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590 words

AN EXPLORATION OF THE ECONOMICS OF TASTE AND DEMAND-FOR FOOD

Iﬁ consumer theory tastes are traditionally treatedtas’given;_even
though there is a history of economisté who think tésﬁe§>één be'both'the
cause and result of economic activities. In this'feseafqh an éttempt'was-
made to.identify economic determinants of chaﬁges'and fofmation of tastes
in the case of food commodities._ o

The broad hypothesis under investigation wés'tﬁat_;élativeAbficés are
an inducing mechanism for taste formation.' Spe;ificaliy;:ﬁwo1hyppfhe;es.
were invesfigateé: ¢N) tﬂe commodities which have # cémpaiativé advéntége 
in production induce formatioﬁ of relative taste preference;_fa§6¥abie to
thém; and (2) whenAthe relaéive availability qf commoditiéé chang;s, as a
result of technical developments in production and m;fkéting or By thé
opening up of interﬁational trade, pe0p1eléhange théif fasfeé.in fespohée-
to change in relafive'prices. Avcritical assumpfion for this:analfsis
was the existence of a universal preference fdnctién-ﬁhicﬁ-ié common for
people all ovef the world and which forms thé outer énvélqpe”éf éountfy
specific taste preference functions. |

In ordér to test the first'hypofhesis a'standar&:deﬁéné model médified
by adding a taste variable as a demand éhiftef was ﬁééé.; iﬁi;.ﬁ9de1 ﬁaé
applied to data for forty-threé countries and twenty-tﬁélfood éommodifiéglu;;
The usuai variables for this model (cdnsumptioh'aé fﬂé aepéﬁdéng Qariable,
prices and income as the independént variables) are meaéu;ed.aé_the_éverage
for the period 1957;62. The taste variable for eachjcommodity wés con-
structed as a ratio of the production of the commodify to the'totél féod

production in a country during 1934-38. This variable‘supﬁosedly.captures‘
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the influences of country specific factor endowments and climatic condi-

tions in production, thus reflecting the historical differences in the

. relative price of the commodity among countries.

Econometric results indicated that both the size (the estimate was
obtained in an elasticity measure) and the t-value of the coefficients

for the taste variable are larger in the case of regressions for indivi-

- dual commodities than when commodities were grouped. Also in the case of

.comﬁodity groups there was little decline in‘theifits:wheh théitasté';

v#riableé ﬁere omitted from the estimating eéuaﬁiohs}ﬁ The infefe&ée of
these results is that taste preferences across couhtrieé are largély“similarf
for broad cémmodity groups but that there éxistghconsidéraﬁle differences |

in the country specify taste préferences in the case of individual com- .

. modities depending upon differences in the production patterns of countries.

-The second hypothesis was investigated through a time series analysis
by using poultry versus meats in the case of the United States and rice

versus other cereals and fish versus meats in the case of pre- and postwar

Japan.

. For this pufpose the standard demand model was modified:by adding a
taste variable comprised of cumulated sums of the past-consumptioné'of own

and substitutable commodities. The logic of this #pprqach'was'that if oo

_changes in tastes are induced by changes in relative p:icés, it should be

possible to capture the taste-changes by changes in the consumption .

experience of a commodity relative to that of its substitutable commodities.

This is viewed to occur through a process of learning by consumption. ' In

the short-run, consumers fespond to changes in relative prices by changing

—




their consumption patterns. As experience with new-consumption pattern§
is prolongéd over an extgndéd ﬁeriod,.tastes graddallyAthéngé to adjust to;
the price changes.' |
‘Econometric tesults indicated considerable taste'shifts for thdset'
COmmodltles for Wthh the relatlve prices decllned sharply over tlme,‘
that is, poultry in the United States and flSh in prewar Japan.j This

seems to be a reasonable support for the second hyPOthe51s_A'5'
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CHAPTER I
INTRODUCTION

In a fraditional economic analysis of consumer demand,
economists have generally ignored questions pertaining to the
formation of tastes and changes in taste. Ta.‘stes are generally
assumed to be given. Economists have recognized that consumer
tastes do, in fact, change. 1 However, the general attitude has
been that the analysis of change in taste does not fall in the domain
of economicé. 2 Determinants of tastes have been regarded as
primarily psychological and sociological in nature. Part of the
problem may be that since tastes change slowly, to give tastes

~an explicit empirical treatment has been a difficult problem.

1This recognition is quite clear in the case of A. Marshall
in his Principles of Economics, 8th ed., Macmillan (1962).

ZM. Friedman, for instance, says: ''The economist has little
to say about the formation of wants; this is the province of the
psychologist, ' and he leaves the whole area to other fields of
science on the grounds of division of labor (Price Theory, Aldine
Publishing Company (1962), cited from p. 13). G. J. Stigler
also appears to be quite explicit in his defense of th¢ assumption
of constant tastes. However, his treatment of diversity and
variation in tastes seems to admit the possibility of.-the nature of
production activities interacting and influencing the formation of
taste (The Theory of Price, 3rd ed., Macmillan (1966), pp. 38-41).
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In empirical studies it has been traditional to treat the

effect‘ of tastes on demand as. a residual. In the case of time-
series analyses, the residual ig sometimes explained by adding

a time-trend term in various forms. Even though it is possible
to explain variations in consumption in time-series data by fitting
complicated tiime functions, the approach has little economic
meaning. Time, as such, represents only a proxy variable for
the real causal factors or determinants of taste. The basic
question is what causes tastes to change. Satisfaction of human
wants is the fﬁndamenta.l starting point of e‘conomic reasoning
about demand, The primary concern in this study, therefore,

is to attempt to identify economic determinants of tastes, a .

problem that has been a relatively neglected aspect of the.
economic theory of consumer beha;vidr. It is possible that
psych‘ologicél and sociological considerations are not the dominant
factors in shaping consumer preferences. It is hardly arguable
that these factdrs are qu.ite important in producer behavior

in the sense of learning and grasping the newer technologies.

Yet explanations of producer behaviorvand of technical change -
are customarily discussed primarily in terms of economic
variables. In this study the effect of taste changes on consumption

are treatced as analogous to technical changes in production.

®
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The view that'tastes can be both the cause and the result
of economic activities has been acknox&ledged by some researchers, 1
who view taste changes as endogenous. If this is true, when
these endogenously influencing factors on tastes are ignored in
demand analysis, . the resulting misspecification of 2 model could
lead to 1.mrc.lia.b1e predictions. Further, a failure to consider
this endogehiety of changes in taétes could result in errors in
.ev‘aluati_on of thé welfare loéses and gains of alternative pricing
or taxation policies. Thus, the question of endogenous changes
in fastes seems to be quite importan;. Wheﬁ fﬁe assumption of.
constant tastes is relaxed, consumer ta,stés aré commonly
believed to be forrﬁed (learned) thrpugh consumption experiences.

2

There'is a long line of economists™ who considered that current

See F. H. Knight, "Ethics and Economic Interpretation, '
Quarterly Journal of Economics, Vol. 36 (May 1922), pp. 454-
481, and J. M. Clark, "Toward a Concept of Workable Competition, "
American Economic Review, Vol. 30 (June 1940), pp. 241-256.

2

A. Marshall, op. cit.; O. Morgenstern, '""Demand Theory
Reconsidered, " Quarteﬁy‘ '.-T?urnal of Economics, Vol. 62 (February
1948), pp. 165-201; M. E. Peston, '"Changing Utility Function, ' in
M. Shubik, .ed., Essay in Mathematical Economics in Honor of
Osker Morgenstern, Princeton University Press (1967); W. H.
Gorman, "Tastes, Habits and Choices, " International Economic
Review, Vol. 8 (June 1967), pp. 218-222; R. A. Pollak, Habit
Formation and Dynamic Demand Functions, Discussion Paper No.
79, Wharton School of Finance and Commerce, Department of
Economics, University of Pennsylvania (1968); and C. C. von
Weizsacker, '""Notes on Endogenous Change on Tastes," Journal

of Economic Theory, Vol. 3 (December 1971), pp. 345-372.
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consumer tastes for commodities depend on the quantities of past ;”
consumption. Wine and tobacco have been cited as examples.
Presently physiological psychologists and cerebral physiologists
hold the general view th;.t not only consumption behavior but human
behavior, in general, is subject to the memories of past behavior. !
Thus, the notion that past consumpﬁon experiencé has induced
current tastes may be applicable to commodities in general
rather than being limited only to addictive commodities.

"Empirical studies using the framework that tastes are
induced by past consumption are mostly confined to broad groups

of consumption items under the assumption of the additive utility

function.2 The effect on demand of a taste change for a commodity §
is implicitly treated as independent of.the taste change for another

commodity. In economic theory, tastes are usually assumed to

See for example M. 'C. Burk, Consumption Economics:
A Multidisciplinary Approach, John Wiley and Sons (1968), Chapter
5, for these observations.

2Examples are: H. S. Houthakker and L.. D. Taylor,
Consumer Demand in the United States: Analyses and Projections,
2nd ed., Harvard University Press (1970); and R. A. Pollak and
"T. J. Wales, ""Estimation of the Linear Expenditure System, "
Econometrica, Vol. 37 (October 1969), pp. 611-628.




determine the .shape of the indifference map. A change in tastes '
is féferred to as a change in the shape of the indifference map. 1
Empirical examination of taste changes, thefefore, seems to be a
more dppropriate 'approa(:h to study a shift in demand resulting
from a shift of tastes from one commodity tlo a.nother'.v

It céuld ine argued that .in the case of individua:l commodities
considerable differences exist in tastes among countries. Yet
differences in consumpfion for broad groups of consumption items
are mairily explained by differences in inco'me‘ and prices. I
the hypéthesis that past consurﬁption experiences induce tastes
is true, it may be possible to explain cross-country differences
in tasteé by variations in past consump};ion levels across. countries.
This is what is att-emptgd in ‘tlhis stuciy. The main objective is to

test the usual--implicit or explicit--assumption that consumer

. S. Ichimura, "A Critical Note on the Definition of Related
Goods, " Review of Economic Studies, Vol. 18 (1950-51), pp. 179-
183.. It is perhaps because of this reason that in the line of the
empirical work mentioned above economic researchers usually
define tastes as constant and shifts in demand induced by past
consumption as changes in habits, '

2

H. S. Houthakker, '"New Evidence on Demand Elasticities, "
Econometrica, Vol. 33 (April 1965), pp. 277-288; T. Watanabe,

'""A Note on an International Comparison of Private Consumption
Expenditure, "' Weltwirtschaftliches Archiv, Bd. 88, Heft 1 (1962),
pp. 145-149. :




tastes arc constant. The test is carried out by postulating an m
¢

alternative hypothesis that consumer tastes are formed and,

in fact, change with past consumption experiences. Consumption

behavior is viewed as responding, in the short-run, to change in

relative prices. As experience with the new consumption pattern

is acquired over a longer run, tastes gradually change to reflect

the consumption opportunities reflected by the relative price

change.

It'is hypothesize-d that renlative prices are an inducing
mechanism for taste formation. More specifically, th;a following
hypotheses are investigated:

(1) The commodities which have a comparative ad\l/antage ‘

in production, | consistent with resource endowment
and climatic conditions of a counf'.ry, induce formation
of relative taste preferences favorable to them,

(2) When the relative ava.ilability' of co%nmodities changes,

. as a result of technical development in production
é.nd marketing or by the opening up of international
trade, people change their tastes in response to
changes in relative prices.

In order to investigate the first hypothesis, intercountry
cross-sectional data for forty-three countries and twenty-two

food commodities are used. The model utilized is the standard .)

H
:
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demand model modified by adding a taste variable--representing

historical differences in relative pricesl--a.s a demand shifter

across countries in addition to the usual income and price

variables. The implicit assumption for this model is that

taste differences among countries can be described by the same

demand func_tion.2 We draw support for this assumption from

Houthakker's statement: "In fact there is no reason to postulate

that differences amoné countries are of a more fundamental

type than differences among aggregates for the same country

in different years, or differences among households in the

same country. The latter differences are not usually regarded

as insuperable obstacles in time-series or cross-sectio'h analysis.
For the second hypothesis, that consumer tastes change

over time as a result of changes I'm relative prices in consequence

of technical developments in production or tradé which change

relative availability of commodities, the change is viewed as

a sequential process over time. In the short-run a change in

relative prices changes the consumption mix via the substitution

1
See Chapter III, pp. 36-40, for development of this
and other variables.

ZSee Chapter III, for a detailed discussion of the modecl.

3H. S. Houthakker, "New Evidence on Demand

Elasticities, " op. cit., p. 277.

n3
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effect. The persistence of this changed relative price over the

longer time period enables the consumer to gain experience for

gt e s

consuming the new (changed) mix of commodities and thus leads - |
to a change. in tavstes.' This is the process of inducement of
tastes as‘ a result of the cumulated stock of experience with the
new mix. Again, to test this hypothesis, we use the standard
demand model by introducing cumulated quantities of past
consumption levels of the concerned commodity and that of its
substitute commodity as the taste va.riable,. iﬁ addition to the
usual price and income variables. Three sets of tiimme-series
data from the United States and Japan for a few selected food
commodities are employed to carry out this test. .
In this study we have limited our investigation of taste U

formation and taste changes to the case of food commodities. 1

lThere is an empirical advantage to dealing with food
commodities. We should distinguish the change in demand due to a |
relative price change between the price effect realized in a i
relatively short period and the effect due to change in tastes which !
is induced by the price change realized over 'a longer period.
However, even the price effect itself may be realized fully only
after a lag in time, due to contractually and technically fixed
commitments, lack of knowledge of changes in prices, etc. If
this is the case, the distinction of long-term effect from short- term
effect cannot be claimed as the distinction of taste effect from prlce?
effect. However, in the case of food commodities this may not be 2
a serious problem if annual observations are used for empirical ;
study. It might be safe to assume that in the case of food com- E
moditics the time required for adjustment in response to a price
change is less than a year. See W. G. Tomek, The Theory and
(continued next page)
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This is primarily due to data availability. Another limitation
.of this study i;s the use of single equation models. For the
formatioﬁ of tastes in ou‘-1'- framework, one would normaily
‘expect some kind of simultaneous systerﬁ. The number of
food commodities whichla.re related in consumption i‘s simply too
_large and the data réquirements imposs'ibleA to meet for this
purpose.

The plan of this thesis is as follows. A brief review |
of the literature about .tastes is presented in Chapter II. In-:
Chapter III, f.ir'st a conceptual framework is esta.bllis;hed. to
const_fuct a model for an intercouﬁt:y' Cross -"sécti'onal analysis
fo explain' differences in tastes among the countries examined.
Then the estimating equatipns developed and the data and variables
used ar-e'diséussed. In Chapter IV the results of the cross-
section study are presented and thgir meanings are explored.

In Chapter V, first the model for gétimating the demand function

from time-series data to explain the changes in tastes induced by

past consumption is developed. Second, the data and variables

are discussed. And then the results of the time-series a.nalysis

Measurement of Long-Run Demand (with Special Emphasis on
Demand for Food Products), unpublished Ph. D. thesis University
of Minncsota (1961) and C. H: Berry, G. K. Brinegar, and S.
Johnson, "Short Run Effects Following Controlled Price Changes:
Skim Milk, ' Journal of Farm Economics, Vol. 40 . (November
1958), pp. 892-902.
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are presen?cd and their meanings are explored. In Chapter VI O
a summary of the research findings and their implications for

polvicy and further research are presented. A tentative conceptual
hypothesis about the mechanism of endogenous changes of tastes !

in the framework of induced innovation theory in producthion is
presented. Data used in the interc‘ountry cross-séctional analysis

is presented in Tables A.1 - A,5 in the Appendix.

U




) CHAPTER II
N TASTES AND DEMAND THEORY -A REVIEW

In consumer theory tastes are .tra.ditionally treated as constant

I ' or fixed. The \;iew seemns to have its roots in .the concepts of
"consumers' sovereignty,' according to which production is a
means for the satisfaction of human wants, and that consumers'
wants are independent and basic forces to dominate production.

i The concept of consumer's sovereignty has been challehged

E frequently. in this respect two broad lines of tﬁought seem to

i be conspicuous. One is based on the argument of '"seller's

' 'sovereignty' instead of on "consurners" sovereignt-y, " and the
other treats taste formatioﬁ as a social process. In this chapter

we review some economic literature which has some bearing on

the formation of tastes. First is the popular view that tastes

formation of taste as a social process through social interaction
is reviewed. . Thirdly, we critically examine the Houthakker and
Taylor dynamic demand modell and attempt to clarify the concepts

of habit formation and taste changes.

i ' 1H. S. Houthakker and L.. D. Taylor, Consumer Demand

| in the United States: Analyses and Projections, 2nd ed.,
} Harvard University Press (1970).

1
‘ 11

‘ 3 are shaped by advertisement. . Then the literature which considers
I
|
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. Galbraithian View

The concept of '"seller's sovereignty'' may be summarized
by saying that human wants can be created by seller's efforts in
such a way that consumers become conditioned to desire what

business wants to sell. Galbraith, the leading spokesman of this

view, expresses his viewpoint stating: ''. . . the roducing firm
p p _ g p g

reaches forward to control its markets and on beyond . . . to

=t - ey A

shape the social attitudes of those,. ostensibly, that it serves."1
The possibility of change in consumer tastes through
advertising has a long history in economic literature. Chamberlin? .
distinguished selling cost as a part of productiqn cost on the
basis that the former creates demand while the latter creates O
supply.
In spite of a popglar support of this view, the attack on

the concept of ""seller's sovereignty' also has as long a history

as the concept itself. 3 Abramson? pointed out that there are :

1
J. K. Galbraith, The New Industrial State, Houghton |
Mifflin (1967), p. 212. i

2
E. Chamberlin, The Theory of Monopolistic Competition,

Harvard University Press (1938).

3 :
For instance, see S. Chase, The Tragedy of Waste,
Macmillan (1926).

i
-4 b
A. V. Abramson, '""Advertising and Economic Theory: ._\
A Criticism, " American Economic Review, Vol. 21 (December }
1931), pp. 685-690. '
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many limitations on sellers to control the desires of consumers.

Katona's proposition1

that "affluence makes for discretion in
action,'' is also contrary to Galbraith's view that affluence opens
‘the way for control over the consumer.

. Accor(ding to Houthakker, examples in which advertising
changed the demand for a substantial commodity are difficult
to find in crﬁpirical studies.‘ He states that'. . . a large part of
advertising does no more than inform the pub-lic'of changes in
prices and products. Most of the remainder is merely an attempt
to sway consumners from one brand to another, a matter jlmp.ortant
to the firl;n"s concerned and to the students of marketing, but

hardly to those interested in the basic patterns of consumption,

. . : . . 2
which is the proper concern of the economics of consumption, "

Social Interaction and Tastcs

The view of taste formation as a social process stems
from commonly held ideas about the social nature of human

behavior. - The approach became famous following Veblen's

1
G. Katona, '"Consumer Behavior: Theory and Findings on

Expectation and Aspirations,'" American Economic Review, Vol. 58
(May 1968), pp. 19-30, quoted from p. 29,

FH. S. Houthakker,v '""The Present State of Consumption Theory:
A Survey Article," Econometrica, Vol. 29 (October 1961), pp.
704-740, quoted from p. 734. :
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theory of conspicuous consumption at the turn of this century. @
This line of argument, however, has a long history and perhaps

started with the Roman poet Horace. b1t is argued that tastes

of individuals are interdependent, and that they are formed through
social interactio_n in which imitation and differentiation are important;
elements. An example in-pdint is Dusenberry's "reiative income
hypothesis, " where he attempts to explain why tﬂe coﬁsumption
estimated from cross-section data drifts upward over time. 2 He
argues that the increased frequency of contact of an individual
belonging to a 1ower-;mcome group with people of a higher income
group who consume superior goods induces his consumption level. f

He calls this the ”demonstratidn effect. "

The view of formation of tastes as a social process through
interaction may explain the transmission of tastes, but it does
not say anything about the origins of tastes. Further, it has

been shown that if the budget constraint is properly taken into

1H. Leibenstein, '""Bandwagon, Snob and Veblen Effects
in the Theory of Consumer's Demand, " Quarterly Journal of
Economics, Vol. 64 (May 1950), pp. 183-208, provides a
summary of the past literature on this subject.

J. S. Dusenberry, Income, Saving and the Theory of
Consumer Behavior, Harvard University Press (1949).

o
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account, the consed‘uence's of social interaction are not as straight-
forward as they seem‘to be. !

The concept of social interaction is important to Katona's
view on formation of tastes and changes in tastes. 2 However, he
treats social interaction as a subset in the broader process of
social learning and stresses the importance of legrning rather
as a mere interaction in acquiring tastes.

The concept that tastes are socially learned also provides
a rationale for the critics of the Galbraithian view of the formation
of tastes through seller's efforts, 3 Thus, most schools of thought
seem to acceplt the view that the formation of tastes is to some

extent a social process, even though interpretations offered may

be different.

Exa'mples are seen in J. Tobin, ""Relative Income,
Absolute Income, and Savings,' in Money, Trade and Economic
Growth, Essays in Honor of John H. Williams, Macmillan (1951),
and S. J. Prais and H. S. Houthakker, The Analysis of Family
Budgets, 2nd Impression, Cambridge University Press (1971).

2

G. Katona, Psychological Analysis of Economic Behavior
(1951) and The Mass Consumption Society, McGraw-Hill (1964).

3Besides Katona, those who strongly support this view
are K. E. Boulding, "Economics As a Moral Science,'" American
Economic Review, Vol. 59 (March 1969), pp. 1-12, and M. C.
Burk, Consumption Economics: A Multi-Disciplinary Approach,
John Wiley (1968). '
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Habit Formation and Taste Change

The view that past consumption pattecrns are important
determinants of present cbnsumption patterns is generally
. acknowledged. ! This view has its roots in the long-run. concept
in consumer demand theory.

The.rationale for the introduction of the long-run concept
in demand theory is fhat consumer response to a price change
is realized fully only.r after a lag in time. Thus, we ought to
distinguish between shortl—run‘ and long~-run demand functions.
This is also true in the case of an income change. Factors
responsible for this delayed response are generally believed to
be habit, uncertainty of future changes, and technical'.and
instituti;)nal rigidities. 2
Habit establishes the way of life. For example, given

prices and income, current tobacco consumption is positively

influenced by past consumption, and demand in the short-run

may bé very inelastic in this case. Full response to price changes

are delayed, since making a new decision is often experimental
in nature and likely to be costly. The consumer may think the

change in his income is only temporary and he prefers to stay on

See references cited infootnote 2 onp. 3, Chaptc L.

2
M. Nerlove, Distributed Lags and Demand Analysis for

Agricultural and Other Commodities, USDA Agricultural Handbook §

No. 141 (1958).

®
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the same consumption pattern rather than to readjust again in

the near future. Also full adjustment tends to be delayed when
a commodity is complementary to another commodity., For
example, it is not possible to increase greatly the use of frozen
foods without acquiring adequate freezer storage space. The
consumer who has recently purchased a durable good may not
respond quickly to a change in price or income. Certain
contractural obligations also delay the response to incomé or
price ghanges.

In long-run demand analysis, traditionally, consumer
tastes are assumed to remain constant for the period of analysis,
while habits are allowed to change. To ignore changes in tastes
in a long-run analysis is considered permissible or sometimes
even desi.rable. 1 However, in general, habits have not been
distinguished from tastes, and both terms have been used inter-
changeably in economic literature. Also, there has been the
view that by the time a complete adjustment to a change in price
takes place, other influené’mg factors on demand, which include

tastes, might change autonomously or be induced to change as

. . .
G. J. Stigler, The Theory of Price, 3rd ed., Macmillan
(1966), p. 36.
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a result of the price cha,nge.l If this is the case, the effect of

a price change and a complex of other changes are obviously

not separable. This view point is also reflected in Houthakker's

statement: "We conclude that in demand analysis it is essential
to specify the period of adjustment. It is vain to search for ‘'the'
elasticity of demand. "2

From the literature reviewed above it is obvious that the :

concepts of habits and tastes are not clearly distinguishable from

each other and that it is quite confusing to study demand analysis
holding tastes constant and allowing a change in habits. In our

approach, therefore, we may consider habits as a part of tastes ‘

in the sense that habits establishes a way of living and changes
in habits occur as a result of a learning process induced by

changes in consumption pattern.

ISee for instance, J. M., Clark, "Toward a Concept of
Workable Competition, ' American Economic Review, Vol. 30
(June 1940), pp. 241-256 and W. G. Tomek, The Theory and
Measurement of Long~Run Demand (with Special Emphasis on
the Demand for Food Products), unpublished Ph. D. thesis,
University of Minnesota (1961).

H. S. Houthakker, '""New Evidence on Demand Elasticities, "}
Econometrica, Vol. 33 (April 1965), pp. 277-288, quoted from
p. 283. This is his conclusion from an empirical study of time-
series data for several Western countries. He argues that demand

equations estimated within countries capture primarily short-run
effects, and that cross-country demand equations are of a long-
run nature, '
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Post-war dévelopment of consumer theory produced
several new ideas about consumption. In their empirical work
Houthakker and Taylor1 synthesized the notions of habit formation
and stock adjustment into an operational variable called a ''state
variable." This variable is designed to measure past consumption
experience and is introduced in the demand equations as -an
influencing variable for current consumption. Ignoring the price
effect, the basic core of their model developed for the United
States time-series data lies in the equation:

(2.1) q(t) =a+ bS(t) + c x(t).

Demand for a commodity at time t, q(t), is expressed as a
function of income at time t, x(t), and the state variable at
tirﬁe t, S(t).

The state variable for consumption commodities--especially
for nondurable commodities~-is not directly measurable. To
overcome this problem, they use the accounting identity:

(2.2) S(t) = q(t) - as(y)
where é(t) is the rate of change in the (physical or psychological)
stock around time t and d is a straight line depreciation rate of

the state variable S(t) and is directly estimable. By substituting

Op. cit.
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(2.1) into (2.2) and by some manipulations they convert equation

(2. 1) to an estimable form which involves only observable

quantities of q and x, and thus.eliminate the problem of direct
measurement of S(t) ..

