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ABSTRACT

DEMAND ANALYSIS FOR SELECTED
AGRICULTURAL COMMODITIES,
CANADA, 1926-62%
by

Mascell Leonard Beckford

Elasticity estimates are basic to research in forecasting,
production, distribution, decision-making and planning for govermment
policy formulations. The lack of these statistics for the majority of
Canadian farm commodities presents a major limitation to progress in
demend enalysis. It is customary for Canadian investigators and policy
makers to rely on elasticities derived in other countries. Such co-
efficients are not expected to be truly representative of econsumer
behavior in Canada since demand characteristics may vary from country
to country. The present investigation is undertaken with a view to
satisfying this deficiency. liore specifically, the objectives of the
study are to derive price, income and cross elasticities for selected
edible agricultural commodities; to cite their implications for Canada

and to make forecasts of consumption up to 1970.
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It is hypothesized that functional relationships exist between
per capita consumption and real prices and between per capita consumption
and disposable income; that there is a functional relationship between
the prices of some products and the quantities of some other products
purchased.

Rationality and consistency in consumer behevior is assumed.
In addition, prices, income, population and purchasing power>of the
monetary unit are dominant forces in demand determination; the marginal
propensity to consume is relatively stable within a given income group
and demand is more stable than supply for the commodities analyzed.,

Annusl data from the Dominion Bureau of Statistics are used
in the empirical analysis. DMNultiple Regression based on Least Squares
and the Cobb-Douglas form of function is the main operational technique
used in estimating demand functions. Per capita consumption (Qit) is
regarded as dependent upon real retail prices (Xit)’ disposable incomes

n-1t

preference (Xn)’ where 1 =1 . . . n and t represents current time.

(Xét)’ real prices of related commodities (XBt e o o X ) and consumers'

The basic model is of the form:

B.X

: By B> B
= 1y™2473 nn .
Qi_t - qut th th e o o e‘t € 6 0o s 2 o (1)

where e and ¢ are constants, € represents true error and the %ivalues =
elasticities with respect to the respective independent variables. With
the qualifying assumptions made, equation (i) is expressed logarithmically

ass

log éit = log a + bl log Xl + b2 log X2 + b3 log X, +b,X, . . . (ii)
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Autocorrelation and Multicollinearity are generally present in
time series data. Their combined influences result in indeterminate and
biased coefficients. In order to circumvent these disturbing influences

the basic model is pre-tested in three variations with a view to selecting

the form which gives the most satisfactory results. The variations include

the basic form in equation ii, a method of partial First Differences and
a method of total First Differences. On basis of the greatly diminished
influences of autocorrelation and multicollinearity the method of total
First Differences is selected for the entire analysis.

National demand functions are derived for red meats, poultry
meats, cereals, déiry products, fats and oils, beverages and sugar,
starches and vegetables. Commodities are selected on basis of their
prominence in consumers' diets and data availability. Statistical
predictions, 1962-70, are based on the demand functions derived and are
supported by some qualifying assumptions.

The empirical results show that in most instances increased
prices result in significant curtailment of consumption. Consumer
demand for margarine (.24) and white potatoes (.21) is highly inelastic
and the function is of the unconventional, positively sloping type.
Other commodities with highly inelastic demand are butter (-.15), coffee
(=e27), tea (=.25), sugar (-.27), wheat flour (~.24), and dairy products
as a composite (—.Ol). Demand is highly elastic for lamb (-1.78) and
poultry meat (-1.06) and intermediary for red meats &s a composite

(=+43), pork (-.66) and cheese (=.T1).



Disposable income exerts a significant influence on food

consumption in Canada. Pork (-1.43), margarine (=1.09), lard (~1.84),
wheat flour (-1.66) and cereal products (-2.33) are in general deemed
inferior goods in view of their negative and significant income elasticities.

Economic relationships between certain foods and food groups
have not been clearly established. The lack of statistical significance
of some coefficients indicates independence between commodities. On the
other hand, true relationships have been masked in some instances as
indicated by the relatively high standard errors of the regression
coefficients,

Predictions show that the greatest proportionate increase in
food consumption between 1962-70 is expected in cheese (129%), margarine
(122%), coffee (74%), poultry meat (55%) and red meats (42%). During
this period significant decreases are expected in total butter and tea
consumption. Future economic potential for red meats, poultry products,
mergarine and cheese is particularly promising. Because of acute compe-
tition from the United States it is advisable that the feasibility of
expanding output of these commodities be thoroughly evaluated.

There is need for adequate planning and training with a view
to developing necessary skills and technology. Government loans, modi-
fied trade policies and assured sources of stable supplies (of foods not
produced domeétically) are desirable ends to which Canada might aspire.

With a view to supporting, refuting or improving the validity

of the results presented in this thesis, it is suggested that further
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research be undertaken on the topic. These may directed toward (1) the
application of a different treatment from that of the present study,

viz. family budgeting, ordering or scaling preference methods, (2) pPre—-
testing several independent variable-combinations with a view to analyzing
the most casual variables, (3) improving (prior to analysis) the gquality
of data used, (4) analyses at the micro level to determine the effects

of importation of foods (capable of being produced locally) on individ—
ual farm firms, (5) research at the macro level aimed at evaluating
Canada's potential for output expansion or curtailment in the enterprises

suggested.
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CHAPTER I

INTRODUCTION

The proportionate contribution of agriculiure to the Gross
Domestic Product of Canade has been decreasing over ’c:?.me.1 Neverthe-
less, the farming sector remains relatively important to the economy
since it comprises an industry on which the various other sectors
depend.

Changes at the retail level are usually transmitted to the
production stage, and vice versa. Governments and other agencies are
constantly being req;aes'ted to assist in improving or alleviating con=
ditions through plemning and controls. The measures tsken are most
effective when they are formulated and guided by reliable basic
parameters derived through empirical research.

The inadequacy of basic parameters (elasticity estimates)
imposes a major limitation to progress in empirical demand analysis
in Canadae. These elasticities are necessary to indicate responsive-
ness of consumers' behaviour to disturbances in the important deter—
minants of demand. The lack of such estimates render forecasting,

Planning and decision-making difficulte. Investigators and policy mekers

]‘Research and Development Division, National Accounts, Income
and Expenditure, 1926=56, Dominion Bureau of Statistics, Ottawa, 1958,
Ppe 28-29; National Accounts and Balance of Payments Division, National

Accounts, Income and Expenditure, 1962, Dominion Bureau of Statistics,

Ottawa, 1963, p.23.



have consequently had to rely upon elasticities derived from data

in other countries and under conditions external to Canada. There is
therefore a definite need for elasticity estimates derived from
Canadian data, particulerly since demand characteristics may vary from
country to country. Consequently, this investigation was undertaken

with a view to overcoming the deficiency.

Historical Framework of Income and Consumption Patterns

With the exception of the depression years, real disposable
income per capi‘l:a'in Canada increased noticeably between 1926 and
1962 (Figure 1), Percentagewise, the increase in real values approxi-
mated 109 per cent (from $552 in 1926 to $1157 in 1962). This was some—
what higher than the increase in population which rose by 96 per cent
over the same period (from 9.5 million in 1926 to approximately 18.6
million in 1962). It was therefore not surprising that real personsl
expenditure on consumer goods and services increased as rapidly as it
did (Figure 1), From slightly over five billion dollars in 1926,
personal expenditure rose 30 per cent by 1939 and by another 79 per
cent between 1947 and .'!.962.2 Anmual expenditure remained high in the
post=war period, with about 19.2 billion dollars spent in 1962.,3

Of the various categories of consumer expenditures on goods

2Ibid., PPe 90=01; peb5.
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and services, the highest proportion of expenditures was allocated to
articles of food (Appendix A). The proportion spent on food between
1926 and 1939 increased from about 27 per cent of personal expenditure
in 1926 to a high of 34 per cent in 1933 and declined sharply there—
after.

The situation for the post war period (1947-62) is illus—
trated in Teble I. During 1947-51 real disposable income per capita
was about 900 dollars of which approximately 226 dollars or 29 per cent
was spent on food. By 1962 these averages were 1,157 and 256 respec-
tively with expenditure on food falling to about 22 per cent of real
disposable income. Column 4 of the table illustrates the decreasing

trend in proportionate expenditures on foods for the period indicated.

TAPIE I

PERSONAL DISPOSABLE INCCME PER CAPITA AND PERSONAL EXPENDITURE
ON FOCD, CANADA, 1947=62%
(Dcllars and per cent)

Real Disposable Income Per Capita Expenditure

Period Per Capita On Food Per Cent
e (2) (3) (3) of (2)
1947-51 900 226 29
1952-56 991 237 : 24
1957-61 1,077 255 25

1962 1,157 256 22

* Source: Computed from National Accounts Income and Expenditures, D.B.S.
Ottawa.



This decrease was probably due to increased incomes, and as a consequence,
enhanced ability to buy. In addition, the tendency conforms with the
familiar observation that, as a rule, when incomes increase the proportion
spent on foods decreases while the proportion spent on non food items
increases (Engel's Law) A

4 clearer indication of Canadian consumption patterns may be
obtained by examining the trend in Percapita consumption of important
foods or food-groups over time. It is indicated in Table II that the
vatterns of food consumption in Canada have been changing with time. Per
capita consumption in 1962 exceeded the 1947—51 average for the following
Toods: Red meats (5.0%), chicken meat (72.2%), beverages (21.3%), white
potatoes (5.7%), vegetables (5%) and egas (75.4%)s The proportionate change
in sugar consumption has been negligible while consumption of dairy pro-
ducts, whole milk, wheat flour, fats and oils has decreased. The most
outstanding decreases in per capita consumption have been in fats and
0ils (15.8%) and wheat flour (13.7%).

The trend in average real Prices for the same periods has been
decreasing for red meats, chicken meat, dairy products, beverages, re-
fined sugar, eggs, fats and oils; relatively stable for whole nilk,
white potatoes, wheat flour and vegetables (Table 11I).

Developments at the retail level of marketing may have direct
and/or indirect repercussions on the farming sector. These may be trans—

mitted to the economy in general. This is particularly true where

4Gardner Ackley, Macroeconomic Theory, The Macmillan Company,
NGI\TYOI'I{, 1961, p.221.




TABLE IT

CANADIAN PER CAPITA CONSUMPTION OF SELECTED FOODS AND FOOD
GROUPS, AVERAGE 1926-39; FIVE YEAR AVERAGES, CANADA 1947-62%

Anmual Per Capita Consumption

Commodity Unit Average  Average Average Average Change 1962
1926-39 1947-51 1952-56 1957-61 1962 Over 1947-51
Per cent
Red Meats 1bs 118.3 132.0 136.6 140.0 138.5 + 5.0
Chicken meat " - 18.0 2066 | 28,5 31.0 +7262
Deiry Products® " 431.6  440.8  416.8  419.8 4103 = 6.9
Whole Milk " 3975 411.5  3%.1  316.3 385.3 - 6.4
Beveragesb n 649 9.4 9.9 11.4 11.4 +2163
Refined Sugar " 89.2 97.6 %3 9%.0 97.0 - 0.6
White Potatoes "_ 22342 155.1 147.6 153.2 164.0 + 5.7
Yheat Flour " 177.6 153.6 145.3 137.4 132.6 =137
Vegetables® n —_ —_ 3443 34ed 3640 + 5.0°
Eges 40z, 2301 20,3 2344 24,0 35.6 +75e4
thsdand |
Oils 1bs —— 19.0 18.0 18.0 16,0 ~15.8

* Source: Handbook of Agricultural Statistics, DeBeS., Ottawa,

&Tncludes milk, butter and cheese not converted to fluid equivalents.

bIncludes coffee and tea.

®Includes tomatoes, cabbage, celery, lettuce, carrots, onions (fresh).

dIncludes lard and shortening.

®Per cent change over 1952-56,




TABLE III

AVERAGE REAL PRICES® FOR SELECTED FOODS AND FOOD GROUPS,
AVERAGE 1926-39; FIVE YEAR AVERAGES, CANADA 1947-62%

average Real Prices

Price of 1926=39 194T7=51 1952-56 1957=-61 1962 Trend since
Cents Cents 1947-51
Red HMeats 379 60,1 5845 59,0 60.0 Decrease
Chicken meat s 104.6b 84.2b 64.,8.b 56.9b Decrease

Dairy Products® s

VWhole Milk 65
d
Beverages Tl.1
Refined Sugar 9.5
White Potatoes %e2
Wheat Flour 6.5
Vegetables o
Eggs 58.0

Fats and Oilse _ —

10.7 10.4 10.5 10,0 Decrease

6.9 7.0 70 645 Relatively
stable

8l.1 04 .6 T77.0 7560 Decrease

9.9 8ed 8.5 T3 Decrease

3 ) 4,0 348 366 Rel&’tively
stable

6ed 6.4 6.5 6e5 Relatively
stable

e 15.6 15.5 15.6 Relatively
stable

60 0 5209 4‘4‘2 4OQ7 Decrease

29.0 22.1 22,0 22.8 Decrease

#* Source: Computed.
aWéighted for food groups

®see footnote“a’in Table IT

bIn.dicates price index

dIndicates coffee and tea

®Indicates lard and shortening
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perishable goods are produced and where preservation and storage
facilities are either too expensive or are not readily available.

One typical generalization is that demand faced by farmers is
a "derived" demand from the reteil market. In this regard, prices and
quantity changes at retail may lead to revenue gains or losses to farmers,
depending on the physical properties of products and their demand
characteristicss The less responsive demand is to price changes, the
less the increase in farm revemue (or greater the decline) if output is
increased.y In the opposite case, the higher the demand elasticity the
more economically advantageous will be increased output and the more
disadvaniageous will be curtailed output, in terms of revenue %o
producers, assuming cost relationships remasin constant.

Marketing at the retail level is affected by underlying en-
dogenous and exogenous factors in a free marketing institutional
setting. These may evoke discernible consumer behaviour patterns which
in turn may affect producers! economic success or failure. It is from
this socio-economic setting that the present investigation emerges
with the objective of measuring the relative responsiveness to changes
or variations in the major determinants of demend, as stipulated by con-

ventional economic theory.

The Problematic Situation
Forecasting, planning and decision-making in the agricultural
and related sectors of the Canadian economy are at present restricted.
An outstanding limitation is the lack of adequate basic parameters

(elastici’cy estimates) which indicate responsiveness of farm products
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to disturbances in the important determinants of demand. In this regard,
Canadian investigators and policy makers have often relied upon estimates
not altogether indigenous to Canada. As a consequence, there exists the
need for more comprehensive coverage in analyzing demand for Canadian
agricultural commodities.

It is conceivable that statistical parameters alien +o
Canada are not appropriate as bases for modifying production and
marketing plans or for developing public policy with respect to farm
price support and marketing controls. Possible differences in iaste
and preference, income and its distribution, demographic composition
and its rate of growth could be influential in bringing asbout différent
and unique values of these parameters for individual countries,

however close their geographic proximity.

Importance of the Study and Objectives

Govermments and agencies involved in production, distribution,
promotion and consumption of foods are interested in identifying the
factors which cause consumption patterns to change, and in determining
their importent net effects. This study aims primarily at providing
information upon which planning and control measures may be formulated
by the authorities concerned.

At the farm level, for instance, this information nay be ex~
pected to aid in guiding farmers and farm organizations toward better
allocation of resources for desired outpute They may also be helpful
in indicating desirable shifts of resources between enterprises as

necessitated by changes in domestic and foreign requirements.
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4n idea of the degree of respongiveness to price and income
changes at the consumer level may indicate previously neglected, yet
potentially promising areas for sales-intensification or relaxation.

Results obtained from an analysis of consumer demand may
also be advantageously utilized in the public sector. Governments may
be expected to find the indicators beneficial in a number of social
programes. For example, they would be useful in planning and
administering subsidies to farmers in order to maintain, improve, or
enhance the level of living on farms.

War-time and peace-time dependence upon these parameters
should not be under-estimated. They could aid in forming the foundatién
upon which to base defence and administration planning, as well as
in formulation of trade policies, and in directing public expenditure
on research, relief work, international investments and foreign aid.
Specific Objectives

The specific objectives most relevant for the attainment of
the general objective are:

l. to estimate price, income and cross elasticities for
individual, edible farm products.

2. to cite implications and make forecasts of consumption in
1970, based on the elasticities calculated and trends observed in the
relevant variables, in line with Moore's ideas as quoted by Fox:

The business of economic scienceeess is 4o dig-

cover the routine in economic affairs. It aims to

separate out the elements of the routine, to ascer-

tain their inter—dependence and to use the knowledge

of their connections to anticipate experience by
forecasting from known changes to probabilities of
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correlated changes. The seal of the true science is

the confirmation of the forecasts; its value is

neasured by the control i‘t.ena'bles gs to exercise

over ourselves and our environment.

Hypotheses and Assumptions

In order to delineate a workable dimension for the study and
to facilitate meaningful interpretations of the results, it is
necessary to formulate appropriate hypotheses and to make certain
qualifying assumptions.

Technological progress and inter related social, economic
and biological factors have resulted in spectacular changes in consumer
outlook and behaviour, especially since World-War II. Marketing re-
search has made it convincingly clear that these changes offer legiti-
mate reasons for concern by businessmen at all levels of the marketing
mechanism. Many investigators have emphasized the need for re-
orientation of marketing techniques and a re-evaluation of consunmer
goals. Some of these changes are attributable to:

a. efforts at improving dietary standards with a view to
promoting general health and resistance to infection and disease. In
this regard, medical research and food consumption surveys have contri-
buted a great deal to our knowledge of these chan@s.6

be the abundance of new and improved products which pervade

5Karl A. Fox, Econometric Analysis For Public Policy, The
Iowa State College Press, Ames, Iowa, 1958, p.8.

6See for example Agricultural Marketing Service and Agricul-
tural Research Service, Diet Levels of Households in the United States
Household Food Consumption Survey, 1 » United States Department of
Agriculture, Washington, D.C., Report No. 6, March 1957, p. 40.
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the market thereby widening the spectrum of consumer choice.

ce consumers' desire to attain higher standards of living.
The Hypotheses

Within an enviromment of changing prices, incomes, tastes and pre=
ferences, an idea of consumers' quantity-responses should be enlightening.
It is in pursuit of this consideration that the following are hypothesizeds

1. There is a functional relationship between the quantity of a
product consumed and its price.

2. There is a functional relationship between the quantity of a
product demanded and disposable income.

3¢ There are functional relationships between the prices of some
commodities and the quantities of certain other commodities purchased.
Ihe Assumptions

The assumptions on which the empirical analysis is based are those
typically given by economic theory on the concept of consumer demand. These
include:

1. Rationality and consistency in consumers' behaviour patterns.
In absence of such a qualification it becomes difficult to measure responses
to changes in the structural variables realistically. It is to be expected
that the elasticity estimates derived are truly representative of behaviour.
This possibility is strongly supported under conditions where rational and
consistent behaviour exist.

2o Retail prices, disposable incomes, population growth and fluc-—
tuating purchasing power of the monetary unit are the most influential
quantifiable variables affecting consumer demand., The latter two variables

may be explicitly introduced by incorporating them into the quantity and
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3 The marginal propensity to consume (MPC) is less than unity and
is relatively constent within any one income group. Furthermore, the MPC
does not change within periods though it may change between periods. This
implies that relative propensity to consume will be maintained over time
regardless of social and economic chenges and that the values of estimated
parameters will be true indicators of consumer behaﬁour.

4. Relatively stable demand but variable supply for the commodities
being investiaged. This ensures that over time a clearly defined demand
relationship may be identified for study.

Changes in the structure of marketing may distort the reliability
of elasticities de:cived, in absence of adequate adjustments. It is recog-
nized that considerable changes in the retail structure of marketing have
taken place since World War IT. Important among these changes are: increased
technology, hence greater economies in Production and distribution; increa-
sing praninence of vertical and horigzontal integration as exemplified in
corporate and private chain stores. These changes gll appear to be of the
type through which prices to the consumer are reduced. They do not seem to
exert significant influence on the aggregate demand function proper. In this
light, it is contended that the changes that have occurred in the marketing
structure do not significantly affect either the validity of the methodology

adopted in this thesis or the religbility of the coefficients derived.

