homothetic func- 

tion is any function Q that satisfies the following 

conditions: 

Q(P1,P2,Pr,Y) = g[f(P1,P2,Pr,Y)] (62) 

ft©?!, eP2, ©Pr' ®Y) = ef(P1,P2,P4,Y) (63) 

dg/df = g > 0 (64) 

For detailed discussion of homotheticity in economic 

analysis, Silberberg (1978), Deaton and Muellbauer (1980, 

pp. 142-147), and/or most intermediate microeconomic 

texts are good reference materials. 

Figure 6 depicts the indifference map for the case of 

homothetic preferences. A ray drawn through the origin 

intersects successive indifference curves at points 

(including, but not only, the equilibrium points) where 

the ratio qi/q2 and q'i/q'2 are identical in magnitude, 

qi/q2 and q'l/q^ being the ratios at the intersections 

of such  ray  with two indifference  curves.   This 
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Figure 6.  The Indifference Map of a Symmetric Preference, 



84 

guarantees that the slopes of (successive) indifference 

curves be identical at successive equilibrium points as 

well. 

Budget lines A^B^, A2B2' anc* A3B3 represent in- 

creasing levels of money income; therefore, symmetry im- 

plies that changes in the quantities of Q^ and Q2 im- 

ported, and therefore in qi/q2, is best explained by 

changes in P1/P2 since the effects of income changes on 

Q^ and Q2 are (approximately) equal. This means that a 

given change in income produces proportionate changes in 

the quantities of Q^ and Q2 imported. If the price of a 

related commodity Pr has significant influences on the 

importation of Q^ and Q2, then for expressions (59) and 

(60)a to yield identical measures of &i2' ^t ^s required 

that these influences be symmetrical as well. This means 

that the demands for commodities Q^ and Q2 from competing 

sources are influenced symmetrically by changes in income 

and the prices of related goods. This condition requires 

that when the prices of related commodities and income are 

allowed to change, the indifference map in Figure 5 above 

appears unaltered for all choices of the other arguments 

of the import demands (Learner and Stern, op. cit., p. 

58), thus implying separability. 

Now is the time to address the question of what would 

happen if these requirements are not met. 

Suppose one goes on to estimate the elasticity of 

substitution e-^ represented by a^ in the regression 
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In (qi/q2) = a-Q  + aa^ In (P1/P2) (65) 

Figure 7 depicts the situation of asymmetry in 

demands for Q^ and Q2 • Under the initial price regime 

represented by the budget line AB, equilibrium is attained 

at E^ with q^ (q2) units of imports from supply source 

one (two). When the price of Q^ is reduced, the budget 

line rotates counterclockwise from AB to AB'. The first 

budget line AB shows that if the whole income Y is spent 

on Q^ alone, OB units of Q^ are imported. Under the new 

prices, OB' is the maximum units of Q^ if the entire 

budget is spent on Q^. As can be seen from Figure 7, OB' 

is greater than OB, thus implying that more of Q^ is pur- 

chased when its price is reduced. The new budget line 

AB* reflecting the new price ratio is flatter, that is, 

the price of Q^ relative to that of Q2 is lower along AB. 

On the contrary, more of Q2 is being imported compared to 

Ql whose price has fallen.  Put in mathematical terms: 

qi/q2 > q'l/q^     and    pi/p2 > p,i/p2' (66) 

where P^ is greater than P^'and P2 is constant. This is 

inconsistent with the usual assumption about the nature of 

substitution in which qi/q2 increases inversely with 

P1/P2, that is, when P1/P2 decreases as in this case, 
<3l/<32  should increase. 

This asymmetry is depicted  in Figure  7  by the  change 
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IZ (From homo- 
thetic pre- 
ferences) 

» ■ 

Figure 7.  Asymmetric Preference Map With Fixed Money Income.  Line 

OE* E* Shows Symmetry and Line OE E Shows the Direction 

of Asymmetry. 
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in the slope of the indifference curve as a result of a 

decrease in the price of Q^, which leads to an increase 

in the ratio of the quantity of Q^ to the quantity of Q2 

purchased with the fixed money income. The graph shows 

that when the price of Q^ is reduced, even with fixed 

money income and P2, either more of Q^ and the same quan- 

tity of Q2 or more of both Q^ and Q2 can be purchased. 

Here, the consumer/importer chooses to buy proportionately 

more of Q2. That more of each commodity Q^ is now being 

consumed when Pj^ decreases confirms Q^ and Q2 to be nor- 

mal goods. This asymmetry is the result of unequal cross- 

price elasticities (cross with a related commodity r) and/ 

or income elasticities of the two demands. 

How does this affect the estimated elasticity of sub- 

stitution? In the estimation process only observed quan- 

tities and prices are used. Under the situation depicted 

in Figure 7 the estimated elasticity will be positive. 

This happens because the estimated elasticity includes 

income effects which are asymmetrical, whereas the defini- 

tion pertains only to the substitution effect. In other 

words, the theoretical definition and the empirical repre- 

sentation are not equivalent. 

This does not mean that testing for symmetry 

beforehand is the only way to ascertain its presence or 

absence. Junz and Rhomberg (op. cit.) estimated 176 elas- 

ticities using this technique and 126 of them have the 

right negative sign.  Though they did not claim the  ex- 
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istence of symmetry in the demand system, they found com- 

fort in the high number of consistent estimates. In this 

study, however, the test for symmetry is performed ex- 

plicitly. The level of significance is five to ten 

percent; nonetheless if a test result is significant 

within 11 to 20 percent, then further investigation is 

conducted to provide additional insights. Such investiga- 

tion consists in estimating the substitution elasticity 

affected by the inconclusive test results to observe its 

sign. 

The log-linear demand functional form used here has 

some advantages and is not inconsistent with demand 

theory. One advantage of this functional form is that the 

coefficient a^ of relative price in equation (65) above 

is the elasticity of substitution as defined in expres- 

sion (61) and no further calculation involving the selec- 

tion of arbitrary weights is required as with other func- 

tional forms. Another advantage of this function is that 

it permits the estimation of the ratio of two demand 

functions such as equation (58) above. If the equations 

are symmetrical, all explanatory variables with respect 

to which demands are symmetrical will have statistically 

insignificant coefficients in regression (58) as men- 

tioned earlier. 



89 

The log-linear demand function constrains the elas- 

ticity to be constant.il/ Some economists (see Leamer and 

Stern, op. cit., p. 58) regard this as a shortcoming. 

They argue that the constancy is an inherent property of 

the logarithmic function and is not derived from theory 

or from explicit assumptions. 

However, for practical purposes, constant elasticity 

in demand may be interpreted as being the average. That 

is, though the elasticity may vary with quantity, the 

average elasticity within a range of values of quantity 

demanded is constant. This is an analogue to the assump- 

tion implicit in the use of average quantity in the com- 

putation of an elasticity in applied analysis. Such a 

practice is justified in part by practical considerations. 

The rationale is that fitting a specific line to a scat- 

tered plot is an approximation to reality; therefore, the 

most convenient approach that does not impinge upon 

economic theory unnecessarily should be adopted. This 

empirical rationalization underlies the choice of func- 

tional forms employed in this study. 

Given the small number of observations available for 

this analysis, an alternative formulation using pooled 

il/ The log-linear equation (65) can be written as: 

a   a 
qi/q2 = (P1/P2) 12 e 0- 

Therefore, if a^ varies, the functional relationship is 
indeterminate because then it means raising a variable 
pl/p2 to a variable power a]?* In this expression e is 
the base of the natural logarithm. 
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time-series and cross-sectional data is developed and es- 

timated to facilitate the identification of regional and 

intertemporal components of the elasticity of substitu- 

tion. In what follows, it is assumed that theoretical 

concerns about symmetry are already resolved by initial 

test results or they will be addressed by the fit of the 

models. 

As mentioned earlier, the market of interest at this 

phase of the investigation is the U.S. market. The 

models identify five major regions from which the U.S. 

imports fish (fresh, frozen, and chilled); namely, Canada; 

Japan; the United Kingdom; Latin America: (treated 

separately), Mexico, Argentina, and Peru; and Africa: 

The Ivory Coast and Ghana.  The equations are: 

ln(qi/qj)t = Poij 
+ Pij IrKPi/PjJt, (i^j;i,j fixed)  (67) 

ln(qi/qj) = at + pt InfPj/Pj),  (i#j; t fixed)      (68) 

where i,j = 1, 2, ..., 5 and t = 1, 2, ..., 18. The sub- 

scripts i and j in the price ratio and the quantity ratio 

refer to regions i and j. Model (67) is the time- series 

approach across the 18 years for a given pair of regions, 

i and j, and model (68) is the cross-sectional model 

across all the five regions for a given year. There are 

ten equations (a combination of five regions taken two at 

a time) for model (67) when reciprocal quantity ratios 

and price ratios are discarded with the assumption that 
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once the elasticity Pij is known, Pj^ can be derived 

without running a separate regression. However, estimat- 

ing only ten elasticities and using them to derive 

several others restrict the derived elasticities to be 

consistent with those that are directly estimated. Since 

there is no accepted rule to use in making the choice of 

(3^j to be directly estimated, and to test for consis- 

tency, all the 30 equations (a permution of six regions 

taken two at a time) are estimated. For model (68) the 

18 regressions required to estimate average elasticities 

of substitution for all of the five regions are not run 

because there are only five observations corresponding to 

the five regions. In other words, there are not enough 

degrees of freedom to estimate the cross-sectional 

average elasticities. 

Nonetheless, these two separate models are fused by 

pooling data across sections for the 18 years into one 

single model as follows: 

ln(q1/qj)t = Po 
+ aij lnRij + Pt lnT + & ln(pi/pj)t (69) 

where |3 is the average elasticity of substitution in im- 

port demand for the commodity under study; 3t is the in- 

tertemporal change in the level (intercept) of the func- 

tion and it affects all regions identically; Rjj is the 

cross-regional, influence on substitution; and PQ is the 

constant term. There are ten binary variables Rjj cor- 

responding to the ten possible combination of regions. 
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There are two time periods of interest: (1) the pre-EFJ 

period includes all the years before 1976, but only ob- 

servations for 1963 to 1976 are available for this 

period; and (2) the post-EFJ period includes all observa- 

tions since 1976 of which only those for 1977 to 1980 

which are currently available were used in the estima- 

tion.^'  The estimated form of the model is: 

10 
ln(qi/q^)t  = p0 +  S  a^j R-jj + 6(EFJ) + 3 ln(Fi/Fj)t   (70) 

i 

where R^j takes on value one for an observation pertain- 

ing to region i and j and zero for other observations, and 

EFJ takes on value one for 1963 to 197X and zero after 

197X if the effects of EFJ are hypothesized to start in 

197X. The number X varies from three to nine and there is 

an equation for each value of X. 

The Influence of Export Supply 

on Substitution in Demand 

So far the development of the model has concentrated 

on demand phenomena; however, it is conceivable that 

economic development, population growth,  total fish har- 

lA' Though many Latin American countries declared and 
perhaps enforced EFJ as early as the latter part of the 
1940s, EFJ was internationally adopted in 1976. That many 
international fishing joint venture arrangements were ne- 
gotiated during this period suggests the major effects of 
EFJ may have begun then. 
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vested by the exporting country, and the F.O.B. unit 

price charged by each exporter will affect the final GIF 

price of its product in the U.S. The last set of models 

incorporates these supply factors into the analysis. 

First, an inverse export supply (i.e., the price of 

fish imported by the U.S.) is estimated for each exporter 

from the following regression: 

In PJL = agi + a^i In N^ + a2i L^ + 03 In GDPi 
(71) 

+ 041 In PpOBi' 

where the subscript "i" refers to the exporting country, 

Nj_, LJL, GDP^, PpoBi' an<* pi represent, respectively, 

population, total fish landing or harvest, gross domestic 

product, F.O.B. price, and U.S. import price.  There are 

five inverse supply equations corresponding to the five 

regions under study.  Because the respective independent 

variables are exogenous,  these prices are estimated by 

single equations. 

Next, the estimated supply prices are used as ex- 

planatory variables to estimate (at the second stage) the 

pairwise substitution elasticities in regressions (58) and 

(65).i^/ At this point it is important to identify all 

the equations which are estimated for each set of models. 

For symmetry test, equation (58) is estimated for 

the initial set of models involving only demand factors 

1^/ The expression "pairwise" is used here to distinguish 
between an equation involving two exporters and that which 
involves one country and the rest of the world. The lat- 
ter is not pairwise; it is "one against the rest." 
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for (A) "pairwise" and (B) "one-country-against-the-rest- 

of-the-world" elasticities of substitution. Equation 

(65) is estimated for all pairs of countries satisfying 

the symmetry conditions for elasticities (or comparisons) 

of the two types. For the two-stage models which incor- 

porate individual country's or region's supply factors, 

only the pairwise elasticities were estimated (at the 

second stage) since it would not make sense to aggregate 

the inverse supply equations each of which contains the 

regional or national F.O.B. price (i.e., the price of the 

commodity at country i's port). Without aggregate supply 

with the same arguments as the individual supplies, elas- 

ticities of type (B) was not estimated for the two-stage 

models. Also equation (70) is estimated. All other 

equations are estimated by ordinary least squares except 

where serial correlation problems are significant. In 

those cases maximum likelihood methods are used. 

The product form and data set used in this study are 

discussed in the next chapter. 
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CHAPTER V 

THE DATA 

The importance of data availability and the 

reliability of available data for empirical research can- 

not be overemphasized. There are many sources for inter- 

national trade statistics today, but many of these 

sources do not cover all countries -- especially the 

developing nations. This has been the limiting factor as 

far as the scope of this work is concerned. The original 

project was to cover at least 25 developing countries and 

five developed or industrialized nations; but, unfor- 

tunately, the available consistent information covers only 

those five developing countries and four industrialized 

nations that are considered in this analysis. 

The trade data utilized in this analysis are the im- 

ports reported by the importing countries. The data 

labeled exports are actually import data reported by the 

receiving countries. A look at the data sources will 

reveal that considerable discrepancies exist between an- 

nual exports reported by each exporter and the same 

transaction as reported by the receiving countries. 

These discrepancies are found not only in values, but 

also in the guantities; therefore, they are not caused by 

differences in the valuation process or by the inclusion 

of transfer costs. This suggests that these data must be 

reconciled or a choice must be made between them. 
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The import data are the more reliable figures of the 

two for a number of reasons. First, they are the figures 

that are validated by the receiving side. Second, many 

exports destined for one country are often diverted to 

other destinations while in transit due to order cancella- 

tion, the urgency of need at the new destinations, or for 

other reasons. Third, the exported quantity or a sub- 

stantial portion of it may be destinted for a third 

country. However, to shorten trade records, these may be 

reported as exports to the first receiving country. Many 

of these problems are explained in detail by the sources 

(The World Trade Annual). 

Another rationale for using imports instead of ex- 

ports is that the former include the total cost the 

importer/consumer must pay. Imports are reported C.I.F.: 

Cost of the product in the producing country plus in- 

surance to cover possible loss in transit plus freight 

from the source to the importing country. All of these 

costs are reflected in the prices paid by the final 

buyer; therefore, for demand analysis, imports should be 

the more representative data. Canada does not report 

C.I.F. figures; so its import values are adjusted by ap- 

plying an F.O.B. to C.I.F. adjustment factor. 

All exports figures are F.O.B.: Free On Board. In 

other words, export values reflect only the cost of the 

product in the producing country. These values do not 

fully represent the total cost that consumers in the  im- 
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porting country have to pay for the product. For import 

demand analysis, the export values are not suitable in the 

sense that when those values are divided by their cor- 

responding quantities to derive product price, the 

figures thus obtained would inevitably understate the 

price paid by final consumers. 

Nonetheless, for export supply estimation equation 

(71), the F.O.B. values of exports are utilized instead of 

the C.I.F values because the former valuation reflects 

the price received by the exporters. The decision to ex- 

port a given quantity of fish is based in part on the 

F.O.B. price in the producing country. 