Their hypothesis for b in equation (2. 1) isv that {t would
have a negativ.e sign in the case of dura.b'le. conlxmodities since the
more onc has, the less he is likely to buy. It should be positive
in the case of nondurable comrﬁodities—-like food, tobacco, and
alcoholic beverages=--since the more one has been using the more
of them he will use in the future.

The Houthakker-Taylor model, as expressed above in
equation (2.1), means that_demand is affected by its own state b
variable and by prices and income. It dloes not attempt to
incorporate the effect of state variables of other commodities.
The effect of state variables, however, .should be considered in
a relative sense. For example, even though the level of a statc
variable for the ith commodity has increased during a certain
period, if the levels of the state variables of other commodities
have also increased during a certain period, demand effect of
the state variable for ith,commodity could be offset. Thus{

the estimate of the coefficient of a state variable of the ith

commodity in equation (2.'1) does not represent it's '"pure"

effect but'is a combined effect, including the effects of state
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variables of other ciornm’odities. Thus, there is no easy inter-
pretation of these coefficients in all cases.

The Houthakker~Taylor model, on the whole, is a major
step forwafd in demand analysis. It provides better predictions
compared to other models which do not include a ‘state variable ' .

in their dynamic analysis,

However, the proposition put forth by Houthakker and ' I
Taylor that over a long period of time, more than three decades '
in a dynamic economy, '""habits'" change, while "tastes' remain
constant, does not appeél to thé intuitive idea o.f ta.steg.

The differences in consumption patterns among countries
are generally considered as differences in tastes due to variations
in cultural and climatic conditions in each country. If we can

"assume tastes as constant for one country--as Houthakker and

Taylor did for the United States--and that only habits change,

( then it should be possible to make a similar assumption about
other countries as well. This means the gaps in consumption ;
patterns among countries will persist. It seems contradictory
to the usual assumption in many economic analyses of changes in
consumption patterns in different countries that such changes
ultimately will follow the trend of the United States consumption

patterns,

B



Later, in Cha.pt‘er V, in our time-series analysis the
Houthakker -Taylor idea of state variables as representing the
psychological stock of past consumption will be extended to the

case of two commodities.
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CHAPTER II1

INTERCOUNTRY CROSS-SECTION ANALYSIS:

F ' | THEORETICAL FRAMEWORK

. There is some recognition that taste can be both the cause

and the result. of econ.ornic activities. However, the existing theox;y ’ !“
of consumer demand does not provide any mechanism to explain
thé interaction between the fqrmation of taste and production
opportunities prevailing in a couﬁtry.

In t}.1'15 chapter we first attempt to develop a conceptual
relation between the formatioﬁ of tasfe alnd fhe prevaiiing coﬁnfry-
slpe‘c.iﬁc production opportunitie-s.. We then construct a partial
demand model to analyze the problem of taste. Finéily the data
and the variables used in this study are discussed.

Before going further, however, it seems necéssary to

. briefly define '"taste." Quirk and Saposnik1 define taste as
consumer-'s feelings concerning alternative states of the economy,
which are exprgssed through the ability of the consumer to decide-
between any two states of the economy--which he likes better
or whether he likes them equally well. In the framework of an

ordinal utility function, taste shapes or determines the form of

lJ. Quirk and R. Saposnik,‘ Introduction to Gencral ;
Equilibrium Thecory and Welfare Economics, McGraw-Hill (1968).,
p. 9. ' '
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the utility function, and a change in taste is defined as a change

in the form of the utility function. These definitions of taste
and taste changes are similar to the definitions of technology

and technical change in the theory of production. 1

Conceptual Framework

From an anthropological viewpoint, consumption for all
people takes place within their own cultural pattern which has
important unique elements for all the individuals in the g;:coup.2
It can be argued that in traditional societies a cultural pattern
which provides a framework for chc';»ice is influenced deeply by
%:hé supply situation (productilon_ opportunities). Every economy b
has different endowments and the commodity which has a
comparative advantage in production may force the people to
form a relatively favorable taste for it.

Norris, 3 in her attempt to synthesize the conflicting
views of '"consumers' sOvereignfy” and ''seller's sovereignty"
about hurﬁan tastes, also argues that tastes are culture-based.

A few direct quotes from her book will illustrate her viewpoint:

1
For a one to one correspondence (isomorphism) between

technical change in the theory of production and taste change in the
theory of consumer demand see F. M. Fisher, and K. Shell, The
Economic Theory of Price Indices, Academic Press (1972).

ZE. E. Hoyt, "Want Development in Underdcveloped Areas,
Journal of Political Economy, Vol. 59 (June 1951), pp. 194-202.

3

R. T. Norris, The Theory of Consumer's Demand, Yale
University Press (1941). A similar line of argument to that of Norris
is seen in K. E.Boulding, "Economics as a Moral Science, " Amcricy
Economic Review, Vol. 59 (March 1969), pp. 1-12.
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"Man, it is now generélly accepted, is endowed by nature with
very few native drives, and such as he has are exceedingly
g_en‘eral in nature.'" (p. 62); ". ‘. . rathér than man being bIOrn
§vith "infinite wa.nts)' c e ey -he is probably born wi_th no specific
wants and, indeced, very few ge.neral wants; and the precise degree
of intensity of the wént structure as a whole isApurAely cultural
growth.g ;D.“ (p. 63); "Since human Eeings are not equipped
by nature with wants for apything in particular, the kiﬁd of goods
which a society is able to produce tends providentially to coincide
with the sort of things which are wanted" (p. 65).

| There is some evidence to support Norris' point of view.
Miltc;n Gilbert and associatesl. studied demand for various food
c'omr‘ﬁoditicls with a cross-section sample of western Europc and
the United States. It is clearly indicated in their study that the
residuals in régressions with income and price as explanatory

variables are positively related to the production level of the

commodity; with positive values fof countries with high production
levels. and negative values with low pr‘oduction levels.

From the above discussion it can be argued that human
tastes are lecarned in the matrix éf culture, and that, as this

matrix of culture changes, tastes also change. It can be further

1M. Gilbert and Associates, Comparative National Products
and ¥’ -ice Levels, OEEC (1958). Similar results are observed'in

a stu(iy by Jurcen (L. Jureen, "Long-Term Trends in Food
Consumption: A Multi-Country Study,' Econometrica, Vol., 24
(January 1956), pp. 1-21). '
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argued that a large part of the cultural pattern of an economy is
made up of its broduct{on and marketing activitie;;_ and, thus,
vchangles in cuitural matrix imply changes in the economi_c organi-
zation of fhe country concerned and vice versa. For example,
effects of changes in production technology and the opening up of
~foreign trade induce changes in both the economic organization
and cultural batterns.

In the development of the conceétual framework of this
study, it is assumed that all people possess potentially quite
general aﬁd similar taste pJ;'eferences and that specific tastes are
acquired and deveioped through cons_umétion lexperiences. Since'
every economy has different resource endowments é.nd climatic
¢onditions, the commodities which have comparative advént-ages'
in _prbduttion would induce formation of taste pre>fe1"ences
consistent with production opportunities. Thist hypothesis may
be stated as follows: The commodities which -have‘a comparative
‘advantag‘e in production, consistent with resource endowments
and climatic conditions of a c.ouj.ntry, induce formation of relative
-taste preferences favorable to the‘m.‘

In éhe next section we develop a model to invéstigate
thisl hypothesis. The basic point of.our approach is that if

the above hypothesis is correct it should be possible to explain
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taste differences in a cross-section of countries by the

-~ differences in production patterns in each country.

The Modei :
As argued in the p;eviod_s section let us start by assuming
. that there exists a common demand function for a cross~-section
of c':c'mn'tri'és,- and introduce tastes é.s a demand.shifter in this
fuﬁction. ] We write this de,ma.ﬁd function as follpws:
(3. 1)‘ | Qij =f (Pij' Ij’ Zij)‘

per capita annual consumption of commodity
i in country j -

where Q-ij-, -

P.ij = pric'e of commodity i in country j
Ij .= per capi‘ta annual income in country j
-Zij = taste variable fpr commodity i in country j.

There ére three ba“sic poihtS'th_a_t shéﬁld be discussed before aﬁ-
.esti'm-ating equa;cion is devellope‘d fo'r the demand equation (3\ 1y.
‘F‘Ai_rs"rc‘, :'Qé Aeec; a justification for the implicit assumption that
tzleste diiferences among. céuntries can be describéd by the same
dé;maﬁd funct‘ion. .Second, we need to discuss tﬁ-e ?neaning-.and'ﬁ
opcrational specificatién of the .taste‘variable Z. And third,
the prob.lém of rhodel, specification has to be discués:ed.
With.regard to the first point, one may ob;ject to the-use

of data from different co_untr.ies in a demand furicti-o_n.w Houthakker's
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analysis, 1 which shows differences in estimates of the Engel
function for different countries could be a basis for this

objection. This objection, however, does not seem to be very

serious. Houthakker himself justifies, in a later article, the
use of intercountry data for estimations of demand equa.tions.2
Moreover, the basic Houthakker model includes 'only two
explanatory variables, total expenditures and family size. This
seems to be‘an underspecification for the model. Also, it seer;ms
to be a common practice to estimate production functions from
the cross-section of intercountry data, where any country

differences are attributable to misspecification. 3

1H. S. Houthakker, "An International Comparison of House-

hold Expenditure Patterns, Commemorating the Centenary of
Engel's Law,' Econometrica, Vol. 25 (October 1957), pp. 532-551.

2

, "New Evidence on Demand Elasticities, "
Econometrica, Vol. 33 (April 1965), pp. 277-288. See his direct
statement quoted on p. 7, Chapter I.

See, for instance, Nelson's argument (R. R. Nelson, "A i
Diffusion Model of International Productivity Differences in Manu-
facturing Industry,' American Economic Review, Vol. 58 (December}
1968), pp. 1219-1248), that cross-country differences in production
estimates by Arrow, et al. (K. J. Arrow, H. B. Chenery, B. S,
Minhas and R. M. Solow, '"Capital-Labor Substitution and Economic
Efficiency, " Review of Economics and Statistics, Vol. 45 (August
1961), pp. 225-250) are due to misspecification and that the underlyif
cross-country production function is the same. Also see Y. Hayami
and V. W. Ruttan, Agricultural Development: An International
Perspective, Johns Hopkins Press (1971), Chapter 4.
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With regard t;) our explicif usé of a taste variable Z in

. the ‘deman‘d equation (3. 1), we have two problems to clarify. We
‘need to bréVide.a conceiatua.l meaning to this variable and then to
aévelop an operatiopal specif{cation for it. Both aspects are

i obv'io‘usl.y interrelated. .

In the light éf our hypothesis, that taste preferences develop
c;)nsis,t‘entAwith the éomparativé advé.ntage in product.'ion‘ of couritri.es,
conceptually in .a.n intercountry cross-section demand function

“ f_a.stes shoulc’ilbe. represented»by some measure of "commodity plrvice |
, ratios-.-whichlhév,e prevailed over the ;‘eievant his£qrica1 period--
th#t ,affectea'present tastés. .‘ But this raisiesv a difficult proble_:fn
in giv_ing an operational meaning to this variable. We c‘io not
khbw.what should be the relevant hist‘orical period for individual
'cofnrnvod.iti‘e‘s a.n.ci c;)u.n'tr‘ies,. é.nd thus,we'do not know which period -
v_:pri(.:e ;.z'a,t,ios ar,e.relevant for our pufpo-se. The relévant period
may differ for commodities and for a given commodity among
- .countries. Obviousiy, we need an alternative procedure to over-.
. céme_this pr.c>>blern.
'One way c,ou,lld be to meé.sure this variable as a ratio- of
: pfé_&ﬁ,ction of commodity. :1lto total food prod,uctioniat some given
period in the pést. Thev production .of food commodities in a
c‘ountr“y, to a considerable extent, depends upon the country's

resource endowments and climatic conditions. Since these
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factors do not vary much over time, and since relative prices
among commodities are reflected by the relative production of

commodities, the production of commodity i in the total food

production of a country--in the past period under‘con}sideration——
could be a plausible proxy variable for the taste variable of the
""commodity price ratio.!'" We call the variable 'Z the '"taste"
variable.

Our selection of the past period to measure this ratio is, F

however, constrained by the availability of data and thus is quite

 arbitrary. Moreover, whatever past time-period.we may use for
Vthis purpose, trade and techﬁica.l progress might already have
affected the product'ion patterns of the couniry. The measured
ratios, thus, ma;y be different from the ones that should have
'pre"\;ailed'in the absence of technical change and/or trade. In
the case of trade the measured shares in the total production would
be larger for export commodities and smaller for import commoditie .,
than the '""true' shares.. This would cause a downward bias to
the estimated coefficient '6f the i/ariable Z, mea:sured as a ratio
of the commodity i to the total food production in the country,
from the application of regression techniques.

.In order to account for this trade effeét, therefore, we

have to add another variable, which we will call the '""trade'
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variable M. We trhay write (3.1) as:

(3.2 .. = .. .
(3.2) Q= £ (P Ty, 2

ij Mij)‘

ijo

This '""trade' variable Mij is measured as a ratio of the net . import

of commodity i in country j to the total production of commodity
1 {‘ i in the same country during the period for which the ''taste'

(B
variable Z is measured. This should improve the specification

n of our basic demand model (3. 1).

t ; Another problem that we face is the question of a proper 1
7 3 specification of the demand model. We have postulated the
. demand relation (3.2) in the form of a single equation. The

interdependent natures of supply and consumption, and consumption

h of individual commodities, can hardly be denied. Thus, ideally
.one would like to have a complete set of demand and supply equations
estimated simultaneously. This may be more important because
of the relative nature of taste preferences.

Information for such a procedure, however, seems to be
very difficult, if not impossible, to obtaih, especially on the
supply side. There have been some. attempts to use complete
systems of demand equations where interest was limited on}y
to the analysis of the broad characteristics of demand. These

analyses arc applied to major commodity groups of consumption
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items under the assumption of the additive utility function! rather

than to individual commodities. The problem of taste formation, ‘

however, can be better studied in the case of individual commodities
than groups. In view of these difficulties, our single equation
model, even though inadequate in some sense, seems to be the
best possible approach for the problem in hand. 2

Our next step is to develop a suitable estimating form for
the demand equatibn (3.2). With regard to the functional
specification of the demand equation, we {ind very little theoretical
discussion in the literature on demand. Most discussions pertain
to the rela;tionship'between consumption of a particullar commodity

and income (Engel function). 3

1Exa.mples are R. A, Pollak and T. J. Wales, '""Estimation §
of the Linear Expenditure System,'" Econometrica, Vol. 37 (October '
1969), pp. 611-628 and H. Theil, "Value Share Transitions in the 3
Consumer Demand Theory,'" Econometrica, Vol. 38 (January 1970),
pp. 118-127."

2Recc—:ntly A. Brown and A. Deaton in '""Surveys in Applied
Economics: Models of Consumer Behavior,'" Economic Journal,
Vol. 82 (December 1972), pp. 1145-1236, have spotlighted such
problems and argue that to obtain plausible estimates from complete§
demand systems for a large number of commodities is still im -
possible (p. 1221). '

3S. J. Prais and H. S. Houthakker, The Analysis of Family
Budgets, 2nd impression, Cambridge University Press (1971) and
C. E. V. Leser, "Forms of Engel Functions, " Econometrica, Vol.
31 (October 1963), pp. 694-703,
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An Engel curvé for an infinite range of income wogld have
the following properties: (1) an income 1evé1 below which the
commodity is not purchased; (2) a positively sloped part; and
(3) 2 maximum of the quality of the commodity consumed,
'indicating a satiation ievel. For some commodities, a fourth
proper‘ty will be added: (4) negatively sloped curve beyond the
.satiation level, but still ha.ving positive values. Within the income
range covered by our data for ‘somé commodities, all four pro-
perties may be observed. Fbr some others the satiation level
may not be reached.

One of the math'emat'ical_ forms which embodies all the
abgve properfies of an Engel curve is:

.(3'. 3) . In Q = bo+vbj n I‘+ by 1/1

where Q‘.a.nd I denc')te quantity .demandejdl and inc,omg, r‘esp'ect{vcly.
The incéme ela.s.ticity of demand from this equation is given by
(3.9 : 5 =b; - by 1/],

which varies with income. An interesting feature of this form

is ’that_it permits t-estingl of several hypotheses. For example,

to teét:' (1) if income elasticity is constaﬁt; and (2) if there is a
satiation level fo;' cohsurnptioh. This can be done by testing the
significance of the partial‘ regression coefficients by and b,. In
case we fail to rejecf both hypotheses, income elasticity tends

to be constant at high income levels, taking the value of bj. If
both coefficients have negative signs, thé Engel curve wbuld have

all of the four properties described earlier.
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The considerations cited above should be important in
regard to the selection of the functional form for explana.f:ory
variables other thanincome aswell. However, from the literature
little guidAa‘_nce isavailable for this purpose. Weassumed that the
variables other than income have a proportionality relationship
with the qué.lity demanded of a certain commodity. Accordiﬁgly,
the following mathematical form of the demand equation is
develope(i for estimation purposeé using intercountry cross-
section data: |
(3.5) In Qij =a+b) InIj + by 1/1; + c In Py,

»+ dl in ZiJ + dz In MI.J + uij,
wherlé variables are as defined earlier for equations (3.1) and
(3.2). U is an error term, representing both the effect of omitted

variables and errors of measurement in the dependent variables.

The data sources and development of the variables will be dis-

cussed in more d'eta.il in the next section.
Orainaryileast squares is applied to estimate the parameters
in equation (3.5). We assume that the explanatory variables are
independent of the error term Uy
The mlodel h;as the advantage of considerable simplicity

in computation and interpretation of estimates, and usually

~satisfics the.assumption of homoschedastic residuals.



35

s

'i‘he Data and the Variables

Data from for.ty-ithree- countries are used. The selection
of,count‘ries depended ﬁpon the availability of data. 1
Consumption and income are expressed on a per capita basis

because. thé underlying theory of corisufper choice r'e'fers.basically

tq individuéls. | It_ can, however, be argued that for ~consu1"nption:

it WO.L.lld not be correct to give all individuals equal weight regalldless
of their differences in sex, age, and other demographic factors.
Nevertheless, it is subggested that. equal weights do nqt produce
| mu.chlof a distortion. 2 To use inhcome .on a per capita basis it can

be argued that’income distribution may differ amohg countries and
actual i)xlrch‘asing power may not be well reflect.ed'by average per
'capita incomeé., But data limitations do not pérmit construction of

any better measures.

The countries included are: Argentma Austraha Aus’cr1a.,
Belgmm and Luxembourg, Brazil, Canada, Ceylon, Chile, Colombia,
Denmark, Finland, France, Germany (Fed. Rep.), Greece, Honduras,
India, Ireland, Israel, Italy, Japan, Libya, Mexico, Netherlands,
New Zealand, Norway, Pakistan, Paraguay, Peru, Philippines,
Portugal, South Africa, Spain, Sweden,.Switzérland, Syria, Taiwan,
Turkey, U.A.R., U.K., U.S.A., Uruguay, Venezuela, Yugoslavia.

2-S. J. Prais and H. S. Houthakker (1971), op. cit. and A.
Agarwala and J. Drinkwater, "Consumption Function with Shlftlng
Parameters Due to Socio-Economic Factors," Review of Economics
and Statistics, Vol. 54 (February 1972), pp. 89-96. '
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Consumption1

Consufnptioh Q is the per capita average annual quantity
consumed for the period of 1957-1962 expressed in international
prices in wheat units. 2 It is defined as net production adjusted
for changes in stocks less exports, the amounts used for manu-
facturing other commodities, and waste, plus imports. Net
production is equal to totgl production less seed and feed, and the

commodities manufactured are mainly alcoholic beverages.

3

Income
Income I is the per capita two~year average incdme for 1958
and 1962 in United States dollars adjusted by the United Nations'

purchasing power parity rates.

1
Data sources: Food Balance Sheets, FAO, issues of 1957-
59 and 1960-62.

2To offset the extreme bias in the Laspyers type index by
using a price series in a particular country, aggregation is carried
out by using international prices in wheat units at the 1960 level.
See Y. Hayami, et al., An International Comparison of Agricultural
Production and Productivities, Technical Bulletin 277, Agricultural
Experiment Station, University of Minnesota (1971), p. 22. The
calculation method is as follows: each commodity in the group is
weighted by United States, Japan, and India farm-gate prices which
are standardized by their wheat prices, and summed up separately. J
The geometric mean of these three values is used as the value {or the[f
commodity group. In case of a single commodity, consumption is [§
also expressed in wheat units, '

Data source: 1964 Yearbook of National Accounts Statistics,
Statistical Office, United Nations, pp. 327 -331. '
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i, '
s :
In using international data, it is necessary to convert

income measured in currencies of individual couﬁtries. to some
common denominator to make it compa.rable.. For this purpose
United Nations' pufch_asing power parity rates are used instead

of the official e‘kchangé rates to United States dollars. It is assumed
that the former measures purchasing power better than the latter,
which may overvalue United States dollars in any comparison

involving the United States. 1

Price2

Pri(?e P is expressed as a ratio of price of commodity.
coﬁcefned ‘to price of reiated commodity. The price variable is
constructed by averaging retail priceé .deflated by the consﬁmer
pfice inde;% ‘f'or food at the 1960 .levelv f.olr the period of i957 -62.

To 'construc‘t price for a commodity group, fifst, three consumption-
weighted ijrice indices é.re obtained by using per capita consumption
in "che' United States, Japan and’Ix;dia as weights. The cubic root

of the products of these three indices is used as the price

1 ' : .
M. Gilbert and Associates, op., cit., demonstrate this
.evidence, . '

‘ Main data sources: 1958-1963 issues of International
Labor Reviews, I L O. -
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"~ variable. 1 Laspyei‘s type index bias in this case would be less
than if we use one particular country as a weight. The selection
of the United States, Japan, and India as weights is quite

arbitrary.

Tastez"

"The production pattern variable Z as a proxy variable for
"taste' is expressed as a ratio of producfion of a c.ommodity'tol .

total food production for the period of 1934-1938, The period is

For example price of commodtty group k in country h,
Pypr is obtained by:

m m - m
, (4_. 1Plhq1U) (>_  Pindiy) (Z Pihdir)
N i= i=1 i=1
Pxh = 3 — — x 100
(Z Pquiﬂ) (2~ piraiy) 0. Py19;1)
i=1 i=1 - i=1
‘where 'pjp = the price of c‘o'rr_xmlodity i(i=1, . . ., m) in country h, |
- . adjusted by the United Nations' Purchasing Power
 Parity Rate (UNPPPR). '
Py ¢ the price of commodity i in the United States .
P;y = the price of commodity i in Japan, adjusted by UNPF}
P;y = the United States per cap1ta. consumption of commod1
i in kilograms, :
q;3 = Japan per capita consumption of commodity iin
kilograms.
4i1 = India per capita consumptmn of commodity i in
kllograms

21955 and 1957 issues of Production Ycarbook, FAO with
supplements of 1949 and 1950 issues of Food Balance Sheets, FAO.§
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the earliest years for \;hich the data are available in most
countries. There are some countries for which pre-World War II
production data is not available. 1 They are mostly less developed
cc;untrics where the production pattern before and immediately
after World War II may have undergone little if any change. It is
assumed that the time period differences in this variable will
have little affect upon our analysis.

To compose the variable Z the international prices in

wheat units at the 1960 level are used to aggregate commodity

groups and total food production. In the case of a single commodity,

production is also expressed in wheat units.

Trac‘le2

The trade variable M is expressed as a ratio of net import
of a commodity to the total production of the commeodity at the
period for which the variable Z is measured. In case the value
takes a negative sign, the reciprbcal of the value is used, reflecting

that the parameter of M takes the opposite sign from that on the

1

The annual averages for the period of 1948-1952 are used.
These countrics are: Honduras, India, Israel, Libya, Pakistan;
Paraguay, Syria and Venezuela. Data sources: 1955 and 1969 issucs

of Production Yearbook, FAO with supplement of Food Supply Time
Serics, FAO (1960). '

Data sources for net imports: 1957 and 1962 issues of
Trade Yearbook, FAQO, with supplement of 1949 and 1955 issues

of Food Balance Sheets, FAO.




case where the net import is positive. '
For the aggregation of net imports as well as for a
‘single commodity, the international prices in wheat units at

the 1960 level are used.
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CHAPTER IV
INTERCOUNTRY CROSS-SECTION ANALYSIS

" In this chapter we test the hypothesis that tastes are
formed clonsis'tent with the prbduction opportunities of the
?espective‘ countries. Intercountry cro'ss-section data from
fdrty-three countries (avefages of' 1957-62) are used ‘to estimate
the basic model, eqﬁation (3.5), presented in Chapter III.
Empirical estimates ofvthe demand f_unétioxis for tw'én‘ty-two
commodities are pres‘ented in Tables 4.1 and 4 2. Our .estimates
are .t.hen com;;afed with sorr;e earli‘er demand studies which have
a béé.ring on our findings, and are followediby some concluding

remarks.

Empirical Estimates of Per Capita Demand Functions

- In Chapter III, we presented heuristic .support from the
argumer_its of.Norris and Gilbert! that people in the world have
poientially comrﬁon tasteé and country spgcific tastes are formed
by baét consumption experiences. Since every economy has
different resdurce endlon'ents and climatic conditions, the

commodities which have relative advantages in production induce

'ISee pp. 24-25.
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the formation of taste preferences consistent with production.

Estimating equatioh (3.5) in Chapter IIl is developed to test this
hypothesis:.