Scope of the Study

The commodities selected for analysis are classified as follows:

1. Red Meats 2 Poultry Products
Beef Poultry meat®

aIncludes turkey and chicken meats.
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Pork Chicken meat
Lemb Eggs

Se Cereals 4o Dairy Products:

Fats and Qils

Wheat flour Fluid milk and Creanm
Oatmeal and Rolled Oats Butter
Rye flour and Meal Margarine
Pot and Pearl Barley Lard
Buckwheat flour Shortening

Be Beverages and Refined 6. Starches
Sugar
Coffee White potatoes
Tea Wheat flour
Sugar

7. Fruits® 8. Vegetables

Cabbage Cnions

Carrots Celery
Lettuce Tomatoes

Bconomic importance and data availability were the main criteria
considered in selecting these products for analysis.

The topic is developed as follows:

The.introductory chapter deals with an evaluation of a statement
of: historical income and consumption patterns, the problematic situation,
the purpose and importance of the study, including the relevant objectives,
hypqtheses, assumptions and the scope of the study.

Chapters II and III are concerned with the theoretical framework of

- the study and the historical development of demand theory, respectively.

b
Entire category omitted because of insufficient data.
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A concise exposition of the data and methodology is given in Chapter IV
while Chapter V is devoted to an evaluation and interpretation of the sta-
tistical results., Commodities are treated individually within the logically
defined categories.

An attempt at statistical prediction, discussion of economic ime
Plications for Canada, as well as recommendstions for future research is
contained in Chapter VI,

The entire study is briefly summarized in Chapter VII. Final sec—

tions are devoted to Bibliography and Appendices.




CHAPTER II

THECRETTCAL BACKGROUND

In this chapter an attempt is made to discuss the relevant theo-
retical considerations underlying the empirical investigation. The dige
cussion is developed on basis of the following specific subdivisions, namely:
Static and Dynamic models, Partial and Genersl approaches, Aggregative data,
Random disturbances and Consumers' market behaviour.

Economic models form the bases of demand studies and are of four
main types: micro statics, micro dynamics, macro statics, and macro dynamics.
Micro describes that area of economic investigation confined to an individual
consumer, firm, or other economic unit, while macro involves the study of an
entire economy. Statics considers situations in a state of equilibrium;
that is, there are no changes in technology, tastes, dating, or institutionsl
setting. Emphasis is on the examination of final results obtained by a given
set of forces and there is no attempt to analyse the paths by which these
results are obtainede On the contrary, dynamics involves dating and changes
in all variables. Consideration is given to the varying kinds of lags, %o
the way in which economic forces produce changes and to the paths of these
changes.,

Static and Dynamic Models

A static demand model may be expressed as:

Y =f(Plyp2’oooc pn,h)oooonooooceoﬁoco(l)
vhere pl..... P, represent prices of related goods, h symbolizes per capita
disposable income and Y, average consumption of a given commodity. By expli-

citly introducing time in the model, equation 1 assumes the dynamic Fform which




may be expressed as:
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where t symbolizes time and the other variables interpreted as in equation 1.

Macro dynamics is the most under-developed and least explored of the
four types of models. The adjustments, re-adjustments, and re=percussions
resulting from a change in a single variable are not easily identified nor
qualified for analysis. This presents a major obstacle since changes in a
dynamic society, with its many complexities, cannot be fully evaluated. Static
models, although less applicable to pPractical situations, are more developed
and consequently, are often used to indieate tendencies within a dynamic
framework. This explains the macro statics approach of the present investi~
gation in spite of its nature and scope, in which many of the attributes of
macro dynamics are implied. The macro element is contained in the basic ob-
Jective, — to study demand characteristics for foods in the Canadian economy.
Time as a dynamic factor is implicit in the period of coverage. The attempt
to indicate changes in preference for foods is also characteristic of dynamic
analysise.

Scitovsky states that the basic tasks of a dynamic macro economic
theory are:

as to trace the path described over time by the behaviour
of a group.

be to state the conditions under which this vrath approaches
or diverges from the optimum, and

c. to analyse the speed with which equilibrium is approached.l

lT:i.bor Scitoveky, Welfare and Competition, George Allen and Unwin
Ltdo’ London, 1958’ p0232o
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Progress in dynamic economic analysis is retarded by the lack of
precise governing laws typical of the physical sciences. Economic laws of
change are basically a matter of extrapolating the future from present sit-
uations and the accuracy with which this may be achieved is often guestionable.
The attempt to tell how a demand function will move at a future date, and to
project and anticipate its form and shape, camnot be efficiently handled by
present=day "tools" of analysis. In light of these, most economic studies,
for purposes of simplicity, have adopted the methodology of macro statics as
the closest approximation to practical situations.

In statics there is the assumption of small fluctuations in error,
g0 that demand functions are expected to remain stable. With changes in
price, consumers purchase the quantities determined by their given incomes
and personal preference. A shift in demand takes Place when previous quan=
tities are consumed at higher prices or when, at former prices, more is
consumed. The analysis of each demand situation and the comparison of both
provide an example of comparative statics in which no consideration is given
to the time necessary and the mode ‘of change that transpires. If the supply
and demend functions are both stable, a statistical curve fitted to the
scatter of observations gives rise to a kind of "mongrel fu:nct:i.on.2 A path
resembling that of the demand function is traced out if demand is stable and
supply variable. Such a situation is ideal for estimating demand relations.
On the other hand, if demand is variable and supply is stable, the path
approximates that of the supply function. Dynamics is intensified if Dboth

demand and supply become unstable, in which case, the type of analysis which

2Lawrence Re Klein, An Introduction to Econometrics, Prentice-
Hall, Ince, New Jersey, 1962, p.10.




may be undertaken becomes less clear.

In static and dynamic situations the consumer is said to be in
equilibrium when there is no incentive to adjust behaviour, since no such
attempt will further enhance satisfaction. It is sometimes questioned whether
equilibrium is ever actually reached in a dynamic society with its innumerabile
goods and services and chenges therein. Observation and a prior knowledge of
the nature of changes in wodern society are in support of the idea that if
equilibrium is reached, it must be very brief in duration. Dynamic studies
are therefore somewhat justified in emphasizing movements toward, rather
than the actual attainment of equilibriume

Static relafions may be evaluated effectively in the “short Tun, "
since the period is one so short that it does not permit changes in incomes
or established consumption patterns, Dynamics lends itself more readily to
"long run" considerations, as there is the opportunity to analyse and eval-
uvate changes and their repercussions. Predictions and forecasts based on
long run behaviour are often quite reliable because there is adequate time
for full adjustment to be reached in all variables. This explains the reason
why as the period under consideration lengthens, demand studies for predic—

tive purposes usually increase in Precision and utility.

Tartigl and General Approaches

Demand studies are more useful and realistic when all relevant
variables are considered in the derivation of demand functions. (It is im-
portant that these variables are not inter-correlated). Such an analysis is
deemed "general' as opposed to the "partial" in which only a few variables
are included; Researchers® preference for general equilibrium analyses is

founded on the idea that, if the Price of one commodity changes, former price
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relationships in the market will be distorted. Disturbances initiated thus
may have important implications for consumer demand. It is not difficult to
visualize the series of unsurmountable difficulties arising from a complete
general equilibrium analysis, and to appreciate the reason why most demand
studies take the form of partial analysis.

The present analysis is essentially partial when evaluated in re—
lation to the entire economy. If the agricultural sector alone is considered,
the study may be regarded as a close approximation of general analysis, on
the basis of the number of variables considered in most of the demand Fimetions
derived.

A completely satisfactory theory of consumer demand is yet 4o be
developed, particularly at the macro dynamic level. However, simplified
models, if carefully designed and utilized, are helpful in indicating benden~
cies, although there is the risk of evading some important and thought=provo-
king congiderations.
égggeggtian»

Time series data, as opposed to those obtained from family budget~
ing, do not depict results of individual consumer behaviour. It is necessaxry
that this aggregative device be justified in order that statistical estimates
derived are in accordance with theoretical demand curves. Complications due
té ageregation are intensified as the number of commodities selected for
analysis is increased. That is, heterogeneity among groups is increased.

Difficulties arising from aggregative data are usually overcome by
the assumptions that

ae.othe relevant demand functions are linear. In this way it becomes

easy to aggregate and average prices, incomes, and consumption
without serious mathematical implications.
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be incomes of all individuals change in the same proportion and
the income elasticity of demand for each individual is roughly
comparable.

ce prices of different goods change in the same proportion so that
each group may conceivably be treated as a homogeneous entity.

de there is minimum variability about mean observations sg that
consumers are relatively homogeneous in most respects.

In demand studies it is customary, through logarithmic manipulation,
to transform non~linear relationships into linear forms, thereby ensuring min-
imum disturbance from aggregative data. Analysis of market statistics may be
helpful in an economy where questions of economic policy may require only know-
ledge of broad and general relationships. This is particularly true in the
present investigation in which the tendencies discovered may help to form
adequate bases for policy recommendations.,

Random Disturbances

It has been empirically shown that relative prices and incomes are
the chief factors affecting consumer demand. It is realized that these do
not, by themselves, exhaust all possibilities, since exogeneous factors like
weather, international friction, and sudden institutional disturbances, may
be operative. Although these exogeneous factors exert some influence on cone
sumer demand, they are spasmodic in occurrence, and are seldom quantifiable.
These peculiarities make it difficult to include them directly in a statis-
tical models It is usual in econometric studies to recognize these disturb-
ing influences and to treat them cumulatively in the model as error which is
assumed to affect individuals randomly and normally so that their effects on
dependent variables are of comparatively minor importance.

There are also errors arising from faulty measurements and obser—

3Ibid. s DDe 24=28,
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vation. These tend to intensify the problem of aggregation. With accurate
collection, treatment, and analysis, these errors may conceivably be at a
minimum. In studies based on Regression analysis, observational errors are
assumed to be virtually non~existent.

Consumers' lMarket Behaviour

Consumers choose from a wide variety of foods in the market. At any
given time a varied collection of foods is purchased, since thé rractice of
shopping for a single item is becoming less frequent. The average consumer's
food purchases include, among other items, meats of various kinds and forms,
‘vegetables, dairy products, beverages, fruits, bread, potatoes, and cereals.
Whether a single commodity or a group of commodities is purchased; each con—
sumer attempts to maximize his satisfaction for the given amount of money
expended. The budget which yields maximum satisfaction may appropriately be
termed the optimal budget.

A decision to purchase more of one food instead of another may be
due to such factors as relative commodity prices in the market, disposable
incomes, and personal preference, which are not usually constant over time.
As these forces change consumers adjust their food purchases accordingly. On
the assumption of rational behaviour, the value of the optimal budget will
be less than, or equal to, but will not exceed disposable income. This as-
sumption is supported by the common practice for consumers to enter the
market prepared to spend a given amount of income on foods, regardless of
‘market conditions.

The law of demand states that more of a commodity is purchased when
there is a reduction in its price. This observation is characteristic of

everyday marketing trensactions. Experience has shown, however, that the law
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is not necessarily itrue in all situations. There are foods for which
quantities demanded increase as their prices increase. In spite of this
modification to the law, there is no certainty regarding the nature and form
of particular demand functions and the inter-relationships which exist be-
tween independent variables. The law does not state precisely the magnitude
of consumption that will result from a given change in the price of a
commodity. It does not indicate whether the demand function assumes a
horizontal, steep, or gently falling slope. Furthermore, it does not indi-
cate whether a price reduction leads to decreased, increased, or unchanged
revenues ffom the sale of a given commodity. These apparent weaknesses
make it necessary to conduct empirical investigations with a view %o speci=
fying particular forms and examining the relative effectiveness of the
factors giving rise to different types of demand functions.

A Multiple Regression model (equation 3) based on least squares
and comprising the major determinants of demand may be used in such empirical

investigations.

By B, B Py B X
Y =} aX11X22X33 o.coXn:illle nn € 2000000080000 00000000900 (3)

The constant & and the beta coefficients are estimated by "a" and "b" values
respectively. Equation 3 expresses consumption (Y) of any commodity as a
function of its price (Xl), disposable income (XQ), prices of related commodi-
ties (X3 coce Xﬁpl)’ consumer preference C&n) and . .tiue: . error (&), The
model may be used to indicate the change in consumption caused by a change in
any of the independent variables. These changes are individually expressed as

Price, Income, and Cross elasticities and are directly indicated by the respective
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Bi(i=l to n) values. The numerical velue of the 51 coefficient is the price
clasticity of a given commodity. It shows the proportion by which consumption
of this commodity changes in response to a small change in its price (other
variables remaining constant). Income elasticity represented by the numerical
'regression coefficient of X2 expresses the magnitude of change in consumption
of the given commodity as a result of a change in consumers' real or money
incomes. Inter-relations between two commodities may be shown by the appro=-
priate numerical regression coefficients which indicate responsiveness in
consuﬁption of the one to a change in price of the other and vise versa. Nore
specifically, the cross elasticity between a pair of products may be indicated.
4 consumer intending to purchase a given commodity may at times be
induced to purchase another. For instance, an increase in the price of beef
may cause him to increase his purchase of pork relative to that of beef, and
vise versa. Beef and pork are said to be substitutes one for the other. Two
commodities are substitutes if "a rise in the price of one leads the consumer
to buy more of the other."4
On the other hend, two or more commodities are sometimes consumed

jointly. These are termed complements, since the consumption of one is
complemented by the other. Common examples of complements are: bread and
butter; and coffee, cream end sugar. Their joint consumption enhances flavour
and completeness. Economists! definitions of complements differ in verbal

5

content and expression but conform in meaning.

4
‘George Jo Stigler, The Theory of Price, The Macmillan Company,
Revised Edition, New York, 1959, p.48.

5See for example: Ibid; Sidney Weintraub, Price Theory, Pitman
Publishing Corporation, New York, 1949, pp.19-21; and Kermeth K. Boulding,
Hconomic Analysis, Third Edition, Hamish Hamilton, London, 1941, p.226.
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From the model it is also possible to identify substitutes and
complements among foods. Statistical significance and the signs preceding
the numerical coefficients are of major importance. A negative bl and posi-
tive b5 coefficient inform us that, as the price of the first commodity
increases, its consumption decreases, while that‘of the related commodity
increases. The relatively high price of the one commodity induces consumers
to curtail the quantities purchased and increase quantities of the other.

A decrease in price is expected to result in the opposite behaviour. In
either case, however, the commodities are substitutes.

With compléments, the signs preceding the coefficients are similar.
They are expressed in the negative when the price of one increases, or in the
positive when the price is reduced.

There are varying degrees of substitutability and complementarity
between products and the magnitude of response is not necessarily reversible
in either case. Although it is difficult to cite examples of perfect sub~
stitutes and complements among foods, their theoretical possibilities do
exist. Perfect substitutes and complements imply that commodities are ex—
changed or complemented in a certain constant or fixed ratio. Examples of
"ordinary" substitutes and complements are common among agricultural commod—
ities. If increased quantities of one of a pair of substitutes are %o be
obtained, there must be a decrease in the amount of the other. In the case
of complements, both must be decreased or increased accordingly. The rate
at which a consumer substitutes one commodity for another without changing

the former level of satisfaction is termed the marginal rate of substitution
(MRS). TFor example, if at any given level of satisfaction, it requires three

units of one commodity to compensate for one unit of another, the MRS is one=-
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third (1/3). The tendency to substitute commodity 4 for commodity B is
greater when the quantity of A already possessed is in excess of immediate
needs, relative to that of B. Continued substitution of A for B or between
any pair of commodities causes the respective valuations attached to each
commodity to be altered. After a stage of substitution has been reached the
consumer becomes increasingly reluctant to sacrifice more B for A, excepting
in successively diminishing quantities. This illustrates the law of dimin-

ishing marginal rate of substitution and is illustrated in Table IV,

TABLE IV

COMBINATIONS OF COMMODITIES A AND B, YIELDING
4 GIVEN LEVEL OF SATISFACTION

A ’ B
(Units) (Units)
6 16
7 ' 13
8 11
9 10

10 9 1/2

Quantity responses to price changes exhibit a fairly definite
pattern, implicit in the law of demand. Similar responses to income changes
are less regular and predictable. The Peculiar responses to income changes
make it possible to classify items as necessities, normal and inferior goodse
Consumption of necessities increases only to a certain level of income. Once
the point of saturation is reached, increased quantities become superfluous
and, in spite of further increases in income, demand remains unchanged. 4

normal good is one for which consumption increases as income increases and
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vise versa. Inferior goods are those for which consumption increases in
respouse to early increases in income. The quantity bought, after a time,
decreases progressively as income continues to increase. Income sensitivity
of this kind is exhibited by such foods as margarine and certain "cuts" of
meats which are readily replaced by higher grade substitutes as soon as they
can be afforded.

Quantity responses to changes in prices and incomes vary in magni-
tude. When a one percent price change results in g correspondingly proportion=
ate change in quantity, demand is of unit elasticity. If the change in
quantity is proportionately less than that of price, demand is inelastice
Finally, when a given change in price leads to more than a proportionate chénge
in quantity purchased, demand is elastic. The price quantity relationship
is in most cases negative. The negative numerical elasticities which result
are customarily interpreted in asbsolute terms. For example, E = 1 denotes
unit elasticity of demand; E < 1 denotes inelastic demand and B> 1 designates
elastic demand,

The demand curve assumes the shape of a rectangular hyperbola when
demand is of unit elasticity. Total expenditure is a constant at all possible
price quantity combinations. Where demand is inelastic the curve slopes
steeply déwnwards and total expenditure decreases as price decreases. In the
case of an elastic demand the curve slopes gradually and total expenditure
increases as price decreases.

Demand characteristics derived empirically may be expected to serve
as reliable bases for decision making and national agricultural policy.

The above discussion presents an outline of postulates as given by

economic theory. On basis of these postulates we are able to formulate




hypotheses which give direction and scope to scientific investigations.

Since these postulates are in most cases handed down from logical deductions,
it is necessary to conduct empirical investigations on which they might either
be refuted or supported. Either alternative could aid in accepting these

propositions as reliable explanations of consumer behaviour.




CHAPTER III
HISTORICAL DEVELOPVMENT OF DEMAND THEORY

The theory of demand has undergone a series of revisions and
modifications over the years. In this chapter the attenpt is made to
present from the literature reviewed a brief sketch of the historical
development of the concept. It is developed from an evaluation of the
works of Cournot, Gossen and Jevons and those of Pareto, Edgeworth,
Marshall and others, to the contribution of modern day economists like
"Samuelson and Hicks.

Consumers' quantity responses to changes in prices and dig-
posable incomes were detected by economists over a century ago as being
characteristic phenomena possessing important economic implications. It
was observed that, as a rule, more of a commodity or service was
purchased when there was a reduction in its price, assuming other rele—
vant factors constant. The opposite was true whenever there was a price
increase. Income changes, because of varying consumér;é tastes or
yreferences, objectives, and possible uneven distribution, resulted in
varied and less predictable purchasing responses. Empirical results and
observation over time substantiated these general tendencies which
formed the basis upon which the "Law of Demand" was originally formu-—

lated.l This law was commonly stated as: "The price of goods varies

1Henry Schultz, The Theory and Measurement of Deman » The

University of Chicago Press, 1938, p.5.




directly as the quantity demanded and inversely as the guantity supplied."2

Mathematically this may be expressed as:

D
POCS

where P denotes price, D quantity demanded, and S quantity supplied.
Tirst Phase

To some early investigators, e.g. Cournot, the meaning of this
exposition was somewhat ambiguous. The statement was interpreted to mean
that "price varies directly as the quantity demanded, which depends on price,
and inirersely as the quantity supplied, which also depends on price."3 This
led Cournot in 1838 to attempt a less ambiguous statement of the law. "Let
us admit", he saide Moseccsesthat the sales or the annual demsnd D is fpr
each article, a particular function ¥(p) of the price p of such article. To
know the form of this function would be to know what we call the law of demand

s“4 Hence, Cournot's law was given as : D = F(p) s expressing the

“or of sale
relation between quantity purchased in response to small incremental price
changes.

Dupuit, in 1844, attempted a formal description of price changes as

an indirect measure of pleasure.’ His approach was continued by Gossen (1854) B

But the works of these writers were not publicized.

2Ibid. Ibid., p.6e
bid.

5Alfred Marshall, Principles of Economics, Macmillan and Co. Ltde 9
London, 1956, p.85.

6Ibid.