The Product 

The United Nations (U.N.) uses a five-digit coding 

system to classify all products and subdivisions of 

general products. The classification consists in iden- 

tifying a section with the first digit, a division with 

the next two digits, a subgroup with the first digit after 

a decimal point, and an item with the last digit (see 

ST/STAT/  Ser.M/34). 

The commodity fish (fresh, frozen, and chilled) con- 

stitutes the largest fish product traded internationally. 

Fish traded in this form may be consumed directly, it may 

be transformed and resold for consumptive purposes on the 

domestic market, it may be re-exported once transformed, 

or it may be put to industrial uses.  It is  assumed in 
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this study that a model of global trade in this commodity 

can be utilized to make inferences about seafood trade in 

general since both industrialized and developing 

countries are engaged in the exportation as well as the 

importation of this form of fish. 

The Standard International Trade Classification 

(SITC) code for this product was 031.1, and is now 034. 

The reasons and details of this and other SITC changes 

are given in the sources related to the SITC which are 

cited in the refence list of this work.!/ 

Fish classified under 031.1/034 may be for various 

uses as mentioned earlier: "They may be for direct con- 

sumption, for industrial purposes (canning industry, 

etc.), for spawning, or for aquaria. They remain class- 

ified here if whole, headless, in pieces, filleted, 

chopped, minced, or ground" (ST/STAT/Ser.M/34, p. A5). 

This includes livers and edible roes of fish. 

Other Data 

For the constant market share analysis in the first 

phase and the direct estimation of elasticities of sub- 

stitution in import demand, only the data described supra 

are employed. However, the estimation of import demand 

and export supply used several other data from a number of 

U.N. data reporting sources. 

%.! The change from 031.1 to 034 appears in the 1980 and 
later issues of the World Trade Annual and other U.N. 
trade statistical publications. 
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The real gross national product (GNP), the real price 

of beef in the U.S., the gross domestic product (GDP) for 

the exporting countries, their populations, and their 

F.O.B. to C.I.F. conversion factors were obtained from 

the International Monetary Fund IMF Financial Statistics. 

The base year for the real values is 1975. That year is 

one of the common base years for most U.N. data; there- 

fore, no effort has been made in this work to arbitrarily 

select another base year. According to the source, the 

data are derived from national trade statistics from the 

countries concerned. 

The data on annual landings of fish were obtained 

from the U.N. Statistical Yearbook. The initial reason 

for using this source instead of F.A.O. Production Year- 

book was simply to get all the data from sources that 

would cause the fewest discrepancies or no discrepancies. 

Since the bulk of the data, or the main trade data, come 

from the U.N. statistical publications -- these publica- 

tions often use approaches that are different from those 

of F.A.O. -- it was decided that the annual catch data 

be taken from those other U.N. sources.!/ Fortuitously 

the data from F.A.O. were found to be consistent with 

those used here. 

.2-/ The F.A.O. is a U.N. body, but it has its own ap- 
proaches to data collection and estimation. Quite often 
their statisticians believe more in their own estimates 
than in the U.N.'s. 
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All the data used in this study are reported in cor- 

responding units for comparability (i.e., values are 

expressed in United States dollars, quantities in metric 

units, and landings in live weight equivalents). Each 

table clearly explains these and other characteristics of 

the data it contains. 

Data Transformations 

The data for the current investigation required only 

"minor" transformations. To estimate effective average 

annual prices, import values were divided by the cor- 

responding quantities as mentioned earlier. Model (71) 

estimates each exporter's inverse supply function which 

has F.O.B. price as one of its arguments. For each equa- 

tion in this system (71), import values (which were 

generally C.I.F. values, except for Canada) were con- 

verted to F.O.B. valuation by applying the appropriate 

C.I.F. to F.O.B. conversion factors.2/ 

For many years the United Kingdom (U.K.) did not 

report quantity data on fish imports. In this case, and 

in similar cases for other countries which are clearly 

explained in the data tables where they occur, the import 

values are divided by the average annual price paid by 

the U.K. (as reported by the exporter) to estimate cor- 

responding figures for quantities. 

2/  Reasons why import, and not export, values have been 
used are given in the preceding section of this work. 
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The price of beef was reported in cents per pound in- 

dexed to 1975, but in the estimation the figures are con- 

verted to dollars per metric ton by multiplying each 

figure by 2204.5, which is the number of pounds per metric 

ton. 
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CHAPTER VI 

THE RESULTS 

Constant Market Share Analysis CMSA 

The general objectives and the specific goals of this 

investigation are stated in the introduction. The empiri- 

cal results presented under the CMSA covers the first two 

goals; namely; to calculate the actual growth in fresh, 

frozen, and chilled fish exports of Canada and the United 

States and to partition the computed growth into the com- 

petitiveness effect CE, the trade direction or market dis- 

tribution effect MDE, and market size effect MSE. The 

results discussed here are computed by applying equations 

(35) and (36) to the data in Tables 16 and 17. Table 6 

provides a description of the step-by-step computation. 

Changes in exports are assumed to be caused by three 

main factors: (1) changes in relative prices and other 

factors which account for a country's competitiveness; (2) 

changes in the geographical distribution of demand which 

account for the differential growth of import demand in 

individual markets; and (3) growth in overall world demand 

for the particular commodity. These are measured by CE, 

MDE, and MSE, respectively. For example, a positive value 

of the competitiveness effect CE implies that changes in 

relative prices were favorable for the year in question so 

that the considered country was able to sell more of its 
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product, thus increasing its shares of the focus markets 

over their base year levels. In other words, the country 

remained competitive for that year. Conversely, a nega- 

tive value of CE signifies that the country in question 

could not sell enough to maintain its shares either be- 

cause other countries have lowered their prices or because 

the focus country charged a higher price or both. 

A positive market distribution effect MDE shows that 

changes in the direction of exports that were effected in 

the year in question resulted in increased sales and thus 

caused that country's shares to increase. A negative 

value of MDE implies the opposite, i.e., changes in the 

direction of exports led to smaller sales and reduced 

shares. 

Finally, a positive value of the market size effect 

MSE indicates that the rate of growth in export supply to 

the world market of the focus country exceeds the rate of 

growth of overall demand for that product in the con- 

sidered markets. A negative value implies that, that 

country's supply grew (or declined) in percentage terms 

more slowly (faster) than the demand for that product in 

the given year in the world market. These interpretations 

apply to all the empirical results in Tables 6 and 7. 

Canada 

Canada's shares of the Japanese market and the 

European markets, with the exception of the U.K., in- 
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Table 6. A Decooposition of Canada's Fish (Fresh, Frozen and Chilled) Export Growth Using Shifting Bases and Using a Single Base,* 1963-1981 (continued). 

U.S. Japan       United Kingdom       France       W. Germany      others** Canada's World SumnarY 

Year  Share Share   CE Share CE Share   CE Share   CE   Share   CE Share CE KDE USE 
Change in 
Exports 

1975 I       (-98684) (* 10437) 
| 26.410  »32074 4.564 »5637 

1976 I       (-142509) («7022) 
| 22.118  -29029 2.822 -4734 

1977 I       (-135663) (.31183) 
| 23.164  *7083  8.527 .21459 

1978 I       (-153664) (.15391) 
I 23.169  .39    4.561 -14118 

1979 I       (-215468) (.18443) 
I 22.278  -9185  4.722 .663 

1980 I       (-207891) (.24443) 
I 21.394  -8433  7.408 -9155 

1981 I       (-186150) (.48626) 
| 25.585  .44320 10.885 .15879 

1982 I       (-154606) (.59892) 
I 27.431  .18113 10.883 -10 

(-7356) 
1.066  -575 

(-7448) 
1.039  -31 

(-6243) 
2.336  .1553 

(-5793) 
4.388  .3761 

(-8270) 
3.862  -11180 

(-4707) 
5.574  .4079 

(-3983) 
5.723  .325 

(-1452) 
6.886  .12544 

(♦1512) (.15459)      (.3871) (-74761) (.7922) (.98026) 
5.194   .2271 8.708  +8851 1.111  .90 10.882   .48348 -7069 -10092    .31187 

(-453) (.16306)      (.417) (-122906) (.23934) (.89650) 
3.987   -2022 8.570  -329 1.143  .196 9.563   -35949 .9518 .17109    -9322 

(.5129) (.32333)      (.8584) (-64677) (-2766) (.128651) 
6.795   .5674 14.708  .15264 1.838  .4061 11.448   -55094 -13457 H9571    »61208 

(.5814) (.28522)      (.18951) (-90779) (.26555) (.82039) 
7.003   .440 13.179  -3800 3.865  .10988 11.721   -2690 .8988 .11517    .17815 

(.3217) (.28151)      (.12790) (-60937) (.66897) (.141524) 
5.845   -2490 12.607  -1478 2.188  -11787 11.193   -25467 .10469 .62482    .47484 

(♦4313) (.27993)      (.10336) (-145513) (.42348) (♦87169) 
6.267   ♦gOS 11.290   -3846 1.738  -3400 10.811   -1540 -9143 -5313    -15996 

(-1445) (.20033)      (12935) (-109984) (.56234) (.133037) 
3.625   -6037 9.136   -50809 2.048  .2386 12.711   .51064 .5947 .22276    .79287 

(-1137) (♦10819)      (♦11797) (-74687) (.4901) (.72954) 
3.764   .319 5.645   -9591 1.732  -2737 12.275   >B6n -22308 ♦16838    ♦16838 

The figures in parentheses are calculated by using 1965 a 
* Other = Italy, Denmark, Portugal, Belgium and Luxenfeurg, 

; the base year while the other figures are derived from using year t)l as the base year for year t. 
The Netherlands, Sweden, Switzerland, and Spain. 

o 



Table 7. A Decomposition of U.S. 
1963-1981. 

Fish (Fresh, Frozen and Chilled) Export Growth Using Shifting Bases* 

Canada Japan United Kingdom France U.S . World Summary 

Change in 
Year Share CE Share CE Share CE Share CE Share CE MDE MSE Exports 

% % % % % 

1963 73.5 0.3 1.4 0.9 4.8 
1964 58.3 -1531 15.5 6884 2.8 568 1.9 9.5 6598 967 774 8339 
1965 63.5 - 516 1.8 -6676 13.9 -633 2.1 120 5.0 -6673 -2350 3547 -5476 
1966 63.7 19 2.5 426 3.6 -7189 2.8 534 5.9 -6210 8100 793 2683 
1967 48.1 -1951 2.5 11 5.5 1258 3.1 139 6.3 - 551 1427 -22 854 
1968 38.2 -1107 2.2 - 258 3.7 -588 2.3 -1154 4.3 -3107 -1616 4409 -314 
1969 63.6 2378 8.1 5529 3.3 -290 2.4 96 6.9 7713 -938 826 7601 

1970 77.6 1483 4.8 -3224 3.0 -273 2.6 224 6.2 -1790 -277 2207 140 
1971 76.1 - 179 4.7 - 132 2.6 -437 4.1 1815 6.2 1067 -891 4487 4663 
1972 62.0 -2270 2.9 -2433 4.4 1638 4.3 262 6.3 -2802 3278 292 768 
1973 59.1 - 963 6.5 7893 4.4 -5 3.0 -1722 7.1 5203 -1213 6547 10537 
1974 70.7 2422 2.1 -9527 1.9 -2895 2.4 -974 4.9 -10974 -180 2540 -8614 
1975 64.8 -1383 3.8 4120 2.7 926 4.5 3451 6.4 7113 1109 162 9284 
1976 68.9 1365 1.9 -5295 2.9 185 4.8 433 6.6 -3312 4716 2887 4336 
1977 67.9 - 486 8.1 23142 1.7 -1403 3.9 -1883 9.9 19370 5291 10368 35029 
1978 40.0 -8793 14.7 23555 1.7 49 4.3 778 10.0 15590 -15155 3574 4009 
1979 74.4 17098 16.4 7176 1.6 -165 5.7 3022 13.4 27131 3344 12004 42479 

1980 82.4 5269 18.2 6071 2.1 1075 5.7 61 15.5 12476 -12430 12703 12749 
1981 80.2 -1439 19.1 4191 1.8 -670 5.0 -1713 16.1 369 -800 22827 22396 

* "Shifting bases" means using year t as the base year for year t+1. 

o 
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creased measurably. However its increased sales in Japan 

and Europe were more than offset by substantial reductions 

in its shares of the U.S. and the U.K. markets. 

Increased fish production in the U.S., Canada's big- 

gest fish trading partner, has caused increased U.S. 

resistance to Canadian fish. Normally increased domestic 

production of importables should lead to increased resis- 

tance to importation of that product from any source; but 

because of similarities between U.S. produced fish species 

(i.e., salmon, pollock, ocean perch, haddock, and cod) and 

those exported by Canada to the U.S. and other countries, 

the U.S. resistance to Canadian-produced fish appears to 

be stronger than to products from countries which export 

other species. For example, the U.S. imports of fresh, 

frozen, and chilled fish are predominantly shrimps, prawns 

or other tropical species not exported (at least not in 

large quantities) by Canada. This explains in part the 

substantial drop in Canada's share of the U.S. market from 

about 51 percent in 1963 to about 27 percent in 1982. 

Also for several years (1965, 1969, 1974, 1975, and 

1980) Canada's supply of fresh, frozen, and chilled fish 

grew in percentage terms less rapidly than world demand 

(see the values of MSE for these years), therefore its in- 

creased sales in Europe and in Japan constitute a diver- 

sion of exports from the U.S., a closer and larger market, 

and from the U.K. This change in the direction of exports 

is indeed a logical response to increased resistance from 
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the U.S. Perhaps due to increased competition from the 

U.S. -- they both produce similar species as stated above 

-- the redirection of exports by Canada to Japan and 

Europe has simply improved its aggressiveness in those 

markets; its overall share of world market for the product 

decreased from 18 percent in 1963 to 12 percent in 1982. 

For the entire duration of the period under study 

Canada's fresh, frozen, and chilled fish pricing was not 

competitive; but when each year's relative prices are com- 

pared with those of the preceding year, there are short- 

run improvements. This can be seen by comparing the long- 

run effects in parentheses in Table 6 with the year-to- 

year effects for the same year. For example, CE's for 

1975, 1977, 1981, and 1982 emphasize this point in which 

the CE figures computed for the 1965 base year are nega- 

tive while those calculated on the basis of the annual 

changes in market share are positive. This suggests that 

for some years Canada has been able to maintain its com- 

petitive position relative to that of the previous year 

but that over the period of analysis, the competitiveness 

effect for Canada is negative. 

However a statistical test of the hypothesis that the 

mean difference between the two sets of indicators is zero 

failed to reject the hypothesis. The student's t-test 

statistics with 17 degrees of freedom for the CE, MDE, and 

MSE were .94, -1.53, and -.64, respectively. The test 

results do not cover comparisons between other pairs of 
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base-years; therefore, they should not be regarded as con- 

clusive evidence of the absence of base-sensitivity in the 

CMS analysis. 

The U.S.A. 

The U.S. shares of all considered markets increased 

during the period under study. The growth in the U.S. 

share of the Japanese market was markedly bigger than that 

for any other country. On the other hand, the U.S. con- 

tinued to export to markets such as the U.K., France, and 

Canada in which demands were not expanding as rapidly as 

overall world demand in many years (see the MDE's for 

1965, 1968-1973, 1978, 1980, and 1981). Rising U.S. 

supply to these markets despite the slow growth of demand 

for fresh, frozen, and chilled fish in them and changes in 

the "mix" of countries being supplied by the U.S. are 

indeed the causes of the negative MDE's. Had it diverted 

more exports to rapidly growing markets, the MDE's would 

have been positive, as discussed in Chapter IV of this 

paper. 