+ d; In Z;;

anij=a+b1‘1n I; + b2 1/1; + c In Pjyj ij

where Qij is per capita consumption of commeodity i in country j,
I is per capita income, P is price, Z is the ''taste'" variable,

M is the "trade" variable, and u is an error term. 1 The variable

"taste'' in this equdtion is designed to represent differences in

production pattefns’ across countries and to capture taste
differences among them. In this sectien an attempt is made to
empirically test this hypothesis. Statistical estimates of ordinary
least squares regressions fer this equation for the forty-three
countries data (1957'-62 a.v‘era.ges-) are presented in Table 4. 1.

In Table 4.2 the regressions whieh are selected from alternative
specifications of the income variable on the basis of the highest
value of the coefficient of determination adjusted for degree of

freedom, are presented.

Production Impact on Country Specific Taste Formation

In the cross-section analysis of countrics, differences in

tastes among countries may be explained by differences in

, qur the more detailed definition of variables, sce pp.
36-40.




TABLE 4.1. ESTIMATES OF PER CAPITA DEMAND FUNCTION ON IN'I‘ERCOUNTRY CROSS-SECTION
- DATA, 1957-62 AVERAGES,
Number Coefficients of
of Prices Taste

Commodity Observations Constant Income 1/Income (1) (2) (1) (2) Trade R2

Wheat 41 4,511 -0.010 -78.52 -0.534 0.237 0.037 0.511
(1.324) (0.171) (50.59) (0.257) (0.052) (0.032)
2.989 0.040 -118.30 -0.851 0.253
(1.578) (0.211) (61.33) (0.299) ,

Rice 26 10.506 -0.804 -132.43 -0.145 0.572 0.092 0886
(1.818) (0.247) (55.85) (0.254) (0.058) (0.037)
4,632 -0. 459 69.23 -0.556 0.382
(3.808) (0.539) (121.00) (0.564)" _

Potatoes 42 4,011 -0.007 -89.74 -0.270 0.342 -0.012 0.604
(2.171) (0.218) (64.68) (0.185) (0.099) (0.022)
~-0.408 0.166 -42.54 -0.663 0.475
(1.822) (0.244) (71.93) (0.176)

Sugar 40 0.964 0.363 -44.19 -0.472 0.043 0.022 0,744
(0.810) (0.103) (28.46) (0.121) (0.031) (0.015)
0.586 0.377 -35.37 -0.521 ‘ 0.738

A (0.766) (0.103) (28.03) (0.116) :

Pulses 41 6.666 -0.420 -43,30 0.173 0.375 0.054 0.615
(1.444) (0.220) (59.92) (0,205) (0.074) (0.028)
6.858 -0.793 -98.84 -0.253 0.337
(1.878) (0.268) (76.68) (0.247)

Oilseeds 33 0.302 0.528 5.94 0.107 0.120 0.005 0.295
(1.660)  (0.250) (5.97) (0.238) (0.077) (0.053)
0.607 0.387 3.52 0.124 ' 0.274
(1.658) (0.238) (60.46) (0.240)
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TABLE 4.1. (continued)

‘Coefficients of
Prices Taste

Commodity Observations Constant Income 1/Income ~ (1) (2) (1) (2) Trade R2
Vegetables 31 6.600 -0.077 -134,77 0.186 0.474 0.018 0.511;
(2.427) (0.305) (78.79) (0.253) (0.118) (0.027) ’
6.444 -0.497 -245,.07 0.076 0.346
_ - (2.388) (0.354) (91.08) (0.298)
Fruits 43 3.032 0.330 0.09 -0.067 0.306 _ 0.019 0. 447
‘ (1.448) (0.195) (53.73) (0.132) (0.067) (0.030)
3.314 0.124 -39.35 -0.263 ' ' 0.160
» (1.671) (0.233) (60.70) (0. 153)
Coffee-Cocoa -~ 42 -1.116 0.921 -44.06 ~0.543 0.041 1.435 0.703
Tea ' (1.713) (0.236) (65.27) (0.221) (0.034) (0. 406) _
0.544 0.793 -75.30 -0.789 0.617
- (1.748) (0.256) (70.31) (0.232) -
Beef 39 3.638 0.506 -17.71 . -0.143 -0.013 0.839 0.029 0.864
: _ (1.487) (0.199) (68.07) (0.189)(0.215) (0.078) (0.021)
-2.697 1.115 147.92 -1,009 0.117 0. 403
(2.856) (0.398) (138.58) (0.358) (0. 449) '
Pork 34 6.147 0.235 -106.21 0.322 -0.176 1.063 0.040 0.910
(1.638) - (0.214) (88. 45) (0.196) (0.196) (0.081) (0.018)
-1.603 0.908 -45, 44 -0.414 0.466 0.379
: (4.021) (0.547) (23.21) {0.513) (0.516) :
Mutton and 39 - =0.935 1.014 284.34 -0.148 -0.538 - 0.777 0.006 0.631
Other Meats (2.580) (0.361) - (125.10) (0.400) (0.329) (0.102) (0.037)
3.545 0.763 181. 67 0.390 -0.805 . 0.014

(1.868) (0.582) (202. 48) (0.643) (0.523)




TABLE 4.1, (continued)

Number © . = . . N . Coefficients of .
of . R o _ Prices Taste
Commodity Observations. Constant Income 1/Income (1) (2) (1 (2) Trade RZ
Fish 37 5.240 -0.200 -114.03 -0.135 0.338 -0.043  0.548
(1.759) (0.222) (62.46) (0.166) (0.063) (0.044)
2.121 -0.257 -120.43 -0.511 0.168
, (2.050)  (0.284) (79.06) (0.204) _ o
Milk 43 2.597 0.439 40,50 -0.368 0.519 0.044 0.876
(1.460) (0.169) (41.80) (0.201) (0.070) (0.017)
-4.573 1.123 105.94 -1.228 ' 0.698
, : (1.697)  (0.221) (62.04) (0.257)
Eggs’ 39 1.971 0.477 " -130.46  0.071 0.300 -0.021 0.813
(1.488)  (0.184) (69.60) (0.285) (0.137) - (0.023) '
0.249 0.565 -96.05  0.250 0.783
(1.406) (0.195) (71.64) (0.289) -
Grains 43 6.924  0.236  -29.37 -0.025 0.171 0.031  0.459
-~ (0.898)  (0.097) (27.09) - (0.153) (0.059) (0.016)
6.392 -0.237 -13.17  0.013 0.271
(1.030)  (0.109) (31.04) (0.174)
Fruits and ' :
vegetables 43 4,345 0.269 -19.82 -0.099 0.321 0.013 0,478
‘ o "(1.158)  (0.179)  (47.94) (0.125) (0.076) (0.024)
6.037 -0.370  -85.78 -0.158 0.248
_ (1.174)  (0.184) (50.12) (0.149) _
Pulses, Nuts 43 2,380 0.545 13,93  -0.243 0.279 0.042 0.390
and Oilseeds (1.503)  (0.178) (43.64) (0.217) (0.058) (0.031)
4,577 0.098 -31.61 -0.324 0.061

(1.737). - (0.188) (52.72) (0.257)
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TABLE 4.1. (continued)

Coefficients of

_ Prices Taste
Commodity = Observations Constant Income 1/Income (1) (2) (1) (2) Trade R2
Meats 40 ' 2.260 0.729 46,04 -0.177 0.651 0.028 0.783
(1.424) (0.206) (65.63) (0.130) (0.098) (0.025) &
-0.621 1.126 80.88 = -0.537 0.524
(2.001) (0.292) (96.07) (0. 142) _
Meats, Poultry 43 5.126 0.549 -32.54 -0. 447 0.574 -0.003 0.797
and Fish : (1.169) (0.177) (44.98) (0.232) (0.135) (0.002)
5.479 0.723 -66.58 -0.944 0.710
' (1.393) (0.199) (51.51) (0.227)
Plant Foods 43 5.815 0.081 -10.55 -0.024 0.117 0.007 0.211
(0.545) (0.070) (17.12) - (0. 100) (0.058) (0.010)
6.096 0.003 -21.24 0.007 0.158
(0.544) (0.061) (16.22) (0.103) .
Animal Foods 43 5.026 0.626 6.42 -0.540 0.387 0.031 0.814
(1.123) (0.173) - (3.75) (0.219) (0.179) (0.019)
4.604 - 0.876 26.52 -0.886 0.780
(1. 143) (0. 149) (40.06) (0.200)

Estimating equations are: .

InQy=A;+b;;InI+bpil/I+ Ci{lnPj+ djjln Zj+dpiIn Mj+ yj

InQ; =A; +bj;InI+ b2 1/T+ Cjlu Py + u; _
For the definition of variables see pp. 36-40. Standard errors are in parentheses. R
of determination adjusted for degree of freedom. Prices used are relative prices of various commodities
as follows: potatoes/grains for potatoes; beef/pork and beef/mutton for beef; pork/beef and pork/mutton

for pork; mutton/beef and mutton/pork for mutton. Prices for the remaining commodities are divided
by thg S. dollars.

is coefficient

9%

nited Nations'! purchasing power parity rate in LL



Footnotes for Table 4. 1 (continued).

For the commodity gi‘_oup coffee-cocoa-tea, since there are many non-producing countries, the variable
"'taste' is measured by zero-one variables as follows: (1) the countries which produce coffee, cocoa,
and tea between 1 and 15 per cent of the total food production of the respective country, take the value
one and all other countries take the value of zero; (2) the countries which produce more than 30 per cent
take the value of one (there is no country in the sample which produces 16 to 30.per cent) and all

-other countries take the value of zero.
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historical levels of relative prices specific to each country.
The "taste'" variable is introduced into the demand equation
(3.5) as a proxy for historical relative price differences among
A countries, and therefore is a demand shifter, measured as the
produétiop share of the commodity in the total food production
of the couﬁtl'y in the 1930's. In or'de‘r to adjust for the impacf
of trade on production patterns, another variable--trade--
measured as a ratio of net import to the to£a1 production of the
commodity in a country in the 1930's is introduced. The estimafes
for demand equation (3.5) without these two variables are also
presented in Table 4. 1.

In general the introduction of ''taste'" and "'trade" variables
in the demand equation increases considerably the explained
va.ria.t'ions in.consumption among countries. It should be noted
that in most cases estimated coefficients of the '"taste' variable
have large t-values. The magnitudes of these coefficients
-represent the. percentage differences in demand for a commodity
due to a one per cent difference in the production share of the
commodity to total food production in the period of 1934-38. It
should also be noted that in general estimated coefficients for
commodities when they are grouped together are smaller than

the estimated cocfficients for separate commodities.. This is

what one would expect. Since tastes are relative, taste differences

Y.
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should be revealze”d among individual commodities. Because
.grouping of corﬁmodities redu;es the substituti.on possibilities,
the possibility of inducement of country specific taste formation
by.produc£ion 'paAtt'erns is reduced.

: Another important finding that e‘rner.ges from the
estimate; presented in Tabkle 4.1 is that the contribution of

the ''taste' variable to explain variations in consumption among

"countries are much smaller for grouped commodities than for

single comfnqdities. If we compare the two values of the R%'s

in the estimating equati.on‘s with and without the “té.sté” and

trade vari‘abies, we notice that fits of the equa.tfon for.commodity
groups do not improve much when we add these vériables. This
may Be interpreted to mean that country specific tastes are
stern.ger-'m the case of individual commodities than commodity
‘groﬁps. It seems to support the point made by Norris that man

is born with exceedingly general tastes and specific tastes are

‘developed through consumption experiences. 1; '

Exceptions
The estimated coefficient of the ""taste" for sugar is small

relative to the coefficients for other commodities, and also is not

-sta’tiistiéally significantly different from zero at the 90‘ per cent

I
|
]

1 : :
- Op. cit. See also earlier discussion on this point in

Chapter III.



3 !

N,

blevel. | There could be two reasons for this. First, the commodity
has a long history of trade, but the trade variable is not successful
in capturing the trade effect. Second, perhaps more importantly,
there is no good substitute for sugar. The relatively large and
similar values of the Rz's for estimating equations with and without
""taste' and trade variables seem to support the basic similarity

in food preferené:es across countries.

In the case of oilseeds not only is the coefficient of the
‘Wtaste" variable not statistically significantly different from zero
at the 90 per cent level, but the total explained variation in
consumption also is quite sﬁuall. There could be two possible
explanations. First, the '"taste' variable includes copra, palm
" kernels, fai)eseed, olives, cotténseed, groundnuts, sesame seed,.
soybeans, and sunflower seed. In some countries a large portion
_ of oilseeds is used for manufacturing soaps and other nonfood
items. Since, due to data limitations, those nonfood uses are
not separated out, the measured variable might not serve
appropriately for our purpose. Second, oilseeds are widely

traded commodities. Since the trade variable, which also has the

same measurement problem as the ''taste' variable, is not effective,

it could cause a downward bias for the production variable.
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Istimate of the Cocefficient of Trade Variable

The "trade" variab-le i.n.equation (3.5) is intréduced in
order to capture any effects on the "tasté" va:riable due t_o trade,
rna.kvin:g the coefficient for the '"'taste' variable free from
specification problems. It is also assumed that the variable will
capturec the trade effect on taste change, in case the trade had
prevailed for an extended period. As seen in Table 4,1 this
variable does not seem to make any significant contribution except
.in the case of rice and milk; For some commodities the coefficients
have a wrong sign even though they are not statistically significant.
There could be several reasons -fpr this., First, there are some
measurement problems for this variable. For example, in '
some cases the variable includes feeds and amounts used for
‘nonfood purposes. Second, in a cross-section analysis we cannot
incorporate the time dimension of trade into the variable. The
effect of trade on demand depends upoﬁ the 1ength of time for
which the trade has persisted in a country. Since our trade
variable is measured at a point iﬁ time, it' does not.capture the
effects of any di‘fferences.ih the length of time for which frade
had been in existence for cértain countries. This may be a
cause of the failure éf this variable to capture fhe true trade

effect on demand. To meésure. the effect of this variable .

properly, time-series analyses are also required.
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Income Effect on Demand for Food Commodities

Since income is an important variable influencing per capita
food consumption, quantitative information of its effect on con-
sumption provides a sound basis for demand projections. As
was argued in Chapter III, two different forms of the income
variables are introduced in equation (3.5) so that four stages
of consumption response to a wide range of income should be
represented.1 For rice all the four stages are observed within

the income range covered by our data. Table 4.1 shows that the

estimates of the two income variables for rice have negative signs
and are both significantly different from zero. We also note
- that for demand equation (3.5) the estimated coefficients for sugar, 5
pork, the group of mutton andA other meats, and eggs are signifi-
cantly diffe.r_ent from zero for both income variables, indicating

that for demand projections both forms of the income variable

should be included.? For some commodities only one of the two

1Literature in demand analysis usually comprehends these
four stages as follows: (1) an income level below which the ' i
commodity is not purchased; (2) a positive response to income
increase; (3) no response for income change, indicating a satiation
level; and (4) a negative response to increase in income.

2Except for the group of mutton and other meats the income
variable in logarithms has a positive sign and the inverse of the
income variable has a negative sign, indicating that the income
elasticities for these commodities continue to decrease as income
increases and reach positive constant income elasticities at a
high level of income. In the case of mutton and other meats both
(continued ncxt page)
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income variables is:wsligniﬁca.nt and for some other commocﬁties
coefficients for both income variables are nonsignificant. In
the latter case, it does not nécessarily mean that income has

no effect on consumption. High intercorrelation between the two
.income variables seems to be the cause for the nonsignificant
coefficient.

. In order to ascertain the proper form in which the income
variable should enter the consumption relation, twb a._dditional
demand equations are estimated by dropping either of the two
forms of the income variable. Selected relations (from the three
types of demand equations) which gave the highest value of the
coefficient of determination adjusted for degree of freedom are
presented in Table 4..2.

The estimates of Table 4.2 are used to calculate incomec
elasticities at various income levels and are presented later
in Table 4. 4 Income and consumption relationships are dis-

cussed at some length in the next section.

coefficients have a positive sign, indicating the income elasticity
continucs to increase as income increases and reaches a constant
value as a high income level. The income elasticity is negative

at a low income level, reaches zero around 300 dollars, and
continues to increase, approaching the constant value of 1.014.

This commodity group includes mutton, goat, camel, horse,

game, and unidentified meats in processed meats. The consumption
measurec of this group may be a cause for the estimates obtained

for income variables.

e DTS SRR e A ST




' TABLE 4.2. REGRESSION ESTIMATES PER CAPITA DEMAND FUNCTION ON INTERCOUNTRY
CROSS-SECTION DATA, 1957-62 AVERAGES.,

Number - . ~ - Coefficients of _
. - of. o : , o : Prices . Taste -
Commodity Observations Constant Income 1/Income (1) - (2) (1 {2y Trade R2
Wheat : 41 4,437 . -76.06 =0.535 ' 0.237 : 0.037  0.525"
- (0.466) : (28. 48) (0.253) (0.051) -(0.031)
Rice 26 . 10.506 -0.804 -~132.43 0. 145 o 0.572 - = 0.092 0.886
' : , - (1.818) (0.247). (55.85) (0.254) (0.058) _ (0.037)
Potatoes 43 4.619 : -77.23 -0.286 0.358 ' © 0.623
- (0.357) -{26. 82) (0.173) (0.088) ‘
Sugar . 40 0.964. 0.363 -44,19 -0.472 . 0.043 ' 0.022 0.744
' : "~ (0.810) © (0.103) (28.46) (0.121) (0.031) . - (0.015) o
Pulses 41 5.745 -0,.278 0.221 0.386 .- 0.053 0.620
' (0.675) (0.099) - +(0.193) (0.072) (0.027) '
Oilseeds 33- 0.454 0.507 0.108 0.120 0.005 0.320
(0.648) (0. 126) (0.233) (0.075) (0.052) ,
Vegetables 43 6.010 - =117.60 0.018 0.498 _ 0.574
, 7 (0.686) (22.97)  (0.162) - (0.085)
© Fruits 43 3.035 . 0.329 B -0.067 : 0.306 - -0.019  0.462
. ' (0.525) - (0.072) : (0.125) (0. 066) ' (0.027) :
Coffee-Tea- ' ,
Cocoa 42 -2.180 1.061 : -0.528 0.107 1.486 - 0.708
' _ (0.668) (0.111) ‘ (0.218) (0.323) (0.396) : ’
Beef ' 39 - 3,281 0.553 _ -0.163 -0.005 0.835 ©0.029 0.868
' (0.562) = (0.081]) o (0.171) (0.210) (0.076) - (0.021)

|




TABLE 4.2. (continued)
Number Coefficients of
of o - Prices Taste
Commodity = Observations Constant Income 1/Income (1) (2) (D (2) Trade R2
Pork 34 6.147 0.235 -106.21  0.322 -0.176 1.063 0.040  0.910
(1.638) (0.214) (88.45) (0.196) (0.196) (0.081) (0.018)
Mutton and _ S
Other Meats 39 -0.935 1.014 284.34 -0.148 -0.538 0.777 0.006° 0.631
: ’ (2.580) (0.361) (125.10) " (0.400) (0.329) (0.102) (0.037)
Fish 43 4,378 -105.88 -0.120 0.424 0.642
. : - (1.075) (27.70) (0.179) (0.069) '
Milk 43 - © 3,747 0.297 -0.314 0.536 0.042 0.876
' (0.851) (0.085) (0.193) (0.068) (0.017) '
Eggs 43 3.307 ~ 0.379 -110.99 0.184 0.490 0.893
(1.076) (0.145) (41.20) (0.217) (0.104)
Grains 43 6.104  -0.155 ‘ 0.020 0.167 0.029  0.459
(0.486) (0.061) (0.148) (0.059) (0.016) ‘
Fruits and - : : :
Vegetables 43 3.931 0.338 -0.115 0.327 0.017 0. 489
: "~ (0.578) (0.061) (0.117) (0.074) (0.021)
Pulses, Nuts, .
and Oilseeds 43 - 2.759 0.497 -0.254 0.275 0.040 0. 405
(0.911) (0.093) (0.212) (0.056) (0.031)
Meats - 40 - 3.183 0.606 -0.177 0.658 0.026 0.786
’ _ ' (0.563) (0.106) (0.133) (0.097) (0.025)
Meats, Poultry, ' :
and Fish 43 4.455 0.649 -0, 442 0.594 0.804
(0.708) (0.101) (0.219) (0.129)
Plant Foods 43 5.580 0.118 -0.030 0.124 0.010 0.224
(0.386) (0.036) (0.100) (0.057) (0.009)
Animal Foods 43 5.158 0.602" -0.530 0.392 0.032 0.819
(0.802) (0.099) (0.209) :

gt el

D m———

.

9q




Footnotes for Table 4.2.

For the definition of variables see pp. 36-40. Variables are all in natural logarithms except for the
inverse of income. Standard errors are in parentheses. R2 is the coefficient of determination adjusted
for degree of freedom. Prices used are relative prices of various commodities as follows: Potatoes/
grains for potatoes; beef/pork and beef/mutton for beef; pork/beef and pork/mutton for pork; mutton/beef
and mutton/pork for mutton. Prices for remaining commodities are divided by the United Nations'
purchasing power parity rate in U, S. dollars. ' '

For the commodity coffee-cocoa-tea, since there are many non-producing countries, the variable '"taste
is measured by zero-one variables as follows: '(l) the countries which produce coffee, cocoa, and tea
between 1 and 15 per cent of the total food production of the respective country, take the value of one and
all other countries take the value of zero; (2) the countries which produce more than 30 per cent take the
value of one (there is no country in the sample which produced 16 to 30 per cent) and all other countries
take the value of zero.

9%
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Price Effect on Deltr';'a.nd for Food Commeodities

The estimated coefficients 6f price presented in Table 4.2
are of a short~run naturé. The short-run effect is‘ the substitution
cffect duc to a rclative price change, and the long-run cffect
implics the short-run effect plus the effect of taste change induced
by the price change. In Table 4.2 the price coefficients generally
have the right sign, with the exception of pulses, oilseeds, vegej:aiales
and eggs which are not statistically significantly different.from Zero.

ATi’le poor performance of the i)rice variable in the case of fruits
(and also in the case of vegetables) may be due partly to the
measuring problem of the va.ria.ble.1 The wrong signs for eggs -
and pulses may be due to the positive correlation of the price

and incomec variables.

Long-Run Demand Estimates for All Food

Iﬁ Table 4.1 we see that aftér the ""taste' and trade
variables are é.dded, there is a little impfovemént in the fits
of‘th(\ _equation‘ for .the gr.ouped commodities. Also t};e estimated
coefficients for the '"taste' variable in the case lof commodity

group cquations are less significant as compared to the case

Due to data limitations, the price for fruits used in this
study is the prices of oranges or apples, whichever is lower.
‘The samec procedure is applied for the price variable of vegetables
from the prices of cabbage and onions. See Table A.3 in Appendix.




of individual commodity equations. Thus, when we estimate

the demand equation for a.ll.food.with only income and price as
explanatory variables, it seems legitimate to interpret them as
long-run estimates. 1'm Table 4.3 long-ruq demand estimates
for all food commmodities grouped together are compared with
those of Houthakker.? Our estimates for forty-three countries
are quite similar to those of Houthakker's study which pertained
to twelve yveéte‘rn countries. The striking similarity in our
estimates seems to point out a basic sirnilarity in food demand

across countries in the world.

Comparisons wifh Earlier Studies
In this se;cfion our estimates are compared withi éome
earlier studies. ‘Firs't, cqméarison is made for iﬁcome
ela.s‘ti'cif.:y estimates. Secondly, the goodness of'fits in the
estimating equation of our _model--equa‘tibn (3.. 5) --are compared
with that of aﬂ intercountry cross-section study based on data

for rather homogeneous western countries.

1From a time-series analysis for twelve western countries
using annual observations, Houthakker concludes that "within'
country demand equations capture primarily short-run effects

and that '"between" country demand equations are of a long-run
nature (H. S. Houthakker, "New Evidence on Demand Elasticities, "
Econometrica, Vol. 33 (April 1965), pp. 277-288.

®Ibid., p. 284.
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TABLE 4.3. DEMAND ELASTICITIES FOR ALL FOOD,

ESTIMATED FROM INTERCOUNTRY CROSS -
SECTION DATA

. This Houthakker's
Elasticity Study Study!
Income 0.416 ' 0.452

- (0.038) (0.040)

Price | -0.317 -0. 399
(0.134) (0.222)

RZ \ 0.777 0.941

The estimating equations for both studies are linear in
logarithms. Standard errors are in parentheses. lEstimated
for ten European countries, the United States and Canada.
. Variables are twelve-year averages for the period of 1948-58.
Income is measu ed as total consumers' expenditures (H. S.
"Houthakker, '"New Evidence on Demand Elasticities, "
Econometrica, Vol. 33 (April 1965), pp. 277 -288).

Comparisons of IncomeEla.sticitY Estimates

In the empirical litera.turc;, on ciemand analysis n’uo‘st
iqtercounfx'y studies uée broad agg:egate groups of consumption
expenditures.. Gilbert! apd Goreux? are two studies for which
individual commodities, closely related groups ofl bcommodities,

and intercountry cross-section data were used. In this section

lM. Gilbert and Associates, Comparative National Products

and Price Levels, OEEC (1958).

2L. M. Goreux, '"Income and Food Cbnsumption, " Monthly
Bullctin of Agricultural Economics and St. "istics, Vol. 9 (October
1960), pp. 1-13. '




we comparc our results with these two studies. We also compare
our results for certain commodities, particularly where satiation
in demand is involved, with the result of the étudy for the United

States by George and King. !

Income elasticity estimates derived from the estimates
of the demand _fuﬁctions presented in Table 4.2 are compared in
Table 4.4 with the elasticity estimates from the studies by

Goreux, Gilbert, and George and King."