In 1871, Jevons and Carl Menger developed and published a part of these
forgotten works. Walras also, in the years that followed, made a similar
contribution. Jevons' work was outstanding in its simplicity and
thoroughness of presentation. His style and ingenuity made his exposi-
tion easily comprehensible by even laymen of mathemstics.

The law of demand, as propounded by the Lausanne School, was
accredited to Walras who was first to postulate (in 1873) that the
quantity of a commodity purchased in a given interval of time must be
expressed not as a function of its price alone but also of all other

p:c:‘.c:es.7 The demand function then became:

D = f(Pl:quc"Pn)s

where 2] is the price of the commodity; PZ"’pn the prices of all other
commodities.,

In the approach of Gossen, Jevons and Walras the notion of
utility was basic. They regarded utility as a measurable (cardinal) and
additive quality. It was argued that the total utility of specified
quantities of "n" commodities was given by the sum of their separate
utilities .8 For example,

Total Utility = Ul(ql) + Uz(qz) Feoeot Un(qn),
where Ui(i—-:l to n) expresses the functional relationship between the

stock of a commodity held and the utility derived from it.

"Henry Schultz, op. cit., p.8.

8Heman Wold and L. Juréen, Demand Analysis, John Wiley and
Sons Inc., New York, 1953, p.60.
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Second Fhase

Continued investigations in demand theory were later carried out
by Edgeworth (1881), Antonelli (1886) and Fisher (1892). This era marked
the beginning of the second phase in the development of demand theory. A
premise common to these writers was that total utility was non-additive.
Symbolically the utility function was expressed as U =T (ql, Qpr eese ,qn),
where U again expresses a functional relationship and 9 (i=i to n) denotes
gquantity of the :‘Lth comnodity held. It was then that Edgeworth introduced
the notion of indifference curves with the related concepts of contract
curves and lines of preference. He was first to explain that the utility of
a commodity was a function not only of the quantity possessed but also of the
quantity of other commodities possessed by the consumer. On examining the
above utility function the meaning imparted is that:

If we interpret q., .).. q_e as a point in Euclidean space R , the

relation U(q N oo]o. 4, represents the locus of points ]31‘ equal

utility, U = Co Asstiming U (g, ees qn) to be a sufficiently

regular function, the locus Wih be an (n—l) dimensional surface

in R , called an indifference surface. The family of such

surfaces obtained by allowing C to vary is called an indifference9

mape If n=2, ... the surfaces of the map become ordinary curves.
Third Phase

The third phase in the study of demand theory was initiated by Pareto
(1906). His approach was similar to that of his immediate predecessors but
had - a slightly different interpretation. Pareto assumed that each consumer
had a scale of ordered preferences and that the indifference "map can be

defined on a psychological-behaviouristic basis, without making use of the

9Ibid.



concept of measurable utility"elo

In this regard the shape of the ine-
difference map was of primary importance. Within a field of ordered pre—
ferences the consumer is able to mske comparisons between budgets by way of
making a definite choice. Pareto's approach also made use of the symbolism
U(ql,oon ’qn) = Cy but utility was now interpreted as a preference index
function rather than as a quality of cardinal values. Quantification of
utility appeared neither feasible nor necessary. All that was necessaxy,
it was believed, was for consumers to choose consistently among the alter—
natives with which they were confronted. Another basic assunption popular
to the thinking of this era was that if prices (Ploeopn) were constant, the
consumer in his attempt to meximize satisfaction (subject to his constrain-
ing income) would expend his income Y in an optimal way. The optimal
quantities q_i(i=l eeon) of the various commodities bought were funchions of
disposable income as well as of the array of all prices faced in the market.
These therefore formed the relevant demand functions of consunmers, for example:
q = f(Y,pl,..",pn),
where 1 = 1 to n, e = the amount of the ith commodity demanded, f expresses
the functional relationship, 7Y = disposable income and PyeeeP, = the prices
with which the consumer is confronted. An underlying premise of demand
functions was that utility was always maximised; that is, the mathematical
relationship U(ql,““ ,qn) = C was always a maximum. The income-constraint
referred to above emphasised the fact that the sum of the individual expen-
diture on each commodity cannot exceed disposable income, that is, plql +ooaot

G f Y, where plql is fotal expenditure' on the first commodity, P, is

lOHo Wold and L. Jureen op. cite, po6le



total expenditure on the nth commodity and Y symbolizes disposable income.

In classical doctrine the additional utility derived from the last
unit of a commodity purchased (the concept of Marginal Utility) was derivable.
For example, if U represents total utility, 9 and ¢ the quantities of the
first and second commodities purchased respectively, then the respective
narginal utilities from these quentities are given by:

8Uu . dql 9 and_@_I_I_ o dqzo
A9 dq,
According to Gossen, "for the optimal budget, marginal quantities of equal
cest have equal marginal utxlities"ell Consequently, the above relationship
yields equal marginal utilities expressed as:
_%% o dql =___a;_g‘ o dq2 s When pldql = pquz
1 2
In utility analysis a state of equilibrium was said to have been atiaifed
when the amount of utility per monetary unit's worth of each good is the same

for each commoditylae This implies that

MU biiti) MU

- 2 2 e =_Fn o= a constant, K.,
Y Y Y

1 ) *n

vwhere MU = marginal utility and Xi (i=1 to n) = the quantity of the ith good

demanded.

MH, Wold and L. Jureen, ope cite, pe62.

l%oHo Leftwich, The Price System and Resource Allocation,
Holt, Rinehart and Winston, Revised Edition, New York, 1963, p.57.
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Slutsky in 1915 deduced a set of genersl formulae to demonstrate
changes in the optimal budget in response to infinitesimsl changes in all
prices (ploo,pn) and income., These formulae characterized what are now
regarded as the Slutsky relations13 s and showed a definite improvement in
the understanding and development of demand theory. One important advantage
of the formulae is that they lend themselves to direct transformation o

14

Price and income elasticities™ .

Reasons for Renewed Interest in Demand

Alfred Marshall, writing in 1920, mentioned that "until recently
the subject of demand or consumption has been somewhat neglectedo”s Meosoo
economiste said little on the subject, because they really had not much %o
say that was not the common property of all sensible people. But recently
several causes have combined to give the subject a greater prominence in

15 The causes to which Marshall referred were:

economic discussions".
1. Ricardo tended to lay disproportionate stress on production cost

in his analysis of the determinants of exchange value. It was popularly

felt that such a treatment was more to be desired since there was no corresponding
emphasis on the law of satiable wantsl6° Although Ricardo and his followers
recognized that demand was just as important as supply in determining value,

their ambiguous explanations had led to much confusion.

13E9Ee Sluteky, "On the Theory of the Budget of the Consumer®,
Readings in Price Theory, George Allen and Unwin Ltd., London, 1960, pp. 27-56

14He Wold and L. Jureen, ope Cite, pe62.

Phifred Marshall, op. cite, ppe70-Tl.

101hid., poe 78-79.




2 The application of mathemstical language introduced more exact
habits of economic thought; It promoted clarity, precision and distinctness
in statements of the premises upon which reasoning is based, and contributed _
largely to the analysis of demand. The mere attempt to state clearly by means
of mathematics how demand was to be measured opened up new aspects of the
main problems of economicse. It became possible to collect, arrvange and
analyse consumption statistics so as to elucidate important and difficult
gquestions.
3 A closer consideration of the impact of wealth; that is, an exam-
ination of how far the exchange value of any element of wealth accurately
represents an addition to happiness and wellmbeingme

The Taw of Demand as known in modern times must be credited mainly
to Marshall, recognizing of course the contributions of Cournot. In this
regerd, some writers have even alluded to the Cournot=larshall Law of Demandlse

A review of pertinent literature conveys Marshall's invaluable
contribution. His arguments were convincing, provocative énd thought=-gtim=
ulating. Without such high-calibred efforts it is possible that the deeper
remifications underlying demand theory would have remained dormant and unine
vestigated for a still longer period of time. Marshall stated his general
law of demand as follows:

The greater the amount to be sold, the smaller mist be the price
at which it is offered in order that it may find purchasers; ér, in

other words, the amount demandedl§ncreaseS-with a fall in price and
diminishes with a rise in price.

17.ij.do-9 PeTlo 18Henry SCh'U.l'tZg _QB@_Q]}_E@, PoTe

Ph1fred Marshall, op. cit., p.sd.
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In the above statement Marshall omitted an important modification
which caused some investigators to criticize the law as being a sweeping
generalization. Giffen, for example, introduced what came to be known as
the Giffen ParadonO, vwhich explains that prices and quantities at times do
move in the same direction, as in the case of an inferior, necessary commodity
on which a large proportion of consumer income is expended. Such a qualifi-
cation was necessary in describing individual rather than heterogeneous
responses since a good many of the 'inferiorities' which might be expected
to show themselves in analysis of individual behaviour will not show up in
the behaviour of heterogeneous groups where there tends to be a balancing=
out effethle

lModern econcmists support the notion of ordinal preferences. In
order to ensure best results in this type of analysis, Fisher outlined some
Integrability Coﬁditions which should be satisfied22e Wold and Jureen are of
the opinion that if it were not for the introduction and confusing discussion
of these integrability conditions, greater progress would have been made in
the development of demand theory after Slutsky's "break-through",

The controversies regarding these "conditions" resulted from mis-—
interpretation of the concept. Some authorities argued that the concept per—

tained somewhat to the order in which commodities comprising the optimal

Drpi4,, pp. 109-110

5.5, Hicks, 4 Revision of Demand Theory, Oxford 1959, pp.67-68

22Paul Ao Samuelson, Foundations of Economic Anal Sis, Harvard
University Press, Cambridge, 1963, D%



budget were actually consumed. The varying interpretations led to a number
of approaches among which were Pareto's theory of 'open cycles!, the treat-
ment by Hicks and Allen based on marginal substitution and compensating income

variation, as well as Samuelson's approach based on revesled jp:reference23 .b

Later clarification of and agreement in the meaning of‘ integrability portrayed
the concept as "a fundamental theorem in the theory of preference i‘ieldss"z4
in which there were no circular orderingzs. The general concensus was that
unless these "conditions" were explicitly stated in the formulation of hypo-

theses the different approaches cited above all became contradictory. With

this precaution teken, it was evident that in actuality there existed no
controversy and, instead of being different rostulations, there was in fact

a unification of the theory.

Pareto's Theory

Pareto®s theory aimed at the analysis of static behaviour and was
founded on three basic and seemingly realistic axioms 26 :
(a) Thg axiom of cbm@‘ son : A consumer possesses a definite order of prefer-
ences. With two alternative budgets, A and B, three combinations were possi-
ble: either A was preferred to B, B preferred to Ay or A and B furnished the

same level of satisfaction, in which case the consumer was indifferent between

them. A preference field therefore was descriptive of all commodities governed
by an order of preferences.

(b) The axiom of transitivity: In order to illustrate, at least three budget

%35, Wold and L. Jureem, op. cit., p.63 24134,
7.

2%, Wold and L. Jureen, op. cit., p.82

R. HiCkS,‘ Ob. _g_i;b_gg PPe 23, 123.




alternatives should be considered. Assume the combinations were A, B and C.

If A vwere preferred %o B, B preferred to C, it followed from transitivity that
A was preferred to C. Closely associated with this concept was that of uni-
directionali‘ty27, which invalidated the possibility of reversibility, since
consistent ordering had to be maintained. For example, assuming > denotes
"preferred to", then the above illustration of transitivity and unidirection-
ality may vbe expressed as: A> B> C. Reversibility of this order implies a
different ordering which introduces inconsistency since, in the same market
situation, the identical combination may not at the same time be preferred to,

as well as, rejected for another.

(c) The sxiom of choice: The rational consumer was assumed to choose that
" budget which was preferred to all others, providing all alternatives were
available to him. Such a budget was referred to as the optimal budget and
any given set of optimal budgets which was equivalent to the consumer was
regarded as the "optimal budget set"28.

Modern Contributions

Hicks29 and SamuelsonEo are recognized for their outstanding con~

tributions to demand theory. Hicks in his treatment assumed "Weak" orderingﬁ

213, R Hicks, ope cite, ppe 27-28.

“®H, Wold and L. Jureen, op. cit., p.52.

29Je Ra HiCkS, _O;Eo _Ci:t_og ppo l"'1480
30

Paul A. Samuelson, "Consumption Theorem in Terms of Overcompen=-
sation Rather than Indifference Compensation", Economica, 1953, ppe 1-9,

13, R. Hicks, op. cite, ppe 36-6.
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of preferences as opposed to Samuelson's "Strong"32 ordering. Under Strong
ordering the combination of goods chosen is preferred to all other combinations
available, In Weak ordering the combination chosen is not necessarily preferred
to all others; it might furnish a similar amount of satisfaction as some other
combinations in the set. In this case, there is indifference among the avail=—
able choices. Strong ordering is associated with discrete measurements while
Weak ordering introduces the notion of continuity and, therefore, fine
divisibility.

For purposes of simplication both Hicks and Samuelson aggregated all
comnodities other than that on which the price changed. Hicks' aggregate
was symbolized M vwhile Samuelson used Xi (i=21%o n)e The composite M,
according to Hicks, as an index of purchasing power, was justifiably regarded
finely divisible and hence, weakly ordered on the Y axis, The commodity on
the X axis was also assumed finely divisible. Many economists have argued
that the assumption of fine divisibility of the X commodity is unrealistic
since the units may be purchased in discrete quantities. Hicks, in an attempt
to justify his use of wesk ordering throughout maintained that the degree of
indivisibility of this commodity is negligible. His explanation is primarily
centred around the fact that currencies are composed of very small units
whose quantity-equivalents of goods can be calculated and, hence, purchased
by consumers. Furthermore, as he explained, his aim was to show average
tendencies, not rigid laws. Finally, with the composite M occupying such a
large relative position in the consumer's budget, the assumption of fine

divisibility of the X commodity represents a minor departure from reality.

52134,
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Hicks' Approach
Figure IT illustrates Hicks' approach%. The commodity X (whose

Income or Purchasing Power

X

0 Commodity X

Figure II : Hicks' Interpretation of Substitution and Income
Effects; Compensating Income Variation.
price was allowed to vary) was assumed to be a2 "normal" good. The composite
M (represen‘l:ative of income or purchasing power) was shown on the Y axise
With the.pl price-relation, the consumer selected say, the A equilibrium com-
bination at the IvIO level of income. With this level of income maintained and
a small reduction in the price of X (%o _pz), the consumer was normally expected

to be at equilibrium with a combination such as is depicted at B. Increased

35&‘113‘.3 figure as well as others following were not drawn to scale.
As a result, the proportions of change in prices and quantities are somewhat
distorted. Nevertheless the figures are used for purposes of visual clarity.




purchase of X wag inevitable according to the following algebraic formulation.

Mo

.\J
At equilibrium: o= lIUn = a constant marginal utility of money (HUm).
le Pn
This is equivalent to : le e MU (money) = MUXl (where MU(money) is a constant).
I£ P falls, P . MU <MU_ o The MU nmust be adjusted, that is,
x; X (money) x; %,
fall, in order to maintain equilibrium. In order for the MUX to fall, more

1
of the Xl commodity must be taken,

The regl-income position of the comsumer is erhanced by the reduc-
tion in the price of X Hicks argues that, for welfare reasons, if the
amount I'--'IO - Ml of income (the Compensating Variation in Income) were *taken
from the consumer in order that his former level of satisfaction be maintained,
the new level of equilibrium would be indicated at sbout the C combination.
Combinations 4 and C were regarded as indifferent. Although the formerly
enhanced purchasing power was reduced, more of the X commodity would be sub-
stituted for the relatively expensive. The movement from the A to the C
comb:':na'i:ions was termed the "Substitution Effect®, characterized, in most
cases, by an increase in quantity, that is, where normal goods are involved.
If the income taken away were returned to the consumer, quantity purchased
would increase further, and the consumer would select the B combination in
preference to that at C. This movement would be caused not by substitution
(since the same price relationship prevailed), but by increased income, and
was termed the "Income Effect!.

In general Hicks subdivided the Price Effect into two components:
the Substitution and Income Effects. He explained that the Income Effect

would invariably be less than the Substitution Effect since the income change

resulting from a small change in price of one of many commodities is expected




to e very small, relatively, or even insignificant.
In further illustrating his method of Compensating Variation in

income, Hicks made use of the marginality concept, illustrated in Figure III.

I £

B a

B, a

B, as
x Bj a
S B4‘ as
5 D b
8
a

X
0 Commodity X

Figure III : The Method of Compensating Income Variation
I1lustrated by the Marginality Concept.

Instead of a one-unit price reduction from B to E, Hicks assumed a series of
equally proportionate but separate reductions, B to Bl’ B1 to B2 s and so on
to E. Consumption of the X commodity increased with successive price decreases
and compensating income variations. The points illustrating these increases
(al, a2, a3 oeob) represent a continuum of indifference. By the axiom of *tran~
sitivity, if C is indifferent to 2y and al is indifferent o 859 etce, a5 is
indifferent to C and further, b is indifferent to C. By comnecting these points

of indifference (on the assumption of fine divisibility), the overall Compen-~




sating Income-Variation was seen to represent a continuous expansion along Cb,
lying between the inmer and outer rectangles (Cost Differences) that would re-
sult from a price fall and price increase respectively.

The Cb curve as a demand curve is somewhat different from lMarshall's
which resulted without compensation. Consequently Cb was termed a Compensated
demand curve in comparison to the Uncompensated Marshall curve. MNovement a=
long Cb illustrated the Substitution effect. Since it was previously estab-
lished that substitution caused the quantity of X demanded to increase, the

slope of Cb must be negative.

Samuelson's Analysis

Samuelson's analysis based on the concept of Cost Difference assumed
that in the presence of changing prices, the amount purchased remained fixed.
In Figure III, with a one~unit price=fall equal to BE, the amount which should
be taken from the consumer in order that he might just be able to buy the same
combination as previously is represented by BCDE, that is, the Laspeyres Cost
Difference. The amount to be given to the consumer in case of a price in-
crease from OE to OB in order to permit him to continue purchasing the Eb

quantity of X is represented by EbFB or the Paasche Cost Difference. Figure

IIT indicates pictorially that Hicks'! Compensating Veriation in Income (here~
after referred to as C.V.) shown by BCbE is greater than Samuelsonts Cost
Difference (C.D.) depicted by BCDE. Hicks explained that the size of the excess
(CDb) is attributed to the substitution that existed and so the total Sub-
stitution Effect is appropriately illustrated by CDb. Similar relationships
between CoVo, CeDo and the Substitution Effect can be identified on 2 small scale

vhen marginality in price changes .i& examined (again as shown in Figure ITI).



Note that the C.V. in a price~decrease becomes the Equivalent Variation

34 (E.V.) when price increases, and vise versa. Furthermore,

in Income
CeVs resulting from a price decrease exceeds the corresponding Cost
Difference C'D’l but is less than Go}).2 resulting from a price increase.
Functionally therefore, C.Dl < CoVe < C'DZ' |

The introduction of Marshall's demand curve to Hicks® analysis,
causes Figure IIT to be modified as shown in Figure IV, where Cb is the
compensated demand curve and (U, the uncompehsated; CDb and UGe are the
substitution effects, bU and cC the Income Effects. With the price~fall
Cb is the C.V. while Uc is the E.V.; with the price~increase, Uc is the
CeVo while Cb becomes the E.V.

Samuelson's method of Cost Difference is illustrated in Pigure
Vo Samuelson did not deny the possibility of substitution but regarded
it merely as a means to the end. He contended that the act of
‘substi'mting relatively cheap goods for the more expensive resulted in an
Overcompensation Effect rather than a Substitution effect. By way of
illustration, the Xl commodity is represented on the horizontal axis and
all others Xi(i = 2 to n) on the vertical axis. With the price relation
represented by HT the combination A represented equilibrium for the
consumer. If the price relation changes to HS, equilibrium would normally
change to say, Be In view of the enhanced real income position, the
quantity HH' (C.D.) could be taken from the consumer thereby enabling him

to continue purchasing the same quantity (A combination) as before.

3'g".ll‘he amount of money income which when taken from the consumer
results in a quantity response similar to that of a price increase.




Income or Purchasing Power

Other Commodities
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B Cc G
E D bu
0 , X
Commodity X

Fig. V.. Illustration of Compensated and Uncompensated
Demand Curves.

X

Commodity X,
Fig. 3. The Method of Cost Difference — Samuelson.



