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Cette étude vient de paraitre en langue allemande.

Les versions frangaise et anglaise sont en préparation.

Dans le cadre de son programme d'études, la Direction Générale de 1'Agricul-
ture a confié & des experts indépendants 1l'élaboration de projections des
différents éléments constitutifs de la production et de la consommation des
principaux produits agricoles dans chacun des Etats membres et cela suivant
différentes hypothéses de base et compte tenu, dans la mesure du possible,

des évolutions structurelles.

Le volume n° 108 contient les résultats des travaux pour le Royaume-Uni et

le n® 109 ceux pour le Danemark et 1'Irlande.

Les travaux, pour lesquels l'horizon 1977/78 a été retenu, portent sur les
principaux produits agricoles, y compris les consommations intermédiaires,
les bilans globaux de consommation alimentaire humaine et animale et sur les

éléments des comptes globaux de 1l'agriculture.
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Pour les nouveaux Etats membres, vu que leur adhésion entralnait, notamment
pour leur agriculture, des changements treés importants dont toutes les inci-
dences ne sont pas toujours faciles & évaluer, certaines hypothéses de tra-

vail particulieres ont d8 &tre retenues.

Les volumes contiennent 1l'analyse de la demande intérieure ainsi que de 1'of-
fre des principaux produits agricoles tels que céréales, betteraves sucriéres
et sucre, pommes de terre, graines oléagineuses, lait et produits laitiers,

oeufs, viandes ainsi que pommes,; péches et tomates.

Les différentes méthodes utilisées dans 1l'analyse de la demande et de l'offre,
les prévisions en matiéres de consommation alimentaire globale et par tete,
de production, de revenus et de prix, sont également exposées dans ces vo-

lumes.
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Foreword

This study, the purpose of which is to make possible a forecast of the
production and consumption of agricultural products in the United Kingdom,
Ireland and Denmark, was produced as part of the programme of studies of
the Directorate—General for Agriculture of the European Communities by the

Kiel Institute of World Economics
Coordination of all the contributions was carried out by Dr Martin Hoffmeyer.

The work was carried out:

-~ for the United Kingdom and Ireland, by Dr. Rainer Schmidtsj ‘

- for Denmark, by Dr Torsten Tewes.

Two divisions of the Directorate-General for Agriculture also took part;

these were: "Statistics, Balance sheets; General Studies" and "Agricultural
Prices and Incomes Policy and General Economic Questions affecting Agriculture".
This volume contains the report relating to the United Kingdom. The reports

for Denmark and Ireland constitute Number 109 in this same series.

This work does not necessarily reflect the opinion of the Commission of the

Buropean Communities and does not anticipate its future attitude in this field.

The contents of this report may be reprodncgd, in whole or part, only with
acknowledgement of source. ‘



Introduction

The aim of these studies is a projection of the production and consumption

of agricultural products in the three new Member States, the United Kingdom,
Denmark and Ireland, in the 1977/78 farm year, assuming that these States

adopt the present Community agricultural system and prices immediately upon
accession or during a S5—-year transitional period. This implies dragtic changes,
in some cases, in the former national market support systems, in the position
of the producers' organizations and, above all, in agricultural prices, which
will rise extremely sharply in these countries. There will also probably be
considerable changes in some parts of the agriculthral price structures of

the new Member States. The main problem involved in making a forecast is
therefore to predict what will happen if there is a struciural revolution in ‘
the most important frameworks of the agriculturel system (markef support ar-
rangements, etc.) and in the time series for prices. Under these circumstances
there is a danger that prediction of demand, and more especially of supply,
using simple trend extrapolations would produce no meaningful resulis. Attempts
have therefore been made to obtain as much information as possible, in particulaf
regarding the sensitivity of production and consumption to price changes, by
using detailed econometric models. These estimated equations applicable to the
framework conditions prevailing in the past were then adapted to the new con-
ditions in the light of considerations pertinent to the subject. In addition,
appropriate modifications were made to price elasticities in cases of abnormally

large price jumps.

In order to be able to predict production and consumption, hypotheses must be
made concerning agricultural prices in the enlarged Community in the 1977/78
farm year (see Table 1). In view of the contimmed high rates of inflation to
be expected in the Member States, these price hypotheses imply only a fairly

small increase in producer prices. These hypotheses are based on the fact that,
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even in the enlarged Community, there is still a danger that structural
surpluses will contimue to increase on the markets for some key agricultural
products, above all those for milk and wheat, unless a relatively restrictive
prices policy is introduced. Quite a large increase in producer prices in
comparison with other products was forecast only for beef and veal, and mutton
and lamb, as even the enlarged FEuropean Community is likely to contimue to be

a deficit area for these products.

A special explanation is necessary concerning the hypothesis on the prices

of mutton and lamb. We have assumed that, after the accession of the United
Kingdom, Ireland and Denmark, a start will have been made on the common
organization of the market in mutton and lamb, whereby account should be taken
in particular of the great importance of sheepfarming to the agriculture of
United Kingdom and Ireland compared to the other States of the European Com-—
munity. If it is further assumed that a common market in mutton and lamb would
be set up on the same basis as that in beef and veal, the only question still

to be answered is how high the price could be in relation to the prices of

beef and veal. In our opinion, the most important price for mutton and lamb
within the Community of the Six is the one at which the French Government permits
imports. This price, which corresponds to the wholesale price for mutton and lamb
on the Paris market, stood at approximately & 353 per 1 000 kg live weight in
mid-1972. The average prices for top quality mutton on the Paris market in
1968/70 were approximately 120 % of the beef and veal prices (hind quarters,

top quality)l. However, even compared to world market prices for mutton and

for beef, this ratio seems to us to be rather an exception than the rule. The

average producer price ratio in France in 1968/70 was (lamb : veal) 0.91

1 See "Agricultural Statistics", Brussels 1970, No 4, p. 100, issued by the
Statistical Office of the European Communities.
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("agneaux gris"/fattened calvesl). In the rnlarged Community the United
Kingdom will be by far the largest producer of mutton and lamb. The
average guaranteed price for fat sheep in the United Kingdom in 1968/69 -
1970/71 was fixed at 0.91 of the guaranteed prices for clean fat cattle.
This coincides exactly with the price ratio at the producer level in
France, which is why we fixed the fictitious guide price in a hypothetical
common market in mutton and lamb at 91 % of the guide price for beef and

veal.

A relatively large increase in the price of skimmed milk powder was also
suggested, in response to the desire to give greater value to milk protein
than to milk fat. However, in view of the Decision of the European Council
of Ministers on prices for 1973/74 (reduction of the butter intervention -
price by 5.4 % and increase in the intervention price for dried skimmed
milk y 18.5 % compared with 1972/73), our milk fat / milk protein ratio

for 1977/78 seems rather "conservative".

The floating of the UK and Irish pound which began at the end of June 1972
leads to some difficulties in converting the hypothetical prices, expressed
in Buropean Communities' units of account, into pounds as the fluctuations
which have since occurred in the rate of exchange of the pound will mean a
congiderable devaluation of the pound in relation to the Furopean Communities'
unit of account if the parity of the pound should be fixed again. The related
problems are discussed in detail in the individual studies on the "United

Kingdom"™ and "Ireland".

1 Statistical Office of the Furopean Communities, loc. cit., p. 98.



In the studies on the United Kingdom, Demmark and Ireland it was
unnecessary to give a detailed description of agricul+ture and

agricultural policy in these countries, as adequate details have

already been provided in previous studiesl.

1

J. Schiiler Landwirtschaft und Agrarpolitik in einigen westeurop&Zischen

Lindern. II. Dinemark, Commission of the European Communities, Internmal
Information on Agriculture, No 57, Brussels, April 1970.

R. Schmidt Landwirtschaft und Agrarpolitik in einigen westeuropidischen

Lindern. V. Vereinigtes Konigreich, loc. cit., No 66, Brussels,
December 1970.

R. Schmidt Landwirtschaft und Agrarpolitik in einigen westeuropdischen

Landern. VIII. Irland, loc. cit., No 73, Brussels, May 1971.
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UNITED KINGDOM

I. Apalysis of demand for foodstuffs

1. General remarks

In the following report we are going to try, by way of econometric
methods, to identify the most important factors determining the demand

for foodstuffs in the United Kingdom. The principal aim of this analysis
is to estimate income and price elasticities, which will serve as a

basis for a forecast of the demand for foodstuffs. This forecast is to

be prepared in view of the fact that after entry into the EEC at the
beginning of 1973 the United Kingdom is to adopt the common agricultural
policy of the Community, and British agricultural prices will be raised

in stages over a period of five years (up to 1977) to the level of agri-
cultural prices in the Community. In the course of this adaptation process
some serious changes in prices and relationships between prices of food-
stuffs in the United Kingdom will take place which will in all probability
cause considerable shifts in the structure of British food consumption. On
the one hand it would probably be asking rather too much of the demand
functions and/or elasticities calculated by us for the period under review
to try to forecast the effect of British entry into the EEC on food con-—
sumption (referred to hereafter as EEC effect for short) using these
functions alone. On the other hand, the fact that only the sum of experiences
collected in the past can be expressed in any forecast, is also valid for
this one. In order not to be dependent at the cutset upon subjective '
speculations alone in preparing the forecast, initially we will calculate
the EEC effect exclusively on the basis of the demand functions estimated
by us for the referencé period ~ i,e. on the limiting assumption that there
is no significant change in consumer behaviour. At a later stage, we will
try to correct the results obtained on the first forecast with the help of

special economic considerations.

2. Development of the model; forecasting methods

In accordance with the microeconomic theory of demand, we would like to

start from the basic assumption that demand in an individual household



for a given foodstuff is primarily determined by the income of that
household, the mumber and age of the members of the household, the
preference system of the household, the price of the foodstuff con-
cerned, the price of competing foodstuffs, and the prices of all other
goods purchased by the household. If the individual demand functions

are aggregated to produce the macroeconomic demand function, total
domestic consumption of the product concerned provides the independent
variable., Total domestic consumption of a product could be explained

by a variable reflecting consumer incomes in national accounts (e.g.

the private disposable incame), by the population and its age structure,
by food consumption habits, by the national average price of the product
concerned and of close substitutes and/or complementary goods and by the
general lavel of prices. In order to save degrees of freedom and at the
same time to reduce multicollinearity, which often proves to be iroublesome
in demand analysis, it is usually advantageous to use per capita data
(food consumption) and deflated income and prices (the latter implies
that the majority of households is free from money illusion). Under these

hypotheses we first obtain the following model:
(1) Q="o~ (Yprv; P.3 Po; P3; ceeese 5 1)3

where:

Q + per capita consumption of the product concerned

Yprv :'private disposable income per head of population, divided by the

weighted index of all retail prices

Pl; P2; P3; ++es ¢ average national retail price of the products concerned
and of competing products, divided by the weighted
index of all retail prices

t : time variable (t = 1 = T, in which T is equal to the number of years

included in the investigation).

The main function of the t-variables in the equation is to take account

of slowly and steadily developing influences on per capita consumption



are independent of income and prices (for example, changes in the age
structure of the population or certain gradual shifts in the preference
system).

In addition to the private disposable income, personal disposable income

or total private consumption expenditure may be considered as appropriate
income variables. We have chosen private consumption expenditure because
today usually long term contract saving methods are preferred, wi,th'oon-
tributions being fixed mainly in advance, so that there is much to be

said for the theory that consumer decisions are largely made on the basis
of the available income mimus savings (this should moreover be considerably
iruer of foodstuffs than of certain consumer durebles which account for a
relatively high proportion of the total disposable income of those earning

average incomes).

In choosing the type of function to be used in (1) it should be remembered
that as a rule the income elasticity of demand decreases as inoome incrouoll
- except in the case of a few notable luxury foodstuffs with "snob appeal”.
There are many types of functions which express this phenomenon; of these
only the two relatively simplest are mentioned here:

1. The semi~logarithmic function

Qsa+blogcpr

with the elasticity

b
D Q/C,, =0.4343 . & )
= 0.4343 .
a+ b log C_,

1 See inter alia L.M. Goreux, Income and food comsumption. FAO,
"Monthly Bulleting of Agricultural Economics and Statisiics",
Vol. 9 (1960), No. 10, p.let seq.



2. The inverse function

Q=a-b ()
pr
with the elasticity

" Q/Cpr = b
* pr
- b
aC _-D
PT
where:
cpr ¢t Real private consumption expenditure per head of population.

As can be seen quite clearly from the above formulae, both types of function
always show income elasticity falling as income increases, if the correlation
between Q and cpr is positive - i.e, in the case of producis reacting normally
to changes in income. In the case of inferior goods, for which demand falls as
cpr rises (e.g. bread and potatoes), the semi-logarithmic type of function
would show an increasing income elasticity in absolute terms as income rises,
This seems feasible fram an economic point of view in so far as one can accept
that readiness to substitute high-grade products for simple basic foodstuffs
increases as income rises, at least within a certain income range. When the
inverse function is used, the absolute value of the income elasticity for
inferior gboda falls (rises) as income rises, if the constant a is positive
(negative). If the value of the constant a is gero, the absolute value of
the income elasticity remains unchanged as income riaesl. The difference
between the two types of function lies mainly in the fact that the inverse
function approaches asymptotically a "saturation point" as income increases,
whilst Q moves towards infinity as cpr increases when the semi-logarithmic

1 Cf.: Commission of the European Communities, Directorate—Gensral for Agri-

culture, Landwirtschaftliche Vorausschitzungen ~ II. Mdglichkeiten der An-
wendung bestimmter Modelle, Methoden und Techniken in der Gemeinschaft.
Hausmitteilungen {ber Landwirtschaft, Brussels, October 1970, No 63, p. 100.



function is used. This difference is, however, only of thecretical importance

for the range of income covered by this analysis. The fact that, all other

things being equal, the inverse function shows a somewhat smaller increase in
per capita consumption as income increases than the semi-logarithmic function

is of practiocal importance - especially for forecasting. In the cas of inferior
goods, the exact reverse is true: here the inverse function implies a sharper
decline in the level of consumption as income increases than the semi-logarithmic
function.

We would in any case like to represent the relationship between demand for a

product and the price of the product by the semi-logarithmic type of function,
Normally there is a negative correlation between the demand for and the price of the
product, so that all other things being equal, the absolute value of direct

price elasticity increases as the price rises. This means that in the case of
extreme price increases the reaction of the consumer is relatively greater than
with smaller price increases. This could be of particular use in forecasting,

as the EEC effect will bring about a very sharp increase in the prices of many
British foodstuffs.

Very little knowledge of the form of the relationship between demand and cross

price can be obtained from the theory of demand. We are also going to use the semi-
logarithmic type of functionm here because of its simplicity. When, as is normal,
there is a positive correlation between demand and cross price, the adopfion of this
method would imply, all other things being equal, an increasing (decreasing)

cross price elasticity as the cross price falls (rises).

In accordance with these considerations we obtain the following two equations
for the determination of demand:

(2) Q= Ky +oA;log Cor +«,log P +o(31og P, + ceues (+0<kt) +u

2 1

(3) Q=7f3, +ﬂ1(b-1—) +/3 108 P +ﬂ31og Pyt cenene (#3,8) + u,
PTr

where:

cpr ¢ private consumption expenditure at 1963 prices per head of population (&)



Pl' P2 ¢ real retail prices (nominal retail prices divided by the weighted
index of all retail prices; 16th January 1962 = 1.00)
Uy U, 2 unexplained residuals in the equations concermed.

The parameters of equations (2) and (3) shall to be estimated with the help
of the ordinary least squares method (OLS method). If the OLS method is to
provide unbiased and efficient parameter estimates, the following conditioms,
among others, must be fulfilled:

1. The residuals (ui) follow a random distribution with zero mean and
constant variance.

2. The distribution of the residuals must be independent of the
distribution of the explanatory variables.

3. The residuals must not be autocorrelated.

We have no a priori knowledge of the distribution which may underly the variables
used by us in demand analysis. Condition (2) is mainiy broken in our
experience when endogenous variables are used as explanatory variables, In
our case this danger can, in reality, only exist in respect of prices - i.e.
not only do prices influence demand, but demand too has a clearly noticeable
influence on prices. Where simultaneous relationships of this kind occur,
the OLS method may produce parameter estimates which are subject to a bias.
Apart from seasonal variations,which play no role when anmal averages are
used, the assumption that demand for most agricultural products develops
relatively steadily should be justified. The big chamges in prices,

the effect of which is mainly measured in demand analysis, are as a rule the
result of factors relating to the supply side of the market (for example,
the cyclical movementis in the case of livestock products or the influences
of weather conditioms in the case of arable products). Under these circum—
stances there is much to be said for the opinion that the OLS method yields
satisfactory parameter estimates.



If there is autocorrelation in the residuals, the estimates are unbiased
but not efficientl. However, there are only asymptotic properties which
cannot help us very much in our very small samples (covering only a

short period). To that extent we must always remember that, in

the case of a significant degree of positive or negative autocorrelation,
the estimated regression coefficients are also subject to a comsiderable
bias. This is particularly irue when the autocorrelation is due to,
specification errors in the modelz. For this reason it is necessary in such
a case to improve the equation by the inclusion of additional variables and
by suitable transformations of variables already included until the auto~
correlation of the residuals is reduced to an acceptable level. We are
going to use the Durbin Waison statistic (D.W.) as a test value for the
autocorrelation of the residuals.

In equations (2) and (3) the time variable is only included in brackets.
The reason for this is as follows: demand equations are estimated at first
in any case both with and without a time variable. Later on in the pre-
sentation of resulis a time variable is imcluded omly in those equations
in which time actually has a significant influences.

If systematic shifts and other trend influences are taken into account by

the introduction of linear time variables, it should be noted that this

is just the same as correlating deviations from a linear trend in the case

of the other variables in the equation (consumption, income and prioes)3;

i.e., only the short-term reactions are expressed in the regression
coefficients for income and prices, while the differences between long

and short term effects are added together or — in the case of divergemt tremd de-
velopments in the explanatory variables — balanced against each other in

the regression coefficients of the t-variables. This should be pointed out

in view of the following emple4:

! See J. Johnston, Econometric Methods, New York 1963, p. 179.

2 See E. Malinvaud, Statistical Methods of Econometrics, Amsterdam 1966,
p. 420.

3 Consumption (Q) - arithmetical: absolute deviations from the trend;
income (C r) and prices (P): logariihmic (percentage) deviations from
the trend?

4 See H. Gollnick, Einfilbhrung in die Okonometrie, Stuttgart 1968, p. 123 et seq.



The following simple regression equation may have been estimated.