Goreux measures the consumption variable as the quantity
consumed per cépita at tHe retail level, except for the all foods
group, which is measure.dAby expenditure. Income is measured
as the total consumption expenditure in U. S. dollars counverted
at officia.liexchange rates. His elasticity estimates are evaluated

at the mean value of his samplé (around 700 U. S. dollars at 1955

pricés). Our estimates compare 'qu'ite favorably with his estimates,
except for pofa.toes and milk, ”

Gilbert uses a constant elasticity onrm for his estimating
equation. His elasticity estimates should be comparable to our
estim‘ates evaluated at 700 U. S. doilars, which is‘the mean incoine

level for our sample. Out of the ten comparisons the values of

l .

P. S. George and G. A. King, Consumer Demand for Food
Comimodities in the United States with Projcction {for 1980, Gianninidh® ~ ,
Foundation Monograph No. 26, University of California, Davis
(1971).
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"TABLE 4.4. COMPARISON OF INCOME ELASTICITY ESTIMATES DERIVED FROM TABLE. 4.2
WITH OTHER STUDIES. ' '

‘ "George->
_ Equa.tio_n1 Income Levels? Goreux3 Gilbert? King-
Commodity ' Code $100 $300 $700 $1,000 $2,000 Estimates Estimates Estimates
Wheat . 3 '0.761 0.251 0.109 0.076 0.038 0.083
(0.285) (0.095) (0,041) (0.028) (0.014)
Rice - 1 0.520 -0.363 -0.615 -0.672 -0.758 _ 0.055.
(0.398) (0.157) (0.191) (0.206) (0.225)
Potatoes 3 0.772 0.257 0.110 0.077 0.039  -0.34 0,048
) (0.268) - (0.089) (0.038) (0.027) (0.013) (0.08) : '
Sugar ' 1 . 0.805 0.510 .0.426 0.407 0.385 0.53  0.42 0.032
(0.199) (0.048) (0.107) (0.116) (0.102) (0.08) (0.25)
Pulses 2 -0.278 -0.278 -0.278 - -0.278 -0.228 - '0.217
é ‘ (0.099) -(0.099) (0.099) (0.099) (0.099)
Oilseeds 2 0.507 0.507 0.507 0.507. 0.507 0.55 0.37 0.029
, (0.126) (0.126) (0.126) (0.126) (0.126) (0.04) (0.17)
Vegetables 3 1.176 0.392 0.167 0.118 0.059 0.75 0.197
. {0.230) (0.077) (0.033) (0.023) (0.011) (0.27)
Fruits 2 - °0.329 0.329 0.329 0.329  0.329 0.71 0.358
(0.072) (0.072) (0.072) (0.072) (0.072) (0.15)
Coffee-Cocoa~- 2 - 1.061 1.061 1.061 1,061 1,061  0.66 1.13 0.047
Teal ' (0.111) (0.111) (0.111) (0.111) (0.111) (0.12)
Beef 2 0.553 0.553 0.553 0.553 0.553 - 0,81 1 0.312
(0.081) (0.081) (0.081) (0.081) (0.081) (0.16) ‘ :

Pork 1 1.257 0.576 0.387 0.361 0,287 : 0.133
: (0.699) (0.140) (0.115) (0.140) (0.175) :

Mutton and other '
meats ' 1 -1.829 -0.066 0.608 0.730 0.872 A 0.571

(0.936) -(0.177) (0.213) (0.253) (0.305)

19




TABLE 4.4. (continued)

: : : George-5
‘ - Equationl = Income Levels? ' ' Goreux3  Gilbert? King
‘Commodity Code $100 $300 $700 - $1,000 $2,000 Estimates Estimates Estimates
Fish - 3 1.054 0.353 0.151 0.106 0.053 0.62 0.004
: (0.277) (0.092) - (0.040) (0.028) (0.014) - (0.39) '
Milk3 2 0.297 0.297 -0.297 .0.297 0.297 -0.06 0.60 0.204
: (0.085) (0.085) (0.085) (0.085) (0.085) (0.05) (0. 10) :
Eggs 1 1.489 0.749 0.538 0.490 0.434 0.74 . 0.055
' - (0.306) (0.087) (0.103) (0.114) (0.129) (0.07)
Grains ' 2 -0.155 -0.155 -0.155 -0.155 -0.155 -0.26 - 0.20

' (0.061) (0.061) (0.061) (0.061) (0.061) (0.03) (0. 14)
Fruits and o _ ' . ' '
Vegetables 2 0.338 0.338 0.338 0.338 0.388
' (0.061) (0.061) (0.061) (0.061) (0.061)
Pulses, Nuts, and ‘

Oilseeds 2 0.497  0.497 0.497 0.497  0.497
, . - {0.093) (0.093) (0.093) (0.093) (0.093)
Meats? 2 0.606 0.606 0,606 0.606 0,606 0.72 '0.86
(0.106) (0.106) (0.106) (0.106) (0.106) (0.06) 0.18
Meats, Poultry, :
and Fish 2 0.649 0.649 0.649 0.649 0,649
(0..101) (0.101) (0.101) (0.101) (0.101)
Plant foods 2 0.118 0.118 0.118 0,118 0.118
: _ (0.036) (0.036) (0.036) (0.036) (0.036)
Animal foods . 2 0.602 0.602 0.602 0.602 0.602
(0.099) (0.099) (0.099) (0.099) (0.099)

) -




Foo_tnotes for Table 4. 4.

Standard errors of estimates are in parenthesis.

lEqua.tion codes 1, 2, 3, which apply only to this study, refer to the equa.txon forms as follows:
1. InQ=A+.bjlnI+b21/I+clnP+dijInZ+dzInM+ vy,
2. InQ=A+bInl+clnP+djInZ+dyInM+ uq,
3. nQ=A+bl/l+clnP+d}InZ+d2 InM + u.
For the definition of variables see pp. 36-40.

2In U. S. Dollars at 1960 prices.

L. M. Goreux, "Income and Food Consumption, ' Monthly Bulletin of Agricultural Economics
and Statistics, Vol. 9 (October 1960), pp. 1-13. He uses cross-section and time-series data mostly
from U. S., Canada, and Western European countries on a per capita. basis. Commoditiesaremeasured
in kllograms e . ] — e - o ’ Total consumption

“expenditures in U. S. dollars at 1955 prices converted at official exchange rates are used for income.
The functional forms used are semilog or the log~inverse type, and income elasticities are evaluated
at the mean of the sample, around 700 U. S. dollars at 1955 prices.

4 .
M. Gilbert and Associates, Comparative National Products and Price Levels, OEEC (1958).
The functional form used by Gilbert is of the constant elasticity type. He measures income in total
expenditure terms, and uses data from the U. S. and Western European countries.

5P‘.‘ S. George and G. A. King, Consumer Demand for Food Commodities in the United States
with Projection for 1980, Giannini Foundation Monograph No. 26, University of California (1971). The
constant elasticity equation for the estimation is used. The data pertain to 1955 and 1965 cross-sections
“and 1946-1968 time-series for the United States. Commodities are expressed in expenditure terms and
the total expenditure is used for income. ZElasticities for the groups of potatoes, vegetables, and fruits
are calculated from elasticities for individual commodities within those groups and weights in Tables 33

€9

and 39.




-Footnotes for Table 4. 4. (continued)

SGoreux inclides fats and oils, including butter. Gilbert includes fats and oils. The Geof_ge-
King estimate is for shortening. '

Goreux and George-King estimates are for coffee only. The Gilbert estimate is for non-
alcoholic beverages. .= . . . - _ ' o g
8 Goreux e eorge~Kifg estimatesars for-liquid-mifk, . 777 %" 7 Hlsen
.9

Goreux and Gilbert include poultry. -




‘equation. In the case of wheat, potatoes, vegetables, fruits, pork,

~ various vaOulv‘ltr"LeS of the world depending upon their income levels. |

‘of the food commodities before processing, for purposes of food

65
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fruits, vegetables, fish, and milk seem to diverge, which in his
case seems to be rather too large comioared to thelUnited Sta..tes’
cstimates in the George and King study.

Qeorge and King measure consumption as per capita

expenditures and use the constant elasticity form for the estimating

fish, and milk, if we evaluate our e.s[timates at 2,000 U. S. dolllars,

. they are quite similar to the ones in the George and King. study.

In the cases of sugar, oilseeds, and eggs, and also, perhaps, the
group coffee-cocoa-tea, the'ix;‘.ela.'st{city estimates are much smaller
than ours. In our case except for eggs-, the elasticity equaﬁons
are of the constant 'glastiéity type. The avefage income in the

George and King study should be much higher than the average

 income for our sample. Therefore their estimates could be smaller

than ours.
The elasticity estimates in Table 4.4 give very important

information which could be used in food demand proje'ct‘ions for

Since our variables of consumption and income are constructed

from national aggregates and consumption is measured at the level



supply planning these elasticity estimates are more important W |

than the ones obtained from sample survey data, 1

Comparison of the Goodness of Fits

' Compariso.n of coefficients of determination of per capita
demand equations estimated by using ihtercountry data ax;nong
various studies could give some idea of how well our model
p(:rfo'x.‘ms. For this purpose Gilbert's study is quite applicable

2 Table 4.5 is

since his dependent variable is in logarithms.
constructed to make this comparison.

Since the number of eﬁcplanatory variables in the two studies

differs', a meaningful corﬁparisoh of the coefficient of determination(§ ]
is made by adjusting them for degrees of freedom. Our estimatcs
~ of the -coefﬁc‘ient‘s are adjusted, while those in Gilbert's study are

una.djuste‘d, which always give higher values than adjusted.

The data problems relating to derive income elasticity
at the level of the commodities before processing from the estimatesf
based on household budget surveys, as they are in general made '
available in developing countries, are discussed. See Q. Paris,
An Appraisal of ""Income' Elasticities for Total Food Consumption
in Developing Countries, OECD (1970).

2Goreux study, in some cases, has the dependent variable
in logarithms; but, unfortunately, he does not provide the
coefficient of determination.
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TABLE 4.5. VALUES OF COEFFICIENTS OF DETERMINATION
FROM TABLE 4.2 WITH THOSE OF GILBERT, PER
CAPITA DEMAND FUNCTIONS ON INTERCOUNTRY
CROSS-SECTION DATA

Commodity This Study Gilbert!

Grains 0.459 0.37

Meats? 0.783 0.79

Fish 0.642 0. 46

Milk 0.876 0.87

OilseedsS 0.320 0.60

Vegetables 0.574 0.67

Fruits ‘ 0. 462 0.90

Sugar - 0.744 0.69 :
Coffee-Cocoa-Tea4 0.708 0.97 o

M. Gilbert and Associates, Comparative National Products and Price
‘Levels (1958), p. 66. Data in Gilbert's study pertain to the countries
- of U. S., U. K., Norway, Belgium, France, Netherlands, West 1
Germany and Italy. _ i

The estimating equation for a cominodity is:

Log Qj = A; + a;log Q + bjlog (P;/P) + ei,. !

where Qj per capita consumption in constant weights

QQ = = per capita total consumption in constant weights i
4

P, = price
P = purchasihg power parity rate of total consumption
e; = an error term.
i

Coefficients of determination in Gilbert's study are not
adjusted for degrees of freedom. '

2. ' 1
Meats include poultry in Gilbert's study. '

3Fats and oils in Gilbert's study.
; .

Nonalcoholic beverages in Gilbert's study.




Gilbert uscs data from a rather homogcncoug group of
countries-- -the United States‘ and seven .Wester.n European countries--
whiie we.us-é data from fo;‘ty-threé countriés which are quite hetero-
geneous in cultural and-élimatic characteristics as well as in factor

gndowmehfs.
‘It is importanf to hﬁt-g that the fi-ts obtained in'the two
- studies ax;e quite similar with a few exceptions. These exceptions
are iﬁ the cases of oiiseeds, fruits, and the commodity group
, coffele-'c-ocoa -tea. Thl;.s may well be due to the probl‘em of definition
of these yariables’. Gilbert, - for eXamplé, uses fats and oils (ﬁot :
| oilseeds) and nohalcoholig beve'fagés (not coffee-cocoa-tea). Part
~ of the problem in our data may a.lso be due to tﬁe procedure for
measuring the ".'.caste”' variable for o'ilseeds,‘ las discussed eérlier
on' éé.ge 50? A'bad fit in the case of fruits in our estimates seems
fo bé- partly due to the measuring nproblvern of the price variable
for fr.ﬁits as discussed on page 57.

Op thé whole itvseems our results compa.fe,very well with
those of Gilbert's s't.‘udy, in spite of a considerable heterogeniety
in the cloun_tries in our sample as comlpared to the countries incl'xl).dcd
in Gilbert's sample. It seerhs that the addition of the "taste" v.ai‘iable
in our model makes a better specification of the demand modecl

on intercountry data and the tastes which, in general, arc treated

‘as residuals are at least in part explained by this variable.
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Conclusions

In conclusion we may say that large t-values for the
coe‘fﬁcient of the '"'taste'' variable, except sugar and oilseeds,
indicate that production patterns induce taste formation. Both
the size and the t-value of the coefficients are larger in the casc
of regressions for individual commodities than when commodities
are grouped. This is what we should expect if indeed tastes are
induced by production opportunities. There would be st‘rgnger

inducement in the case of individual commodities relative to a

‘group. Thisis also supported by the fact that there are little

imp'rovemeAnts in the fits of the equation for commodity groups
when we add the ''taste'' variable, indicating a larger deéree of
similarity in the basic taste functions of countries.

The variable ''taste' for a commodity is constructed as a
ratio of the production of the commodity to the total food production
in the country in the period of 1934-38 and reflects the influenc¢
of factor endowments and climatic conditions. In other words
the '""taste' variable reflects the relative price differences of food
commodities among countries which prevailed historically. Thus,
significant coefficients for this variable, indirectly support our
hypothesis that relative prices induce tastes.

If people in the world have potentially common tastes, and
country specific tastes are developed through consumpti..n experience,

a change in the supply situation, if it persists for an extended



period, should induce a change in tastes reflecting the changes

in consumption opportunitics resulting from a rclative price

change. In Chapter V we provide an operational framework for
the effect of changes in consumption experience on tastes which

will be applied to the time-series analysis in the same chapter, ?




CHAPTER V
"TIME-SERIES ANALYSIS

In Chapters III and IV we discu_ssed how country specific
tastes ai‘e formed. More favorable ta.stés are formed for the
commodities which are relatively abﬁndant (or ihexpensive). The
empirical evidence in Chapter IV shows that country specific tastes
are formcd consistent with prqduction opportunities, from which
one could argue that tastes are formed consistent with relative
prices. It is also shown that the effect on dgmand of diffgrences
in ta.stesl;arhong countries are more pronounced in the casc¢ of
individual cc;mmodities .than‘in the case of. commoditjr groups.

In this Chapter we develop a model to study changes in tastes
induced by changes in supply situations over time.

The changes in supply may result from technical changes
in produétion or from trade, but in either case the result is a
-c'hange in the relative price for the commociity in question. In
the short-run, consumer responds. toAchanges in relative prices
by adjustin_g' the quantities of the various commodities éonsumed,
resulting in a changed consumption pattern. As experienée with
this new c.ons'umption pattern (mix) is prolonged over a longer

time period, tastes 'graduélly change to adjust to the new (chanyed)

71
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supply situation (conéuxhption opportunities). We view this gradual m)
adjustment of tastes as a process of 'l'ea.rning by ‘consumption.

For this rcason, for operational purposes, we view changes in

tastes as induced by ché.nges in consumption of corﬁmodity i relative
to corﬁrﬁodity j, i.# j, rather than to relative prices changes. The
6perational rhodevl is presented, the data and the variables are

discussed, and finally the empirical results are presented and

explored.

The Model

Let the demand for commodity i during year t be expressed

in linear form as: ' ‘ _ . ' : @m w

per-capita quahtity consumed of Commodity i during

" where Qt‘i »
' year t(t=1, . .., n)

I = per capita income

P, = price of éommodity i

?j = price of.comm§dityj (substitutable for commodity i)
| Z; = taste variable for commodity i’

The idea is similar to Arrow's learning-by-doing hypothesis
(K. J. Arrow, '"The Economic Implication of Learning by Doing, '
Review of Economic Studies, Vol. 39 (June 1962), pp. 155-173). He
suggests the use of cumulated gross investments as a measure of

'~ Productivity Differences in Manufacturing Industry,' American

learning. Nelson (R. R. Nelson, "A Diffusion Model of Internationam a

Economic Review, Vol. 58 (December 1968), pp. 1219-1248) argues

that the usc of cumulated output is equivalent to the use of the
cumulated investment in Arrow's framework,

i
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s | Let the taste variable of commodity i, Z; be expressed
as:

(5.2)  Zy =Syt 8 St;

Following Houthakker and Ta.ylor1 we qal} Sti and Stj the "state.

variables" of co;nmodities i and j during year t, res;pecti'\/ely.

The state variables can be int.er;;retea as the level of psychological

stock built up through paslt consumption. The value by which the

state variable of substitutable comrhodi,ty j affects tastes for

commodity i in the opposite direction is given By the par#mete'r g.2
The state var'ié.ble for chrﬁédity i can be .expressed as

the cﬁm’ul‘ated suh of all the past éor;sumption of 'the commodity i

and we assume that this stock does not depreciate by itself. Sy,

t:hé state‘variable for cémm§dity i”at year t, can be expresscd as .

follows:

,lH. S. Houfhakk‘ér and L.. D. Taylor, Consumer Demand

in the United States, 1929-1970. Analyses and Projections, 2nd ed.
Harvard University Press (1970). State variables are discussed
in Chapter II, pp. 19-20. '

- S —

[ L —— —-— -

We have introduced the state variables into the demand
equation based on the assumption that the marginal utility of commodity
i is influenced by its own state variable S; in the positive direction
and by the quantities consumed of commodities i and j. This assump-
tion assurcs that the demand for commeodity i is influenced by the
’ state variable of substitutable commodity j, Sj, in the opposite
dlrectlon :
o | _ |
o Sce our earlier remarks on page 72and footnote ] for
!143 ~arguments of Arrow and Nelson for using cumulated investments and
3 output, respectively, as measures for learning. That cumulated
-output is commonly used as a measure of production experience see
also L. Dubley, ''Learning and Productivity Change in Metal Products, "
American Economic Réeview, Vol. 62 (September 1972) PP- 662669,

footnote 3, p. 662.




t-1
(5. 3) St; = 2 Q.
T=1 |
where jS = quantity consumed of commodity i dufing, year o
=1, .. - t).. We can obtain valges of Stj for t = 2, . . .y M
by setting the \./aluev of Sj; = 0. By substituting for S;; and Stj in
(5.2) from (5.3) and then substituting (5. 2) fér Zy; in (5. 1) we
can rewrite equation (5.1) as follows: | o
: : _ o t-1 t-1
(5.4) Qu=Ag+ayli+a;Py+azPytasd Qg +ag Q
. : T =1
where A is the sum of ag in equation (5. 1) and the effect ofistate
variableé at't :,1, and ag is a;(ﬁ. 1
Our interes‘t now is to oblta.in estimates for equation (5. 4).
If our by.pothesis that intensification of t};1e consumption experience
Witb a parti‘cular commodity intensifiés (or induces) taste for this
comfnodity is correct, the coefficient agy shbul'd have a posifive
's>i'gn. AndA s%.nce tastes_aré fela,tiv'e, the sign for the coefficient
of the state variable for substitutable commodity 5.5 should be
negative. 2 |

At this stage it is necessary to point out that equation (5. 4)

is a considerable underspecification of a complete model. For

1 :
It may be too restrictive to assume constant values for ay

and ag for a substantially long period of time, especially when the
relative price has a continuous trend over the period. However, it
may not be a serious problem in the periods covered in our analysis

2
See footnote 2, p. 73.

1>
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example, in the real world there could be more than one substitute.

But, because of the problem of high intercorrelation among these
_variables, we have specified th'is by grouping the important sub-
stitutes into a commodity group. This underspecification could

cause some biases in our estimates. In the empirical section
this problem will be pointed out wherever it exists.

For statistical estimation purposes we assume that the
error term uy enters additively in.the demand équation (5. 4):
(5.5) Q¢ =Ag+a) i +aPy+ ag Ptj +ay Si; + ag Stj + ut‘i.

We further assurne that the u's are uncorrelated over
time. In the context of the framework that tastes are learned
through past consumption experiences, this is a plausible assump-
tion. Normally one would expect interdependence of error terms
over time if a high level of consumption of commodity i in the
previous year is associated with a high level of consumption of
the conumodity in the current year. But, in our model, this
relationship has already been taken into account since a higher
level of ut.1i implies a-higher level of Q;_;; which, in turn,
‘implies a higher level of Q;;. Thus, there is no reason to assume

that the u's are serially correlated. 1

The argument for no problem of serial correlation in the
cstimation of the demand function in habit models is presented by
R. A. Pollak and T. R. Wales, "Estimation of the Linear ’
Expenditure System, ' Econometrica, Vol. 37 (October 1969), pp.
611-628. :




We also assume that each u. (1) bas a zero expectation,

(2) has a constant variable over time, 1 and (3) has a normal

distribution. With these assumptions, equation (5.5) can be

estimated by ordinary least squares.

The Data and the Variable
. Three sets of data are employed in the empirical analysis
in the next sectioﬁ.' First, in thé case Qf the United States, we
find that after the World War II period the price of poultry relative
to other meats de‘clin.ed sharply due to the technical advance in

poultry production. Thus, to test whether a shift of tastes from

‘meats to poultry after World War II occurred, we use these

two commodities for the period 1948-1970. . Decline of the poultry/

._mea.f‘s' price .ratio after World War II is shown in Figure 5. 1.
Second, in the case of Japan, we use rice versus other’

cereals, since the fice price has been rising relative to other

ceréals starting in 1911. This series is split into pre- and

post-war periods (19li to 1938 and 1951 to 1969): (1) in order

to évoid complications in the analysis du(; to war period distortions;

and (2) because there have been large increases in income during

Usually in the estimation of Engel functions it is belicved
that the error term is corrclated with the level of income or
consumption. However, it is believed that the variance of the u's
in the demand equation for the selected commodities in this
study may only be slightly sensitive to changes in income or
consumption, if at all, Therefore, the assumption of constant
variance over timec is considered more appropriate than heter-
oscedastic disturbances.
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FIGURE 5.l1. FIVE YEAR MOVING AVERAGE PRICE RATIOS:
POUTRY/MEATS IN U.S., RICE/OTHER CEREALS
IN JAPAN AXD FISH/MEATS IN JAPAN. :

Price Ratio

—o— poultry/meats (U.S.)
rice/other cereals (Japan)

-—=- - fish/meats (Japan)

I i ) A A A e‘ . 2 A A a
. 1815 1920 1825 1930 1935 1550 1955 1960 1965

Year

Data sources:

For the United States: -
U.S. Department of Agriculture, U.S5. Food Consumption,
Statistical Bulletin lo. 364 (1965),. and Supplement to
figricultural ZEconomic Renort No. 138 for 1970 (1972).

For Javan: : ’
. Shinohara, Fersonal Consumption Expenditurcs, Vol. 6
‘of K. Chkawa et. al. eds., Estimates of Lon: ferm
Economic Statistics of Japan Since 1863 (1967),
Japan Office of the Prime Minister, General l.eport on
the Family Income and Expenditure sSurvevy 1946-154G2
(1964), and 1959 Annual Report on thc Family Income
and sxpenditure sSurvey (1971).

Y S RN S
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the period of 1911-1969, to estimate common (constant) demand w

coefficients1for the entire pcrio'd may be inappropriate. A

Third, in the case of Japavn, the fish price relative to meats
deqli_ned during the period of 1911 to 1938; that is, the prewar period
showed a ﬁnoderately reverse trend after World War II. Fish
versus meats da.ta afe ﬁsed for the two separate periods: 1911
to 1938 and 1951 to 1969. Price movements of the selected
commodities, poultry versus meats in the United States, and rice
versus other cereals aﬁd fish versus meats in Japan are plotted
in Figure 5. 1.

The United States and Japan have distinctl'y different
production opportunitie.s, in general, and the commodity combinatiom
selected for each country have specific importance for each country.
" In 'I_‘abl‘e 5.:1 production sha‘re's of the selected commodities in the
total food productibn of fhe fesi)ective country are compared with
the forty-three country éverages of shares of the commodities
in the total food production in each country. It should be noted that
there ére considerablé di.ffe;‘ences in the relative importance of‘
thesc commodities measured as shares in the total food production.

- How these differences in the relative importance of commodities -
influence taste changes as rclative p'rices of these commodities

change over time will be examined in the next section.

f
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=7,

TABLE 5.1. PRODUCTION SHARES IN TOTAL FOOD PRODUCTION,

1934-1938 AVERAGE!

: 43 Country

Commodityz‘ “average3 U. S. Japan
% % %
Poultry 1.5 2.2 0.3
Fish 2.1 1.0 12.7
Meats 20.2 22,6 2.9
Rice 5.5 0.5 41.3
Other Cereals 16.1 28.4 - 8.1

For data sources, See Table A.4 in Appendix.

For some countries the years covered d1ffer from this per1od.'
See Table A. 4 for detail.

zMeasuredA in international wheat units as defined on PP. 3‘6‘..

3The list of forty-three countries is presented on footnote 1, p. 35.

Definitions of Variables

Consumption:1

‘Meats and poultry for the United States are exbressed as

the per'capifa ;Onsumpt{on (price fwleighted quantity index, 1957-

‘59 = 1'0.0). Meats include beef, veal, pork, lamb, 'ind' mutton,

Qiia.ntities are measured at the retail level. Rice, other cereals,

1Data sources: For the United States: U. S. Départmeht of
Agr1cu1turc Food Consumption, Prices and Expenditures, Agric_ul-
tural Economic Report No. 138 (1968) and Supplement to Agri-

~cultural Economic Report No. 138 for 1970, (J972). For Japan:

M. Shinohara, Personal Consumption Expenditures, Vol. 6, of K,
Ohkawa, M. Shinohara, and M. Umemura cds. Iistimates of Long-
Term Fconomic Statistics of Japan Since 1868 (1967), and Japin

Department of Agriculture, Agr1cu1tural Statistics, issucs from
1950 to 1970. '
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meats, and fish {or Japan are measured in kilograms at the retail % M

level, and expressed at the index, 1957 -59 = 100. Meats include

beef, veal, pork, lamb, mutton, and poultry.