In presence of the lower price of Xl' however, the consumer would be
expected to increase his consumption of % as represented at Co By not
having been deprived of sufficient income the consumer was assumed under—
compensated in terms of income. Under—compensation caused satisfaction to
increase and, therefore, the consumer would be over-compensated, in terms
of satisfaction. Indifference curves are used in Figure V to illustrate
the Overcompensation effect. It is seen that the C combination is
indicative of a higher level of satisfaction than that at A and that the
movement from C to B illustrates the Income Effect, as in Hicks" analysis.
Hicks and Samuelson Compared and Contracted.

The approaches adopted by Hicks and Samuelson may be compared
and contrasted on the basis of some well-defined criteria:
(a) Asmnn_p» tions: Samuelson as well as Hicks assumed rationality and given
preferences, transitivity, consistent ordering, static and partial analyses.
Hicks made use of Weak Ordering. In his opinion it was a less restrictive
assumption one which promised versatility and offered greater scope for
his analysis and demonstration of compensation, substitution, and consumer
indifference. With the assumption of weak ordering his aggregation of all
commodities, except one, and his treatment of the "composite" as comprising
finely divisible units, was intended to be accepted as logical and
legitimate developments.,

Semmelson, on the other hand, assumed Strong ordering with the
result that the notions of continuity and indifference could not be
explicitly stated nor demonstrated, Similarly, the treatment of aggregates

could not be assuned finely divisible.




(b) Method of Analysis: In demonstrating the methods of Compensating
variation and substitution, Hicks utilized the ides of marginality.
Samuelson's demonstration of compensation through the method of Cost
Difference was possible only through finite analysis, in view of his

regid assumption of strong ordering.

(c) Some Concepts: Hicks explained that substitution exists and that it
is a phenomenon common to all consumers. Samuelson demonstrated over—
compensation rather than substitution. Consequently, while Hicks analysed
the Price Ef‘fec't in terms of Su’ostitu‘l:ion and Income Effects, Samuelson
saw it in terms of over-compensation and Income Effects.

(d) Einal Consideration: Hicks' assumption of weak ordering appears
realistic but his method in general necessitates rather difficult
measurements. With the difficulty of measurement surmounted, the approach'
could conceivably be used in the implementation of government policy.
Samuelson's method offers more practicability since all that is necessary
is for the same combination of goods to be purchased regardless of price
changes.

A few attempts at developing a dynamic theory of demand have been
made. However, much more remains to be done in this direction. It has
been observed that statistical approximation of a suitable form of demand
function requires numerous observations covering a prolonged period of time.
During the interval, changes of a dynemic nature may occur. Schultz,
viewing this possibility, suggested that variables which are functions of
time should be included in the model. The appropriate demand function, a

modification of the Walrasian type was therefore thought to be of the form:
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D= f(pl,pzoq..,pn,R,t)
where D = quantity demanded, pl = the mrice of the commodity demanded,
p2.°opn = prices of other commodities, R = disposable income and t = tine,
a "eatch all" category for the factors which cammot be conveniently
measured separately and which are changing slowly and smoothly.

A dynamic theory involves a knowledge of both the change and
velocity of the economic system. In this regard it is suggested that the
quantities consumed, as well as some other elements, must be considered
vectors which are functions of time35. Economics in its present state of
development cammot, with any degree of certainty resolve possible movements
in demand at a specified future date. Present "tools" and nmethods of
analysis permit only approximations. Therefore, the best that can be
done, is "to make a study of a series of statical equilibria, isolsote
their routine of change, if it exists, and hope that this routine will
continue to operate in the future."36

The Cobb-Douglas formulation is applicable to the approaches of
both Hicks and Samuelson. Hicks!' theory is particularly relevant since the
weak ordering technique makes it possible to identify substitution, income
and cross effects derived by the Cobb=Douglas function. Semuelson's finiﬁé
analysis is applicable if arc elasticity rather than point elasticity is
desired. Identification of the substitution (over compensation) effect is

rendered difficult by Samuelson's assumption of discreteness.

Phenry Schultz, op. git., p.56.

2
®hid., pp. 57-58



CHAPTER IV

THE DATA AND METHOD OF ANALYSIS

This chapter presents a discussion of the variables chosen, sources
and preliminary treatment of the data, limitations of time series data, the

model, and the method of analysis adopted.

Choice of Varigbles
The variables selected as being most pertinent in analyzing the
topic are those typically posited by economic theory, namely: real price of
a commodity, real disposable income per capita, real prices of related commods
ities, and tastes.l Where it appeared that advantages could have been gained
by increasing the mumber of independent variables, the analyses were so con—

ducted for the commodities involved.

Sources of Data
Traditionally, demand analyses are conducted on data obtained Ffrom
family budgeting and market statistics or time series. For purposes of this
study, time series were utilized in view of the period of coverage, availe
ability of data and the costs invélved. The main sources consulted were the
Dominion Bﬁreau of Statistics publications. It was realized that quarterly
or monthly data could more accurately reflect consumption responses to price

and income changes but data so arranged were not available.

Preliminany Treatment of the Data

Quantity consumed was regarded as the dependent variable., This was

lGeorge Jde Stigler, The Theory of Price, The Macmillan Company,
Revised Edition, New York, 1959, p.43.
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based on the observation that in all practical market situstions for foods the
consumer is a veritable price-taker. The consumer is confronted with guoted
prices and bargaining is usually absent. In reality, it is a case of unilstersl
dependence at the retail level compared to wholesaling where some degree of
bilateral dependence exists, since, by offering to purchase more of a good, the
buyer is sometimes able to secure reductions in the price previously quoted.

Taste was included as a variable in the analysis of some commodities
in spite of the observation that, for a large proportion of consumers, tastes
are relatively stable and "much of the greatest part of short~run changes in
consumption can be explained in terms of monetary factors,"2 By including
taste, it was possible %o evaluate changes in preference for these commodities
over time. |

Factors other than prices and disposable income are sometimes re-
sponsible for changes in quantity responses for foods. In this regard, in-
flation, deflation and population growth are prime examples. These consider~
ations were explicitly introduced by treatings:

(a) consunption on an anmual per capita basis, (b) prices and dis-
posable incomes in "real" terms by using consumer price indexes based on 1949
as deflators.

Original prices for red meats were reported according to specific
"euts". These prices were consolidated by "weighting" on basis of the pro-
portion of carcass weight represented by each "cut" as supplied by Canada
Packers Limited. |

Changes in consumers' preference for commodities were determined by

introducing an additional variable representing consumers® preference. Treat-

2Ihide, po53.
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ment of this varisble was similar to that which is often used; that is,
entering absolute numbers le.ese.2 for successive years. The direction of
sign (plus or minus) preceding the coefficient of this variable indicates
increase or decrease in preference over time. The nagnitude of change was

measured in terms of the statistical significance of the coefficient itself,

Limitations of Time Series Data
In analysing time series data problems of autocorrelation and

multicollineariw usually arise. Autocorrelation occurs when there is core
relation between successive observations in ihe series so that the residuals
are not rendomly distributed. This is the case in demand studies, for
example, where each price of a given commodity in successive time periods
shows some relationship to preceding and following prices. The preferred
situation is one in which residuals at the time t are not influenced by those
at time t—l and alsc. do not affect the resulté at time t+1.
T_‘he problem of Multicollinearity exists when two or more theo-
retically independent variables are significantly correlated. For example,
in estimating a demand relation from time series data, correlation is sus-
pected (through a priori reasoning) between prices and disposable incomes,
because of their role in determining business cycles. High intercorrelation
between independent variables leads to indeterminacy of observations and the
normal equations derived fail to produce reliable elasticities. Some amount
of indeterminacy may be effectively eliminated by Conditional Regression
Analysis in vhich one of the elasticities is known a priori and the other or

vo’chers are determined by least squaresobi

3H. Wold and L. Jureen, Demand Anal sis, John Wiley and Sons, Ince,
New York, 1953, pe47.
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Failure to adjust the data for both these disturbances usually
results in coefficients that are misleading so that their applicability to
real situations is limited and questionable. Tests have been devised and
recommended for examining randommness of residuals with a view to ensuring
relatively reliable coefficients.4 That which has been most often used igs
Von Neuman's Ratio: (K) which involves calculating the ratiow of the "mean
square successive difference" to the variance of estimate,B That is, auto=
correlation among sample residuals is calculated with respect to the variance
of estimate.

Von Neuman's Ratio. (X) is given as:

-1 2 2
where A e° = g (e, - ey 1) and seg = ?et ,
‘ N1 n

A e2 is a measure of autocorrelation and e, is the residual at time +.

Critical K values have been calculated and tabulated for one and five
per cent levels of significance.6 If the calculated value of K is less than
the lower criticael value there is positive autocorrelation. If the value is
greater than the higher critical value, there is negative autocorrelations A4

calculated value of K which falls between the lower and upper critical values

4M. Ezekiel and K.A. Fox, Methods of Correlation and Resression
Analysis, John Wiley and Sons Inc., New York, 1961, 1e335.

STpid.

6Ibid‘, Pe341e
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indicates that autocorrelation is tolerable. The method of First Differences
is suggested as an effective device for lessening autocorrelation. Omission

of one variable is an effective treatment when multicollinearity is high.

The Model

An aggregate demand model utilizing the Cobb=Douglas formulation was
arbitrarily chosen for use in deriving national demand functions for selected
agricultural commodities. The following are valid theoretical reasons which
prompted the use of this type of model:

2. the method is relatively simple. Coefficients are comparatively

easy to calculate and a "good fit" to the data is usually secured.7

be in comparison to other methods, the different elasticities are
calculated directly since they are thé numeric values of the bi indexes
(i=leesesn)s

The basic algebraic form of the model was
B, B, B BX .

- v 2 nn
Q. = ¢ Xit X?t ABt cocse €

€

Expressed in logarithmic form this model appears as

log Qit = log a + BllogXit + ;321og'x2_b + BBIOgXBt +ooet
Bn};ntloge+log8...9.........o..-....(4)

or

10g’ Qlt = log g + bl 10g}{it + b2 10%11{2%, + b310gx3t Feoo0eot

bn Xn’t ¢ © & © e o o e ¢ o e e o 6 @ 6 & o o o o @ & o o o © o (5)

TA.R. Frest, "Some Experiments in Demand Analysis," Review of
- Economics and Statistics, Volume 31, 1949, p.36.




Equation 5 is obtained from equation 4 on basis of the assumption that %he

a and b values are unbiased estimates of the alpha (¢) and beta (B) co=
efficients, and that estimated consumption (Qit) rather than actual consumption
(Qit) is evaluated.

The variables in equation 5 were interpreted as follows:

;4 = consumption of the ;¥ commodity at time t (i = leesn)e
Xit = real price per unit of the ith commodity at time t,
th = real disposable income per capita at time t,

Lzgeo Xn-lﬁ = real price per unit of related commodities at time %,
Xht = tThe change—in-taste variable, a = the numeric constant,
bl’bz’bB,‘oo bn»l = the elasticities with respect to Kl’ Xz, XB..OX£F1
respectively, e denotes a constant (2.71828), the natural logarithm of which
is 1, and bnzht the index to which e is raised.

The date for beef and pork were pre~tested for autocorrelstion and
multicollinearity by variations of the basic model as shown in equations 6, 7
and 8 below, with a view to selecting the form which gave the most satisfactory

results in terms of these disturbances. Coefficients were therefore derived

and evaluated from:

log Q;4 = log a + bylogky + bylogk, + byloghy + by o oo eceeses(6)

log @, = loga + b, Blogk, + (1-5)1ogX2 + b, 8logky
+ byflogk, + bsAlogk, + boflogk, + L I AN (0]

A log Qit = log a + blAlogXl + bgﬂlogX2 + bEAlogX3
+ b4X4 L 2 ° @ o L ] L] L L] e o e o ® ® L3 e o e e e e o @ e e o -3 (8)

Equation 6 was a direct application of the basic form (equation 5)

with the variables similarly interpreted.



It was hoped that the method of Partial First Differences (ime
plicit in equation 7) would aid in removing or ameliorating disturbances
arising from autocorrelation and multicollinearity and, at the same time,
would meke it possible to derive short run and long run elasticities. In
view of the manipulations it was necessary to interpret the independent

variables in equation 7 as follows:

Xl = price of the commodity,
Xé ‘= previous year's consumption of the commodity,
X3 = change in annual disposable income,

= previous year's disposable income,

X
4
XE = price of a related commodity,
Xg = previous year's price of the related commodity and

X7 = the change-in-taste variable,

Equation 8 involved First Differences of all variables each of
which was interpreted as in the basic form (equation 5)e The delta (a) in-
dicates the first difference between two successive years, for example,

s log Xl = 1ogX1t - logXlt_1

Numerical results of the preliminary tests are given in Table V
and formed the basis for comparison, evaluation and final selection. X
values indicate the calculated levels of autocorrélation while the Ty CO=
efficients (1 = leeon; k = 2,..n) indicate significant correlations between
variablese8

| Selection of the model used was by a process of elimination as

follows:

81% was thought unnecessary to include insignificant correlations.
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Equation 6 was rejected because autocorrelation was strongly pos—

itive for each commodity, with calculated X values less than the lower critical
values stipulated at given levels of probability. In addition, the following
variable~combinations were significantly correlated: beef price and disposable
income; price of beef and price of pork; disposable income and price of pork
(Teble 7).

The method of Partial First Differences (equation 7) was generally
acceptable in terms of autocorrelation. It was however rejected because of
the prevalence of significant intercorrelation between the variables as deg—
ignated in Table V. With the method of complete First Differences (equation
8) autocorrelation was in general within acceptable limits, with respect to
the critical values stipulateds Price of beef and disposable income were
significantly correlated but only at the five per cent level.

On basis of the above findings equation 8 was deemed the most sate
isfactory and was consequently chosen as the form on which the study was con-
ductede In addition to the empirical results (presented in Table V) indicat-
ing the validity of total First Differences, the method gives adequate con-
sideration to year-to-year similarities and dissimilarities in movements.

The elasticities computed are therefore likely to be within very close proxinity
of their ftrue values.

| Statistical predictions were made on basis of the demand functions
derived, each from a different set of independent variables. The following
criteria were used as guiding principles in selecting the function on which to
predicts:

ae levels of statistical significance of the regression coefficients.

be levels of statistical significance of the multiple coefficient of




“TABLE V

"RESULIS OF TESTS OF AUTOCORRELATION AND MULTICOLLINE%RITY,
BASED ON DATA FOR BEEF AND PORK, CANADA, 1926-62

xﬁEquation “Commodity \ Autocorrelation 'Multicollinearity
5 b - % bt
i
r23 = "'0560
b — ** L.d — 6-*)&"
6 Pork K = 100790 1‘13 —_— Q754 9 r23 = n73 9
*
I*12 = ~.560
3 853° e 800
7 Beel K = 2eO 53 I'14 = 9935 $ r26 = s O H
3%
I'46 = 0678
Pork 1.8564° 627" g5
7 or. K = o8 5 4 r15 - e 7 $ r35 - '7 3 b
ok %
1'36 = ".789 9 I’46 = 0725 9
= —a682
I’56 -— e
c ¥*
8 Beef K = 1.7789 Ty, = 2603
#*
8 Poxrk K = 2.2162° Tog = #6035

@Source: Computed. Oumitbing the years 1940446.

bdenotes positive autocorrelation.

Cdenotes tolerable level of autocorrelation.
indicates significance at the one per cent level,

*
indicates significance at the five per cent level.



determination (Rz)a

c. the number of independent variables included.

"

de. the amount of departure of estimated consumption (Y) from actual
consumption (Y) shown graphically (Appendix B).

The basic assumption was that the rate and direction of change in
population growth, disposable income and commodity prices prior to 1962 would
continue between 1962 and 1970. This implicitly assumes that technological
changes will continue to be greatest in some areas of rroduction and that the
overall increase in supply will be commensurate with *he consequently lowered
prices, at least until 1970. This implies that there will be no undue pres—

sure arising from increased bidding-up of resources for food productione

The Method of Analysis

Hultiple Regression analysis based on "least squares"9 was employed.
The validity of this method has been noted by Foote, for example, in his show-
ing that the application of regression to time series data produces relisble
estimates of direct and cross elasticity coefficients.lO The single equation
approach was deemed adequate after examining the findings and comments of major
contributors to demand theory. Working discovered, for instence, that the
simultaneous approach does not rrovide more reliable demand elasticities in

a majority of cases;ll Additional support to the validity of the single equa~

9The nmethod used to estimate the basic coefficients ("a® and ") in
order to obtain the best fit to the data. By minimizing the sum of squared
deviation a linear and unbiased estimate of the dependent variable is usually
obtained.,

lORichard Je Foote, Analytical Tools for Studyine Demand and Price
Structures, Agricultural Handbook, No.146, United States Department of Agri-
culture, Agricultural Marketing Service, Washington D.C., August 1958, 1.88.

I;E.J. Working, "Progress in the Study of Demand for Farm Productst,
Journal of Farm Lconomics, American Farm Economics Association, Vol. 37, Part
II, 19559 P-971.




tion method is demonstrated in Klein's Mongrel Function analysis.l2 A demand

relation over time represents a continuum of equilibrium between supply and
demand. In static analysis the demand curve is traced out if shifte in
supply are dominant, and demend characteristics may be estimated with quantity
dependent on price. The method of simultaneous equations is more applicable
where supply and demand are assumed dynamic in nature.

Regression analysis is applicable where ‘there is reason to suspect
"cause and effect" in a functional way between or among variables. In demand
studies, for instance, it has been shown that the quantity of a good demanded
is functionally related to prices and incomes. The apparent "cause" variables
(prices and incomes in this case) are designated independent variables while
the "effect" variable (quantity demanded)vis the dependent variable. Regres-
sion analysis attempts to examine closeness of relationships in s statistical
sense by indicating the proportions of variability in the dependent varisble
which are explained or unexplained by the independent veriables.

By way of illustrating the regression technique, assume that average
milk consumption (Y) is dependent upon the price per unit of milk (X). In this
simplified case, the relationship may be expressed in the following algebraic
model:

Y = £(X)
A set of hypothetical observations, plotted graphically, forms a scattergram
as in Figure VIa. The relationship may be illustrated alternatively by means
of a regression equation of the form:

Y = a+btl{+e

12Lawrence Ro Klein, An Introduction to Econometrics, Prentice Hall,
Inc., New Jersey, 1962, pp.S=18.
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where X and Y are milk prices and average milk consumption respectively; "a" is
a numeric constant indicating average consumption of milk at zero price; "b" is
the regression coefficient or slope of the line showing the marginal change in
milk consumption per unit change in price; "e symbolizes unexplained error or
residual arising from faulty observation and measurements and the effect on
consumption of variables other than price.

The appropriate regression line to the data may be statistically
estimated from the scatter and is illustrated by DF in Figure VIb, where the
equation is Y = a + bX + e. The true relationship may take the form Y = @
+BX + € represented by TG in the figure. True error (s) and residual (e) are
shown at any point by their departure from their respective regression lines.
That is, Yi - fg = e where Y is the observed occurence, § the estimated, and
e; = the residual (i =1 to n). This is illustrated at S in Figure VIb where is
the distance from S to the true regression line and e is the distance from S to
the estimated regréssion. The parameters oy By, and € are estimated by the statis-
tics a, b, and e. True error (e) cannot be observed and is governed by some
qualifying assump’cionsgl3

Simple regression refers to a cause and effect relationship with one
independent variable. Where there are more than one independent variables, as
in the present analysis, Multiple regression is the appropriate operational
technique. This implies thet in multiple regression, chenges in the dependent
variable are ascribed to the influence of more than one independent variables
acting individually or in concerte

The relationship in Figure VIb depicts a case where the regression
coefficient is constant at each point on the line. A relationship so character-

ised is termed linear in description of the regression equation and the appro-

priate regression line fitted. In comparison to the linear relationship

15 S. Valavanis, Econometrics; FeGraw Hill Book Company, Inc., Hew
Yorky 1959) PP 9 - 17.
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.  n 14
there are those which assume curvilinear forms.

Regression analysis was first applied to controlled experiments
because it was possible for observations to be made independently of one an-—
other. By controlling extraneous factors and concentrating on main influences,
interdependence among variables offered no serious obstacle to obtaining
reliable resulsts. The method was adopted in the social sicences where most
prevailing factors are not subject to control. Consequently, the tenet of
complete independence asmong variables is never fully realized, with the
result that biased and unrealiable estimates are likely.