After 1976 the U.S. became continuously price com- 

petitive in the international market for fresh, frozen, 

and chilled fish. No such continuous trend in price com- 

petitiveness is observed prior to 1976. Perhaps this 

trend can be attributed to EFJ since the U.S. is a coastal 

nation. The trend appears to be the same in all the con- 

sidered markets.  The greatest magnitudes of U.S. competi- 
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tiveness effect were in the Japanese market. On the 

whole, the U.S. share of the world market for fresh, 

frozen, and chilled fish increased measurably during the 

period under study. 

Own Price, Cross Price, and Substitution 

Elasticities of U.S. Import Demand 

for Fresh, Frozen, and Chilled Fish 

This section of the empirical results covers the rest 

of the specific goals set in the introduction chapter of 

this paper. The five groups of estimated elasticities 

covered are as follows: (1) total own price and cross- 

price (cross with beef); (2) country-pairwise substi- 

tution; (3) one-country-vs-the-rest-of-the-world substi- 

tution; (4) region-pairwise substitution; and (5) average 

long-run substitution. The estimates in group two and 

three are accompanied by elasticities which measure sym- 

metry. 

The average own price elasticity of the U.S. total 

import demand for fresh, frozen, and chilled fish is about 

-.236; the average cross-price elasticity is about +.323; 

and the average GNP elasticity is about 2.669. These 

results are found in Table 8. The own price and GNP elas- 

ticities reported here fairly approximate the -.52 and 

2.02 average own price and income elasticities for fillets 

reported by Tsoa et al. (1982, p. 487). 



Table 8. United States Total Demand for Fish (SITC 31.1/34) Imports. 

Ln (O") + a^  Ln(P) + 02 Ln(PgF) + 03 Ln(GNP) + a4 Ln(TIME)    Rho    DW R2    R2 FCnj^,^) 

OLSQ 

ARI 

1.88848 
(.16) 

3.6575 

(.39) 

.166072 

(-.90) 

.262269 

(-1.00) 

+  .327863 
(1.55) 

.361597 

(1.62) 

+  2.45397 
(2.27)** 

+  2.75343 

(2.49)** 

1.2297 
(-.48) 

1.85603 .315539 

(-.72) (1.24) 

.843693 
(-.32) 

1.26519 .279249 
(-.47) (1.14) 

1.441 

12.08 

.96 .94 

.99  .98 

73.71 (4,13) 

255.40 (4,13) 

OLSQ 

ARI 

4.8201 
(-.43) 

4.37706 
(-.39) 

- .262269 

(-1.45) 

- .311259 

(-1.57) 

+  3.23287 
(3.23)** 

+  3.55901 

(3.46)** 

1.501 

2.01 

.95 

.98 

.94 

.98 

88.68 (3,14) 

198.64 (3,14) 

OLSQ 

ARI 

8.48642 
(-3.19)** 

9.636663 
(-3.24)** 

.297273 
(-2.14)** 

.356006 
(-2.23)** 

2.93806 
(8.38)** 

3.09247 

(7.87)** 

1.521 .95 .94 

.258938 
(1.08) 

.98  .97 

141.47 (2,15) 

296.77 (2,15) 

103.92 (3,14) 

216.18 (3,14) 

OLSQ 

ARI 

3.23424 
(-.80) 

4.00307 
(-.90) 

.219518  + 
(-1.54) 

.271338  + 

(-1.66) 

.31794 

(1.55) 

.336576 
(1.56) 

2.05194 
(3.10)** 

2.14366 
(2.97)** 

.270131 
(1.07) 

1.48 

2.02 

.96  .95 

.98  .98 

I = Durbin-Watson test for serial correlation is inconclusive. 
* Estimate significant at the 90 percent level of significance. 

** Figures in parentheses are students' t-test statistics. The degrees of freedom for each t value is equal to the degrees of freedom 
of the denominator of the F-statistics, that is, the number nj in F(n,,n2). This will be the case in all the results. The double 
asterisk (**) implies that the estimate is significant at the 95 percent level. 

ARI = Maximum likelihood procedure of the Beach-Mackinnon type has been applied to correct for first-order serial correlation. 
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Symmetry Tests for Country-Pairwise 

Substitution Analysis (Table 8) 

The symmetry test is passed trivially by most pairs 

of estimated (U.S. fresh, frozen, and chilled fish) import 

demand equations. This means that the variable in ques- 

tion (i.e., the price of beef Pup) was statistically in- 

significant in each demand equation and the difference of 

its coefficients in the pair of demand equation (i.e., aBp 

- |3Bp = ©Bp) as measured by the coefficient of PBp in the 

ratio of the two equations was also statistically not dif- 

ferent from zero. The main exceptions were Japan vs the 

U.K., which is asymmetrical with respect to GNP; Canada vs 

Mexico, with respect to the price of beef; Canada vs U.K., 

with respect to GNP; Mexico vs the U.K., with respect to 

GNP; Peru vs Argentina, with respect to GNP; Peru vs the 

U.K. with respect to the price of beef and GNP; the Ivory 

Coast vs the U.K. and Ghana vs the U.K., both with respect 

to GNP. Thus the symmetry test failed for comparison be- 

tween the U.K. and most countries because of the very high 

GNP elasticities of U.S. demand for fresh, frozen, and 

chilled fish from the U.K. These results are found in 

Tables 1-1 and 1-2 of Appendix I. 

Country-Pairwise Substitution Elasticities (Table 9) 

The average elasticity of substitution for Japanese 

fresh, frozen, and chilled fish, excluding cases where the 

symmetry test failed,  is about -1.921;  for Canada the 



Table 9. Country-Pairwise Elasticities of Substitution in U.S. Import Demand for Fresh, Frozen, and Chilled Fish. 

i/j DW R2 R2 Rho F(l,16) 

Japan/Canada Ln(Qj/Qc)  = .91626 
(-6.91) 

1.55494 LnfPj/P^ 1.59NS 

(-3.47)** 

.43 .39 12.01 

Japan/Mexico LIUQJ/QH)  = 2.26522  - 
(25.35)** 

1.6691 Ln{Pj/PK) 1.61NS 

(-5.15)** 

.62 .60 26.51 

Japan/Peruf Ln(Qj/Qp)  = 2.04879  + 

(4.92)** 

.417609 LnfPj/Pp) 1.54NS 

(.74) 

.03 — .54 

Japan/Argent ina Ln(Qj/QAg) = 

AR1 

3.63676  - 

(10.09)** 
3.56094  - 

(4.67)** 

2.53786 Ln(Pj/Pkg) 

1.36006 Ln(Pj/Phg) 

.56P 

(-1.80)* 
2.11 

.  (-1.48) 

.18 

.38 

.13 

.34 .77602 
(4.83)** 

3.61 

9.85 

Japan/Ivory Coast i>MQj/QIC)   = 3.32151  - 

(16.99)** 

.529285 Ln(Pj/Plc) 1.70NS 

(-.68) 

.03 _._ .46 

Japan/Ghana WQj/Qto)   = 

AR1 

4.41244  - 
(12.55)** 
4.18408  - 

(10.03)** 

.662412 LntPj/PQ,) 

.431787 LnfPj/P^) 

1.431 

(-1.54) 
1.81 

(-.82) 

.13 

.15 

.08 

.10 .320886 
(1.28) 

2.39 

2.85 

Japan/U.K.f 
^(QJ/QUK) = 

AR1 

4.88555  + 

(7.56)** 

3.73708  - 
(5.14)** 

2.91859 LnfPj/Pjjjj) 

.739443 LniPj/P^) 

.97P 

(1.93)* 
1.59 

(-.69) 

.19 

.50 

.14 

.47 .822134 

(6.51)** 

3.73 

15.94 

Canada/Mex ico 

AR1 

3.19345  - 

(42.1143)** 

3.15685 - 

(16.25)* 

1.55157 Ln(Pc/PM) 

.852294 Ln(Pc/PM) 

1.041 

(-6.62)** 

1.28 

(-3.23)** 

.73 

.76 

.72 

.74 .755951 

43.86 

49.35 

(5.28)** 

H 



Table 9. Country-Pairwise Elasticities of Substitution in U.S. Import Demand for Fresh, Frozen, and Chilled Fish (continued). 

i/j DW Rho 
'(1,16) 

Canada/Peru     ^MQc/Qp) 

AR1 

Canada/Argentina Ln(Qc/Qi>a) 

AR1 

Canada/Ivory Coast Ln(Qp/Qjp) 

AR1 

Canada/Ghana    LnJO^/Qgij) 

AR1 

Canada/U.K.f    Ln^/Q^) 

AR1 

Mexico/Peru     ^(Qj^/Qp) 

AR1 

2.68594  + 
(6.23)** 

.195023 Ln(Pc/Pp) l.Ol1 

(.45) 

.01 — — — .20 

2.98575  - 
(6.97)** 

.177/29 Ln(Pc/Pp) 1.68NS 

(-.46) 
.24 .22 .5817 

(2.21)** 
3.06 

5.08491  - 
(7.09)** 

3.24051 Ln(Pc/PAg) .50P 

(-2.03)* 
.21 .16 4.13 

4.67171  - 1.87344 Ln(Pc/PAa) 2.04 .42 .39 .792793 11.67 
(4.98)** 

\*       rxy 
(-1.50) (5.21)** 

4.0957 .811464 Ln(Pc/PIC) 1.171 .06 .04 1.06 
(11.47)** (-1.03) 

4.13595  - .814119 Ln(Pc/PIC) 1.59 .10 .05 .324718 1.85 
(10.68)** (-1.07) (1.10) 

5.11384  - .74624 Ln(Pc/PGh) 1.301 .14 .08 2.38 
(11.61)** (-1.61) 
4.67981  - .274585 Ln(Pc/PGh) 1.75 .20 .15 .443606 3.99 
(8.89)** (-.58) (1.95) 

4.02681  - 
(12.17)** 

1.16905 LnfF^P^) .25p 

(-.89) 

.05 — .80 

4.42725  - 1.68969 LnfFc/Pux) 1.03 .59 .56 .887878 22.63 
(5.84)** (-2.58)** (9.28)** 

.897014 - 
(1.22) 

1.25576 Ln(PM/Pp) .64P 

(-1.42) 
.11 .06 2.02 

.259403 - .654616 Ln(PM/Pp) 1.58 .12 .07 .720607. 2.28 
(.43) (-1.41) (4.31)** 



Table 9. Country-Pairwise Elasticities of Substitution in U.S. Import Demand for Fresh, Frozen, and Chilled Fish (continued). 

i/j DW Rho ■(1,16) 

Mexico/Argentina ^niO^/Qj^g) 

AR1 

Mexico/Ivory Coast LnfOw/Q-^) 

AR1 

Mexico/Ghana    ^^^Vl^GY)) 

Mexico/U.K.f    Ln^/Qux) 

AR1 

Peru/Argentinaf  Ln(Qp/QAg) 

AR1 

Peru/Ivory Coast Ln(Qp/QIC) 

AR1 

Peru/Ghana      LnJOp/Pg^) 

AR1 

.563585 + .782979 Ln(PM/PAg) 1.011 .04 — .61 
(1-54) (.78) 

1.24591  - 1.5229  Ln(PM/PAg) 2.04 .19 .14 .788316 3.85 
(1.55) (-1.68) (4.68)** 

1.41569  - 2.40743 Ln(PM/PIC) 1.311 .42 .38 11.59 

(5.96)** (-3.40)** 
1.31344  - 1.88289 Ln(PM/PIC) 1.86 .25 .20 .368412 5.36 

(4.40)** (-2.46)** (1.36) 

1.40508  + .191216 Ln(PM/PGh) 1.55NS .01   .10 
(3.13)** (.32) 

1.09091  - .493104 LH^/PUK) .42P .03   .54 
(3.80) (-.74) 

1.14306  - 1.26981 1^/?^) 1.28 .30 .25 .824418 6.71 
(1.86) (-1.86)* (6.59)** 

1.70857  + 1.556931 Ln(Pp/PAg) .65P .06   .95 
(1.84) (1.00) 

.895146 - .74311 Ln(Pp/PAg) 1.90 .11 .05 .874131 1.98 
(.62) (-1.07) (7.39)** 

.57955  - .56186 Ln(Pp/PIC) 1.471 .04   .69 
(1.43) (-.83) 

.493854 - .825242 Ln(Pp/PIC) 1.65 .11 .05 .21737 1.95 
(1.13) (-1.25) (.79) 

1.45084  - 1.44891 Ln(Pp/PGh) 1.081 .14 .09 2.65 
(4.83)** (-1.63) 
1.53644  - .646765 Ln(Pp/PGh) 1.79 .12 .07 .519102 2.25 
(3.12)** (-.83) (2.35)** 

Ul 



Table 9. Country-Pairwise Elasticities of Substitution in U.S. Import Demand for Fresh, Frozen, and Chilled Fish (continued)'. 

i/j DW R2 R2        Rho       F(1/16) 

Peru/U.K.r      LnfQp/P^) = 

AR1 

Argent ina/Ghana  Ln(QHQ/QQ^ ) = 

Argentina/U.K.   Ln(QAg/QuK) = 

AR1 

Ivory Coast/Ghana LnfQj^/QQjJ = 

AR1 

Ivory Coast/U.K.f LnCQ^/Q^) = 

AR1 

Ghana/U.K.f     LMOQ^Q^) = 

AR1 

3.25471  + 1.72803 LnfPp/Puj^ .92F .19 
(3.23) (1.97)* 
1.73147  - .154205 LnfPp/PuK) 1.28 .16 
(1.56) (-.26) 

.561602 + .490941 Ln(PAa/PGh) 1.46NS .03 
(1.47) 

-1.11842  - 2.75621 Ln(PAg/PUK) .81P .42 
(-2.19)** (-3.38)** 
- .763652 - 2.28275 L^VPUK) 1.68 .35 
(-1.28) (-3.01)** 

1.20572  - 1.1389 Ln<PIc/PGh> 1.401 .16 
(3.03)** (-1.74) 
1.13041  - 1.03481 Ln(PIc/PGh) 1.61 .13 
(2.55)** (-1.53) 

.276542 - .298551 Ln(Plc/Pm) 1.88P .04 
(.38) (-.25) 
- .307911 - 1.42506 Ln(Plc/PUK> 2.03 .13 
(-.38) (-1.36) 

- .373029 - .0823534 LnCPGh/Puv) .84P .01 
(-.61) (-.15) 

.190262 + .221999 MPO/PUK) 1.59 .01 
(.25) (.41) 

.14 

.11 

.38 

.31 

.11 

.08 

.08 

.821345 
(5.69)** 

.611046 

.168204 
(.56) 

.637141 
(2.94)** 

.613709 

(2.85)** 

3.87 

3.07 

.51 

11.41 

8.50 
(2.96)** 

3.04 

2.43 

.06 

2.48 

.02 

.12 

f = Symmetry was not confirmed by test results. P = Positive autocorrelation problem is serious. NS = Not significant. I = Durbin- 

Watson test for serial correlation is inconclusive.  * Estimate significant at the 90 percent level of significance. 

** Figures in parentheses are students' t-test statistics. The degrees of freedom for each t value is equal to the degrees of freedom 

of the denominator of the F-statistics, that is, the number ^ in Ffn^^). This will be the case in all the results. The double as- 
terisk (**) implies that the estimate is significant at the 95 percent level. 

cr> 
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average is about -1.774; Mexico, -1.576; Peru, -.861; Ar- 

gentina, -1.802; the Ivory Coast, -1.237; and Ghana, 

-1.027. The higher the elasticity of substitution, the 

the closer they are to each other in meeting consumer and 

producer needs or the more uses the product can serve to 

fulfill. However, the estimation of substitution elas- 

ticities for Peruvian and Ghanian fresh, frozen, and 

chilled fish in the U.S. market may have been affected by 

asymmetry. 