A

log P +o¢ %

3

A A PaN
(4) Q -oéo +oél log Cpr +oly

For the trends in income and price the equations

(5) log C_, = 2 + Qlt and
Y

are agsumed to be valid. Then the composition of the regression coefficient
of the time variable - in the case of an sufficiently well specified equation -
would be as follows:

(N &= (28=d)) a4 (G5-dp) .y

where:

52{'and$2[

o3 regression coefficient, which represents the long term relatiomsii:

between demand and income and/or price.

If the regression equation is incomplete, the coefficient of the t-varia:ls
can additionally include the influence of all not explicitly included,
systematically changing factors. If there is more than ons explanatory
variable, the long term reactions of consumers (62{) cannot unfortunateiy
be estimated separately, with the result that we have to resort to guess
work in the interpretation of the regression coeffioient of the time variable.
This is of particular himdrance when preparing forecasts based om the
assumption of an important change in the trend in explanatory variables (=
problem which is posed in particular in the assessment of congsumer reacticn
to major changes in prices resulting from the EEC effect). If, for example,
in equation (7) there would be a bl of -0.,2 for the assessment period and
a b, of 40.3 for the forecasting period, equation (4) would yield a marked

1
overestimate or underestimate of Q - according to which value &?3 and



the other parameters in equation (7) would assume. This shows that the
explanatory power of regression equations when using time variables is
very closely linked to the assessment period. Their use for the purpose
of forecasting in the case of changes in price trends is therefore only
possible after appropriate corrections to the regression coefficients
of the t—variables have been made. As has still to be shown after
discussion of the results obtained in the parameter estimates of the
demand equations, an estimation of the regression equations without
t-variables can be decidedly helpful in many cases for such corrections.
This is connected with the fact that in the regression coefficients of
an equation estimated without t-variable the long and short-term
influences combine, whereby however in the majority of cases the long-
term influence seem to make themselves more felt than the short-—term
influences. In other wordss The actual regression coefficients in the
equation without time variable are very close to the long-term coeffi-

cients ( ;P:l) .

3. The results of the estimate of the demand functions

Generally the assessment period covers the years 1958 to 1969 for data
relating to calendar years, and 1958/59 - 1968/69 for seasons. Only
variations from these periods will be noted for the individual equations.
The retail prices are, without exception, those quoted in the anmal |
reports of the "National Food Survey Committee“l and are based on extensive
household surveys carried out in all regions of the United Kingdom. In
the analysis of demand we were able to evaluate omly the National Food
Survey Committees anmmal reports up to 1970 inclusive, in which the prices
were still given in old pennies (d); to cut down our work we did not
convert them in new pennies (p). In order to facilitate understanding of
the following it should be pointed out that in the case of the inverse
type of function a negative (positive) regression coefficient for the
income variable implies that demand rises (falls) as income increases.

1 Ministry of Agriculture, Fisheries and Food, Household Food Consumption
and Expenditure, Annmual Report of the National Food Survey Committee.
London, H.M.S5.0., various issues.
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a. Wheat flour

According to the results of our estimate wheat flour consumption is, in

practical terms, determined exclusively by the development of imncome:

(8) Q= + 20,178 + 16064.0 (5*)

(10.1) PF N
r2 = 0.919 D.W. = 1.76 -%- -1.4%
where:
Q ¢ total per capita consumption of wheat flour (kg product weight)

in the farm year July — Jume.

The figure in brackets underneath the regression coefficient (E-l—) is ‘the
t~test value, which gives the ratio of the regression coefticieBY to its
standard deviation. D.W. is the Durbin-Watson statistic and & the standard
error of the estimate

£ g2
(6 = -%:—m-l-'i_)' where N is the mumber of observations and m the mmber
of explanatory variables. Hence 3\/6 is the standard error of the estimate
in relation to the arithmetic mean of the dependent variable. The dominant
factor influencing UK wheat flour consumption is the consumption of whitg
bread. White bread is an inferior product which is replaced mainly by
higher grade products of animal origin. The extent of this "substitution"
is largely determined by the growth of income. With the help of function (8)
an income elasticity of the demand for wheat flour of -0.61 can be calculated.

b. Rolled oats and corn flakes

(9) Q = 4.9403 + 567.25 (g=—) + 2.7024 log P,
(5'3) pr (200)

R% = 0.934 D.W. = 1.59 334

O '0~>

L Measured in the arithmetical mean -~ this is also true of all following
price and income elasticities.
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vwhere:

Q : per capita consumption of rolled oats (kg product weightj
farm year July — June)

P, : real retail price for cora flakes (d/kg)

1
(10) Q = + 3.1629 - 2359.8 (-C-l-) + 4.5284 log P| - 0.65612 log P,
(3.8) “pr  (1.3) N (0.1)
R? = 0.867 D.W. = 3.13 £ _6.94
Q

where

Q : per capita comsumption of corn flakes (kg product weight;
farm year July — Jume)

P1 and P2 : real retail price for rolled oais and corn flakes res-—
pectively (d/kg).

Demand for rolled oats must be looked at in the light of the comsumptioa

of corn flakes. There is a very close substitution relatiomship between
these two products in the United Kingdom, in which rolled oats are clearly
the inferior product (estimated income elasticity of rolled oats consumptionm:
-1.1; income elasticity of corn flakes consumption: +0.3). The degree to
which rolled oats are substituted for corm flakes is, however, determined
only by income but also by price. Thus, the regression equations for both
rolled oats and corn flakes show the price of the competimg product to be
the most important factor influencing substitution after income. It can
hardly be a coincidence that equation (9) gives the same cross price
elasticity for demamd (rolled oats compared with corm flakes) as equatiom (10)
(corn flakes compared with rolled oats) — namely +0.8. On the other hand,

at --0.1l the direct price elasticity of demand for corm flakes is very

small; the price of rolled oats was seen to have no impact whatsoever on
demand for this product.

lThe very low t-value of the regression coefficient of P, in equation (10)

2

is partly the result of the high intercorrelation between Cpr’ P1 and P2,

which probably had a negative effect on the t-value of the coefficient of
P2, above all.
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c. Potatoes

Income can be considered as the main factor determining the demand for

maincrop ware potatoes:

(11) Q = + 106.71 - 11271.0 (El—)

(4.0) PF
4
% = 0.639 D.W. = 1.72 = = 2.5%
Q
where:
Q : per capita comsumption of maincrop ware potatoes

(kg; farm year July - June)

In contrast with most other countries in north-west Europe there is a
significant pogsitive correlation betweer ware potato comsumption and
income in the United Kingdomj the imcome elasticity is surprisingly

high at +0.4 (equation (11)). The reasom for this is that a long-term
downward trend in direct comsumption of ware potatoes by private house-
holds is greatly overcompensated fof by a rapidly expanding consumption
of ware potatoes in processed form (chips, crisps, etc.) (negative income
elasticity in demand for ware potatoes for household consumption; stromgly
positive income elasticity in demand for potatoes to be processed into
chips, crisps, etc.). The imclusion of the price of potato chips in the
regression equation brings only slight improvement, as the consumption

of chips, crisps, etc. is probably primarily determimed by income:

(12) Q = + 131.52 = 9680.7 (El—) - 18.267 log P
pr

(2.1) (0.5)
RZ = 0.648 D.W. = 1.79

1

=2.6%

¢>|r>>

where:

P, : real retai price of potato chips (d/xg)
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The small t—value of the price variable is also due in part to a high
intercorrelation betiween income and price. Equation (12) gives an income
elasticity for ware potato demand of 40.3; the absolute value of the
elasticity of total ware potato consumption in relation to the price

of chips only is in any case expected to be rather low (estimate from
equation (12): -0.1).

Income and price of the product permit only an inadequate explanation

of the demand for early potatoes.

(13) Q = + 4.4040 + T457.3 (g==) - 6.2718 log P,
(2.4) P (0.8)

A\
R? = 0.382 D.W. = 1.44 S .1.0¢%
Q
where:
Q t per capita consumption of early potatoes (kgj calendar years)
P ¢t real retail price of early potatoes (d/kg)

1

The income elasticity of early potato consumption acoording to equation (13) is
~1.1 and the direct price elasticity -0.2. This result does not entirely
correspond to our a priori expectations. We had supposed that early potatoes -
as well as maincrop ware potatoes — are an inferior product, )

but that consumers nevertheless react comsiderably more sharply to changes

in the price of earlies, which are available for only a short period

period, than the caloulated price elasticity of -0.2 per cent suggests.

(due to the fact that when supplies of nwe potatoes are at

their pnaklware potatoes from the previous year's main crop are also still
available, generally at considerably lower prices, so that consumers can
revert to a cheaper substitute if the price of early potatoes increases
gharply.) It must, nometheless, be admitted that in contrast to the

almost complete price inelasticity of demamd for maincrop ware potatoes for
household consumption the elasticity of demand for earlies (which

are also used almost exclusively for household comsumptiom) cam be regarded as being
fairly high (absolute values 0.2). The large relative standard error in

1 1¢ poth domestic and imported new potatoes are included, this
period stretches from April to July.
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equation (13) points to the fact that some care must be taken in usimg
equation (13) for forecastimg despite the possible theoretical justi-—

fication of the assumed relatiomship.

d. Sugar
(14) Q = + 46.725 + 4209.5 (g—) - 2.9165 log P,
pr
(1.4) (0.2) A
R® = 0.295 D.W. = 2.05 L .54
Q

where:

Q : per capita consumption of refined sugar (including products
containing sugar) (kg of white sugar; farm year July — June)

P ¢ real retail price of white sugar for direct comsumption in
private households (d/kg).

In principle equation (14) shows that the demand for sugar in the
United Kingdom is essentially determined by traditiomal food con-
sumption habits and only marginally by economic factors (income,
prices) (income elasticity: -0.2; direct price elasticity: -0.02 —

i.e. practically zero). The marginal influence of the price of sugar
should also be looked at in the light of the fact that direct con-
sumption of sugar in households accounts for only about 50 per cent

of total sugar comsumption. For all industries using sugar as a raw
material, sugar prices are likely to affect stockbuilding omly in

the short term, whereas sales prospects for the main output items
(sugar and chocolate confectionery) are believed to be the decisive
factor for sugar comsumptiom in this sector im the long term. Con-
sumption of sugar products im the United Kingdom was already relatively
high at the end of the 1950's and increased omly margimally thereafter.
The direct comsumption of sugar fell slightly after 1958; accordingly,
iotal per capita comsumptiom of sugar changed little durimg the period
1958/59 - 1968/69. The low coefficient of determimatiom in egquatiom (14)
should also be looked at against this background. As may be comcluded
from the D.W. statistic, we have introduced im equation (14) at least

all the importaht economic factors influemcing the demamd for sugar.
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e. Beef

(15) Q = + 105.84 = 163.18 (E'l") - 48.360 log P, + 9.7249 log P,
(0.1) P (1.9) . (0.2)
2 -
RS = 0.656 D.WN. = 1.53 2 = 4.2%

(16) Q = + 88.002 + 16425.0 (g*=) - 91.154 log P, + 36.371 log P, + 1.2042
(2.4)  P% (3.6) (1.6)  (2.6)

R% = 0.824 D.W. = 2.81 =3.2%

ol l’~>>

where

(1)

Q : per capita comsumption of beef and veal (kg slaughter weight)

P : real retail price of beef (d/kg) ,
P, : real retail price of pork (d/xg)

t t time tremd (T =1, 2, 3 sevvusy, T)

According to equation (15), the main factor influemcing beef consumptiom
would be the price of beef (direct price elasticity calculated from (15):
-0.8). Pork would be of some importance as & substitute (cross price
elasticity: +0.2). However, income does mot appear to have any sigmificamt
influence (imcome elasticity: +0.02 — i.e. practically zero). The imtro-
duction of a linear time variable, however, brings substantial improvemeamts;
the coefficient of determination, adjustied for degrees of freedom, inémses
by 19.7 per centl, and the partial regression coefficienis are all mow well
established (see equation (16)). This could meam that in the case of the
demand for beef there are considerable differences between lomg and short-
term reactioms for which adequate allowance can be made omly by the iantro-
duction of a time variable. As has already been outlined in (I, 2), the
regression coefficients for prices and imcome show omly the short-term

reactions when a time variable is used, whilst the regression coefficients

1 The coefficient of determination (Rz(a)) adjusted by the mumber of degrees
of freedom is calculated as follows: 5 > n 2

R (a) = R - i (1 - R); where

N is the mumber of observations and m the mumber of explm;ory variables

(see also H. Gollmick, op. cit., p. 99). In (15) amd (16) R°(a) equals

0.527 and 0.724 respectively.
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mainly reflect the long-term reactions in estimates withouti time
variables (strictly speaking, & mixture with an a priori unknown
weighting of long and short—term reactions). Equation (16) gives

the following elasticities relating to the demand for beef: in-
come: -1.8; own price: -1.6; cross price (pork): +0.6. This would
suggest that the demand for beef always reacis more sharply in

the short term than in the long term. However, the very high,
short-term negative income elasticity seems to raise problems.,If

is difficult to find reasons why of all products beef should be

an inferior product in the United Kingdom, which is not the case
with the other types of meat, as will be shown later. One possible
explanation is that the regression coefficients in equations (15)
and (16) are influenced not only by the behaviour of consumers but
also in part by supply restrictions. Total supplies of beef on the
British market were heavily dependent on imports during the period
1958 - 1969 and still are. In the years after 1958, and in particu-
lar 1959/60 and 1964/65, there were repeated, relatively lengthy
supply shortages on the world beef market when British importers
often seem to have been unable to obtain the desired quantities on
the world market. Importers in the EEC and the USA in particular,
where the prices of beef and of other types of meat were substantially
higher than those in the United Kingdom, were prepared to pay corres—
pondingly higher prices than the British import trade. Traditionally
important suppliers of beef to the British market such as Australia
and Argentina reacted to this price difference by preferring after
1958 and 1963 to supply chiefly the US and EEC markets respectively,
whilst exports to the United Kingdom were forced increasingly into
the role of a stop-gap measure. British importers could, of course,
have obtained greater quantities from the world market by raising
their offer prices to the level of those paid by US, Italian and
Federal German importers. This, however, was clearly not possible

in view of the marketing situation and profit margins (rather pessi-
mistic assessment of the chances of passing on the higher cost prices
to the retail trade and consumers). This would then have had the
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result that - at the given price — supplies on the UK beef market could
not for a time meet demand, os that consumers would have been forced
indirectly to change to other types of meat (not price-conditioned, but
supply-conditioned substitution). It might be possible that during the
period 1958 - 1969 there was to a certain extent a purely random nega—
tive correlation betwsen the cyclical fluctuations of cpr and the supply-
conditioned substitution. If, for this reason, cpr is eliminated from
equation (16), the following is obtaineds

(17) @ = + 118.20 - 70.126 log P, + 24.983 log P, + 0.18835 ¢
(2.4) (0.9) - (0.9)

R% = 0.684 D.W. = 1.61 = 4.0 4.

ol |0~>

Bquation (17) yields a direct price elasticity of -1.2 and a cross price
elasticity (pork) of 4+0.4. As in equation (15), the own price is dominant
factor influencing the demand for beef in (17). Equation (17) bardly re-
presents a considerable step forward compared with equation (15). If the
hypothesis of a random correlation between Cpr and the supply-conditioned
substitution were accepted, equation (16) should be discarded and the
original equation (15) used for forecasting purposes.

f. Mutton and Lamb

Income, the own price and the prices of pork and poultrymeat provide a
good explanation of mutton and lamb consumption:

(18) Q = + 12.970 ~ 2739.1 (5=) - 30.795 log P) + 23.640 logP, + 9.2180 LlogP,
(1.2) P (3.9) (3.6) (1.8)

RZ = 0.858 D.H. = 2.01 -2.7%

ol |o~>

wheres
Q ¢ per capita consumption of mutton and lamb (kg slaughter weight;
calendar years)
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Pl, P2, 1’3 ¢ real retail prices for mutton and lamb, pork and
poultrymeat (d/kg)

The elasticities calculated from equation (18) all lie in a range
covered by the a priori expectations. The income elasticity is
+0.7, the own price elasticity -1.2, the cross price elasticities
40.9 (pork) and +0.4 (poultrymeat). The price of beef was not seen
to have significant influence on the demand for mutton and lam,b,'
which is surprising in view of the great similarity in taste pro-
perties of both types of meat. As the price of lamb likewise plays
no part in the equations determining beef consumption, we must
assume that in the consumer's view beef and lamb are both close
substitutes for pork, whereby - easures in terms of the ratio of
the cross price elasticities in equations (15) and (18) - the
degree of substitution between lamb and pork is considerably
greater than that between beef and pork.

£. Pork

From the above results we can assume that demand for pork is in-
fluenced not only by income and the own price but also by the price
of lamb and possibly that of beef:

(19) Q = - 34.278 + 30.041 log C . - 29.508 log P, + 14.471 log P,
(7.7) (3.6) (1.6)

R? = 0.928 D.W. = 1.63 -@ - 3.4%
Q

where:
Q : per capita consumption of pork (kg slaughter weight; calendar
years)

and P, : real retail prices of pork, and of mutton and lamb (d/kg).

P 2
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The additional inclusion of the price of beef in the analysis brings
hardly any improvementl:

(20) Q = - 52.477 + 35.482 log C p = 25.293 logP) + 19.858 logP, - 7.2375 logP

(2.9) (2.0) (1.3) (0.5)
R = 0.931 D.W. = 1.76 Le o 3.6%
Q
where:
P, : real retail price of beef (d/kg).

3

The negative sign of the regression coefficient of P3 is not what was
theoretically expected (beef as a substitute for pork). The sharp drop

in the t-test value for the regression coefficient of cpr in equation (20)
compared with equation (19) and the low t-wvalue for the regression
coefficient of P3 should be considered in relation to the high inter-
correlation between log Cpr and log P3 (correlation coefficient: +0.83).
For this reason equation (20) does not provide satisfactory proof that
demand for pork is not influenced by the price of beef. The elastiicities
estimated using equation (19) show not only that demand for pork is highly
sensitive to price (which has already been established for the consumption
of beef and lamb), but that growih in income also is a significant factor
in promoting the consumption of pork: income elasticity: +1.23 own price

elasticity: ~1.1; cross price elasticity (lamb): +0.6.

h. Bacon

The consumption of bacon in the United Kingdom seems to be strongly
influenced by traditiomal habits. This could primarily be seen from the
fact that the per capita consumption of bacon in the years 1958 - 1969
only fluctuated between around 14.3 and 15.6 kg. This is a relatively
small range of fluctuations when compared with that of other types of
meat. In view of this small range of variation in the demand for bacon

1 22(a) in (19): 0.901; R%(a) in (20): 0.892.