Barly investigators doubted the validity and applicability of regres—~
sion analysis in the social sciences. In particular, they questioned the real-
ism underlying the assumption that observations are from a definite and vn-
changing universe.15 It was observed that no universe was ever observed %o be
so static since human characteristic traits were constantly undergoing changes.
In the absence of human intervention it was observed that forecasts were based
on the assumption that the vast rate and degree of change would continue in the
future. With the social sciences so characterized by purposeful intervention,
such a continuum was never certain and projections were invariably faulty.

In general, dissatisfaction with regression analysis was centred maine
1y around: choice of approrpriate regression, bias due to faulty observations,

innate problems with time series data, and complications due to simultaneous

14See for example, Albert H. Waugh, Elements of Statistical Nethod

Third Edition, McGraw=Hill Book Company, Inc., ew York, 1952, pp. 340-362.

15See for example, G. U. Tule, "Why Do We Sometimes Get Nonsense
Correlation between Time Series?" Journal of the Royal Statistical Society,
Volo 89, N’Oc l’ 1926, Pp. l‘“64—¢ .
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relationshipsal6

The problems associated with time series data have already been dis—
cussed in an earlier section. As regards the other issues: It was observed
that, in absence of definite empirical evidence each of several variables could
be treated as dependent and that with each treatment, different regressions were
obtained. This possibility now appears trivial since in every experiment the
researcher's objectives and a priori knowledge of causgl forces make it POS=
sible to identify and isolate the most pertinent causal variable. Because
cause and effect are not readily isolated in the social sciences as they are in
the more exact sciences where adequate control is possible, justification must
be reached either from experience or by theoretical inference.

In controlled experiments the randomisation principle which neutral-
izes the effects of uncontrolled influences is used Ho reduce correlation be
tween error and causal variables. Extraneous factors in the social sciences
are largely uncontrollable and tend to pose problems for empirical research.

In any analysis it is customary to include only those regressors whose in-
fluences, as judged by experience and a priori knowledge, are believed to be
most dominant. This is in effect the Proximity Theorem which is justified on
grounds that (a) regression attempts to give only a theoretical explanation,
in which case, meaningful simplicity is permissable and (b) data are available
for only a limited number of these extranecous factorsol7

Errors in observed data promote disturbance in the analysis since

‘O], Wold, and L. Juveen, op. cife, pe 25,

17
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independent variables must then fail to explain 2ll the variation in the
. dependent variable. The biasing effects of error should be corrected prior
to analysing the data. Special formulae and other adjusting techniques have
been recommended to counteract departures from the optimum,18 With the neces=
sary adjustments carried out, it is shown that regression analysis leads to
unbiased estimates of basic coefficients, for example: B = b,19

Simultaneous relationships are necessary in demonstrating a system
of moving equilibrium. In addition to computational difficulties there are
problems of identification in oider to ensure unique estimates. Simultaneous
relationships are justified by the argument that any point on a scatter com-
prising quantities and prices is in effect a point of equilibrium between
supply and demand. Contimval simultaneous shifts in demand and supply are
responsible for the spread of the scatiter and serve as a guide in performing
and interpreting the analysis.

lost of the uncertainty about and criticism of regression analysis
has now been clarified and resolved. Important findings and disclosures have
fostéred revitalized dependence on time series regression, in particularazo

Validity of the method is ensured and is supported by Wold for example as fol-

lows:
The traditional methods of regression are essentially sound and
wuch of the confusion around the controversial issues can e re=
18 . , .
See for example, Ho Wold and L. Jureen, OPe cites equation (2),
Pe38a

19Ja Johmston, Econometric Methods, McGraw=Hill RBook Company, Inc.,
I\IQT’T YOI'I{:, 19659 pp_e 108“'109&

20Ma Ezekiel and Ko A« Fox, OPe Cile; Po 328




moved by bringing out more explicitly the basic logical principles
behind the regression methods. demend anslysis, at least, it
can still be safely recommended.

I, Wold and T. Jureen, op. cite, pp. 29 and 59.



CHAPTER V

INTERPRETATION AND EVALUATION OF STATTSTIGAL RESULIS

This chapter provides and evaluates national demand functions
derived by the method of least squares, utilizing first differences in the
Cobb-Douglas form of equation. Empirical results are presented for red
meats, poultry and eggs, dairy products, fats and oils, beverages, starches,
cereals and vegetables, for the period 1926-62. The years 1940-46 were
omitted because of abnormal price conditions resulting from the influences
of World Waer II. In those instances where price and/or consumption data
were lacking for all or a part of the pre-war period, the analyses were
based on the post~war period alone. Also, there were instances in which
data for the post-war period were reported as of 1949 onwards, as exemnpli-
fied in the case of some vegetables. The period analysed in such cases
was from 1949 to 1962. A change-in-taste variable was included, in the

analysis of those commodities for which data were available from 1926-60.

Red Meats

Included in this category are beef and veal, pork end lamb. Dif-
ferent analyses were performed with a view to determining the direct and in-
direct economic relationships between red meats and other important food
groups. The results of these analyses are given in equations 6.1, 6625 603,
and 6.4, of Table VI. Standard errors of the individual regression coeffi-
cients are given in parenthesis.

Bquation 6.1 shows that the mean regression coefficient (elasticity)
Tor the weighted price of red mests Kl) is =.48. This indicates that with

a one per cent increase in the weighted price of red meats, ceteris paribus,
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per capita consumption of red meats decreases by about .5 per cent. The
- positive income elasticity of .35 indicates that consumption of red meats
increases as disposable income increases and provides empirical evidence
that red meats may be classified as normal goods.

There are indications that red meats and poultry meat are com=
plementary. This observation is borne out by the cross elasticities of
=150 and =.641 in equations 6.1 and 6.2. The coefficient =.150 indicates
that if the weighted price of poultry meat incresses one per cent, per
capita consumption of red meats may be expected to decrease by about .15 per
cent, assuming other variables constant. On the other hand, a similar pro-
portionate increase in the weighted price of red meats may decrease con=—
sumption of poultry meat by as much as .6 per cent. These negative cross
relationships between red meats and poultry meats indicate that the weighted
prices of both groups of meats move in the same direction.

The regression coefficient =1.063 in equation 6.2, suggests that
consumer demand for poultry meat is elastic. As rvetail prices change one
per cent, consumption changes more than proportionately. Furthermore, the
b2 coefficient shows that income elasticity of poultry meat consumption is
elastic since changes in consumption of poultry meat in response to income
changes are more than proportionate to the changes in incomes. The multiple
coefficients of determination (4580 and .579, with stendard errors of .009
and 026 respectivelyy were both significant at the five per cent level.
These suggest that the independent variables considered accounted for only
about 58 per cent of the variability in red meat and poultry meat consumption.

The observation of complementarity may be contradictory to the tra-

ditional belief that red meats and poultry meats are substitute commodities.
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However, the very partial nature of the analyses, occasioned by the inclusion
of a restricted number of independent variables, makes it impossible %o
categorically reject the possibility of substitution between these two Eroups.

Equation 6.3 shows that if the weighted price of poultyry meat is
omitted and those of cereals and vegetables included, the proportion of ex=—
plained variation in consumption of red meats decreases from .580 to Hlla
This reduction in.R2 indicates that the weighted price of poultry meat (equa=
tion 6.1) has a greater influence on red meat consumption than the weighted
prices of cereals and vegetables, introduced gimultaneously (equaﬁion 6.3).
The amount of scatter about the regression line is increased as indicated by
a slightly higher standard error of .010, compared with the previous .009,

Equation 6.3 also shows that while demand elasticity decreases only
slightly in magnitude and level of significance (from .48 to .43) the decrease
in income elasticity ie more pronounced (from .35 to .12). Although not
statistically significant even at moderate levels, the income elasticity of
+125 again indicates a tendency for red meat consumption to increase with
increases in disposable incomes.

There are indications of economic independence between cereals and
red meats and between vegetables and red meats, as demonstrated by the small
but positive cross elasticities of .121 and .050 respectively. The insig=
nificance of the coefficients with comparatively high standard errors serve
to masgk the possibility of a clear and definite relationship between these
commodities. On the basis of the statistical evidence obtained, therefore,
the economic relationships between cereals and red meats and between
- vegetables and red meats remain indeterminate.

Equation 6.4 shows the results obtained when other independent vari=

ables were introduced into the analysis. The proportion of variability in
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red meat consumption explained by these variables is not only significant
but substantially increased. The multiple coefficient of determination
(.846) indicates that only about 15 per cent of the varigbility in red meat
consumption remained unexplained. The standard error of estimate (.008) is
evidence that most of the observations fall along the line of regression and
hence, indicates a "good fit" of the data.
With the usual ceteris paribus assumption, further observations
may be made from equation 6.4. These may be enumerated as follows:
l. fthe relationship'of complementarity between red meats and
- poultry meat as indiéated previously in equations 6.1 and 6.2 may not be
stated with any degree of certainty, in view of the small and insignificant
b3 coefficient with its standard error of .1%8. ILack of significance could
be a genuine reflection of the lack of a true economic relationship. It may
also be due to the limited number of observations and %o a reduction in the
‘degrees of freedom caused by the introduction of additional independent vari-
ables. TVhether there be substitution or complementarity between red meats
and poultry meat, the implication in each alternative is that o given one per
cent change in the price of poultry meat nmay have a practically imperceptible
effect upon the quantity of red meats bought.
2+ DBecause of statistical insignificance and standard errors
greater in magnitude than the regression coefficients themselves, no definite
statement may be made regarding the economic relationship between red meats
and vegetables and between red meats and potatoes, on basis of the statistical
results obtained. The relationship as indicated in the equation might be
positive or negative, thereby indicating independence,
3¢ Substitutability has been significantly demonstrated in the case

of red meats in relation to cereals, although this cross relationship is in-

dicated only at a moderate level of significance,



4. The mean regression coefficient of the weighted price of red

meats is slightly in excess of .43 and compares favourably with those pre-
sented in equations 6.1 and 6.3.

5« Income elasticity of red meats is positive and gpproximates 35

6. There are indications of slight complementarity between dairy
producte and red meats and between beverages and red meats, as demonstrated
by the moderately significant cross elasticities of =.418 and =+093 respec=
tively. With a one per cent increase in the weighted price of dairy products,
the amount of red meats purchased or consumed decreases by about .4 per cent.
A similar price change in beverages may cause red meat consumption to change
by only .1 per cente

Bconomic theory states that as the mumber of independent variables
in an analysis is increased, the resulting coefficients become more realistic,
since real market price situations are more closely approximated. In this
light, the elasticities presented in equation 6.4 may be regarded as demon=
strative of the market being investigated, on basis of available data.

Important economic relationships between individual foods may be
concealed if analysis is confined merely to food groups. Taﬁle VII presents
results for individual meats, with a view to elucidating the inter-relation-

ships between them.

Individual Meats
Beef:
Demand elasticity for beef is slightly in excess of =.3 as given
in equation 7.l This is an estimate of relative inelasticity and indicates
that a one per cent increase in beef price may decrease Eeef consumption by

about .3 per cent. The effect of income changes on beef consumption has not
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been significantly demonstrated by the b2 coefficient (.188). The cross

relationships expressed by the b3 and b5 coefficients of the equation suggest
that beef is substitutable with pork but is complementary with lamb. A de-
finite economic relationship between beef and chicken meat has not been estab-
lished due to the insignificant b4 coefficient with its comparatively high
standard error (.651). Relative dependability of the coefficients is sug-
"gested by the high proportion (over 85 per cent) of variability in beef con-—
sumption explained by the independent variables considered.

Popk:

The mean price elasticity for pork (=.662) in equation 7.2 ine
dicates that pork consumption may be more sensitive to price changes than is
beef consumption. A one per cent change in pork price may significantly de-
crease its consumption by as much as .6 per cent. In spite of greater re-
sponsiveness to price changes the mean elasticity coefficient for pork is
less than unity. The positive signs preceding the cross elasticities between
pork and beef, pork and chicken meat and between pork and lamb indicate slight
degrees of substitutability between pork and each of the other meats. In g
statistical sense, however, these relationships are not significant and are
therefore inconclusive, on basis of the empirical evidence obtained. Pork
consumption decreases significantly as disposable incomes increase. This
tendency, the major characteristic of inferior goods, is indicated by the
negative income elasticity of 1.429 (equation 702).

The variables analysed left a considerable proportion, about 48
per cent, of the variability in pork consumption unexplained. The come

paratively high standard error of .035 indicates variation in excess of

acceptable magnitudes, about the regression line fitted.
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Lamb:

Consumer demand for lamb is highly elastic, with a mean elasticity
coefficient of -1.784 (equation 7.5). The size of this coefficient illustrates
a tendency for lamb consumption to change more than proportionately to a given
change in price. Lamb appears to be substitutable with chicken meat. The
relationships between lamb and beef and between lamb and pork appear +o be
very slight and may not be clearly identified from the empirical results. As
is the case with pork, lamb consumption appears to decrease with incresses in
disposable income. The degree of sensitivity to income changes is not sig-
nificant even at moderate levels but is comparatively smaller than that for
pork. The multiple coefficient of determination and the standard errvor of
estimate indicate that more than 75% of the variability in lamb consumption
is explained by the real price of lamb, real disposable income and real prices
of beef, pork and chicken meat. |
Chicken Meat:

Statistical results for chicken meat, evaluated in relation %o in=
dividual red meats, are given in equation T.4. Chicken meat is highly and
significantly elastic, with respect to changes in disposable income and its
own price. In the presence of other meats, income elasticity in excess of
unity end an inverse price quantity relationship may be expected. The posi-
tive and significant income elaéticity indicates that chicken meat may not be
regarded as an inferior good. Chicken meat is complementary with beef and
pork. This observation shows that while beef and pork might be substitutable
with chicken meat as indicated in equations 7.l and 72, the relationship is
not necessarily true of chicken meat in respect to beef and pork. There is

a completely reversible relationship of substitution between chicken meat
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and lamb, at slightly varying magnitudes.

Inclusion of some additional variables in the analysis of demand
for chicken meat resulted in a better fit to the dats as may be ascertained
(in‘eqpation 7.5) from the large increase in the coefficient of determination
and a reduction in the standard error of estimate. Demand for chicken meat
appears To be significantly inelastic instead of significantly elastic. In-
come elasticity remains significant and in excess of unitys. The relation-
ship between chicken meat and red meat and between chicken meat and potatoes
has not been made ciear by the cross coefficients obtained. Complementarity
is significantly shown between chicken meat and wheat flour and, to a lesser
extent, between chicken meat and vegetables.

In general, th@ cross elasticities in Table VII indicate that the
maghitude of substitution or complementarity between commodities may not be
stated with any degree of definiteness in a number of cases. Tt nay be seen
that even where relationships are significantly demonstrated, the relation-
ships may not be fully reciprocated. For example, by comparing the estimates
+358 and o177 for beef and pork in equations 7.l and Te2y beef tends to be a
~ better substitute for pork than pork is for beef. Chicken meat is comple=
mentary with beef while the relationship from the opposite direction (be-
‘tween beef and chicken meat) may not be clearly identified. Complementarity
is more clearly marked between beef and lamb than between lamb and beef.
There has been no statistical evidence of a definite relationship between

lamb and pork, as indicated by the coefficients in equations 7.2 and 7.3.

Zggs
In the discussion which follows, consumer demand for eggs is eval-

uated in relation to closely related foods in breakfast and pastry uses.



Data availability for the entire period made it possible to examine the
trend in consumer preference for eggs. The empirical results, illustrating
consumer demand for eggs, are presented in Table VIII,

Equation 8.1 is based on a five-variable relationship. These vari-
ables are: real price of eggs (Xl)’ disposable incone (Xg)’ real price of
bacon.(XB), consuner preference (Xﬁ)l and per capita egg consumption as the
dependent variable (Yl).

The highly significant and inverse relationship of =~.31 between
egg consumption and the retail price of aggs is indicative of an inelastic
demend for eggs. That is, with a one per cent change in the price of aggs,
the quantity demanded changes less than proportionately, that is, by about
«3 per cent. An income elasticity of .37 indicates that eggs are normal
goods and may show significant changes in the amount consumed, in response
to income changes. The relationship between bacon and eggs has not been
clearly supported on basis of the empirical evidence provided by the co-
efficient. It is indicated by the b8 coefficient that consumer preference
for eggs, although relatively stable, has been increasing slightly.

Cross relationships between egg consumption and most of the ine
dependent variables coincided with the postulated effects of the variables.
For example, observation of market behaviour gives support to this inverse
price relationship. As incomes increase consumers are enabled to utilize
eggs in more varied forms. Increased purchasing power may stimulste greater
egg consumption, and perhaps improve the nutritional value of foods consumed .

Although less than 50 per cent of the variation in egg consumption

lEXpressed as XB in Table VIII, for convenience.
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was accounted for, the coefficient of determination (.406) with a standard

error of ,015 was significant at the five percent level.

Bouation 8.2 shows the results when dairy products (X4= the weilghted
price of wilk and butter) arve introduced as a composite related commodity.
These results are close to those obtained in equation 8.1. Demand and income
elasticities of =30 and .38 respectively are inelastic and are further evi-
dence that a one per cent increase in the price of eggs may reduce egg con-
sunption by about .3 per cent, while a similar increase in disposable income
may result in increased egg consumption of the magnitude of about .38 per
cent. Similarly, the trend in preference for eggs, the R2 and S values are
comparable to those in equation 8.1. With a cross elasticity of =.002 and s
standard error of .143, no definite relationship may be established between
dairy products and eggse

In the finsl analysis presented in equation 8.3, beverages (coffee
and tea), bread and potatoes are introduced as variables which may have im-
portant influences on egg consumption. These additional variables are des—
ignated Xé, Xg and X7 in the table. Demand and income elasticities of =30
and .38 agein indicate the inelasticity of egg consumption in response to
price and income changes. The inverse price quantity relationship and pos-
itive income elasticity are also evident. Economic relationships between
eggs, bacon, dairy products, beverages, bread and potatoes have not been made
conclusive even at moderate levels of significance.

By introducing these additional variables, the coefficient of
determination and the standard error of estimate were increased in magnitude.
Nonsignificance of the coefficient of determination as well as of many of the

elasticity coefficients may be expected, by virtue of the limitations imposed



by loss of degrees of freedom, caused by the increase in the number of in—

dependent variables.

Dairy Products, Fats and Oils
Dairy Products

In addition to analysing demand for dairy products as a composite
commodity, analyses were conducted for the individual components as well. In
one instance the composite comprises whole milk, cream and butter. This made
it possible to evaluate consumer preference since price and consumption data
were available for the entire period. In another instance, the analysis was
based on whole milk, cream, butter and cheese consumption 1949-62, since price
data for cheese were not reported for the preceding period. The analysis for
butter was similarly restricted because of limitations imposed by the unavail-
ability of price data for margarine, a commodity closely related (in use) to
butter. Empirical results for dairy and its individual components are presented
in Table IX(a).

It was hypothesized that the commodities most closely related o
dairy products are: cereal products, red meats, bread and beverages (coffee
and tea). The prices of these, in addition to disposable incomes and the
weighted price of dairy products, were expected to explain most of the vari-
ability in the consumption of dairy products.

Substitutability and complementarity between dairy products and other
foods may be associated with purchasing pettern as well as with actual cone
sumption. For instance, whole milk, cream and butter may be complementary
with cereal products in breaskfast and pastry uses. On the other hand, con-
supers might assess the economic feasibility of buying more dairy products

instead of meats, and viee versa, in light of market situations.
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The bl and b2 coefficients in equation 9a.l1 indicate that changes

in consumption of dairy products (whole milk, cresm and butter) are not sig-
nificantly related to changes in disposable income or its own weighted price.
In agbsence of statistical significance and with standard errors of .217 and
+141, price and income elasticities for this composite may be expected to
fall between — o170 and +264 and between -.076 and .206, respectively. The
relatively low estimates of price and income elasticities obtained indicate
that consumers might be consuming these commodities in approximately the
same rate at which they are desired, and so, the effects of price and income
changes are not marked.