Priccs:l
Prié;es are expressed in the index form. The base period

'is the average of 1957-59, both for the United States and Japan.

2

Income:

Per capita total cénsumptiqn expenditures at 1957 -59 prices,
dolllar>s in case of the United States and 100 yen in case of Japann, !
are used as income variables.

In demand analysis the usual approach is to use disposéble

inc,omé as the relevant bhdget constraint. However, according to

.lData sources; For the United States: U. S. Department of
Agriculture, U. S. Food Consumption, Statistical Bulletin No. 364
(1965), and Supplement to Agricultural Economic Report No. 138
for 1970 (1972). For Japan: M. Shinohara, op. cit.; and Japan
Office of the Prime Minister, General Report on the Family Income
and Expenditure Survey 1946-1962 (1964) and 1969 Annual Report
on the Family Income and Expenditure Survey (1971).

2

Data sources: For the United States: U. S. Department
of Commerce, The National Income and Product Accounts of the 3
United States 1929-65 (1967), and Survey of Current Business
(July 1971). For Japan: M. Shinohara, op. cit. (1967), and
Japan Economic Planning Agency, 1970 Annual Report on National
Income (1971). ‘
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the permanent income hypothesis, the consumer responds to normal
or permanent income rather.than to current income. Our interest
is in changés in tastes induced by consumption experiences, which
are realized over time. It is necessary that we separate these tue
taste changes from the lagged response to income changes implicit
in the permanent income hypothesis. It is generally agreed that
thg total consumption expenditures are more stable than izjcome
because income changes are adjusted with savings, at least over-
short periods of time. ! One may thus argue that total consumption
expenditures are a better measure of the ""true" income than
current income.’

In the next section we present the estimation results of
equation (5.5) for these data and explore their meaning in relation

to the question of taste changes.

1
One could also confuse true taste changes with a lagged

response to price changes. But it is generally considered that for

food commodities the time requirement for adjustment is less than
a year. See W. G, Tomek, The Theory and Measurement of Long-
Run Demand (with Special Emphasis on the Demand for Food

Products), unpublished Ph. D. thesis, University of Minnesota
(1961), and C. H. Berry, G. K. Brinegar and S. Johnson, "Short
Run Effects Following Controlled Price Changes: Skim Milk, "
Journal of Farm Economics, Vol. 40 (Novembecr 1958), pp. 892 -
902.




Empirical Results

The results of estimating equation (5.5) by ordinary least
squares are presented in Table 5.2. The table also presents
éstifnates of the demand function with ""time'" as an independent
variable instead of the state variables and the usual demand

equation with only income and prices as independent variables.

A general comment about the results presented in Table 5.2
is that in' most cases the estimated coefficients of both state
variables have the correct signs. This result implies that the
consumption ¢xperienc;,e with a particular commodity induces a
taste for it and that ;avith it's substitute commodities diminishes

the taste for the particular commodity.

Taste Change and Time Trend

In estimating demand equ;tions from time-series data it
is a common practice to"intrvoduce. time as a trend variaBle into
the demé.nd eéu_ation. This usually improves the fit of the equation
but does not explain what facfors contribute to ''time.'" In other
.Qv'ords, the. use of time has no economic meaniﬁg. It ishc.suld be
noted that whéd wé replace the time-trend variab.le w.ifh the state
variables, there is little change in the estimates. But against
time the state variables explain taste changes, since as a

cumulated sum of past consumption of a commodity, they represent o 7 ;



'TABLE 5.2. REGRESSION ESTIMATES OF PER CAPITA DEMAND FUNCTION ON TIME SERIES DATA,

U.S. AND JAPAN.

Coefficients of

Country Equation ° .
Period - Commodity Number Constant Income Price Price State State Time SEE 2
' (1) (2) (1) (2)
U.S. . ~
1948-1970 Poultry (1) 44,280  0.030 0.514 0.591 0.052 - 0.045 1.989 0.993
- ' (24.613) (0.015)  (0.142) (0.103) (0.020) (0.026)
(2) -144.025 0.050 -0.358 0.714 70.022 2.480 0.989
' (265.187) (0.016)  (0.143) (0.118) (157.959)
(3) -26,287. 0.057 -0.418 0.724 , 2.424 0.990
(13.260) (0.004) (0.045) (0.113)
Meats (1) 126.403. 0.011 -0.629 0,138 -0.010 0.017 1.941 0.909
(24.008) (0.015)  (0.139) (0.100) (0.025) (0.019) _
(2) -145, 482 0.013 -0.587 0.248 0.015 1.927 0.910
(205.987) (0.012)  (0.091) (0.111) (0.012)
(3) 98.417 0.027 -0.567 0.123. 1.948 0.908
' (10.656) (0.004) (0.091) (0.036)
Japan : ‘
1911-1938 Rice (1) 50.070 0.197 -0.308 0.072 0.005 -0.019 3.872 0,446
: (17.720) (0.049) - (0.102) (0.042) (0.022) (0.030) :
(2) 54.929 0.176 -0.278  0.071 -1.078  3.863 0.448
(17.048) (0.039)  (0.090) (0.037) (0.298)
(3) 95.598 0.047 -0.103 0.044 4.809 0.145
(15.954) (0.022) (0.09%) (O

. 046)

€8




TABLE 5.2. (continued)

Country "Equation Coefficients of
Period Commodity Number Constant Income Price Price State State Time SEE RZ
‘ (1) (2) (1) (2)
Other , : o
cereals (1) 74.001 0.062 - -0.038 0.211 0.035 -0.042 4.634 0,868
(21.206) (0.059) (0.050) (0.122) (0.036) (0.026)
(2) 75.798 0.098 -0.084 0,143 -2.330 4,622 0.869
(20.394) (0.047) (0.045) (0.108) (0.356) '
(3) 163,705  -0.177 -0, 141 0.522 7.867 0.619
(26.096) (0,035) (0.074) (0.154)
Fish (1) 31,781 0.021 -0, 247 0.086 0.288 -0.145 3.423 0,758
(11.704) (0.028) (0.115) (0.081) (0.154) (0.081) '
(2) 33.011. 0.020 -0.174 -0.030. . . 0.613 3.440 0.755
(12.379) (0.030) (0.109) (0.109) (0.269)
(3) 15, 840. 0.077 -0.270 0.017 . 3.754 0.709
(10.720) (0.018) (0.110) (0.069). '
Meats (1) -4.049 0.188 -0.100. -0.252 0.117 -0.218 3.795 0.924
: ~ (12.978) (0.031) (0.090) (0.128) (0.089) (0.171)
(2) 1.415 0.175 -0.032 -0.310 0.187 3.877 0.903
(13.951) (0.034) (0.075) (0.123) (0.303)
(3 -~ -3.834. 0.192  -0.017 -0.339 ~3.822 0.923
' (10.914) (0.018) (0.070) (0.112)
®
N
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TABLE 5.2. (continued)

Country Equation o Coefficients of ,
Period = Commodity Number Constant Income Price Price State State Time SEE R
(1) (2) (1) (2)
Japan _ ‘ _
1951-1969 Rice (1) 121.981 -0.064 -0.220 0.142 0.050 -0.001 2.062 0.871
(35.820) (0.012) (0.184) (0.183) (0.025) (0.021)
(2) -61.495 -0.064 -0.272  0.195 ’ 4.504. 1.953 0.883
(39.054) (0.010) (0.150) (0.172) (0.548) \
(3) 101.705 0.009 -0.501 0.347 . 4.831 0.287
(83.219) (0.015) (0.363) (0.423)
Other :
cereals (1) -~ 96,646 0.064 -0. 167 0.063 0.025 -0.080 . 3.543 " 0.767
: (61.560) (0.021) (0.315) (0.317) (0.036) (0.043)
(2) 287.500 0.053 -0.247 0.227 ‘ -4,783 3.542 0.767
(70.848) (0.019) (0.312) (0.271) (0.994) _
(3) 114.213 -0.021 -0. 409 0.470 5.825 0.370
: (100.334) (0.018) (0.510) (0.438)
Fish , (1) 69.424  -0.046 -0,030 0.345 © 0.040 ~ 0.011 6.650 0.877
(67.425) (0.074) (0.517) (0.378) (0.031) (0.036) ;
(2) -85. 462 -0.002 0.127 0.319 : . 3.013 6.629 0.878
© (111.960) (0.047) (0.369) (0.366) (2.388) ,
(3) 47.043 0.055  -0.196" 0.297 6.779 0.872
: (39.649) (0.013) (0.273) (0.374) :
Meats (1 - -6.663 0.207. -0.568 0.136 0.045 -0.039 8.968 0.989
(90.930) (0.100) (0.509) (0.700) (0.045) (0.041)
(2) 50.005 0.283. -0.700 0.517 . . =2.931 8.796. 0.989
: (148.548) (0.062) (0.486) (0.490) (3.169)
(3) ~-78.893 0.227. -0.680: 0.830 ' 8.747 0.989
(0.017) (0.483) (0.352)

(51, 162)
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Footno.tes for Table 5.2.

Estixhating equations are: t-1 t-1

where Ty is time (year). .
For the definition of the remaining variables see pp. 72, 79, 80.
Standard errors are in parentheses. R? is the coefficient
of determination adjusted for degrees of freedom. Price (1)
is own price and Price (2) is that of the substitutable commodity,

and State (1) is own state variable and State (2) is that of the
substltutable commodlty
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the tastes as the psyclhological stock. It seems we have bcen
successful in providing an explanation for the residuals.

It coulci be argued that since the values for state variables
for ecach yéar are measuréd as the cumulated sum of thé'past
consumption, they are monotonically increasing and thus could
provide similar results as a time-trend variable. However, it
mu.st,bc:z emphasized that in spit‘e of high intercorrela.tio.n problems
the coefficients of the state valriables Bave in general proper

signs and in several cases significant t values. These results

. do not seem to be accidental. Rather they lend support to the

| hypothesis that a prolonged past consunnpf;ion experience affects

tastes.

- Taste Change and Price Change .

In thc; United States both poultry and meats are impor tant
food commodities. Es_timate.s for the poultry equation appear to
substantiate our hypothesis very well. Duringv‘-che pefiod of
analyéis poultry prices declined s.gbstantially. Flforﬁ the
estimated regression We‘see that the cbefficients fér both state
variables not only have proper signé but are also statistically
signiﬁcémtly different from zero. Using the estimates of equation
(5.5) we can diQide the change in go_ngurnption from 1948 to a

particular yecar into the individual effects resulting from changes
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in variables. From 1948 to 1970. the poultry consumption in the @ 43

United States increased 57.0 per cent based on the 1970.consumption. ,

Our estimates indicate that 51.2 per cent of the increase is attri- {
butable to the change in prices, 29.1 per cent to the thange in ;

income, and 17.4 per cent results from the change in state .
b

: 1 |
variables. .
: l

Further, for the poultry equation we compute income

elasticity estiinates from equations with and without state variables

L
}
|
| |
for the 1957-59 average level of income. These values, respectively,f

are 0.49 and 0.88. Studies by Brandow2 and George and King3

give |
income elasticity estimates of demand for poultry in the United

States of 0.47 and 0. 28, respectively. Their estimates are obtaine

from combined cross-sectional and time-series models and are

supposedly I"pure income' effects. It seems that the introduction

§
!

4
19
k
4
¥
ki

of state variables in the equation not only provides an explanation ;

%‘

of the residuals in terms of taste changes but also helps us to

better measure the '""pure income'" effects in this case.

1 , : '
The discrepancy between 100 per cent and the sum of
percentages of three effects is the part unexplained by the estimated

equation (5.5). , ‘

4

G. E. Brandow, Interrelations Among Demand for Farm ?
Products and Implications for Control of Market Supply, Pennsylvaniy
Agricultural Experiment Station Bulletin 680 (1961).

. : , k! 4
P. S. George and G. A. King, Consumer Demand for Food
Commodities in the United States with Projections of 1980, Giannini }
Foundation Monograph No. 26, University of California, Davis (1971)}

3
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The case of fish in pre-war Japan also offers results
similar to that {or poultry in the United States. Fish prices
relative to meats c‘ontinued to decline during this period and we
find that from both the fish and meat equations the estimated
coefficients indicate support for the hypothesis that tastes are-
induced by the consumpti.on experience which is the result of
-relativ_c pric.es' of substitute commodities. Theincrease in
consumption of fish in Japan from 1911 to 1938 is 41.9 per cent
based on the 1938 consumption. Using the estimates of the
state variables in the fish demand function we sce that 63.7 per
“cent of the total increase is attributable to the change in state
variables between the two years.

The case of the equation fof meats in the U.nit’ed States
(1948-19 70) is difficult to understand. Both state variables have
inéiénifiéallt values. It seems that in this case, perhaps, income

and price effects are more dominant.

Taste Change and Nature of Commodity

| The results from the remaining equations both for pre-
and postwar Japan do not provide anir conclusive evidence. Even
though the signs of the coefficients of the state variables are
correct in most cases, the coefficients are not statistically

significant. But in these cases in the postwar period we also
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do not {ind strong trends in price movements. Furthermore, @g 1
. ' b
a corrcct specification of our equation would requirce including y

all related commodities, which in our case is impossible because

of the problem of intercorrelation. In the case of rice both in

pre- and postwar Japan and fish in postwar Japan, tastes perhaps

i g

did not shift away from rice and fish because their shares in total
food ?roduction are large (see Table 5.1) and are thus important

and familiar commodities.

Conclusions

The finding of most‘fy correét signs for the estimated
coéffic'iénts of ''taste'" variables inaicaté that consumptioﬁ | Qﬂ! as
experience with a particﬁlaf cém%nodity intensifies the taste Ag
for it and that with it's 'substitute Eommodities has an adverse
effect on the taste for theA pa-rficula.r commodity. The strong
evidence of posifive taste: éhifté are observed only in the cases
of those commodities fo‘r Whiéh the relativ¢ prices declined
éharply. It is a support for the hypothésis that tastes are induced
by relative pri;e- chan,gels and implies that the relative strength
of price changes are important for the inducement. In the case §
of Japan no.conclusive ,evidence is provided by our results in the

cases of rice for the pre- and postwar periods, and for fish for

the postwar period. It may be partly due to the rather weak upwaertm
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trends in the price ratios of these commodities to their substitute
commodities during the periods of analysis and partly due to the
n;'xture of the commodities. Rice and fish are important food
commodities in Japan in the sense of.'their relatively large pro-
duction shares in the total food production. To diminish tastes
for "important" commodities in a country may require a sharp

rise in their prices relative to the prices of substitute commodities,




CHAPTER VI
SUMMARY AND CONCLUSIONS

Econorﬁists have largely bypassed the problem of
formation and development of consumer tastes, even though the
fact that consumer tastes do change has always been recognized.
In conventional economic theory of consumer's choice, taétes
are assumed to be constant and treated as fesiduals.

| In the 1;ecent liter'ature, it is being increasiﬁgly rea.lizeci
that some economic variables, for exafnple consumer's past
' consumption expe'rienc_és with commodities, do, indeed, influence
tastes. 1 It seems important to explore how tastes are formed
ﬁnd what cﬁapges them., |

For this purpose for this research a broad hypothesis was
' advanced that thé rgla;.tive commodity prices induce talstes.. The

‘consumer is viewed to possess potentially quite general and

similar taste preferences. Specific tastes are developed and

acquired through consumption experiences. The consumer in

For example, a theoretical development is seen in C. C. ¢
von Weizsacker, ‘''Notes on Endogeneous Changes of Tastes, " ;
Journal of Economic Theory, Vol. 3 (December 1971), pp. 345-
372 and an empirical analysis is seen in H. S. Houthakker and 3
‘L. D. Taylor, Consumer Demand in the United Statcs: Analyses k] -
and Projection, 2nd ¢d., Harvard University Press (1970).

92
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the short-run responds to a price change by substituting a com -
rﬁodity bearing a lower price. As experience with the new
consumption mix is intensified over the longer run, so do tastes
| intensify.

Specifically, the following two hypotheses were investi-

gétcd:

(1) The commodities which have a comparative advantage
in production, consistent with resource endowment
and climatic conditions of a country, induce formation
of relative tastg prefei‘ences favorable to them.

(2) When the relative availability of commodities changes,

. as a result of technical developments in production
and marketing or by the opening up of international
ti‘ade, people change their tastes in response to
changes in relative prices.

In order ‘to investigate the first hypothesis, intercountry

Across-s'ection data for forty-three countries and twenty-two
food commodities was used. The model used was the standard
demand model modified by adding a taste variable--representing

1

historical differences in relative prices --as a demand shifter

across countrics in addition to the usual income and price

lSee Chapter III, pp.29-40, for development of this and
other variables.
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variables. The implicit assumption for this model is that taste
_differcnces among countries can be described by the same
demand function. !
For the second hypothesis, that consumer tastes change
© over time as a result of changes in relative prices consequent
"upon technical developrhents in prodtllction or tré.de which change
relative availability of commodities, the change is viewed as
a sequential process over time. In the short-run a change in
relative priceé changes thAe consumption mix via the substitution
effect. The persistence of this change in the relative price
over the longer time period enables the consumer to gain
experience for consuming the new (chahged) mix of commodities
and thus leads to a change in »tastes-. This is the process of
induéement of tastes as a result of the c.umulated. stock of
experience with the new m‘ix.' Again to test this hypé'thesis,- we
uéed the standard demand model.by introducing cumulated |
quantities of past consumption levels of t;he concerned commodity
and that of its substitute commodity as the ta.ste.variables, in
addition to the usual price and income variables. Three sets of -

time-series data from the United States and Japan for a few .

See Chapter III for a detailed discussion of the model.

W
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sclected food commodities were employed to cavrey oul this test,
We limited our investigation of taste formation and taste changes

to the case of food commodities only.

Mdjor Findings

Major findings of the cross-section analysis of Ché.pter IV.
are as follows:

(1) The estimated coefficients for fhe taste variable in
all equations are poéitive and, excéﬁt for éugar énd oilseeds,
they aré also staﬁistiéaliy significantly different from zero at
the 95 ber cenn.t level. This variable is representéd by a ra‘tio.
~ of the production of a comﬁ:odity to the total'food production in
the countfy in thé period of 1934-38 and reflects the influence
of éountry—specific factor endowments and climatic coAnditions.

I.n other wc.)rdls, it reﬂec;ts the his.toricailu differences in the
felative price of the commodity among countries. Significant
coefficients for this variablle, thus, indirecél‘y support the
hypothcsis that tastes are induced by reiative prices..

(2) Both the size of the coefficients and i:-values are -
larger in the case of individual commodities than when commodities
arc grouped. Also in the case of commodity groups there is little
improvement in the fits of the equation for commoqity groups

‘when we add the taste variable. These results imply that
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taste prefercncesi across countr.ies are largely similar for @ﬂ 43
. , A S
broad commodity groups and the country specific tastes are ‘,
~induced for ind?xidua.l commodities within a group of related
commodities b;r production patierns in each country. ]
{(3) Income coefficients with the taste variable in the ‘\

equation appear to be quite reasonable 11;1 comparison with the
estimates of several other studies. 1 Since in our study con-
sumi)tibn was measured in fhe f‘ood ba.-l;’mce sheet,méthodology,
these estimat(;s should be considered ag superior for making food
demand projections in the framework of a national accounting
scheme. |

I-;rom.the results olf the intercountry analysis we found m‘ ‘E
that the effects on de1“nan.d of tastes differences amoné countries
are more pronoﬁnced m the case of individual commodities than
in the case of commodity groups. In the time-series analysis,
‘therefore, only indi.vidula'l commodities'were used. The com-
modities seiected were those for which the prices showed signi-

 ficant changes‘ during the period under investigation, depending

The comparison is made with the following three
studies: (1) L.. M. Goreux, ''Income and Food Consumption, "
Monthly Bulletin of Agricultural Economics and Statistics, Vol.
9 (October 1960), pp. 1-13; (2) M. Gilbert and Associates,
Compairative National Products and Price Levels, OEEC (1958); _
and (3) P. S. George and G. A. King, Consumecr Demand for m 3
Food Commodities in the United States with Projection to 980,

Giannini Foundation Monograph No. 26, University of Calilornia,
Davis (1971).
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'up‘on the availability of data. These were poultry versus meats
in the United States during the period 1948 to 1970; and rice

versus other cereals, and fish versus meats in Japan for both

‘the pre- and postwar periods, 1911-38 and 1950-69, respectively.

Cumulated quantities of the past consumption of the

commodity chc_erned and the substitutable commodity, which

‘constitute the two '"state'' variables (representing the taste

“variable), were introduced in the demand function.

Majoi- findings that emerge from the“time-s‘eries analysis
of Chapter V are as folléws:‘

(l)‘ Statist'ic.al ex./iéience._pres.e.nted' in -Chapter V. seems to
support our.'hyvpoth'esis that consumption experience with a
bart"ivcﬁ.la.r cdrﬁmodity-iﬁtensifies a taste for it. This is the

infe‘re'n"ce.drawn from the generally.correct signs of both

.Mgtate'' -variables (the com‘m‘,odi‘ty concerned and the substitutc

commodity),. in spite of high interc.orrela.tion between them which

probably-is the cause for the weak statistical significance of the

coefficients.

(2) Equations for poultry consumption in the United States

and {fish consumption in prewar Japan are strong statistical evi-

‘dence sﬂpporting Qur hypothesis. .The prices of poultry and fish

declined relative to the substitute commodities during the
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respectiv‘e peri(i‘)d‘s under investigation. The results indicate mﬂ
a shift in the consumption pattern toward poultry in the United
- States and fish in Japan.

(3') ‘Addition of state (tasfe)_ variables in demand equations

seems to yield better estimates of price and income coefficients <

in the seiise that the elasticities measure pure income and price
éffects. Théir magnitudés are similar to the estimates obtained
from demand €quations, estimated by including time as a trend
variable instead of the state variables. | But the use of state
variables rather than time provides an economic explanation for
‘the unexplainable "trend."

(4) In the case of ‘J'apvan no.conclusii/e'evidence is mﬂ
‘provided by our results i.n the case of rice for the pre- and
posfwar“ .pe-riOds, "and for fish for the .pbstwar period. The
,lestimated coe_ificients of '"taste' variables have relatively large
sté.hdaxjd eri'ofs,.." But in i:hese i:a.ses, we also do not fiixd a.ny‘
strong trends in the p1jic‘e raitios; Sincé rice and fish are
- important food commodities in Japan (in the sen‘se of their
Arelvati\.reh.r large production sha:res in the total f.ood production),
one should not expect tastes to diminish unless there is a sharp

rise in their prices relative to the prices of substitute commodities. §

In brief, it should be emnphasized that from the time-series i

’ : 2,
analysis strong evidence of taste changes (or shifts) is indicated m

™

D
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only in th.‘e case of those commodities for which the relative
prices decline (or rise) sharply. Thus, even though we have
not carried out a direct test of the hypothesis that tastes are
induced by relative price changes, the results clearly indicate
the importance of .price changes. for shifts in taste preferences.
In order to carry ouf a direct test of this hypothesis one is
‘confronted with problems of bbth a conceptual and empirical
nature. Ip the last section of this chapter these problems are
discussed at some length and a tentative conceptual framework
is developed to comprehend thé nature of the problems. In the
proéé'ss we find justification for our having used the product;ion
share of a.commodity in the country's total food px;oduction as

a surrogate variable for prices.

Implications

The first important implication of 'ou;' analysis is that if
conéumptioxl experiences induce consumer tastes, then empirical
estimates of demand with and without consideration of this
1'e1atioﬁs};ip have diffel;ent meanings.

| Fo¥ example, if we study budget survey data from a cross-
sectioﬁ of households at a point in. time, which have faced thé
same price movements of the past, there should be no taste

differences and the estimated Engel functions will reflect the
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"purc" income cffect. But if we estimate the demand function ‘ﬁm
Qith only prices and income (excluding the taste variable) as
explanatory variables and the data come fr'om a regional cross-
section where past price mévements have been different, the
estimated coefficienté would be biased. ' : )
- This p'oint is also important for time-series analysis.
The yecarly variations of consumption are affected not only by
prices and income of the .‘yea-r but also by the cumulated past
consumption experiences. A proper specification of the demand
function, therefore, must include changes in past consumption
experie.nces', as a variable. : L
Another ‘point that emerges from our analysis is related m |
to the recbgnition that price changes do, indeed, influence tastes
and tha't. the relative strength of the price change is important.
Policy actions which institutionally determine prices have to
take into account their infiuence on taste changes and consequent
fepercussions of demand shifts. Since the speéd with which tastes
change could be different for different commodities, thé point{
is important if one is infcrested in planning for a comfnodity.
These policy actions are also likely to influence the welfare gains
(or losscs) sincé tastes can change sii‘nulta'neously or perhaps :

becausc of them.
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Another policy implication emerging from this study

relates to the recognition that tastes are developed through

consumption experiences.;. that is, tastes can be learned. The
shorter the learning process the greater the welfare gains for
consumecrs. The process of learning can be influenced by various
policiecs. For example, to shift consumer tastes in favor of wheat,
so that consumers can take advantage of the rapidly advanced
.technology in wheat production efficiently, can be achieved more
rapidly through school lunch programs or other policies which
iincrease wheat consumption directly.‘ Education policies for
consumers on the technical knowledge of wheat can also
effectively be utilized to shorten the learning process of tastes,
thereby increasing the elasticity of substitution of wheat or

other commodities in a shorter period.