3



during the assessment period, we are not expect satisfadory resultis
from the regression analysis:

(21) Q = + 65.469 - 3,645 log cpr - 20.280 log P,
(0.9) (2.4)

2

R = 0.433 D.W. = 1.45 =2.2%

ol '°*>

Measured in terms of the coefficient of determination adjusted for
degreees of freedom and of the other statistical itest values, the

introduction of a time variable is a considerable improvement:

(22) @ = - 22.798 + 31.735 log € - 20.652 log P} - 0.31191 ¢

(2.0) (3.0) (2.3)
R? = 0.660 D.W. = 1.99 -@— = 1.8 %
)

Eggs are an important complementary good for baconj therefore the
egg price should also be included in the regression equation for the
demand for bacons

(23) @ = + T1.011 + 4742.3 (g) - 19.848 log P, - 1.8199 log P, - 0.31547 %

(2.1) T (2.8) (0.5) (2.4)
R® = 0.688 D.W. = 1.77 -)?\-_- =1.9%
Q

where:
Q : per capita consumption of bacon (in kg fresh meat equivalent;
calendar years)
P1 and P2 ¢+ real retail price fo;' bacon and shell eggs respectively
(d/kg product weight and d/egg).

All three equations yield an own price elasticity of the demand for
bacon of <0.6. There are significant differences between short and
long—~term reactions as regards income. The short-term income elasticity
according to equations (22) and (23) ranges from +0.8 to +0.9. This is
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in contrast with a very low, but negative income elasticity of -0.1 in
equation (21), which probably represents in the main the long-term
reaction. Accordingly, in the long-term demand for bacon would, in fact,
be determined primarily by traditional food consumption habits which are
moving away from bacon, albeit very slowly. The egg price exerts only a
small influence on bacon consumption — equation (23) gives the elasticity
in relation to the egg price as -0.1. (As eggs are a complementary product,

the negative elasticity and regression coefficient of P, correspond to the

2
theory). The low t-test value for the regression coefficient of P2 is due
mainly to the high intercorrelation between the egg price cpr and the time

variable (correlation coefficient < -0.9 in each case).

i. Poultgzgeat

The explanation of the extraordinarily rapid expansion in demand for poulry-
meat is hampered considerably by problems of multicollinearity. Thus the
influence of income on the consumption of poultrymeat, which is no doubt
present, and the effect of the sharply falling deflated retail price of
poultrymeat (Pl) cannot be satisfactorily distinguished from one another
(correlation coefficient log cp r/log Py -0.98). However, given the

poultry price and the price of two important substitutes (pork and lamb)

the consumption of poultrymeat can be very clearly determined:

(24) Q = 12.017 - 20.516 log P, + 15.889 log P, + 13.820 log P,

(25.3) (3.0) (3.0)
N
RZ = 0.988 D.W. = 2.14 2 .30%
Q

where:

Q ¢ per capitia consumption of poultrymeat (kg; calendar years)

P, and P, : real retail price of lamb and pork respectively (d/kg).
Equation (24) clearly shows that the sharp increase in demand for
poultrymeat in the period 1958 — 1969 could be ascribed on the whole
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to the drop in the (real) price of the product (direct price elasticity
according to (24): -1.2). However, the cross price elasticities for the

demand for poultrymeat are also surprisingly high: +1.0 (lamb) and +0.8
(pork).

j. Edible offals (liver, heart, kidneys etc.)

Liver consumption has by far the greatest importance in the consumption
of offals. We have therefore iried to explain the demand for offals in

terms of income and the price of liver:

(25) @ = - 3.2395 + 6.3348 log cpr - 4.2068 log P,
(2.1) (0.9)

R? = 0.860 D.W. = 0.76 = 2.8%

;n|°9

where:
Q : per capita consumption of offals (kg product weight; calendar
years)
P, : real retail price for liver of all kinds (d/xg).
The high coefficient of determination of equation (25) reflects primarily
the trend relationship between Q and cpr' Ag can be seen from the very }ow
Durbin-Watson statistic, this does not, however, provide a satisfactory
explanation of anmual fluctuations in demand for edible offals. The additienal

use of a time variable produces considerably better results:

(26) Q = - 28.098 + 21.595 log cpr - 10.710 log P, - 0.16934 t

(4.4) (3.0 (3.4)
2 A
RS = 0.943 D.W. = 1.26 £--1.9¢
Q

Equation (26) gives a (short-term) income elasticity of +2.1 and a short-
term own price elasticity of -0.1. If these values are compared with the
elagticity coefficients calculated from equation (25) (+0.6 and -0.4),
this shows that in the case of the demand for edible offals, as in the
cagse of the demand for beef and bacon, consumer reaction in the short term

is much sharper than in the long term.



-23 -

k. Liquid whole milk

Demand for liquid milk ought to be mainly determined by the own price
and by income. Condensed milk can be considered as a possible substitute
but it should be remembered that the total consumption of condensed milk

compared with that of liquid milk is only marginal:

(27) @ = + 223.93 - 885.50 (g=) - 91.224 log P,
(0.3) P (1.2

2

R® = 0.410 D.W. = 0.83 =0.9%

ol |0~‘>

where:

Q : per capita consumption for liquid whole milk in kg, natural fat
content (only deliveries to dairiesl, excluding consumption by
producers; calendar years)

P : real retail price of liquid whole milk (weighted average for sales
at the normal price and at Govermment subsidised prices (welfare
and school milk); d/pint).

The additional introduction of the condensed milk price brings no
improvement in the still unsatisfactory results of equation (27); only

the inclusion of a time variable achieves this:

(28) Q = + 282.48 - 27689.0 (63—) - 66.094 log P, - 1.4238 4
(5.0) P*  (1.6) (5.1)

R? = 0.859 D.W. = 2.05 = 0.5 %

&DIt>§

The coefficient of determination adjusted for degrees of freedom is
almost trebled2 by this procedure and the D.W. test no longer shows

any significant autocorrelation between the residuals as in equation (27).

1 Including direct sales of liquid whole milk by the producer to the
consumer

2 R2(a.) in (27): 0.279; Rz(a) in (28): 0.806.
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Consequently, the representation of the year-to-year variations in
liquid milk consumption by (28) is rather good. As with a mumber of
other products, the short-term income elasticity (+0.5) calculated
from equation (28) is considerably higher than the mixed and thus

the long-term income elasticity also (+0.02 from equation (27)). Both
equations yield a similar estimate for the own price elasticity of
demand: ~-0.3 (27) and -0.2 (28). The very inealstic reaction of liquid
milk demand to price changes should primarily be seen in the light of
the fact that there is no perfect substitute for liquid milk (unlike
margarine for butter or pork for beef, for example) and that liquid

milk is one of the important daily necessities in most households.

1. Fresh cream

In constructing the equation for the determination of fresh cream con-
sumption it should be remembered that nearly 50 per cent of total fresh
cream sales go to bakeries (for the production of pastries and cream
cakes). The demand of the bakeries for fresh cream is almost exclusively
derived from the sales prospects for the end products, pastries and
cream cakes, which in turn can best be explained in our analysis by
reference to income, The direct demand from private households for fresh
cream (mainly for use as whipped cream) may similarly be dependent on
income and - in contrast to the sales to bakeries -~ also partly on the
price of cream. After the end of food rationing in 1954, which had
already affected cream production to a certain extent, there was a
manifold increase in cream consumption as a result of the considerable
pent—up demand. In order to take this special circumstance into consi-
deration in the type of function, we are going to give the equation

for fresh cream consumption a double logarithmic form (here it is

supposed that rising income elasticity remains constant):

(29) log Q@ = = 7.8319 + 4.7292 log cpr - 0.87787 log P,
(13.8) (3.6)

2

R = 0.997 D.W. = 1.82 =0.4%

2] | |(‘x.>
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where:
Q : per capita consumption of fresh cream in product weight
(g3 calendar years)
P, : real retail price for cream (d/pint whole milk equivalent).

A further improvement in equation (29) is hardly possible and, what

is more, unnecessary. The elasticity coefficients are given directly

by the regression coefficients in the double logarithmic type of
function. The income elasticity of +4.7, which seems extremely high

at first sight, is, as explained earlier, mainly due to the fact that

at the time of food rationing the production and sale of fresh cream
came almost entirely to a halt as emphasis was laid on securing adequate
supplies of liquid milk and other essential dairy products.

m. Tinned sterilised cream

To a certain extent the situation of tinned sterilised cream is
similar to that of fresh cream (suspension of production and imports
until 1954, followed by a rapid increase in consumption, which
levelled off after 1963 - this in contrast to fresh cream for which
the boom in consumption is still contimuing). In some sectors con-

densed milk is an important substitute for tinned cream:

(30) Q = - 2.9341 + 1.7575 log C . = 0.91507 log P, + 0.46067 log P,

(1.5) (1.2) (0.5)
2 7
RS = 0.885 D.W. = 0.85 —_—=179%
Q

where:
Q :+ per capita consumption of sterilised tinned cream in preduct

weight (kgj calendar years)
P1 ¢ real retail price for cream (d/bint whole milk equivalent)
P, : real retail price for condensed milk (d/pint whole milk

equivalent - average price for sweetened and unsweetened
products).
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The low D.W. statistic and the large relative standard error already
suggest that in spite of the rather high coefficient of determination
of equation (30) an unsatisfactory explanation of the yearly fluctua-
tions in the demand for tinned cream is still given. The reason for
this may inter alia be the merging of widely differing short and long-
term influences in the regression coefficients of egquation (30). This

hypothesis is confirmed by the inclusion of a time variable:

(31) @ = - 10.658 + 5.3608 log cpr - 1.6623 log P, + 0.52279 logP, - 0.03943 ¥
(5.7) (3.9) (1.2) (4.9)

R%= 0.974 D, W. = 2.32 =4.0%

‘o:>||°‘>

The influences of income and prices on the demand for tinned cream are

now well established and the significant positive autocorrelation of

the disturbance term in (30) has become an insignificant negative auto-
correlation in (31). The representation of the yearly fluctuations in
demand for tinned cream in (31) can be described as rather good. A com—
parison of the elasticity coefficients in (30) and (31) gives the usual
picture. The short-term elasticities in equation (31) (income: +6.5;

own price: ~2.0) are much higher than the mixed elasticities in equation (30)
(income: +2.1; own prices -1.1). Only the cross price elasticity (condensed
milk) is about the same in both functions (+0.6). The almost "exotic",
short-term income elasticity of +6.5 and also the very high mixed income
elasticity are, as with fresh cream, related to the "rationing effect"

(see above).

n. Condensed milk

Problems of multicollinearity among explanatory variables and the small
range of variation of condensed milk consumption offer little hope of
an acceptable explanation of the demand for condensed milk of all kinds

being given. In addition to income and own price, demand for condensed
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milk is mainly influenced by the price of liquid milk, but here it
should be remembered that on the consumer preference scale liquid
milk rates above condensed milk (condensed milk as a cheap substitute
for liquid milk):

(32) @ = + 0.88494 + 170.86 (5=—) - 3.2729 log P + 5.3584 log P

2
(0.2) P¥  (o.7) (0.5)
5 ~ _
R® = 0.344 D.W. = 1.48 L 6.4
Q
where:
Q : per capita consumption of condensed milk of all kinds in

product weight (kg; calendar years)

P1 t real retail price for sweetened and unsweetened condensed milk
(d/pint whole milk equivalent)
P2 ¢ real retail price for liquid milk (weighted average for sales

at the normal price and Government subsidised prices (welfare
and school milk); d/pint).

The coefficient of determination in equation (32) and the t-value of

the partial regression coefficients are all very low. It should, however,
be remembered that the intercorrelation between the explanatory variables
is very high (the correlation coefficients between the explanatory
variables vary from +0.83 to +0.97). The D.W. statistic shows that at
least we have not ommitted any important factors influencing the demand
for condensed milk from equation (32). The elasticity coefficients ob-
tained from (32) are also plausible (income elasticity: -0.2j own price
elasticity: —0.5; cross price elasticity: +0.8) - this is especially so
because the high estimate for the cross price elasticity demonsirates
the outstanding importance of liquid milk as a substitute for condensed
milk. In spite of the poor results of the statistical tests (R2, t-value)

equation (32) seems, therefore, not unsuitable for forecasting purposes.

o. Whole and skimmed milk powder

By far the gréatest customers for milk powder are the chocolate and

confectionery industries, bakeries (dried skimmed milk used in the
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production of white bread) and some branches of the canning industry
(particularly the producers of preserved meat and fish). For these
buyers the marketing prospects for their end products, but hardly ever
the milk powder price, have bearing on their buying arrangements. The
marketing prospects for the end products can be reflected here only by
reference to income. Direct consumption of whole milk powder is concen—
trated in the baby food sector (branded whole milk powder at market
prices and dried whole milk at reduced prices under the Government wel-
fare milk programme), that of skimmed milk powder taking the form of
the production of instant dried milk as a drink. We have no adequate
information about retail prices of instant skimmed milk powder. The
retail prices of branded whole milk powder and "welfare" dried milk

are known; however, their inclusion in the regression analysis in

addition to income brought no significant improvement:

(33) @ = + 4.7836 - 1305.3 (g) - 0.08314 +
(2.7)  P¥ (3.2)

A

R? = 0.630 D.W. = 1.79 < .7.9%

Q

where:
Q : per capita consumption of whole milk powder (kg; calendar years).

(34) Q = - 15.563 + 6.5891 log C . = 0-04045 +

(1.1) (0.8)
P
R? = 0.316 D.W. = 2.12 < _9.6%
Q
where:
Q : per capita consumption of skimmed milk powder (kgj; calendar years).
p. Butter

With reference to a study by J.A.C. Brown} we are going to explain the
demand for butier in terms of income and the price of butter, but not

in terms of the price of mergarine. This decision is based on the

1 J.A.C. Brown, Seasonality and Elasticity of the Demand for Food in Great

Britain since Derationing. (University of Cambridge, Departiment of Applied
Economics, Reprint Series, No. 148) London 1959, p. 8 et seq.




assumption that the effect of the considerably cheaper substitute for
butter (margarine) is only a substantial increase in the absolute value
of the own price elasticity of the demand for butter. This is because
butter ranks higher than margarine on the preference scale of the British
consumer, With a given income a household's demand for butter is as high
as its subjective judgement of the butter price allows. The proportion of
total demand for spreading fats (excluding lard) not covered by purchases
of butter is made up by margarine, the price of which is here irrelevant.
(One condition must however be fulfilled, namely that the price of marga-
rine remains substantially below that of butter). It follows from this
that in principle the sale of and demand for butter and margarine are

conditional on the butter price alone and not on the price of margarine.

(35) Q = + 14.701 + 351.81 (g=) - 3.5887 log P
C r 1
(1.3) P (3.9

2 A
R = 0.632 D.W. = 1.39 —=1.8%
Q
where:
Q : per capita consumption of butter in product weight (kg; calendar
years)
P, : real retail price of butter (d/1b).

At first sight the negative income elasticity for butter demand (-0.1)
obtained from equation (35) seems rather surprising. It should, however,
be remembered that, as in the United States in the fifties, there is now
a growing trend in the United Kingdom towards limiting consumption of
fats on health grounds, the so-called visible fats, predominantly butter,
being affected first. The estimated value of the own price elasticity of
the demand for butter is also unexpectedly low: -0.2 (equation (35)).

During 1971 there were extraordinarily sharp increases in the prices of
dairy products on the world market as a result of the (random) interaction
of a number of factors on the supply side (to name only the most important:

drought in New Zealand; slaughter premiums for dairy cows and drought too



in the EEC). During the short period from December 1970 to January 1972
alone these events caused the prices of New Zealand butter on the London
commodity exchange to rise by nearly 70 per cent and those of Danish
butter (ex quay) by nearly 50 per cent to a level closely approaching
butter prices inside the Six. This period offers an excellent opportunity
to investigate the effects on demand of extreme increases in the price of
butter (which were also to be expected in a slightly more acute manner
after the adoption of EEC agricultural prices by the United Kingdom). In
order to make this possible, we have correlated the average weekly con-
sumption of butter per quarter with the changes in the real wholesale
price of New Zealand butter in the United Kingdom and with real private
consumption expenditure during the period from the lst quarter of 1970

to the 1st quarter of 19721. An adjustment for population growth was
omitted because of the short assessment period. For the same reason a

double logarithmic function was chosen in contrast to (35):

(36) log d = + 0.94362 + 0.27268 log c;r - 0.39348 log P‘

1
(2.3) (11.7)
2 A
R = 0.960 D.W. = 3.45 — =0.7%
Q
where:
Ql : average domestic weekly consumption of butter per quarter

(1 000 t; moving two—quarter averages)

o—u

private consumption expenditure per quarter at 1963 prices

(& 100 million; not seasonally adjusted)

P& : unweighted, average wholesale price per quarter of New Zealand
butter ("in bulk; finest") on the London commodity exchange,
divided by the index of all retail prices (16.1.1962 = 1.00)
(8/112 1b; moving two-quarter averages).

With a value of ~0.4 a direct price elasticity of butter demand twice

as high as that resulting from equation (35) (in absolute terms) results

1 Assuming relatively constant retail margins (retail price (RP)x:1.33
wholesale price (WP), the reaction of demand at the retail stage can
be measured by this process (4 WP : WP = ARP : RP),



- 3] -

from equation (36). This shows very clearly that with unusually sharp
price rises consumers can react considerably more acutely than with
price rises within a range which is still felt to be "normal"™. It is
remarkable that for the quarterly estimate a significantly positive in-
come elasticity (+0.3) is obtained from (36), compared with a small
negative income elasticity resulting from the application of anmmal
data, not comprising a time variable (-0.1 from (36)). A short-term
positive income elasticity is also produced by equation (35) after

the introduction of a time variable:

(37) Q= + 24.602 - 2046.1 (3) - 4.907 log P, - 0.13977 +
(1.3) P (4.0) (1.5)

s

2

R° = 0.714 D.W. = 1.76 =1.7%

Q
The own price elasticity (-0.2) resulting from (37) is consistent with
that obtained from (35); according to (37) the income elasticity is +0.6.

The results of the analysis of the demand for butier can be summarised

as follows:

1. Using the own price elasticities derived from equations (35) and (37),
we would probably seriously underestimate the price effect on the
demand for butter under EEC conditionsj the price elasticity obtained
from equation (36) should, however, provide fairly realistic estimates

of the price effect.