Complementarity between dairy and cereal products is indicated by
the negative and significant b3 coefficient (-.195). This result illustrates
the tendency for consumefs to curtail purchases or consumption of whole milk,
cream and butter by about .2 per cent. in response to a one per cent change
in the weighted price of cereals. There has been a positive change in con=—
sumer preference for whole milk, cream and butter, as a composite.

The demend function implicit in equation 9a.2 relates %o the aggre=
gate of whole milk, cream, butter and cheese., In addition to their welghted
Price and disposable incomes, prices of red meats, bread and beverages were
considered causal variables in the consumption of dairy products. The co-
efficient —.012 shows a negative but insignificant price quantity relation—
ship for diary products. Income elasticity is positive and in addition,
statistically significant. The income elasticity coefficient (.306) indicates
that increases in disposable incomes may be expected to promote increased
consumption of dairy products to a magnitude of about .3 of a given relative

income change. Red meats and dairy products appear to be complementary, as
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shown by the significant and negative cross coefficient .079 in equation
%9a+2s The appearance of complementarity between these commodity groups may
be expected since a change in the price of one is likely to be reflected in
the price of the other, in a similar direction. Substitutability between
bread and dairy products, as shown by the 357 coefficient may best be
explained in terms of choice during purchase. If the price of bread in-
creases, consumers might be induced to purchase more of dairy products with
a4view to increase home baking. The cross elasticity of .015 between dairy
products and beverages (coffee and tea), although positive, is not signi-
ficant and in this regard, may not be used to specify an economic rela—
tionship.

Consumer demand for whole milk and cream, butter and cheese, taken
individually, may be described as inelastic, since the magnitude of the
elasticity coefficient is significant in each case and indicates less than
a proportionate quantity response to a given price change. With a price
elasticily of =712 demand for cheese appears to be the least inelastic; On
the other hand, butter tends to be the most inelastic, with a coefficient
of =.152. Vhen contrasted with cheese and butter, demand for whole milk and
cream is intermediary.

Income elasticity is positive for butter and cheese. Income changes
do not seem to significantly affect consumption of whole milk. These re-
lationships may be determined from the b2 coefficients in equations 9a.3,
9a.e4 and 9a.5. The implication is that consumption of butter and cheese in-
creases as disposable incomes increase. Of the three commodities cited above,
butter may be expected to exhibit the largest income~quantity response. Text,

in order, are cheese and whole milk.
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Red meats and bread are complementary with whole milk and crean
(equation 9a.3). There is no real evidence of the true relationship between
beverages and whole milk.

Equation 9z.4 shows that the traditional belief of substitution be~
tween butter and margarine has not been supported by the empirical evidence
at hand. On the other hand, bread is complementary with butter, as shown by
the negative and significant cross elasticity of .934. The b5 coefficient
in equation 9a.5 indicates that with a given increase in the price of bread,

 consumers increase their consumption of cheese more than proportionately.
Substitution between bread and cheese may be more meaningfully explained in
terms of purchasing behaviour rather than actual consumption.

With the exception of the relationship presented in equation 9a.2
less than 50 per cent of the variability in consumption of dairy products
was explained, in spite of relatively low standard errors. This might be due
to weaknesses of the model itself, to omission of the more pertinent vari-
ables or to possible inaccuracies in the data.

Fats and Oils:

The items selected in this group are margarine, lard and shortening.
Empirical results for these are presented in equations 9beby 9b.T7 and 9b.S.
Margarines

With a one per-cent increase in disposable income, consumption of
margarine decreases by more than one per cent., This observation is implied
in the negative b2 coefficient, in excess of unity. Furthermore, margarine
exhibits a positive price quantity relationship, the magnitude of which is
indicative of a highly 'imelastic demand Ffor the commodity. These charac=

teristics of price and income elasticities serve to confirm the traditional
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belief that margarine is an inferior good. There is evidence of substitution
between margarine and butter, as shown by the positive cross coefficient .260.
With margarine a substitute for butter, the complementary relationship between
bread and margarine may be expected.

Lard and Shortening

Lard may similarly be termed an inferior good in view of its nega~
tive income elasticity. A similar relationship has been indicated for shorte
ening but cammot be stated with any degree of definiteness, owing to a lack
of statistical significance. The significant and larger estimate (~1.849)
for lard indicates that inferiority is greater than in the case of short~
ening.

Consumer demand for lard is less inelastic than that for shortening.
4 given increase in the price of lard may be expected to reduce its cone
sumption almost proportionately, whereas with shortening, consumption mey be
reduced by about .6 of the relative price change. Lard appears to be =
good substitute for margarine and shortening. This observation is inplied
by the bl and b6 coefficients in equation 9b.7. Shortening is less of a
substitute for lard than lard is for shortening.

There is evidence of complementarity between shortening and wheat
flour. This relationship is expected in view of their joint use in baking
and other forms of cookery.

From Tables IX(a) and X(b) it may be observed that a considerable
proportion of variability in consumption of dairy, fats and oil products
were unexplained by the variables selected, although in the najority of cases

the multiple coefficient of determination (Rz) estimates were statistically

significant, Judging from the RZ values it may be assumed that there is only
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a moderate degree of confidence that the dependent variables fell close o
their respective regression lines. This may be particularly true in regard
to whole milk, butter and cheese consumption and may be attributed to limi-

tations imposed by the data, the model, or the choice of causal variables.

Beverages and Refined Sugar

Although the study aimed primarily at analysing consumer demand
for agricultural commodities produced nationally, it was observed that cer—
tain imported items rank highly on the list of preferred foods in Canada
and were therefore qualified for statistical investigation. Examples of
such imported foods are coffee, tea and sugars Empirical information re-
garding consumer demand for these staples might aid in directing or regula=
ting their importation and domestic distribution.

Table X shows that the fotal value of coffee, tea and sugar ime- ;
ported into Canada reached a high of nearly 189 million dollars in 1957.
Although there has been a decline in total valué since then, the amount spent
abroad on these commodities is sufficiently substantial to %érrant inves-
tigation into their economic characteristics. Furthermore, it appears from
mere observation that these items occupy a important position in the domestic
’commercial market.

The statistical results for beverages and sugar are presented in
Table ZI,

Coffees

The negative price quantity relationship for coffee was anticipated.
Short-run increases in the price of coffee might induce consumers o purchase
less coffee, since other forms of beverages are easily obtained. INumerical

coefficients in equation 11.1 show that:
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{a) with & one per cent increase in the price of coffee, consumption

TABLE X

%
'TOTAL VALUE OF COFFEE, TEA AND SUGAR INMPORTS INTO CANADA, 1954-62
(MILLION DOLLARS)

Value of

Yea Coffee ;Value of Tea gvalue of Sugar ; Total Value
1%4  67.7 23.8 6248 15443
1955 617 25.8 6545 153.0
1956 T2e4 24.8 6947 166.9
1957 715 2404 92.9 188.8
1958 6762 2340 7643 16645
1959 59.6 23.1 T4e7 157.4
1960 5646 2346 70,1 150.3
1%1 593 24,0 7245 155.8
1962 6202 22.5 T4e4 159.1

'*Source: Canada Year Books: 1957-58, 1959, 1960, 1962, 1963.

of coffee may be curtailed by about .3 per cent. (b) income elasticity (6227)
of coffee is positive but well below unity and provides inconelusive evidence
that coffee consumption increases as disposable incomes increase. (c) sub~
stitutability and or complementarity between coffee and tea and between coffee
and suger has not been clearly demonstrated by the coefficients 279 and
-.185. (d) there has been a positive change in consumer preference for coffee.
Teas

The effect of a given price increase on per capita consunption of
tea is roughly comparable in magnitude to'that of coffee, ZEquation 11.2 in-

dicates the tendency for a decrease in tea consumption of about .25 per cent
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in response to a one per cent increase in the price of tea. Income elagti-

city (.352) is positive but not statistically significant and appears to be
greater than that for coffee. The implication is that o given increase in
disposable income may or may not incresse tee consumption. Nonsignificance
of the regression coefficients together with their comparatively high stan-
dard errors precludes specificity with regard to the economic relationships
between tea and coffee and between tea and sugar.

Consumer preference for tea has been on the decline as indicated

by the b9 coefficient.

Sugar:

Consumption of sugar is significantly influenced by brice changes.
The significant price elasticity (=.270) indicates that the change in con=
sunption of about .3 per cent in response‘to a one per cent change in price,
may not be attributed to chance or random behaviour patterns. Income>e1as-
ticity of sugar (.176), although of low magnitude, is both positive and sig-
nificant and suggests that deliberate or plammed influences may be the reason
why changes in sugar consumption correspond in direction with changes in
disposable incomes., Indications are that more sugar is consumed as the prices

of coffee and tea increase. This tendency is conclusive with tea but not

with coffee, as indicated by the bl and b3 coefficients,

All beverages:

Statistical results for the demand of beverasges (coffee and tea) in

relation to other groups of foods are given in equation 11l.4. In addition %o

the weighted price of beverages (XB)’ disposable income (Xé) and change in
consumer preference (Xﬁ), the other varisbles deemed causal in beverage con-
M

sumption ares the weighted prices of dairy products (XE) and starches (E?}.
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On basis of the results the following observations may be made: (a) there

is a significant and negative price quantity relationship for beverages as

a composite. With a one per cent increase in the weighted price of beverages,
consumption of these commodities decreases by about .3 per cent. (b) income
elasticity of beverages, although low in magnitude, is positive and sig-
nificant, (c) the cross relationships between beverages, dairy products and
starches tend to be relatively low and indeterminate. There are very slight
‘indicaﬁions that, as the weighted price of dairy products increases by one
per cent, beverage consumption may be decreased by about .125 per cent. This
tendency illustrates a complementary relationship in contrast to that of
substitution indicated between beverages and starches by the positive but
somewhat negligible coefficient (.049). In spite of these tendencies,'ﬁhe
economic relationship between beverages and dairy products and beverages and
starches may not be categorically posited, in view of the insignificant
regression coefficients and relatively high standard errors. If the respec—
tive ranges are used, each of the relationships may be either one of sub-
stitution or complementarity (or cbmplete independence) .

The estimates Qf changes in consumer preference for coffee, tea
and sugar show that preference for coffee and sugar has shifted upwards with
time while preference for tea has declined slightly. With the exception of
sugar, the elasticities derived might well be regarded as unsatisfactory, in

terms of statistical significance. The low coefficients of determination

indicated that, in most cases, less than 30 per cent of the variability in
the consumption of beverages was explained. The estimates of standard error

also indicate some variability about the individual lines of regression.



Starchesl and Cerea1s2

White potatoes, wheal flour and cereal products are widely con=
sumed, nationally. The commercial importance of these foods may be indi-
cated by their ennual per capita consumption and volume of retail sales, as

shown in Table XII.

TABLE XII

PER CAPITA CONSUMPIION AND TOTAL RETATL SALES FOR WHITE FOTATOES, WHEAT FLOUR
AND CEREALS, CANADA, 1955-60%

‘ Per Capita Consumption Total Retail Sales
Year Vhite Wheat Cereal Yhite Wheat . Cereal
Potatoes Flour Products Potatoes Ilour Froducts
pounds million dollars

1955 150.6 1478 155.6 95.0 14865 156 .4
1956 153.3 145.1 154.8 103.0 148.6 15845
1957 161.1 13848 151.6 92.3 149.8 163.6
1958 135.4 142,.8 145,.1 84,5 156.3 158.8
1959  146.6 13640 149.1 89.3 157.0 172.2
1960 143.6 135.2 142.6 11644 167.0 176.1

*
Source: Dominion Bureau of Statistics, Apparent Per Capita Domestic
Disappearance of Food in Canada, 1955-60.

Potatoes
Equation 13.1 of Table XIII indicates that demand elasticity for
white potatoes is positive and only slightly in excess of .2. The magnitude

and nature of this coefficient demonstrate the positive effect of price changes

on per cepita consumption of potatoes. In other words, a one per cent in=

lIndicates white potatoes and wheat flour

ZSee footnote C of Table XIIT
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crease in the price of potatoes tends to increase the amount consumed by

about .2 per cent. A fall in price, similar in magnitude, is expected to
reduce the amount of potatoes consumed by about .2 per cent. Consequently,
consumer demend for potatoes may be seen to be extremely inelastic. The nature
of the elasticity coefficient illustrates a positive inclination of the

demand function.

Income elasticity (.418) is positive and significant and suggests
the tendency for consumption of potatoes to increase as disposable incomes
increase. There are indications that the relationship between potatoes and
wheat flour ié one of substitution. This is a significant relationship and
may be accepted even on a priori grounds, on basis of observed consumption
patterns.

Although the cross elasticity coefficient of —.574 suggests come
plementarity between potatoes and red meats, this relationship is not clearly
identified, due to lack of statistical significance. The implication however
is that, as the weighted price of red meats increases, consumers are induced
to purchase less potatoes. A similar relationship may also be shown to exist
between potatoes and vegetables, as is indicated by the elasticity coeffi-
cient -.787.

Wheat TFlour:

4 price elasticity of =.244 indicates that demsnd for wWheat flour is
not significantly affected by changes in its own price. As shown in equation
13.2, the effect of income changes on wheat flour consumption is significantly
marked. The large but negative income elasticity (—1.669) provides evidence
that wheat flour is an inferior good.

Vegetables and white potatoes are substitutable with wheat flowr in

varying degrees although the relationships of substitution are only moderately
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significant. There is no real evidence of the true relationship between

red meats and wheat flour.
Cereals:

Results for all cereals, in relation to other categories of foods,
in addition to disposable incomes and their own weighted price, are presented
in equation 13.3. Price and income changes appear to exert highly signi-
ficant effects on the consumption of cereal products. The larger and neg-
ative income elasticity compared with that for wheat flour aids in class—
ifying cereals as more "inferior" than wheat flour alone.

The economic relationship between cereals and red meats is not
clearly identified. Substitution is significantly demonstrated with respect
to potatoes and vegetables. The negative and highly elastic cross relation-
‘ship (=2.476) indicates complementarity between cereals and dairy products.
The implication is that a given price change in dairy products will tend %o
change consumption of cereals by about 2.5 times the magnitude of the relative
price change, in a similar direction.

lore than 90 per cent of the variability in cereal consumption is
explained by the independent variables considered, as shown by the multiple
coefficient of defermination (.917)s In addition, the relatively low standard
error (.OlO) indicates a small amount of scatter about the regression line,
thereby providing a satisfactory fit of the data. The statistical resulis
obtained for potatoes and wheat flour are less satisfactory, when viewed in
terms of the proportion of explained variability. In either case, less than
60 per cent of the variability in consumption is explained. This night be a

feasible explanation for the comparatively high standard errors.
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Vegetables

Vegetables are known to be a leading source of vitamins, proteins
and minerals, all of which are necessary in the diets of humans. Empirical
investigation into the economic interrelationships between these and other
nain foods (as prices and incomes increase) may aid in verifying observed
consumption patterns and in signifying importent economic tendencies, useful
to agriculturists, business and consumers.

Statistical results of the various demand relationships for veg-
etables are presented in Table XIV. The results tend to be somewhat un-
satisfactory, because of the only moderately significant elasticities, the
low magnitudes of the coefficients of determination and the relatively high
standard errors. In spite of these weaknesses however, there are importent
tendencies which warrant an economic evaluation.

Consumption of vegetables considered as a group, does not appear
to be significantly affected by changes in the weighted price of vegetables.
This is indicated by the fact that the coefficient, =.457,is not significant
even at moderate levels. With a standard error of .346, a negative price
quantity relationship may be regarded dominant if the interval —.457 f 0 346
is adopted.

Income elasticity of vegetables is positive, moderately significant
and greater than unity and suggests that as disposable incomes increase, con-
sumers tend to increase the quantity of vegetables consumed, more than pro-
portionately. There are no clear indications of complementary relationships
bétwaen vegetables and red meats and betwéen vegetables and starches. About
90 per cent of the variability in the consumption of vegetables is unex~
plained and the standard error (.061) indicates some scatter about the line

of regression.
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Lettuce and carrots appear to be the most sensitive %o price changes.
This tendency is significantly demonstrated in the case of lettuce. The pos—
itive price quantity relationship exhibited by tomatoes and cabbege are of
small magnitudes and are not statistically significant. In general, the in-
dividusl price elasticities indicate that demand for vegetables is highly
inelastic and that price changes do not significantly affect their consunption.

Tonato, cabbage and lettuce consumption is income elastic. The
Price substitution effect in each case is largely out-weighed by the income
effect. The negative income elasticity for cabbage indicates that this com—
modity may be deemed inferior‘since, as incomes increase, its consumption is
curtailed. A similar relationship appears to exist for onions but the sta=
tistical evidence is less clearf On the other hand, tomatoes, celery, lettuce
and carrots may be classified as normal goods since their consumption in~
creases with an increase in disposable incomes. This tendency is signi-
ficantly demonstrated in each case. There are indications that while cone
sumers tend to increase consumption of celery and carrots less than Pro=
portionately to a given income increase, the opposite is true for tomatoes
and lettuce when incomes increase.

Although not supported by statistical significance, there is a
tendency for the prices of tomatoes and celery to move in a similar direction
- with the weighted price of other vegetables. In other words, consumption of
tomatoes and celery might be complementary with that of other vegetables.
These relationships are indicated by the negative coefficients in the Xg
column of Table XIV. Further indications are that as the weighted price of
other vegetables increase, consumption of onions, cabbage, lettuce and carrots

also increase. This result suggests a relationship of substitutability par-

ticularly in the cases of cabbage and lettuce, in that consumption of these
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vegetables may be expected to increase when the weighted price of other
vegetables increases.

The low and insignificant b_ coefficients do not clearly indicate

8
complementarity or substitutability between potatoes and the individual veg-
etables given in equations 14.3 To 14.7 of Table XIV. In view of these
deficiencies the economic relationships involved between these commodities
nay not be specified or generalized, on the basis of thé enpirical resulis.

Cf the various categories of foods analysed in this chapter, the
results obtained for vegetables tend to be the most unsatisfactory. Relia=
bility of many of the regression coefficients may be questioned from the
point of view of statistical insignificance from which some degree of in-
definiteness emerges. In the majority of cases, the proportion of variability
in consumption explained by the independent variables tends to be dis~
appointingly low. The standard errors of estimate for individual vegetables
appear to be highest among the groups analysed. Indications are that there
has been a poor fit of the data to the respective lines of regression.

The causes of these unsatisfactory results may be determined by
additional empirical analyses. In attempting to bring about improvements in
the estimates, consideration may be given (a) to the possibility of modifying
the model used in this investigation, (b) to the use of another basic model,
or (¢) to a consideration of other independent variables deemed important
and pertinent. It appears that the analytical mechaniem adopted in this
investigation fails to be sufficiently powerful and effective in clearly

isolating the economic relationships emong vegetables.



CHAPTER VI

STATISTICAL PREDICTIONS AND THEIR IMPLICATIONS FOR CANADA

In this chapter demand functions selected from the tabular results
in Chapter V will be use& as bages for predicting demand for selected agri-
cultural commodities in Canada.

It was realized that errors might arise from initial failure to
include some relevant variables in the derivation of the demand functions
and that these errors may seriouély detract from meaningful predictions. In
the extreme case, they may completely invalidate any claim to congruence with
reality end usefulness. The longer the period to be forecasted, the more
vulnerable o criticisms will be the projections, as a result of the cum-
ulative effects of errors. In recognition of this, projections in the present
investigation are made for a relatively short period of eight years; that

is, from 1962 to 1970,

Criteria For Selecting Demand Functions

The empirical results for red meats, poultry meat, chicken meat,
eggs and diary presented in Chapter V, were given by two or more demand
equations, each derived from a different combination of causal variables.
It was necessary, for purposes of prediction, to select from each category
that function which most closely approximates actual demand relationships,
in order to provide a dependable basis on which to predict. In doing so,
some definite criteria were used as aids to final selection. These criteria
may be enumerated thuss

a. the number of causal variables involved in the analysise.

In most cases, greater credence was given to those functions having

the largest mumber of independent variables. This was based on the econonic
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postulate that confidence in statistical estimates is enhanced as the number
of independent variables is increased, since actﬁal markedt sifuations are
more closely approached.

be levels of statistical significance of the elasticity coefficients.
lMore confidence was attached to the more highly significant coefficients.