The elasticity of substitution measures the propor- 

tionate effect of a one percent increase in relative 

prices on a country's exports in a given market. For ex- 

ample, the average elasticity of -1.802 for Argentina im- 

plies that a ten percent rise in relative prices of the 

product on the U.S. market will cause consumers to sub- 

stitute cheaper products for expensive ones and on the 

average Argentina's relative exports of the product to 

that market will be reduced by 18 percent. The inter- 

pretation is even clearer when applied to a pairwise com- 

parison. For example, the elasticity of sbustitution of 

Canadian fish (fresh, frozen, and chilled) for that of 

Japan is about -1.555. This implies that a ten percent 

price cut (increase) by Japan (Canada), all other prices 

remaining unaltered, or a ten percent net increase in 

relative prices resulting from price adjustments by Japan 

and Canada will cause Canada's share of the U.S. market 

for that product relative to that of Japan to drop by 
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15.55 percent and vice versa. 

Symmetry Tests for One-Country-vs-The-Rest 

of-the-World Substitution Analysis (Table 1-3 

of Appendix I) 

The estimates presented under this heading may be 

different from those discussed in the last two sections in 

terms of their magnitudes and signs because the rest of 

the world here includes all the countries that export 

fresh, frozen, and chilled fish to the U.S. during the 

time period under study — there are many more countries 

than the eight considered explicitly in this investiga- 

tion. The results are mixed. Although symmetry was found 

in the case of Pr for all countries except Mexico and the 

U.K.; in the case of income symmetry was not confirmed for 

Peru and the U.K. Thus shares of most countries' sales to 

the U.S. market are not, apparently, affected by changes 

in income levels in the U.S. and by changes in the price 

of beef. This suggests that the U.K. product plays a 

unique role in the U.S. market. 

Symmetry is not confirmed for the case of the U.K. vs 

the rest of the world. The test statistic for symmetry 

with respect to the price of beef is barely insignificant 

at the 95 percent significance level. The test failed to 

reject the symmetry hypothesis for the rest of the eight 

countries. 
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One-County-vs-the-Rest-of-the-WorId 

Elasticities of Substitution (Table 1-3 of Appendix I) 

The estimates under this subheading ideally should 

approximate the own price elasticity of the total import 

demand in Table 8. The reason for this is that the ag- 

gregate QRWi and g^ do not substitute for each other well; 

thus the substitution elasticity, which is the algebraic 

sum of the direct price (P^) and cross-price (PRWi) elas- 

ticities, will approximate the cross-price elasticity 

since the effect of changes in P^ on QRWi is small -- g^ 

being small compared to QRWi. 

The substitution elasticities in Table 10 very 

closely approximate the average own price elasticity of 

-.236 calculated from Table 8, except for those countries 

for which either symmetry was not confirmed or individual 

demands of the one-country-vs-the-rest-of-the-world type 

contain variables whose estimated coefficients have un- 

characteristic signs. This includes Argentina, Ghana, and 

the U.K. In the case of Mexico, the initial estimation by 

ordinary least squares was significantly affected by 

serial correlation; but after corrections for serial cor- 

relation, a consistent estimate was obtained. On the 

whole, the estimates are strikingly consistent with a 

priori expectations as explained in the preceding 

paragraph. 



Table 10. One-Country-vs-the-Rest-of-the-World Substitution Elasticities of U.S. Fresh, Frozen, and Chilled Fish Imports. 

(i/RWi) LnfQi/QRWi) eijLn(Pi/PRWi) Rho DH ;(1, 16) 

Japan/Rest 

Canada/Rest 

Mexico/Rest 

Peru/Rest 

Argentina/Rest 

Ivory Coast/Rest 

Ghana/Rest" 

U.K./Restf 

AR1 

AR1 

AR1 

AR1 

3.51572 - 0.19595 1.121 .45 14.73 
(2.71)** 
3.76008 _ 

(-3.84)** 
.205835 .41462 1.87 .26 5.55 

(2.16)* (-3.01)** (1.90)* 

5.57045 _ 0.250681 0.88P .93 231.24 
(13.40)** 
5.58322 . 

(-15.21)** 
.251068 .531086 1.83 .84 82.98 

(9.21)** (-10.44)** (2.64)** 

- 6.24923 + 0.0825265 0.981 .08 2.38 
(-4.51)** 
- 3.75977 . 

(1.52) 
.014375 .598017 1.41 .66 31.42 

(-1.66) (-.16) (3.12)** 

12.5678 _ .609039 1.54NS .59 23.41 
(3.67)** (-4.84)** 

-20.4001 + 0.605062 2.36NS .70 41.36 
(-8.45)** (6.43)** 

2.82864 _ 0.302092 1.43NS .29 7.94 
(1.03) (-2.82)** 

-12.3624 + 0.265611 1.83NS .13 3.62 
(-3.50)** (1.90)* 

- 7.98921 + 0.100199 0.46P   0.58 
(-2.30)** 
- 3.21966 . 

(0.76) 
.0949202 .814545 1.18 .55 19.56 

(-.54) (-.42) (6.43)** 

f = Symmetry was not confirmed by test results. 
P = Positive autocorrelation problem is serious. 
I = Durbin-Watson test for serial correlation is inconclusive. 
w = Demand equation (for Ghana) has positive sign on own price. 
* = Significant at 90 percent level. 
** = Significant at 95 percent level or better. 
Note: The figure in parenthesis is a students' t-test statistics for a two-sided test. o 
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One-Region-vs-Another Elasticities of Substitution 

in U.S. Import Demand for Fresh, Frozen, and 

Chilled Fish (Table 11) 

This set of comparisons involves Japan; Canada; 

Africa, represented by the Ivory Coast and Ghana; Latin 

America, represented by Argentina and Peru; the U.K.; and 

Mexico which was excluded from the rest of the Latin 

American countries because its trade relations with the 

U.S. seems to differ from theirs. 

The values covered here are estimated by the method 

described in Chapter IV of this paper on page 93. Equa- 

tion (71) is used to estimate import prices which are then 

substituted into equation (65) to derive the region-vs.- 

region substitution elasticities in Table 11. 

Since most of the regions considered here contain one 

country, except for Africa and Latin America, the esti- 

mates here should not differ from those for the country- 

pairwise comparison. 

For Japan, Latin America, Canada, Mexico, and Africa 

the average elasticities are respectively -2.093, -1.980, 

-1.923, -1.648, and -0.844. As mentioned earlier, the ab- 

solute magnitudes of each of these estimates indicates the 

ease with which a substitute can be found for each 

region's product on the U.S. market. The average elas- 

ticities of substitution for Japanese, Canadian, and Latin 



Table 11. One-Region-vs-Another Elasticities of Substitution in U.S. Import Demand for Fresh, Frozen, and Chilled Fish. 

LntQi/Qj) ^j^VRj) Rho DW '(1,16) 

Japan/Canada =  - 1.23818 
(-5.60)** 

2.8554 
(-3.39)** 

Japan/Africa 2.96162 
(16.05)** 

.910812 
(-1.79)* 

Japan/Latin America3 2.97328 
( 7.89)** 

2.67225 
(-3.25)** 

Japan/U.K.f 

AR1 

5.5121 
(8.42)** 
4.28526 

(5.31)** 

+    4.4354 
(2.88)** 

+     .772955 
(.49) 

.770808 
(5.11)** 

Japan/Mexico 2.2368 
(23.53)** 

1.93154 
(-4.88)** 

Canada/Africa 3.81339 
(12.21)** 

1.88386 
(-2.06)* 

Canada/Latin America3 

AR1 

3.6687 
(7.86)** 
3.65872 

(7.13)** 

1.95764 
(-2.96)** 
1.95275 
(-2.74)** 

.369277 

Canada/U.K.f 

AR1 

4.23158 
(9.94)** 
4.44028 

(5.52)** 

+     .0847076 
(.04) 
1.78377 
(-1.31) 

.86383 
(8.34)** 

Canada/Mexico 3.22745 
(36.50)** 

1.7961 
(-5.65)** 

1.57 NS 

2.12' NS 

1.891 

.97* 

1.58 

NS 

1.52' NS 

1.361 

1.16J 

1.91 

.34* 

1.28 

NS 

1.93 NS 

.42 .38 11.47 

.17 .11 3.19 

.40 .36 10.59 

.34 .30 8.29 

.52 .49 17.14 

.60 .57 23.86 

.21 .16 4.24 

.35 .31 8.75 

.27 .22 5.93 

,10 — .002 

.49 .45 15.12 

.67 .64 31.88 

to 



Table 11. One-Region-vs-Another Elasticities of Substitution in U.S. Import Demand for Fresh, Frozen, and Chilled Fish (continued) 

LntQi/Qj) = ao + aijLn(Pi/Pj) Rho DW R2 R2 F(l,16) 

U.K./Mexicof 

AR1 = 

- 1.19697 
(-3.96)** 
- 1.36928 
(-2.22)** 

- .142306 
(-.20) 

.409098 
(-.39) 

.770567 
(5.30)** 

.46 

1.39 

.002 

.17 .11 

.04 

3.20 

Africa/Latin America3 = - .8732725 
(-5.73)** 

- .538591 
(-.92) 

1.93NS .05 — .85 

Africa/U.K.W 

AR1 = 

1.6174 
(2.45)** 
1.45542 

(1.31) 

+ 

+ 

.868199 
(.99) 

.295899 
(.21) 

.674887 
(3.65)** 

.69P 

1.65 

.06 

.12 .07 

.98 

2.19 

Africa/Mexico 

AR1 = 

- .586046 
(-.95) 
- .306337 
(-.59) 

- 

.842453 
(-.57) 

.234439 
(-.20) 

.484071 
(2.31)** 

1.02P 

1.85 

.02 

.09 — 

.33 

.14 

Latin Americaa/U.K.f 

AR1 = 

- .240949 
(-.13) 
- .650161 
(-.39) 

- 

2.50481 
(-1.14) 
3.51473 
(-2.11)** 

.85 
(7.15)** 

.34P 

1.53 

.08 

.40 .36 

1.29 

10.58 

Latin America/a/Mexico = - .065565 
(-.02) 

- 1.217 
(-2.75)** 

1.51NS .32 .28 7.58 

f = Symmetry was not confirmed by test results, 
a = Mexico is excluded from the Latin American countries because its trade relations with the U.S. appe ar to differ from those of the 

other Latin American countries. 
P = Positive autocorrelation problem is serious. 
I = Durbin-Watson test for serial correlation is inconclusive, 
w = Demand equation has positive sign on own price. 
* = Significant at 90 percent level. 
** = Significant at 95 percent level or better. 
Note: The figure in parenthesis is a students' t-test statistics for a two-sided test. 



124 

American products are approximately the same because these 

countries and regions supply similar products; namely, 

cod, ocean perch, haddock, flat fish, and pollock which 

are used mainly by industries that produced fish meal, 

fish oils, and processed fish. The elasticity for Mexican 

fish is lower because the bulk of that country's fish ex- 

ports to the U.S. is shrimp which does not substitute well 

for the other species listed above. 

The high elasticity of substitution for Canadian 

fresh, frozen, and chilled fish on the U.S. market served 

as a further explanation for that country's decreasing 

share of the U.S. market. The same is true of Japan, 

whose share of the U.S. market dropped from about 30.32 

percent in 1963 to about 9.96 percent in 1980. The sub- 

stitution elasticity for Japan vs. Canada is the highest 

statistically significant value estimated in this study. 

Also the increases in the value of the Canadian dol- 

lar against the U.S. dollars from 1963 to 1974 may have 

hurt Canada's price competitiveness in the U.S. for that 

period, which is a substantial part of the period under 

study. The decrease in value of the Canadian dollar 

against the U.S. dollar from 1975 to the present coincides 

with the gradual improvement in Canada's competitiveness 

on the U.S. market lately. The full effects of money 

market conditions on Canada's exports to the U.S. may have 

been partly offset by the counter effects of accelerated 

growth in U.S. fish production after 1975. 
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Average Elasticities of Substitution (Table 12) 

The results presented here are derived from the com- 

bined model (70). One important feature of the model is 

its incorporation of both regional variables R-jj and EFJ 

variable. For each hypothesized year of the beginning of 

the effects of extended fisheries jurisdiction, there is 

an equation. The derivation of the model in Chapter IV 

contains more details. These estimates are obtained from 

model (70) with EFJy (y = 1973, 1974, ..., 1979) sub- 

stituted for EFJ in that model. In this model Mexico is 

included among the Latin American countries to reduce the 

number of combinations of regions and countries. 

The average long-run substitution elasticity of about 

-.297 compares fairly well with the own price elasticity 

of U.S. total import demand for fresh, frozen, and chilled 

fish of -.236. This, again, is a further indication of 

consistency in the analysis. Actually when the price of 

beef and time are excluded from the total import demand, 

the estimated own price elasticity is about -.297 (see 

Table 8). 

The negative value of the coefficients of the 

regional variables Rg and Rg (i.e., for the Africa vs 

Latin America and Africa vs the U.K. cases) implies that 

nonprice considerations in the U.S. trade relations favor 

the U.K. and Latin America over Ghana and the Ivory Coast 

as a group. 



Table 12. Average Elasticities of Substitution with Regional and EFJ  Variables Included. 

^(Qj/Q^t     C   + a1Ln(R1) ♦ a2Ln(R2) -* a3Ln(R3)  * a4Ln(R4) *    agLnfRj) » t^LntR^)  * a7Ln(R7)  * OgLntRg)  * a^LntRg)  * ajQLntR^) *    ajjLnflPj/Pj) ♦ aLn(£PJ ) 

Year of ETJ 

1973 7.61 ♦   .25 
(13.8S)"   (.70) 

1.35 
(4.56)» 

.89 
(2.77)» 

1.99   *   1.89 
(6.49)**    (6.11)* 

1.37   •   2.50 
(4.42)**    (8.14)** 

1.78 
(-5.63)** 

.79   » 
(-2.68)** 

.40 
(1.37)* 

.295996   - .0292 
(-13.00)**  (-.04) 

1974        7.61 ♦   .25 
(13.85)**   (.70) 

1.35 
(4.56)* 

.89   ♦   1.99   *   1.89   »   1.37   ♦   2.50 
(2.77)**    (6.49)**    (6.11)**     (4.42)**    (8.14)** 

1.78  - 
(-5.63)** 

.79   « 
(-2.68)** 

.40 

(1.37)* 

.295996   - .0292 
(-13.00)*"  (-.04) 

1975        7.58 ♦   .25 
(14.02)**   (.69) 

1.35   ♦    .89   '        1.99   »   1.89   *   1.37   <   2.51 
(4.57)**    (2.77)**    (6.49)**    (6.11)**     (4.42)**    (8.15)** 

1.78  - 
(-5.63)** 

.79   ♦ 
(-2.67)** 

.41 
(1.37)* 

.295181   » .0086 
(-13.11)**   (.15) 

1976        7.59 t   .25    *   1.35   «    .89   *   1.99   ♦   1.89   f   1.37   ♦   2.51 
(14.22)**   (.70)      (4.56)**    (2.77)**    (6.49)**   (6.11)**    (4.42)**    (8.12)** 

1.78  - 
(-5.61)"* 

.79   ♦ 
(-2.67)** 

.41 
(1.37)* 

.295543   >    .0053 
(-13.27)**   (.10) 

1977        7.89 ♦   .012   <   1.11   ♦    .62   *   1.72   ♦   1.63   t        1.08   ♦   2.24 
(13.58)**   (.03)      (3.03)**    (1.68)**    (4.67)**   (4.44)**    (2.89)**    (6.10)** 

2.04  - 
(-5.51)** 

1.13   » 
(-3.05)** 

.17 
(.45) 

.298458   » .0261 
(-13.63)**   (.66) 

1978        7.90 *   .012 
(13.62)**   (.03) 

1.11   *    .62   *   1.72   ♦   1.63   +   1.08   ♦   2.24 
(3.02)*«    (1.67)**    (4.67)**   (4.44)**    (2.89)**    (6.10)** 

2.04 
(-5.52)** 

1.13   ♦ 
(-3.05)** 

.17 

(.44) 

.298711   ♦ .0234 

(-13.63)**   (.62) 

1979        7.91 t   .014   •   1.11   ♦    .62   *   1.72   *        1.63   »   1.08   *   2.24 
(13.65)**   (.04)      (3.02)**    (1.68)**    (4.67)**   (4.44)**    (2.88)**    (6.09)* 

2.04 
(-5.53)** 

1.13   ♦ 
(-3.05)** 

.17 
(.44) 

.298935   *    .0239 
(-13.64)**   (.66) 

* = Estimate is statistically significant at 90 percent level; and ** at 95 percent level. 