2. Equations (35) = (37) give no clear information about the sort of in-
come elasticity which should be used for forecasting. In the short
term, i.e. when income is rising, the demand for butter obviously reacts
positively (negatively when income falls). In the long term, however,
the influence of income is expected to become obscured by the trend -
independent of income -~ towards the contraction of overall fat consumption,
which has a negative effect on the demand for butter. Equation (37) yields
a reliable differentiation between long and short-term effects. A correction
of the regfession coefficient of P1 in equation (37) in line with the
information gained from equation (36), combined with a correction to be
explained later of the regression coefficient of (%) in (37), would make
equation (37), in our opinion, the most suitable equation on which to

base a forecast.
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q. Cheese

The demand for cheese in the United Kingdom can be adequately explained
by reference to income and the price for "natural cheese" - this includes,
above all, Cheddar, Cheshire and related cheeses which have not been
processed any further (processed cheese is, therefore, not included in

the calculations):

(38) @ = 4.9754 + 6.1162 log cpr - 3.1452 log P,
(6.8) (4.0)

N\
R = 0.891 D.W. = 1.41 L-o1.94
Q

where:
Q : per capita consumption of all cheeses in product weight
(kg; calendar years)

P, : real retail price for "maturel cheese" (d/xg).

The additional inclusion of the processed cheese price did not bring about
any significant improvement in equation {33); this may be primarily con-
nected with the fact that cheese still accounts for only a very small pro—
portion of total cheese consumption. An income elasticity of 40.6 can be
calculated from (38), together with an own price elasticity of -0.3. The
low own price elasticity is probably due to the fact that there is no

perfect substitute for cheese.

r. Eggs and egg productis
According to the results of our analysis, the demand for fresh eggs is

dependent on income, own price and the price of bacon, which is an

important complementary product:

(39) Q= + 397.50 - 21133.0 (5*=) - 35.261 log P, - 38.445 log P,

(1.7 P (0.9) (0.5)
2 8
R = 0.846 D.W. = 2,23 -~ =1.3%

Q
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where:

Q
P, : real retail price for fresh eggs (d/egg)

*0

per capita consumption of fresh shell eggs (eggs; calendar years)

P, : real retail price for bacon in product weight (d/kg).

From (39) an estimate of +0.2 for the income elasticity is obtained (own
price elasticity: -0.07). This shows that price will influence on demand for
fresh eggs only within very mnarrow limits. The situation as regards eggs
gseems to be similar to that of bacon: the decisive factor for the long-term
trends in egg consumption is ultimately traditional consumpiion habit. The
low t-test values in equation (39) are predominantly a result of the close

intercorrelation between (U%;) on the one hand, and log P, and log P, on

1 2
the other (correlation coefficients: +0.9 and +0.7 respectively).

If we attempt to explain the demand for egg products, we are confronted

with the same problems as when we determine the demand for milk powder.

The demand for egg products comes almost exclusively from a variety of
enterprises in the food industry which need egg products for the manufacture
of quite different products. It would be hopeless to attempt to incorporate
the prices of all end products in the regression equation for the consumption
of egg products. The only solution is to explain the demand for egg products

by reference to income alone:

(40) Q = + 40.066 - 6780.0 (63-)

(2.1) PT
2 )
R = 0.305 D.W. = 2.27 —=9.5%
Q
where:
Q ¢ per capita consumpiion of egg products in shell egg equivalent

(eggs; calendar years).

Equation (40) gives an income elasticity of 40.8 - four times the income
elasticity for fresh eggs. It is clear from this that egg products are
used in the United Kingdom mainly for the manufacture of foodstuffs which



are also characterised by a high, positive income elasticity of demand
and that for many end products the share (by weight) of egg products in
the total product weight has increased substantially (there is much to
be said for the fact that the greatest importance is attached to the

last factor).

8. Fruit and vegetables

The demand for apples (cooking and dessert) reflects above all the sharp
fluctuations in apple prices raised by supply conditioms. The changes in
the total supply of apples on the British market follow fairly closely

the changes in domestic supply, i.e. the extent of the British apple
harvest, which is extremely dependent on climatic conditions. Compensation
of these fluctuations in domestic supply by imports was substaniially
hindered by a fairly inflexible handling of existing import quotas and by
seasonal tariffs for apples from North America and the continental Europe.
Imports of apples from New Zealand, Australia and South Africa were com—
pletely liberalised. As their arrival do not, however, coincide with the
availability of British supplies, supplies from these countries could
perform only a very limited "buffer function" for the British apple harvest.

The apple price alone, therefore, provides a very good explanation of apple

consumption:

(41) @ = + 40.458 -~ 19.617 log P

(4.3)
N
R = 0.674 D.W. = 2.05 734
Q
where:
Q : per capita consumption of apples (kg; farm years)

P, : real retail price for apples (cooking and dessert) (d/kg).
The direct price elasticity of the demand for apples is -0.8, according

"to equation (41). In the long term income seems to have practically no
influence on the consumption of apples, but in the short term the influence

may be considerable:
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(42) Q = + 41.564 - 0.51023 log Cpr - 19.479 log Py

(0.1) (3.6)
I\
R% = 0.675 D.W. = 2.02 L4
Q

(43) Q = = 127.39 + 64.266 log Cop = 14971 log Py - 0.70281 +t

(1.5) (2.6) (1.5)
A
R% = 0.754 D.W. = 2.24 L 1.2
' Q

Equation (42) gives an income elasticity of =0.02 ("mixed elasticity" of
long and short—term reactions) and equation (43) a short-term income
elasticity of +2.5 (own price elasticity from (42): -0.8; from (43): ~0.6). :
Equation (43) would indicate an extraordinarily strong and positive
cyclical influence of income on the demand for apples which could be
theoretically proven only with difficulty (in contrast to the long-term,
almost completely inelastic reaction especially). The limitations on the
supply side mentioned initially (import restrictions) possibly played an
important part in the formation of the regression coefficient of Cpr in
equation (43), so that in reality it does not measure consumer behaviour
at all., If one also considers that the quotas for imporis of apples were
be lifted after entry into the EEC, there is a great deal of support for
the notion that equation (41), which gives, above all, the reaction of
demand to supply-induced price changes, are better suited for forecasting
than equations (42) and (43).

Consumption of pears (dessert and cooking) contracted sharply in the
1958/59 ~ 1968/69 period. According to the results of the regression
analysis, income - in contrast to the situation as regards to apples —

was primarily responsible:

(44) Q = 25.276 - 6.4852 log C . = 4.2097 log P
(3.8) (2.7)

R® - 0.690 D.W. = 1.99 =7.9%

@ﬂ'cﬁ>

where:

Q : per capita consumption of pears (dn3zsert enc cooking) (kg; seasons)
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P : real retail price for pears of all types (d/kg).

Equation (44) gives an income elasticity of —1.3 and an own price
elasticity of -0.8. The market for pears in the United Kingdom is
regulated in principle in the same way as that for apples (see above);

in this respect, the regression coefficient of Cpr could in equation (44)
at least partly reflect the influence of supply restrictions. However,
unlike with apples, an explanation of the demand for pears in terms of
their price only does not lead to useful resulis and so we must first

limit ourselves entirely to equation (44) with regard to the forecast.

The consumption of fresh tomatoes can be adequately explained in terms

of income and the price:

(45) Q = + 50.204 - 7.0939 log Cop = 14.744 log P,

(3.0) (2.4)
2
g2 = 0.732 D.W. = 2.79 - = 3.5%
Q
where:
Q : per capita consumption of fresh and chilled tomatoes (kg; calendar

years)

P : real retail price for fresh tomatoes (d/kg).

According to equation (45), the demand for fresh tomatoes reacts sharply

to price changes (own price elasticity: -1.0) and negatively to income
growth (-0.5). The negative income elasticity of the demand for fresh
tomatoes is to be seen in the light of the consumption of the most important
substitute for fresh tomatoes, namely whole peeled tomatoes, whether tinned
or bottled. Unfortunately, it is not possible for statistical reasons to
analyse the demand for tinned tomatoes separately from the demand for other

tomato preserves and concentrates and to compare the results with equation (45).

(46) Q = - 44.183 + 23.898 log cpr - 6.4848 log P
(3.5) (0.9)

1

2

R = 0.725 D.W. = 1.72 =8.0%

ol I&>
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where:

Q ¢ per capita consumption of tomato preserves and concentrates of
all types (including whole peeled tomatoes whether tinned or
bottled) (kg fresh weight; calendar years)

P : real retail price for bottled, whole peeled tomatoes (d/kg).

Unlike the demand for fresh tomatoes, the consumption of tomato preserves
and concentrates is characterised by a high positive income elasticity
(+1.4) and a low (in absolute terms) own price elasticity (-0.4) (both
elasticity coefficients are calculated according to equation (46)). These
results may have been induced by the fact that relatively low-price tinned
tomatoes increasingly displacing fresh tomatoes in many fields (for
instance, in the preparation of bacon, eggs and tomatoes for breakfast),
and that more and more households are adding tomato ketchup to certain
special meat dishes (a process probably connected primarily with the rise

in the standard of living and the resulting growth in income.

4. Problems of compiling forecasis by means of demand equations incor-

porating a time variable

As already explained in (2) Zfequations (4) to (7)_/ the differences between
the long and short-term influences of income and prices on demand are summed
up in the regression coefficient of the time variable, whereby the trend in
the respective explanatory variable acts as a sort of weighting in respect
of these differences. The short—term reactions are represented in the demand
equations with a time variable by the regression coefficients of the price
and income variables. A direct calculation of the long-term reactions using
equation (7) is not possible in cases of more than one explanatory variable,
since with only one equation two, three or more variables would have to be
determined (for exampleéz\:L 1
be calculated;Qlf and °/('\2( both remain unknown). When the results of the

statistical analysis of the demand for food are, however, examined, will be

A
and «, are given in equation (1), a, and b, can

noticed that the short-term reactions, which have been estimated with the



Table 1 - Estimate income and price elasticities of demand for foddstuffs in the United Kingdom

 Income Direct Cross Calculated | hixed elasticity Regression
elasti- | price price in - Gquation without time variable: coefficient
Product citya' elasti-~ [elasticit With respect to: equation (g); short term elasticity of time
city™ olaaticit No: - Hquation with time variable: (k) | variable
Wheat flour - 6.56 éa) (e
Rolled oats - 1.09 + 0.81 Corn flakes 9% (g
Corn flakes + 0.26 i - 0.12 | + 6.81 | Rolled oats (ic (e
Maincrop ware potatoes | + 0.34 - 0.10° (12) 8
Early potatoes - 1.14 - 0.16 13 8
Refined sugar - ¢.21 - 0.02 i (14 g
Beef 1 + 0.C2 - 0.84 + 0.17 Pork (19 g
Beef II - 1.75 - 1.58 | + 0.62 Pork . (16 k + 1.2042
Mutton and lamd T+ 0.65 - 1.19 + 0.91 Pork (18) (g)
: + 0.3€ poultrymeat g
Pork + 1,15 - 1.13 | + 0.55 mutton and lamb ; 519) g)
Bacon I i - 0.11 - C.59 1 (21 a)
Bacon II I+ c.o2 - 0.6C 522) kg - C.31191
Bacon III 4+ 0.84 ~ 0.58 - 0,05 =868 (23) k - 1.819¢
Poultrymeat i - 1.23 | + 0.95 mutton and lamb { ,
| 4+ 0.83 mutton and lamb r24) (e)
Edible offals I v 0.6z | - C.41] (zsg p
Edible offals II +2.11 - 1.04 (26 k - 0.16934
Total meat +0.20 | -0.51°|+ 0.12 fish (64) g
Liquid whole milk I + C.02 - 0.28 (275 g
Liquid whole milk II + 0.57 i - 0.20 (28) x - 1.4238
Fresh cream 4 4.7% | - 0.88 (?9% g)
Tinned cream I + 2.32 ' = 1.10 + 0.584 condensed milk (30 ( g)
Tinned cream II + 6.47 - 2,01 + 0.62 condensed milk L (313 k - 0.03943
Condensed milk - 0.15 ~ 0.46 |+ 0.75 liguid whole milk (32 g
Whole milk powder + 4.64 (33% k - 0.08314
Skimmed milk powder + 2.5% (34 x ~ 0.04045
Butter I T U.16 135) (&)
Butter II + 0.27 - 0.39 (36) predominately short-term
: reaction -~ without time variable -
; 1st quarter 197C to 1lst cuarter
[ 1972
Butter III +0.62 -~ 0.24 ! (37) k) ~ 0.13977
Cheese + 0.5 | = 0.29 ! (332 g)
Shell eggs +0.23 , - 0.06 |- 0.07 bacon (39) P ;
Egg products C 4 0.82 | (40) g§ |
ApplesI(cocking+dessert): - 0.76 i Po(a) g !
Apples II (» + * CaGh2 =078 i (42$ g;
Apples III( " + " } 5 2.48 - 0.58 i (43) k - 0.70281
Pears " 40w )i-l.26  -0.83 | i (44) §g§ :
Fresh tomatoes | - 0.48 = 1.01 i (45) (&) i
Tinned tomatoes and ! £ : ‘
tomato conosntrates ’ + 141 - 0.38 | © (46) (&) 1
H ; i
!

% Jeasured in the arithmetical mean. b Mixed elastiocity coefficient of long and shori-term influences (for details see text).
® potato orisps. 4 Liver. ® Average weighted retail prioce for all meat. f Tinned tomatoes.

Source: Own caloulations and estimates.
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equations incorporating a time variable, are, with a few minor exceptions,
appreciably stronger (in absolute terms) than the mixed reactions derived
from demand equations without time variables. From this we have hypothetically
deduced that:

(41) Iz () [<[r(m)] K| r (k)

would have to be valid, where r (f) denotes the long~term, r (m) the mixed
and r (k) the short term reaction. The relation (47) means that (in absolute
terms) the long-term reaction is only slightly below the mixed reaction,
while the short-term reaction sonsiderably exceeds the long-term and the
mixed reactions. If the relation (47) were correct, it would then have to
be possible to replace the unknown r({) by the known r (m) in the decompo-
sition of the regression coefficient of the time variable based upon the
generalised form of equation (7), i.e. instead ofoLe to use the regression

coefficients oL i which were obtained from the relatlonshlp-

Equation (7) would then change into:

(49) L= (LM =ol]) = B #+ (LD =) * B+ @2 =) 6+ e,

If our hypothesis (47) were correct, we would have to obtain an estimated
value for oALJé from (49), which as a rule is only marginally below o, i.e.

the actual regression coefficient of the time variable. Using (49) we would
indeed have no exact, but at least an approximate description of the structure
of the regression coefficients of the t-variables, the knowledge of which is

indispensable if corrections are to be made for the purposes of forecasting.

In order to test hypothesis (47), we have compared in Table 2 the actual
regression coefficients of the time variables and the coefficients estimated

by means of equation (49). We have included all demand equations where
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the version with a t-variable has yielded sufficiently acceptable results.
This contrasts with the comment on the results im (3), in which the version
with an explicit t-variable was used only with those equations in which this
version, judging by the statistical tesis, was clearly a substantial improve-
ment on the equation without a time variable). The clarity of the results
summarised in Table 2 leaves hardly anything to be desired.

With only one exception, the regression coefficient of the time variable
egstimated with (49) comes to 85 ~ 99 per cent (in 10 out of 13 cases

more than 90 per cemt) of the actual regression coefficient of the t-variable.
As this could hardly be ascribed to chance, we should like to regard this
result as confirmation of our hypothesis (47).

By using an empirical example, it will be shown how the approximate knowledge
of the structure of the regression coefficient of the time variable can be '
used for the compilation of forecasts., In the demand analysis we had

estimated inter alia the two regression equations

(25) @ = - 3.2395 + 6.3348 log C_ - 4.2068 log P, and

- 0.16934 t

(26) @ = - 28.098 + 21.595 log cpr - 10.710 log P,

(the statistical parameters were mot given as they are unimportant for the
following explamations), where Q denotes the level of consumption of edible
offals and P, the real retail price of liver. In order to apply (49) to (25)
and (26), we also need the two trend equations (calculation period: 1958 -

1969)

(T)hg%r-+&ﬂ%m+0£®ﬂ%tam
(51) log P, =+ 2.082479 - 0.0054728 t

According to (25) (26), (49), (50) and (51), we obtain the following as an

estimate of the regression coefficient of the time variable:
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(52) ;t; = [(6.335 - 21.595) . o.oo8279i} + [(-4.207 - (-10.710).(-0.0054728)}

= - 0.16189

>,
fnd

A
As ~ L approaches very closely the actual regression coefficient of the time variable

Ly (-0.16934; see equation (26)), the long~term reaction can be only marginally
below the mixed reaction (equation (25)), so that (52) gives a sufficient insight

into the structure of the regression coefficient of the t—variable.

The problem is now to estimate the demand for edible offals using equation (26)

on the condition that the real retail price for liver does not fall as it did in the
estimation period 1958 — 1969, but that, as UK agricultural prices are

aligned on prices level in the Community, the liver price will in real terms rise

so sharply that the following new trend equation ceuld, for example, result for

the estimation and forecasting period as a whole (1958 - 1977) (the values here

are purely notional):

(53) log P; = + 2.00 + 0.005 t

If the demand for edible offals were forecast under these conditions with
equation (26) without changing the regression coefficient of t, a systematic
error would be made in estimating the demand for edible offals -~ however "correct™
equation (26) may otherwise be. If one's reasoning is at first based on the
estimated regression coefficient of the time variable (éz%), which differs only
slightly from the actual coefficient, by using (26) unchanged

the trend coefficient of the price variable would appear in the regression
coefficient of the time variable with a value of about — 0.0055 (see equation (52)),
although a value of + 0.005 (equation (53)) would be actually required for
forecasting purposes. If the value -0.0054728 is replaced in equation (52)
by +0.005, a oorrectedé?é of only -0.09378 is obtained for the period 1958-77
in place of a value of -0.16189 for the period 1958-69. It is easy
to imagine using the resulting relationship between the two estimated
regression coefficients of the t-variable, which we shall denote with z, to
correct the actual regression coefficient of the time variable in

equation (26):
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(corrected; 1958 - 1977)
(1958-1969)

7 = 5-0.02}58;
-0.16189

z = 0.579

a
(54) 2z = —
oA

= Jet —

After introducing z into equation (26) the following corrected fdreca.stin.g
equation is obtained:

(55) @ = ~ 28.098 + 21.595 log cpr - 10.710 log P, - (0.579) . (0.16934) t
Q = - 28,098 + 21.595 log cpr - 10.710 log P, - 0.09805 t

A comparison of (55) and (26) shows immediately that, other things being

equal, (55) gives higher estimates for per capita consumption of edible offals

than (26). At first glance, this result is somewhat surprising since one would

be inclined to assumé simply by intuition that in view of equation (26), which

in fact implies a downward trend in real prices, the level of con-—

sumption of edible offals at rising prices was overestimated in comparison

with equation (55),in which rising real prices are expressly assumed. One

should, however, bear in mind that it is possible to take the different

price trends (1958 to 1969) and (1958 to 1977) into consideration only as far as
their special influence on the regression coefficients of the t-variables is
concerned and that in this the short—term and long—term elasticities must be assumed
to be unchanged. From equation (52) it can be easily deduced that in the case

of the own price elasticities resulting from (25) and (26) the partial influence

of the price components on the regression coefficients is negative in the case

of a downward trend in prices. Accordingly, in the case of an upward trend in prices

this partial influence is positive so that the absolute value of the regression
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coefficient of the t-variable in (55) must be lower than in (26). (In
theory, it is also conceivable that with very sharply rising prices the
positive price components would outweigh the negative income components,
thereby resulting in a positive corrected regression coefficient of the
t-variable). It is another matter whether consumers would perhaps have
reacted to a rise in prices in a manner other that suggested by the re-
, in (25) and (26). If one had

good reasons for assuming this, not only the trend coefficients but also

gression coefficients of log Cpr and log P

possibly the differentials between short-term and long-term (or mixed)
reactions would have to be changed in (52) and this could also require
further corrections to the regression coefficient of the t-variable. We

can however make only subjective speculations about the direction or

indeed the extent of such changes in consumer behaviour vis-a-vis different
price tendencies. Consequently, we cannot expect any further results from
econometric analysis in this field and we therefore have to limit ourselves,
whether we like it or not, to correcting the trend influences in (52), i.e.
purely formal correction which must not be expected simply to overcome the

difficulties facing demand forecasting in the event of large price increases.

