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PREFACE

This study was commissioned by the U.S. Department of Agriculture and is part of the
evaluation carried out by the Department of long-term prospects for the supply of and
demand for agricultural products throughout the world. Similar studies have been
commissioned in many other lands including Japan, the United Kingdom, India, Austria,
the Philippines, and Israel — to name but some of the country studies which have been
published. ‘

The study commenced on July 1, 1964 and was completed October 31, 1966. In many
cases figures for 1965 which are quoted in the report were preliminary estimates at the
time of completion. The deadline for revision of production and consumption estimates
was September, 1966, and the latest estimates available to us were those found in the
publication of the Bureau of Agricultural Economics, Trends in Australian Rural
Production and Exports, No. 39 (Canberra, September 1966) (Mimeo). Of course,
not all of our work could be modified to make use of these late figures; we have, however
taken them into account wherever possible.

Throughout the study, tons means long tons (2240 pounds) unless otherwise noted.
Gallon measurements for milk are imperial gallons (10.3 pounds). The Australian dollar
is equivalent to 1.12 U.S. dollars. The Australian pound £ was equivalent to US$ 2,24,

Since the publication of the Vernon Report (see p.1—3) there has been a good deal of
discussion in Australia about the usefulness of projections. The Vernon Report itself is
somewhat ambivalent about them, drawing its — by now well-known — distinction between
a "forecast' and a "projection'. On the other hand the Commonwealth Treasury regards
it as not only pretentious but "almost certainly harmful" to try to project the balance of
payments. It goes on to argue that "the purpose of forecasting is, in the last analysis,
to serve as a guide to action; but there are indeed few areas of the economy in which, to
avert a feared situation 10 years hence, action is necessary now'".

Since we are producing a large number of projections in the body of this report, it may
be desirable to state at the outset our attitude to these projections, i.e., the conditional
forecasts which they represent. No one attempting to make such conditional forecasts is
likely to be under any illusion about the tentative nature of his conclusions: the number of
arbitrary guesses and assumptions necessary in attempting to project such magnitudes
as the world demand for wool is too great to enable those making them to have very much
faith in the result,

In spite of this we believe that it is possible to justify the preparation of projections.
Industry and government are constantly taking actions which have long-term consequences.
The men making decisions about, e. g., whether or not to build a nitrogen fertilizer
complex, must attempt, either formally or informally, to take into account likely future
trends in the demand for nitrogen fertilizers — including potential demand by rural
industries not at present using large quantities of artificial nitrogen. Many firms
supplying production requisites to the farm sector (e. g., machinery, fertilizers, and
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other .chemicals) are constantly attempting to make both short and long run forecasts of
likely future developments. It may be of interest to quote from one confidential study of
this kind which has been made available to us: '

"An outstanding finding of this study has been the paucity of reliable material
devoted to the long-term evaluation of market prospects for Australia's major
export earning products. Neither commodity marketing boards nor official
sources inspire confidence in this area'.

In other words, while our knowledge of the future is necessarily imperfect and vague,
attempts will always be made to pierce the veil of the unknown. The Treasury's attitude
seems to us to ignore the fact that ''non-action" is also a type of decision —taken on the
basis of the best facts available at the time. Thus the decision to defer the construction
of the main Ord River dam implies some view of the likely future world price of cotton.
Again, the decision to stimulate exports by mean of tax concessions and other incentives
would not make much sense if one expected a chronic balance of payments surplus.

A final reason for publishing the actual projections is that the aim of the discipline of
economics is ultimately not only to describe and explain the past and the present, but to
make conditional forecasts. There is something to be learned from making such
projections and finding out, in retrospect, where one has been wrong and, hopefully, why.
Indeed some very useful examinations of past predictions have been made in recent
years. * Because of their freedom of choice of research topics it may occasionally be a
useful discipline for academic economists to try their hand at this type of exercise.
While freedom is very important and beneficial, it does lead sometimes to a concentration
on those aspects of an economic problem which lend themselves to interesting theoretical
or statistical manipulation, and to the neglect of the less tractable but perhaps equally
important problems confronting those concerned with the actual workings of the economy.

While we feel justified therefore in making our projections available to a wider
audience, we want to stress most strongly their limitations. Patient readers would, no
doubt, discover these themselves., However, since this is a very lengthy document, it
is necessary to labour the point. First, the projections implicitly assume the maintenance
of certain levels of income growth and world trade which are mentioned more fully in
Chapters III and VIII, Second, they assume that no drought of the severity of the 1944 —
46 drought — or even of the 1965 —66 level —occurs within the projection period (i.e.,
we have made allowance, as far as possible, for known sheep and cattle deaths to March
31st, 1966). Third, there are many areas where our basic knowledge of the underlying
demand and supply relationships is still very weak. Lastly, there are still many loop-
holes in the basic statistics, relating both to Australian and perhaps even more to
international data.

The research team consisted of members of the Department of Economics at Monash
University. Most of these worked on the project part-time, while carrying on their
normal full-time teaching commitments. As they are mostly younger members of the
Department in the earlier stages of their academic careers, it seems desirable that,
wherever possible, specific acknowledgement is made for the contribution of each
member of the team. (Not that I feel their contributions should necessarily be judged
by normal academic standards — the ambitious scope of the project and the need to meet
deadlines meant that many areas could not be covered as thoroughly as one would
normally regard as desirable). '

* E.g. Henri Theil, Economic Forecasts and Policy (2nd revised edition; North—Holland, Amsterdam, 1961).




Mr. B.W. Brogan was primarily responsible for Chapters II and III; Dr. G.C. McLaren
for Chapter IV (excluding sections 1 and 8); Dr. A.A.Powell for the six-sector supply
model in Chapter VI, and the projections arising out of this model in Chapters VII and X,
He also supplied the econometric analysis of retail demand by expendlture groups
(Chapter IV, section 1). Dr. R.H. Snape was responsible for the international projections
in Chapter VIII. The full-time members of the team were Messrs. L. E, Ward and
T.Wachtel. Mr. Ward was mainly responsible for the supply analysis and projections
for pigmeats, canned and dried fruits and poultry products (sections 4, 5, and 6 in both
Chapters VI and VII); in addition he was partly responsible for the first two sections of
Chapter VI, and was of general assistance to the editor in filling in numerous gaps
elsewhere in the study. Mr. Wachtel was largely responsible for the sections on
"Miscellaneous products' — namely cotton, tobacco, rice, tallow, hides and skins — for
both the demand and supply chapters IV, V, VI, and VII.

Three computer programs were used extensively in this study: a conventional least-
squares multiple regression program, a program for fitting simultaneous sets of supply
equations, and a Monte-Carlo program used for projecting simultaneously the supplies
of certain products. The first two of these were written by Dr., Powell; the third by our
staff programmer, Mr, Tran Van Hoa.

I would like to thank the many individuals and organizations who helped us with
information in the course of our study. These include our panel of consultants who made
many useful suggestions in the early stages of our work. We have been given very full
co-operation by both the Bureau of Agricultural Economics and the Commonwealth Bureau
of Census and Statistics whenever we asked for access to unpublished statistical informa-
tion. In particular I would like to thank Dr. S. Harris, Assistant Director of the Bureau
of Agricultural Economics, who channelled our requests to the right sources within the
Bureau and frequently provided helpful comments. Needless to say, none of these

individuals or organizations is in any way responsible for those shortcomings and errors
which remain in the report. Finally, I would like to thank our full-time research
assistant, Mrs. T. Pez, for ther consistent and reliable help and my secretary,

Miss J. Atkinson, for the exacting job of typing the manuscript and maklng all the
necessary arrangements for reproducing the report.

F.H. GRUEN
October 31, 1966
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CHAPTER I

DETAILED FINDINGS AND CONCLUSIONS

The following quotation from the con-
tract between U.S. D.A. and Monash Uni-
versity provides a summary of the aims of
the study:

"The major objective of this investi-
gation is: to obtain a rational projection
of Australia's exportable supplies of
agricultural products including wheat,
rice, coarse grains (barley and oats),
canned and dried fruits, dairy products,
wool, poultry products, meats, tallow,
and hides and skins and import require-
ments for cotton and tobacco for 1970,
1975, and 1980".

Under the terms of the contract, we
agreed to provide an introduction including
‘a discussion of the projection framework
and presenting the major assumptions, li-
mitations, and projection constraints which
had a bearing upon the study. This is done
in Chapter II.

Chapter III gives our projections of the
Australian population, Gross National Pro-
duct and Consumption Expenditure.

PROJECTION OF THE AUSTRALIAN
POPULATION, 1960 TO 1980

Population growth is the net result of
births, deaths, and net migration. A set
of population projections is prepared by
making a set of plausible assumptions

about the relevant mortality, fertility, and
migration parameters and then tracing out
their implications over time.

Our Australian population projections
take the 1960 age-sex distribution as the
basic datum. Four population projection
models, based on the work of W. D. Borrie
and R. Rodgers, were examined and our
"low'" and "high' projections were built up
from these. The assumptions of the models
are given in footnote 27, Chapter III. The
broad assumptions underlying our projec-
tions are:

(i) Both "low' and "high'" projections

assume the mortality rates experienced

in 1957-59, ‘

(ii) The "low" projection assumes a net

annual migrant intake of 50, 000 persons,

whilst the "high'" projection assumes an
intake of 100, 000. Under the terms of

our contract we also have to specify a

"most likely'" level. Unless otherwise

specified the "most likely' level is given

by the arithmetic mean of the "low' and

"high" projections—in this case 75, 000

migrants.

(iii) The "low" projection assumes that

fertility is lower for native-born Austra-

lians than for migrants (and their des-
cendants). For the first group the rela-
tively lower 1955-57 fertility rates are
assumed, while for migrants the fertility
rates of 1957-59 are assumed. For the -

"high'' projections the same fertility as-

sumptions are made for the whole




population, beginning with the 1957-59
levels of fertility and allowing for an ir-
regular decline in the Gross Reproduc-
tion Rate from 1.68 in 1962 to 1.61 in
1970 and remaining constant after that.

In comparison with the projections re-
cently issued by the Commonwealth Bureau
of Census and Statistics, our mean popula-
tion projections are conservative—they
forecast a less rapid growth in Australia's
population. They may nevertheless prove
to be too high, though we would at present
expect that some errors in our projections
would counteract one another—the fertility
assumptions are probably too high, whilst
recent migration figures suggest that our
migration assumptions may be too low.
(Our population projections were originally
prepared late in 1964). Mortality rates
have stabilised for most developed coun-
tries and present few difficulties for the
forecaster. However, both fertility and net

migration are relatively unstable and can-
not be forecast with the same degree of
confidence.

Because of the uncertainty caused by the
impact of the oral contraceptive pill on
Australian attitudes to family planning, fer-
tility trends are particularly difficult to
assess at the present time. In the past the
crude birth rate has fallen below 20.0 per
1, 000 of mean population only in periods of
extreme economic or political uncertainty—
thus in the early thirties the crude birth
rate fell to 17.2 and in 1940-44 it averaged
19.5. The crude birth rate fell from 22. 85
in 1961 to 19.6 in 1965 and still appears to
be falling. As a result, the fertility as-
sumptions used in our projections may be
too high.

Net migration is equally difficult to pre-
dict. In recent years the net flow of immi-
~ grants has been higher than the average
level for the late fifties, but it seemed to
us unlikely that the current high level of
immigration (1964—104, 000; 1965—112, 000)

will be maintained. This is not a marginal
issue, since immigration has been a major
component of Australian population growth
during most of the post-war period.

Our actual population projections are
given in Table 3.1.1. The "low' population
projections imply an annual average (com-

~ pound) growth rate of 1.8 percent; while the

"high" projections imply one of 2.3 percent.
In fact, for 1960-65, the annual compound
growth rate averaged 2.0 percent.

PROJECTION OF AUSTRALIAN AGGRE-
GATE OUTPUT

Even for the older Western capitalist
economies it is still not clear what '"'causes'
economic growth. The Australian economy
possesses certain unique economic charac-
teristics—it is a Western-style economy,
but with relatively rapid population growth
and an expanding frontier in terms of its re-
source base. The expanding resource base
will likely lead to a rapid rise in the level
of exports of a wide range of minerals.

There are some signs of broad struc-
tural changes taking place; in particular,
a relatively slower rise in personal con-
sumption expenditure than in private capital
formation and Government expenditure. '
Within the Government sector, a shift in the
direction of greater expenditure on educa-
tional services is likely and, at least in the
short run, towards a buildup in Australian
defence forces.

In the opinion of many writers, one im-
portant limiting factor to faster growth is
the balance of payments. A recent commit-
tee of enquiry into the economy—in the 'so-
called Vernon Report! —projected a deficit

1. Commonwealth of Australia, Report of the Committee
of Economic Enquiry (2 volumes, Canberra, May 1965).




in the balance of payments on current ac-
count of $A million 894 to 1,394 by 1974-5
—unless various counter-measures were
taken. While these projections have been
criticised on many grounds, no one haspro-
duced much more optimistic forecasts in
terms of presently discernible trends. But
the strongest critics of the Vernon projec-
tions question the value of projecting the
balance of payments, arguing that Govern-
ment action will—in due course—correct
any imbalance, if necessary. The pointre-
mains, however, that at the existing rate of
exchange the balance of payments may be
an important limiting factor to faster
growth of aggregate output in Australia.

In our opinion, another important res-
triction on the growth rate of output in
Australia is the relatively low productivity
of Australian capital. The reasons for
Australia's apparently poor showing in
terms of capital productivity are rather ob-
scure. Australia devotes a relatively high
proportion of her resources to capital for-
mation, yet the growth rate in terms of
G. N. P. per person (about 2.0 percent a
year in the late fifties), is much lower than
in most other countries investing a com-
parable proportion of their Gross National
Product.

In terms of past performance, it seems
unlikely that real G.N.P. in Australia will
grow at a rate much in excess of 5 percent
per annum; certainly higher rates thanthis
have not before been sustained for more
than a year or two. For our "low' income
projection we assume a yearly growth rate
in total G. N.P. of 4 percent; if past ex-
perience is any guide it is unlikely that a
growth rate of less than 4 percent would
persist for long.

The mid-point between the two projec-
tions provides a '"'most likely" G.N. P.
growth rate at 4.5 percent per annum. This
compares with average past growth rates

of 4.2 to 4.5 percent during the post-war

period (depending partly on the number of
years taken and on the set of constant
prices used). For a number of reasons,

given briefly in Chapter III, it seemed rea-
sonable to expect some slight improvement
in future rates of growth in real G.N.P.

In Chapter IV, we discuss trends in
Australian consumption in the post-war
period and, in particular, the factors af-
fecting consumpton of those agricultural
products whose export-import balances we
have to project.

THE ANALYSIS OF RETAIL DEMAND FOR
BROAD COMMODITY GROUPS

It is usually assumed that the quantity of
each good demanded is a function of an in-
dividual's income and the prices of all the
various goods he can purchase; the amount
demanded by the whole market being ob-
tained simply by summing the amount de-
manded by each individual. Stated in this
form, demand theory is unmanageable for
estimating demand responses. To reduce
the number of determining variables in each
equation, one usual practice is to assume
that all incomes vary in the same proportion
and that average per capita income can be
included as a variable determining per cap-
ita consumption. However there are still
too many variables for each equation.

Two strands emerged in empirical de-
mand analysis for coping with this pro-
blem. The first is based in part on
Marshallian partial equilibrium analysis
and in part on single equation least-squares
method of estimation. With this approach,
per capita consumption of a commodity is
regarded as a function of per capita national
income, of the price of a commodity, and
possibly of the prices of important substi-

tutes or complements. The usefulness of




this technique rests upon the appropriate-
ness of special assumptions regarding the
behaviour of the omitted variables.

A second approach specifies the type of
cross relations which can be expected be-
tween the change in the price of one good
and the consumption of others. There are
a number of different specifications of this
kind which have been used in empirical
work. One, which we might call the Leser
model, assumes that all cross partial sub-
stitution elasticities are equal: i.e., that
all indifference maps between every pair of
goods have the same basic shapes. An al-
ternative, more plausible, specification is
that the indifference curves between any two
goods or groups of goods, at given quantity
co-ordinates, have slopes which do not de-
pend on the level of consumption of any
other good. Such an implication would fol-
low from the postulate of directly additive
preferences. This procedure corresponds
to Pearce's neutral-want-association con-
cept with one level of stratification.?