HOVE: 

Rj = Japan vs Canada R5 - Canada vs Africa Rg = Africa vs Latin America 

R2 = Japan vs. Africa R^ = Canada vs Latin America        Rg = Africa vs U.K. 

R3 = Japan vs Latin America 

R4 = Japan vs U.K. 

R-l - Canada vs U.K. Rin = Latin America vs U.K. 

M 
CTl 
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When the effect of EFJ are hypothesized to start in 

1973 or 1974, the effect is negative. However this could 

be caused by the effects of the substantial increases in 

the price of crude oil during that period. 

The statistical insignificance of the coefficient of 

the EFJ variable for all hypothesized years implies that 

the effects are either symmetrical on the average as far 

as changes in relative prices are concerned or they are 

insignificant. The estimates contain no further informa- 

tion to help decide which is the case. Other evidence 

discussed in part one of this chapter supports the fact 

that the U.S. competitiveness in the world market for this 

product as reflected by the CE has been on the rise since 

1976. The competition among U.S., Latin American, 

Canadian, and Japanese producers was intensified by EFJ. 

The net effect on Canada's share and Japan's share of the 

U.S. market is negative. Nonprice considerations in U.S. 

trade relations have equal effects on its trade with Japan 

and Canada. This is implied by the statistical insig- 

nificance of the cross-regional (cross-country in this 

case) variable R^ which relates to the Japan vs Canada 

comparison. 

Trade Implications of the Finding 

By using the constant market share technique it has 

been possible to (1) determine some of the factors behind 

changes in Canada's shares and the U.S. shares of various 
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seafood markets; (2) indirectly assess the efficiency of 

their sales organizations in those markets by analyzing 

the trend of competitiveness of each country; and (3) 

analyze the flow of exports of fresh, frozen, and chilled 

fish from each country. The econometric models allowed 

the estimation of various types of elasticities of sub- 

stitution which are compared for consistency in the 

analysis. The question to be addressed in this section 

is, "What do all these figures mean for the countries 

involved?" 

The decrease in Canada's share of the U.S. market, a 

market that once purchased over 50 percent of its fresh, 

frozen, and chilled fish imports from Canada, has been in- 

fluenced by increasing competition from U.S. producers. 

The U.S., on the other hand, has been competitive as 

a new supplier to the international seafood market. 

Whether or not it will maintain the momentum would depend 

on many factors, especially the ability of its fishery in- 

dustry to effectively attract productive resources away 

from other industries and still remain competitive on the 

international market. 

The lower elasticities of substitution of imports 

from Africa suggests that these products have few sub- 

stitutes and thus play an important role on the U.S. 

seafood market. 
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CHAPTER VII 

CONCLUDING REMARKS 

The constant market share analysis of the U.S. and 

Canada's fresh, frozen, and chilled fish exports reveals 

that Canada faces increasingly stronger competition in the 

U.S. market not only from other exporters, but also from 

U.S. domestic producers, some of whom have combined their 

productive resources with those of foreign firms in inter- 

national joint ventures to strengthen their 

competitiveness; that because of greater similarities be- 

tween Canadian and U.S. fishes, there appears to be 

greater resistance to the importation of Canadian products 

in the U.S. as domestic production expands than to the im- 

portation of dissimilar products, say, from the tropics; 

that this trend was exacerbated by increases in the value 

of the Canadian dollar against the U.S. dollar from 1963 

to 1974; that the U.S. shares of all the markets studied 

increased measurably; and that both countries have become 

more competitive in Japan and Europe. 

The easiest products to find substitutes for on the 

U.S. market are those of Japan, Canada, and Latin America. 

Products from Africa and Mexico have low substitution 

elasticities in the U.S. 

On the average, nonprice considerations in trade 

relations have significant influence on the substitution 

of one trading partner's products for that of another. 
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The influence of such nonprice factors on U.S. imports is 

symmetrical for Canada and Japan, but it favors the Latin 

American countries and the U.K. over the African countries 

considered in this study. 

The increased competitiveness of the U.S. as a sup- 

plier of fresh, frozen, and chilled fish is reflected, in 

part, by the substantial increases in its export growth. 

However, its total imports of this form of fish have not 

decreased consistently; but the share of its total imports 

of the product supplied by each of the trading partners 

considered here has declined -- in some cases very sub- 

stantially. This implies that other supply sources not 

explicitly considered in this investigation due to data 

limitations have gained importance for the U.S. market. 

The U.S. import demand for this form of fish is price 

inelastic. However, price elasticities vary appreciably 

with country, perhaps because the types and qualities of 

the product vary among countries. 

Some Limitations and Possible 

Extension of the Investivation 

The main problem of the constant market share 

analysis is the possibility of calculating different mag- 

nitudes of effects by using different base weights, each 

from the same set of data -- the base-sensitivity problem. 

Though a test was conducted on two sets of base weights 

for Canada and the result indicated insignificant dif- 
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ferences between the two sets of effects (CE^, CEj, MDE^, 

MDEj; and MSEi, MSEj, where i and j refer, respectively, 

to shifting-base and constant-base), the rest of the 153 

pairs of bases were not compared. This is a possible area 

of econometric/statistical research. A unified testing 

procedure designed to test overall base-sensitivity for a 

given set of data may have wide applicability in price in- 

dex analysis.  This is not attempted here. 

The second problem concerns the choice of variable to 

represent extended fisheries jurisdiction EFJ and the 

determination of the exact period of time in which the ef- 

fects of EFJ began (assuming they have begun already). 

Though EFJ was accepted internationally in 1976, some 

Latin American countries declared EFJ as early as the 

1950s; other developing countries are not yet able to en- 

force it, and there are. speculations that the effects may 

have begun even prior to 1976. 

Perhaps another approach could be used to investigate 

this further to provide additional insights. 
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APPENDIX I 

ADDITIONAL RESULTS 



Table I-l. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 
Countries (Type A). 

1. Ln (Qj/Qj)    =      B^ +    eiLnPi        +    ejLnPj + eRwijLnPRWij +      9BFLnPBF      +    eYLnY DW 

2. Ln Qi =      oy +    c^LnPi        +    OjLnPj + OR^LIIPJ^J  +      OgpLnPgp      +    OyLnY 

3.     Ln Qi Pij +    Pi^j +    PjLnPi + PRWijLnPRWij  +       PBF^BF       +    PY; LnY 

R^ :(5,12) 

Countries 

Japan/Canada 

Japcm^ 

Canada- 

Japan/Mexico 

Japan- 

Mexico ■ 

Japan/Peru 

Japan^ 

-14.0793 - 2.38148 + .798272 + .920766 + .444522 + 1.50879 

(-1.11) (-3.45)** (1.44) (1.91)* (.58) (.75) 

-12.4954 - 2.1156 + .172605 + .746287 + .661926 + 2.80772 
(-1.04) (-3.23)** (-33) (1.63) (-91) (1.46) 

1.58392 .625667 + .265878 - .174479 + .217403 + 1.29893 
(.48) (-4.33)** (1.48) (-1.39) (1.09) (2.47)** 

6.91253 - 2.15548 + 1.39631 + .0102555 + 1.34872 - 1.53103 
(1.04) (-2.66)** (1.77) (.02) (1.36) (-.53) 

-6.99634 - 2.18098 + .384001 + .993519 + .765173 + 1.99479 
(-.50) (-3.52)** (-64) (2.24)** (1.01) (.90) 

-13.9089 - 1.01231 - .025498 + .983263 - .583547 + 3.52583 
(-1.66) (-2.80)** (-.07) (3.70)** (-1.28) (2.64)** 

-42.7075 - 1.73565 + .488682 + .715127 - 1.28625 + 7.01593 
(-1.98)* (-1.55) (.82) (.91) (-1.02) (2.03)* 

-12.5711 - 2.11906 + .03714 + .974765 + .567262 + 2.87945 
(-1.02) (-3.31)** (.11) (2.17)** (.79) (1.46) 

2.15 .63 .48 

2.19 

2.18 

1.95 

2.30 

2.36 

2.29 

.58 .40 

.88 .83 

.72 .60 

.58 .41 

1.86 .94 .91 

.54 .35 

.57 .40 

4.13 

3.27 

17.21 

6.05 

3.34 

36.95 

2.86 

3.22 
>£> 



Table I-l. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 
Countries (Type A) (continued). 

i- Ln (Q-j/Qj) = eij   + eihiiPi     + ejLnPj   + eRWijLnPRWij + eBFLnPBF + QYLnY      DW    R2 

2. Ln Qi =      a^ + aiLnPi        + OjLnPj    + aRWijLnPRWij +  aBFLnPBF + oYLnY 

=  p^    + PiLnPj   + PjLnPi    + PRWijLnPRWi;j +  PBF^BF 
+ ^YLnY 3.  Ln Qj 

:(5,12) 

Countries 

Peruj: 

Japan/Argent ina 

Japan^ 

Argentina^ 

Japan/Ivory Coast 

Japan- 

Ivory Coast.: 

Japan/Ghana 

30.1364 
(1.45) 

54.0937 + 
(2.13)* 

-10.6943 - 
(-.91) 

-64.7879 - 
(-3.10)** 

3.51292 + 
(.11) 

- 4.92727 - 
(-.39) 

- 8.44019 - 
(-.28) 

-10.9281 + 
(-.29) 

.451541 - 
(-.78) 

1.62492  + 
(1.08) 

2.51779  - 
(-3.62)** 

3.29142  - 
(-2.82)** 

.540818 + 
(.38) 

2.23042  + 
(-8.18)** 

1.29911 
(-1.31) 

.02284559 - 
(.01) 

.38341 
(-.35) 

2.56977 
(1.81)* 

.721646 
(-1.10) 

4.14271 
(-3.35)** 

1.81726 
(1.82)* 

.518146 
(1.27) 

2.77123 
(-1.96)* 

.153779 
(-.23) 

+  .259638 
(.34) 

- 2.31779 
(-1.36) 

+ 1.73859 
(2.21)** 

+ 4.05637 
(2.90)** 

- 1.80326 
(-1.64) 

+  .810749 
(1.80)* 

+ 2.61401 
(2.40)** 

- 1.27808 
(-.85) 

1.85351 - 4.13647 
(1.52) (-1.24) 

3.20489 - 4.75663 
(-1.56) (-1.14) 

1.33499 + 2.9=07968 
(1.40) (1.07) 

4.35988 + 6.83631 
(2.69)** (1.98)* 

.267517 + .234684 
(-.15) (.05) 

.869526 + 1.65866 
(1.22) (.82) 

1.13704 + 1.42398 
(.66) (.29) 

1.64349 + 3.03782 
(-.70) (.50) 

1.59 

2.16 

2.49 

2.27 

2.29 

2.08 

2.52 

2.25 

.48 

.87 

.61 

.93 

.36 

.62 

.42 

.48 

.08 

.82 

.45 

.89 

.10 

.46 

.17 

.26 

1.31 

16.35 

3.78 

29.96 

1.37 

3.90 

1.72 

2.19  t"1 



Table I-l. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 

Countries (Type A) (continued). 

1. Ln (Qi/Qj) =  6^    + QiLnPi        + SjLnPj    + QRWij^RWij +  eBFLnPBF  + 

2. Ln Qi 

3. Ln Qi 

*i3 

0vLnY 

aiLnPi        +    ajLnPj + o^yLnP^y +      aBFLnPBF      +    ayLnY 

Py +    PiLnPj +    PjLnPi + pRWij^RWij  +      PBFLnPBF      +    PYLnY 

DW :(5,12) 

Countries 

Japan^ 

Ghana- 

Japan/U.K. 

Japans 

U.K.j 

-12.658  - 2.11038 + .151833 + 1.01481 
(-1.03)    (-3.54)** (.68) (2.28)** 

- 1.72988 +  .305612 - 2.13324 + 2.29284 
(-.05)     (.44) (-1.15) (1.66) 

95.8056 + 1.47975 + 2.21328 - 1.70974 
(3.22)**   (.90) (1.30) (-1.82)* 

-14.1794 - 1.89303 

(-.97)     (-2.34)** 

-109.985 - 2.54125 
(-3.40)**  (-1.88)* 

.327971 + 1.04804 

(-.39) (2.27)** 

3.37278 + 2.75778 
(-1.88)* (2.71)** 

Canada/Mexico 7.89831 -  .993035 +  .733662  -  .722326 
(.83)      (-2.73)**    (1.82)*    (-1.46) 

.376297 +   3.03032 2.11 

(.49) (1.51) 

2.01979 .00749589 1.92 

(.84) (-.001) 

1.88719 -  13.8584 1.61 

(1.29) (-2.98)** 

.582876 +   3.10332 2.21 

(.81) (1.36) 

1.30431 +  16.9617 1.61 
(-.82) (2.71)** 

.968081 1.31499 1.93 

(2.14)* (-.86) 

.59 

.56 

.69 

.58 

.77 

.93 

.42 

.38 

.56 

.40 

.67 

.90 

3.43 

3.10 

5.26 

3.27 

8.02 

30.99 



Table I-l. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 

Countries (Type A) (continued). 

1. Ln (Q^Qj) = e^ + eihnPi        + SjLnPj    + 0RWijLnPRWij +  SgpLnPgp  + eyLnY        DW 

2. Ln Qi     =  a^    + aiLnPi   + a^hnP^ + ^(^ijLnP^ij +  OBFLnPgF  + oYLnY 

3. Ln Qj      =  p^    + PiLnPj   + pjLnPi    + pRWij
LnPRWij +  PBFLnPBF  + PYLnY 

Rz '(5,12) 

Countries 

Canada^ 

Mexico.: 

Canada/Peru 

Canada- 

Peruj 

Canada/Argent ina 

Canada^ 

Argentina^ 

- 3.67319 -  .65297  - .363032 + .029498 + .320771 + 1.93867 

(-.96) (-4.56)** (-2.23)** (.15) (1.76) (3.14)** 

-11.5815 - 1.09669  + .3400066 + .751824 _ .647304 + 3.25366 
(-1.27) (-2.83)** (1.00) (1.58) (-1.49) (2.21)** 

-36.4555 -  .246085 + .67245 - .757902 - 1.60759 + 6.49214 
(-1.51) (-.26) (1.06) (-.55) (-1.17) (1.60) 

- 1.42225 .532938 + .206659 - .254797 + .264081 + 1.68239 
(-.37) (-3.47)** (1.05) (-1.16) (1.20) (2.58)** 

35.0332 -  .56579  - .286853 + .503105 + 1.87167 - 4.80975 
(1.56) (-.96) (-.32) (.39) (1.47) (-1.28) 

47.4951 +  .0865666 + .568622 . 1.03058 . .262037 . 5.85025 
(1.44) (.07) (.47) (-.57) (-.15) (-1.07) 

- .182026 -  .544428 - .0680282 - .109692 + .407836 + 1.40551 
(-.04) (-3.21)** (-.44) (-.47) (1.75) (1.99)* 

-47.6772 .63665  - .630995 + .920893 + .669873 + 7.25577 
(-1.45) (-.53) (-.48) (.51) (.37) (1.33) 

1.87 

1.85 

1.36 

2.19 

1.55 

2.04 

2.10 

2.07 

.89 

.93 

.39 

.86 

.35 

.84 

.91 

.14 

.80 

.08 

.84     .77 

.85     .78 

.86     .80 

19.39 

33.90 

1.56 

14.69 

1.31 

12.65 

13.31 

14.35  ^ 



Table I-l. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 
Countries (Type A)  (continued). 