A generalisation of this example is readily possible. Assume the following
two demand equations:

A A - A
(56) Q(58-69) =¢8‘ +o¢'f log C +o<2 log P +o¢‘§ log P, + +.... and

A ”~ A -~ -~
(57) Q(58-69) =+ log Cpr + o, log P, + oLy log Py + cuune + oL, %

Both equations are supposed to refer to the assessment period 1958 - 1969;
A
DC? denotes the mixed andézi the short—-term reactions. For the estimated

regression coefficient of the t~variable in the assessment period

~ A

(58) & ! (56-69) = (X T =L,) . B (58-69) + (L § = L,) - By (58-69)

m

+(o/c\3

- .Q3) . ©(58-69) + iiinnnn.
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period would then be valid,as would the following equation for the estimated

regression coefficient of t during the entire period (assessment and fore-
casting period):

A A
(59) L} (58-17) = (X T =0 ,)-8, (58-T1) + (L2 = ob,p) by (58-77)
+ (2 a- ;53),01 (58=TT) + evvenn.

The correction factor z is given by the relationship between the estimated

regression coefficient of the time variable:

By introducing z into (57) we obtain as a forecasting equation for 1977:

N A
(61) @ (58=T7) = oL + oy Log C  + Ly Log Py + Ly 10 Py + cevuennes

ceeeveees + (2) (;Zt) t

A
The calculation of z makes sens only when ct.i (58-69) and 624 (58-77)
have the same sign. If this is not so, the simple difference between the

two values may be chosen as a substitute:

T A - i
(62) @' (58-77) = o+ Ly Log O+ o, log By + of3 Log By + uene

+[( L) - (L] (58-69) - &/ (58—77)] t
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I1I. Forecasting the demand for foodstuffs

1. Hypotheses relating to the development of income, population and the

level of consumer prices up to 1977

As can be seen from Table 3, we have assumed that the growth of real private
consumption expenditure in the period 1971 - 1977 (average annual growth rate
assumed: 2.4 per cent) will continue only marginally weaker than in the period
1955 - 1971 (2.7 per cent). However, compared with the growth rates achieved
during recent years (1965 - 1971: 2.1 per cent), pour hypothesis for 1971 - 1977
means a considerable acceleration in the growth of real private consumption
expenditure, The basis of this mildly optimistic assumption is the belief that
during the first years of United Kingdom membership of the EEC the British
economy will to a certain extent receive additional stimuli to growth. Special
mention must be made of the phased dismantling of tariffs for industrial pro-
ducts between the Six and the United Kingdom as of 1973, since this will con-
siderably facilitate the access of British industry to the market of the Six,
This could lead to a strong boost in British exports which, via the export
multiplier and the consumption function, would, in turn, be reflected in an
again somewhat faster growth in real private consumption expenditure in the

United Kingdom.

From 1955 to 1962 the growth rate of the UK population moved in a clearly
upward direction (average 1955/57: 0.44 per cent; average 1960/62: 0.83 per
cent). The reasons for this were an almost contimuous increase in the birth
rate (from 15.4 per 1 000 inhabitants in 1955 to 18.3 per 1 000 inhabitants
in 1962) and considerable net immigration from a number of Commonwealth
countries and Ireland. Since 1963 the growth rate of the population slowed
down appreciably (average anmual growth rate from 1962 to 1972: 0.46 per cent).
Apart from a fall in the birth rate (1970: 16.2 per 1 000 inhabitants), a
sharp decline in net immigration due to economic reasons (rising domestic
unemployment, which also means reduced employment opportunities for foreign
workers) was also thought to have been a contributory factor. In forecasting

the size of the resident population we have assumed that the birth rate will
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not fall below its current level but that net immigration will drop slightly
for the next few years. (The employment of British labour in some EEC countries,
Germany mainly, a development which had already been observed for some time and
which will presumably have made itself more sharply felt since, is one of the
points for consideration here.) The estimated growth rate in the UK population

for 1972 - 1977 will be about 0.5 per cent according to these considerations.

The average anmial increase in consumer prices in the United Kingdom was
4.2 per cent in the period 1958 -~ 1972, which can be broken down into two
clearly distinguishable phases:

1. 1958 - 1968, when retail prices rose by less than 5 per cent each year;

2. after 1969, when the rate of retail price increases rose abruptly (1969:
5.4 per cent; 1970: 6.4 per cent; 1971: 9.4 per cent). The highest "in-
flation rate" for consumer prices was recorded in August 1971: 10.3 per
cent (compared with August 1970). Rates of price increases have slowed
down considerably since then, but compared with 1968 they are still very
high. The lowest rate recorded since August 1971 was 5.8 per cent in
July 1972 (compared with July 1971). After this the upward movement in
prices accelerated again to between 7.0 and 7.9 per cent from September 1972
to Jamuary 1973 (compared with the corresponding period the previous year)
in spite of the wage and price freeze introduced at the beginning of No-—

vember.

The reasons for this development (since 1969) are firstly to be found in a
change in attitude on the part of British trade unions which are for appearances'
sake pushing strongly for the highest possible increases in nominal earnings,
partly by fairly extensive use of the right to strike, whereby job preservation
seems in many cases to be of only secondary importance (wage — price spiral).
Trade unions' growing preoccupation with a fair distribution of income can be
observed in varying degrees in other Western industrial countries also and is
likely to be of a long—-term than a short—term nature. The anmial rate of
increase in retail prices of 5.2 per cent assumed for the period between 1972

and 1977, would, under these circumstances, still appear to be a fairly



"optimistic" hypothesis ("optimistic" in the sense that this supposes that
the UK Government conducts a considerably mor successful anti-inflation
policy in the future). Nevertheless, we maintain this "optimistic" hypo-
thesis for a very specific reason. As can be seen from Table 4, when con-
verting the EEC agricultural prices imputed for 1977/78 from units of
account into pounds sterling, we based our calculations on the exchange
rate of the b before it was floated on 23 June 1972. As the fluctuations
in the exchange rate of the pound have since shown, a considerable deva-
luation of the pound seems to be fairly certain when a new parity for the
pound is fixed at some future date. Accordingly, the producer prices for
1977/78 in Table 4, which are expressed in old pounds, would prove to be
too low by an amount corresponding to the anticipated rate of devaluation
of the pound against the old US dollar (= 1 unit of account); this would
also have a congiderable effect on the level of the hypotheses relating
to real retail prices. In order to balance to some extent this'™egative
effect™ on real retail prices, a rate of price increase may be assumed
which is too low compared with the receni increases (Mpositive effect") -
so low, in fact, that from the purely theoretical point of view, given
this rate of inflation the old exchange rate of the pound could have been
maintained. By doing so no definite relation between the rate of inflation
and the exchange rate is to be postulated — along the lines, for instance,
of the "naive purchasing power parity theory"; it is merely to be made

clear which direction the argument is taking.

2. Hypotheses relating to retail prices

a. Hypotheses relating to producer prices

In order to be able to construct hypotheses relating to retail prices,
agsumptions must first of all be made about producer prices as these
represent the raw material costs or the cost prices to the processors or
the wholesale trade respectively. The hypotheses relating to the possible
level of the producer prices of important agricultural products in the
enlarged EEC in the 1977/78 farm year are summarised in Table 4, which is
largely based on the table in the Introduction, so that nor further ex-
planation is required here. In addition to the hypotheses relating to the
threshold prices of milk and milk products formulated in Table 4, further
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Table 4 - otheses on rioes“ of important icultural products in the enlarged EEC in the 1! 8 farm year
Percentage change | Average anmal rate
Product Type of price Unit 1972/73 1977/78 | 1977/78 compared | of increase betwsen
with 1972/73 1972/73 and 1977/78
(%)
Common wheat - Bagic intervention price =/1000 kg 43.6 48.3 + 10.8 + 2.1
Barley - Basic intervention price 5/1000 kg 39.9 44.6 + 11.8 + 2.3
Maigze - Intervention price B/1000 kg (34.7)° 44.6 . .
(Frence)
oate - Market price B/1000 kg (33.6)} a.7 . .
Sugar beet - Minimm price’ /1000 kg 7.4 7.9 + 6.8 +1.3
White sugar - Intervention price 5/1000 kg 97.3 103.0 + 5.9 + 1.2
Ware potatoes ~ Market prme‘1 B/1000 kg . 18.8 . .
Rape, rape seed ~ Basic intervention price B/1000 kg 84.4 92.9 +10.1 +1.9
Milk ~ Target price ex-dairy /1000 kg 49.04 56.3 +14.8 + 2.8
(3.7 % fat)
Butter - Intervention price 5/1000 kg 775.0° 833.0 + 7.5 + 1.5
- Threshold price /1000 kg 8.1t 917.0 + 9.4 +1.8
Skimmed milk -~ Intervention price 3/1000 kg 225.0 292.0 + 29.8 + 5.4
powder - Threshold price 5/1000 kg 219.2f 350.0 +25.4 + 4.6
Whole milk ~ Threshold price 8/1000 kg 486.3F 545.0 + 12,1 + 2.3
powder . (26 per oent fat)
Condensed milk, = Threshold price L/lOOO kg 206.0f 231.0 + 12.1 + 2.3
unsweetened
Condensed milk, ~ Threshold price b/1000 kg 2‘{5-4f 310.0 + 12.6 + 2.4
sweetoned
Cheddar cheese - Threshold price 5/1000 kg 650.2% 743.0 +14.3 + 2.7
Beef and veal ~ Ouide prioce B/1000 kg 325.0° 394.0 + 21,2 + 3.9
live weight
Mutton and lamb - Guide prioe 8/1000 kg 295,88 358.0 + 21.0 + 3.9
live weight
Pigmeat - Basic price b/1000 kg 343.8 378.0 + 9.9 +1.9
slaughter weight
Poul trymeat - Sluice-gate price® »/kg 0.2880% 0.3320 +15.3 + 2.9
slaughter weight
Eges - Sluice—gate price’ 8/10 eggs 0.11276% 0.1310 +16.2 + 3.0

% Prices given in & on the basis of 1 unit of account = &/0.416667 (v&%id until 23.6.&972 ~ i.e. until the floating of sterling).
PFor beet within the basic quota; ares: Aisne, Somme, Ojise (France). - August 1972. ~ Average producer price for ware potatoes
Valid from 15.9,1972. * Threshold price fixed for milk products on 1.4.1972. ® 91 per oent of

the guide pricg for beef (explanation see text). ."Fowls TO per cent"” (plucked, drawn, without head and legs, with heart, liver

ﬁ"d gigsard). * Valid from 17.5.1972 - 31.7.1972. _Poultry eggs in shell, fresh or preserved (class A4 = 5560 gremmes per egg).
Valid from 1.8.1972 ~ 31.10.1972. 1 Market price in the Federal Republic of Germany in August 1972 (Hanover).

from the West German main crop.

Source: Directorate-Oeneral for Agriculture, Directoratie for Economy and Agriculturel Stwecture, EEC Information: Agricultursl
markets prices (livestock and vegetable products), Brussels, various issues. Own calculations and estimates.
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hypothetical threshold prices had to be deduced for projecting the demand

for fresh and tinned cream respectively:

1.

Sterilised tinned cream is produced in principle according to the same
methods as unsweetened condensed whole milk. This has led us to the
simplified assumption that the price difference between unsweetened
condensed whole milk and tinned cream can mainly be traced back to the
differences in milk fat and milk protein content. In the United Kingdom
tinned cream generally has a fat content of 23 per cent and unsweetened
condensed whole milk an estimate average (comprising all marketed types)
content of 8 per cent, giving a ratio of 2.88 : 1 (tinned cream : con-
densed milk in terms of fat content). If this ratio alone were applied
to prices, this would result in a considerable over—valuation of tinned
cream as the milk protein content of tinned cream comes to only a
fraction of the milk protein content of condensed milk. As we do not
possess any reliable information on the milk protein content of tinned
cream, however, we are also unable to estimate a corresponding price
reduction to account for the low milk protein content of tinned cream
(quite apart from the fact thai an evaluation of milk protein could be
only fairly arbitrary). In order to obtain some idea of the price re-
lationship between tinned cream and condensed milk, we compared the
average import prices in the British overseas trade accounts for "tinned
cream" from Denmark (most important foreign supplier of tinned cream to
the United Kingdom market) with the import prices of unsweetened con-—
densed whole milk from the Netherlands. The comparison gave & price re—
lationship between tinned cream and condensed milk of about 2.0 : 1 for
the years 1967/69. If this figure is applied to the EEC threshold price,
it gives a hypothetical threshold price for tinned cream of & 462/1 000 kg
for 1977/78.

Fresh cream has a fat content of 48 per cent (double cream) in the United

Kingdom. The price of fresh cream can be derived directly from that of
tinned cream since, in termes of production methods and packaging, both
products differ in respect of milk fat content only (48 : 23a 2). Ac-
cordingly, a hypothetical threshold price for fresh cream of & 924/ 1000 kg
was arrived at for 1977/78.
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b. Hypotheses relating to nominal and real retail prices

The hypotheses relating to the nominal retail prices for food in the
United Kingdom in 1977 and their decomposition in particular, can be
taken directly from Tables 5 and 6 so that a detailed discussion of
the separate price hypotheses is hardly necessary at this point. The
method we applied in forecasting the cost of raw materials and/or
cost prices and the processing and sales margins per product unit

shall be demonstrated by using only two examples:

1. Rolled oats: The producer price for 1.7 1lb of oats in the form of
grain, i,e. the producer price of the average quantity of oats
estimated to be necessary for the production of 1 1b of rolled
oats was subtracted from the retail price per 1lb product weight
of rolled oats. In so doing, the deficiency payments had to be
eliminated from the producer price beforehand since they enter
neither into the market price nor into the cost price for the
milling industry. The difference between these two amounts, retail
price per 1b product weight and producer market price obtained
from 1.7 1b of oats, corresponds in substance to the processing
margin and also to the wholesale and retail margin including VAT
(henceforth referred to as total margin for short). The producer
market price obtained from 1.7 1b of oats assumed for the 1977/78
farm year can be equated with the market price of the same quantity
of oats assumed for the 1977/78 farm year in the enlarged Community
(see Table 4). The total margin for 1977/78 was forecast with re—

ference to the hypothesis relating to the trend in the general price

level until 1977/78. From 1958/59 to 1968/69 the level of retail
prices in the United Kingdom registered an average anmual growth
rate of 3.3 per cent. The average anmual growth rate of the total

margin came, however, to only 1.8 per cent for the same period.
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If one considers that the cost factors influencing the total margin

are to be found primarily in labour costs and only secondarily in
capital costs (this is particularly true of the wholesale and retail
trade, but not so or only comditionally so of ikLe milling industry)

and that wages have risen considerably faster than prices, the fairly
low growth rate of the total margin in relation to the general inflation
rate indicates that both for the production and for the marketing of
rolled oats appreciable productivity gains must have been achieved and
that, moreover, following a relatively sharp increase in competition -
accompanied by a rapidly growing degreee of concentration in marketing
and, above all, in the milling industry - profit margins have fallen
considerably (there are, of course, close links between the concentration
in processing and marketing, on the one hand, and in productivity gains,
on the other). If it is now assumed that this development will also
continue in the future in a similar form, one can also assume that the
relationship of 0.55 to be observed in the reference period beiween the
growth rate of the total margin and that of the price level will also
persist until 1977/78. From 1968/69 to 1977/78 we had estimated an average
anmial increase in prices of 6 per cent (see Table 3); if this figure is
multiplied by the factor 0.55, we obtain an average annual growth rate of
the total margin of 3.3 per cent for 1968/69 — 1977/78. (In this estimate
it is implicitly assumed inter alia that the relationship between nominal
wage increase and the rise in prices - or, in other words, the growth
rate of real wages — will not change substantially during the forecasting

period compared with the reference period.)

2. Beef: The total margin (see above) for beef in the reference period was
estimated by subtracting, on a slaughter weight basis, the average domestic
producer market price obtained for 1 1b of meat from clean fat cattle
(excluding deficiency payments) from the retail price of 1 1b of beef.