In the model for the analysis of retail
demand for broad commodity groups adop-
ted in this study, the latter specification
has been adopted within the framework of
linear expenditure functions. This model
had to be modified somewhat in the analysis
of a six-category classification of food ex-
penditures.

The results are too lengthy to be repro-
duced here and are contained in Tables
4.1.4, 4.1.5, 4.1.6, 4.1.9, 4.1.10, and
A4.1.1. Some of the results are used in

2. L.F. Pearce, A Conuibution to Demand Analysis
(Oxford, 1964), Ch, 5,

Chapter V for projection purposes.3

THE DEMAND FOR INDIVIDUAL
COMMODITIES '

In the analyses of Australian demand for
individual agricultural products, the level
of per capita income is a variable often
used to explain the level of per capita con-
sumption. Income and price data used in
this study were calculated from publications
of the Australian Commonwealth Bureau of
Census and Statistics.

There are some disadvantages in using
personal disposable income as an explana-
tory "income' variable in the Australian
context. In particular, the wool boom of
1950-51 raised real personal disposable in-
come per person to a level which it did not
achieve again until 1963-64. Since the in-
crease in income was mainly in the hands of
pastoralists forming a small proportion of
the total population, we would not expect
this increase to stimulate much additional
expenditure on agricultural products. In
many cases we prefer to assume that house-
holds and individuals make the "savings-
consumption' decision first, and then make
the decision regarding the allocation of total
consumption expenditure to various compon-
ents. In most of the following analysis,
therefore, both personal disposable income
and total personal consumption expenditure

3. The key tables for projection purposes are Tables 4.1,4
and 4,1.6 in the case of broad commodity groups, and Tables
4.1.9 and A4.1.1 for the detailed break-up of the food group.
The price coefficients for the two models - the a;;'s will be found
in Tables 4,1,6 and A4,1.1 respectively and the income and
shift coefficients - the bi's and cj's respectively - will be found
in Tables 4.1.4 and 4.1, 9 [columns 2 and 3 (upper section)].




have been tried as explanatory variables. 4
For some commodities, e.g., tobacco pro-
ducts, account was taken of possible shifts
in the age-sex structure of the population by
considering not per capita consumption but
consumption per consumption unit.5

The price variables used in the single
equation regressions are indices of "real"
prices and were deflated by the food com-
ponent of the consumer price index (cf.
Chapter IV). The use of trend variables is
avoided where a reasonable explanation of
changes in consumption can be obtained
from appropriate economic variables.
Where a trend variable is included in a re-
gression equation it frequently swamps the
"economic' variables in the equation.

THE DEMAND FOR DAIRY PRODUCTS

In the face of steady per capita consump-
tion of liquid milk it is very difficult to as-
sign quantitative importance to specific fac-
tors. Regression equations (4.3.1) and
(4.3.2) fitted to data for 1950-51 to 1962-

63 gave coefficients with correct signs, but
none were significantly different from zero
when judged by the usual tests. In addition,
the coefficients of multiple determination
were very low (R2 = 0.25 in each case).
While little confidence can be placed on the
estimated income and own price elastici-
ties (ranging from 0.04 to 0.12 in the case
of income and from -0. 06 to -0. 14 in the
case of own price), they are not nonsense
values, but tend to be similar to those ob-
tained in other developed countries. Thus,
in one survey conducted by F. A.O. it was
concluded that "increases in disposable

4, For a more detailed discussion concerning the construction
of our income and consumption series, see footnote 94,

5. Where used, the consumption units are those of Colin
Clark's United Kingdom study, [C.Clark et al., United King-

income and relatively small price changes
have but little effect on liquid milk
consumption"'.®

Per capita consumption of butter de-
clined fairly steadily since 1950-51. While
margarine consumption increased, the per
capita consumption of table margarine and
butter together has fallen steadily since
1953-54. On the other hand, per capita
consumption of non-table margarine has in-
creased since the mid 1950's. The produc-
tion of table margarine is limited by Gov-
ernment quotas, whilst other margarine
production is not restricted.

Several equations were estimated, using
available time series data. Of these only
two are reported here. Equation (4.3.3)
attempts to explain per capita butter con-
sumption in terms of "income' and the
price of butter:

(4.3.3)
log Qb=5.542 - 1.396 log C - 0.282 log Pb
(0.256) (0.148)
" (R2=0.784)

where Qb is per capita consumption of
butter, in pounds,
C per capita personal consump-
tion expenditure at constant
prices of 1953-54,
P real price of butter (1952-53

b base).

The expenditure elasticity of demand for
butter obtained from this equation, -1.396,
seemed too high to represent just the pre-
ference for a different pattern of food ex-
penditure as incomes rise. However, the
other possible influences are difficult to dis-
entangle. The most successful equation
fitted (in terms of goodness of fit) is not
very helpful for projection purposes. It
consists of the following simple logarithmic
time trend:

dom: Projected Level of Demand, Supply and Imports of Farm
Products in 1965 and 1970 (U.S.D. A, ERS-Foreign 19,
Washington, 1962), (Tablel, p, 90].

6. Food and Agriculture Organization of the United Nations,
Means of Adjustment of Dairy Supply and Demand, Commodity

Bulletin Series 37 (Rome, 1963), p. 47.




(4.3.4)
log Qb

(R%=0.952)

= 29.986 - 7.334 log t
(0.886)
where t = 1 in 1957 - 58,

The price of margarine was not very
helpful as an explanatory variable.

Cheese is often regarded as a possible
substitute for meat and so the price of
meat has been included as an additional
explanatory variable. Both income (or
total consumption expenditure) and the price
of meat appear to have a more significant
effect on cheese consumption than does the
price of cheese.

(4.3.5)
log Qc = -1.461 4+ 0.747 log C -

(0.193)

-0.0693 log P, + 0.244 log Pry
(0.126) . (0.204)

(RZ = 0.786)

where Q is per capita consumption of
cheese, in pounds,
P, real price of cheese (1952 -53
base),
P real price of meat (1952-53 base)
and C is as defined above in (4.3. 3).

The significant "income' (consumption) co-
efficient probably accounts for some in-
creases in cheese consumption which result
from other factors — the growing prefer-
ence for non-cheddar varieties and the in-
creasing proportion of migrants in the
population.

Although per capita consumption of other
milk products changed little from 1946-47
to 1954-55, there has been a steady increase
since then. This increase seems to have

occurred mainly in unsweetened condensed
milk and powdered skim milk, and is pro-
bably attributable mainly to changes in
tastes and technology. Condensed milk pro-
ducts are being increasingly used for in-
fant feeding, while powdered milk products
(per capita consumption of these rose from
1.0 1b in 1953-54 to 5.9 lbs in 1964-65) are
in increasing demand for manufacture of
bread and confectionary. The per capita
use of powdered skim milk by these indus-
tries has probably reached a maximum, but
other end uses have recently become signi-
ficant — e. g., the protein fortification of
infant cereals—and are helping to maintain
the upward trend in consumption.

THE CONSUMPTION OF MEAT

Australian meat consumption is very
high by world standards. From 1949-50
until 1958-59 beef and veal represented at
least half of total meat consumption with
mutton and lamb about a third. During
1958-59, consumption of beef and veal fell
sharply and by 1960-61 per capita consump-
tion was less than 70 percent of its earlier
high level. The decline in local consump-
tion was associated with the development of
the U.S.A. as a market for Australian beef,
with consequent high prices and short sup-
plies in Australia. At the same time total
meat consumption fell, but there was some
substitution of lamb and mutton for beef.
Between 1960-61 and 1963-64, consumption
of beef and veal recovered, lamb was fairly
steady, while consumption of mutton fell.
Under the influence of higher prices, 1964-
65 saw a renewed decline in beef consump-
tion with marginal declines in the consump-
tion of the two sheep meats. As few data
exist for poultry, accurate estimates of
changes in consumption are not possible.




The present Australian per capita con-
sumption of poultry seems similar to that
in the U.S.A. in the late 1920's.

An attempt was made to use a model
consisting of four linear equations to de-
scribe the Australian demand for the three
main types of meat.” Unfortunately this
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bitious model was not particularly successful.

.Recourse has therefore been made to
single equation demand relationships of the
conventional type for the four main carcass
meats. Although theoretical objections
may be made to such equations, they are
nevertheless satisfactory for projection
purposes. The results are shown below:
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and C has the same meaning as before.

In all cases own price elasticities are

beef significantly affect consumption of
significant while changes in the price am-

both mutton and lamb. The consumption of
lamb is related significantly and positively
to the level of disposable income, whereas
mutton consumption appears to decline as
income increases. High values for the

7. This is a development of a model used by G, W, Taylor,
given in "Meat Consumption in Australia”, Economic Record
Vol, 39, No, 85 (March 1963), pp.81-817,




income and own price elasticities of pork
were expected, since pork has long been a
luxury item in Australia. However we felt
that the "income'' elasticity of 2. 8 esti-
mated in equation (4. 4. 4) seems rather too
highfor projection purposes. Thus we have em-
ployed an alternative (lower) estimate of 1.4, 8

Finally, per capita consumption of meat
was regressed on per capita disposable in-
come and the real price of meat: no signi-
ficant elasticities could be inferred from
such an equation.®

THE DEMAND FOR GRAINS

Approximately 96 percent of wheat
(other than that used for feed and seed) is
converted into flour; the rest is converted
mainly into breakfast foods. About two-
thirds of flour used is consumed in the form
of bread. However statistical analysis of
the demand for bread is difficult because of
the short period for which suitable statis-
tics of bread production are available. Per
capita consumption of flour and other wheat
products has fallen substantially since the
last war. The fitted demand equations are
summarized in Table 4.5. 2.

As in other high-income countries, there
is a negative correlation between flour con-
sumption and per capita income. However
in the regression equations income has
little explanatory value as a variable. While
demand for flour responds to changes inthe
price of bread in the expected manner,

8. This result was derived from regression which used per-
sonal disposable income rather than personal consumption ex-
penditure as the explanatory variable, Whilst we would not wish
to defend this estimating procedure as such, it did provide a
convenient vehicle to impose our own judgements. We did not
believe that an income elasticity as high as 2. 8 could be main-
tained throughout the projection period.

9. Aggregating estimated individual meat income elastici—
ties for beef, lamb, mutton and pork gives an income elasticity
of demand for the quantity of total carcass meats purchaseﬂ at
+0.,32 (at 1964-65 consumption levels); this can be compared
with an income elasticity of expenditure on meat and fish of
+0,71 (cf, Table 4.1.9).

little confidence can be placed in the result
owing to inadequacies in the bread price
index.

Very little has been written on the use of
grains for stock feed and there are many
gaps in the available data. Wheat is still
the main component in the manufacture of
prepared stock feed, but its relative im-
portance has declined-in recent years. Nor-
mal sales of wheat for stock feed have de-
clined by approximately 50 percent over the
last 15 years, though in drought years
wheat sales for stock feed rise sharply.
The amount of wheat retained on farms for
stock feed does not show any clear trend.

The main uses of barley in Australia are
malting and distilling and for stock feed.
Very little is consumed directly by humans.
Beer consumption per capita (or per con-
sumption unit) increased fairly rapidly be-
tween the end of the war and 1954-55, but
there is little evidence of a trend since then.
There appears to be a relatively constant
ratio between grain used for malting and the
malt produced. Thus an estimation of
future beer consumption can give a reliable
estimate of future barley requirements for
this purpose.

Direct human consumption of oats, maize,
and rice is low, totalling less than 20 lbs
per capita per annum. There has been no
significant trend in the consumption of any
of these grains. There appears to be a
growing preference for the long- and
medium-grain varieties .of rice which, until
recently, have not been readily available.

THE DEMAND FOR FRUIT

Canned Fruit

Consumption of canned fruit has risen
substantially and in 1963-64, at 20 lbs per
person, was almost double the pre-war and
immediate post-war levels. This increase




was not spread evenly over the whole period
but was concentrated in the years after
1958-59. Since that time average retail
prices of canned fruits have been falling.

In addition, an industry-financed promotion
campaign has been undertaken since 1960.
Attempts to relate canned fruit consumption
to income, price, and the expenditure on
sales promotion suggest that these factors
could explain 80 to 90 percent of the varia-
tion in canned fruit consumption [cf. equa-
tions (4.6.1) and (4.6.2)]; however the coeffi-
cients obtained have large standard errors.

Dried Fruit

The bulk of the Australian consumption
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of dried fruits is in the form of dried vine
fruits (some 70-80 percent of the total), -
the balance being made up of tree fruits:
apricots, prunes and imported dates.

Data concerning dried fruit consumption
are not very precise and show year-to-year
fluctuations which appear to be very erra-
tic and related to movements in production
rather than identifiable demand factors.
To overcome these wide swings, the data
used in the following equations were mea-
sured over two year periods. Since dried
fruits are widely used as ingredients in
cakes and other baked goods, per capita
consumption of flour was used as an ex-
planatory variable in the demand relation-
ship for dried fruit. The results were:

¢ (R2 = 0.8717)

(0. 876)

(31.757)

where Q ., is per capita consumption of dried fruit, in pounds,
df

P "real" price of dried fruit (1952-53 = 100),

df
Q

£ per capita consumption of flour, in pounds,

C personal consumption expenditure, at constant 1953-54 prices. |

. The price and "income' variables are not
significant in either equation here, although
the "flour consumption' variable is. The
income elasticity of demand is 0.9 for
equation (4.6.5) and 1.3 (1960-61 values)
for equation (4.86. 6).

THE CONSUMPTION OF EGGS

Statistical analysis of the egg industry
is difficult, as an estimated 50 percent of
total production has been from poultry far-
mers who were beyond the control of the
various Egg Boards and who do not report
production. Official figures suggest that
per capita consumption has been lower
since 1950 than before.

In fact, the equations fitted explain little
of the total variation in egg consumption.
There is, however, areasonable amount of.
informal evidence which suggests that total
demand for eggs—as opposed to demand
for Egg Boards' sales of eggs—is not very
responsive to price changes (cf. Chapter
IV, part 7).

THE DEMAND FOR MISCELIANEOUS
PRODUCTS
Cotton

The available data do not permit the es-

timation of income and price elasticities
for demand for cotton goods in Australia.




Cotton is consumed primarily in the form of
woven cotton textiles; at present the Aus-
tralian textile industry supplies less than
one-fifth of the total consumption of woven
cotton fabrics. Between 1951-52 and 1962~
63, annual consumption of raw cotton by the
Australian industry was fairly stable at
around 55 to 60 million lbs. Probably
largely as a result of the additional tariff
protection granted in late 1962 on finer
counts of yarn, total raw cotton consump-
tion rose markedly in the next 2 years to
about 73 million lbs.

Tobacco

Between 1950-52 and 1963-64 total con-
sumption of tobacco increased at an average
annual compound rate of 2.8 percent. Of
this growth, 70 percent can be attributed to
the growth in the population over the age of
15, and the rest to an increase in per cap-
ita consumption for the relevant age group-
from 7.1 lbs in 1955-56 to a peak of 8.2 1bs
in 1960-61. It has since fallen slightly.
The most striking feature of the Australian
tobacco market in this period has been the
decline in sales of cut tobacco relative to
cigarettes. Consumption of cut tobacco has
fallen from 3.6 lbs ''per person of smoking
age'' in 1950-51 to 1.4 lbs in 1963-64, while
consumption of cigarettes has increased
from 3.5 lbs to 6.1 lbs.

Poor data means that it is difficult to
analyse in a rigorous manner the deter-
minants of the demand for tobacco products,
but studies from other countries and the
evidence from section 1 of this chapter sug-
gest that the price elasticity of demand is
almost certainly low. The regression
equations estimated are of little use due to
high standard errors for the various co-
efficients. The relationship between con-
sumption per person of cigarettes and the
proportion of the population in the 15-to-24
age group has been tested and found signi-
ficant.