1. Ln (Qi/Qj)    -      Q^ +    6iLrtPi        +    e^nPj + ©RWij^RWij +      efiF^BF      +    eyLnY 

2. Ln Qi =      aij +    aihnPi        +    QjLnPj + aRWijLnPRWij +      aBFLnPBF      +   chiLnY 

3. Ln Q, Pij    + Pi^j   + Pj^i    + PRWijLnPRWij +  PBFLnPBF  + W* 

DW Rz '(5,12) 

Countries 

Canada/Ivory Coast = -11.2009 - 
(-.29) 

.111764 + 
(-.07) 

1.9015 
(1.36) 

2.60273 
(-1.00) 

+ .587745 

(.31) 

+ 1.70382 

(.27) 

Canada^       = - 1.49781 ■ 
(-.38) 

-  .640885 - 
(-3.93)** 

.201285  + 
(-1-38) 

.0955634 
(.35) 

+ .362252 

(.81) 

+ 1.61354 

(2.49)** 

Ivory Coastj   = 9.70306 • 
(-26) 

- 2.10278  - 

(-1.54) 

.529120  + 

(-.35) 

2.6983 

(1.07) 

- .2254921 

(-1.21) 

- .0902794 

(-.01) 

Canada/Ghana     = -62.7612 - 

(-1.36) 
•■ 2.54796  + 

(1.28) 
.810273  - 

(.92) 
5.9138 
(2.14)* 

- 4.22403 

(-1.43) 

+ 11.8223 

(1.48) 

Canadai 1.62148 ■ 
(.34) 

-  .67516  - 

(-3.25)** 
.0745724 + 

(-.81) 

.0163784 
(.05) 

+ .553756 

(1.80)* 

+ 1.06354 

(1.27) 

Ghanaj        = 64.3827 ■ 
(1.40) 

.884845 - 

(-1.01) 

3.22312   + 
(-1.63) 

5.93017 
(2.15)* 

+ 4.77779 
(1.62) 

- 10.7588 
(-1.35) 

Canada/0.K. 112.47 
(2.48)** 

►  .0296933 + 
(.02) 

6.04143 

(3.20)** 
4.18254 
(-1.83)* 

+ 1.84551 
(.94) 

- 16.282 
(-2.76)** 

Canada-       = .206845 ■ 
(.05) 

.559534 + 
(-3.38)** 

.0744978 - 

(.33) 
.187759 

(-.68) 

+ .338834 

(1.44) 

+ 1.39661 
(1.97)* 

1.58 

1.85 

1.62 

1.99 

2.46 

2.11 

1.31 

2.13 

.28 

.87 

.21 

.59 

.85 

.52 

.70 

.85 

.81 

.42 

.79 

.46 

.58 

.78 

0.94 

15.49 

0.62 

3.47 

13.91 

3.85 

5.69 

13.17  ^ 



Table I-l. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 
Countries (Type A) (continued). 

1. Ln (Qi/Qj) =  Sij    + e1LnPi   + SjLnPj    + QRwijLnPRWij +  ©BF^BF + 0YLnY        DW      R2 

2. Ln Qj     = a^ + aiLnPi   + a^LnP^ + ORWI-JLITPJ^J +  oBFLnPBF + ayLnY 

3.    Ln Qj Hj +    PiLnPj +    Pj1^! + PRWij^RWij  +      PBFLnPBF      +    PYLnY 

F(5,12) 

Countries 

U.K., 

Mexico/Peru 

Mexico< 

Peru- 

Mexico/Argentina 

Mexico^ 

112.263 - 5.96694 - .589233 + 3.99478 
(-3.12)** *(-3.32)** (-.45) (1.84)* 

-62.6036 - 2.69368 + .746722 + 1.12576 
(-2.35)** (-2.37)** (1.21) (1.30) 

-14.0455 - 1.08883 + .176102 + .977178 
(-1.65) (-3.12)** (.90) (3.53)** 

48.5581 -  .57062 + 1.50485 - .148506 
(2.16)* (-1.10) (1-63) (-.20) 

43.6316 -  .725749 + 1.20527 + .514494 
(1.27) (-.51) (.94) (.35) 

-12.2207 .924976 + .469327 + .722441 
(-1.55) (-2.84)** (1.60) (2.16)** 

1.50667 + 17.6785 

(-.81) (3.15)** 

2.90406 + 10.4947 
(-2.25)** (2.42)** 

.797712 + 3.70776 

(-1.94)* (2.68)** 

2.10635 - 6.78698 

(1.94)* (-1.86)* 

1.19158 - 5.05452 
(-.69) (-.91) 

.898917 + 3.52806 
(-2.29)** (2.77)** 

1.36 

1.92 

2.12 

1.81 

2.16 

2.14 

.72 

.80 

.94 

.46 

.72 

.95 

.60 

.72 

.92 

.24 

.61 

.93 

6.17 

9.42 

38.38 

2.08 

6.30 

44.92 



Table I-l. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 
Countries (Type A) (continued). 

1. Ln (Qi/Qj) = 6^ + 6iLnPi        + ejLnPj    + eRWijLnPRWlj +  eBFLnPBF  + eYLnY        DW 

2. LnQi     =  ay 

3. Ln Q, 

+ OiLnPi   + ajLnPj    + aRWijLnPRWij +  aBFLnPBF  + aYLnY 

Pij    + PiLnI>j   + PjLnPi    + pRWijLnPRWij +  PBFLnPBF  + ty** 

Rz !(5,12) 

Countries 

Argentina^     = 

Mexico/Ivory Coast = 

Mexico* = 

Ivory Coast•   = 

Mexico/Ghana 

Mexico< 

Ghana^ 

-55.8522 .735946 - .199227 + .207947  +   .292659 + 8.58259 
(-1.61) (-.57) (-.14) (-.14) (.17) (1.53) 

-13.2752 -  .465708 + 1.24668 - .325292  + .0685236 + 1.95187 
(-.39) (-.30) (1.10) (-.28) (.04) (.36) 

-11.9302 .916856 - .150856 + 1.18269 .666317 + 3.31158 
(-1.39) (-2.33)** (-.53) (4.13)** (-1.71) (2.41)** 

1.34501 - 1.39754  - .451147 + 1.50798 .734841 + 1.35971 
(.03) (-1.07) (-.25) (1.14) (-.41) (.21) 

-20.8217 .94746  - .153073 - .194939  ■ -  1.49231 + 3.96309 
(-.39) (-.43) (-.18) (-.13) (-.54) (.45) 

-14.1006 - 1.13357  + .132565 + 1.10824 .879315 + 3.76283 
(-1.59) (-3.14)** (.95) (4.45)** (-1.93)* (2.57)** 

6.72114 +  .285637 - .19082 + 1.30318   +   .612996 - .200262 
(.13) (.36) (-.10) (.92) (.24) (-.02) 

2.08 

1.51 

1.88 

1.58 

1.84 

2.05 

1.75 

.85 

.58 

.94 

.19 

.12 

.94 

.50 

.79 

.41 

.92 

.92 

.29 

13.98 

3.37 

38.04 

0.55 

0.33 

39.33 

2.36 

*» 
^J 



Table I-l. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 
Countries (Type A) (continued). 

1. Ln (Q^Qj) = 6^ + eiLnPi        + Qj^j    + eRWijLnPRWij +  eBFLnPBF  + ^^ 

2. Ln Qi 

3. Ln Q, 

aij 

13 

+ aj^LnPj^   + cijLnPj + aRWijLnPRWij +  aBFLnPBF  + OyLnY 

PiLnPj   + PjLnPi    ♦ PRWijLnPRWij +  PBFLnPBF  + pyLnY 

DW Rz F(5,12) 

Countries 

Mexico/U.K. 

Mexico^ 

U.K.. 

Peru/Argentina 

Peru^ 

Argentina^ 

Peru/Ivory Coast 

Peru^ 

103.088 - 1.69561 + 4.94865 - 1.04883 + 1.94291 15.367 
(2.53)** (-.93) (2.61)** (-.75) (1.03) (-2.42)** 

-12.0406 .987595 - .0962597 + 1.15271 - .607281 +   3.29764 
(-1.32) (-2.57)** (-.23) (3.71)** (-1.44) (2.33)** 

115.129 - 5.04491 + .708019 + 2.19354 - 2.55019 +  18.6646 
(-2.86)** (-2.69)** (.42) (1.60) (-1.37) (2.99)** 

86.529 .547779 + .0519013 + .383231 + 1.70113 12.922 
(2.46)** (-.59) (.04) (.21) (.81) (-2.17)* 

32.2786 .471717 - .636171 + .474591 + 1.96712 4.5249 
(1.54) (-.85) (-.72) (.44) (1.58) (-1.28) 

-54.2507 -  .688073 + .0780577 + .0913602 + .265993 +   8.3971 
(-1.81)* (-.55) (.10) (.06) (.15) (1.66) 

26.5686 - 1.27446 + 1.23128 - .833342 + 2.69255 5.36782 
(.61) (-1.19) (.90) (-.48) (1.22) (-.76) 

26.2388 -  .468237 - .245057 + .0994638 + 1.46915 3.3606 
(1.15) (-.83) (-.34) (.11) (1.26) (-.90) 

1.09 

1.89 

1.11 

1.86 

1.49 

2.03 

1.82 

1.45 

.50 

.94 

.67 

.85 

.37 

.85 

.25 

.35 

.29 

.91 

.54 

.79 

.11 

.79 

.08 

2.42 

36.95 

4.98 

13.67 

1.42 

13.96 

0.79 

1.30 
co 



Table I-l. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 
Countries (Type A) (continued). 

1. Ln (Qi/Qj) =  0.JJ    + ejLnPj   + SJIJIPJ    + eRWijLnPRWij +  eBj-LnPgp  + ByLnY 

2. Ln Qi 

3- Ln Q. 

a^ + aiLnPi        + a^nPj    + «RWijLnPRWij +  aBFLnPBF  + aYLnY 

Pij    + Pi^j   + Pj^i    + PRWijLnPRWij +  PBFLnPBF  + PYLnY 

DW R^ !(5,12) 

Countries 

Ivory Coast.: 

Peru/Ghana 

Peruj 

Ghana- 

Peru/U.K. 

Peruj 

U.K.j 

.329815 - 1.47633 + .806223 + .923806 

(-.01) (-1.32) (.92) (.66) 

16.6194 .492739 + .0727237 - 1.35769 
(.39) (-.38) (.08) (-.82) 

26.7834 -  .775706 + .425661 + .141386 
(1.31) (-1.23) (.99) (-18) 

10.164 +  .353038 - .282967 + 1.49907 
(.24) (.41) (-.23) (.94) 

156.745 +  .137642 + 5.59605 - 3.00683 
(4.35)** (.17) (3.44)** (-2.28)** 

42.431 .563461 + 1.03921 - .457435 
(1.72) (-1.01) (.93) (-.51) 

114.314 - 4.55684 - .701103 + 2.5494 
(-3.00)** (-2.65)** (-.81) (1.83) 

1.2234 +   2.00722 
(-.68) (.35) 

.353264 2.3922 
(.14) (-.34) 

1.12487 3.18812 
(.95) (-.93) 

.771609 .79514 
(.33) (-.11) 

3.77377 -  23.8831 
(2.31)** (-4.27)** 

1.35858 5.53817 
(1.21) (-1.45) 

2.41519 +  18.345 
(-1-39) (3.10)** 

1.36 

1.76 

1.75 

1.79 

1.82 

1.45 

1.17 

.23 

.61 

.39 

.50 

.81 

.39 

.69 

.44 

.14 

.29 

.73 

.13 

.45 

0.72 

3.72 

1.56 

2.40 

10.11 

1.53 

5.39 



Table I-l. The Syninetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Inport Demand Elasticities for Each Pair of 
Countries (Type A) (continued). 

1. Ln (Qi/Qj) =  8ij    + SjLnPj   + B^UiP^ *  6RWijLnPRHij +  eBFLnPBF  + eYLnY 

2. Ln Qi 

3. Ln Qj 

a^    + aihnPi        + OjLnPj    + ^RWij^nPRWij +  aBFLnPBF  + aYLnY 

Pij    + PiLnPj   + (J-jLnPi    + PRWijLnPRWij +  PBFLnPBF  + M"* 

DW '(5,12) 

Countries 

Argentina/ 
Ivory Coast 

Argentina^ 

Ivory Coast.: 

Argent ina/Ghana 

Argentina- 

Ghana- 

Argentina/U.K. 

-52.6863 - 2.01615 + 1.50443 -  .295501 + 1.79878 + 6.05232 
(-1.52) (-1.42) (1.31) (-.16) (1.31) (1.07) 

-49.8613 -  .588971 + .31159 .0943022 + .393481 + 7.72413 
(-1.54) (-.44) (.29) (-.05) (.23) (1.46) 

2.82506 - 1.19284 + 1.42718 +  .201199 - 1.4053 + 1.67181 
(.08) (-1.02) (.98) (.11) (-.75) (.29) 

-50.9983 - 3.10325 - .233951 +  .824339 + 1.10082 + 6.18816 
(-1.11) (-1.63) (-.29) (.38) (.40) (.80) 

-52.1809 -  .553725 - .126655 +  .145274 + .510279 + 7.93332 
(-1.70) (-.52) (-.23) (.10) (.28) (1.53) 

- 1.1825 +  .107296 + 2.43952 .679065 - .590541 + 1.74516 
(-.03) (.16) (1.51) (-.37) (-.25) (.27) 

53.8585 .185275 + 3.94257 - 2.07275 + 3.05929 - 9.39798 
(1-63) (-.14) (2.37)** (-1.11) (1.71) (-1.86)* 

2.78 

2.03 

1.82 

1.78 

2.01 

1.69 

2.09 

.87 

.85 

.24 

.47 

.85 

.58 

.79 

.81 

.79 

.25 

.79 

.40 

.70 

15.74 

14.07 

0.77 

2.16 

14.03 

3.25 

8.98 

O 



Table I-l. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 
Countries (Type A) (continued). 

1. Ln (Qi/Qj) =  6^    + 6ihnPi        + SjLnPj    + Oj^LnP^j +  QgFLnPgp  + SyLnY        DW 

2. Ln Qi =      a^ + aiLnPi        + OjLnPj    + aRWijLnPRWij +  aBFLnPBF  + 0YLnY 

=  (J^    + PiLnPj   + PjLnPi    + PRWijLnPRWij +  PBFL^BF  
+ PYLnY 3. Ln Q. 

R< :(5,12) 

Countries 

Argentina^ 

U.Kj. 

Ivory Coast/Ghana 

Ivory Coasts 

Ghana.: 

Ivory Coast/U.K. 

Ivory Coast^ 

U.K.j 

-68.3045 - 1.22837  - 1.42674 + 1.22861 
(-2.00)* (-.29) (-.83) (.54) 

122.163 - 5.36932  - 1.0431 + 3.30137 
(-3.22)** (-2.81)** (-.68) (1.54) 

-15.1575 - 1.72035  + .546719 + .293899 
(-.25) (-.93) (.56) (.14) 

- 5.71175 - 1.70092  + .806582 + 1.57407 
(-.16) (-1.58) (1.41) (1.28) 

9.4458 +  .259863 + .0194272 + 1.28017 
(.21) (.35) (.01) (.79) 

91.0892 - 2.85457  + 3.35324 + .736955 
(2.62)** (-2.70)** (2.07)* (.58) 

-16.903 - 1.00131  - 2.36701 + 2.31127 
(-.45) (-.87) (-1.34) (1.69) 

107.492 - 5.71395  + 1.85326 + 1.57432 
(-3.07)** (-3.49)** (1.73) (1.23) 

1.03396 + 9.83891 
(.56) (1.88)* 

2.02534 + 19.2369 
(-.98) (3.31)** 

2.69232 + 3.85592 
(-.83) (.39) 

1.9789 + 3.22092 
(-1.05) (.56) 

.713415 - .635005 
(.29) (-.08) 

2.00757 - 13.9375 
(1.24) (-2.59)** 

.167328 + 3.38206 
(.10) (.58) 

1.84024 + 17.3196 
(-1.12) (3.18)** 

2.35 

1.03 

2.33 

1.69 

1.77 

2.42 

1.88 

1.15 

.86 

.68 

.45 

.30 

.49 

.75 

.29 

.74 

.80 

.55 

.22 

.05 

.28 

.64 

14.88 

5.20 

1.94 

1.02 

2.35 

7.05 

0.97 

.63 6.71 
ui 



Table 1-1. The Symmetry Test and Corresponding U.S. Fresh, Frozen and Chilled Fish Import Demand Elasticities for Each Pair of 
Countries (Type A) (continued). 