The total margin for beef consequently represents in the main the proces-
sing and trading margins (including the VAT) of the butchers operating

at wholesale and at retail. The producer price of beef assumed for 1977/78
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in Great Britain cannot be automatically equated with the EEC guide
price for cattle assumed for 1977/78, since both prices are defined
in a different way. While the EEC guide price includes cattle of all
classes and categories (for instance, cows and bulls for slaughter),
the average producer market price calculated from the deficiency pay-
ments systems in the United Kingdom applies only to meat from clean
fat cattlélof good quality (hence, fat cows in particular are not in-
cluded). In order to account for this, we have, for the special pur-
pose of this price comparison, raised the estimated EEC guide price
for 1977/78 by 5 per cent. This is a purely arbitrarily determined
percentage, since no adequate information was available to us as to
how differences in quality between separate types of beef are valued
from on country to another and how, above all, the differences in
valuation which would very probably result would compare. In additien,
the question arises whether the actual market price in the EEC in the
1977/78 farm year will correspond to the guide price or whether, de-
pending on the market situation, it will settle considerably above or
below it. As it is difficult for us to say at the present time what
the market situation of beef will be in the enlarged Community in
1977/78, we must satisfy ourselves with the assumption that there will
be a fairly '"normal"™ market situation in 1977/78 and that prices on
the reference markets of the Member States will at least approach the
guide price. From 1958 to 1969 the total margin increased at an average
annual rate of 8.1 per cent, i.e.admost two and a half times the
increase in the general price level (3.3 per cent). The total margin
for beef has, therefore, increased at a slower pace than the average
weekly earnings of a male employee in the food, drink and tobacco
industry as a whole (average annual growth rate of weekly earnings
from October 1958 to October 1969: 9.2 per oent). This shows very
clearly that the productivity gains achieved in the processing and
marketing of beef were only marginal during the reference period. The
likely reason for this was primarily that until now most beef is sold
through retail abattoirs, which have only a relatively low turnover

and which, accordingly, have little opportunity to undertake effective

1 Fat steers, fat heifers, young fat bulls.
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rationalisation measures. The traditional retail abvattoir is, therefore,
usually forced to pass on wage increases almost in their entirety to the
consumer. For some years supermarkets have been accounting for a fast
growing, if still small proportion (in terms of volume) of total beef
sales. This process is likely to become still more marked in the future
and this could bring about a certain decelartion of the rate of increase
of the total beef margin (increased competition on butcher's shops as a
result of supermarkets' more rationalised marketing methods). For this
reason we have assumed that the ratio (rate of increase of total margin :
rate of price increase) of 2.45 in the reference period will fall to
2.00 in the forecasting period. Under these conditions, the average
annual increase in the total margin for beef will be about 12 per cent
(2.0 - 6.1) during the period from 1969 to 1977.

We cannot proceed in the same way described in (1) and (2) for all products.
For example, no representative time series of wholesale and dairy selling
prices were available for condensed milk and cream respectively. In both
cases we resorted to assuming that the threshold prices of condensed milk
and cream estimated for 1977 in the enlarged Community were the wholesale
and dairy selling price respectively in the United Kingdom. In order to
arrive at the hypothesis on the retail price in 1977 in the United Kingdom,
we further assumed that the wholesale price and dairy selling price as a.
proportion of the retail price for condensed milk and cream in 1977 will be
of approximately the same order of magnitude as the average for butter and
cheese. The retail price of liver had to be forecast similarly. We simply
assumed ‘thal lle Jacrease i1 1he retail price of liver from 1969 to 1977
will roughly correspond to the average price rise for beef, nutton and pork
(cattle, sheep and pigs are by far the largest source of liver intended for
human consumption). The wholesale price for bacon in 1977 was calculated
taking into consideration the average producer market price obtained for
pigmeat as compared with the wholesale price for British bacon (simple price
difference) and also the average wholesale price of British and Danish

bacon and the retail margin on bacon.
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The price hypotheses on fruit and vegetables need special explanation.

The producer price for apples and pears in the United Kingdom is a cal-
culated average price (total of prices obtained divided by the quantity
sold) which refers to all marketable varieties and qualities of both
apples and pears. We could not find a corresponding representative pro—
ducer price for apples and pears for the Six. Price comparisons are pos—
sible, however, for the individual EEC countriesl. For example, the average
producer price of class A apples and pears in the EEC "high price country"
for fruit - i.e. Germany — for the 1967/68 to 1969/70 farm years was 5.2
and 4.8 d/lb respectively compared with 7.7 and 7.4 d/lb in the United
Kingdom (average of 1966/67 to 1968/69 farm years). In the other EEC
countries, particularly France and Italy, which have the best climates

for apple and pear production, producer prices for apples and pears were

in part far below those in the United Kingdom A similar situation obtains
if we compare retail prices. In 1968/69 retail prices of apples and pears
in Paris were only 63 per cent and 83 per cent respectively of those in the
United Kingdom (national average for 200 towns)z. In Germany in 1967/68 the
retail prices of top quality apples (dessert and cooking) stood at 78 per
cent of the average retail price in the United KingdomB. The UK "Economic
Development Committee for Agriculture" estimated in a study published only
recently that after the complete dismantling of tariffs and quotas for fruit
from BEC countries British producer prices for apples will probably drop by
about 20 per cent while producer prices for pears are likely to fall only
slight1y4. This has led us to assume that British producer prices for apples
(dessert and cooking) in the 1977/78 farm year will be about 15 per cent
lower than the average price obtained in the 1964/65 - 1968/69 farm years

(pears: 12 per cent lower).

Statistical Office of the European Communities, "Agricultural Statistics",
Luxembourg, various issues.

See Federal Statistical Office, Prices, Wages, Economic calculations,
Series 9: Prices abroad - II. Retail prices, 3rd quarter 1970, Wiesbaden,
page 45 et seq.

3 See Federal Statistical Office, Statistical Yearbook for the Federal
Republic of Germany 1968, Wiesbaden, p. 446.

4 Quoted in the Financial Times, London, of Sth March 1972.
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The producer prices for tomatoes in the various EEC countries differ
in part to an extraordinary degree. In 1968/69 the price of tomatoes
for fresh consumption in Belgium, for example, was 5.2 d/1b compared
with 11.5 d/lb in the Netherlands. The lowest producer market price
for fresh tomatoes was recorded in Italy, namely 4.5 d/1b (1968/69).
This compared with an average producer price of hothouse tomatoes

for fresh consumption of 16.9 d/lb in the United Kingdom (average

for the 1967/68 — 1968/69 farm years). In view of these price rela-
tionships we have assumed that the average producer price for hothouse
tomatoes in the United Kingdom in 1977 will reach 15.0 d/lb at least.

The hypotheses on the real retail prices for foodstuffs in the year
1977 or the 1977/78 farm year were obtained quite simply by dividing
the nominal retail prices by the index of all retail prices in 1977

or 1977/78 (cf. Table 3). The resulting real retail prices are summarised
in Table 7. These forecasts indicated that there would be significant
increases in real retail prices by 1977, especially for beef, mutton
and edible offals as well as for cream, butter and cheese. Appreciable
price reductions are to be expected primarily for potatoes, fruit and
vegetables (tomatoes). The downward trend in the prices of poultrymeat
and eggs recorded during the base period (1968 - 1969) could persist
until 1977, although at a decidedly slower rate. According to our
estimates, there would be little change in the real prices of pork and
bacon, along with a modest fall in real retail prices during the base

period offset by a slight increase during the forecasting period.

3. Results of forecasting per capita consumption of foodstuffs in
the 1977/78 farm year or in 1977

Results of forecasting per capita consumption by means of the demand
functions developed under (I, 3), which are summarised in Table 8, will

now be briefly discussed. This has already involved a certain preselection
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Table 7 - of ge8 the retail oes of ortant foodstuffs in the United Ki
al \3 oul oes in 1

Inorease E+g or {Inorease §+ or
decrease (- decrease (- Average anmal
Product ¢ 1958/60 @ 1967/69 1977 from $1958/60- |from $1967/69- | retes of change
¢ 1967/68 1977 g 1967/69 to 1977
(%) (%)
Rolled oats® 16.05 13.15 ! 11.65 - 18.1 11k - 1.3
Corn flakes® 28.26 25.87 21.38 - 8.5 - 17.4 - 2.1
Refined sugar" 8.72 711 g 7.92 - 18.5 + 11.4 + 1.2
Naincrop ware potatoes’ .56 .13 ; 242 - 1z.1 e - 2.8
Iarly potatoss £.89 £.28 H a.22 - 3.7 ; - 21.6 - 2.7
Appies (dessert + cocking)® 12.34 | 15.58 ' 12.70 + 26.3 - 18.5 - 2.3
Pears (dessert + cooking)" 1519 oz 11.90 - - 20.8 - 2.6
Fresh tamatoes ' 24.0 L sh.5 ! 20.9 + 2.1 - 147 - 1.8
: i

Bottled and tinned tomatoes | 16.6 | 14.5 E 12.6 - 1.7 - 13.1 - 1.5
Beef | s16 9 57.9 g 86.6 +12.2 + 49.6 + 4.6
Nutton and lamb ‘ 42.9 42.6 i 55.4 - 0.7 +30.0 + 3.0
Pork 0.9 49.9 ; 54.7 - 2.0 + 9.6 - 1.0
Bacon [ =00 47.6 49.4 - 55 + 3.8 - 0.4
Poul trymeat 54.0 i 32.8 24.6 - 39,3 - 25.0 - 3.1
Edible offals (liver) ' su0 7.9 ’ 58.8 13 . 2.8 s
Liquid whole milk® f 8.0 7.7 E 7.8 - 3.7 + 1.3 + 0.1
Cream (fresh and tinned)® % 73.9 7.7 79.0 - 21.9 +36.9 +3.5
3:5.”.’22:.2?“ (mvestened aad ; 10.1 7.2 8.3 - 28.7 + 15.3 + 1.6
Butter 41.9 32.8 50.8 - 21.7 + 55.0 + 5.0
Cheese (Cheddar) {397 36.5 57.4 - 8.1 + 57.3 ' + 5.2
Fresh eggs® 'R 3.3 3.1 - 25.0 - 6.1 - 0.7
All types of meat 50.5 49.1 61.3 - 2.8 + 24.8 + 2.5
Fish (white) 36.0 38.9 41.0 + 8.1 + 5.4 + 0.5

a Farm years: July-June (@ 1958/59-1960/61; @ 1966/67-1968/69; 1977/18). b d/pint (= 0.5851 kg). © d/pint product weight.
d/pint whole milk equivalent. © d/egg.

Source: Own calculstions and estimates.
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of results but does not take into account the possible «.insequences of
a later nutritional test. In this first appraisal of results of fore-
casting it also seems opportune to discuss those products for which no

demand functions could be formulated.

a. Cereal products

As can be seen from Table 9, the fall in the per capita «ounsumption of
cereal products should, according to our estimates, continue during the
forecasting period. It is likely that decisive factor in this develop-

ment will be a further contraction in the consumption of wheat flour due

to a marked income-~dependent fall in demand for white bread, while demand
for wheat flour in the form of cakes, biscuits, grits, wheat germs and
similar products will stagnate. However, the consumption of so-called
breakfast cereals — rolled oats and corn flakes — could still expand
somewhat by 1977/78. At the same time, rolled oats could be increasing-
ly replaced by corn flakes — according to our estimates, the proportion
of rolled oats in the total consumption of breakfast cereals would decline
from 32 % (average 1966/67 — 1968/69) to only 18 % in the 1977/78 farm
year. The main reason for this would be the income-dependent substituiion
of rolled oats by corn flakes for taste reasons. The fact that, according
to our price hypotheses, the retail price relationship (corn flakes :
rolled oats) would shift somewhat during the forecasting period in favour
of corn falkes will also play a part. (Here is should be remembered that
in the demand functions for rolled oats and corn flakes the prices of
competing products seem in each case to be the most important explanatory
variables after income). During the reference period the per capita con-
sumption of rice was subject to marked fluctuations in which no definite
long-term trend is recognizable. These fluctuations in rice consumption
could not be explained either by the real retail price of rice or by

income, which leaves two main possible explanations:
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Table 8 - Summary of results of forecasting per capita consumption of important foodstuffs in the United Kingdom
in 1 ans of 4 (xg)

Product

Wheat flour (product weight)®
Rolled oats (product weight)®

Corn flakes (product weight)®
Refined sugar (white value)®

Maincrop ware potatool"
Barly potatoes

Apples (dessert + cooking)®

Poars (dessert + ooeking)®
Fresh tomatoes

Tinned tomatoes and ‘tomato
conocentrates (fresh weight)

Beef

Mutton and lamb

Pork
“Bacon (fresh weight)

Poultrymeat
Zdible offals

Liquid whole milk

Fresh cream (product weight)

Sterilised tinned cream
(product weight)

Condensed milk (product weight)
Whole milk powder (product weight)

Skimmed milk powder (product weight))

All types of cheese
Butter (fresh weight)

Shell eggs (No.)
Egg products (No.)

®parm years July/Xune(g 195o/59-1960/61; g 1966/67-1965/69;

consumption per quarter.

# 1958/60

T7.9
1.65
2.03

55-1

S
l/""

2.1

40

=W
(i b

3.02
0.77

1.06

233
21

(S

10.7
12.2
14.8

1.16

5.02
£.8¢

abg
24

1977/7€). - ®

1977

63.0
0.78
2.63

51.7
3.7

3.7

1

2.0
.9
5.6

10.6
15.9
14.6
20,8
8.3
15.2
14.0
4.2
12.5
12.7
14.3
3.9
4.6
138.0
138.5
1.60

0,28
c,88
.00
0.43
SR
A
1.33
4.80
8.10
7.5C
8.50
£La0
=58
26

By applying

equation No.

(8)

(9)
(10)
(14)
(11)
(13)
(41)
142)
‘44)
45)

(46)
(15)
(16)
(16)
(18)
(19)
{22)
(22)
(23)
(23)
(24)
(26)
(26)
(28)
(28)
(29)

(31)
(31)
(32)
(33)
(33)
(34)
(34)
(38)
(35)
1)
G1)
(36)°
(39)
(40)

Regression coefficient of
time variables

unadjusted adjusted to
%
i .,

+ 1.2042

+ 1.5104
- 9.31191

- 0.30876
- 0.215%47

- 0.31228
- 0.16934

- €.13305
- 1238

= 1.3973
- 0.03943

- 0.00990
- 0.08314

- 0.08260
- 0.04045

- 0.04024
- 0.13977

- 0.0889

Indirect estimate on the basis of average weekly

Source: Of. Supply situation statements - Own calculations and estimates.
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1. The supply situation statement for rice contains gross statistical

eTrTors.

2. Rice is regularly consumed in large quantities by only a relatively
small proportion of private households. The guantities of rice required
by these families would tend to remain constant over a period of time,
i.e, they depend neither on the income of the families in question nor
on the price of rice, The remaining households eat rice only occasionally
and then in varying quantities. A sizeable proportion of rice consumption
is accounted for by Chinese restaurants and the like. Although the
number of these restaurants has risen in the reference period, this does
not necessarily mean that there has been corresponding increase in

demand for rice in this sector.

In view of the special structure of demand for rice it is clear that any
determination of demand by means of the customary factors (income, prices)
will prove unrewarding. Consequently, there is no need to try to prove that
the rice balance sheet contains serious errors. In forecasting per capita
consumption of rice we therefore had to confine ocurselves to the assumption
that no appreciable changes were likely in rice consumption before 1977/78.

For pearl and roasted barley and for rye flour, in respect of which infor-

mation is also lacking, we have assumed that consumption will stagnate. The
estimate of total per capita consumption of cereal products is hardly
affected by this asumption as pearl and roasted barley as well as rye flour

are of only secondary importance in the total consumption of cereal products.

b. Suggr

During the period under review the real retail price of refined sugar fell
by almost 20 %, although a price rise of around 11 % is indicated for the
forecasting period. However, this will not mean any appreciable acceleration
in the fall already noted in per capita consumption of sugar since the
overall demand for sugar is almost completely inelastic to price changes.

The fall of 3 % in sugar consumption forecast for the period (average 1966/67 -
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1968/69) up to 1977/78 is even to be attributed primarily to the effect
of income (negative income elasticity) and only secondarily to the effect

of price.

c. Potatoes

For per capita consumption of all kinds of potatoes in the 1977/78 farm
year we obtained an estimate of 97.4 kg - compared with the 1966/67 —
1968/69 average this represents a slight increase of 3 per cent. This
presupposes that future demand for potato chips, crisps and similar
products will increase so sharply that the decline in demand for main-
crop ware potatoes and for new potatoes will not only be offset but

even overcompensated — a process, which as in the past, would be de-
termined mainly by the growth in incomes. The same will also be true

of the per capita consumption of early potatoes, for which a decline

of almost 9 % is forecast by 1977/78 (basis: average 1966/67 — 1968/69),
although in real terms it is expected that early potatoes will be much
cheaper at the retail stage (fall in the real price in the period under
review: -9 %; figure assumed for the forecasting period: -22 %). The
decisive factor in this forecast of demand for early potatoes is, however,
the high negative income elasticity, the absolute value of which is many

times the abgolute value of the own price elasticity.

d. Meat and meat products

If per capita consumption of beef is to be forecast by equation (16),

i.e. the equation in which, along with income and the price of both beef
and pork, time also appears as an explanatory variable, the question
arises whether the regression coefficient of the time variable should be
used for forecasting with or without adjustment (cf. explanation under
1,4). As the trend in beef and pork prices during the period under review
will not persist in the forecasting period for neither (in both cases we
are faced with a structural break in the price time series), an adjustment

of the regression coefficient of the t-variable appears necessary. With
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such equation (16) gives an estimated per capita consumption of beef of

2.8 kg slaughter weight. Compared with the average for the years 1968/71
this represents a decline of 13 %. In view of the hypothesis of a 50 %

rise in the real retail price of beef by 1977 and a marked shift in the
retail price ratio (beef : pork) in favour of pork1 a decline in consumption
of only 13 % by 1977 seems to us rather unrealistic. Equation (15), in which
no time variable is included and whose coefficients primarily reflect long-
term consumer reactions, gives an estimated per capita consumption of beef
in 1977 of 15.9 kg, which would represent a decrease of 33 % compared with
1968/71. However, this estimate appears too pessimistic in the light of
recent developments; as a subjective compromise solution we shall, therefore,
assume a per capita consumption of beef in 1977 of 18.0 kg (-24 % compared
with 1968/71). :

According to equation (18), consumption of mutton and lamb would decline
from by 20 % to 8.3 kg slaughter weight in the period 1968/71 - 77. This
would be due wholly to the own price effect (rise of 30 % in the real

retail price of mutton and lamb by 1977) and the cross price effect in
respect of poultrymeat (the price ratio mutton and lamb : poultrymeat
would increase from 1.30 in the years 1967/69 to 2.25 in 1977!).

As a result of a highly positive income and cross price effect (mutton and
lamb), which are counterbalanced only fractionmally by a relatively weak,
contractive own price effect, we obtain an increase of 19 % in the per
capita consumption of pork from 1968/71 to 1977 (equation (19)). For fore-
casting the demand for bacon equation (23) seems to us to be the most
suitable equation, as apart from income and its own price, the price of
its principal complementary food (eggs) and the factor time have been
introduced as explanatory variables. Divergent trends in the price of
bacon and eggs in the reference and forecasting periods necessitated an
adjustment to the regresgsion coefficient of the time variable. Given these
conditions, we obtain a per capito comsumption of bacon in 1977 of

13.7 kg slaughter weight, which is equal to 91 % of the consumption level

1 Favourable: from the consumer's point of view.
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in 1968/71. The reasons for this forecast decrease in demand for bacon
are the own price effect and especially the influence of the time factor
(it should be remembered that the differences between long—term and
short-term reactions are expressed in the regression coefficients of the
t—-variables and that in the long term the demand for bacon obviously
reacts negatively to the growth in income, but positively in the short
term) (see equations (21) and (22)).