A Hypothesis

In ordér to carry out a direct test of the hypothesis that
changes in prices induce change in tastes, an a.ttAempt was made
to develop a concepfual fraxnéwork. The theoretical problem
w'i-tli this apprdach is: (1) to distinguish the effects due to changes
in taste {rom the substitution effects, both resulting from a
price changq, and (2) to explain whyﬂa fall in the relative price

of a commodity induces taste for it.
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The research reported in this thesis adopted an @

indirect approach to tackle these problems. ’i‘he basic hypo-
thesis that prices induce tastes was modified by postulating

'.'thé.t the commod{ties which have a comparative :;.dvantage in
production induce formation of relative taste preferences

~ favorable to them. .It wa.s_.argued that pebple are born Qith rather
geﬁeral tastes and the spécific tastes are deveiéped through
cohsuxnptibn experiences. Evidence from the intercountry cross-
. section analysis supported the point that country specific tastes

_ are jnduc-ed by relative prices. Bu‘t the theoretical problems
_pointed out 1n the first parag;aph still remain unanswered.

Also we have ﬁot been ébl'e to understand fhe mechanism which
regulates the speed and direction of taste changes. The discussion
~ which follows is to clarify these issues.

- In recent years, economists have increasingly recognized
the consumer houseﬁold é.s a firm which maximizes its objective
functions under given resource constraints, and consumption
has'b.ee.n recognized as equivalent to a production activity. 1 This
enables us to employ thevHicksian hypothes;i's of induced innovation

theory in production to provide a poséible (or suggesfed)

For instance, K. J. Lancaster, "Change and Innovation
in the Technology of Consumption,' American Economic Review,
Vol. 56 (May 1966), pp. 14-23, and G. S. Becker, "A Theory
of the Allocation of Time," Journal of Economics, Vol. 75
‘(September 1965), pp. 493-517.

@™
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explanati'on éf the mechanism by which tastes are developed and

| changed through an interaction with changes in the supply situation.
Hicksl argued that a fall in the price of capital relative to labor
would induce technical change of a Jabor-saving type.

2

Recently the concept of meta-production function® has been

developed to explain how a change in the relative price of factors
could inflgence the nature of invention. It is assumevd that there
exists a stable meta-production function, which i;:-; defined as an
envelope of all potentially existing production surfaces, each
corresponding to a certain technology. Ahmad3 calls an isoquant
of 1_:he meta-production function a "historical ir;novation possibility
curve, " and states as follows: "This is simply an envelope of all
-the alternative iso-quants . . . which the.businessman expects

to develop with the ﬁse of the. available amount of innovating skill
and time . . . ." (p. 347).

-According to the theory of induced innovation, under a

given factor -price ratio, technology economically favorable to

1 : _ .
J. R. Hicks, The Theory of Wages, Macmillan (1953).

, For the concept of meta-production function, see Y. Hayami
and V. W. Ruttan, Agricultural Development: An International
Perspective, Johns Hopkins Press (1971), pp. 82-83.

3 o . .
S. Ahmad, "On the Theory of Induced Innovation, "
Economic Journal, Vol. 76 (June 1966), pp. 344-357.
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that particular price ratio will be invented from the potentially @
existing technologies.

A change in price of a commodity relative to others can

-9

be assumed to affect the change in tastes in the same way as the
factor‘-pl'iée'changes affect the nature of technical changes. 1

A fall in ihe price of a commodity will increase demand for the

commodity, substitutiﬁg it for other similar commodities. * This
change in demand will increase the familiarity of consumers for

the commodity; in Houthakker and Taylor terms, it will increase

' the psychological stock of the consumers. As a result, while the
fall in price is influencing the demand, tastes are also affected.
It can be assumed that tastes continue to change, becoming more
favorable to thé commodity for which the price falls, until the
tastes and vth'e new set of prices attain an equilibrium..

Let us a.ssume that all people have common preferences
and that there exists a relatively stable drdinal meta ~utility
function which is a co’imterpart of the meta-pi‘oduction function
in production theory. The meta-utility function repre sent.s.the 4
fundamer}tal physical and psychological factors that cgndition
changes in tastes over time and is conceived as an envelope of the

country specific taste preferences.

lFor a one to one correspondence (isomorphism) between
technical change in the theory of production and taste change in
ithe theory of consumer demand see also, F. M. Fisher  and K.

Shell, The Economi. Theory of Price Indices, Academic Press
(1972).
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The genecral hypothesis that fastes aré induced by relative
prices can now be stated as follows: since every economy has
different resource endowments and climatic conditions, the
comrﬁodities which have a comparative advantage in production
would be produced more cheaply. The té.ste preference.s induced
by relative pr‘ices would be consistent with production patterns.

If the relative availability of commodities changes as a result

of .technological developments in production or international trade,
__r'esulting in .a.. change in relative p'rices, consumer tastes would
cha.nge in response to this change in prices. Tastes become

more favorable to those commodities which have become'relatively '
less expenéiv_e and'ea.sily obtainable. Ii is assumed that this change.
will confcinue until tastes and the new set of priceé attain an
,éqtiilibriurri élong the meta -ﬁtility function. . This is the_positiqn

of an optimum in the sense of the general envelope‘ theorem. 1

In-Figure' 6. 1,‘ an attempt is made to illustrate thié point
diagramatically in the case of two commodities and two economies.
It is assumed that two closed countries, I and II, produce two
commodities, Q a‘nci Q2. The analysis is carried out for a

representative individual for each country. Resource endowments

See, P. A. Samuelson, Foundations of Economic Analy:is,
Harvard University Press (1947), p. 32.
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of Country I are re,lati.vely favorable for producing Q) and

‘thosye "of Country‘II for producing Q;. P; and P) represent the

. production frontiers of the respective couﬁt;‘ies on é per capita
basis. U, and U2 are country spécific indifference curves of

the representative individuals of the two countries, and the sha.pe~s
represent their tastes. Tastes of Consumer [ are more favorable
for Q] and of Consumer II for Qz,l' and it is assumed that they
have been &ctermined by the prevailing price ratios, R} and Ry,
r’es.p'ectively. U;}: a.nd_Ui are the indifference curves corres-

| ponding to the 'meta‘—utility function,

Technological"improvex_'nents in plrodu.qtion may sﬁift the
p.roduction possibility curve upward, and may alter the comparaﬁve |
advantage of production of Q; and Q;.  The commoditf mix also-
may change with international tfade. These chénges in supply
disturb the exi.sting ‘relative pri.ces. According to our hypothesis,
this léads to a change in taste preferences. Figl;re 6.2 illustrates
) ‘this .mechénism.' Assume P21 is thé production possibility curve
of Country. 11 during the initial pex;iod on a per capita basis. 1

"Initial period'" refers to the period before the price change.

The economy depicted in Figure 6.2 is the same as
Country II in Figure 6.1.
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Commodity Q5 exhibits a comparative advantage in production %) i

. 1 .
over Ql. The indifference curve U2 shows Consumer II to
be in equilibrium at Al‘ His tastes, that is, the shé.pe of the

indifference curve Ué, have been determined by the price ratio
L

Ré which prevailed before the price change. In other words, \

this is a situation of static supply, stable prices, and the so-called
traditional consumption pattern.

As a result of technical change and opening up olf foreign
trade, the slope of the price ratio changes and, also, the line
shifts to the right. This shift is shown by Rg. In the short-run

the consumer attains a-new equilibrium at A, along U%. But -

notice that he is no longer in a long-run equilibrium along the
meta-indifference curve U% If the new price ratio (the slope
- of Rg) prevails for an extended period, consumer tastes, that is,

the shape of the country specific indifference map, change from

U% to U5,. 1

Now, in order to be in the long-run equilibrium, the
consumer has to move to A3z. The important point to be noted

-here is that it is the prices which change first and then in order

to obtain a long-run equilibrium, force the taste preferences to

1
Ué and U% are indifference curves of the same utility

function, whilc the indifference curve U%l belongs to the changed
preference map resulting from the changed price ratio.

@
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FIGURE 6.2, TASTE CHANGE INDUCED
. ' . 'BY PRICE CIIANCE.



changce. Of course, the result is based on the existence of a

long-run mecta -utility function which forms the outer envelope

of the short-run (or country specific) utility function.

It may also be noted that the usual substitution effect
resulting from the price change and the income effect have
cleafly ;been acco'u;lted for in this frgméwork. Movement from
Ay to Ay along indiff.erence.curve Ué is the substitutioﬁ efféct
" due to price change. From Ay to VAZ is the income effect and
from Aj; to Ay is the c_:har;‘ge due to change Ain ta ste.

Evidence from the research feported in this thesis is
ind_ifectly suggleéltiv_e that shifts in relative prices induce taste
changes. The discussion presented above enables-us to
conceptualize the ecoﬁomic basis for this mecharlzism. It also
enéourages us to s'uggest the possibility of-constructing a model

‘using relative prices to carry out a direct test of our hypothésis.
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TABLE A.1. PER CAPITA CONSUMPTION, 1957-62 AVERAGES, IN KILOGRAM INTERNATIONAL WHEAT UNITS.
Grains Sugar Total
Country Rice Other Total ' - Oilseed Pulses
: : ~ Nuts
Oilseed .

Argentina .5 0.0 143,1 8.1 44,6 2.8 1.9 34.4 39.4
Australia .5 3.7 118.5 0.3 68.2 1.7 5.8 16.7 25.5:
Austria .2 5.3 146.9 0.0 46,4 1.4 9.9 22,2 35.5
Belgium* .0 3.2 121.6 0.0 40.6 3.3 4.0 26.5 34,8
Brazil .8 27.3 143.2 18.0 50,8 34,5 1.9 8.2 45.3
Canada .9 5.5 92.9 0.1 62.6 3.9 6.7 16.9 28.9
Ceylon .9 3.5 234.1 6.3 23.9 10.2 0.0 3.0 15.1
Chile .5 1.4 166.4 0.0 41.6 13.3 2.2 12.3 28.4
Colombia .0 29,6 83.0 6.2 61.3 8.7 0.0 14.6 23.6
Denmark .7 26.6 87.5 0.0 62.3 5.7 3.5 24,6 34,7
Finland .1 34,6 126.1 0.0 52,0 2,2 1.2 17.4 21.2
France 8 3.5 137.9 0.0 40.8 4.6 14.9 24.4 46.5
Germany*¥* A 22.5 97.3 0.0 39.6 2,3 4,2 35.4 42.9
Greece 1 4,8 199.5 -~ 0.0 17,2 16.4 26.0 55.5 102.4
Honduras 0 65.1 92.0 ©11.8 28.4 16.6 0.0 2.7 19.8
India .3 34.6 201.3 2.2 .0 12.9 31.8 0.0 12.4 44,3
Ireland .6 6.5 153.,2 0.0 .3 59.3 2.4 1.9  10.2 14.9
Israel .5 2,0 155.5 0.0 .5 39.9 5.1 0.0 46.6 51.8
Italy .0 11.4 185.1 0.0 .5 27.1 9.1 31.6 38.4 83,6
Japan .6 14,1 259.3 16.6 .6 19.0 20.9 0.0 8.9 21.5
Libya 3.6 26.6 138.4 0.0 .0 29.9 4.0 13,6 15.7 35.1
Mexico 9.6 75.8 121.1 3.0 .9 41.0 29.6 0.0 16.3 46,2
Netherlands 4,8 8.3 107.4 0.0 .3 58.8 2.9 4.2 35.7 43.9
New Zealand 2.6 3.6 110.1 1.2 .9 60.1 2.1 18.3 4.7 26.7
Norway 3.1 13.3 97.4 0.0 .1 52.4 3.2 4,5 7.4 66.3
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TABLE A,1, (Continued)

. -Gréins . Potatoes 7 Sugar Total

Country : Wheat Rice Other Total White Sweet, Total Pulses Nuts Oilseed Pulses

’ ' Cassava Nuts

Oilseed

Pakistan 49,1 198.9 8.3 257.9 1.9 0.0 1.9 12.9 9.0 0.0 12.4 21.5 '
Paraguay 50.5 12.9 27.3 91.1 1.6 64,6 66.3 22.2 19.0 0.0 11.6 31.2
Peru 46,7 41.6 30.5 119.9 41,0 15.1 56.6 . 29,7 13.8 0.0 12.1 26.0
Philippines 12.7 178.7 21.2 213.9 0.1 17.2 17.3 16.0 2.1 1.4 8.8 12.6
Portugal 77.8 25.6 40.1 144.4 45,2 0.0 45.2 23.4 9.8 37.0 33.6 85.0
South Africa 53.1 - 6.4 83.7 143.5 6.2 0.8 7.0 54.0 5.0 1.0 8.3 14.6
Spain ©134.3 14.8 6.0 155.5 51.4 0.0 51.4 22.3 12.8 50.5 41.9 112.6
Sweden 68.7 2.9 16.1 87.8 40.7 0.0 40.7 56.4 2.3 8.0 26.8 38.7
Switzerland 104.4 6.2 13.0 123.8 31.2 0.0 31.2 54.4 2.3 18.2 32.2 56.0
Syria 141.1 12.3 31.6 185.7 4,2 0.0 4.2 17.3 15.1 3.6 18.3 38.2
Taiwan. - 28.4 249.,9 1.7 280.9 0.2 29.8 29.9 12.2 7.2 0.0 7.1 14.4
Turkey 207.7 7.7 22.5 238.3 17.5 0.0 17.5 18.9 15.2 35.0 13.2 67.7
U. A. R. 99.2 . 55.6 61.2 217.7 2.6 1.4 4.1 17.8 15.6 0.4 14.3 30.7
U. K. 101.1 2.8 7.7 111.7 43,1 0.0 43.1 67.2 5.8 9.5 33.5 50.8
U. S. A, 74.7 5.2 11.2 91.2 20.0 1.3 21.3 58.9 6.1 11.0 41.3 60.8
Uruguay 124.6 19.9 1.1 145.6 - 20.3 11 31.9 48,5 4.4 0.0 17.3 21.7
Venezuela 37.0  16.0 36.7 90.3 6.2 21.1 27.3 43,6 20.2 0.7 22.6 43,8
Yugoslavia 183.8 4,6 33.0 221.6 30.0 0.0 30.0 19,3 13.5 7.3 8.8 31.2

)
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TABLE A.l. (Continued)
: o Total Meats : Total
Country Fruits Vege< Fruits Beef Pork Mutton, Total Poultry Fish  Meats Milk Eggs
" tables Vege- other : Poultry
____tables ' Fish

Argentina 93.5 35.4 130.7 685.0 46,9 46,3 780,7 23.6 5.4 809.7 173.4 44,3
Australia- 99.8 48,7 149.5 412.6 65.5 304.6 792.4 20.4 9.1 822.0 294 .4 65.8
Austria 124,1 48,9 174.0 146,5  228.0 14.0 389.7 13,2 6.4 409.3 302.8 88,5
Belgium* 69.3 55.9 126.3 183.5 169.5 20.1 374,7 31,7 13.9 420.3 322.0 83.0
Brazil 86,0 21.4 108.3 168.2 51.4 4.4 224.6 0.5 3.2 228.3 65.1 19.5
Canada 90.1 59.0 150.5 292,1 164.2 28.3 486.6 60.4 11.2  558.3 442.,1 93.2
Ceylon 10.0 32.9 43.2 15.8 0.7 2.4 19.0 8,9 11.3 31.1 20,3 6.1
Chile .56,6 60.7 118.6 165.6 30.7 23,8 221.4 6.7 21.6. 249,6 123,7 23.6
Colombia - 44,6 9.6 55.1 221.0 32.4 2.4 256,1 6.7 15.9 278.8 96.0 16.6
Denmark 82,9 50.9 134.7 153.7 278.7 9.2 442,8 20,6 29.5 492.9 436,3 60,0
Finland 51.0 13.9 '65.3 139.2 100.1 12,9 - 253,.3 5.3 20.3 278.9 578.7 41,6
France 75.3 106.4 183.1 251.2 146,2 50.8 451,0 38.7 16,3 506.0 320.2 64.0
Germany** 120.1 37.1 158.2 162.2  210.4 8.2 381.9 18.8 12.8 413.5 283.0 74.2
Greece 139.7 96.5 238.0 52.8 23.3 65.4 143,2 10,7 19.1 173.2 199.3 36.1
Honduras 219,7 4,0 223,.8 52.8 11.3 2.0 66.6 6.9 1.7 75.0 107.4 23.9
India 18.5 2,2 20,7 0.9 0.7 6.5 8.1 0.5 2.7 11.3 51.0 1.2
Ireland 36,2 49,3 86.4 128.6 156.4 101.9 390.6 23.4 5.4 419.5 493.5 92.9
Israel 150,3 88.3 241,.6 - 71.1 13.0 9.8 94.8 101.0 15.0 210.9 328.9 113.8
Italy , 107,2 102.6 211.4 116,2 41,2 17.0 175.5 16,7 ©10.6 " 202.7 169.8 51.8
Japan 30,7 62,8 9.3 13.6 15,2 3.4 32.4 3.0 43,3 78.7 24,4 28.8
Libya 76,6 31.7 108.3 17.0 0.0 59.6 77.4 1.9 3.5 82.9 63.8 7.9
Mexico 70.7 13.6 85,1 111.1 40,9 6.5 159,0 6.5 - 4,8 170.3 117.1 34.6
Netherlands 90.9 52.4 144.,6 159.7 133.9 12,3 307.0 ~ 8.6 13.3 328.8 -343,2 69.0
New Zealand 89.1 57.0 147.5 402,8 103.2 271.2 786.3 8.8 12.4  807.6 583.7 91.1
Norway 78.0 26.7 105.3 122,2  108.5 38.5 271.1 4,2 53,9  329.2 387.7 48.6



TABLE A.1, (Continued)

" . Total - Meats . Total
Country . Fruits Vege- Fruits’ Beef  Pork Mutton, Total Poultry Fish Meats Milk Eggs
tables . Vege= other : ~ Poultry
tables - _ . Fish
Pakistan 31.8 14,2 46,5 - 20,0 0.0 9.9 30.2 0.0 4,1 34.3 105.6 1.7
Paraguay 145,7 20,0 168.9 $286.1 18.3 13.3 318.5 22,7 0.4 341.7 89.0 - 3.5
Peru 103.,5 63.8 168.9 63.4 25.4 25,2 115.1 4,9 15.3 135.2 49,5 4,7
Philippines 39.6 22,8 64.1 . 12,3 61.7 7.5 81.8 7.2 30.2 119.3 10.1 18,0
Portugal ‘ 98,5 85.4 185.7 - 49,0 40,5 19.1 109.4 6.3 46,6 162.3 56.4 19.2
South Africa 49,3 28,1 78,0 260,6 22,2 - 60,3 345.7 6.9 14,6 367.3 134,6 18,3
Spain A 106.2 9%.1 202.0 51.1 26,8 31,3 110.4 8.1 32,3 . 150.9 88.9 36,7
Sweden : 96,6 21.3 118.4 163.9 175.5 13,6 354.3 = 7.4 35.4 . 397.1 370.7 68.7
Switzerland 153.,2 58,3 212,7 192.9 170.9 15.7 380.9 17.6 6.3 404.8 403,0 57.6
Syria - 174,6 - 35.4 - 210.4 7.2 0,0 ~67.5 75.1 . 2,8 0.7 78.7 290.4 8,2
Taiwan 24,2 45.4 70.9 3,0 106.8 0,7 110,5 6.7 29.8 147.0 4.1 9.6
- Turkey _ 130.1 70,7 201.9 41,3 0.0 42,2 84,7 5.6 4,7 95.0 - 158.4 2.9
U. A, R, 87.9 64.9 153.1 35.3 0,0 51.1 87.6 10,7 9.4 107.8 46,6 6.4
U. K, ' 71.1 45,4 117.3 221.0 66.2 192.,8 486.0 28.0 16.3 530.4 356.8 84,7
U. S, A, 118.3 75.5 195,6 -~ 309.1 217.0 -23.2 551.4 81.3 8.5 641,1 329.1 113.,5
Uruguay 63.4 29.3 93.9 669,3 - 55,0 145.8 870.2 6.9 4.1 880.6 285.1 38.4
Venezuela 92.1 10.1 102.4 145.6 26.4 9.2 181.8 12,5 17.5 211.8 125,.6 22,1
Yugoslavia - 68,1 40,3 109,0 57.5 80.0 20.1 158.6 15,1 - 2.5 176.1 165.1 19,2
=




TABLE A.1l, (Continued)
Beverages and Cocoa Totals
Country Coffee Tea - Cotoa - Total Plant foods Animal foods All foods
Argentina 13,7 1.6 2.0 17.5 419.2 1044.1 1476.9
Australia 7.8 20.6 7.3 36.9 433.2 1200.2 1645.7
Austria 13.8 1.1 9.6 24,7 477.4 81l4.5 1298.4
Belgium* 50.5 0.0 8.7 59.2 451,7 840.8 1298.4
Brazil 118,2 0.0 6.5 124.6 495.4 318.5 817.4
Canada 30.8 8.8 5.4 45,9 421.0 1115.9 1543.5
Ceylon 0.9 7.9 0.0 8.9 3444 58.8 403,7
Chile 6.0 7.5 0.9 14.9 416.9 405,2 828.4
Colombia 73.4 0.0 10,7 84.0 355.1 399.5 760.4
Denmark 77.4 1.7 6.0 85.3 - 471,1 1007.3 1483,.5
Finland 69,7 0.0 1.5 71.3 389.8 915.3 1308.5
France 38.1 0.3 8.9 47 .4 515.6 907.4 1432.7
Germany** 31.5 1.0 14.4 47.1 456,9 784.6 1248,7
Greece 7.5 0.0 3.3 10,7 600.0 415.2 1019.4
Honduras 45,8 0.0 0.8 46,5 434,3 210.6 653,0
_ India 0.7 2.2 0.0 3.0 287.6 64.1 353.8
Ireland 0.0 30.4 12.1 43,8 434,6 1022.2 1460,.9
Israel 12,6 3.7 3.2 19.9 535.8 664.9 1206.5
Italy 16,7 0.3 4,2 21,2 565,5 432.8 1003.8
Japan 1,0 5.3 0.8 7.3 452,5 133.7 587.6
Libya 0.0 19.7 0.0 19,7 . 354,6 156,8 514.,4
Mexico - 10.1 0.0 2.7 12.9 318.4 328,8 650,8
Netherlands 40,1 6.1 48.9 95,9 505.2 755.4 1265.2
New Zealand 7.5 26.4 8,7 43.9 429,1 1509.2 1946.6
Norway 66,7 0.0 7.6 74 .4 450,1 779.6 1233.1
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TABLE A.l. (Continued).

. Be&erages and Coéoa i - o : Totals
Country Coffee Tea Cocoa Total Plant foods Animal foods All foods
Pakistan 0.0 1.7 0.0 1.7 348.0 - 143.8 4947
Paraguay 0.0 0.0 0.0 1.0 394.6 442,0 851.0
Peru 5.7 0.7 3.2 9,7 . 423.3 -192,5 1 622,0
Philippines 8.6 0.0 1.5 10.1 340,8 ' 148.4 490,8
Portugal 10,9 0.0 0.8 11,7 '510.3 241.,5 '757.7
South Africa’ 6.2 6.9 0.9 14 .4 318.9 530.1 857.2
Spain 5.3 0.0 4.5 9.8 570.0 281.0 855.0
Sweden 84,1 1.0 6.4 91.7 443,3 852.5 1300,0
Switzerland 43,1 1.5 16.6 61,3 552.6 .882.6 1441,1
Syria 3.9 3.4 0.0 7.6 473,7 380.,7 859.3
Taiwan 0.0 2,2 0.0 2,2 423.9 161.1 586.5
Turkey 0.3 2,6 3.7 6.8 565.1 267,7 835.5
U. A. R, 1.4 6.3 0.0 7.9 444 ,0 - 163.3 612.4
U. K, 8.8 35.5 12.0 58.1 463.1 988,2 1457.2
U. S. A, 64.0 2,2 . 9.4 75.9 517,2. 1103.6 1631.0
Uruguay 10.7 0.0 2.1 12.8 362.1 12284 1601.2
Venezuela" 30.6 0.0 2.7 33.4 352.2 . 367.7 ’ 725.2
Yugoslavia 3.3 0.0 1.9 5.2 424,8 - 36649 : 795.4
&) £, =
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* - and Luxembourg.

*% Federal Republic;>-"

Data sources: United Natioﬁé,,Food Balance Sheets; issues of 1957-59 and 1960-62, FAO, For the procedure

used for aggregation of commodities and the concept of international wheat units, see pp. -, Chapter III.
All commodities are converted into the same form as which the international wheat units are based on. -Data
sources of conversion factors are: ibid., and , Technical Conversion Factors for Agricultural

Commodities, FAO (1960). .
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TABLE A.2. UNITED NATIONAS PURCHASING POWER PARITY RATES FOR U.S. @) 7’)
DOLLAR AND PER CAPITA ANNUAL INCOME IN U.S. DOLLARS, “
AVERAGE OF 1958 and 1962.
Domestic Parity Rate in Income &/ |
Country Currency Domestic Cur=- in U, S.
rency for one Dollars
U. S. Dollar
Argentina peso 68.45 463
Australia pence 93,12 1628
Austria shilling 24,8 792
Belgium-Luxembourg franc 49,25 1149
Brazil cruzeiro 172.5 162
Canada cent 101.5 1789
Ceylon rupee 4,615 129
Chile peso 1346, 413
Colombia - peso. 6.33 265
Denmark krone 6.08 1334
Finland mark 426, 673
France franc 4,23 1303
Germany (Fcd. Rep.) mark 3.62 1281
Greece drackma 31.4 335 @ ”}
Honduras lempira 2.125 185 'L
India rupee 4,7 71
Ireland. pence 71.76 665
Israel agorot 185, 1068
Italy lira 456,5 803
Japan yen 316. Jvira
Libya 0.01 pound 33.1 168 P
Mexico peso 11.75 341
Netherlands guilder 2,855 1144
New Zealand pence 69,12 1737
Norway krone " 5,735 1460
Pakistan paise 470, 69
Paraguay guarani 147, 91
Peru sol 25,55 162
Philippines | peso 3.61 119
Portugal escudo 22.95 311
South Africa cent 55.9 525 v
Spain peseta 50.215 422 %
Sweden krona 4,65 1672
Switzerland franc 3.855 1730
Syria piastre 429.5 119
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TABLE A,2, (Continued)

Domestic Parity Rate in Income
Country Currency Domestic Cur- in U. S.
rency for one Dollars

U, S. Dollar

Taiwan dollar 41,45 109
Turkey - piastre 615, 263
U. A, R, piastre 34.8 156
U, K. pence 73.68 1354
U, S. cent 100,00 2508
Uruguay _ peso 8.20 459
Venezuela bolivar 4,81 675
Yugoslavia dinar 525. 314

a/ U. S. dollars adjusted by the United Nations Purchasing Power
' Parity Rates.