Tallow

Demand for edible tallow depends largely
on the demand for margarine — in particular
cooking margarine, this being the major
outlet. Inedible tallow is used mainly in
soap and washing powders. Per capita
soap production (nearly all production is
consumed within Australia) has declined al-
most continually since 1954-55. The de-
cline has been particularly marked in indus-
trial soap preparations and in soap extracts
and powders. Meanwhile the manufacture of

liquid detergents has increased considerably.

Hides and Skins

The use of leather products has declined
in Australia partly because of the increas-
ing use of cheaper substitutes in industrial
processes, particularly in the boot and shoe
and upholstery industries. In additionthere
has been a considerable rise in the quantity
of leather goods imported into the country.

In Chapter V, projections of the likely
levels of Australian consumption of these
commodities are calculated, in the main,
on the basis of constant real retail prices.
In the case of meat consumption these should
be regarded as first-round projections; the
assumption of constant prices was relaxed
later to allow for the influence of develop-
ments in overseas markets on Australian
meat prices. ''Low' and "high' projections
was made for per capita consumption and
these have been combined with ""low'' and
"high" projections of total population.

Whereas total personal consumption ex-
penditure per head is expected to rise by
39 to 51 percent between 1960 and 1980, all
commodity groups related to this study are
expected to rise at slower rates (food—123




to 20 percent; tobacco and drink—15 to 18
percent; clothing—15to 34 percent). A com-
parison of our ''1965" projections of ex-
penditure by commodity groups with actual
1964-65 figures is reasonably encouraging.

PROJECTIONS OF CONSUMPTION OF
DAIRY PRODUCTS

Liquid Milk

A relatively constant per capita con-
sumption of liquid milk is expected and low
and high income elasticities of 0.0 and 0. 15
have been assumed. These give 1980 pro-
jections of 290 1b and 309. 6 1b per head
respectively. Factors which may have an
important influence on consumption in the
future include the introduction of ultra-heat
treatment for milk and cream. In some
other high-income countries a shift of con-
sumer preference away from milk has
occurred.

Butter

Per capita consumption in the base
period—1958-59 to 1961-62—averaged
25.3 1bs and 1964-65 consumption was
22.8 1bs.10 Two sets of low projections of
Australian consumption of butter have been
made — one on the assumptionthat existing
restrictions on table margarine production
are maintained; the other on the assump-
tion that they are relaxed completely. Other
factors considered in the determination of
likely levels of future consumption were
the evidence of a decline in the consumption
of total fats and of bread with rising in-
comes, and the health considerations which
link the consumption of saturated fats with
heart disease. If margarine production

10, Our base period for purposes of all projections is the
calendar year 1960. For those products where our information
relates to fiscal years an average of the 4 fiscal years 1958-59
to 1961-62 has been adopted, Where information is available
on a calendar year basis we have used the average of the 3
calendar years 1959-61,

quotas are retained at their present level,
per capitabutter consumption is expected to
fall further—to between 18 and 20 lbs per
head in 1980. If margarine restrictions
are removed completely a new ''low' con-
sumption of 12 lbs per capita is anticipated.

Cheese

It is expected that the observed upward
trend in cheese consumption will continue,
especially for non-cheddar varieties. An
income elasticity of 0.75 (+0.2) has been
used and it is assumed that the relatively
high meat prices experienced since 1960
will persist. For 1980, low and high per
capita consumption are projected at 8.1 and
9.7 lbs respectively (compared with 6.3
1bs in the base period and 7.2 lbs in
1964-65).

Other Milk Products

It is expected that there will be a sub- -
stantial increase in the consumption of
other whole milk and skim milk products,
but that most of the increase will come from
the latter group. In terms of milk solids,
per capita consumption of total milk pro-
ducts in 1980 could be between 18 and 25
1bs (compared to 9.6 1bs in the base period
and 12.2 lbs in 1964-65).

All Domestic Dairy Products

When the above projections are brought
together, the total Australian consumption
of dairy products derived from domestic
milk production is projected to rise from
958. 9 million gallons of whole milk in the
base period to between 975 million gallons
and 1, 415 million gallons in 1980. The low
figure is based on the assumption of no
margarine restrictions; the high figure as-
sumes retention of existing production
quotas for table margarine and high popu-
lation growth.




PROJECTIONS OF MEAT CONSUMPTION

Much uncertainty attaches to the pro-
jected levels of consumption of poultry
meats (mainly broilers). The lack of reli-
able data makes estimates of current con-
sumption very hazardous, but we have pro-
jected an increase in per capita consump-
tion from 12.0 to 12.4 lbs in 1964-65 to
between 20. 0 and 28.0 lbs in 1980.

For carcass meat the main factors in-
fluencing consumption are considered to be
the continuance of fairly high prices, strong
overseas demand, increased competition
from poultry, as well as rising incomes.
Low and high income elasticities have been
choses as follows: beef and veal, 0.0 and
0.5; lamb 0.5 and 0. 8; mutton, minus
0.9 and minus 0.6; pork, 0.9 and 1.4.
These assumptions provide projected per
capita consumption of carcass meat of
197.5 1b (low) to 229.3 1b (high), compared
with consumption in the base period of
209.6 1bs. However the consumption pro-
jections are revised in Chapter X in the
light of expected price changes.

PROJECTIONS OF GRAIN CONSUMPTION

(a) For Human Consumption

Wheat Products. Projections have been
made on the basis of a negative time trend
and a low positive income elasticity of de-
mand (0.11). Both the low and high projec-
tions give a decline in per capita consump-
tion in the projection period—from 249 lbs
in the base period to between 180 and 222
lbs in 1980. Total consumption could then
be between 45 and 60 million bushels.

Almost all human consumption of barley
occurs in the form of beer and a constant
consumption of 65. 0 gallons per consump-
tion unit is taken as the most likely projec-
tion, while a constant per capita consump-
tion of 0.165 bushels of oats and a constant

per capita consumption of 5. 8 lbs of maize
are used as the most likely projections.

Rice. A growing preference for long
grain rice and the level of promotional ac-
tivities may affect future consumption of
rice. However we have used a constant per
capita consumption of 6.55 lbs as the most
likely projection.

(b) For Stock Feed

Projections have been based on current
practice in the feeding of animals—broilers,
laying hens, pigs, dairy cattle, sheep and
others—and the projected stock numbers
presented in Chapter VII.

THE PROJECTION OF FRUIT CONSUMP-
TION

(a) Canned Fruit

Although income elasticities were cal-
culated, an examination of experience in
other countries suggested that they were
unrealistically high and per capita consump-
tion has been projected on a subjective as-
sessment of likely trends. We expect a
rise from approximately 15.6 lbs in the
base period to between 20 and 25 1bs in1980.

(b) Dried Fruit

Vine Fruit. Projections have been made
on the basis of an average income elasticity
of 0. 88 and an elasticity of 2. 44 with res-
pect to per capita flour consumption. The
"most likely' per capita projection gives a
slight decline in consumption between the
base period and 1980, when consumption
could be between 3.3 and 5.2 lbs, compared
with 4. 4 1lbs in the base period.

Tree Fruit. A low projection has been
made on the basis of a constant per capita
consumption of 2 lbs and a high projection
places consumption at 2. 4 1bs in 1980.




PROJECTION OF EGG CONSUMPTION

In obtaining a low projection it was as-
sumed that promotion activities will be
successful in maintaining recent levels of
consumption (17.5 dozen eggs per capita
per annum), while the high projection as-
sumes an income elasticity of 0.2. This
projection raises per capita consumptionto
19.0 dozen in 1980. Total consumption
could be between 260 and 300 million dozen
in 1980, compared with about 180 million
in the base period.

COTTON

The high projection assumes that the
Australian cotton processing industries will
receive some further protection—resulting
in a rise in per capita consumption of raw
cotton by the Australian industry of five per-
cent every five years. The low projection
makes allowance for further competition
from synthetic fibres, and estimates that
replacement of cotton will reduce per capita
consumption to 60 percent of its present
level.

TOBACCO

Important factors influencing Australian
consumption of tobacco are the age distri-
bution of the population, rising real in-
comes, the level of tobacco advertising and
the publicity given to the connection be-
tween smoking and lung cancer. Our low
projection assumes a steady per capita con-
sumption of 7.8 lbs per annum (the average
level during 1959 to 1961), and the high pro-
jection assumes an annual increase of 0.2
1bs per head in the consumption of cigar-
ettes, and some increase in the consump-
tion of cut tobacco. Together these give a
high per capita consumption of tobacco for
1980 of 10. 8 1bs.

TALLOW

Inadequate data result in very tentative
projections for tallow. We have put ar-
bitrary lower and upper limits of 40, 000
and 80, 000 tons on Australian use of in-
edible tallow for 1980. For edible tallow,
the low projection assumes that per capita
consumption will remain constant. The
high projection allows for the possible abo-
lition of production quotas on table mar-
garine production. If quotas are abolished
per capita consumption of table margarine
is expected to increase by 15 lbs per annum
by 1980 and this may lead to an increase of
5 1bs in per capita edible tallow use.

\

HIDES AND SKINS

The low projections assume that Austra-
lian use will continue at the levels of 1965—
2 million cattle hides, 750, 000 calf skins
and 2 million sheep and lamb skins. The
high projections assume annual increases
of 40, 000, 20, 000 and 40, 000 in these types.
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Chapter VI contains our analyses of
supply— the factors influencing changes in
the level of Australian farm output in the
post-war period.

POST-WAR TRENDS IN AGGREGATE
FARM OUTPUT

In 1946 Australian agriculture was in an
unfortunate condition: depression, war, and
drought had led to serious equipment short-
ages and to declining production of many
major products. Fears of excess supply in
the post-war period stimulated the intro-
duction of a series of stabilisation plans.
For many products these have since de-
veloped into price support schemes.




However, wool, beef, mutton and lamb,
apples and pears have remained without
such support.

In the early post-war years agricultural
output increased but slowly. Following re-
cord prices during the Korean commodity
boom and after the introduction of a number
of government policies designed to stimu-
late output in the early 1950's, the index of
farm output over the 10 years ended in
1963-64 grew at an average compound rate
of 3"2' percent per annum—historically a
very rapid rate of growth. Until the 1965-
66 drought there was no evidence of a slow-
ing down in this rate of growth; if anything
it has tended to rise in the last few years.
However, an index adjusted for seasonal
conditions suggests that this apparent rise
in the rate of growth in recent years was
probably the result of seasons more fa-
vourable than average. The immediate ef-
fect of the drought has been an estimated
12 percent reduction in the index of total
farm production in 1965-66. Due to heavy
livestock losses, output will be affected for
some years.

The post-war expansion of farm output
has been achieved without any major changes
in the land base, the number of farms or
the total farm labour force. It has been
made possible by a high level of capital
formation, the use of increasing quantities
of fertilisers, etc., and by technical ad-
vances. A statistical examination provided
evidence of a relationship betweenfarmers'
receipts and their expenditure on fixed as-
sets in the same year and the following
year. However our attempt to estimate the
relative contribution made to changes in
output by changes in the quantity of labour,
capital and current inputs was less success-
ful. Very high correlation coefficients
were obtained in various regression anal-
yses, but attempts to isolate the relative
contribution made by different factors
failed owing to high multi-collinearity be-
tween the explanatory variables.

Despite the poor quality of the available
data on farm inputs, some general conclu-
sions can be reached concerning the nature
of the Australian farm sector. It is tech-
nically dynamic and is using increasing
quantities of capital—especially in the form
of mechanical equipment. Furthermore,
the proportionate use of non-farm produced
inputs—fuel, fertiliser, etc.— is rising.
In part this trend can be explained in eco-
nomic terms as the gradual substitution of
capital for labour in response to the rise
in the relative price of farm labour. In
addition, advances in technology have pro-
bably contributed to the gradual substitution
of off-farm inputs for farm produced inputs.
Superimposed upon this trend towards a
more capital intensive agriculture, the vo-
lume of purchases of both fixed equipment
and current inputs such as fertilisers has
fluctuated with the changing economic po-
sition of Australian farmers.

PASTORAL PRODUCTS, CEREALS AND
DAIRYING—A SIX-SECTOR SUPPLY
MODEL

A detailed study has been undertaken of
that sector of the economy responsible for
the production of wheat, wool, dairy pro-
ducts, beef and veal, and coarse grains.
These products account for the major part
of the crop/livestock complex of Australian
rural industry and are highly interde pendent
in that they compete in a very real way for
the same resources.

Instead of looking directly at the rela-
tionship between the outputs and inputs of
the various products, it was decided totake
another approach well founded in economic
theory, but curiously unexploited as an em-

pirical technique. The emphasis here has
been on the role of the various products in
the crop/livestock sector as competitors

for the inputs available for the production
of such products. This approach utilizes

the concept of the "elasticity of




transformation'!! which measures the res-
ponsiveness of the product mix ratio between
pairs of products to changes in the marginal
rate at which resources can be transformed
from one product into the other. That is,
the elasticity of transformation gives in-
sights into the technical possibilities of
shifting from one form of output to another,
at the margin. In technical language it
measures the curvature of the transforma-
tion curve between two products when re-
sources and the levels of output of all other
products are held constant.

There is considerable economy of com-
putation involved in focusing attention on
partial elasticites of transformation, since
between pairs of products the two possible
elasticities—one in each direction—are
identical. It is shown elsewhere that, for
any given numerical value of the elasticity
of transformation, there exists a family of
constant elasticity—CET —production pos-
sibility frontiers, which may move out-

“wards from the original, or change their
shapes so as to favour the production of one
rather than the other product.!? This CET
assumption was utilized within a simultan-
eous linear supply system:
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12, A proof of this appears in Alan A, Powell and F, H.
Gruen, "The Constant Elasticity of Transformation Production
Frontier and Linear Supply Systems", International Economic
Review (forthcoming).

and technology shift the supply curves; how-
ever, the slopes (ai'il) of the supply curves,
as well as the parameters {aij)} (i#j) deter-
mining the movement of the curve in res-
ponse to the changes in the prices of other
products, are fixed.13

In order to apply this model, suitable
indicators of planned output and of expected
prices are required. An attempt was made
to remove, from the output indicators, the
influences of autonomous trends in produc-
tivity (innovations not requiring substantial
capital complements), and of weather con-
ditions. The scope for experimenting with
different models of price expectations was
limited by the lack of suitable data and the
large number of parameters already in-
volved in the system.!* Among the six
products investigated there are 15 possible

13. Using the above definition of the elasticity of transfor-
mation and taking account of the implications of the CET func-
tion it is shown in the paper cited in the preceding footnote that
this model transforms to

6.3.9) y, =T, +

where
(6.3.4) x_,
1jt

In equation (6. 3. 4) superscript bars indicate sample means over
the observed period. Whereas equation (6. 3, 2) had N? price
parameters, equation (6.3.3) has only § N(N-1) price parameters,
all of them being partial transformation elasticities (the ).
The xjj¢ are basically prices for pairs of products, scaled to
take account of the relative shares in the value of the total out-
put of the two products,

14, It was decided, therefore, to treat distributed lags para-
metrically, generating expected price series from the raw data
for various arbitrary assumptions about Nerlove's coefficient of
expectation,

x =BP _ +BA-HP

where  a_is the expected price in period t.
P the price actually received in period t-1 (and

- similarly for other subscripts),
B is a constant labelled "the coefficient of

expectation”,

In order tfo limit the range of possibilities, fixed ratios between
the coefficients of expectations for the various products have
been adopted —the ratios depending on the relative variabilities
of the price series for the various products,

and




combinations of 2 products. Thus given the
assumption of symmetry, there would be 15
partial transformation elasticities. How-

ever, further restraints were placed on the
system, based mainly on prior belief—for
example it was assumed that the partial
transformation elasticity between wool and
dairying is zero.

The model, then, involved fitting alinear
supply model in which output was related
basically to ''prices" and in which there
were permitted shifts due to autonomous
factors such as drought and due to previous
levels of output. The latter were regarded
as substitute indicators for the short run
capacity of the system to expand output of
the various products.