Demand for poultrymeat could rise very sharply. Both the influence of
its own price and the influence of both the cross price contained in
equation (24) (lamb and pork) would have a decidedly expansive effect
on the consumption of poultrymeat. Under these circumstances the fore-—
cast increase of 40 % in the per capita consumption of poultrymeat from
1968/71 to 1977 seems thoroughly realistic.

According to our price hypotheses, the adoption of the EEC agricultural
prices by the United Kingdom would cause a very sharp rise in real retail
prices for beef, and mutton and lamb in particular (50 % from 1967/69 to
1977 for beef and 30 % for mutton and lamb). During the same period, pork
and bacon would, however, be only 10 and 4 % dearer respectively in real
terms at the retail stage. The real retail price of poultrymeat could

fall even further during the forecasting period (1967/69 to 1977: =25 %).
Ag the demand analysis has shown, British consumers react quite decisively
to changes in meat prices when purchasing meat and meat products, i.e. the
demand for individual types of meat is characterised by a relatively high
own price elasticity (in absolute terms) and by a high cross price elasti-
city. So it seems probable that by 1977 those types of meat whose prices
increase at a relatively faster rate than other meats will account for a
smaller proportion of total per capita meat consumption, while the pro-
portion accounted for by types of meat which become relatively cheaper
will show a corresponding increase. As can be seen from Table 10, this is
exactly the result obtained. The proportion of beef, mutton and lamb in
total per capita consumption of meat would fall from 44.5 % (1968/71) to
35.3 % in 1977 and this would be accompanied by an increase in the pro-

portion of pork and poultrymeat during the same period from 29.9 % to 40 %.
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The proportion of bacon in the per capita consumption of meat would remain
almost unchanged (1968/71 : 19.7 %; 1977 ¢ 19 %), although bacon will become

considerably cheaper compared with beef, mutton and lamb. However, as the

*

demand analysis has clearly shown, consumer habits as regards bacon are

rather rigid. In contrast with pork and poultrymeat, bacon has only limited
possibilities as a substitute for beef, mutton and lamb. It is probable that
carcase meat will be primarily affected by the expected substitution process

resulting from the marked shift in retail price ratios.

According to our estimates total per capita consumption of meat would decline
by 3% from 76.8 kg in 1968/71 to 74.6 kg in 1977. Consumption would thus
return to its 1960/62 level, The level of meat consumption is expected to
correlate positively with the growth in income.Assuming this, the forecast
decrease in the per capita consumption of meat by 1977 is only plausible if
overall demand for meat is clearly sensitive to price cha.nges1 (it is easy
to deduce from Table 7 that in whatever way it is construed the average real

retail price of meat would rise sharply by 1977).

In order to test the price sensitivity of the demand for meat we have, in

addition, estimated a demand function for all types of meat:

(63) Q = 122.10 + 43.124 log cpr - 94.006 log P
(4.5) (3.5)

RZ = 0.840 D.W. = 1.27 -{%— = 1.3 % Assessment period
Q 1958-69

where:
Q : total per capita consumption of meat (kg slaughter weight)

P1 : average weighted real retail price of all types of meat (d/lb)2.

1 A high degree of price sensitivity for individual kinds of meat does not
necessarily imply a price semsitivity for the overall demand for meat since
calculation of overall demand is a weighted average of own price elasticities
and cross price elasticities of the demand for individual meats.

2 The weighting system used in calculating the average retail price for all
types of meat on the basis of nominal retail prices was as follows: beef
(0.324)3 mutton and lamb (0.149); pork (0.162); bacon (0.203); poultrymeat
(0.101); edible offals (0.061).
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Equation (63) provides a rather good explanation of the overall per capita

consumption of meat. The income elasticity of demand for meat would, accor—
ding to equation (63), be +0.3 and the own price elasticity -0.6 (the elas-
ticity coeffivients were measures in the arithmetical mean). In addition to
the price of meat itself the price of fish (fish being a possible substitute

for meat) could also influence demand for meat:

(64) Q = + 102.23 + 34.293 log Cpr - 87.902 log P1 + 20.409 log P2
(2.2) (3.4) (0.6)

= 1.3 % Assessment period
195869

R® = 0.850 D.W. = 1.23

gn'o»

where:
P2 : real retail price of fish - white, filleted and unfilleted, fresh

(d/1v).

Compared with equation (63), the low t-test value for the regression coef-
ficients of income and the equally low t—~test value for the regression coef-
ficient of the fish price in equation (64) result mainly from the close
(random) correlation between log Cpr and log P, ( r=+0.80). Consequently,
it cannot be concluded from equation (64) that the price of fish exerts no
significant influence on the demand for meat. Equation (64) yields an income
elasticity of 40.2 for meat demand, an own price elasticity of -0.5 and a
cross price elasticity (fish) of 4+0.1. One reason for this relatively low
cross price elasticity is that during the reference period per capita con~-
sumption of fish amounted to only a fraction of per capita consumption of
meat. The most important result for us is, however, the surprisingly high
sensitivity of the overall demand for meat to price, which is clearly shown

in equations (63) and (64). It is particulary interesting to note that, in
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absolute terms, the own price elasticity of the demand for meat is about

twice as high as income elasticity.

For control purposes it is, therefore, advisable to forecast the per capita
consumption of meat directly by means of equations (63) and (64). The hypo-
thesis on the real retail price of all types of meat can be derived directly
from the hypotheses on the nominal retail prices for the individual types of
meat, from the weighting scheme for the average meat price and from the
hypothesis on the general price level. This would give an increase of around

25 % (cf. Table 7) in the real retail price of meat from 1967/69 to 1977. In
the absence of any other information it was assumed that the upward trend in
the real retail price of fish noted during the reference period will contirme
until 1977 (see Table 7). Assuming this, equation (63) would give an estimate
of 70.0 kg (equation (64) = 70.1 kg) for total per capita consumption of meat
in 1977. Aggregating the estimates of per capita consumption for the individual
types of meat in 1977 we had obtained a figure of 74.6 kg. Both estimates are
so close to one another that a revision of ocur first estimate (aggregate method)
on the basis of the results of the second estimate (using the demand function

for all types of meat) hardly seems necessary.

e. Milk products

For liquid whole milk we expect only marginal changes in the real retail ﬁrice
by 1977. Along with the low own price elasticity of demand for liquid milk
this means that consumption will not be appreciably influenced by its own
price between now and 1977. The short-term income elasticity of demand for
liquid milk of 40.5 is certainly high; meanwhile, in the long term the demand
for liquid milk is almost completely inelastic to changes in income. Not only
the shori-term but also, via the regression coefficient of the t-variable, the
long-term reactions are taken into consideration when forecasting the per
capita consumption of liquid milk by means of equation (28), with the result
that the net effect of income is kept within relatively narrow limits. This
would explain why the per capita consumption of liquid milk of 138.5 kg in
1977 obtained by using equation (28) the regression coefficient is only
slightly different from the level of consumption in the years 1967/69 (139.8 kg).
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For cream, according to our calculations, an increase of around 37 per

cent in the average real retail price is to be expected from 1967/69 to
1977. If the rather high own price elasticity of the demand for fresh

cream is also taken into consideration, consumption of fresh cream should,
other things being equal, fall considerably. However, incontrast to this
there is an extraordinarily marked expansive income effect such that on
balance the per capita consumption of fresh cream is expected to expand
appreciably in the forecasting period too (by 76 % from 1967/69 to 1977).

As can be seen from Table 8, in no event does equation (31) give an accep—
table forecast of the demand for tinned sterilised cream. If no adjustment
is made to the regression coefficient of the t-variable in equation (31),

a step, which is in fact not acceptable (in view of the serious stiructural
break both in the price series for cream as well as in that for condensed
milk due to the EEC effect) that equation produces a 32 % fall in the con~
sumption of tinned cream for the period 1967/69 to 1977. However, in view

of the very high income elasticity of tinned cream consumption this is not
plausible. (It is rather to be expected that, as in the case of fresh cream,
the expansive influence of income will outweigh the contractive influence of
its own price). If the regression coefficient of the t—variable in equation
(31) were adjusted, the equation would show that the per capita consumption
of tinned cream would more than double by 1977. However, a much sharper in-
crease in tinned cream consumption than in that for fresh cream would, »
however, be completely inconsistent with past experience, which points to a
marked preference for the fresh as opposed to the tinned product. The reason
for this poor forecasting performance of equation (31) could be the fact
that the method proposed under (I, 4) for segregating regression coefficients
of the time variables on which the adjustiment of the coefficients for fore-
casting purposes is based is only conditionally applicable to tinned cream

(cf. Table 2, column 3). For this reason, the per capita consumption of tinned
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cream should be forecast by means of equation (30), in which the price of
condensed milk appears along with income and the price of cream but not
with time as explanatory variables. Equation (30) gives an estimate of

0.47 kg product weight for the per capita consumption of tinned cream in
1977, which would represent an increase of 15 % over 1967/69. This result
seems at least more realistic than that obtained with equation (31). Total
per capita consumption of cream would therefore rise from 1.32 kg product
weight in the years 1967/69 to 2.07 kg product weight in 1977, representing

an increase of 57 per cent.

The principal factor determining demand for condensed milk is the price of
liquid milk. Since, according to our hypotheses, the real retail price of
liquid milk will scarcely alter by 1977, only the increase in its own price
(15 % in real terms by 1977) and the negative income elasticity will have
any effect on the forecast of condensed milk consumption by means of
equation (32). Their joint effect will result in a decline of 11 % in the
per capita consumption of condensed milk from 1967/69 to 1977, with con-—
densed milk consumption falling back to its approximate level at the begin-

ning of the reference period.

The slight downward trend in total per capita consumption of milk powder,
which was already perceptible in the reference period, is expected according
to our estimates, persist (1958/60: 1.83 kg; 1967/69: 1.80 kg; forecast for
1977: 1.77 kg). The proportion of whole milk powder will probably fall even
more sharply (1958/60: 42.13 1967/69: 35.6; estimate for 1977: 25 %). The
substitution process between skimmed milk powder and whole milk powder would
still be determined by income (cf. equations (33) and (34)) and be limited
primarily to the use of milk powder in the food industry.

With the adoption of EEC agriculturel prices by the United Kingdom the retail
price for butter will also increase very sharply in real terms (+ 55 % between
1967/69 and 1977). Bearing in mind also that the price of butter is the most
important factor in determining demand, the estimates derived from equations
(35) and (37), which show a decline in butter consumption of only about 5-15 %
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from 1967/69 to 1977 are not very plausible. According to our expectations,
demand for butter ought to react much more sharply to such price rises.
Therefore, it seems advisable to use directly for forecasting equation (36),
which measures, in particular, the effect of extreme increases in the price
of butter on the demand for butter. Average weekly consumption on a quarterly
basis estimated by means of equation (36) results in a per capita consumption
of 6.9 kg in 1977 (fall of 21.4 per cent compared with 1967/69). In view of
the recent developments on butter market in the United Kingdom and since
equation (36) too considerably overestimates the average weekly consumption
of butter in the first, second and third quarters of 1972, we consider that
even the forecast obtained by using equation (36) is too optimistic; after
making the corresponding correction we still obtain an estimate of 6.2 kg
for the per capita consumption of butter in 1977, representing a fall of

29.4 % compared with 1967/69.

According to our price hypotheses, the price of cheese will rise even more
strongly in real terms than that of butter (57 % between 1967/69 and 1977).
However, because of the very low own price elasticity (in absolute terms)

and the high positive income elasticity of the demand for cheese, this would
not lead to any significant reduction in the per capita consumption of cheese
(estimated decrease from 1967/69 to 1977: 4 %).

Owing to the lack of suitable statistical data we were unable to estimate
demand functions for ice cream, yoghourt and milk drinks (milk shakes etc.).
We possess only a time series of the quantity of whole milk used by the

dairies for the mamufacture of these products, which is, however, believed

to be rather unreliable as it has been estimated as a residual value. Calcu-
lated on a per capita basis the quantity of whole milk used for the manufacture
of ice cream, yoghourt and milk drinks increased during the reference period
from 0.87 kg (1958/60) to 2.05 kg in 1969/71. A high positive income elasticity
of demand for the end products was thought to be primarily respomnsible for this
development. The adoption of EEC agricultural prices could mean considerable

increases in the real retail prices of these products and as a result demand
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could increase at a somewhat slower rate than in the reference period

(figure assumed for 1977: 2.50 kg whole milk equivalent).

Demand for chocolate crumb is entirely dependent on the volume and

especially the composition of the domestic production of chocolate
confectionery (chocolate crumb is an important raw material in the
chocolate confectionery industry). Therefore one could not justify
explaining the whole milk equivalent of the volume of per capita
chocolate crumb consumption in terms of income and in terms of an
average retail price for chocolate confectionery. During the period
1958-71 the whole milk equivalent of the per capita consumption of
chocolate crumb fluctuated between 4.4 and 6.5 kg, with no clear long-
term trend appearing. This could inter alia be due to the fact that
the per capita consumption of chocolate confectionery remained prac—
tically unchanged during the same period. The per capita consumption
of sweets and confectionery of all kinds in the United Kingdom was
already at an internationally very high level towards the end of the
fifties and has not risen since. The per capita consumption of sweets
and confectionery is more likely to decline slightly in the futurej
this is also indicated in the forecast of a fall in total sugar con—
sumption between now and 1977. In line with this, we assume that the
whole milk equivalent of the per capita consumption of chocolate crumb
in 1977 will at best amount to 5.0 kg, which almost corresponds to the
average figure for the years 1968/71 (5.13 kg).

f. Eggs and egg products

Demand for eggs reacis only weakly to changes in income and prices (own
price and that of bacon). According to our estimates, the real retail
price of eggs will fall by 6 % between 1967/69 and 1977, while that of
bacon could rise by around 4 %. In view of the small degree of both
price and income elasticity and the assumed changes in the real price,
the per capita consumption of eggs in 1977 is expected to differ little
from its level in the base period (estimated increase from 1967/69 to
1977: 4 %). The consumption of egg products is expected to expand some-
what more sharply since it is assumed that the positive correlation

between income and the demand for egg products discernible in the refe—
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rence period will contimue in the future. Forecasting the consumption of
egg products contains an element of uncertainty in so far as it is con~
ceivable that, as a result of appreciable changes in the amount of egg
products used in the mamufacture of various foodstuffs, the overall de-
mand for egg products can change considerably within a relatively short
time. Apart from such considerations, the per capita consumption of egg
products could increase by 8 per cent between 1967/69 and 1977.

g. Fruit and vegetables

The real retail price for apples (dessert and cooking) rose sharply in
the reference period (by 26 % from its average of 1958/69 - 1960/61 to
its average of 1966/67 — 1968/69). With demand almost wholly inelastic
changes in income but highly dependent on price this led to a decline

of 20 % in the per capita consumption of apples (dessert and cooking).
Following the gradual abolition of duties and (seasonazl) quotas for
imports of apples (dessert and cooking) from the EEC countries the supply
of relatively cheaper apples, especially from France and Italy, to the
UK market could result in an appreciable reduction in the real retail
price of apples in the United Kingdom by 1977/78 (according to our expec—
tations, =19 % from its average for 1966/67 - 1968/69 to its average for
1977/78). According to equation (41), in which demand for apples is ex—
plained solely by their price, this would mean that the per capita con-
sumption of apples (dessert and cooking) would return by 1977/78 to its
level at the beginning of the reference period. A decline is also fore-
cast in the retail price of pears (dessert and cooking) by 1977/78 (-21 %)
for the same reasons as given above for apples. Things being equal, this
will give a considerable boost to the demand for pears. However, there
will also be a marked contractive income effect (high negative income
elasticity of the demand for pears) with the net result that the per ca-
pita consumption of pears (dessert and cooking) will remain unchanged
until 1977/78 (equation (44)).

It was not possible to estimate the income and price elasticities of the

demand for preserved apples and pears by means of the multiple regression
analysis as no representative retail prices were available for these pro—
ducts. An explanation of the per capita consumption of preserved apples

and pears by income alone led to no meaningful results, as the consumption
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of both products changed only slightly in the reference period and showed
no recognisable trend. Average per capita consumption for the 1966/67 -
1968/69 farm years was 1.20 kg for pear preserves and to 1.23 kg for apple
preserves. For 1977/78 we must, therefore, content ourselves with the simple
assumption that the level of consumption will remain constant for both pro—
ducts (1.20 kg).

Because of the lack of adequate information on their retail price we were

unable to estimate the demand functions for fresh peaches and preserved

peaches. This is particularly unfortunate as it means that the probable
substitution between preserved peaches and other preserved fruit (for
example, tinned pears and pineapples) cannot be studies. By far the greater
proportion of the consumption of peaches in the United Kingdom consists of .
tinned peaches, of which good quality imports are supplied at very low prices
by certain Commonwealth countries (led by Australia) and by South Africa.
Consumption of fresh peaches is still, however, quite uncommon in many
regions of the United Kingdom. During the years 1967/69 total per capita
consumption of peaches averaged 2.23 kg, of which preserved peaches accounted
for 79 % (or 1.77 kg) and fresh peaches for only 21 % (or 0.46 kg). Neverthe~
less, a strong upward movement was noted in the per capita consumption of
fresh peaches in the reference period (in 1958/60 only 0.17 kg was sold per
capita each year). From this we would like to draw the conclusion that the
sale of fresh peaches on the British market is capable of being developed
much further. With free entry to this market France and Italy especially
should be able, by means of intensive sales promotion campaigns and the
maintenance of high quality standards, to increase their exportsl of fresh
peaches to the United Kingdom quite considerably. Under these circumstances,
the per capita consumption of fresh peaches will reach 1.0 kg by 1977. In

the first half of the reference period the level of consumption of preserved
peaches first showed a marked upward trend (1958/60: 1.70 kg; 1962/64: 2.00 kg)
which later settled between 1.7 and 1.9 kg. After the accession of the United

1 During the reference period the Six were already supplying nearly 90 % of
all fresh peaches coming on to the British market.
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Kingdom to the EEC the low-prices imports of preserved peaches from Australia
and South Africa are expected to be partially displaces by higher-prices pro~
ducts from France and Italy, as the previous customs preferences for imports
from South Africa and Australia would have to be abolished (treatment as im—
ports from non-member countries). This could have a negative effect on the
overall demand for preserved peaches. Moreover it should be remembered that
the assumption of a very rapid expansion in demand for fresh peaches can
possibly be justified only if at the same time one assumes certain cuts in
the estimate for preserved produce. For these reasons we sill assume that the
per capita consumption of preserved peaches in 1977 will correspond to the
average for the years 1966/69 (1.8 kg). On this basis the total per capita
consumption of peaches (fresh and preserved) would rise from 2.23 kg (1966/69)
to 2.80 kg in 1977.