Co in some cases it was difficult Yo evaluate the various demand
functions on basis of number of independent variables and levels of sta-
tistical significance., For example, a problem arose when two functions con—
sisted of an equivalent mumber of variables in which incidences of signi-
Ticance or nonsignificance were roughly comparable. In such cases, evaluation
was carried out on basis of the size and statistical significance of the
multiple coefficient of determination (RZ) and the standard errvor of estimate
(5).

Since RZ vaiue gives the approximate proportion of variability in
the dependent variable accounted for by the independent variables anaslysed,
the function with the highest R? value was selected particularly if there
were even moderale levels of significance attached. The standard -error of
estimate gives an idea of dispersion about the line of regression. The
smaller the standard error of estimate, the greater is the degree of con-
gruence between the estimated and true regressions. Further support was
obtained by examining the closeness of fit between actual and estimated con-
sumption as shown graphically.l Relationships showing the least amount of
divergence between actual and estimated values may be expected to be more

reliable for prediction purposes.

ISee the graphs illustrating actual and estimated consumption for
the different categories of food in Appendix B.




The Bagic Assumptions

The forecasts made were based on the following assumptions:

1. that the observed rate of change in the basic parameters prior
to 1962 is maintained during the interval 1962-70.

2. that there are no sudden economic and btechnological changes
or political and social upheavals to interfere seriously with the relatively
smooth operation of the economic mechanism.

With these assumptions having been made, it is possible to attach
confidence and reliability to the predicted values, ceteris paribus, since
the trends and corresponding algebraic equations may be regarded as repre—

sentative and reliable bases for predictions.

Statistical Predictions

Table XV presents a summary of annuval per capita consumption for
various foods and food groups for Canada from 1926 to 1962 (omitting 1940-46),
with projections to 1970. The basic equations are selected from Chapter T on
basis of the qualifying criteria outlined previously.

In 1962 total population in Canada was approximately 18,6 million
persons with real disposable income per capita of 1156.9 dollars. It is pro-
Jjected that by 1970 total population will have increased to about 22 million
and real disposable income per capita to approximately 1325 dollars. These
estimates represent anticipated increases slightly in excess of 18 per cent

and 14.5 per cent respectively.

Hed Neats
It is estimated that if population, disposable incomes, prices and

consumer tastes continue %o change on the average as they did during 1947 %o
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1962, per capita consumption of red meats may be expected to increase from
138.5 pounds (1962) to about 165.7 pounds in 1970. On bagis of these pre-
dictions, total red meat consumption may be expected to be about 3.6 billion
pounds in 1970; an increase of approximately 42 per cent over the total con~
sumed in 1962. With a standard error of estimate of .008 it is reasonable
to expect about 99 per cent of theerror to fall between .024 and =.024. In
this light, total consumption of red meats in 1970 is projected to be between
3s6 and 3.7 billion poundse |

The anticipated increase in red meat consumption appesrs to be
substantial, considering the relatively short period, and could have far—
reaching implications on the volume of domestic meat production, possible
changes in importance of geographic areas of production and processing,
domestic and export prices. In order to bring about the necessary adjust-
ments as smoothly as possible; congideration should be given to present
and potential locational patterns of production and processing. If previous
projections on meat production in Canada are correct, by 1970 the Prairie
Provinces should be producing the greater proportion of Canada's cattle and
hogs. For example, llacFarlane and Black have estimated that by 1970 about
67 per cent of the cattle and more than 50 per cent of the hogs will be Pro=-
duced in the Prairie Provinces.2 In light of recent developments it may be
doubtful that these projections will materialize, because of the incentives
offered to cereal graiﬁ production on the Prairies by the substantial increase

in foreign demand for Canadian grains, and present prospects of a continuing

ZDQL;¥EacFa;1ane and J.D. Black, The Development of Canadian
Agriculture to 1970, MacDonald College, licGill University, 1958.
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rend in this dirvection for some tine.

With a price elasticity of =.43 and an income elasticity of .35
that changes in the weighted price of red meats may be
e greater deterrent to red meat consumption than changes in disposable ine
comes, at least in the short run. This observation is borne out by the
fact that, as a rule, prices change more often during a given period than
do incomes. The underlying causes of these changes may be attributed to =
complex set of factors the most important of which are: available and anti-
cipated supply, technological innovations, political and social changes,
trends in consumer tastes, etc. Because income changes occur less offen
they are more predictable and, therefore, may contribute to fuller adjust-
wents by consumers. Another possible inference is that red meats have
assumed a definite and important position in the budgets of Canasdians, o
the extent that, the effect of incomes on red meat consumption may not be
narkedly demonstrated.

A limited amount of competition with red meats may be expected
from the other major food groups analysed. Although alternative sources
of proteinsbmay be sought when red meat prices increase relatively to other
prices, a umajor compefing food group has not been identified. Competition
from vegetables and potatoes appears uncertain but cereal products could
exert some limited influence.

Quality improvement and more compebitive prices on the world mar—
ket could aid in improving Canadian external trade in red meats while at
the same time benefitting domestic consﬁmption, Table XVI shows that imports
of beef and veal, mutton and lamb into Cansda were far in excess of exports

of these commodities in each of the years from 1959 to 1963. Between 1959
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and 1962 pork exporis were in excess of imports. However in 1963 the volume
of pork imports rosc to more than three times that of the previous year and

-

was more than twice that of pork exports.

TABLE XVI

W
IIMPCRTS AND EXPORTS OFF RED MEATS, CANADA, 1959-53
(Thousand pounds)

Year Beef and Veal Pork Mutton and Lamb
Imports  Exports Imports Exports TImports ‘Exports
1959 49,068 22,378 68 42,467 20,119 715
1960 29,083 17,987 11,476 35,881 235532 75
1961 41,183 29,033 28,677 34,400 33,436 139.8
1962 45,317 . 19,726 23,635 35,814 37,916 518.8

1963 49,230 17,228 76,899 345199 48,003 64404

wSou:rce: Forty=fourth Annual Iivestock Maxket Review, Department of
Agriculture, Ottawa, Canada, pp. 45, 45a.

With the facilities available for feed grain production, technology
and access to markets, the high import rate of red meats into Canade could be
reduced and discouraged by careful planning and government aids toward accel-
erated domestic production.

Beefs

In 1962 total beef consumption was slightly in excess of 1.4 billion
pounds, with an snmual per capita consumption of 76.4 pounds. On basis of an
income elasticity of .2 for beef, predicted population, weal disposable income
and price movements, 1t is expected that by 1970 total beef consumption will
have reached 1.9 billion pounds or an annual per capita consumption of 85

pounds. Fork and chicken meat will continue %o be the major competitors of



beef. Anticipated increase in total consumption of beef from 1962 to 1970
will be aboul 36.0 per cent.
Pork:

Averege amual consumption of pork for the 1947-51 period was about
716 million pounds. By 1962 the total amount consumed increased to aPProK=
imately 928 million pounds, an increase of about 30 per cent over the 1947-
5l average. Projected pork consumption for 1970 is roughly 1.25 billion
pounds or approximately 56.9 pounds per capita. These estimates are based
on the income elasticity (-1.429) for pork and the anticipated increases in
population and disposable incomes. The amount of pork consumed nationally

in 1970 is expected to increase by about 35 per cent over domestic consumption
in 1962, due to the projected population in 1970.

The predicted increase in per capita pork consumption appears
questionable because of the highly negative income elasticity and anticipated
increases in disposable incomes. This peculiar phenomenon is explained by
the effects of other variables as follows:

2« price elasticity for pork is in excess of =.6. In presence
of a declining trend in the real price of pork up to 1970, consumption of
this commodity is expected %o increase markedly.

b. there are indications of substitution between pork and beef,
and between pork and lamb. The increasing price trends for these meats,
particularly beef, up to 1970, are also expected to bring about increased
pork consunption.

In a word, it is possible fhaf the effect of pork prices in
conjunction with those of related red meats may outweigh ‘the negative income

effect, thereby supporting the validity of the predicted increase in pork
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eggs between 1949-61 indicates the relative importance of these products among
Cenadisns (Teble XVII). Total consumption of poultry meats increased annually
between 1949-62, with the exception of 1953 and 1960. Chicken meat comprised
the greatest proportion, with turkey, goose and duck occupying a less pro-
minent role, probably as specialty foods. The increase in egg consumption
has been mafked‘by anmual fluctuvations since 1955.

»Poult;x Heats:

Several factors may be responsible for the apperent increase in
poultry meat consumption. Among them may be mentioned:

1. The falling trend in poultry price indexes since 1949. The
decrease is at a much faster rate than that for red meats. Relative price
differences might be important in inducing increased consumption of poulbry
meats.

2. There have been remarkable innovations in the poultry industry.
Of particular importance are mass production, evisceration, improved feeds
and feeding methods, development of more efficient breeds which have resulted
in comparastively lower unit cost of output in the industry. A proportion
of the economies secured at the production and processing stages are passed
on to the retail stage in the form of lower prices to consumers.

3. An apparent increase in preference for poultry meats. In ad—
dition to the price factor there are other important attributes deemed res—
ponsible. Iirsgt, chicken nmeat is as a rule softer in texture than red meats

and for this reason might be more appealing to & larger cross section of all

age groups. Second, improved merchendizing techniques have resulted in
malking poultry meats available in more attractive and ready-to-cock Tforms

than previcusly. The relative ease of preparing chicken meat and the variety



TABLE XVII

ANNUAL PER CAPITA CONSUMPTION OF POULTRY MEATS AND EGGS, CANADA, 1949-62"

Real Price

Year [0Vl and gy, Goose and ggen Index of  Bgss el Price
-------- pounds eviscerated —-———-—  (1949=100) —-———=doZ€n ———m——=-
1949 12.9 2.5 oy 15.8 100 19.3 61l.5
1950  13.2 2.5 ok 16.1 93.6  19.7 5449
1951 15.0 2.6 ok 18.0 99.6 19.7 63.0
1952 17.9 3ek ol 21.7 8645 21.1 50.7
1953 15.9 3.5 ok 19.8 9.0 22.7 58.5
1954 16.6 LT A 21.7 82.L 2.3 49.1
1955 18.9 5.0 ol 253 80.5 23.8 52.8
1956 19.2 6.0 oly 25.6 77 .6 2543 53.5
1957 19.4 6.1 .5 25.9 72,2 25.4 1549
1958 2l.1 6.0 ) 27.6 69.7 24.8 46,2
1959 22.0 7.9 o5 3064 62.5 23.3 43.0
1960 20.9 6ely «5 27.8 63.2 23.0 42.6
1961 23.2 7.6 6 31.4 56.9  36.7 43.6
1962 - - - 32.6 56.3 35.6 LO.7

L

Itd., Annual Report, 1964.

“Sources: Hantibook of Agricultural Statistics, D.B.S., Ottawa; Canada Packers




of ways in vwhich 1%t nay be prepared, particularly at o time when the pro-

portion of females in the labour force is increasing, may also be a major
contributing factor.

On the basis of past trends in prices, disposable incomes and
population, it is predicted that per capita consumption of poultry in 1970
will spproximate 42 pounds, with about 924 million pounds as the national
total. This represents a predicted increase of roughly 55.0 per cent over
the total consumed in 1962 and 30.5 per cent on a per capita basis. Per
capita consumption of chicken meat alone is expected to increase from 31.0
pounds in 1962 to about 41.0 pounds in 1970; that is, an increase of about
33 per cente Of the predicted total consumption in 1970 chicken meat will
represent slightly more than 90 per cent.

Reguirement of chicken meat on a national scale is expected to
increase by as much as 57.4 per cent.

Table ZVII shows the amount spent on imported pouliry meats be-
tween 1957 and 19623. The import-export comparison categorizes Canada as
a net importer of poultry meats with the United States as the sole source
of importation.

Canadian producers will be faced with continued competition from
the United States in view of their ability to produce and market at lower
prices as a result of greater economies in breeding, production and pro-
cessing. Unless Canadian output is expanded, efficiency increased and local
quality made comparable at competitive prices with those imported (in ab-

sence of govermmental embargo on imports), the trend will be towards con-

3Dominion Bureau of Statistics, Trade of Canada, Imports and
Exports by Countries, Volumes 1957 to 1962.



11z

tinued and greater imports.

TABLE XVIIT

VALUE OF POULTRY MEATS, DRESSED OR UNDRESSED,
IMPORTED INTO CANADA, 1957-62%

Year Value of Exports Valve of Tmports
dollars
1957 127,835 4.4 million
1958 163,39 3.8
1959 194,193 2e4 "
1960 87,580 Tel #
1961 109,631 362 i
1962 535,708 2.8 n

% .
Source: Computed from Trade of Canada, Vols. 1957~62,
DQB‘S.

Farmers and policy mekers in Canada may examine the feasibility
of encouraging expansion of local poultry enterprises and of substituting
poultry for enterprises now carried on, but with more limited economic
potential.

With an income elasticity of 1.120 poultry consumption is ex-—
pected to increase as disposable incomes increase. It has been observed
however, that "only so much chicken and turkey will be bought" after a given
level of income is attained.4 It is reasonable to assume that the current
pattern of poultry meat consumption will continue for some time since it
is believed that the bulk of Canadians have not yet reached the given sa-

turation level of incomes,

43,7, Hill, "Trends in Per Capita Consumption of Powltry Meat
in Canada", Canadian Jourmal of Agriculturgl Bconomics, Volume X, No.2,
1962, 1«85,
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Per capita egg consumption between 1926-39 was marked by annual
fluctvations. Since 1947 there has been a rising trend in the amount of eggs
consumed nationally. Retail prices for eggs, although somevwhat erratic be-—
tween 1949 and 1958, have been showing a decreasing trend.

Income elasticity of eggs wag estimated at .369.5 With antici-
pated amual increases in disposable incomes, continued increases in egg
consunption may be pos%uléteé. ir incomes,'prices and population continue
to change as predicted, total consumption is expected to increase from the
661 million dozen in 1962 to about 1010 million dozen in 1970, an increase
of nearly 53 per cent over 1962, On a per capita basis, egg consumption
will be about 45.9 dozen in 1970.

Between 1957 and 1960 there were favourable trade balances on eggso6
The export value was far in excess of that for imports of eggs. The opposite
has been true since 1961 and this unfavourable balance might be the result
of reduced Canadian output of eggs or increased domestic demand over local
production.

Import surpluses on eggs might be insignificant in terms of total
trade. It is even possible that this excess might be confined to specific
areas rather than to the nation as a whole. Since they might have important
economic reprecussions to individual farm firms their implications might best

be explored through additional research confined to micro economic analysise

BSee Chapter V, Table VIII, equation 8.l.

6Trade of Canada, Volumes 1957-60.
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Expanded egg production in Canada might aid in lessening or eli=
ninating the gap bvetween the value of imports and exports and will depend
meinly on govermment trade policy, avallability of capital for expansion and
establishment of poultry farms, increased technology with the view to achie-

ving the economies on which financial success in the enterprise depend.

Dairy Products7

On the vwhole, average consumption of dairy products has been de-
creasing since 1947 (Table XV). This overall trend may be atitributed to the
rapid decrcase in consumption of the major components, nawely, fluid whole
milk and butter.
Fluid Whole IHlks

Whole milk consumption per person increased from the prewar average
of 397.5 pounds to 411.5 1lbs for the 194751 period. A rapid rate of de=
crease during the 1952-56 period was followed by less spectacular declines
in subsequent periods. Average consumption in 1962 was 385.3 pounds. If
anticipated movements in prices, disposable incomes and population are correct,
it is predicted that whole milk consumption by 1970 will be slightly in
excess of 377 pounds per person. On a per capita basis this represents a
fall of approximately 2 per cent. Total whole milk consumption is expected
to increase from 7.2 billion pounds in 1962 to 8.3 billion pounds in 1970
(as a result of anticipated population increase), or by about 16 per cent.

A recent tendency among Canadians is to substitute skimmed milk

powder for fluid whole milk.8 This might be the reason for the relatively

7Including fluid whole milk, butter and cheese.

8L.E. Drayton, "Markets for Canadian Agricultural Products,™
Canadian Journal of Agricultural Economics, Volume XII, No. 1, 1964, Pe25a
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low rahe of increase in the predicted total requirement of whole milk. I
is not certain whether the change frow vhole milk to skimmed milk by some
consumers ig a permancnt one. Before cxpenditures are made on plant and
equipment with a view to satisfying consumer requirements for skimmed milk
it is advisable to conduct market or consumer surveys in order to deltermine
the nature of the change.

Butters:

Average per caplta consumption of butter has shown a continuously
decreasing trend since the pre World War II period (Table XV). Most of the
decline has occurred since the war.

Tn 1962 the amount of butter consumed per person was 1l6.4 pounds.
With a population of sbout 18.6 wmillion, total consumption amounted to 304.5
million pounds. With the relevant variables considered, it is estimated
that per capita consumption of tutter will decrease by slightly less than
one pound per year during the period 1962-T70, thereby reaching a level of
8,8 pounds in 1970. This represents a reduction of nearly 50 per cent in

-

per capite butter consumption and about 36 per cent in the total amount
consumed nationally.

The reduction in per capita consumption of butter up to 1962 may
be partly attributed to consumer emphssis on curtailed fat intake. Also,
consuners might regard butter as a relatively expensive product when compared
with margerine and other spreads.

It is difficult to predict the trend in butter consumption in light
of the recent lowering of wholesale butter prices. With butter having a
price elasticity of =.15 it is anticipated that price reduction will be a
ninor factor in stimulating marked increases in consumption of this product.

Much will depend om consumer consciousness and avoidance of high fat-content
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foodse If 1t is true that lower prices are ineffective in accelerating
domestic consumption, an albernative might be to lower the export price of
butter thereby expanding exports on a price discrimatory basis to present
importing countries vhere demsnd for the product is comparatively more eclastice
In addition, new markets may dbe sought with a view to avoiding further stock—
piling and giving incentive and greater security to producers.
Cheese:

Although the real price of cheese has been relatively constant
since 1949, per capita consumption has shown a distinctly uvpward trend.
From an average consumption of 3.9 pounds during the 1926-39 period, cheese
consumption in 1962 increased to 8.6 pounds per person with a total con-
sumption of 159.7 million pounds. If changes in the basic variables are
as predlcted,; cheese consumption may be expected to increase by about one
pound per person annuallys; that is, to approximately 16.6 pounds per capita
in 1970. In other words, on a per capita basis, a 93 per cent increase in
cheese consumption is predicted between 1962 and 1970, This estimate is
fairly consistent with the 100 per cent increase predicted by Drayton for
1980,9 At the 1970 predicted rate of consumption the total amount of cheese
for consumers! requirement will be approximately 365 million pounds, an in-
crease of 128 per cent.

Canadian cheese manufacturers might examine the feasibility of
gradually acquiring the facilities for expanded cheese production. With
some enlargement of herds and the tendency among consumers to shift from

fluid vhole milk to skimmed milk, the basic ingredient required should be
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adequately provided. 4 promising and potentially lucrative venture might be
that of expanding or initiating the manufacture of those cheese varieties

presently imported.

™

10 . o
Beverages  and Refined Suecar

Since 1926 there has been an increasing trend in coffee consumption.
The largest increase occurred immediately aftef the second world war, that
is,vduring the 1847-51 period, in spite of increasing coffee prices.

Per capita coffee consumption in 1962 was only about one per cent
higher than the average for 1957-61 (Table XV). On the basis of postulated
changes in the relevant vériables, it is predicted that in 1970 the smount
of coffee consumed per person will have increased by about 36 per cent.
That is; coffee consumption in 1970 isvproj@cted at 13.2 pounds per person
or slightly more than 290 million pounds nationally. On a nationsl basis,
the total amount of coffee consumed will increase by roughly 74 per cent
between 1962 and 1970.

Tea:

Unlike coffee, average per capita consumption of tea has been
decreasing fairly steadily. From a high of 3.7 pounds during the pre-war
period, average consumption declined to 2.4 1lbs in 1962. The reduction in
average tea consumpiion mey be partly attributed to the comparatively

high and continuously increasing trend in the retail price of tea. Another

contributing factor might be Canadians' decreasing preference for tea.

1OIncludes coffee and tea.
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The decrease in average tea consumption at the time when coffee
consumption is expanding would indicate that Canadianshave been substituting
more and more coffee for tea. This observation, however, remains a conjechure
since Tthe relationship of substitution between these commodities was not
statistically established in the analytical study.

About 44.6 million pounds of btea was consumed in 1962, It is pre-
dicted that natioaal tea consumption in 1970 will have decreased to about

30 willion pounds with a per capita intske of 1.8 pounds.