1. Ln (Q^Qj) =  Oy    + 6iLnPi        + ejLnRj    + ©RWij^^RWij +  eBFLnPBF  + 8YLnY 

2. Ln Qi      =  o^    + a^LnP,-   + a^LnP 

3. Ln Q. 

13 + «RWijLnPRwij 
+  aBFLnPBF  + aYLnY 

(3^    + PiLnPj   + pjLnPi    + PRWIJL^RWIJ +  PBF^BF  + PYLnY 

DW '(5,12) 

Countries 

Ghana/0.K. 122.14 
(2.07)* 

.142439 + 3.80567 
(-.16) (1.48) 

.418087 
(-.20) 

4.42126 
(1.55) 

19.7026 
(-2.13)* 

2.02 .37     .11 1.42 

Ghana^ - 4.74265 +  :313782 - 1.11315   + 1.79755 
(-.10)     (.42)        (-.52)     (1.05) 

+   .909623  +   1.22226 
(.38)       (.16) 

1.77 .51     .30 2.46 

O.K.j -126.883  - 4.91881  + 
(-3.28)**  (-2.91)** 

.456222  + 2.21563   -  3.51164   +  20.9249 
(.78)      (1.64)        (-1.87)*     (3.45)** 

1.31 .69     .56 5.28 

** Figures in parentheses are students' t-test statistics with degrees of freedom equal to the degrees of freedom for the denominator 
of the F-test statistics, that is, the second number nj  in F( ■, 2)- Double asterisk (**) implies that the estimate is significant 
at the 95 percent level of significance or better and the single asterisk (*) at the 90 percent level of significance. This applies 
throughout. P, RWij the weighted average price of the rest of the world with respect to countries i and j. Ppj. equals price of 
beef indexed to 1975 level in the U.S. and Y equals the U.S. gross national product in 1975 prices. 



Table 1-2. U.S. Import Demand for Fresh, Frozen, and Chilled Fish for Each-Country-vs-the-Rest-of-the-World Analysis. 

(i vs RWi) LntQi) 01 
+  a;LLnPi "'RW iLnP, RWi + a LnP^ OyLnYyg      DW Rho !(4,13) 

Japan vs Rest 

Canada vs Rest 

Mexico vs Rest 

LnfQj) 

AR1 

LnfQc) 

AR1 

LnCQj,) 

AR1 

Peru vs Rest       Ln(Qp) 

AR1 

Argentina vs Rest   Ln(Q„ ) 

AR1 

Ivory Coast vs Rest Ln(QIC) 

AR1 

Ghana vs Restw     LnCQg^) 

AR1 

-11.1146 
(-.94) 
-13.4665 
(-1.27) 

- .4958 
(-.22) 

.0282224 
(.07) 

- 11.1903 
(-1.35) 
- 11.9506 
(-1.71) 

29.4805 
(1.46) 
30.3126 

(1.38) 

- 53.4569 
(-1.83)* 
- 54.4245 
(-1.92)* 

5.12911 
(.15) 
12.6386 

(.35) 

9.60897 
(-24) 

2.87035 
(.07) 

2.09296 
-3.57)** 

2.271251 
-4.29)** 

.564161 
-3.58)** 
.557463 
-3.60)** 

1.02387 
3.03)** 

1.12164 
-3.72)** 

.457492 
-.84) 
.419912 
-.86) 

.70158 
-.58) 
.568976 
-.48) 

1.55496 
-1.40) 
1.40465 
-1.35) 

.260093 

.36) 

.273963 

.40) 

1.01364 
(2.30)** 
1.08337 
(2.76)** 

.143 
(-.66) 
.140106 

(-.64) 

1.11419 
(4.50** 
1.1481 
(6.32)** 

.039335 
(-.05) 
.0210231 

(-.02) 

.163381 
(.12) 
.0256478 

(.02) 

1.56685 
(1.22) 
1.58164 
(1.15) 

1.30565 
(.95) 
1.25518 
(.85) 

+  .597597 
(.87) 

+  .5825151 
(.93) 

+ .367216 
(1.78)* 

+ .395854 
(1.98)* 

- .636433 
(-1.69) 

- .629617 
(-2.06)** 

+ 1.56403 
(1.43) 

+ 1.521951 
(1.33) 

+ .334623 
(.21) 

+ .27846 
(.17) 

- .658074 
(-.39) 

- .30129 
(-.17) 

+ .713624 
(-.10) 

+ .214234 
(.09) 

+ 2.6592 

+ 2.98518 
(1.75)* 

+ 1.47761 
(2.23)** 

- 1.3876 
(2.15)* 

+ 3.1957 
(2.41)** 

+ 3.29468 
(1.37) 

- 3.8523 
(-1.15) 

- 3.93279 
(-1.08) 

+ 8.2346 
(1.69) 

+ 8.40842 
(1.78)* 

+ .797665 
(.14) 

- .452823 
(-.08) 

- .657611 

+ .587712 
(-08) 

NS 2.26' 

2.00 

2.151 

2.00 

NS 

.44 

-.184065  .88 
-.70) 

.80 

.0890787 .96 
-.33) 

NS 

1.85NS 

1.89 - 
( 

1.51NS 

1.83 

2.05: 

1.98 

1.551 

1.66 

1.761 

1.85 

,425878 
■1.21) 

.218321 

.82) 

,NS 

(- 
134753 
70) 

NS 

.92 

.99 

.14 

.64 

.81 

-.0589252  .84 
(-.22) 

.128595 
• 47) 

.03 

.34 

.25 

4.31 

28.94 

17.71 

90.75 

49.76 

386.29 

1.71 

7.76 

18.89 

20.87 

.72 

1.05 

3.19 

2.28 

to 



Table 1-2. U.S. Import Demand for Fresh, Frozen, and Chilled Fish for Each-Country-vs-the-Rest-of-the-World Analysis (continued). 

(i vs RWi)         LntQj)   =   aoi +  ajLr^   +  aRWiLnPRWi + arLnPr  + "y^^us    DW      Rho    ^        F(4 13) 

U.K. vs Rest1 ^(QUK) 

AR1 

- 119.9 -  4.75347   + 2.18358 - 2.844    + 19.4804 1.11 .57 6.65 
(-3.24)** (-2.88)** (1.64) (-1.73)    (3.43)** 
- 37.2428 -  2.00197   + 1.96821 -  .9950951 +  5.8727 1.21 .823648 .50 4.85 
(-1.12) (-1.96)* (1.61) (-.82)     (1.37) (6.16)** 

W = wrong sign on own price coefficient in estimated demand. 

NS = Not significant 

f = Symmetry was not confirmed. 

i = country. 

RWi = The rest of the world with respect to country i. 

Yyg = US gross national product in constant 1975 prices. 

Pr = Price of beef indexed to 1975. 

AR1 = (Maximum likelihood) correction for autocorrelation. 

* = Estimate is significant at the 90 percent level. 

** = Figures in parentheses are students' t-test statistics. The degrees of freedom for each t value is equal to the degrees of 
freedom of the denominator of the F-statistics, that is, the number ^ in F^,^). This will be the case in all the results. 
The double asterisk (**) implies that the estimate is significant at the 95 percent level. 



Table 1-3. The Symmetry Test 
Imports. 

for One-Country-vs-the-Rest-of-the-World Substitution Analysis of U.S. Fresh, Frozen, and Chilled Fish 

(i/RWi) Ln<2i/W ei 0RWiLnPi 9jLnPRWi +   erLnPr eYLnYUS DW !(4,   13) 

Japsui/Rest 

Canada/Rest 

Mexico/Rest 

Peru/Rest 

Ivory Coast/Rest 

Ghana/Rest 

U.K./Restf 

Argentina/Rest 

- 5.56594 
(-0.46) 

8.00462 
(0.87) 

- 4.53980 
(-0.48) 

33.6519 
(1.65) 

9.01524 
(0.27) 

12.7317   + 
(0.32) 

-113.205 
(-3.24)** 

- 49.9132 
(-1.78)* 

2.09918 
(-3.52)** 

0.892182 
(-2.48)** 

0.760568 
(-1.98)* 

0.380959 
(-0.69) 

1.53105 
(-1.46) 

0.273458 
(0.29) 

4.44172 
(-2.85)** 

0.744533 
(-0.64) 

+ 1.28960 
(2.89)** 

+ 0.248311 
(0.50) 

+1.32510 
(4.70)** 

-0.162526 
(-0.20) 

+ 1.78065 
(1.46) 

+ 1.52725 
(1.14) 

+ 2.26296 
(1.80)* 

+ 0.427817 
(0.32) 

0.206547 
(0.29) 

0.190171 
(0.40) 

0.885541 
(-2.07)* 

1.21587 
(1.10) 

0.960301 
(-0.60) 

0.378180 
(0.17) 

3.26692 
(-2.11)* 

0.0606914 
(0.04) 

+ 0.366835 
(0.19) 

- 1.32643 
(-0.88) 

+ 0.641665 
(0.42) 

- 6.00059 
(-1.77)* 

- 1.35119 
(-0.25) 

- 2.68072 
(-0.409) 

+ 17.0135 
(3.17)** 

+ 6.11196 
(1.31) 

2.185 NS 

0.82* 

1.62' NS 

1.71' NS 

1.67' NS 

1.861 

1.141 

NS 

2.23 NS 

.69 10.50 

.87 28.77 

.69 10.59 

.62 7.87 

.33 3.14 

.10 1.04 

.48 4.98 

.69 '    10.57 

f = Symmetry was not confirmed by test results. 
P = Positive autocorrelation problem is serious. 
I = Durbin-Watson test for serial correlation is inconclusive. 
* = Significant at 90 percent level. 
** = Significant at 95 percent level or better. 
Note: The figure in parenthesis is a students' t-test statistics for a two-sided test. 
RWi = The rest-of-the-world with respect to country i. 
Yus = U.S. gross national product in 1975 prices. 

Price of beef indexed to 1975. 
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Table II-l. Total Fish (Fresh, Frozen and Chilled) Imports of the U.S., Japan, The United Kingdom*, France, West Germany, and Other European 
Countries** and Canada's Exports to Each Country, 1963-1982 (All Quantities are in Metric Tons). 

United 1 States Japan United Kingdom France West Germany Other Grand Total 

Year Total Canada Total Canada Total Canada Total Canada Total Canada Total Canada Total Canada 

1963 238015 12117 2210 0 47247 2058 69090 5383 16496 648 329190 1174 722141 130380 
1964 329665 135407 45345 0 52043 8373 54807 2664 197385 639 523461 917 1147899 148000 
1965 350453 151358 48581 115 74266 5606 66220 2819 205511 3505 391702 1444 1136733 164847 
1966 424646 198145 5880 0 69920 7643 74544 3505 185382 1575 395119 1839 1208413 212707 
1967 374798 183201 57919 0 64964 7521 77012 3484 174360 1366 459610 3694 1208663 199266 
1968 486084 229223 76206 172 63004 8783 87577 3334 182965 2593 426598 2642 1322434 246747 
1969 480811 192379 94458 1392 68021 4091 86173 3373 177681 1676 392199 3987 1299343 206826 

1970 518234 187273 96953 1671 87715 3432 95674 4593 212821 2101 413189 4625 1424586 203695 
1971 524632 176966 122437 5295 105593 3308 122752 5533 216039 2907 413212 4907 1504665 198916 
1972 704201 191664 134151 3579 90358 3562 129776 6730 208375 8354 463213 5903 1730074 219792 
1973 776968 187957 222170 11615 102694 3142 131523 6860 246969 7214 526588 6746 2006912 223534 
1974 668028 139998 217266 4838 116867 1838 159400 6036 229758 10797 572056 6260 1963375 169767 
1975 588149 155332 241237 11009 113468 1210 161349 8381 220791 19226 521597 5796 1504665 198916 
1976 676321 149587 271688 7666 114411 1189 167438 6675 237572 20359 536460 6156 2003890 191632 
1977 677452 156922 376140 32074 119749 2797 202050 13730 248687 36576 584469 10741 2208547 252840 
1978 767556 177836 355964 16235 183271 8042 211737 14828 248592 32763 542075 20951 2309195 270655 
1979 1030383 229544 411196 19418 224311 8663 213092 12573 258250 32537 702993 15384 2842225 318189 

1980 953842 204064 340877 25251 238279 13281 214598 13448 292075 32976 755169 13123 2794840 302143 
1981 1057442 270549 456653 49708 218089 12481 228463 8281 269633 24633 770547 15778 300827 381430 
1982 981136 269137 562564 61225 218846 13069 230369 8670 274707 13306 865631 14991 3133253 384598 

* Exports from Canada as reported by Canada. 
** Other includes Italy, Denmark, , Portugal, Belgium-Luxemburg, The Netherlands, Sweden , Switzerland, and Spain. 



Table II-2. Total Fish (Fresh, Frozen and Chilled) Imports of Japan, France, United Kingdom, 
and the U.S. Share of Each Country's Imports, 1963-1981 (All Quantities cure in 
Metric Tons). 

Japan France United Kingdom Canada Total 

Year Total USA Total USA Total USA Total USA Total USA 

1963 22103 59 69090 623 47247 661* 7715 5670 146155 7013 
1964 5345 7020 54807 1061 52043 1405* 10064 5866 162259 15352 
1965 48581 854 66220 1378 74266 1372* 9873 6272 198940 9876 
1966 58802 1484 74544 2099 69920 2530* 10122 6446 213388 12559 
1967 57919 1459 77012 2295 64964 3597* 12592 6062 212487 13413 
1968 76206 1647 87577 2039 63004 2311* 11182 4272 237969 10269 
1969 94458 7607 86173 2078 68021 2227* 9371 5958 258023 17870 

1970 96953 4629 95674 2520 87715 2622** 10622 8234 190964 18010 
1971 122437 5745 122752 5007 105593 2731** 12074 9190 362856 22673 
1972 134151 3872 129776 5583 90358 3988** 16121 9998 370406 23441 
1973 222170 14336 131523 3933 102694 4514** 19609 11195 475996 33978 
1974 217266 4595 159400 3808 116867 2247 20798++ 14714 514331 25364 
1975 241237 9186 161349 7323 113468 3081 23255 15058 539309 34648 
1976 271688 5029 167438 7968 114411 3274 32944 22713 586481 38984 
1977 376140 30289 202050 7815 119749 2070 49818 33839 747757 74013 
1978 355964 52388 211737 9036 183271 3165 32733 13433 783705 78022 
1979 411196 67622 215092 12271 224311 3648 49656** 36960** 900255 120501 

1980 340877 61975 214598 12293 238279 4887 65626** 54095** 859380 133250 
1981 456653 87302 228463 11309 218089 3910 66219** 53125** 969424 155646 

* Quantity estimated by dividing import value by average price paid. 
** Quantity estimated by dividing import value by a five)year moving average price. 
++ Quantity estimated by using a three)year moving average, 

values and/or prices have a different trend. 
This is used when the last few 

en 
oo 



Table 11-3.     U.S.   Inports of Fresh,  Frozen and Chilled Fish {SITC 031.1/034)  By Country of Origin,   1963-1980 (Quantities  in Metric Tons and Values   in 
$1,000 U.S.) 