In spite of an expected decline of 15 % in the real retail prices for fresh
and chilled tomatoes between 1967/69 and 1977, the demand for this product

is expected to increase only slightly in future as income exerts a contractive

influence on the consumption of fresh tomatoes (negative income elasticity).
By applying equation (45) we arrive at a per capita consumption of fresh to-—
matoes of 6.6 kg for 1977 (increase compared with 1967/69: 8 %). In contrast
with fresh tomatoes, the demand for preserved itomatoes and tomato concentraies

could rise sharply in the fugure as both price (hypothesis on the real retail
price of preserved tomatoes: -13 % by 1977) and especially income will exert
a positive effect on consumption (forecast of the per capita consumption of
tomatoes and tomato concentrates in 1977 according to equation (46): 10.6 kg
fresh tomato equivalent: increase compared with 1967/69: 25 %). Consumption
of tomato juice also showed an upward movement during the reference period
(1958/60: 0.14 kg fresh tomato equivalent; 1967/69: 0.20 kg), which, it is
supposed, was activated by the growth in income. We were unable to verfy this

supposition by means of the regression analysis because of the lack of data



- 82 -~

on the retail prices of tomato juice. A graphical trend extrapolation

of the per capita consumption of tomato juice during the period 1958-
1970 gave an estimate of 0.25 kg for 1977. Aggregating these individual
forecasts, the consumption of tomatoes and processed tomato products

in 1977 - converted to fresh tomato equivalent — would amount to 17.45 kg,
which represents an increase of 18 % over 1967/68 (14.80 kg).

h. Oils and fats

The multiple regression analysis showed no significant influence of
income of of the retail prices of the principal fats (butter, margarine,
manufactured edible fat and lard) on the total per capita consumption
of oils and fats during the reference period. From this we draw the
conclusion with a high individual level of income, the consumption of
fats and oils is determined only by consumer habits (inter alia the
type of meals eaten and their preparation) and to an increasing degree
by health considerations. In the first half of the reference period
total consumption of oils and fats in the United Kingdom was still
growing (21.87 kg in 1958; 23.12 kg in 1964)1 to be followed by a tem—
porary fall to 22.4 kg in the years 1965/67 and then a slight recovery
which did not exceed the 1964 level, A further contimuing decline in
the per capita consumption of fats and oils is considered more likely,
Under these circumstances our assumption that there will be a reduction
of only 4.7 % from 1968/70 to 1977 seems rather optimistic (see Table 11).

Understandably the tendency to reduce fat consumption for health reasons
affects primarily the consumption of the so called "visible fats", of

which butter and margarine are by far the most important. Total per capita

1 These and all following data are given in pure fat or raw oil
equivalent.
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consumption of butter and margarine accordingly fell almost continously
during the reference period from 12.43 kg (1958) to 11.21 kg in 1971.
Very probably this trend will continue during the forecasting period so
that it should be possible to forecast the per capite consumption of
spreadable fats in 1977 by means of a graphical trend extrapolation.
This would still mean a per capita consumption of butter and margarine

of 10.5 kg in 1977.

As has already been shown in the demand analysis for butter, demand for
margarine can also be determined on the basis of given income and a
given price of butter as well as a given level of consumption of sprea—
dable fats. For the per capita consumption of butter in 1977 we obtained
an estimate of 6.20 kg fresh weight; in terms of pure fat content this
is around 5.10 kg. The resulting difference of 5.40 kg in pure fat con-
tent between the per capita consumption of spreadable fats and that of
butter in 1977 would, under the above conditions, be entirely accounted
for by margarine. This means that as a result of the expected sharp rise
in the price of butter the level of consumption of margarine would in-
crease by 28 % between 1968/70 and 1977.

In the period 1958-65 the per capita consumption of lard (only direct
consumption and not the quantities used in the mamufacture of margarine
and edible fats) showed a clear negative correlation with the per capita
consumption of butter and a positive correlation with the per capita con-
sumption of margarine, This indicates that in the United Kingdom initially
lard was still to a certain extent a cheap subgtitute for butter as regards
spreading on bread. After 1966 the situation changed with lard no longer
playing this substitution role except in a very few cases and this has

led us to assume that only margarine and not lard will profit from the
sharp decline forecast in the demand for butter by 1977. This explains

why only a marginal increase (4 %) is forecast in the per capita con-
sumption of lard between 1968/70 and 1977. Demand for mamufactured edible
fats showed a downward trend during the reference period which was prima-—

rily due to the increasing use of specific edible vegetable oils for
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baking and frying. Demand for vegetable oils ought also to have receive
a boost from their growing use in the preparation of salad dressings and
mayonnaise. The substitution of vegetable oils for manufactured edible
fats should contimue so that a further decline in the consumption of
manufactured edible fats is to be expected. Accordingly, the per capita
consumption of vegetable oils during the reference period will probably
not be repeated since, according to our expectations, the trend towards
a lower fat content diet will also affect somewhat the consumption of

vegetable oils.

Below we will briefly discuss the importance of those types of oil which
are of special interest for the EEC agricultural policy - e.g. rape-seed,
sunflower-seed and olive oil - in terms of the total consumption of fats
and oils in the United Kingdom (cf. Table 27*). Until 1964 imports of

rape—-seed oil (direct imports of oil plus the oil equivalent of rape-seed

imports) played only a very minor role in total UK imports of vegetable

oils (less than 10 000 % per annum). After 1964 a sharp rise in rape-seed
0il imports took place (average anmual imports for the years 1967/69:

31 000 t). The principal suppliers during this period were Pland, the
German Democratic Republic, Sweden and the Six (chiefly the Federal Republic
of Germany, the Netherlands and France). By far the greatest proportion

of total imports of rape-seed 0il took the form of seeds which were processed
in o0ilmills in the United Kingdom. Rape was not grown on any appreciably
scale in the United Kingdom before 1970. One reason for this could be that
rapeseed was not covered by the deficiency paymenis systems so that UK
producers of rape seed had to compete directly at world market prices.
Consequently, the commercial cultivation of rape for oil seed was at a
marked disadvantage compared with the cultivation of sugar beet, wheat

and barley in particular. In recent years the total area devoted to the
cultivation of rape in the United Kingdom has stood at about 45 000 ha,
which represented only 1 % of the total area given over to the cultiva-
tion of grain. Statistical data relating to rape-seed crops and their
utilization are not available to us. However, as far as can be deduced

from the statistics on land utilization, rape is cultivated predominantly

for feed purposes (as an intermediate crop); in the years 1968/71 only
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5 000 ha were used for the cultivation of oil seed. Assuming a yield of
2.5 metric tons per hectare then the annual crop would amount to 18 500 t
or, with an average oil extraction rate of 42 %, 5 300 t of raw oil. Con-
sequently, the domestic production of rape-seed o0il would be of quite
minor importance compared with the volume of rape-seed o0il and other ve-
getable oil imports. Of the total available domestic supplies of rape-seed
o0il, which we estimate at about 35 000 t for the period 1967/69, 43 %

(15 000 t) was used for the mamfacture of margarine and edible fats
(margarine: 10 000 +; edible fats: 5000 t). In 1967/69 rape-seed 0il re-
presented 9 % of the total quantity of vegetable oils (animal oils are

not taken into account) used for the production of margarine and 11 %

of the total quantity of vegetable o0ils used for the manufacture of edible
fats). We possess no reliable information on the use to which the remaining'

quantity of rape-seed oil was put.

As in the case of rape-seed oil, UK imports of sunflower—seed oil were for

a long time practically non-existent (until 1966 5 000 t or less anmially).
Subsequently there was a dramatic rise to 68 000 t in the years 1967/69.
Imports were restricted entirely to raw oil; the principal suppliers were

~ the USSR, Romania, Bulgaria, Yugoslavia and the Netherlands. Imports from
the Netherlands were limited exclusively to transit trade (for example,
from Argentina). In 1967/69 38 % (26 000 t) of the oil imported was used
in the manufacture of margarine and edible fats; during the same period
sunflower-seed oil accounted for 20 % of the total quantity of raw vegetable
0il used in the manufacture of margarine (22 000 t); as regards the manu—
facture of edible fats during the same period the corresponding figure was
9 % (4 000 t). The remaining 42 000 metric tons are believed to have been
used mainly as edible oil for frying, salad dressings etc. (direct con-

sumption).

Anmual imports of olive oil during the reference period amounted to between
only 2 000 and 3 000 metric tons and came mainly from Spain. The use of
olive oil as edible o0il in the United Kingdom is still limiteds; at present
the main customers of olive oil for use as edible oil are presumably certain

restaurants run by non-UK nationals.

If the United Kingdom's liberal import policy for oils and fats were con—

tinued, the consumption of sunflower-seed and rape-seed o0il in 1977 would
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depend primarily on the relationship between the world price for both
these types of oil and those for the other vegetable and animal oils.
Adoption of the EEC agricultural policy by the United Kingdom could,
however, bring about considerable changes., Above all, it is expected
that, compared with grain, rape seed as an oil seed will be substantially
better placed (from the producer's point of view) in the agricultural
price system than at present. This could be a strong incentive for
farmers to expand the cultivated area devoted to rape grown for the
production of oil seed, particularly since, from an economic point of
view, it could offer a better solution to the problem of crop rotation,
particularly for holdings concentrating on the cultivation of grain.

If there is a sharp rise in the UK production of rape-seed oil, this
may result, for supply reasons, in the substitution of rape-seed oil
for other imported vegetable oils given the existing EEC rape-seed
marketing regulations. No pronouncement as to what extent this would
be the case is possible until an estimate of the domestic production
of rape-seed o0il has been made. For this reason we will not estimate
the consumption of rape-seed and sunflower—seed oil (the estimated
demand for sunflower—seed 0il should again be viewed in terms of that

for rape-seed 0il) until the forecast of supply is available.

As stated earlier, UK imports of olive o0il are used mainly to meet
special requirements., Since no spectacular change can be expected in
consumer habits as regards the use of edible oils for cooking, frying
and as salad oil in the next few years we will assume that not more
than 3 000 metric tons of olive o0il will be consumed in the United
Kingdom in 1977.

4. Summary of the results of the forecast

The results of the forecast of total consumption of important food-
stuffs in the United Kingdom in 1977 are given in Table 12, In inter—
preting these results we will differentiate principally between the
"EEC effect" and the "normal effect". The "EEC effect" should be

understood essentially as a price effect which might affect all those
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Table 12 - Forecast of total oconsumption of important foodstuffs in the United Kingdom in 1977 ('000 metric tons)

Increase (+ ox{

Product #1968/60 | $1967/69| 1977 | deorease (- Average anmal rate
# 1967/69-1977 | of change g 1967/69-
(% 1977 (%)
Products containing grein - total . -
in flour weight or product weight) 4 381 4 159 4 022 - 3.3 - 0.4
Wheat flour in flour weight)® ‘ 4 o64 3 811 3 614 - 5.2 - 0.6
Rye flour in flour weight 12 9 11 + 22.2 + 2.3
Corn flakes in product wei, t;“ 106 154 208 + 35,1 + 3.4
Rolled ocats in product weight 86 69 45 - 34.8 - 4.6
Rioe indludi ots (ip flour weight)® 73 87 115 + 32,2 + 5.4
Pearl and poz‘hcrley r ot \nigl(l & 40 29 29 t 0 +0
Sugar - total (white value)® 875 2 937 2 966 + 1.0 + 0.1
Potatoss - total  (fresh weight)® & 814 5 292 5 587 + 5.6 + 0.6
Nainorop ware potatoes 'Sfruh waight;"b 3825 | 4 304 4 801 + 93 + 1.0
Early potatoes fresh weight 991 898 786 - 12.5 - 1.5
Meat - total (slaughter weight) 3 692 4196 4 272 + 1.8 + 0.2
Beef slaughter weight 1 340 1 329 1031 - 22,4 - 2.8
Mutton and lamb slaughter weight 605 592 475 - 19.8 - 2.4
Pork * (slaughter weight 512 672 870 + 29.5 + 2.9
Bacon slaughter weight 760 819 784 - 4.3 - 0.5
Poultrymeat slaughter weight 267 524 819 + 56.3 + 5.1
Edible offals slaughter weight 208 260 263 + 1.2 - 0.1
Dairy products - total
Liquid whole milk® fresh weight) 7 187 7 728 793 + 2.6 ‘0.3
Fresh oream product weight 17 51 92 + 8.4 + 9.3
Tinned oraam product weight 12 23 27 + 17.4 + 1.8
Shnfo g ot we t i57 186 172 - 7.5 - 0.0
ole n: k pomdor 3 ot we 40 35 25 - 28,6 - 3.7
Skimmed milk powder product vaight 55 64 76 + 18.8 + 1.9
Butter fresh weight) 448 485 35 - 26,8 - 3.4
Cheese produot weight) 229 278 275 - 1.0 - 0.1
Chocolate crumb 1k oquiv:lont 284 321 286 - 10.9 - 1.3
Ioe cream, yoghurt,milk d.rink- k shakes etoc.)
(whole lnk oquinlont) 45 109 143 + 31,2 + 2.1
Eggs and egg products - total (million dogen) 1101 1 259 1 385 7.6 + 0.8
Fresh eggs &nunon doun; 1011 1148 1231 + 7.2 + 0.8
Egg products million dosen 0 111 124 + 11.7 + 1.2
Fats and oils - total (pure fat content or rew oil equivalent) 1148 1 263 1 + 2.0 + 0.2
Butter pure fat content T 398 - 26,6 - 3.4
Nargerine pure fat content 272 SE3 4 - 3.2
Laxrd pure fat content 146 176 + . + N8
Namfactured edible fats érw oil equivalent 1% 134 - 1h,2 - 1.7
Other edible fats rew oil equivalent 228 322 + 19.3 + 2.0
Fruit and vegetables
Apples {ooakinc + dunrt; fresh 631 536 694 + 29.5 - 2.9
Pears (ocooking + dessert) - fresh 128 103 109 + 5.8 + 0.6
Preserved apples product weight 84 67 69 + 3.0 + 0.3
Preserved pears product weight 57 [ 69 + 6.2 + 0.7
Peaches fresh S 25 57 +128,0 + 9.6
Preserved peachss product weight) % 98 103 + 5.1 + 004
Tomatoss fresh) 355 33 379 + 11.8 + 1.2
Preserved tomatoes and tomato conoenirate (fresh tomsto equive~ 235 471 608 + 79,1 + 2.9
Tomato juioe (fresh tomato equivalent) lent) 7 11 14 + 2743 + 2.7

* Farm yoar July-June (aversge 1958/59—1960/61; average 1966/6
sumption (chips, orisps, eto.). °

condensed skimmed milk,

Excluding farm consumption.

¥

1968/693 1977/78). ® Including processed products for human con-

Sweetensd and unsweetemed cendemsed whole milk as well as sweetened

Source: Cf.

annexed supply situation statements. Own caloulations and estimates.
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products which will either increase sharply in price (high price effect)

or decrease sharply in price (low price effact) as a result of the reper—
cussions of the EEC market regulations on UK agricultural prices. By
"normal effect" we mean the situation whereby for a number of products

the results of the forecast were influenced either primarily by factors
which would have come to beat even without UK entry (income growth; long-
term shifts in consumer habits) or by factors which even under EEC condi-
tions would probably affect prices to only a relatively small extent. The
"normal effect" applies principally to the projections for the most im-
portant basic foodstuffs - e.g. wheat flour (although considerable increases
in wheat prices are to be expected under EEC conditions; as equation (8)
shows, however, the price of wheat or wheat flour and/or bread does not
affect the demand for wheat flour), sugar, potatoes, liquid milk and eggs.
It is above all the forecastis for beef, mutton, lamb, butter and cheese
which reflect a "high-price EEC effect". For the period 1967/69 to 1977

a 25 % fall in the consumption of beef was forecast (mutton and lamb: 20 %;
butter: 27 %). As regards cheese, domestic demand is expected to fall by
only 1 % in the same period (as the result of a comparatively high positive
income elasticity and a low own price elasticity, expressed in absolute
terms, of the demand for cheese); in comparison with the sharp increase

in the consumption of cheese during the reference period, however, the
forecast implies a complete break with past trends. The estimates for

pork and poultrymeat as well as for margarine are strongly influenced

by the high price effect via the cross-~price elasticities., Mainly as a
result of the large increases in beef and lamb prices compared with pork
and poultrymeat a 30 % increase in the consumption of pork was forecast
for the period 1967/69 to 1977 (poultrymeat: +56 %). The expected price-
induced contraction in the consumption of butter by 1977 should favour

the sale of margarine considerably (+32 % from 1967/69 to 1977).

Important low price effects resulting from the United Kingdom's adoption
of the EEC agricultural policy are to be found only in the forecast of
the demand for fruit and vegetables. For the period 1967/69 to 1977 a
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largely price-conditioned increase of 30 % in the consumption of apples
and pears (dessert and cooking), and fresh peaches and of 22 % in the
consumption of tomatoes of all kinds (including processed tomato products

in fresh tomato equivalent) was forecast.

5. Nutritional test

The results of the nutritional test are given in Tables 13, 14 and 15. In
particular, it should be pointed out that in view of the forecast this

test had, of course, to be limited to only those products for which a
forecast of demand had already been made under II, 3 (underlined headings).
For all other products (with the one exception of fish) we assumed that the
level of consumption attained in 1968 would remain unchanged until 1977.

Due to this much simplified assumption the per capita calorie, protein and
fat consumption in 1977 has been systematically underestimated (this is
particularly true of a number of different kinds of fruit and vegetables
and of glucose). The forecast of the per capita consumption of fish was
based on the following considerations: as equation (64) suggests, the
demand for fish is considerably influenced by the price ratio (meat : fish)j
furthermore, the demand for fish will probably show a significantly positive
income elasticity. Between 1958/60 and 1967/69 the price ratio (meat @

fish) fell from 1.40 : 1 to 1.26 ¢ 1. The resu lting negative effect on the
demand for fish was clearly offset by the positive effect of income growth
with the result that the long-term trend in the consumption of fish remained
approximately constant. We expect a rise in the price ratio (meat : fish)
from 1.26 ¢ 1 to 1.50 ¢ 1 or of around 20 % (see Table 7) between 1967/69
and 1977. Moreover, during the forecast period both the relative prices and
the assumed income growth would have a positive effect on the demand for
fish. Accordingly, we have estimated that the per capita consumption of

fish in 1977 (fresh fish, smoked fish, preserved fish etc.) will be 11.00 kg;
this is 26.6 % higher than in 1967/69 (8.69 kg). As regards the headings

"tinned vegetables'", "other fresh fruit", "tinned and bottled fruit"™ it
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