A complete listing of the shift variables
used in the various supply equations is set
out in Chapter VI; and it would be pointless
to repeat them here. Some general com-
ments may be made however. In all equa-
tions (except that for the supply of beef),
lagged outputs have been shown to be impor-
' tant explanations, whilst for most of the
livestock equations a drought mortality
variable has been added.

The empirical results obtained from the
application of the model are summarised in
Tables 6.3.2, 6.3.3, 6.3.4, and 6.3.5.
They are too lengthy to be reproduced here;
instead we shall briefly discuss some of
the more important findings. The general
fit of the supply equations is good—R2's
ranging from a low of 0. 83 in the case of
dairy products and coarse grains to 0. 89
for beef and wheat and a high of 0. 98 for
wool. Lagged outputs were highly signifi-
cant in all cases under the usual statistical
tests, as was the opening inventory of nonr-
‘breeding cattle as an explanator in the beef
equation.!® The two drought mortality
indexes—for sheep and cattle— yield
~coefficients statistically significantly dif-

15. As pointed out inChapter4, the classical significance
tests may be construed as an approximate guide only,

ferent from zero at the 5-percent level

for the lamb and beef equations respective-
ly. The five partial transformation elasti-
cities have high standard errors attached
to them—only beef/dairy, lamb/dairy and
marginally wool/wheat reaching statistical
significance at the 5-percent level. (The
remaining transformation elasticities are
wheat/coarse grains and lamb/wool). The
estimation of 5 transformation elasticities
has permitted the estimation—without fur-
ther statistical computation— of 6 own and
10 cross elasticities of supply.

As is to be expected, the 1 year own price
supply elasticities tend to be rather low—
ranging from 0. 051 in the case of wool to
0.18 for wheat, 0.20 for dairy, 0.21 for
coarse grains and 0.25 for lamb. In addi-
tion, with this technique it is possible to
estirnate where the increments in output
"come from'" when a product's own price is
increased. Thus in the case of wheat pro-
duction, about 60 percent of the response is
derived from potential wool growing fore-
gone and 40 percent from a shift in acreage
from the different coarse grains to wheat.
A rather surprising finding is that most of
the price-induced changes in lamb produc- -
tion have resulted from changes in the price
of lamb relative to dairy products (rather
than to wool). However, since lamb produc-
tion has recently increased most rapidly
outside the traditional lamb-producing
areas, this finding is perhaps not as sur-
prising as it might appear at first sight.

Although it is not our intention to use
such for projections, we have also tabu-
lated 5-year period and long-run estimates
of own price elasticities of supply.!®¢ These
are given in Table 6.3.5; the 5-year own-
price supply elasticities range from a low
of 0.25 for wool to 0.8 for wheat and also
for coarse grains and to a high of 0. 94 for lamb.

16. These are based on the Nerlovian concept of "the co-
efficient of adjustment”, cf, Marc Nerlove, The Dynamics of’
Supply: Estimation of Farmers' Response to Price (Baltimore,
The Johns Hopkins Press, 19568), p. 62,




THE SUPPLY OF OTHER MEATS

It was originally intended that changes
in mutton production be covered within the
framework of the above supply model. How-
ever attempts to derive quantitative esti-
mates of the response of mutton production
to changes in the relative price of mutton—
even within the framework of a simultan-
eous supply/demand system for mutton—
were completely unsuccessful. Mutton is
essentially a by-product of wool; changes
in output are best explained by the number
of sheep shorn, the annual change in the
number of sheep shorn, and a drought index.

Pig raising in Australia has been gener-
ally associated with dairy farming—skim
milk being a major source of feed. How-
ever, recently there has been a trend to-
wards increasing specialisation, use of
more grain as pig feed and the location of
some specialised pig producers in grain
producing areas. There is some evidence
of a response of output to changes in price.

THE SUPPLY OF FRUIT

Canned Fruit

There are two distinct sections in the in-
dustry: deciduous tree fruits and pine-
apples. The former group comprises, in
order of importance, peaches, pears, and
apricots. These fruits are produced main-
ly in the southern States while pineapples
are grown mainly in Queensland. Canned
deciduous fruit production has more than
doubled over the 15-year period 1949-50 to
1964-65. The growth in the total fruit crop
is attributable mainly to increase in yields
per acre rather than a rise in the bearing
acreage. For pears and pineapples, the
proportion of the total crop canned hasrisen
substantially over the period; however, in
the case of apricots there has been a long
term downward trend. Year-to-year varia-
tions in the output of deciduous canned fruit
are closely related to changes in fresh

fruit production. There is also some evi-
dence of response to the minimum price
laid down by the Fruit Industry Sugar Con-
cession Committee (F.1.S.C.C.)—a
Government agency which decides the mini-
mum price for fruittobe paid by processors
in order to qualify for a rebate on their su-
gar purchases. In the case of pears and
peaches these two factors account for about
95 percent of the annual variation in canned
output, whilst in the case of apricots they
account for more than 60 percent (cf. Chapter
VI). To predict output of canned fruit it is
therefore necessary to predict the output of
fresh fruit. While bearing acreage tends to
remain reasonably stable from year to year,
yields per bearing acre can fluctuate quite
markedly as a result of changing seasonal
conditions. Canned pineapple output can al-
so be explained in terms of fresh fruit pro-
duction and the minimum price specified by
the F.I.5.C.C. Inadditionthereisevidence
that the non-bearing acreage responds fairly
readily to changes in the prices paid by can-
neries, so that bearing acreage also res-
ponds, with a lag of 2 to 3 years, to changes
in the prices received by growers.

Dried Fruit

Australia is the world's third largest
producer of dried vine fruits. The major
producing areas are the irrigation areas
adjacent to the Murray River in Victoria,
South Australia and New South Wales. Bear-
ing acreage of dried vine fruits has re-
mained fairly constant in the post-war
period (between 55, 000 and 65, 000 acres);
production has fluctuated more markedly.
Variations in yields per bearing acre are
again primarily a result of weather condi-
tions, though for some varieties there may
be a tendency for heavy and light yields to
alternate. On average, post-war yields
have risen by about 2 percent per annum.

The industry is protected by a two-price
scheme and, since 1964, by a government-
guaranteed minimum price scheme which




has certain additional stabilisation clauses.
Vine growers can channel their product to
three different markets—dried fruit, wine
or fresh fruit. There is some evidence to
suggest that small shifts in production take
place in response to changes in the relative
price offered in these markets.

Prunes are produced mainly in New
South Wales and there are few alternative
outlets for producers. The acreage planted

to prunes has remained fairly stable, but
yields have risen substantially. Dried
apricots are produced almost entirely in
South Australia and production has respon-
ded rapidly to changes in the price obtained
from canneries and dried fruit outlets
respectively (cf. Ch.VI),

THE SUPPLY OF POULTRY PRODUCTS

Eggs

A two-price scheme operates, payments
to producers by the State Egg Boards being
the average of receipts from local sales and
lower-priced overseas markets. Until 1965
a large section of the industry was beyond
the control of these State Egg Boards: ithas
been estimated that approximately half the
eggs produced in Australia were outside the
control of the various State Egg Boards.
Such producers were able to sell at domestic
prices higher than the average payments to
"controlled''—Egg-Board-registered— pro-
ducers. In 1965 a new Commonwealth levy
on hens was introduced which will make
evasion or avoidance of Egg Board levies
more difficult. There is evidence to suggest
that "uncontrolled" production of eggs will

~decline as a result of the new legislation.
This is discussed more fully in Chapter VII.
Because of the large proportion of total out-
put from "uncontrolled" sources, statistics
of total egg production are probably not too
reliable. ''Controlled" egg production fell
from 115 to 120 million dozen eggs in the
late forties to 100 to 110 million dozen eggs
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in the fifties. Since 1959-60 production has
fluctuated between 110 and 124 million
dozen eggs. There is evidence of some
production response to changes in the prices
of both eggs and feed (i.e., wheat for stock
feed).

In recent years there has been a trend
towards larger poultry farms and a decline
in the proportion of hens on farms with less
than 2, 000 birds.

The broiler industry has developed ra-
pidly since about 1959; however Australian
per capita consumption is still much lower
than in many overseas countries. Judged
by overseas standards, the efficiency of
conversion of feed to meat is still low,
though it has probably improved consider-
ably over the years. Estimates of produc-
tionare still rudimentary. While production
costs have declined inrecent years, it seems
unlikely that costs can be lowered sufficient-
ly to permit re-entry into the export market.
(During the early post-war years a fairly
substantial export trade in poultry meat
developed).

THE SUPPLY OF MISCELLANEOUS
PRODUCTS

Until 1959-60 commercial cotton produc-
tion was restricted to Queensland, butsince
then New South Wales has become the larg-
est producer. N.S.W. production has been
entirely from irrigated areas; in particular
from the Namoi-Gwydir region. In 1963-64
commercial cotton production commenced on
the Ord River in Western Australia and has
increased rapidly since. Awustralian pro-
duction in 1965-66 was more than ten times
the 1962-63 level.

Australian cotton production has been
protected by a variety of methods since the
early 1920's. The Raw Cotton Bounty Act of
1963 represents a considerable improvement
in the method of protection. Under this Act




a basic bounty rate of $A 0.13432 per 1b of
"white middling one inch" cotton is payable,
with variations for other grades. An im-
portant provision of the Act is that the total
amount of the bounty is limited to $A 4
million. With the very rapid growth of pro-
duction in recent years, the bounty rate per
Ib is declining—in 1965-66 it will probably
be about 60 percent of the basic rate.

The production of tobacco has also grown
rapidly in recent years: it also receives
substantial protection. Until recently this
protection took the form of a duty rebate to
manufacturers who used a minimum propor-
tion of locally produced leaf. In 1965 addi-
tional regulatory measures were introduced.
Under these regulations, all tobacco grow-
ers are to receive individual marketing
quotas and ''quota'’ leaf is sold under an
agreed grade and minimum price schedule.
The major tobacco producing areas are the
Mareeba district in Queensland and the
Ovens and King River valley in Victoria.
Production has risen from about 6 to 8 mil-
lion lbs prior to 1957-58 to a peak of 33
million 1bs in 1963-64. The national mar-
keting quota has been established at 26 mil-
lion 1bs. While growers are at liberty to
produce quantities in excess of their indi-
vidual quotas, no minimum prices are fixed
for such leaf.

Commercial rice production is confined
almost entirely to irrigated farms in New
South Wales. Rice is produced mainly in
conjunction with wool and lambs. The area
sown to rice is controlled by a New South
Wales Government agency which determines
water allocations to individual growers.
The level of output therefore depends large-
ly on conscious administrative decisions.
Average yields have risen substantially
over the last ten years.

Tallow production depends largely on
beef and mutton slaughterings and on the
form in which beef and mutton are exported.
When beef and mutton are exported in

boneless form, considerably higher yields
of tallow result than when they are exported
in carcass form.

Production of hides and skins is recorded
in three components—cattle hides, calf
skins, and sheep and lamb skins. Produc-
tion is obviously related to the number of
stock slaughtered.

Chapter VII contains our first attempts
at projecting the Australian supply of farm
products. In view of our inability to esti-
mate an aggregate production function for
Australian agriculture, no attempt has been
made to project total agricultural output.
For the major commodities specified in our
contract—wool, lamb, wheat, coarse grains,
beef and veal, and dairy products— a si-
multaneous projection model has been de-
veloped, which tackles this problem in a
manner which is novel in the Australian
context. This projection technique is based
on the six sector supply model of Chapter
VI. It is discussed in more detail in Chap-
ter II; here a very brief outline of the pro-
jection model will be given.

The simultaneous supply equations in
Chapter VI estimate output on the basis of:
(i) a variety of shift factors—in particular
past output and drought variables; and (ii)
the expected prices for the various pro-
ducts. Our projections for these six pro-
ducts were based essentially on a simulated
extension over time of the supply model of
Chapter VI.

Autonomous productivity increases (i.e.,
the long term rise in crop and livestock
yields) were assumed to continue at the
average rates obtained in the past. Before
simulation was possible the starting values
for past output were decided on, as was the
broad trend of the expected prices. Once




these major decisions were taken, the si-
mulation programme took random samples
of drought variables and 'shocks' in prices
from past historical time series (though
the average values of prices were speci-
fied). The programme then traced out a
15-year time path of output for each pro-
duct—using the previously generated ran-
dom values of drought indicators and ex-
pected prices. Sample means and standard
errors were generated over 100repli -
cates. !

The supply projections for these six pro-
ducts in Chapter VII constitute the first
round of a two-step approach to "equili-
brium' projections in Chapter X. In parti-
cular, constant average prices (generally
equal to those ruling in the base period)
were used for these first round projections.
Since these are purely preliminary projec-
tions, there is little point in reporting the
results here.

Projections for mutton, tallow, and hides
and skins, depend largely on sheep num-
bers and sheep and cattle slaughterings;
hence projection of output of these products
is deferred to Chapter X when the final
"equilibrium' projections for wool produc-
tion and beef output are made. Projection
of pigmeats has been made mainly on the
basis of expected changes in domestic de-
mand since little is exported and the vol-
ume of exports is not expected to rise.
Here again our projections in Chapter VII
are first round projections, to be modified
on the basis of expected changes in the re-
tail prices of other meats.

PROJECTIONS OF FRUIT PRODUCTION

Projections of canned fruit production
were made separately for the major pro-
ducts—peaches, pears, apricots and pine-
apples. They are built up from expected

17, Since the programme did not prove particularly sensi-
tive to the number of replicates, this was reduced in later
Monte Carlo experiments to 60.

future trends in the bearing acreage for
different fruits, the likely trends in yields
and of the proportion of the total freshfruit
crop which may be expected to be canned.
Total canned production increased from
around 7 million cases in the base period
to 10 million cases in 1965; a further rise
of 3 million cases is projected for 1970;
after that the rate of increase in production
is expected to slow down. By 1980 the
"most likely' total canned output is pro-
jected at 16. 8 million cases. Production
of mixed fruits, pineapples and pears is
expected to expand most rapidly.

Over the last five years, dried vine fruit
production rose by about 28 percent; this
being largely the result of an increase in
yields. In the next 5 years production is
unlikely to increase; in fact a small (7%)
decline in the "most likely' output is pro-
jected—yields being abnormally high in
1965. During the following ten years an
average increase of about 2 percent is
forecast.

PROJECTIONS OF SUPPLY OF POULTRY
PRODUCTS

Eggs

The new Egg Marketing Plan is likely to
stimulate increased egg production in
Australia, mainly because it will allow
"controlled" producers to increase their
share of the higher-priced local market.
Our projections are based on conjectures
about the possible effect of the new Plan on
unrecorded production, on the estimates of
the size of the local market made in Chapter
V, and on the supposition that the two price
schemes will encourage an expansion of out-
put to those levels where the equalised
price falls again to the levels ruling before
the new Marketing Plan was put intoopera-
tion. ''Controlled" production is therefore
expected to expand by 45 percent in the
next five years—compared with an increase




of 12 percent between 1964-65 and our base
period (the average for 1958-59 to 1961-62).
After 1970, expansion is likely to be at ap-

proximately-half that rate.

Broiler production is forecast on the
basis of the, admittedly crude, consump-
tion projections given in Chapter V. It
seems unlikely that any sizeable export
markets could be won by local producers,
but imports are not likely to be tolerated on
any sizeable scale.

SUPPLY PROJECTIONS FOR MISCELLAN-
EOUS PRODUCTS

The future level of cotton production
will depend largely on the Government's
bounty policy and its attitude towards the
construction of additional irrigation works—
in particular the main Ord River dam in
Western Australia. Projections were made
on the basis of possible future acreages in
New South Wales, Western Australia, and
Queensland, and extrapolation of yield
trends. Cotton production increased from

41/2 million 1bs (lint) in the base period to
an average of 35 million during 1964-65
and 1965-66.18

Because of the uncertainties surrounding
Government policy, 1980 production may
be anywhere between 45 and 260 million lbs.
Details of the argument underlying these
very wide limits are given in Chapter VII.
Our "most likely" 1980 projection is 65-75
million lbs.