Data Source: : :
United Nations, 1964 Yearbook of National Accounts Statistics (1965).




TABLE A.3-a. PRICE OF COMMODITY PER KILOGRAM IN DOMESTIC CURRENCY, 1960 PRICES.

‘ . Grains : Pulse
Country City 2/ Period Currency Wheat ' White Sugar Beans Peas
Flour Rice Potatoes
Argentina Buenos Aires 1957-62 peso 7.85 18.19 5.85 18.49 20.71 45.33
Australia Sydney 1957-62 pence 20.82 28.54 14,50 24.48 68.61 66.43
Austria Vienna 1957-62 shilling 4.35 6.22 1.39 6.12 8.25 9.5
Belgium* Brussels 1957-62 franc 15.68 17.62 2.63 13.94 16.10 15.70
Brazil -- 1958,66 cruzeiro 33.28 - 52.42 -26.83 27.04 39.52 14.56
Canada 33 cities 1957-62 cent 19.23 40.81 9.28 21.97 35.86 n.a,
Ceylon Colombo 1957-62 rupee .54 .34 .70 1.36 n.a. 3.81
Chile Santiago 1957,61,62 peso 146,38 271.60 129.57 213.33 342,22 338.28
Colombia Bogota 1959,60,62 peso 1.71 1.89 .43 .99 4.65 n.a.
Denmark Copenhagen 1957-62 krone 1.43 2.16 .49 1.20 3.48 2.21
Finland Helsinki 1957-62 mark - 88.50 146.74 21.58 117.99 n.a. 96.59
France Paris 1957-62 franc 1.12 1.78 .29 1.14 2,10 1.68
Germany*#* -- 1957-62 mark .86 1.02 .24 1.28 n.a. 1.35
Greece Athens " 1957-62 drackma 6.15 6.82 2.70 10.92 11.42 n.a.
- Honduras Tegucigalpa 1958,61,62 lempira - .57 .54 43 .42 42  n.a.
India Delhi 1957-62 rupee A4 .78 .55 1.11 1.02 n.a.
Ireland Dublin 1957-62 pence 14,77 22.91 4,94 16.68 31.01 n.a.
Israel -- 1957,58,60-62 agorot - 29.78 60.54 25.90 48.68 53.07 n.a.
Italy Rome - 1957-62° lira 135.18 191.74 53.76 235,27 213.42 n.a.
Japan Tokyo 1957-62 yen 54.48 92.82 26.30 142.08 165.02 n.a.
Libya " Tripoli 1970 0.01 pound 2.97 3.47 5.70 2,48 8.92 7.93
Mexico Mexico City 1957,60,63 peso 1.83 3.15 1.54 1.54 3.27 5.27
Netherlands -- 1957-62 guilder .48 1.00 .22 .97 1.15 .67
New Zealand - Wellington 1957-62 pence 7.13 22.92 13.86 18.13 n.a. 52.22
- . . . 1.32 2. 2.42
Norway ®Oslo 1957-62 . krone g;: 1.06 2.74 47 %}
T - e — { e




PRICE OF COMMODITY PER KILOGRAM IN DOMESTIC CURRENCY, 1960 PRICES. (Continued)

TABLE A.3-a.
. Grains Pulses
. a/ . - White
Country City — Period Currency Wheat Rice Potatoes Sugar Beans Pezs
Flour

~Pakistan b/ 1957-61 paise 48,98 58.91 93.44 146.81 50.24 n.a,
Paraguay Asuncion 1957-62 guarani 10,77 13.92 9.68 11.77 14.03 18.:1
Peru Lima & Callac 1956,62,63 sol 3.41 2,74 1.38 1.71 4.76 1,97
Philippines Manila 1959-62 peso .61 AT .71 45 1.36 1.45
Portugal Lisbon 1957-62 escudo 6.22 5.33 1,57 - 5.58 7.96 'n.a.
South Africa Capetown 1957-62 cent 10.32 26.10 12.90 10.99 36.75 n.a,
Spain Madrid 1958-61 peseta -9.97 10.64 2,77 13.18 15.20 n.a.
Sweden Stockholm 1957-62" krona 1.00 1.80 .62 1.41 2.42 1.53
Switzerland Zurich - 1957-62 franc .75 1.21. A2 .85 1.23  1.30
Syria Damascus 1960,62,64 piastre 30.03 65.32 32.51 100.97 100.71 75.1%
Taiwan Taichung 1957-62 dollar 6.58 5.48 1.71 8.30 11.37 14.70
Turkey Istanbul 1957-62 piastre 124,45 294,83 88.18 306.38 n.a. 390.6%
U.A.R. Cairo 1957,59-62 piastre 3.62 3.22 3.62 7.42 8.78  8.49
U.K. 7 cities 1957-62 pence 15.33 26.74 7.12 16.82 032,26 34.24
U.S.A. 46 cities 1957-62 cent 24,53 41,09 12.80 25.61 '38.00 n.a.
Uruguay | Montevideo 1962,63,64 peso .88 l1.41 1.14 2.26 3.74 2.33
Venezuela 5 cities 1959,62,65 bolivar .94 1.44 .69 .91 1.44 1.38
Yugoslavia 20 cities 1959,60,65 dinar 77.63 192,60 33.00 155.81 95,93 146.44

1€T



TABLE A.3-a. (Continued)
Fruits Vegetables @

Country Currency 0il Apple Orange Cabbage Onions © §
Argentina peso 31.06 15.01 11.32 6.67 8.89
Australia pence 126.37 36.95 36.95 19.37 14,78
Austria shilling =~ 13,68 6.72 4.56 2.92 2.74
Belgium* franc 31.31 13.28 22.79 9.77 6.43 i
Brazil cruzeiro 116.50 270.40 57.60 30.60 39.50 :

. A ‘
Canada cent 66.87 28.38 36.34 15.20 21.39
Ceylon rupee 1.25 - 2.42 2.16 1.13 .62
Chile peso - 365.68 51.91 72.78 67.35 75.76
Colombia peso . 5.9 n.a. .37 .48 1.04
Denmark krone 2.29 2.26 2.45 .48 1.18
Finland mark 429,00 138.00 159.00 43.00 107.00
France franc . 2,77 1.83 2,13 .60 .79
Germany %% mark . 2,07 1.24 1.55 45 .62
Greece drachma 15.13 4,59 4,99 2.16 2.30
Honduras lempirxa 2.17 3.01 .31 .32 - 1.07
India rupee 2.23 1.15 1.15 n.a. ".36
Ireland pence 22.22 33.86 29.17 5.64 16.57 f
Israel agorot 106.85 187.08 24.03 51.63 30.23
Italy lira 445.93 134.21 134.21 n.a. 73.97 q% N
Japan yen 191.26  69.71  107.47 32.18  38.29 @| -/
Libya .01 pound 41,02 20.51 19.23 12,05 13.46
Mexico peso 5.61 5.00 1.05 1.31 1.27
Netherlands guilder 1.93 .77 1.37 .32 .33
New Zealand pence 93.80 26,58 28.27 23.00 20.23
Norway krone 5.77 2.92 2.62 .62 1.57
Pakistan paise 458,00 169,00 169.00 186.00 186.00
Paraguay " guarani 70.51 45.55 15.22 15.90 10.78
Peru sol 8.37 3.75 3.11 n.a. 1.28
Philippines peso 1.89 1.99 1.72 .88 1.21
Portugal escudo 14.18 12.53 14.64 2.00 2.03
South Africa cent 57.54 25.89 10.15 5.91 14.71
Spain peseta 24,33 8.90 9.41 2.99 3.13
Sweden krona 7.72 2,10 1.92 .65 - 1.51
Switzerland franc . 2.54 .81 1.72 .52 .71
Syria piastre 184.32 70.46 58.56 15.23 21.80
Taiwan dollar 16,97 47.18 11.91 6.36 13.96
Turkey piastre 637.44 424 .40  207.72 98.88 89.69 L
U.A.R, piastre 54.14 n.a. - 2,60 n.a. 1.76
U.K. pence 22.81 29.15 27.82 9.91 13.03
U.S.A. cent 65.88 28.88 51.67 17.84 19.91
Uruguay peso 4.65 2.32 1.44 .95 2.73
Venezuela bolivar 3.77 3.90 .67 .64 .93
Yugoslavia dinar 255.00 73.00 223.00 22.00 43.00

C




TABLE A.3-a. (Continued)
Beverages and (Cocoa
Country Currency Milk Eggs Coffee Teca Cocoa
Argentina peso 7.29 34.73 118.39 192.57 92.38
Australia pence 21.35 100.45 292,66 178.64 184,13
Austria shilling . 2.24 21.97 86.55 119.73 45,42
Belgium * franc 7.12 47.20 115.95 n.a. 95.33
Brazil cruzeiro 21.63 119.05 136.66 249.60 141.44
Canada cent 20.62 97.07 174.92 261.24 161.27
Ceylon rupee 1.07 4.41 13.96 5.20 10.44
Chile peso 111.16 763.10 2064.93. 2064.84 1016.87
Colombia ‘peso .78 8.53 2.96 n.a. 6.53
Denmark krone .75 6.19 18.98 29.72 15.56
Finland mark 40,85 313.50 1022.10 n.a. 821.65
France franc .56 5.02 10.51 30.28 8.90
Germany ¥ mark 44 4.11 18.10 30.41 9.69
Greece drachma 5.24 30.69 76.85 n.a. 60.43
Jonduras lempira .39 1.73 1.77 n.a. 1.64
India rupee .76 4,06 5.78 5.78 n.a.
Ireland pence 10.73 110.09 n.a. 154,29 114.88
Israel agorot 37.90 163.85 631.17 695.87 501.43
Italy lira 92.75 639.77 2444 .58  3117.,12 1541.81
Japan yen 81.88 242,37 523.26 525.23 683.44
-Libya .01 pound 3.96 18.74 47.57 29.73 24,78
Mexico peso 1.57 10.57 15.48 ‘n.a. 14,30
Netherlands guilder .39 3.09 6.55 .. 8,53 6.15
New Zealand  pence 8.42 77.60 219.43 179.54 148,39
Norway ~ krone .76 8.11 14.05 n.a. 11.43
Fakistan paise 80.71 296.69 n.a. 830.35 n.a.
Paraguay guarani 11.45 53.14 n.a. n.a. 115.45
Peru sol 2.90 12,44 13.06 39.22 23.04
Philippines peso 1.21 2.26 . 5.56 n.a. 6.47
Portugal escudo 3.55 22.09 61.51 n.a. 56.34
South Africa cent 11.38 50.11 188.79 202.85 119.42
Spain peseta 5.36 49,65 139.75 n.a. 93.47
Sweden krona .80 5.88 11.19 24,23 - 8.93
Switzerland  franc .58 5.91 9.24 15.48 7.42
Syria piastre 59,86 227,58 487.15 626.51 n.a.
Taiwan dollar 16.12 39.01 n.a. 59.74 n.a.
Turkey piastre 174.70 541,52 6029.34  3825.94 3832.85
U.A.R, piastre 7.05 15.93 76.60 116.69 n.a.
U.X. pence 14.09 71.67 197.26 173.30 117.81
U.S.A. cent 27.10 95.96 177.03 352.80 157.05
Uruguay peso .97 4.63 9.03 17.72 5.75
Venezuela bolivar 1.01 3.98 15.49 n.a. 10.31
Yugoslavia dinar . 51.85 472.48 1637.23 n.a. 953.75




TABLE A.3-a (Continued)

Meats
Country Currency Beef Pork Mutton Fish
Argentina peso 28.81 52.75 34.38 22.06
Australia pence 171.77 144.84 57.17 90.51
Austria shilling 48.95 34.76 17.49 21.55
Belgium * franc 126,39 92.42 90.87 63.91
Brazil cruzeiro 115.65 114.40 145.60 96 .30
Canada cent 220.43 163.33 163.24 61.65
Ceylon rupee 5.29 3.13 5.09 6.30
Chile peso 1448.13 1129.82 1068.82 271.54
Colombia peso 5.77 5.95 5.84 6.24
Denmark krone 10.45 9.21 8.56 2.35
Finland mark 506.92 523.03 401.28 131.00
France franc 11.16 6.39 12.91 2.38
Germany ** mark 5.90 6.56 4.70 1.87
Greece drachma 27.27 24,44 26.40 13.83
Honduras lempira 1.50 2.25 . 2.25 2.07
India . rupee 2,17 2.17 2.17 3.98
Ireland pence 141,35 99.78 87.12 24,86
Israel agorot 652.40 585.80 495.78 206.00
Italy lira 1420.17  1239.65 1060.07 545.10
Japan yen 554,30 530.87 270.93 109.06
Libya 0.01 pound 39.64 n.a 45.10 14,45
Mexico peso 13.59 ‘14,84 14.69 12.40
Netherlands guilder 5.00 4.79 4.00 1.29
New Zealand pence 89.60 93.50 73.40 69.50
Norway krone 17.01 12.43 9.83 2.90
Pakistan paise 161.10 n.a, 275,42 354.00
Paraguay ‘guarani 32.86 31.08 25.19 43,21
Peru sol 14.34 12.80 9.77 4.78
Philippines peso 4,02 2.47 8.86 1.57
-Portugal escudo 30.34 30.88 20.51 16.15
South Africa  cent 71.57 79.88 76.42 21.97
Spain peseta 69.22 72.71 51.41 32.43
Sweden krona 13.77 9.05 8.86 2.87
- .Switzerland franc 10.12 9.90 8.09 4.73 .
. Syria piastre 356.67 n.a. 392.46  259.27
Taiwan dollar 28.17 43.54 41.70 34.84
Turkey piastre 644,01 n.a. 684.91 510.01
U.A.R. pilastre 24,17 n.a. 28.01 18,04
U.K. pence 143.44 119.34 92.08 68.19
U.S.A. cent 307.43 199.45 162,65 72.98
Uruguay peso 1.96 18.90 3.59 1.84
Venezucla bolivar 5.37 5.59 3.25 3.86
Yugoslavia dinar 472.37 408,21 330.38
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" TABLE A. 3-b. PRICE INDEX OF COMMODITY, GEOMETRIC MEAN OF U.S., JAPAN AND INDIA WEIGHTS.

Country Grains Pulses Fruits Coffee Meats Meats -Plant Animal Total

Oilseed Vegetables Tea Fish Foods =~ Foods Foods

. Cocoa

Argentina 84.6 110.1 70.5 139.7 45.9 45.7 94.6 50.9 75.0
Australia 125.7 217.6 147.6 152.5 104.4 124.4 150.5 125.1 135.9
Austria 100.6 98.8 79.0 251.6 107.0 118.3 103.0 86.2 95.9
Belgium 163.3 99.2 97.1 147.0 169.3 178.0 127.5 127.3 127.4
Brazil 116.1 73.0 136.9 70.0 58.4 67 .7 112,22 68.0 90.5
Canada . 133.2 105.8 115.0 134.6 146.5 116.6 124.0 110.0 118.4
Ceylon 47.2 141.6 158.3 126.8 78.4 128.0 108.8 128.0 109.5
Chile 71.2 60.5 23.6 92.4 73.0 49,9 63.2 47,3 58.0
Colombia 137.5 187.5 35.8 31.0 74.9 103.9 102.9 92.0 100.2
Denmark 138.5 101.4 117.0 248.4 125.2 88.9 128.4 79.1 108.3
Finland 128.3 107 .4 - 112,0 150.0 90.6 66.5 120.4 60.0 94.5
‘France 160.0 120.7 151.7 278.9 191.0 134,0 150.0 101.8 130.5
Germany** 124.6 102.8 123.7 404.2 127.9 100.4 133.4 85.5 111.5
Greece 99.8 103.9 57.4 146.9 67.1 " 65,0 96.8 77.5 86,0
Honduras 128.3 103.0 79.5 64.8 76.1 102.8 109.4 101.1 101.8
India 59.9 “70.2 84,7 73.7 37.4 71.9 76.5 83.1 74.9
Ireland 122.9 92,2 125.5 133.8 122.,9 84.8 118.0 88.1 106.3
Israel 110.6 89.0 78.3 223.7 252.7 197.4 114,2 151.5 129.9
Italy 169.3 147.6 122,2 372.3 219.6 196.1 169.7 153.0 160.6
Japan 108.0 128.5 86.0 109.7 113.9 80.6 114.5 102.7 109.2
Libya 46.9 127.8 253.7 - £0.2 105.8 83.5 - 114.6 71.5 91.6
Mexico 98.1 93.9 52.8 83.1 99,0 122.1 87.5 98.6 91.5

Ge1



TABLE A.3-b. Continued

‘Coffee

100.3

Country Grains - Pulses Fruits : Meats Meats Plant Animal Total
' Oilseed . - Vegetables  Tea Fish Foods Foods Foods

Cocoa_ ' -

Netherlands . 116.6 101.3 101.6 162,2 130.2 96.5 117.9 86.3 105.0
New Zealand '91.8 222.6 182.0 177.5 100.1 120.6 156.0 97.1 127.7
Norway 1l44.8 149.2 147.4 155.5 183.6 125.6 147.3 102.4 132.2
Pakistan 55.1 - 82,3 202,3- 112.9 33.5 62.9 112,6 78.6 90.9
Paraguay 40.1 51.7 "47.5 50.1 16.3 27.6 45.9 35.4 39.3
Peru 59.5 55.0 45.7 63.9 38.9 32.9 51.4 45.1 47.8
Philippines 74.3 101.5 192.7 96.0 105.9 83.8 113.0 112.6 106.8
Portugal 123.9 101.8 162.6 171.1 95.7 98.7 126,2 92.5 108.3
South Africa 143.0 '182.4 77.0 215.0 110.1 82.2 145.3 9l1.5 123.1
Spain 99.5 . 84.8 62.6 171.1 103.7 98.5 91.4 80.9 86.1
Sweden 138.7 186.7 146.1 - 226.8° 183.2 134.8 153.1 114.5 136.8
Switzerland 118.2 101.8 92.6 202.4 196.7 186.7 113.7 136.9 123.5
Syria 49.8 64.8 45.0 82.4 69.4 76.9 . 60.0 74.0 63.3
Taiwan 71,7 80.9 118.0 92.4 73.8 93.6 84.8 140.4 100.5
Turkey 151.1 177.7 128.8 484.5 86.5 100.8 187.5 121.2 151.6
U. A. R. 48.3 146.8 33.7 175.5 59.0 65.6 71.4 80.9 70.5
“U. K. 131.9 93.1 135.6 153.3 129.4 131.9 129.0 117.0 122.2
U. S. A. 152.2 110.2 125.4 162.1 179.1 142,3 137.8 .138.5 138.4
Uruguay 65.0 101.8 78.3 100.5 . . 78.2 53.6 85.5 58.6 73.8
. Venezuela 115.7 104.6 73.1 195.1 79.0 96.8 111.1 104.0 104.4
Yugoslavia 113.3 73.1 '189.8 62.1 70.6 65.5 85.0
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Footnotes for Tables A.3-a and A. 3-b.

*and Luxemb ourg
**}ederal Republic

a . . . . ]
In case city is not listed, prices are measured as national
averages.

bArithmetic means of Dacca and Karachi.

N.2a.- ot available.

Principle data sources: International Labour Office, __
International Labour Review, Vols. 5, 76, 78, 80, 82, 84, 86, and
88, and , Bulletin of Labour Statistics, issues of Second
Quarter of 1965, 1966, and 1970. '

Prices are measured in the month of October. Prices are
deflated by the CPI for food for 1960=100, Data for Libya are
available only for 1970. The CPI for food in 1960 is estimated
from those in the period of 1964-1970 using least squares in semi-
logarithms.

The following two procedures are most [requently used to
estimate price of a country where price data is not available but
the country has a positive consumption. Procedure I: the price
for country A is estimated by assuming it to be the same as that
of its neighboring country B and is described as A(B). United
Nations' Purchasing Power Parity Rates (UNPPPR) --presented
in Table A.2 are used to convert the price into the domestic
currency. Procedure II: price is estimated from 1950 price ratio
to the U. S. price (M. Gilbert and associates, Comparative National
Products and Price Levels, OECD (1958)). UNPPPR is used to
convert the estimate into domestic currency. For the procedure
used to construct prices for aggregated commaoadities, see p. 36,
Chapter III. In case a zero consumption is observed for a commodity
in a particular country, the commodity is dropped for the aggre-
gation for the country. :

Rice

Canada (U.S.) by Procedure 1.
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Pulscsy m ‘

The price used in estimating equation (3.5) --per capita
cross-country demand function-- is the arithmetic mean of
pricecs of beans and peas. The prices for the following countries
are cstimated by Procedure I: Denmark (Sweden); U. K. (Ireland).

0il
T Mainly the prices of peanut oil and olive oil, whichever
is lower. :

Fruits

The prices for the following countries located in the
Southern Hemisphere are adjusted by using the U. S. seasonal
index of the October/April ratio: Argentina, Australia, Brazil,
New Zealand, Paraguay, Peru, South Africa, Uruguay (U. S.
Department of Agriculture, Fruits Situation, Economic Research
Service F S -151 (June 1964)). The price used in estimating
equation (3.5) is the prices of cranges and apples, whichever is
lower. For the following countries Procedure I is applied to
estimate price: Australia (New Zealand), Pakistan (India). Price
for Italy is estimated by Procedure II.

Vegetables GB n

. The prices in these countries located in the Southern
Hemisphere are adjusted by the U. S. seasonal index as for
fruits. (U. S. Department of Agriculture, The Vegetable Situation,
Economic Research Service TVS-142 (October 1961) and TVS-150
(October 1963)). The price used in estimating equation (3.5) is
the price of cabbages and onions, whichever is lower.

Beef

Price of sirloin without bone is used. If it is not available
in the above form, the price is estimated by U. S. price ratios

of sirloin to brisket and/or-adjusted by appropriate conversion
factors (U. S. Department of Agriculture, Conversion Factors
and Weights and Measures for Agricultural Commodities,
Statistical Bulletin No. 362 (1965).

Pork

Price of loin with bone is used. The adjustment procedure
used for the prices other than the above form is the same as that
of beef. Since the U. S, price ratios of loin to shoulder is not
available, the Canadian price ratio is used.
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Mutton )
Price of leg with bone is used. The adjustment procedure
used for the prices other than the above form is the same as that
of beef. For the following countries the price of veal with bone
is substituted for mutton price: Belgium -Luxembourg, Denrnark,
Finland, and Netherlands, '

Fish

Price of fresh fish is used, mainly. _How'evef, in case the
price is more than twice as high as the price of salted fish, the
latter is used, instead. India price is that in Calcutta.

Eggs
Price for one egg is available. The price for one kilogram
is estimated by multiplying the price for one egg by 18.

Coffee

For some countries the price of green coffee is listed..
The price at the retail level is estimated by multiplying the price
of green coffee by 2.5 (U, S. Department of Agriculture, U. S.

. Food Consumption, Statistical Bulletin No. 364 (1965), and United
"Nations, 1963 Trade Yearbook, FAQO (1964).

Cocoa

The same conversion factor (2.5) is used to estimate the
price at the retail level from the green cocoa price. In case price
of cocoa with sugar is listed, the price without sugar is estimated
from that with sugar by assuming the sugar content is 38 per cent
and using the retail sugar price of the country.



TABLE A.4. ANNUAL FOOD PRODUCTION IN 1,000 METRIC TON INTERNATIONAL WHEAT UNITS.

Total
Grains Potatoes Pulses
Sweet Nuts
Country . Period Wheat . Rice Other Total White Cassava Total. Sugar Pulses Nuts Oilseed Oilseed
Argentina 1934-38 6,634 68 6,715 13,432 296 184 485 779 60 0 €604 644
Australia 1934-38 4,200 57 508 4,769 153 7 160 674 32 43 17 99
Austria 1934-38 417 0 1,016 1,434 1,271 0 1,271 187 17 16 3 39
Belgium¥* 1934-38 508 0 835 1,344 1,507 0 1,507 237 83 0 0 83
Brazil . 1934-38 144 1,825 506 2,498 155 1,5%9 1,724 2,193 1,259 238 1,167 2,769
Canada 1934-38 7,169 0 5,470 12,651 856 0 - 856 %0 104 0 20 127
Ceylon ' 1934-38 0 455 14 469 0 83 83 0 2 0 232 234
Chile 1934-38 851 15 207 1,075 194 0 194 1 192 0 2 194
Colombia 1934-38 106 132 371 609 108 259 369 529 100 0 9 110
Denmark 1934-38 383 0 2,228 2,614 603 0 603 242 12 0 0 12
Finland 1934-38 142 0 817 960 494 0 494 17 26 0 0 26
France 1934-38 8,142 0 4,866 13,018 7,667 0 7,667 1,432 358 1,084 55 159
Germany*¥ 1934-38 2,522 0 5,594 8,126 8,945 0 8,945 677 112 0 54 175
Greece 1934-38 756 5 470 1,230 66 0 66 7 109 65 - 111 415
Honduras 1948-52 1 23 181 205 1 2 3 156 33 0 27 65
India L 1948-52 6,087 44,636 12,224 63,580 691 728 1,428 6,939 8,365 11 10,985 19,431
Ireland 1934-38 178 0 488 666 1,154 0 1,154 84 5 o - 0 S
Israel 1948-52 23 0 42 66 16 o] 16 1 2 0 8 9
Italy 1936-39 7,551 1,028 2,736 11,362 1,214 0. 1,214 537 1,311 3,256 1,736 64699
Japan ' 1934-38 1,288 15,378 1,623 18,374 725 1,436 2,173 74 407 125 623 1,218
Libya 1948-52 11 0 64 76 3 0 3 0 6 81 7 98
Mexico 1934-38 374 101 1,243 1,724 30 17 47 1,363 266 0 258 536
Netherlands _ 1934-33 430 0 663 1,095 1,262 0 1,262 266 222 0 7 231 =~
New Zealand (&8 1934-38 183 0 56 239 54 <3 0 54 4 17 0 0 16 <
Y 1934-38 56 0 230 286 399 = o 399 0 3 o 0 = 3

7

.