Time 8j VJ Oc "c OH 
v« Op VP SAG VAG Oic VIC OGH VGH 8ux VUK Q V GNP pBF 

1963 72178* 26926 121117** 61414 4282 2351 18834 4872 332 120 3723** 1376 1051** 351 423** 238 238015 119746 1056 50 
1964 86881 34144 135407 80009 5195 2504 11703 2624 141 6b 5143** 1563 924** 310 795 341 329665 159403 1112 63 
1965 82008 31874 151358 94557 5393 2891 9876 2522 2274 855 6399 2005 603 93 1412 718 350453 177688 1177 66 
1966 90464 48380 198145 103204 5269 3308 9563 2910 1766 593 3316 1497 765 359 1399 972 424646 218718 1247 77 
1967 68256 34692 183201 92309 4207 3202 13448 3387 1111 403 2038 974 1185 394 1281 883 374798 185024 1281 79 
1968 97296 47305 229223 106851 4799 3409 8707 2567 2047 805 1719 841 1780 600 803 628 486084 231871 1337 82 
1969 80761 42192 192379 120767 7707 4694 10194 2736 1489 723 4928 1769 287 103 1026 829 480811 262250 1372 92 
1970 100141 58833 187273 129128 6796 5021 13428 4473 6051 3061 8049 3788 570 367 3452 2740 518234 324204 1367 98 
1971 107780 56522 176966 134103 8600 5769 10590 2820 6107 4127 3688 2103 4677 2043 7552 6607 524632 368394 1408 101 
1972 173183 112958 191664 162258 11938 8126 6028 1930 8128 5235 14543 9642 3542 1500 9059 9284 704201 553970 1489 112 
1973 218911 164563 187957 203948 11401 9131 19017 7277 11802 8281 5608 3484 9704 3553 12328 15076 776968 713334 1570 116 
1974 213554 157721 139998 154815 8728 10038 16146 5961 8832 6591 5437 4876 2708 1375 7398 9778 668028 628672 1549 119 
1975 77177 64446 155332 176324 11320 10378 11890 4843 4776 2725 6590 4104 1769 808 5479 7222 588149 566735 1529 100 
1976 106516 110682 149587 224981 13942 12432 6012 2475 10437 6633 1979 2377 829 240 7436 12198 676321 800976 1619 120 
1977 112230 122313 156922 262338 20467 22406 3906 1229 11367 10497 2314 2470 3792 898 7966 14188 677452 956896 1705 114 
1978 103492 139926 177836 323281 24546 26400 3377 3436 16654 21354 7943 8241 7989 5959 2819 6056 767556 1199275 1779 161 
1979 71604« 109453 229544*** 38416S 18382 19094 10725 5760 27116 27134 3375««« 3070 3637*** 2073 1227 3255 1030383 1266828 1835 218 
1980 94991* 146389 204064*** 350696 10687 10935 11345 5604 17811 17303 847««« 773 10147*** 5784 1271 2919 953842 1221858 1830 209 

J = Japan 

C = Canada 

N = Mexico 

P = Pern 

AG - Argentina 

IC = Ivory Coast 

-H = Ghana 

UK = United Kingdom 

US = United States 

0 - Other  (Denmark,   Italy,  Netherlands,  Portugal,   Spain,  Sweden, 
Switzerland,  Belgium and Luxembourg) 

Q^ ~ Quantity iiiported from country i 

V^ = Value of inports from country i 

Q = Total quantity  ifl?)orted 

V - Total value of inports 

PRp = Price of beef in U.S. cents per pounds transformed to $ per metric ton; 
PBF is indexed to 1975. 

Off - U.S. gross national product in 1975 prices 

* Quantity estimated by dividing inport value by average price paid 

** Quantity estimated by dividing iflfsort value by a five-year moving-average 
price 

*** Quantity estimated by using a three-year moving-average price;  this  is 
used where the five-year trend in value and/or price appeared to be 
different from the last three observations 



Table II-4. Landings by Country (metric tons live weight equivalents), 1963-1980. 

Tl LJ LC LM Lp LAG LIC LGH LUK 

1963 6715.9 1197.6 243.0 7090.8 130.5 45.0 62.8 960.9 
1964 6372.4 1211.0 248.9 9321.6 169.0 54.5 76.6 974.0 
1965 6931.6 1262.3 256.4 7631.9 205.2 61.5 64.5 1047.1 
1966 7131.6 1346.0 287.1 8844.5 251.6 61.6 72.2 1068.8 
1967 7895.4 1295.7 349.8 10198.6 241.2 66.9 99.0 1026.2 
1968 8694.2 1498.7 364.3 10555.5 223.6 69.8 74.1 1040.2 
1969 8638.5 1404.8 353.2 9243.6 203.4 71.0 131.1 1083.0 
1970 9366.5 1389.0 386.8 12534.9 214.8 72.4 171.5 1113.8 
1971 9948.9 1289.8 402.5 10606.1 229.0 62.6 220.4 1107.3 
1972 10247.8 1169.1 441.0 4768.3 238.2 72.4 281.4 1081.5 
1973 10747.7 1157.4 479.4 2328.5 302.1 65.5 223.7 1153.8 
1974 10804.6 1036.6 442.1 4144.9 216.4 75.3 219.5 1105.6 
1975 10524.2 1028.7 499.3 3447.5 229.3 68.5 254.5 995.7 
1976 10620.0 1135.7 572.3 4343.1 281.7 77.0 237.7 1063.3 
1977 10123.4 1235.4 610.8 2534.4 369.7 83.4 266.9 997.5 
1978 10183.7 1366.4 702.6 3472.4 519.2 79.0 258.3 1030.8 
1979 9945.0 1411.2 877.0 3682.2 566.3 86.6 227.3 905.9 
1980 10426.4 1334.0 1243.0 2750.6 385.2 77.7 224.1 825.7 

J = Japan 

C = Canada 

M = Mexico 

P = Peru 

AG = Argentina 

IC = Ivory Coast 

GH = Ghana 

UK = United Kingdom 

US = United States 

0 = Other (Denmark, Italy, Netherlands, 
Portugal, Spain, Sweden, Switzerland, 
Belgium and Luxembourg) 

Q^ = Quantity imported from country i 

V^ = Value of imports from country i 

Q = Total quantity imported 

V = Total value of imports 

PgP = Price of beef in U.S. cents per pounds 
transformed to $ per metric ton; Pgp is 
indexed to 1975 

GNP = U.S. gross national product in 1975 prices 
O 



Table II-5. Mid-Year Population (million) of Selected Countries, 1963-1980. 

T2 NJ NC NM Np NAG NIC NGH NUK 

1963 95.90 18.90 39.87 10.96 21.69 3.62 6.30 53.80 
1964 96.91 19.30 41.25 11.30 22.02 3.70 6.63 54.20 
1965 97.96 19.60 42.69 11.65 22.35 3.87 7.00 54.40 
1966 98.86 19.90 44.14 12.01 22.70 3.94 7.95 54.70 
1967 99.92 20.41 44.16 12.39 22.16 4.02 8.14 54.90 
1968 101.08 20.73 45.69 12.77 22.50 4.11 8.15 55.05 
1969 102.32 21.03 47.27 13.17 22.85 4.21 8.37 55.27 
1970 104.33 21.32 48.93 13.59 23.21 4.31 8.64 55.41 
1971 105.60 21.60 50.65 14.01 23.57 4.42 8.86 55.61 
1972 106.96 21.85 52.44 14.46 23.92 4.53 9.09 55.80 
1973 108.35 22.13 54.30 14.91 24.29 4.64 9.39 55.93 
1974 110.16 22.40 58.12 15.04 25.05 6.43 9.61 55.93 
1975 111.57 22.73 60.15 15.47 25.38 6.71 9.87 55.89 
1976 112.77 23.02 62.33 15.91 27.72 6.97 10.31 55.89 
1977 113.86 23.28 64.59 16.36 26.06 7.34 10.41 55.85 
1978 114.90 23.50 66.94 16.82 26.39 7.61 10.75 55.84 
1979 115.87 23.69 69.38 17.29 26.73 7.92 11.05 55.88 
1980 116.78 23.96 69.35 17.30 28.24 8.25 11.54 55.95 

J = Japan 

C = Canada 

M = Mexico 

P = Peru 

AG = Argentina 

IC = Ivory Coast 

GH = Ghana 

UK = United Kingdom 

US = United States 

0 = Other (Denmark, Italy, Netherlands, 
Portugal, Spain, Sweden, Switzerland, 
Belgium and Luxembourg) 

Q. = Quantity imported from country i 

V^ = Value of imports from country i 

Q = Total quantity imported 

V = Total value of imports 

Pgp = Price of beef in U.S. cents per pounds 
transformed to $ per metric ton; Pgp is 
indexed to 1975 

GNP = U.S. gross national product in 1975 prices 



Table II-6. CIF to FOB Conversion Factor for Selected Countries, 1963-1980. 

T3 FJ FC FM FP FAG FIC FGH FUK 

1963 1.183 1.059 1.050 1.190 1.130 1.100 1.111 1.116 
1964 1.186 1.053 1.050 1.194 1.130 1.100 1.111 1.102 
1965 1.214 1.043 1.050 1.192 1.131 1.120 1.111 1.105 
1966 1.222 1.037 1.050 1.200 1.130 1.120 1.110 1.100 
1967 1.221 1.038 1.050 1.070 1.130 1.120 1.110 1.110 
1968 1.217 1.037 1.050 1.170 1.130 1.110 1.111 1.105 
1969 1.203 1.035 1.050 1.170 1.130 1.110 1.135 1.104 
1970 1.200 1.040 1.050 1.195 1.130 1.115 1.149 1.100 
1971 1.187 1.041 1.050 1.157 1.130 1.114 1.137 1.090 
1972 1.177 1.030 1.050 1.155 1.130 1.115 1.120 1.085 
1973 1.159 1.038 1.050 1.146 1.123 1.110 1.132 1.076 
1974 1.136 1.038 1.050 1.114 1.121 1.137 1.134 1.060 
1975 1.132 1.038 1.050 1.126 1.124 1.146 1.140 1.061 
1976 1.119 1.038 1.052 1.130 1.106 1.150 1.140 1.067 
1977 1.106 1.030 1.052 1.130 1.094 1.174 1.110 1.065 
1978 1.108 1.030 1.050 1.130 1.098 1.170 1.100 1.080 
1979 1.105 1.030 1.050 1.130 1.089 1.170 1.100 1.063 
1980 1.091 1.030 1.050 1.130 1.094 1.170 1.100 1.081 

J = Japan 

C = Canada 

M = Mexico 

P = Peru 

AG = Argentina 

IC = Ivory Coast 

GH = Ghana 

UK = United Kingdom 

US = United States 

0 = Other (Denmark, Italy, Netherlands, 
Portugal, Spain, Sweden, Switzerland, 
Belgium and Luxembourg) 

Q^ = Quantity imported from country i 

V^ = Value of imports from country i 

Q = Toted quantity imported 

V = Total value of imports 

Pgp = Price of beef in U.S. cents per pounds 
transformed to $ per metric ton; Ppp is 
indexed to 1975 

GNP = U.S. gross national product in 1975 prices 



Table II-7. Total Fresh, Frozen and Chilled Fish Imports of Selected Countries, 1963-1980. 

T4 Qu QTC 2TF QTUK QTO VTJ v-rc %• VTUK 
VTO 

1963 22103 7715 69090 47247 525686 6464 3034 36256 45565 134176 
1964 45345 10064 54807 52043 720846 12932 4577 34863 58933 123924 
1965 48581 9873 66220 74266 597213 15394 4823 39325 65103 189374 
1966 58803 10122 74544 69920 580501 20516 6250 48364 61220 200030 
1967 57919 12592 77012 64964 633970 21643 7693 52681 58368 206431 
1968 76206 11182 87577 63004 609563 30238 6220 58157 55778 210700 
1969 94458 9371 86173 68021 569880 46879 6821 62071 55233 231507 
1970 96953 10622 95674 87715 626010 60634 9743 72263 64912 286969 
1971 122437 12074 122752 105593 629251 82144 12144 92281 69090 340321 
1972 134151 16121 129776 90358 671588 111893 16705 114027 82138 393354 
1973 222170 19609 131523 102694 773557 248333 23443 141021 117811 562488 
1974 217266 20798 159400 116867 801814 253463 27775 170292 114563 669905 
1975 241237 23255 161349 113468 742388 330364 32340 198607 121153 689067 
1976 271688 32944 167438 114411 776032 412157 46269 228134 140457 807714 
1977 376140 49818 202050 119749 833156 699710 55384 286176 167062 966128 
1978 355964 32733 211737 183271 790667 921572 53896 346878 275766 1189966 
1979 411196 38498 215092 224311 961243 1082726 67121 427368 381497 1549556 
1980 340877 40350 214598 238279 1047244 852722 88826 469434 403081 1771194 

J = Japan 

C = Canada 

M = Mexico 

P = Peru 

AG = Argentina 

IC = Ivory Coast 

GH = Ghana 

UK = United Kingdom 

US = United States 

0 = Other (Denmark, Italy, Netherlands, 
Portugal, Spain, Sweden, Switzerland, 
Belgium and Luxembourg) 

Q^ = Quantity imported from country i 

V^ = Value of imports from country i 

Q = Total quantity imported 

V = Total value of imports 

Pnp = Price of beef in U.S. cents per pounds 
transformed to $ per metric ton; Pnp is 
indexed to 1975 

GNP = U.S. gross national product in 1975 prices 



Table II-8. GDP of Selected Countries (million U.S. $), 1963-1980. 

T5 GJ GC GUK ^ Gp GAG GIC GGH GUS 

1963 68139 40796 84751 15680 2658 13851 794 1692 596340 
1964 77430 44879 90934 17712 3606 15103 978 1732 638000 
1965 84622 49116 97786 20576 4284 17712 978 2052 688000 
1966 101087 46942 105160 21144 2999 17856 1042 2298 759000 
1967 104888 53250 101585 22812 3710 16879 1040 1896 804000 
1968 124362 58395 95062 25663 3832 18250 1193 1856 863000 
1969 144064 64713 101376 28358 4259 20989 1274 1721 929000 
1970 196917 82810 121026 33496 4514 24998 1495 2214 983237 
1971 229656 93228 136392 36192 4994 29706 1616 2302 1059660 
1972 294138 105724 156135 40984 5562 25733 1905 2151 1161880 
1973 407918 121376 174431 49586 6205 36533 2573 3045 1297510 
1974 455302 145285 188881 65032 7268 54831 3073 4052 1398000 
1975 498774 163964 207811 88004 15377 39672 3894 4594 1538803 
1976 559268 195688 213838 88874 14460 53900 4661 5675 1705906 
1977 686976 199117 267010 81924 13640 51129 6266 9707 1903069 
1978 962925 205668 335366 102666 11783 65089 7902 13852 2140390 
1979 997609 228224 428667 134511 15134 105623 9142 10243 2382221 
1980 1036204 255011 538186 186331 19423 153331 10574 14906 2598960 

J = Japan 

C = Canada 

M = Mexico 

P = Peru 

AG = Argentina 

IC = Ivory Coast 

GH = Ghana 

UK = United Kingdom 

US = United States 

0 = Other (Denmark, Italy, Netherlands, 
Portugal, Spain, Sweden, Switzerland, 
Belgium and Luxembourg) 

Q^ = Quantity imported from country i 

V^ = Value of imports from country i 

Q = Total quantity imported 

V = Total value of imports 

Pgp = Price of beef in U.S. cents per pounds 
transformed to $ per metric ton; PBF is 
indexed to 1975 

GNP = U.S. gross national product in 1975 prices 