Tobacco production will again depend
largely on Federal Government policy—in
particular on the minimum levels of leaf
which manufacturers have to purchase to
qualify for duty rebates and on the size of
the annual marketing quota. Our projec-
tions are based on some conjectures re-
garding Government policy and on likely

18. However production in 1965-66 was twice as large as in
1964-65.

changes in domestic demand for tobacco.
Over the 15-year period to 1980, produc-
tion increases of 75-100 percent are re-

garded as possible.

Rice output, too, is closely controlled
by a Government agency—the N S.W. Water
and Irrigation Commission—which deter-
mines the areas farmers are allowed to
plant to rice. At present the control is ad-
ministered primarily to ensure a ''reason-
able" price to growers. In recent years
the area sown has been increasing at a rate
of about 4, 000 acres per annum. This is
primarily due to the increased area sown to
rice on the Colleambally Irrigation Area.
Additional stages of this Irrigation Area
are to be opened up in the next 10 years.
Unless prices decline markedly, we can ex-
pect an expansion of acreage of about the
same order for the duration of that period.
Our high projection allows acreages to
grow at the high rate that seems possible
in view of the suitable land available. Our-
low projection assumes that the rise in rice
acreage will be limited to the growth in the
size of the local market. The results are
given in Table 7.7.4. The projections do
not assume that a significant output will
come from the northern regions of the con-
tinent, although large-scale experimental
plantings are being carried out there.

Chapter VIII contains our constant price
projections of world trade for grains, dairy
products, and meats. For this purpose, we .
divided the world into 12 regions. For ma-
jor products, wherever possible, both de-
mand and supply have been projected se-
parately for each region. Projections of
demand (for food purposes) are based on
projections of population and per capita in-
come and on estimates of the relationship
between per capita incomes and consump-
tion. For our population projections, we




used the forecasts of the Department of Eco-
nomic and Social Affairs of the United Na-
tions. Assumptions regarding income
growth rates were made in the light of
three main factors: (i) the rates achieved
through the 1950's, and, where available,
the rates achieved over longer periods,
(ii) the rates assumed by other projectors
(particularly F.A.O.!® and Bela Balassa??)
and, occasionally, (iii) planned national
growth rates. In each case high and low li-
mits have been placed on projected growth
rates. ‘

Wherever possible the demand functions
and income elasticities of demand adopted
by the F.A.O.%! have been used. However
the F.A.O.'s commodity group income elas-
ticities have been of limited use. For our
purposes, it was not sufficient to have es-
timates of income elasticities for, e.g.,
cereals; instead this was broken down into
income elasticities of demand for wheat,
rice, etc. To this end a variety of sources
were used. In general, attempts were
made to reconcile the total elasticities im-
plied by the addition of projections within a
commodity grouping, with the income elas-
ticities adopted for that group by the F.A.O.

In projecting supply, least-squarestrend
fitting and extrapolation was the principal
tool, though national and regional plans
were also considered. Our projections
were also compared with those of other
workers in the field, although their tech-
niques were generallyno more satisfactory

than ours. While high and low limits were
given, these were necessarily fairly
arbitrary.

19, F.A.O. Agricultural Commodities—Projections for
1970 (Special Supplement to Commodity Review 1962,
Rome 1962).

20. Bela Balassa, Trade Prospects for Developing Countries
(The Economic Growth Centre, Yale University); Irwin,
Illinois, 1964).

21, op. cit,

Following the projections of supply and
demand, constant price trade projections
are made. (The trade projections are not
meant to project total world trade; since
countries have been aggregated into regions,
they only provide estimates of inter-region-
al trade). The trade projections have been
designated I and II: I is to be regarded as
a pessimistic projection from an exporter's
point of view. The trade projectionI for a
region is generally derived by subtracting
the low demand projection for that region
from the high supply projection and thus
gives the maximum level of (net) exports—
or minimum level of (net) imports—to be
expected from that region. It is calculated
in a symmetrically opposite manner. As
far as possible import projections are con-
sidered in the light of their balance of pay-
ments implications and countries' trade
policies. As a result trade projections are
sometimes adjusted accordingly. For re-
gions where it has not been possible to pro-
ject production and consumption separately,
trade has been projected directly on the ba-
sis of past trends and general expectations.

In many cases, a relatively small pro-
portion of production or consumption is ex-
ported or imported; hence a comparatively
small variation in consumption leads to
substantial changes in trade projections.
Thus, for the most important products, the
trade imbalances obtained from constant
price supply and demand projections gen-
erally have a very wide range; in other
words it is impossible to be certainwhether
an upward or a downward pressure on
world prices will develop. The "most
likely' constant price trade imbalances
are given in Table 1.1. On the basis of the
projected imbalances judgements about the
"most likely'' long-term trends in prices
for the different products, are, in fact at-
tempted in Chapter X. However the pro-
portion of most of these products entering
world trade is relatively small and it would
be misleading to convey the impression
that these 'most likely' price trends can be




Table 1-1

PROJECTED WORLD TRADE IMBALANCES AT CONSTANT INTERNATIONAL PRICES
([-] represents net export surplus or an expected downward pressure on prices; -

[+] represents an import surplus)

Product

Base Period
Discrepancy
(including
stock changes)

1975

Thousand Metric Tons

Milk Products
(whole milk
equivalent)
Beef and Veal

Mutton

Lamb
Wheat

Coarse
Grains

-1, 323

-5, 692

-3, 750
(£9, 080)
+180
+800)
<'1,soo
+57
(+188

+27

(46)
-6, 800
(+12,640)

-7, 920
(+6, 920)

-5,030
(10, 540)
+730
( +1, 100)

-2,190/

+120
(#217)

+26
(£64)

-7, 240
(16, 330)

-7, 840
(£8, 700)

-3,780)
(£12,420)
+1,200
-1,370
(+2,340)
+222
(£273)

+25
(+68)

- 2,300
(£19,120)

-17,510)
(+10,250)

Sources of data: Milk products: Table 8.3.4; Beef and Veal: Table 8. 4. 6.
Mutton and lamb: Table 8.4.9. (In the case of lamb, pro-
jected imbalances exclude the Australian constant price
trade projections); Wheat: Table 8.5.5;

Coarse Grains: Table 8.5.6

since the end of World War II. From
1948-49 to 1963-64, world wool production
(clean basis) increased at an annual average
rate of about 3 percent. About two thirds
of this increase was the result of an expan-
sion of sheep numbers with increases in
wool cut per sheep being responsible for
the remainder.

accepted without a great deal of caution
and reservation; our ability to forecast
future trends is just not very great and
little point is served in disguising this fact.

- Chapter IX contains a discussion of past Australia is by far the largest producer,
trends and prospects for wool. World pro- accounting for about 30 percent of world
duction of wool has been increasing steadily production (greasy basis) in recent years.




The second largest producer is the
U.S.S.R. (about 13-14%), followed by New
Zealand (10-11%), Argentina (7%), South
Africa (6%), U.S.A (5%), and Uruguay
(3%). While Australia has slightly in-
creased its share of the world market, the
output of the Soviet Union has increased
particularly rapidly.

Wool is one of the most important inter-
nationally traded agricultural products
with more than 60 percent of the totalworld
. output entering the world market. Eighty-
five percent of the wool entering world trade
comes from the five southern hemisphere
countries—Australia, New Zealand, South
Africa, Argentina, and Uruguay. Apart
from the United States and Russia, the ma-
jor producers are not large consumers of
wool, although their per capita consump-
tion tends to be high. During 1958-60,
three-fifths of wool consumption in the non-
communist world was concentrated in six
countries: United States (20%), United
Kingdom (12%), Western Germany (11%),
Japan (8%), France (6%), and Italy (4%).

In the immediate post-war period,
U.S.A. and Canada consumed approxi-
mately 600-700 million lbs of wool (clean
weight) annually, but after 1950 this mar-
ket declined to about 450 to 550 millionlbs.
Consumption in the United Kingdom has re-
mained static at around 250 to 300 million

lbs. In the European Economic Community,
consumption has risen steadily from 450
million lbs in the immediate post-war
years to about 650 million lbs by 1957;
since then it has fallen slightly. Consump-
tion has increased markedly in both
Communist Europe and Japan in recent
years.

There has been no clear trend in Aus-
tralian wool prices since the decline from
the high levels reached in the early 1950's.
There is some evidence in recent years of
a dampening of wool price fluctuations.

In the present study, a series of re-
gression equations was estimated in an at-
tempt to explain the differences in per cap-
ita consumption of wool in a number of
countries. Various types of equations were
used and the results compared with findings
by other workers. While in all equations
fitted, per capita income appeared to be an
important explanatory variable, compari-
son of regressions for different time periods
indicated that the proportion of the variation
in wool consumption which is explained by
differences in real incomes between coun-
tries has declined over time. To ascertain
whether this is the result of the increasing
use of synthetics, similar regressions were
run with ""wool plus synthetics' as a depen-
dent variable. Here we found, no matter
which of several functional forms were used,
that inter-country differences in real in-
comes provide a better explanation of var-
iations in the consumption of wool-type
fibres than of wool only. Again, the pro-
portion of inter-country differences ex-
plained by income declines over time, but
the trend was not so marked as in the case
of wool alone.

Our original projections of the demand
for wool in the developed non-communist
countries were made on the basis of our
estimated income elasticities and per capita
income growth rates for the different coun-
tries used in Chapter VIII. The growth
rates implied by this projection agreed
fairly closely with those arrived at byother
workers. Thus, we projected the annual
average compound rate of growth of wool
consumption during 1960 to 1970 to be of
the order of 0.9 to 1.1 percent for the
United Kingdom, 3.6 to 4.7 percent for
Japan, 1.7 to 2.0 percent for North America
and 1.9 to 2.3 percent for Continental
Europe. This implied a growth rate for
total consumption of wool by all developed
non-communist countries of 1.9 to 2.3
percent per annum compared, for instance,
with Balassa's projected growth rate of 1.7




Recent data suggest that our projections,
at least for the early years of this period,
are too high. We predicted an 11 percent
increase in world consumption in the first
half of the 1960's whereas in fact there was
an increase of not much more than one per-
cent. Nor can we appeal to price rises
since, on average, prices over this period
have increased by no more than 3 percent—
surely not sufficient to cause a 10 percent
fall in demand. Our conclusion is that
other operative factors render impotent
any analysis based largely on a consider-
ation of the influence income exerted on
demand in the recent past.

Balancing all the various factors which
have to be taken into account, it seemed to
us most reasonable to project the demand
for wool (at constant prices) on the follow-
ing assumptions: (i) Total materials used
by the wool textile industries in all devel-
oped countries (for consumption within
these countries) will rise by 10 to 1212
percent during each 5-year period (by 1.9
to 2.4 percent per annum compound). This
is somewhat higher than the rate achieved

during the 5-year period 1959-61 to 1965,
but equivalent to the growth rate implied
by our projections based on inter-country

income coefficients. (ii) The average an-
nual growth rate of man-made fibre usage
in the wool textile industries will slow
down—from 13.7 percent per annum during
1959 - 61 to 1965 — to 73 to 10 percent per an-
num in the five year period 1965—70; 5 to 73
percent per annum in the five year period
1970 —75; 23 to 5 percent per annum in the
last 5-year period which concerns us here.
(iii) Further for the low projection, we
assume that demand for fibres (other
than man-made) is split between virgin
wool and other fibres (non-virgin wool,
cotton etc.) in the proportion of 67:33.
For the high projection we assume that
the proportion of virgin wool will rise

to 73 percent in 1970; 75 percent in
1975 and 77 percent in 1980. This assump-
tion was made to allow for the increasing
emphasis being put on the promotion of

pure wool garments by the International
Wool Secretariat. (In the seven countries
given in Table 9.5.2, the share of virgin
wool varied between 66.7 and 71.2 per-
cent between 1960 and 1965).

The results obtained from these assump-
tions are given in Table 9.5.3, which also
gives estimates for the base year (1959-61)
and for 1965. The assumptions imply a
slight (3%) decline in "most likely" wool
consumption between 1965 and 1970; a
further 0.9 percent decline between 1970
and 1975, followed by a 6 percent increase
in wool consumption between 1975 and 1980
as the growth in man-made fibre use tapers
off. Since, as pointed out above, other pro-
jections have arrived at much more opti-
mistic conclusions, it seems desirable to
stress two points: (i) the assumptions used
here are not particularly pessimistic as far
as wool is concerned. In particular, the
increase in the usage of total materials is
somewhat more optimistic than immediate
past trends would suggest and some decline
in the rate of growth of man-made fibre
usage is postulated. (ii) It might be ar-
gued that, as the stagnation in wool con-
sumption between the base period (1959-61)
and 1965 was accompanied by a substantial
change in the relative prices of wool and
synthetics, the experience of this quin-
quennium is unlikely to be repeated in the
next 5 years. However, we are setting
out at present to project likely wool use on
the basis of constant wool prices. Prices
of synthetic fibres have been declining sub-
stantially in the last 5 years; as shown in
Table 9.4.2, U.S. list prices of Dacron
and Orlon have been reduced substantially.
Further substantial reductions in synthet-
ics prices are regarded as likely, partly
as a result of progressive reductions
in their raw material prices and in manu-
facturing costs and partly from an expected
reduction in profit margins. The latter are
likely to be cut by the end of oligopolistic
control of production for many non-cellulo-
sic fibres (particularly the polyamides and
polyesters) and the increasing competition




between synthetic fibre manufacturers. Ac-
cording to one synthetics manufacturer, the
prices of acrylics may drop to about half
their present level within the next 10 years.
Our constant-price wool price projections
in Table 9.5.3 are based on an average
price decline for all synthetics of about 25
percent over the next 10 years.

Projections for the underdeveloped
countries are even more difficult. Present
consumption is almost uniformly low and
time series consumption data are probably
unreliable. In addition, of course, wool is
a fibre largely unsuited to the climatic
zones in which many of the underdeveloped
countries lie. In the countries of this
group where wool is a commonly used fibre
(for example, India and South Korea),
foreign exchange shortages will probably
restrict future consumption. Despite this,
demand has been rising in the Asian region.
For the non-communist Asian region a pair
of projections has been prepared, one as-
suming no increase in per capita consump-
tion, the other assuming an income elasti-
city of demand of 0.5 and the high per capita

income growth figures for the region used
in Chapter VIII.

For Latin America wool consumptionhas
remained curiously static. Our projection
assumptions have therefore been for the
low, a constant total usage of 158 million
lbs per annum (the base period level) and
for the high constant per capita consump-
tion, thus allowing for an increase in con-
sumption as population grows.

For the purpose of our projections the
Communist world has been divided into the
Soviet Union, Communist Europe and Com-
munist Asia. Wool consumption in Com-
munist Europe has been rising at a rapid
rate, from only one-third of the Western
European per capita level in 1950 to 70
percent of the Western European levels by
1960.

Future trends in net imports of wool to
the Soviet Union and Eastern Europe will
depend mainly on three inter-related fac-
tors: (i) Trends in the level of demand for
wool type fabrics; (ii) Likely trends in
wool production in the Soviet Union and East
European countries; (iii) The expansion of
synthetic fibre production.

Past trends in living standards suggest
that future per capita consumption of wool
type fibres is likely to increase. Thisview
is supported by the current communist at-
titude to the development of light industry
and the gap still existing in comparative
standards of consumption in the Communist
and Western worlds. Recent setbacks in
Russia's plans to increase domestic output
of wool and synthetic fibres make it seem
reasonable to expect a rise in demand for
wool imports into the Soviet Union, though
foreign exchange may limit the volume of
imports.

When mainland China is added to the
Soviet bloc it is possible to make out a case
for the possibility of a net decline in future
imports by the Sino Soviet bloc—if their at-
temps succeed to raise both wool and syn-
thetic fibre production substantially. (1968:
this assumption is no longer valid). In our
"low" projections we have therefore allowed
for a decline in net imports. On the other
hand, if the planning authorities' intentions
are not fulfilled and foreign exchange is
available, there is considerable scope for
further expansion of imports and our "high"
projections make some (arbitrary) allowance
for this. Our high and low projections of
imports by communist countries and con-
sumption in both developed and underde-
veloped countries are consolidated in Table
9.5.7.