Refined Sugar:

-

Canadiarshave been becoming increasingly conscious of their caloric
intake. In splte of falling sugar prices up to 1961 there was a slight
reduction in average sugar consumption. The phenomensl increases in sugar
prices during 1963-64 may wvesult in further drastic curtailment in sugar
consumption.

On basis of an income elasticity of .17 for sugar, and the pos-
tulated continued trend in prices, disposable income and population, it is
predicted that sugar consumption will continue to fall and that the amount
per person in 1970 will be about 89.4 pounds, a decrease of approximately
8.5 per cent from the average amount consumed in 1962. On a national basis
total consumption in 1970 (1.97 billion pounds) will be about 9.2 per cent
higher than the amount consumed in 1962 (1.80 billion pounds), due o the
predicted population increase.

Sugar is probably one of the most widely used ingredients in food
preparations industrially and in homes. Cenadian policy mekers might explore
the economic feasibility of entering into the World Sugar Agreements Pact

in light of Canada's weak bargaining position during periods of severe shor-



tages in traditional import areas. This might aid in reducing the degree of
s

sugar-price flexibility and in meking suger prices in Canada more competitive

and acceptable to consumers.

Qils and Fats

It is observed that the amount of margarine consumed per capita
has been increasing at a time when butter consumption has been decreasing
(Teble XV). This inverse behaviour might be the result of a structural change

A

from butter to margarine. Another possible cause might be the differences
in relative prices of bubler and margarine. Consumer response to the recently
reduced butlter prices may, after a time, indicate which of the two Ffactors
is the more important.

It is predicted that by 1970 per capita consumption of margarine
will have reached 18.9 pounds. his estimate was made on the assumption
that past trends in prices, incomes and population growth will continue.

Judging from the low but positive cross relationship identified
between butler and margarine in Chapter V, a reduction in butter prices may
not be expected to bring about appreciable decreases in margarine con—
sumptione. It is conceivable however, that if continued reductions are made
in the price of butler while that of margerine remains unaffected, a higher
and significant cross relationship between these products might be identified
empirically.

Consumption of shortening has been decreasing much more slowly
than that of lerd (Table XV). At the seme time the average retail price of
shortening, since 1952 at least, has been consistently higher than that of
lard. In view of empirical evidence of substitution between lard, shoriening

and margarine, 1t is suggested that consumers have been shifting from lard
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and shortening o increased consumption of mergarine, because of possible
health and price factors.

If pricés, incomes and population continue to change at their pre-
vious rate, per capilta consumption of lard and shortening in 1970 will be
6.6 and 8.1 pounds respectively. At these levels, consumption on a per
cepite basis will have decreased 8.3 per cent for lard and 10 per cent for
shortening. Total domestic requirement for lard in 1970 will approximate
145.,2 million pounds, an increase of nearly 9 per cent over the total con~
sumed in 1962. About 178.2 pounds of shortening is expected to be consumed
nationally in 1970 and will represent an increase of nearly 7 per cent over
the 1962 national consumption.

The implications for margarine, lard and shortening are rendered
difficul% of evaluvation by the 1963 reduction in butter prices. Because
margarine and butter are observed to be used interchangably in a variety‘
of uses, and because margarine, lard and shortening are substitute commodities,
comparatively lower butter prices, if maintained, could have indirect ine
fluences on consumptionbof lard and shortening and therefore may detract
from the predictions posited. Whether or not butter prices return 4o thelr
previous levels and are left entirely to market forces, it may be necessary
for producers and processors to make necessary plans for expanded output of
fats and oils, particularly margarine, since in addition to anticipated
increase in domestic requirement they are also widely used for industrial
purposes. In the five years immediately preceding 1962 more than 30 million
dollars have been spent annually on importation of vegetable oils inko

"

Canada.

4
1“Canada Jear Book, Volumes 1958-63,




Bxpanded production of oils and fats may necessitate govern~

mental assistance in the form of loans at low levels of interest for in-
centive purposes, in order to provide the raw materials, plant and equipment

necessary to meet the anticipated expansion in demand.

Other Products

White Potatoes

Per capita consumption of potatoes was at a relatively high level
during the pre World War II years. The average for the 1926=39 period was
216.1 pounds per person. oince the recovery from the abnormal war influences,
average potato consumption per capita has shown a downward trend. Although
the amount consumed per person in 1962 was slightly higher than the average
for the five year period immediately preceding, there is evidence that this
level of consumption might have been due primarily to year to year fluc—
tuations.

It is predicted that potato consumption in 1970 will be as low
as 148 pounds per person, representing a decrease of approximately 10 per
cent on a per capita basis. On basis of the factors deemed relevant,
domestic requirement in 1970 is expected to increase by about 211 million
pounds over the 1962 total, that is, by about 7 per cent.

Although per capita consumption of potatoes has been declining,
there are seasonsl importationsof potatoes from the United States %o some

areag of Canada. The causes of these imports are not certain but the

major possibilities might be: insufficient national production, transpor—
tation cost advantage resulting from close geographic proximity, or in-
ferior quality of locally produced potatoes. These are factors which

nay be analysed by further research with a view to identifying the problems
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involved end to emphasize more specifically the implications for Canada.
Yheat Ilour:

The

w3

ecrease in average consuaption of wheat flour is less specs
tacular than that for potatoes. From an average of 177.6 pounds in 1926-39
the subsequent five-year averages show continuous secular declines (Table
XV).

In 1962 the amount consumed per capita was 132.6 pounds. On
basis of past trends in disposable incomes, prices and population, it is
predicted that in 1970 per capita consumption of wheat flour will be slightly
in excess of 126 pounds. Domestic requirements will however increase from
2e5 billion to about 2.8 billion pounds, because of anticipated population
growth.

fanada, a leading wheat producing country with considerable stock=
piled surpluses, is expected to be in a most favourable position to provide
%he anticipated small increase in wheat flour requirement.

Cereal Products:

Like potatoes and wheat flour, average consumption of cereal pro=
ducts has been declining since the pre~war years.

With an income elasticity of =~.233 for cereal products and anti-
cipated continued increase in disposable income, per capita consumption of
these products is expected to decrease further over the years shead. TFrom
the average of 139.3 pounds in 1962 per capita consumption in 1970 is pre-
dicted at 131.1 pounds, providing the trends in the main determinants con=
tinue at the same rate and in the same direction as previously.

Because of the predicted popuwlation increase total cereals con=

suzed in 1970 will approximate 2.9 billion pounds, an increase of roughly




12 per cent over the amount consumed in 1962,

bs in the case of wheat flour, Canada should experience no
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roviding this extra output for domestic consumption.
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SUMMARY AND CCHCLUSICNS

The basic statistics (elasticities) on which planning, forecasting
and decision-naking are currently conducted in the agriculbural and related
sectors of the Canadian economy are seriously lacking in both gquantily and
reliability. Researchers and policy makers have often relied on estimates
derived in other countries in spite of the possibility that they are in-
appropriate bases for domestic planning and policy. In light of the ine
adequacy of basic parameters, the present investigation was undertaken with
the primary aim of providing information upon which planning and control
may be forxmulated,

Hore specifically the objectives of the study were:

l. To derive price, income and cross elasticities for individual
edible farm products or groups of products at the retail level of wmarkeb=
inge

2+ To predict consumption requirements of certain basic foods in
1970.

3¢ To cite implications for Canada, based on the elasticities
derived and the forecasts made.

The following hypotheses were formulated with a view to giving o
manageable dimension to the study:

1l. There is a functional relationship between the quantity of a
product consumed and its price.

2« There is a functional relationship between the quantity of a
product demgnded and personal disposable income.

3 There is a functional relationship between the prices of some
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comnodities and the quantities of some other commodities purchased.

In order to test the above hypotheses and to make the estimates
derived as realistic as possible, it was necessary to make the following
gualifying assumptionss

1. Consumers are rational and consistent in their markel behaviour.

2o Retail prices and disposable incomes are the main quantifiable
factors affecting per capita consumer demand.

3o The competitive structure of marketing in the pre and post—
World War II periods was relatively stable.

4. Marginal propensity to consume (mpe) is less than unity and is
relatively constant within any one income group. In addition, the mpc does
not change within periods though it might change between periods.

50 A relatively stable demand but varisble supply conditions for
the commodities analysed.

Hationel demand functions were derived for food groups and ine
dividual foods falling into the following categories: Red meats, Poultry,
Cereal and Dalry products, Fats and oils, Beverages and Sugar, Stardhesl
and Vegetables. briginally it was intended to include the category of fruits
(imported or produced locally). After examining the short period for which
price data for fruils were available it was decided to omit the entire
category from the analysis.

Data analysed in the study were obtained from secondary sources,

mainly Dominion Bureau of Statistics publications.

lDenoﬁes white potatoes and wheat flour.




Quantity consumed was treated as the dependent variable in each

instance, on the assumption that the consuner is & veritaeble price Ttaker and
can very seldom, if ever, affect commodity prices hy virtue of the quantities
bought. Disposable income and commodity prices were deemed the most in=
fluential independent variables affecting per capita consumer demand. OCn
this premise the independent variables chosen included price of the commodity
(Xi), disposable income CXg), prices of related foods or food groups (XBoooe

Xh—l) and consuner taste (Xh)° It was realized that indirect factors such
as changes in the value of money (hence purchasing power) and population
growth cause changes in aggregate demand for foods and consequently these
were included in the analysis. The effect of changes in money was removed
by expressing current dollars in terms of real dollars. This necessitated
deflation by a consumer price index. The indexes used were based on 1949,
The effect of population growth was removed by expressing consumption data
on a per capita basis.

It was necessary to arrive at a single consolidated annual price
for beef and pork since the prices reported pertained to specific "cuts,"
like rib roast elc. Appropriate weights were obtained from Canada FPackers
Limited and were derived on basis of the proportion of carcass weight re-
presented by each cut. In the case of vegetables it was necessary %o convert
quantity data from processed to fresh equivalents. The appropriate con~
version factors were obtained from the Canada Departuent of Agriculture

oos - 2
official release.

g2

2 s « . . T

See: Marketing Service, Economics Division, Canada Department
of Agriculture, Canadian Welghts, Measures and Conversion Factors for
Apgricultural Products, Ottaws, July 1954.
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Iltiple Regression analysis was chosen as the operational
technique on vwhich the data were analysed. The basic form of the model was
of the Cobb-Douglas type which may be expressed algebraically as:

B, B, Bx B .
Q. =caX 1243 o B0t
it T Mt et Bt

N . . L «th o o
where Qit denotes per capita consumption of the i~ commodity at time 1, Xit

th . .
= real price of the i commodity at time T, th = real disposable income per
capita at time T, XBto..QXh 14 = real prices of related commodities at time
t, e denotes a constant the natural logerithm of which is 1, Xh = the change=
in-taste variable and e, represents the population error. The alpha (a)
coefficient represents the numeric constant expected in absence of dis-
turbances from the causal variables while the beta (B) coefficients re-
present the individual regression coefficients to the respective independent
variables (Xieoeoxi)e On the assumption that the o and § parameters may
be estimated by sample statistics, the basic form of the model as applied

to the sample analysed was:

chz _ &.{bl sz ?bs eannt
AR T B~ i A

In logarithmic form this appeared as

log Qit = log a + bl logXit + b, log £

) -+ b3 log}%t doepot bﬂXl'l e

2t -

The Tirst difference form of the basic model was used since, from
preliminary tests conducted, it appeared that this modification was the most
effective in reducing autocorrelation and multicollinearity, the disturbances
vhich are usuvally present in time series data. The first difference form of
the model and that which was used throughout the analysis was:

Dlog Q.. = log a4+ b 4logk, + b Alogk, + b Alogk, +eeetr D X &
1t 1 2 2 ] nn
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The demand functions derived are those upon which statistical
predictions for 1970 were based., These are summarized in Appendix C (Table
XX&?, with standard errors of each regression coefficient given in parentheses.
Statistical predictions of consumpbion of selected foods in 1970 are also
preseiisd in Appendix ¢ {TableX{T). From these results the following obser-
vations may be made:

a. In about 80 per cent of the cases analysed price elasticity
estimates were negative and statistically significent. This suggests that
a one per cent increase in the prices of these commodities is likely o
bring about significent reductions in the quantities consumed, at varying
degrees of responsiveness. Irom the significance of these price quantity
relationships the first hypothesis may be accepted on basis of the empiricel
evidence.

be Margarine and white potatoes exhibit positive and significant
price quentity relationships. The demand for each is highly inelastic
(about .2). These factors,; ltogether with a negative and large income
elasticity for margarine, aid in identifying this commodity as a Giffen £000..
The situation with potatoes is less clear; quantity consumed of this come
modity appears to increase as price and disposable income increaseis.

ce The commodities for which demand is highly inelastic are:
dairy products (as a composite), butter, margarine, coffée, tea, sugar,
white potatoes and wheat flour. In all the cases, with the exception of
margarine and white potatoes,price reductions will result in drastically
reduced revenues and will promote imperceptible increases in the
quantities consumed.

de Demand for lamb and poultry meat (the composite) is highly




clastic. This indicates that price decreases or increased output of these

products will enhance revemues, providing production costs remain stables
e« Disposable income exerts a significant influence on food

consumption. Significant income consumpiion relationships were discovered

in 70 per cent of the cases anslysed. On basis of this observation the

second hypothesis may also be accepled.

fo In view of the negative and significant income elasticities the
following comnodities appear to be economically inferior: pork, marsarine,
lard, wheat flour and cereal products. There are indicationg that lamb and
shortening may also be inferior goods but the tendency has not been
enpirically substantiated.

ge The significant cross relationships between individual come—
modities and groups of commodities offer empirical proof that consumption
of some commodities will increase or decrease when the prices of others
change., That is, some foods are substitutable while others are comple~
nentary. On basis of this observation the third hypothesis has been
accepﬁgd.

he Substitutability and complementarity between some foods have

not been clearly established. Although there are apparent indications
toward one or the other alternative, the lack of statistical significance
in addi%ion to the comparatively high standard errors renders a specific
pronouncenent of these cross relationships imposgible.

ies The highest percentage increase in total consumption in 1970

(over 1962) is anticipated for cheese, margarine, coffee, poultry products
and the'red meats. On the other hand, total consumption is expected to

decrease in the case of butter and tea.
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Jo The United States continues to be the major competing supplier
to Canada. This is possible because of the high levelsof technological
progress that result in large economies in production, processing and mar—
keting of foods, and consequently lower supply prices. Geographic proximity
with relatively casy movement of goods between them has made Canadals
position more vulnerable.

ke In view of the competition faced from the United States, Canada
might be benefitted by expansion in certain of the agricultural enterprises
for which the future economic potential is great. Some examples of note
are the red meats, poultry products, margarine and cheese. In this respect
there 1s the need for planning and training with a view to developing the
necessgary skills, technologys; and hence comparable economies, in all as—
pects from production to consumption. Govermment assistance through long
term loans and modified trade policies, including accelerated search for
more steble supplies of foods not produced domestically, might also be
necessary means of lessening complaint and discontent among producers and
consumers. Froducers might then be able to exploit more fully the economic
potentials available, thereby enhancing financial returns to farming.
Consumers might be in a better position to procure their food requirements
at prices deemed more satisfactory than at present.

1. It is indicated that less emphasis ought %o be given to certain
commodities now produced. Some examples of note are fluid whole milk, lard
and shortening. As and.ternative, attention should be directed to expanding
or initiating the potentially lucrative enterprises such as may be expected

in the red meats and poultry industries.
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Recommendations for Future Research

The nain objective in the present investigation was to derive
a set of price, income and cross elasticities estimates which could be
utilized as bases for agricultural planning, forecasting and decision-ma-
king in Canada. The results presented indicate that this objective has
only been partially satisfied, in spite of the obsgrva’cion that all the
hypotheses formulated have been accepted.

There are apparent weaknesses, particularly with regard to the
magnitude, direction, and significance of many of the elasticities derived.
The size of the standard errors of many of these parameters was large enough
to conceal clear and specific economic relationships in a number of instances
where there was no statistical significance attached. This .Was particularly
true with beverages (coffee and tea) and vegetables.

An examination of the estimates of multiple coefficients of de—
 termination (Rz) and standard error of estimate (S) revealed that a better
"fit" of the lines of regression to the data may be desirable. In other
words, it appears that the operational technique employed resulted in a
high proporﬁon of unexplained variability in consumption of some foods.
Such was the case with pork, eggs, flu.:_d whole milk, cheese, coffee, tea and
vegetables. |

| © On basis of the above wezknesses it is suggested that:

l. As a means of verifying, refuting or impmoving the estimates
derived in this study future investigators might examine the feasibility
of-employing a different treatment from that of the present study. Con-
sideration might be given to the application of family budgeting, ordering

or scaling preference methods.




2. Since there are valid reasons for doubting the reliability of
the data published, it might be necessary to have these data revised at the
source prior to analysis. There are tremendous difficulties attached to this
suggestion but nevertheless the possibility is not too remote.

3. The time element deserves adequate consideration as well. There
should be ample time available before future studies are underteken. This
will ensble the investigators to engage in pretesting several, different
and logical variable-~combinations with a view to arriving at the most savig=
factory. In other words it provides the opportunity whereby the most
relevant variables may be seleched for analysis.

There is a possibility that cﬁrrent importation of foods like
poultry meats and eggs into Canada might impose severe economic difficullies
on isolated individual farm units since these imports might be concentrated
in isolated areas, particularly those closer to the foreign supply centres.
It is therefore suggested that separate studies be conducted at the micro
Jdevel and aimed primarily at discovering the true implications to these
farming unites and their possible consequence to the economy at large. In-
formation thus gained is expected to be helpful in gearing the pace and
depth with which remedial steps might be introduced by farmers, business
and governments,

In 1ight of predicted consumption it is further suggested that
studies be undertsken to evaluate and determine Canada‘s potential for
expansion of her major and most promising agricultural enterprises. These
studies may be expected to form reliable bases upon which to gradually

proceed with expansion geared to requirements as they arise.
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APPENDIX A

TABLE XIX

AVERAGE PROPORTIONATE ALLOCATION OF FERSONAL EXPENDITURE ON,GOODS
AND SERVICES, CONSTANT (1949) DOLLARS, CANADA, 1926-62

Average Annual Personal Expenditure

Ttems
1926-39  1947-51  1952-56  1957-61 1962
Per cent

Foecd 29.6 27.1 26.0 25.8 24 .8
Tobacco and
Alcoholic
Beverages 5.5 77 Ts5 7.9 Te'7
Clothing and per-
sonal furnishings 12.8 13.8 12.2 11.7 11l.4
Shelter 11.7 10.8 11.0 11.8 12.2
Household opera-
tion 14.1 13.0 13.2 13.7 13.8
Transportation 8.2 9.8 11.7 12.2 12.8
Personal and
medical care and
death expenses 5.7 6.3 6.0 6.6 7.2
Miscellaneous 12.4 11l.5 12.4 10.3 10.1

AL

—"Sources: Calculated from National Accounts, Income and Ixpenditure,
1926-563 1962, The years of World War II (1940-46) are mmitted.
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APPENDIX B (continued)
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APPENDIX B (continued)
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APPENDIX C (coni:inued)

TAPLE ZXI
PREDICTED CONSUMPTION OF SELECTED FOORS AND FOOD GROUERS, CANADA,
1962-1970
Per Capita Consumption Chf'mge ln
. Total
Commodi ty Consumption
Predicted P
1962 for 1970 1962 = 70
Per cent
Red Meats 138.5 165.7 41.7
Beef 7664 85,0 %6.0
Pork 49-9 56 09 35 0
Lamb 53 447 46.5
Poultry Meat %266 42.0 55.0
Chicken leat 31.0 41.0 57 o4
Bggs 3546 45,9 527
Fluid whole milk and
cream 38543 3771 16.0
Butter 16.4 8.8 =36 o4}
Cheese 86 16.6 128.7
Coffee 9,0 13.2 7450
Tea 204- 108 _1102
Sugar G7.0 89.4 9.2
Hargarine 10.1 18.9 121.6
Lard T2 6.6 8.6
Shortening 3.0 8el 6.6
¥hite potatoes 164,0 148.0 7.0
Wheat flour 132.6 126.2 10.0
Cereals 139.% .. 131.1 11.7

*
Sources Computed.
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