(Continued)

TABLE A.4.
. Total
Grains Potatoes Pulses
) Sweet Nuts

Couritry " _Period Wheat Rice Other Total White Casava Total Sugar Pulses Nuts Oilseed Oilseed
Pakistan 1948-52 3,685 16,579 817 21,209 62 141 204 1,301 1,317 0 879 2,263
Paraguay 1948-52 1 20 81 103 1 223 225 44 30 0 54 86
Peru 1934-38 76 115 414 605 366 121 487 417 159 0 112 277
Philippines 1934-38 0 2,914 302 3,231 0 114 114 1,064 17 27 643 669
Portugal '1934-38 477 88 375 944 248 0 248 1 141 98 506 766
South Africa 1934-38 427 0 1,619 2,047 76 13 88 486 30 -0 33 64
Spain 1931-35 4,392 392 3,180 7,994 2,239 29 2,269 422 777 1,609 2,480 5,143
Sweden .1934-38 696 0 1,663 2,360 825 0 825 306 56 0 0 56
Switzerland 1934-38 196 0 56 252 329 0 329 15 0 0 0 16
Syria 1948-52 761 17 316 1,098 15 0o 15 4 119 16 137 279
Taiwan 1935-39 1 2,196 8 2,204 1 624 - 625 951 14 0 114 128
Turkey 1934-38 3,510 146 2,356 6,033 77 0 77 70 320 656 465 1,542
U.A.R, 1934-38 1,184 814 1,619 3,646 21 10 31 191 455 | 0 666 1,141
U.K. 1934-38 1,743 0 2,008 3,755 2,239 0 2,239 519 193 22 0 221
U.S.A. 1934-38 19,476 1,278 51,948 72,798 4,479 832 5,331 3,144 1,126 591 6,665 8,577
Uruguay 1934-38 365 22 140 527 5 19 24 138 8 0 8 17
Venezuela 1948-52 5 55 - 214 . 276 13 64 77 83 83 0 41 128
Yugoslavia 1934-38 2,467 5 4,048 6,520 729 0 729 2 222 -163 85 500

jvat



TABLE A.4, (Continued)

Total . Total
fruits, Red meats Meats,
A Vege- vege- . Mutton, Poultry,
Country Fruits _ tables tables Beef = Pork other Total Poultry Fish Fish Milk  Eggs
Argentina 2,413 280 2,700 13,880 958 1,267 16,170 - 245 73" 16,488 3,182 606
Australia 1,226 382 1,619 4,598 627 2,187 7,493 107 a4 7,644 6,006 547
Austria 786 347 1,138 . 809 1,106 82 2,004 19 3 2,025 2,709 233
Belgiunr® 345 501 850 1,209 1,290 109 2,618 65 55 2,737 3,481 443
Brazil 3,812 594 4,477 8,260 2,417 450 11,162 250 137 11,549 4,286 594
Canada 513 543 1,062 3,193 2,001 259 5,475 415 1,005 6,895 7,349 931
Cevylon 25 221 246 213 7 136 361 4 70 435 47 16
Chile 787 185 967 920 127 293 1,352 32 40 1,424 378 a7
Colombia 535 98 647 1,533 148 13 1,696 20 6 1,722 1,015 175
Denmark 149 166 318 1,396 2,318 61 3,786 124 118 4,028 5,678 652
Finland 64 49 114 536 331 68 940 6 59 1,005 2,773 111
France 13,481 5,390 18,956 7,536 4,158 1,772 13,556 1,042 612 15,211 16,410 2,241
Germany¥** 2,377 1,736 4,138 5,799 7,188 538 13,574 236 945 14,755 16,848 1,618
Greece 1,637 721 2,396 128 120 436 691 60 48 800 823 163
Honduras 471 15 487 136 35 7 180 ) 3 183 107 40
India 7,166 1,088 8,346 1,456 176 1,894 3,526 210 910 4,700 18,182 276
Ireland 15 2,277 2,293 1,541 712 204 2,470 111 16 2,597 2,489 384
Israel 454 111 572 9 7 1 16 29 7 52 119 96
Italy 10,424 2,518 13,006 2,742 1,571 749 5,099 299 231 5,630 7,003 1,846
Japan 2,032 4,328 6,427 519 409 102 1,036 97 4,711 5,844 311 1,153
Libya 79 69 148 9 0 7 16 0 3 19 24 9
Mexico 1,290 259 1,507 © 1,234 409 106 1,768 270 23 2,062 1,668 562
Netherlands - 335 807 1,149 1,158 1,219 116 2,503 36 338 2,877 5,518 699 P_‘
New Zealand’ (3 121 79 201 1,414 338 1.§3 3,479 .13 33 3,525 4,990 Ql24 5
L — . = =
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TABLE A.4. (Continued)
Total . : : : ' Total
Fruits, Red meats ' ~ Meats,
"Vege-  vege- Mutton, Poultry, _

Country Fruits ~ tables tables Beef Pork Other Total Poultry Fish Fish Milk Eggs
Norway 107 54 162 358 289 102 754 9 1,345 2,108 1,500 126
Pakistan 1,593 1,009 2,760 1,541 0 450 2,214 0 101 2,315 - 5,095 102
Paraguay 384 48 438 775 106 7 889 0 1 889 77 34
Peru 342 - 410 760 460 268 279 1,017 28 6 1,052 206 31
Philippines 814 370 1,265 281 874 402 1,570 134 1,072 2,778 54 239
Portugal 1,491 591 . 2,098 238 247 136 - 627 56 - - 288 970 191 134
South Africa . 754 209 970 1,856 211 | 729 2,825 46 70 2,942 985 110
Spain 7,686 2,625 10,398 1,311 1,036 1,056 3,443 306 513 4,262 2,071 543
Sweden 278 130 . 390 1,115 1,057 89 2,269 38 164 2,472 4,952 326
Switzerland 987 193 1,183 843 606 41 1,495 18 3 1,515 2,861 137
Syria 584 159 747 43 0 34 78 8 2 87 226 34
Taiwan 394 306 723 43 641 0 684 51 4118 _ 854 2 76
Turkey 2,886 578 3,482 869 0 675 . 1,563 93 -101 - 1,757 2,485 300
U.A.R. 1,389 1,107 2.508 1,107 7 - 354 1,482 111 50 1,644 1,185 210
U.K. 636 2,098 2,748 5,075 2,960 804 8,887 373 1,452 10,712 8,992 2,294
U.S.A, 17,089 9,235 26,577 30,799 23,452 2,691 57,166 5,536 2,552 65,255 51,305 13,212
Uruguay 56. 15 72 2,274 120 436 2,849 23 5 2,877 397 105
Venezuela 729 - 75 824 . 571 113 7 691 .13 29 732 400 20
Yugoslavia 1,718 772 2,504 834 923 640 2,421 148 9 2,442 3,233 - 256
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. TABLE A,4, (Continued)
Beverages and Cocoa . Totals
Country Coffee ~Tea - Cocoa Total Plant foods Animal foods All foods
Argentina 0 0 o 0 18,211 20,581 39,362
Australia 0 0 0 0 7,273 14,483 21,935
Austria 0 0 0 0 4,153 5,058 9,259
Belgium* 0 0 0 0 4,114 - 6,805 10,974
Brazil 12,815 2 849 13,665 275962 16,751 44,919
Canada 0 0] 0 0 14,914 15,491 30,575
Ceylon 0 . 813 25 843 2,039 505 2,583
Chile 0 0 0 0 2,484 1,877 4,420
Colombia 2,226 0 72 2,298 4,646 2,984 7,651
Denmark 0 0 0 0 3,859 10,543 14,465
Finland 0 0 0 0 - 1,644 3,938 5,598
France 0 0 0 0 43,485 34,427 78,486
Germany*¥* 0 0 0 0 22,543 33,859 56,704
Greece 0 0 0 0 4,196 1,812 6,053
Honduras 136 -0 1 136 976 335 1,321
India 183 2,138 0 2,344 103,532 23,443 127,696
Ireland: 0 0 0 0] 4,286 5,586 10,037
Israel 0 0 0 0 667 270 944
Italy 0 0 0 0 33,620 14,716 48,455
Japan 0 386 0 386 29,736 7,356 37,230
Libya 0 0 0 0 348 52 401
Mexico 561 ) 57 618 4,868 4,339 9,268
Netherlands 0 0 0 0 4,117 9,250 13,414
»
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TABLE A.4. (Continued)

Beverages- and Cocoa . : Totals -

Coffee Tea Cocoa Total . Plant foods Animal foods All foods
New Zealand 0 0 0 0 524 8,779 9,317
Norway -0 0 0 0 869 3,807 4,701
Pakistan 0 175 0 175 28,098 7,661 35,935
Paraguay 2 0 0 2 942 1,009 2,014
Peru 27 2 13 4] 2,680 1,300 4,116
Philippines 18 0 5 . 24 6,713 3,092 9,903
Portucal 0- 0 ) 0 4,120 1,269 5,461
South Africa 0 3 0 3 3,712 4,105 7,928
Spain 0 0 0 0 26,474 6,983 33,615
Sweden 0 0 0 0 4,006 7,889 11,932
Switzerland 0 0 0 o] 1,815 4,599 6,455
Syria 0 0 0 0 2,176 352 2,534
Taiwan 0 91 0 91 4,910 933 5,852
Turkey 0 2 0 2 11,433 4,622 - 16,124
U. A. R. 0 0 0 0 7,695 3,104 10,876
U. K. 0 e 0 0] 9,728 - 22,405 32,351
Ue S A. 38 0 0 38 117,828 132,283 251,976
Uruguay 0 0 0 0 646 3,418 4,094
Venezuela 390 0 120 514 2,005 " 1,182 3,210
Yugoslavia 0 0 0 0 10,486 6,168 16,756

[vas
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Footnotes for Table A. 4. . @

Data sources: United Nations, Production Yearbook, issues
of 1955, 1957, anu 1969, FAO, with supplements of ,
Yearbook of Fishery Statistics, 1952-53, Vol. 4, Part I, FAO
(1955); , Food Balance Sheets, issues of 1949, 1950, and
1957 .59, FAQ; and ,» Food Supply Time Series, FAO
(1960). Production is measured as gross output, including seeds
and feeds. For the procedure used in aggregating commodities
and the concepts of international wheat units, see p. 36, Chapter
III. All'commodities are converted on the same basis used for
the international wheat units (United Nations, Technical
Conversion Factors for Agricultural Commodities, FAO (1960)).

Fruits

The Production Yearbook covers selected fruits. First, we
aggregated quantitatively all fruits covered in the Production
Ycarbook. Second, we aggregated quantitatively all fruits including
processed fruits (using conversion factors: dried x4= fresh; ‘ .
canned xl.2=f{resh; juice xl.6=fresh) in the Food Balance Sheets.

. Then for those countries where the Food Balance Sheets total
exceeds the total reported in the Production Yearbook the differencﬂ
is considered as unspecified fruits. Finally the aggregation is ’

.made from the Production Yearbook and the unspecified fruits
obtained by the procedure mentioned above using the ‘international
wheat units.

" Vegetables .

The Production Yearbook listed only a few selected vegetables,
The principle data sources for vegetables are the Food Balance
Sheets and the Food Supply Time Series. For some countries
data arc not available for the period in which other commoditics
are measured. Estimation is made by assuming that per capita
production of vegetables are the same between the two periods, that
is, the period in which the earliest data are available and the period
in which other commodities are measured. The countries for which
this estimating procedure is applied are as follows (the period in
which the earliest data are available are presented in parentheses):
Finland (1945-50), Colombia (1957 -60), India (1961-60), Libya
(1959), Mexico (1957-59), Peru (1957-59), Paraguay (1957 -59),
Philippincs (1960-62), Spain (1957-59), Syria (1957-59), U. A. R.
(1954-55), Venezuela (1957-59), Yugoslavia (1957 -59)..

]

L




;
&
%
X
rgj

147

Nuts

Since data is not available in the Production Yearbook,
the data sources are the Food Balance Sheets and the Food
Supply Time Series. For the following countries, nut production
is measured for the period in parentheses: Greece (1948-53),
Libya (1957 -59), Philippines (1957 -59), Spain (1957 -59), Syria

(1957 -59), Yugoslavia (1957 -59).

QOilseeds

Oilseeds include copra, cottonseeds, groundnuts, olives,

palm kernels, rapeseeds, sesame seed, soybeans, and sunflower
seed.




TABLE A.5. ANNUAL NET IMPORTS IN 1,000 METRIC TON INTERNATIONAL WHEAT UNITS.

. Grains Potatoes Sugar . Total

Country Period Wheat Rice Other Total Pulses Nuts QOilseed Pulses
’ : Nuts
Qilseed

Argentina 1934-38 -3341 66 =5232 -8314 31.1 -2 3.0 0 100 102
Australia 1934-38 -2787 -21 -58 -2868 -0.8 =502 1.5 0 . 40 44
Austria 1934-38 244 62 393 691 6.9 3 9.1 22 158 195
Belgium* -  1934-38 1069 105 991 2149 18.0 24 65.0 0 306 - 374
Brazil 1934-38 990 -111 -31 839 1.1 =49 -0.6 =175 -64 ~256
Canada 1934-38 4722 45 =87 -4781 -24.0 506 -7.6 33 518 548
Ceylon 1934-38 25 1090 3 1151 5.5 9 33.3 0 -176 -115
Chile 1934-38 -11 31 -82 - =59 -2.2 143 -93.7 0 58 -21
Colombia 1934-38 15 27 0 43 0.1 13 6.0 0 12 19
Denmark 1934-38 268 14 320 593 -11.2 -3 25.7 0 370 398
Finland 1934-38 103 27 89 218 1.5 107 0.1 0 44 43
France 1934-38 148 1253 664 2096 29.2 132 ‘176.8 -49 2564 2688
Germany** 1934-38 - 1330 202 - 1109 12629 - 548.3 79 - 107.3 0 2926 3042
Greece 1934-38 44g 60 41 549 1.4 93 30.2 -11 -64 =44
Honduras 1948-~52 11 1 -2 9 -0.1 -25 -2.3 0 0 -5
India 1948-52 2160 1598 486 4303 3.6 -28 46.9 0 ~416 -368
Ireland 1934-38 4266 6 267 4529 -14.6 49 3.0 5 28 39
Israel 1948-52 - 171 8 48 227 7.7 38 - 7.6 0 66 74
Ttaly 1936-39 . 492 -302 224 385 ~20.9- 4 52.9 -711 780 122
Japan 1934-38 -97 3563 178 3743, -18.1 881 .163.3 ‘ 0 1096 1269
Libya 1948-52 15 4 -9 10 1.2 15 0.1 0 -8 -7
Mexico : 1934-38 19~ -27 22 12 0.5 - 2 -5.9 0 48 - 38 o
Netherlands 1534-38 - 587 64 924 1550 -138.0 84 -76.5 0 600 519 )
New Zealand:  1934-38 39 8 8 56 -2.8 92 -10.1 8 1% ' 17%
Norway ' 19345-38 . 219 .10 200 426 -0.3 104 9.1 .

> | | _;) ‘> ' ? _ \;)
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TABLE A.5. (Continued)
. Grains Potatoes Sugar Total
Country Period Wheat Rice Other Total Pulses Nuts Oilseed ~ Pulses
: Nuts
Qilseed
Pakistan 1948-52 - 36 -125 - <] -91 1.5 148 -0.3 0 38 38
Paraguay 1948-52 42 =3 -1 41 0.2 <1 0.8 0 -4 -5
Peru 1934-38 128 41 2 173 0.1 =355 0.0 0 -18 -18
Philippines 1934-38 107 68 0 178 5.0 . -1010 10.6 0 -576 -558
Portugal 1934-38 13 31 30 75 3.4 80 1.5 -60 162 84
South Africa 1934-38 .10 119 =233 -80 -1.4 ~-229 -1.5 0 128 126
Spain 1931-35 57 -68 73 57 -26.8 - 14 9.1 0 -288 -278
Sweden 1934-38 -14 23 .75 82 2.2 10 4.4 0 262 312
Switzerland 1934-38 460 33 306 799 18.7 189 -21.9 33 92 109
Syria 1948-52 -108 21 -62 -148 1.9 20 0.0 0 4 4
Taiwan 1935-39 47 -1387 0 ~-1379 0.0 ~-1064 6.5 0 40 46
Turkey 1934-38 -80 <1 53 -14 -0.1 50 -66.5 -150 =34 =267
U. A. R, 1934-38 6 -202 17 -185 8.2 - 32 9.1 11 ~-218 -203
U. K. 1934-38 5456 237 3048 8666 - 68.3 2125 216.2 443 2184 2481
U. S. A. 1934-38 -537 -64 120 -348 -7.6 3122 -18.1 482 2138 2714
Uruguay 1934-38 -72 <-1- 3 -69 10.6 64 0.5 .2 50 54
Venezuela 1948-52 152 . 35 14 202 16.7 54 15.1 0 32 47
1934-38 . -238 33 -347 -536 -0.1 1 -45.4 -5 10 -37

Yugoslavia

6%
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TABLE A.5. (Continued)
o ) Total Meats Total
Country Fruits Vege- Fruits, Beef Pork Mutton, Total Poultry Fish Meats, Milk Eggs
‘ tables vege- other Poultry
tables Fish

Argentina 194 0 194 -5245  -155 -348 -5765 0. 13 -5752 -139 -23
Australia ~-290 -1 -291 -1047  -113 -613 -1794 =74 32 -1837 -1645 -46
Austria 228 23 252 102 233 34 371 18 12 401 -63 30
Belgium* 260 39 302. 85 7 7 99 0o " 62 - 162 336 -64
Brazil -337 0 =337 -911 -21 -3 . =935 0 34 -901 5 -1
Canada 304 -10 293 =43 =550 41 -550 -9 -132 -692 =396 -6
Ceylon 4 24 28 0 2 7 .9 0 45 54 11 0
Chile -4 -8 -11 9 0 ~-68 ~59 ¢ 0 -59 -2 -2
Colombia =141 -0 -141 35 ~4 1 32 0 1 61 2 0
Denmark 202. 0 202 ~392 -1480 2 - -1872 0 -82 ~1954 ~2419 -480
Finland 124 0 124 -3 -21 -2 =26 0 -4 -30 -259 =50
France 831 77 926 94 -7 95 184 0 53 238 =12 69
Germany*®* 648 154 809 119 782 -20 881 69 -75 875 292 180
Greece -650 1 -650 102 1 102 209 <1 36 245 14 7
Honduras -409 0 =409 -68 -35 1 -102 0 <l -102 -58 1
India 131 =32 97 0] 0 0 0 0] -30 -30 106 0
Ireland 55 7 63 -1159 =275 . -68 ~1506 -32 -12. -1534 ~372 -116
Israel -204 .2 =202 77 1 7 85 0 -26 59 93 17
Italy -644 -285 ~944 358 -35 20 343 19 131 493 -213 58
Japan 15 =24 -9 111 0 1 112 0 44 157 20 -5
Libya -2 0 -2 6 0 5 12 0 0 12 7 -1
‘Mexico -219 <1 -218 ~115 3 1 111 0 -130 -242 8 3 G
Netherlands 406 -212 170 94 ~289 =27 =222 0 -81 =305 -19 =413 ©
New Zealand A 57 1 58 -630 -190 -1 -2175 0 -3 -2178 -317% -12
Norway i 76 _5 81 3 3 il 12 o -619 606 ~31 <]
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TABLE A.5. (Continued)
_ Total “Meats Total
Country Fruits Vege~ Fruits, Beef Pork Mutton, Total Poultry Fish Meats, Milk Eggs
tables’ vege- : otheg Poultry
L tables Fish
Pakistan 41 6 47 0 0 0 0 0 -9 -9 9 0
Paraguay -9 0 -9 -93 0 -1 -95 0 1 -95 4 0
Peru 14 <] 14 9 3 1 12 0 1 13 11 1
Philippines 10 14 24 26 7 7 40 0 20 60 56 7
Portugal =4 - -5 -7 1 -3 -136 -138 0 -26 -166 2 =3
South Africa  -206 0 -206 =51 7 -1 -45 0 7 -39 -77 12
Spain -1180 -77 ~1264 10 -1 4 13 0 34 47 9 203
Sweden 78 5 83 -9 -106 14 -100 5 17 -78 =338 -23
Switzerland 110 46 158 34 35 20 91 0 5 96 -183 82
Syria 22 0 22 -26 0 4 -20 0 0 -20 -24 -6
Taiwan =242 0 -242 0 0 0 0 0 83 83 24 0
Turkey 484 0 -484 -60 0 -61 =123 0 -19 -141 -12 -33
U. A. R, 84 -103 -20 7 0 2 9 0 9 18 51 -23
U. K. 2797 400 3221 - 4837 3791 3080 11823 176 -36 11964 9181 . 1211
U. S. A, 567 48 649 579 -303 7 262 0 325 592 225 64
Uruguay 19 <1 20 -1192 -7 ‘-61 -1263 0 0 -1263 -2 -16
Venezuela 21 <] 21 26 21 61 109 9 1 120 201 51
Yugoslavia -136 -5 -141 -68 -113 -7 -188 ~-60 =4 -252 -23 -70
'—-l
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TABLE A.5. (Continued)

Beverages and Cocoa Totals

Country Coffee Tea Cocoa Total Plant foods Animal foods . All foods
Argentina - 202 15 3¢ 252 =7708 ‘ -5931 ~-13905
Australia 17 23 : 44 86 -3546 -3599 -7204
Austria 51 3 ' b4 99 1257 363 1640
Belgium* 437 2 67 . 507 3402 4oy 3854
Brazil - =7752 1 =778 -8528 -8358 -897 -9294
Canada - 152 139 79 383 -3029 -1111 ~-4164
Ceylon 12 -780 =25 ~795 234 66 , 300

 Chile ' 28 15 5 50 77 -64 -33
Colombia -2036 0 20 -2016 -2099 36 -2061 .
Denmark - 247 5 29 282 : 1468 -4931 ‘ -3427
Finland 182 ‘ 1 1 184 686 -341 328
France 1636 10 294 1942 7878 . 296 8152
Germany** : 837 22 : 335 1197 8374 1364 9763
Greece 56 2 10 \ 68 17 267 286
Honduras -57 0 0 -57 -490 -164 - -661
India - -16 -1488 0 ~1506 1844 72 1943

. Ireland 3 81 11 96 4777 -2056 2587
Israel 10 3 6 19 166 174 341
Ttaly , -329 1 62 T 392 -62 299 ~ 237
Japan 43 -135 11 -64 5787 172 5962
Libya 2 16 0 18 36 18 55
Mexico -323 0. 5 -318 -507 ~229 -741
Netherlands ' 319 82 425 836 3010 -2655 365"
New Zealand 2 351 ° 11 396 __ . 606 -5384 4844 s
Norway é 157 2 21 156l 975 -647 1@ 3
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TABLE A.5. (Continued)

. Beverages and Cocoa ' Totals
Country Coffee - Tea Cocoa Total Plant foods - Animal foods All foods
Pakistan 0 -66 0 -66 76 1 : 77
Paraguay 3 0 0 3 .29 -91 -61
Peru -27 5 -2 . -19 -196 ‘ ) 26 . -168
Philippines 31 -2 10 43 ~1504 125 -1363
Portugal 46 2 3 51 290 : -167 93
South Africa 125 49 8 186 -161 -131 -331
Spain 231 1 75 307 - =1213 : 261 -939
Sweden 426 3 39 469 964 -444 512
Switzerland 138 6 : 53 198 A 1487 S 34 : 1480
Syria 11 0 0 11 ‘ -91 - =52 -143
Taiwan 0 -82 0 - -82 -2758 111 - -2644
Turkey &4 o7 1 : 53 -689 -188 -886
U. A. R, 68 56 2 130 . =295 47 -243
U. K. 125 1515 ' 670 2386 19817 _ 22744 © 42767
- U, S. A, 2540 295 1709 4579 11111 905 12036
Uruguay 19 2 4 25 ' 110 -1287 -1175
Venezuela =222 1 -105 -325 16 376 , 401
Yugoslavia 58 2 7 67 -651 -348 -1012

€61
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Data Sources: United Nations, Trade Yearbook, issues of 1957 and @

1962, FAO, and , Food Balance Sheets, issues of 1949 and 1955,

FAO. For the procedure used in aggregating commodities and the
concepts of international wheat units, see pp. , Chapter III.
A11>commodities are converted on the same basis used for the i

international wheat units (United Nations, Techunical Conversion

- Factors for Agricultural Commodities, FAO (1960), and U. S.

Department of Agriculture, Conversion Factors and Weights and

MeaSures, Statistical Bulletin No. 362 (1965),
Vegetables
For the following countries only net imports of onions are

available: Finland, Denmark; Mexico; Spain.