Changes in the supply of wool can be con-
veniently broken down into changes in sheep
numbers and in average wool cut per sheep.
As pointed out above, changes in sheep




numbers have been responsible for about
two-thirds of the increase in world wool
production in the post-war period. The de-
cline in the rate of growth of world wool
production after 1956-57 has been the re-
sult of the slower rate of growth of sheep
numbers; in fact world sheep numbers
(and the total number of sheep in non-
communist countries) have remained vir-
tually static since 1959-60, with increases
in some years being counterbalanced by
declines in others.

For our projections we should therefore
take account primarily of movements in
sheep numbers since 1957; since thenwool
prices have been fluctuating around the
lower level at which we want to make our
constant price projections. From the point
of view of making trend projections this is
not a long time period; in addition, for
most of the countries (or groups of coun-
tries) for which we wish to project sheep
numbers, regressions of number of sheep
on time do not provide a satisfactory fit.
The procedure for making projections has
therefore varied from country to country;
according to the goodness of fit of trend
estimates in the recent past and the addi-
tional information we have been able to ob-
tain from other sources. The projections
of sheep numbers for the individual coun-
tries or regions of the non-communist world
are given in Table 9. 6. 2.

For the major producing countries a
series of regressions was prepared re-
lating fleece weight to time in order to as-
certain trends in fleece weights. In most
countries, fleece weight tended to increase
erratically and fairly slowly after World
War II. These trends plus the data re-
ferred to above on sheep numbers were
used to project output by country and then
for the whole world. Individual country
projections are provided in Table 9.6. 5.

A comparison of the "most likely'" pro-
duction and consumption figures—at

constant base period prices — is given in
Ch.IX and is reproduced here as Table
1.2. This table shows practically no dif-
ference between production and consump-
tion estimates in either the base period or
1965. .From 1965 on, our ''most likely"
constant price production projections fall
short of the ""most likely" constant price
production projections; hence we would ex-
pect some downward pressure on wool
prices to develop between 1965 and 1975.
However all projections of production and
consumption are well within the "high" and
"low'" limits which have been specified
earlier, hence we cannot be very dogmatic
about such downward pressure on prices.

Table 1.2

WOOL PRODUCTION AND CONSUMPTION
Projections at Constant Prices

Production* | Consumption*

(in million 1bs clean wool)
2,659 2,690

2,771.5 2,779.5
(+235.5) (+68.5)

3,022 2,771
(+428) (x204)

3,188.5 2,858.5
(+£500.5) (+234.5)

3,382 3,065
(£585) (+253)

Base period
1965

1970

1975

1980

* Production is for non-communist countries; Consumption
includes Sino-Soviet net imports from non-communist
countries,

Table 9.6.5 for Production
Table 9.5.7 for Consumption

Source:

Chapter X contains our final projections
of production, consumption and exports for
the selected products. Before makingthese




final projections, the assumption of con-
stant base period prices was dropped. In-
stead, .on the basis of the results obtained
in Chapters VIII and IX, coupled with an
examination of recent trends, we selected
a ""most likely' future price path for the
major products and revised our production
and consumption projections accordingly.
As pointed out above, our constant price
supply and demand projections show consi-
derable overlap, our price judgements are
therefore very tentative. They appear to
us as more likely than the assumption of
constant base period prices. For the major
products, our new price assumptions are
set out in Table 10.1.2. In summary, we
expect some decline in prices for wool and
dairy products; because of the operation of
the Wheat Stabilisation Scheme we assumed
that the average price of wheat will remain
stable around 150 cents (Australian) per
bushel, whilst beef and mutton prices are
expected to rise from the average levels
reached in 1964-65 and 1965-66. As shown
in Table 10.3.6, we also expect some de-
cline in export prices of canned fruits.

In many cases, it is possible to compare
our projections with those made by the
Bureau of Agricultural Economics for the
Vernon Committee. On average, B.A.E.'s
projections were made perhaps 18 months
earlier than our projections. Over this
period Australia experienced a serious
drought which would probably have affected
their projections—it certainly affected our
projections of wool, beef, and mutton pro-
duction. In addition, our price assumptlons
differ from those made by the B.A.E.
However, a comparison of the two sets of
projections may be of interest.??

Despite differences in techniques and
price assumptions (not to mention the 1965
drought), there is very little difference in
the projected volume of exports for wool,

22, One minor difference is that the B, A,E, projections all
relate to the fiscal year 1974-175, whilst ours are given as the
average for two fiscal years—i, e, for 1975= average of 1974-75
and 1975-176.

28

mutton, beef and veal, barley, and in the
projected value of total dairy product ex-
ports. We expect the volume of wool ex-
ports to rise by 18. 6 percent in the next 10
years; our actual projected volume is .
about 11/2 percent higher than the B.A.E.'s
projection.?? Our 1975 beef and veal ex-
port volume projections are some 4 percent
lower than those of the B.A.E.; however
our projections have been reduced consi-
derably by the 1965 cattle losses. As
pointed out in Chapter X, we have particu-
larly severe reservations about our beef
projections. They are based on supply
equations which account fairly adequately
for past changes in output; but we may be
on the threshold of major technological im-
provements in this industry which would
make any projection based on past exper-

. ience far too conservative.

Little need be said here about our mutton
projections; they are based primarily on
our projections of sheep numbers. We ex-
pect a growth in mutton output of about 14
percent in the next 10 years; however ex-
ports are expected to remain virtually at
the 1965 level. Whilst we project an in-
crease of almost 9 percent in lamb produc-
tion over the next 10 years, consumption is
expected to rise faster. If imports are al-
lowed, our projections suggest that Austra-
lia will become a net importer of lamb after
1970. The B.A.E. projections differ—
they forecast a rise of lamb exports to 35
thousand tons by 1974-75 (compared with
20 thousand tons in 1965). A crude extra-
polation of trends would favour our projec-
tion.

Our wheat projections are very much
above those of the B.A.E.; for 1974-75
their projection of export volume is 275
million bushels compared with ours of al-
most 400 million. This is largely because
B.A.E. took a much more conservative
view of the area which can be sown to wheat

23, However in the absence of drought and with the B. A.E. '
wool price assumption, our projection would have beenhigher -
probably by about 8 percent,
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and probably also of the yields which can be
attained. The large area sown to wheat in
1966-67 has been used in our judgement of
the potential wheat acreage; in addition we
have made allowance for the possible effect
of nitrogenous fertiliser applications on the
intensification of land use in wheat-sheep
areas. ~

Total milk production is expected to re-
main around 1965 levels. With relatively
constant per capita consumption of liquid
milk, the quantity of milk available for pro-
cessing into butter, cheese and condensed
milk products is projected to decline
slightly.

Partly because we expect some liberal-
isation of table margarine restrictions a
further decline of per capita butter con-
sumption is projected. Under the existing
equalisation scheme this is likely to re-
duce the proportion of total milk for pro-
cessing which is channelled into butter
manufacture. As a result, we are project-
ing a 15 percent decline in Australian but-
ter production over the next 10 years,
coupled with a reduction in butter exports
to 68 thousand tons by 1975 (1965 exports
were 91 thousand tons). The 1974-75
B.A.E. butter export projection is for 80

thousand tons.2¢ Exports of other dairy
products, i.e., cheese, preserved milk
products, and casein, are expected to con-
tinue to increase.

Canned fruit exports have increased by
almost 50 percent over the last 5 years; a
further growth of about 45 percent is pro-
jected over the next 10 years; exports of
non-deciduous canned fruit (pineapples and
tropical fruit salad) are expected to grow
especially rapidly. However the entry of
Britain into the Common Market could af-
fect exports particularly severely here. A
slight (9%) rise in dried vine fruit exports
is projected; B.A.E.'s projections are
about 25 percent lower than ours. As a re-
sult of the new Egg Marketing Scheme we
have projected a more than 100 percent in-
crease in egg exports. Here our projec-
tions are very much higher than those of
the B.A.E.

A summary of our main projections of
production and exports for the selected pro-
ducts are given in Table 1. 3. :

24, Here again we may have been influenced by later
developments; in particular the growth of Australian vegetable
oil production in the last two years,




Table 1.3

SUMMARY OF MAIN PROJECTIONS
("most likely'" magnitudes only)

Item

Unit

Historical Data
and estimates

Projections

Base Period

1965

1975

Australian Population
Australian "real"

G.N. P.
G. N. P. per head
"Real" Consumption

Expenditure, per head
Wool — Production

— Exports*

Beef and Veal — Production)
— Exports )
— Production)
— Exports )
— Production)
— Exports )
— Production)
— Exports** )
— Production)
— Exports )

Mutton

Lamb

Wheat

Barley

Oats — Production) -

— Exports )
Rice — Exports

Total Milk Production
Butter — Production)
— Exports )
— Production)
— Exports )
Wholemilk preserved
products — Production)
— Exports )
Canned Fruit
Deciduous — Exports )
Other — Exports )
Dried Vine Fruit
— Production)
— Exports )
Dried Tree Fruit )
— Exports )
Eggs — Exports

Cheese

— Productiont
— Importst

Cotton

Tobacco -

Australian Production )

Use of Imported Leaf )
Total Tallow — Exports
Cattle Hides — Exports
Sheep and Lamb

skins — Exports

millions

index
index

index
million lbs;

~greasy basis

' 000 tons,
all figures
in terms of
carcass
weight
equivalent

million
bushels

' 000 tons milled
equivalent
million gals.

' 000 tons

million gals.
equivalent

' 000 tons

' 000 tons

million dozen
equivalent
million lbs
(includes imports
of cotton waste)

million lbs of
unstemmed leaf
' 000 tons
million lbs

millions

10.3

100
100

100

54.0

13.3
37.0
71.9
60.4

26.0

11.4

26

28

81.2
113.7

29.3

33.2

27.1
100

86

28.7

14,0

194.0
142.7

132.4
2,022
1,950
1,082

449

420

123

228

-27

501

397

63.0
25.0

80

88

5.1
43
70
22

43.7

23.6
147
144

32.0

Base period is average for the years 1958-59 to 1961-62. All other years are averages for the two fiscal years
centering on the calendar year; e.g., 1975 = the average of 1974-75 and 1975-76.




Table 1.3 (Concluded)
VALUE OF EXPORTS
(all figures in $A million)

Item Base Period 1965

Wool 739.5 857.2
Beef and Veal 105 198

Mutton 13 33

Total Meat and Meat Productstt 173 1 287

Wheat 205 312

Barley 28. 14. 26
Oats 12. 13. 13
Rice 6. 8 9
Butter \ 48 63 49
Cheese 10 14 14
Other Dairy Products? 22. 33. 36
Deciduous Canned Fruits 19. 29. 34
Other Canned Fruit 4. 3. 4,
Dried Vine Fruits 19. 24, 25
Dried Tree Fruits 1. 2. 2.
Eggs (in shell and other) 6. 4. 8.
Tallow (total) 9. 13. 18
Hides and Skins (Cattle and calf) 10. 17. 15

O NDNBADNDDWDN
N WNO = O o=

* Includes wool exported on skins, scoured and carbonised wool, wool exported as tops and as yarn.

** Includes wheat exported as flour,

t Assuming that the main Ord scheme is not constructed; Table 10.3,10 gives alternative figuresif construction of main Ord
dam is commenced in 1967, '

tt Includes canned meat, beef offals, pigmeats, poultry, meat extracts, sausage skins, etc,

! Includes exports ot whole milk preserved products, dried skim milk and casein,




CHAPTER II

INTRODUCTION

The present chapter attempts to outline
the methods used for our projections.

As we interpreted it, our task was four-
fold:
(a) Firstly we needed to discuss briefly
the framework of the economy within
which the agricultural sector operates.
then an analysis of the factors under-
lying the demand for and the supply of
the commodities specified in our con-
tract was required;
at this point a plausible set of assump-
tions had to be decided upon for the
purpose of first round, constant price
projections of demand and supply, both
domestic and foreign;
finally the assumption of constant
prices was removed, some judgements
about likely future price trends were
made and our projections were adjusted
to allow for the new price assumption.

(b)

These points will be considered in turn.

(a) The summary (Chapter I) gives the as-
sumption underlying the population projec-
“tions and no point would be served by re-

peating them here. The method used in
this section of the study was the component
projection technique. For the projection of
aggregate income and output an essentially
naive approach was adopted for three broad
reasons:

(i) resources—time especially—did not

permit a full scale econometric

model of the economy to be
developed; '

other more sophisticated techniques,
such as input-output analysis, did
not promise sufficiently fruitful re-
sults, mainly because of the unusual
character of the years for which in-
put-output tables were available; and

(iii) because of our lack of real under-

‘ standing of the growth processes un-
derlying a complex economy, parti-
cularly one for which there are no
close international analogies. A fur-
ther reason was that a recent Govern-
ment-sponsored survey of the econ-
omy had covered, albeit again in an
unsophisticated manner, the same
ground, and it was decided to avoid
duplicating this material in so far as
was possible.

(b) The analysis of demand for the products
specified in our contract was carried out at
two levels. For broad commodity groups a
model was constructed essentially based on
a study commissioned for the Vernon Com-
mittee, stressing the interdependencies on
the demand side in the retail market. The
method is fully documented in Chapter IV,
and is discussed in summary form in Chap-
ter I. Essentially, the technique involved
specifying demand for a particular good as
a linear function of income and all prices.
A special feature of the model used here is
that the marginal rate of substitution be-
tween any pair of goods is assumed to be
independent of the consumption levels of all




other goods. The results are fully set out
in Tables 4.1.4, 4.1.5, 4.1.6, 4.1.9, and
4.1.10.

For the other goods specified in the con-
tract, demand was analysed mainly by the
use of single equation least-squares
regressions. On occasions the attempt to
isolate the major determinants of consumer
behaviour by statistical methods failed and
we confined ourselves to a description of
past movements in consumption. The find-

ings are summarised in Chapter I, and are
given in more detail in Chapter IV.

It should be pointed out here that for
many products "income' as such was not
used as an explanatory variable. Since, in
the Australian context, national income
sometimes fluctuates in accordance with
swings in export prices without a commen-
surate impact being exerted on total con-
sumption, income was usually approxi-

mated by personal consumption expenditure.

The analysis of supply in the study is al-
so carried out at two levels. For the core
of the Australian agricultural sector—
comprising pastoral products, cereals, and
dairying—an integrated supply model using
techniques not hitherto applied in an empir-
ical setting has been constructed. An out-
line of the approach is given below. For
the remaining products specified in our
contract, a variety of methods of analysing
supply has been used. For some products
changes in output could be explained rea-
sonably adequately with various single
equation least-squares regressions; for
others the data were too unreliable; or the
determinants of supply were to be found in
other non-quantifiable variables.

(c) On the basis of the analyses of demand
and supply in Chapters IV and VI an at-
tempt was made to project—in terms of
constant prices—the future levels of de-

mand and supply for individual commodities.

This is done in Chapters V and VII,

respectively. For all initial constant-
price projections, high and low estimates
for the relevant predictands were given,
and sometimes information concerning the
likely standard errors of these conditional
forecasts. Where the results of our statis-
tical analyses were clearly not reliable—
for example in the case of the supply of
eggs—arbitrary judgements were necessary -
to obtain projections. These tried to take
into account the factors which clearly influ-
enced output in the past—e. g., the policies
of egg marketing authorities.

For the projections of world supply and
demand little fundamental research was
possible because of the enormity of the pro-
blem. Instead, projections were based
largely on analyses previously carried out
by international bodies such as F.A.O.,
tempered, where possible, by our own
judgements; for example, in the case of
wool. The various techniques and assump-
tions are clearly set out in Chapters VIII
and IX and in more summary form in
Chapter I.

In short, for most of the report, the
methods used will be familiar to readers
and conform with the approaches usual in
such studies. Where the methodology is in
need of explanation, however, is in the sec-
tion relating to the use of the six-sector
linear supply model used for projection
purposes.

Projecting supply is in any case a diffi-
cult business. While changes in "'tastes"
affect demand in a way often difficult to cope
with, changes in technology bedevil the anal-
ysis of supply even more. One problem in
the analysis of agricultural output is the in-
tractability of indentifying, let alone mea-
suring, the inputs being used. This inturn
makes it difficult to observe the impact of
technological change. In the manufacturing
sector, it is reasonably easy to disentangle
current expenditures from capital inputs.
For the agricultural sector, the same inputs




(labour, fertiliser) can be used as capital
or current inputs, and it is for the most
part impossible to estimate the volume of
capital formation which has taken place.

We were in fact unable to estimate an
aggregate production function for Austra-
lian agriculture and so we had to fall back,
as has already been pointed out, on a series
of disaggregated supply functions.

With the exception of the six products
discussed below, all constant price projec-
tions in the study are based on single equa-
tion, or even less sophisticated, methods.
For some commodities, the high and low
projections have been based on potential
statistical variability about projected mean
values. For others, limits have been set
by the less formal technique of making the
best possible guesses about limits to rele-
vant trends. For the major livestock/crop
complex of industries the supply model
used consists basically of a set of six si-
multaneous linear supply equations:25

(i=1, ...N),

N
(6.3.2) Y~ Tyt &

" o1 245 Myt it
which state that planned output (y;jt) of com-
modity i during the period t is composed of
- a price inelastic part (Fit) plus a linear
combination of the prices (nit) expected to
prevail during the year t. The equation
also contains a random term (€;;). The
price unresponsive part of supply is free to
move through time as investment and tech-
nology move the supply curves; however,
the slopes (aij’l) of the supply curves, as
well as the parameters ajj (i # j) determin-
ing the movement of the curves in response
to changes in the prices of other products
are constant. The component of the supply
equation which is unresponsive to current
prices plays the role of a short-run capa-
city indicator, as well as incorporating

an allowance for the shifts in the supply

25. The six product aggregates involved are; wool, wheat,
beef, coarse grains, lamb and dairy products,

function resulting from weather.

Two features of the model are crucial to
its use in prediction. The first is that pro-
ducers of these six products compete in the

. same resource market for inputs, and that

at least as between certain pairs of pro-
ducts—for example between wool and wheat—
changes in relative product prices may

make a shift from one line of output to an-
other rational. Secondly, the model runs

in terms of expected prices of ''decision
units'' such as sheep, areas sown to wheat
and other grains. Thus the prices relevant
for decision-making do not correspond com-
pletely with product prices. If autonomous
technological progress is taking place—
e.g., if yields of wool per sheep are rising—
then payoffs per decision unit are rising,
even though wool prices remain constant.
Hence before we prepare constant product
price projections it is necessary to define

a set of decision unit prices compatible
with such constancy. Product prices were
converted into values per decision unit by
allowing for the upward autonomous produc-
tivity trends for the various products (i.e.,
wool, wheat, coarse grains, and dairying).
The equations used are 7.2.3 to 7. 2. 6.

The methodology used in applying the
model in the case of constant product price
predictions is set out fully in Chapter VII,
Section 2. However the major innovations
which ought to be mentioned here are:

(1) Monte Carlo methods were used to gen-
erate the data for the projections,

(2) Probability distributions were assumed
for the exogenous variables of the system—
notably through the drought indexes —which
were estimated from the experience of
1947-48 to 1964-65.

(3) Although our first round projections
were in terms of constant average product
prices, individual replicates allowed prices




to vary stochastically around their specified
constant averages.

(4) In projecting the time paths of quanti-
ties supplied, we began with starting data
on prices and quantities for 1965-66, and
then computed estimates of supplies for
1966-67. In the latter and in subsequent
years, prices and drought indexes were
generated in the manner described above,
and the time paths of all variables (includ-
ing predictands) traced out over the period
1966-67 to 1979-80. The whole procedure
was then replicated, and the means and
standard deviations of each variable in the
system computed for every year in the pro-
jection period.

(5) For the purpose of obtaining high and
low commodity projections, we tabulated
the estimated sampling standard deviations
of the endogenous variables for the years
1970, 1975, and 1980 in Table 7.2.4. Our
computational resources precluded giving
estimates of what, in classical linear re-
gression theory, is termed ''the standard
error of forecast'; however, we were
readily able to use classical tools to obtain
estimates of the standard error of estimate
of each of our supply equations. The latter
measure necessarily underestimates the
more appropriate concept of the standard
error of forecast because it treats the es-
timated regression hyperplane as if it were
the true underlying structure.

After some further refinements, final
estimates of the conditional standarderrors
of our projections under the assumed
price regime were obtained (Table 7.2.5).
High and low bounds were placed on our
projections by the simple device of adding
and subtracting one sampling standard de-
viation from the estimated central values.
On this basis our projections in terms of
decision units for 1970, 1975 and 1980
have the limits indicated in Table 7. 2. §.

(6) The constant price projections so

calculated were then transformed into com-
modity unit projections. In the cases of
lamb and beef, natural and decision units
coincided, so that the high and low projec-
tions in commodity units in fact constitute
one standard deviation above and below the
projected mean values. For all other com-
modities this is not strictly true, for having
set limits of this kind in termns of decision
units, potential variability in yields also
had to be allowed for.

(d) At this stage all the demand and supply
forecasts were brought together on a global
basis. '

On the basis of the ""most likely'" supply/
demand constant price imbalances disclosed
by this approach, certain conjectures about
future commodity prices were made and
these were used to generate second-round
supply estimates. Unfortunately the range
of possible demand and supply imbalances
was so great that it is necessary to treat
the time paths for future commodity prices
as very tentative. In the case of the six-
sector model, the Monte Carlo techniques
sketched above were once more employed,
whilst in all other cases the revised price
assumptions, where relevant, were taken
into account less formally. In the case of
the multi-sectoral projections, a com-
promise was struck between results from
two competing supply models between whose
prior plausibility we were unable to '
discriminate.

Our final projections are tabulated in
Chapter X. Because of the potentially very
wide range of our results—especially in
the case of trade projections—our. tabula-
tions are restricted to conditional forecasts
based on the "most likely' time paths of
prices referred to above. Further, in the
case of the final trade projections, we have
not attempted to fix upon high and low va-
lues, but have only given "most likely"
magnitudes.




CHAPTER III

PROJECTION OF POPULATION, AGGREGATE INCOME AND OUTPUT

1. POPULATION 1960-1980

Population change is the net result of
births, deaths, and net migration. In fore-
casting population, it is more efficient to
project these components separately on the
basis of some plausible assumptions about
them, than to extrapolate past trends in to-
tal population. From the outset it should
be noted that the accuracy of the projec-
tions will depend entirely upon the relevance
of the chosen set of assumptions to the
actual experience of the time-span under
consideration.

The factors underlying births and deaths
tend to be fairly stable in the short run, so
that the element of unreliability that enters
a set of projections on this account is not
likely to be great in the short run. As the
period of projection lengthens, however,
the assumed birth and death rates are like-
ly to become less and less typical of cur-
rent fertility and mortality patterns. A set
of projections need not be based on con-
stant mortality and fertility assumptions—
indeed many of the models discussed later
are not—but the entire set of assumptions
must be decided at the outset of the opera-
tion, and hence the likelihood of correctly
guessing the future course of such condi-
tions diminishes as the time-span of the
projection lengthens.

Net migration tends to be a highly vola-
tile element in population change. In

general, Australia experiences a net inflow
of migrants, but since the rate of inflow de-
pends not only on some set of predictable
circumstances in Australia, but also on
conditions abroad, assumptions concerning
this component of population change are of
necessity highly arbitrary. This is quite
serious when it is considered that migration
has been an important factor in Australian
population growth since World War II.

We have worked out four population pro-
jections?® which are presented in Appendix
Tables A3.1.1 and A3.1.2. They were
prepared in the following manner: The
age-sex distribution for 1960 was taken as
our basic datum. Births for subsequent
years were arrived at by applying the
selected age-specific-fertility rates to the
relevant age groups of the female population.
then births were divided into male and fe-
male and added to the age group 0-5 in the
following time period. The age groups
were allowed to 'age' over time, subject to
a discounting factor determined by the mor-
tality assumptions, and were augmented
by net migration. This procedure was ap-
plied to data classified into quinquennial

26. Models 3. 1(a), 3.1(c) and 3.1 (d) are projections of the
total population, Model 3.1 (b) is of little interest in itself, as
it merely shows the net effect of adding a constant stream of
100, 000 migrants per annum over the period -1960-1980.




age groups. A consequence of this is that

year by year projections are not strictly
valid. 27

W.D. Borrie and Ruth Rodgers in 1961
prepared some population projections for
Australia for 1960-75. Since the period
overlapped so much with that of the present
study, it was decided merely to extend
their estimates for a further 5 years, even
though at the time of the extension (late
1964) it was apparent that some of their
assumptions might not continue to be
relevant. 28

27, That is, with 1960 as our datum we may project to
1965, 1970, etc, However, since we also have data for 1959,
1958 etc,, we are in fact able to give projections for popula-
tion at annual intervals, It should be emphasised, however,
that our 1964 estimates derive from the published 1959 figures,
not from the 1963 estimates, etc, Further information on
methods can be found in: United Nations, Department of
Economic and Social Affairs, The Future Growth of World
Population (United Nations, New York 1958),

28. Summary of Assumptions

(i) Masculinity of Births: 105 male to 100 female
births

(ii) Survival values were based on the mortality ex-
perience of 1957-59, In the present study this
‘parameter’ of the model was inferred from the
early years of Borrie's model, His model was then
re-computed but with inferred figures, and found
to give the results already predicted by him, This
was considered a justification for using these in-

ferred ratios for projection purposes for the years
1975-80.

Net migration;
(a) Model 3, 1(a)- no migrants
" 8.1(b), 38.1(c)-100,000 migrants per
annum
3. 1(d)-90, 000 migrants in 1960-61,
falling to 50,000 by 1965 and

"

constant at that level thereafter,

(b) all models:  Age-sex composition of mi-

Three sets of estimates were prepared
by Morrie and Rodgers (and were extended
in the present study), the main difference
between them being in the assumption con-
cerning net migration. 2°

The fertility and mortality assumptions
and the assumption concerning the age-sex
composition of the migration intake were
based on experience for the late 1950's.
Since the present study was completed, the

from the early years of Borrie's
model, His model was then re-

computed but with inferred fi-
gures, and found to give the re-
sults already predicted by him,
This was considered a justifica-
tion for using these inferred ra-
tios for projection purposes for
the years 1975-1980,

(iv) Fertility Rates;
Model 3, 1(a)- Age-specific fertility rates for
the period 1955-517,
Age-specific fertility rates for
the period 1957-59,
Age-specific fertility rates for
the early years as in model
3.1(b), then rising slightly, then
falling slightly to 1970 to give
a Gross Reproduction Rate in
1970 of 1,614 as compared with
1,682 in 1962. After 1970, fer-
tility is assumed not to change.
For the present study a set of
age-specific fertility rates was
constructed for the post 1971
period which gave the required
gross reproduction rate, by dis-
counting the 1957-59 figures by
the appropriate rate. It was
tested by re-projecting the 1975
population and performed
satisfactorily,

Model 3, 1(b)-

Models 3, 1(c)-
and 3. 1(d)

grants as for the period 1955-59, 29,
In the present study this "para-
meter of the model was inferred

W.D, Borrie and Ruth Rodgers, Australian Population
Projections 1960-75 (Australian National University, Canberra
1961 paper), pages 7-9. ’




Commonwealth Bureau of Census and Statis-
tics has released a set of population projec-
tions for Australia covering the same time
span. 30 Quinquennial estimates were given,
beginning on June Thirtieth 1961 (since that
was a Census date). They differ from

those presented here only slightly, mainly
because different assumptions concerning
fertility and mortality trends were made.

The fertility and mortality behaviour of
the Borrie-Rodgers models is typical of
that observed for Australia in the middle
and late fifties with the exception that in
models 3.1(c)and 3.1(d)the age-specific
fertility rates are permitted to fall slightly
over time. Thefertility rates assumed for
model 3. 1(a) differ from those in models
3.1(c) and 3.1(d) simply because the pre-
sence of migration tends to raise slightly
the fertility of the total population. This is
partly due to the effect that migration has
tended to have on the 'masculinity' of the
population, thereby increasing the propor-
tion of 'ever-married' women, and partly
due to the fact that migrant women have
tended to be more fertile than native born
women.3! The Commonwealth Bureau of
Census and Statistics projections do not ad-
mit of this possibility. Although the Bureau
is aware of the phenomenon, their ap-
proach to the fertility problem is to pre-
pare three sets of projections—one assum-
ing that the conditions of 1957-61 will re-
main relevant, one assuming that fertility
rates will rise at a uniform rate from this
base, and one assuming a uniform fallfrom
this base (Table 3.1.2). They specifically
refuse to state which of these three assump-

’

30, Commonwealth (Bureau of Census and Statistics, Pro-
jections of the Population of Australia 1966-1986 (Canberra, 1965).

31, Borrie and Rodgers, op. cit., p.3-5.

tions they consider most probable.3? The
approach here [Models 3.1(b), 3.1(c),
3.1(d)] is to say that current fertility rates
will rise for a time but will probably sub-
sequently fall slightly, although not con-
tinuously as in the last of the Bureau's

- models.

Figures recently to hand suggest that
our fertility assumptions (and also those of
the official projections) may be unduly op-
timistic.332 The crude birth rate has re-
cently begun to decline after having been
relatively stable since the early 1950's.
Whether or not this fall is the start of a
long term trend stemming from the recent
introduction of the birth control pill is not
certain at this stage. At any rate, a pos-
sible source of upward bias exists in our
assumptions and should be recognised as
such implicitly.

Unlike the reliance to be placed on the
fertility figure, the mortality figure adopted
can be expected to be fairly relevant to the
experience of the next 20 years, as the
crude death rate in Australia is currently
among the lowest in the world, and cannot
be expected to vary much in the future un-
less substantial progress is made in the

32, Commonwealth Bureau of Census and Statistics,

op. cit,, p.1.

33a, Births per 1,000 population
(Australia)

1960
1961
1962
1963
1964
1965

22, 42
22, 85
22,14
21, 59
20. 58
19,61

Commonwealth Bareau of Census and Statistics, Quarterly Sum-
mary of Australian Statistics, No, 260 (June 1966), p.4.




treatment of diseases peculiar to the higher
age groups.33b

It is not contended that migration figures
will necessarily behave as the models as-
sume, but if they do, then it is possible to
see the effect of this on total population
growth. The Bureau of Census projection

illustrates the effects on total population of
net migration intakes of 100, 000 and 70, 000
per annum but they refuse to 'predict' the
level of net migration. :

In fact, immigration has recently risen
to unprecedented levels which could hardly
have been predicted as recently as 1962.3
It is not yet clear whether this rate of in-
flow can be maintained in the long run, but
at present it would seem rather unlikely.

The advantage of the models developed
in this section is that they may be combined
in different ways. For our low projection,
we decided to combine model 3. 1(a) which

33b. Australia:

Crude Birth Rate Crude Death Rate
24.4 per 1,000 population 9, 8 per 1,000 pop.
21,6 9.4

17, 8.8

117, 9.6

19, 10.8

23, 9.9

1950-52 23, 9.4

1954-55 22, 8.8

United Nations, Department of Economic and Social Affairs,
Provisional Report on World Population Prospects as Assessed in
1963 (United Nations, New York 1964) Table 15. 2, p. 27,

34.

1920-4

1925-29
1930-34
1935-39
1940-44
1945-49

Excess of Arrivals over Departures, Australia 1957—64
Permanent Total
71, 622 78,1732
64,879 65, 366
83, 578 76, 791
92, 716 90,135
68,439 61, 521
64,638 62, 522
76,844 71,654
1964 103, 999 99, 342
1965 111, 609 104, 856

Sources: Commonwealth Bureau of Census and Statistics, Australian
Demographic Review No. 213 (Canberra, April 1965).

1957
1958
1959
1960
1961
1962
1963

Commonwealth Bureau of Census and Statistics, Quarterly Summary

of Australian Statistics No. 260 (Canberra, 1966), p.1.
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includes no migration, with half the mi-
grant stream embodied in model 3. 1(b).
This implies a net migrant intake of 50, 000
persons per annum, combined with a ferti-

'lity assumption which is low by the stand-

ards of the late fifties. If the experience
of the past 10 years is a reliable guide, it
seems unlikely that immigration will fall
even lower than is inherent in the model.

For our high projection, we have taken
model 3.1(c) as it stands. This implies a
high fertility rate and net immigration at
the rate of 100, 000 persons per annum.
While net immigration in 1964 and 1965
has been slightly higher, we believe that it
represents a reasonable upper limit on
Australia's population growth in the next
15 years. Our "low" and ""high" projections
are set out in Table 3.1.1. According to
our "low" projection, Australia's popula-
tion will be slightly below 131/2 million in
1975; according to the "hi%h" projection,
it will be slightly below 141/2 million.

Table 3.1.2 compares our projections
with those prepared by the Commonwealth
Bureau of Census and Statistics. Our "low"
projection is lower than any of the Bureau's
models, whilst our "high' projection is also
lower than the highest of the Bureau's
models. Given the uncertainty over the fu-
ture birth rates, it seems to us that most
population projections prepared to date are
more likely to err in overstating future
population growth. Judged by this criterion,
the projections in the present study are then
at least as good as most.

2. AGGREGATE INCOME AND OUTPUT

In this section we briefly review the his-
torical movements in Australia's Gross
National Product, 3® its major components,

35. Many other surveys exist. For example: Commonwealth
of Australia, Report of the Committee of Economic Enquiry,
(Canberra, 1965), Ch, 1—hereafter referred to as the Vernon
Report,

H.W. Amdtand W.M.Corden (eds.) The Australian Economy
(F. W, Cheshire, Melbourne, 1963), Part 1,




Table 3.1.1

PROJECTED POPULATION — AUSTRALIA 1960 TO 1980

Low Projection

(a)

High Projection(b)

Population

000's

Average Annual
Growth Rate for
Quinquennium
(percent)

Population
000's

Average Annual
Growth Rate for
Quinquennium
(percent)

1960

1965

1970

1975

1980

10,278.5
11, 215.1
12, 263.
13, 458.

14, 789.

1.82

1.87

1.95

1.98

10, 278.5
11,536.6
12,915.2
14, 453.5

16,136.0

2.45

2.39

2.38

2.33

(a) Low projection = Model 3, 1(a) plus half Model 3. 1(b);

that is it assumes an immigration component of 50, 000 persons

per year, Fertility is as for the years 1955-57 for the domestically born sector of the population and for the foreign born
and their offspring 1957-59 is assumed.

(b) High projection = Model 3. 1(c). The fertility assumption is that for the years 1957-59 and 100, 000 immigrants per annum

are assumed,

Both projections embody the mortality experience for the years 1957-59.

Sources: W.D. Borrie and Ruth Rodgers, op. cit., Table 7, p.10; Table A3.1.1.




Table 3.1.2

COMPARISON OF POPULATION PROJECTIONS, AUSTRALIA 1961 TO 1981
(Thousands)

Models

High
Projection

Low
Projection

Commonwealth Bureau of Census Model*

3.1(c)

3.1(a) plus
half 3.1(b)

100, 000 Immigrants

70, 000 Immigrants

A

B

C

A

B

C

Population of
Australia as
at 30th June

1960
1961
1966
1971
1976
1980
1981

10, 278.
10, 521.
11, 802.
13, 208.
14, 784.
16, 136.

10, 278.
10, 460.
11, 414.
12, 491.
13, 719.
14, 789.

10, 508.2
11,731.8
13,300.8
15,152.4

17,267.8

10.508. 2
11,690.5
13,153.0
14, 840. 6

16,723.1

10.508.2
11, 649.2
13,005.7
14, 528.6

16,178.7

10.508.2
11,636.1
13, 020.3
14,657.4

16,530.0

10.508.2
11,595.2
12,875.7
14,354.4

16,004.7

10,508.2
11,554.2
12,731.0
14,051.3

15,479.7

10,275.0
10,508.2

* Assumptions: (1) Recent but Unspecified Mortality Rates;

Source:

(2) Fertility Assumptions as Follows: (A) Rise uniformly from 5 to 15 percent above 1957-61 rates;
(B) 1957-61 rates throughout;
(C) Decline uniformly from 5 to 15 percent below the level of 1957-61.

(1)
(2)

Table A3.1.1.
Commonwealth Bureau of Census Model:

Projections of the Population of Australia 1966-86 (Canberra 1965);

(3)

Table 5.

Commonwealth Bureau of Census and Statistics,

Commonwealth Bureau of Census and Statistics, Demography Bulletin No. 80 (Canberra 1962),




and the recent discussion in Australia of
probable future growth rates. This will be
followed by our judgements about the most
realistic upper and lower limits of the future
growth rate in both G.N. P. and real con-
sumption expenditure per head.

The progress of both total and per capita
G.N.P. is shown in Appendix Table A3.2.1.
Two conclusions following from this table
are: (i) During the post-war period, the
rate of growth of G.N.P. has shown marked
irregularities from year to year. Hence
projections based on assumed average
growth rates will provide smoother series
than we can probably expect to prevail in
the future. (ii) The 'real" growth rates
derived depend, in part, on the particular
set of constant prices used. Thus for the
5 years ended June 30, 1960, the average
annual rate of growth of G.N.P. was 4.5
percent at 1953-54 prices, but only 4.2 per-
cent at 1959-60 prices.

Appendix Tables A3.2.2 and A3.2.3 pro-
vide some information about the long term
structural changes which have taken place.
In real terms, the relative importance of
personal consumption expenditure hasbeen
falling slightly, whilst gross capital forma-
tion and exports have been rising. This is
true irrespective of the set of constant
prices chosen or the sub-period considered.
For instance, for the 10 years ended 30. 6.
1964, and using 1959-60 prices, real con-
sumption expenditure grew at an average
annual rate of 3.9 percent, private invest-
ment in dwellings at 4.0 percent, G.N.P.
at 4.2 percent, other private investment at
5.9 percent, and exports at 6.4 percent. In
spite of these trends, personal consumption
. expenditure still accounts for more than 60
percent of G.N. P.

The Report of the Vernon Committee
examined in very great detail the likely fu-
ture rate of growth of the Australian Eco-
nomy. The Vernon Report has been aptly
described as ''the greatest inquest ever con-
ducted into the Australian Economy' and

has attracted much comment and criticism. 36
Central to the report is a discussion of the
rate of growth which would occur ''on the
basis of the continuation of the underlying
trends of the past decade, interpreted and
adjusted in the light of known relevant fac-
tors".% The first projection made by the
Vernon Committee assumes that output per
person employed in each of the major in-
dustries—agriculture, mining, and manufac-
turing — will continue to grow at the average
rate estimated for 1953-54 to 1962-63. Us-
ing projections of the total labour force
(based on a population projection assuming
net immigration of 100, 000 per annum) and
after adding income from ownership of
dwellings and indirect taxes, the Committee
arrives at a total real G.N.P. for 1974-75
which would represent an average annual
rate of growth of exactly 5 percent.38

The Committee makes an independent
projection of aggregate demand based onthe
assumption that real personal consumption
per employed person will rise at the same
rate as in the past (plus a margin to allow
for constant, instead of falling, terms of
trade). By means of input-output analysis
this total expenditure estimate is broken
down into the demands which would confront
the broad industry groups mentioned earlier.
From a comparison of these two projections
the Committee concludes (i) that aggregate
demand by 1974-75 is likely to exceed aggre-
gate supply—implying the emergence of in-
flationary pressure and balance of payments
difficulties, and (ii) that the pattern of de-

36. Among these comments we will refer particularly to
those published in the Economic Record (March 1966), Vol, 42,
No. 97. The entire issue is devoted to a discussion of the Vernon
Report,

37, Vernon Report, op, cit,, p,17-4,

38. However, later comments by individual members of the
Committee make it clear that the "target" growth rate of 5
percent was formulated prior to and independent of this
projection, :




mand by 1975 will require a larger shift of
employment to tertiary industries than pro-
vided for in the first projection. Since real
productivity growth is lower in the tertiary

industries than in the rest of the economy,
this will jeopardise the attainment of the
overall rate of increase of productivity
which has been postulated in the first
projection. '

These projections have been criticised
on a number of grounds. One critic has
called their approach ''simple-minded",
since they neglect past inter-relations be-
tween movements in labour inputs, capital
inputs and technical progress.3? In defence
of the Vernon Committee it might perhaps
be pointed out that more '"sophisticated"
discussions along these lines have not, so
far, yielded any very definite conclusions
about such inter-relations.4°

Again, in a discussion on the meaning
and measurement of economic growth by
the Commonwealth Treasury, it is argued
that a consideration of national accounting
aggregates can lead to misleading conclu-
sions about the growth in total output and
in output per employed worker since the
numerous approximations and assumptions
implicit in estimating such aggregates as
consumption and investment at constant
prices are necessarily ignored.% Despite
these warnings and the strictures of the
Treasury against the use of international

39. H.F. Lydall, Economic Record, op.cit., p. 155,

40, This is, in fact brought out well by Lydall at a later
stage when he points.out: "The fact of the matter is that econo-
mists have not yet unlocked the secret of capitalist economic
growth, We know a great deal about how, when and where eco-
nomic growth has occurred, but very little about the why. Some-
where in the heart of the problem seems to lie a complex inter-
relationship between consumption and investment; but, in spite
of an enormous amount of work on this problem, the secret has
not yet been unravelled, " ibid,, p. 161,

41, Commonwealth Treasury, The Meaning and Measure-
ment of Economic Growth; Supplement to the Treasury Informa-
tion Bulletin (Canberra, 1964), Ch, 1.

comparisons of growth rates, we believe
that such comparisons can serve a useful
purpose in providing benchmarks of the re-
lative performance of the Australian econo-
my. Whilst we admit the difficulties of
such international comparisons, a detailed
study made at the Organisation for Econo-
mic Co-operation and Development sug-
gests that no significant difference was
made to the relative rates of growth of dif-
ferent developed countries by: '(i) adjust-
ing the national estimates to ensure com-

' parability of definitions; or (ii) re-weight-

ing the elements in national expenditure ac-
cording to average European relative
prices instead of national relative prices;
or (iii) re-calculating the European growth
rates on concepts as closely as possible to
the concept of 'material product' used in
Communist countries....; or (iv) deleting
completely one of the fastest growing items
of final expenditures, namely consumer
durables''. 42

As background to discussion about likely
future rates of growth in Australia, com-
parisons with other countries may be use-
ful. Compared with other developed coun-
tries, growth in total output in Australia
since World War II has been fairly impres-
sive—around 4. 3 percent per annum com-
pared with 3.6 percent for Canada, 2.6
percent for the U.K. and about 3.0 percent
for the U.S. for similar periods. Among
O.E.C.D. countries, only Austria (6. 0%),
Italy (6.3%), The Netherlands (4.9%) and
possibly France (4.4%) showed higher aver-
age rates of growth of total output.4? How-
ever when we compare growth in output per
employed worker (''productivity") or in out-
put per head of population (growth in "living
standards'') a different picture emerges.

According to the Vernon Report, real
output per worker increased by 2.0 to 2.3
percent per annum over the period 1953-54

42, W, Beckerman and Associates, The British Economy in
1975, (Cambridge University Press, 1965), pp. 14-15,

43, loc,cit

— e

Table 1.1, p.12,




to 1962-63 (at 1963-64 prices).** This is
similar to the average annual increases in
productivity attained in the U.K. and the
U.S. (2.0%), Canada (1.9%) and Belgium
(2.5%) over the period 1950-62; whilst the
other O.E.C.D. countries (except Ireland)
achieved growth rates in excess of 3.1 per
cent per annum.* If we consider "living
standards'' a similar picture prevails. The
average annual increase in output per head
in Australia has been around 1.8 to 2.0
percent per annum for the different sub-
periods (of 6, 10 and 11 years respectively)
considered in Appendix Table A3.2.3. This
is higher than the 1950-62 rates recorded
for North American countries (Canada—
0.9%; U.S.A.—1.3%) and roughly compar-
able with those European countries whose
performance was lowest (Ireland—1. 7%;
U.K.—2.1%; and Belgium—2.2%). % How-
ever it is considerably lower than the rates
which have been achieved in most European
O.E.C.D. countries.

On the other hand the proportion of
Gross National Product which Australia has
devoted to gross capital formation is rela-
tively high, compared with other countries
for which we have available information. 4
Australia, then, is somewhat of a paradox:
her growth rate of total G.N. P. and the
proportion of resources devoted to capital
formation are among the highest in the
"developed' world, but her rates of growth
of productivity and of living standards are
relatively low.

Although in a purely arithmetical sense
it may be possible to resolve this paradox

44. Vernon Report, op, cit,, Table D-15, p, D-33,

45, W. Beckerman, op.cit,, Table 1.1, p. 12,
46. loc, cit.

47, Australian data; Commonwealth Bureau of Census and
Statistics, Australian National Accounts, 1948-49 to 1963-64,
(Canberra, 1965), Tables 10and 11, Other data: W, Beckerman,
op.cit,, Table 1,6, p. 217,

by pointing to Australia's high rate of pop-
ulation growth, this would not appear to be
a realistic economic explanation of the —by
international standards—1low Australian
rate of growth of output per worker or per
head of population. A recent United Na- -
tions study of economic growth in European
countries concluded that, if there is any
relationship between these variables, it
tends to be in the opposite direction—i.e.
high growth rates in populationand employ-
ment tend to be associated with high rates
of growth in''productivity" or ''living stand-
ards'' rather than the other way around.4®

Beckerman and Associates have exa-
mined the differences in the rates of growth
of Britain and other developed countries in
terms of their Net Incremental Capital Out-
put Ratio (I. C.O.R.).% It is defined as the
ratio of investment (except that devoted to
residential construction) net of deprecia-
tion, to Gross National Product, all divi-
ded by the average annual growth rate of
Gross Domestic Product over the relevant
period. It is thus a rough measure of the
contribution which capital formation makes
to output growth, due weight being given to
depreciation and to the fact that investment
in housing makes for no further growth in
the output stream. On the whole they find
that countries which have shown the highest
per capita growth rates tend to be those with
the lowest I.C.O.R.'s. Although itis diffi-
cult to obtain a comparable estimate for
Australia, partly because depreciation
statistics provide little real indication of
capital use, it is possible to infer that for
Australia in the late 1950's and early 1960's
the I.C. O.R. has been in the range of 2. 85
to 3.0.5% This is on a par with the United

48, Secretariat of the Economic Commission for Europe,
Economic Survey of Europe in 1961, Part II, Some Factors in
Economic Growth in Europe During the 1950's (U, N,, Geneva,
1964), Ch. 1II.

49, W. Beckerman, op, cit,, pp. 28-43.

50, 'Commonwealth Bureau of Census and Statistics, op.
cit,, Tables 11, 12 and 74, -




States, and lower than the U.K. and most

of the Scandinavian countries; however
most of the European countries exhibiting
rapid per capita growth in the post-war
period had lower I.C.0O.R/!s5! This pro-
vides some evidence that Australian capital
formation has been of less than average pro-
ductivity by the standards of the developed
nations.

Australia's unusual position is probably
due to several factors. One possible ex-
planation for a lower capital productivity is
provided by Australia's unusually high rate
of growth of the adult population. This is
probably an important factor in the high pro-
portion of total investment devoted to dwell-
ing construction (never less than 25 percent
of total capital formation since the early
1950's).52 This could explain why Austra-
lian capital formation appeared relatively
unproductive by international standards—
because even after dwelling construction is
netted out for purposes of calculating
I.C.O.R'!s, we are still including associa-
ted investment—e.g., in public works in-
duced by dwelling construction. This type
of investment may have a lower payoff (in
terms of increasing future output) than, for
instance, investment in new machinery and
equipment.

Before formulating our judgements as to
the upper and lower limits of the likely
growth in total output in Australia, it is de-
sirable to discuss briefly the possible
(likely? ) developments in certain key sectors
of the economy which may restrict the rate
of growth which will be attained. Of these
the most frequently discussed is the balance
of payments. According to the Vernon
Committee, in the long run ''the rate of
growth that can be sustained by the economy
will be governed by, perhaps more than
anything else, the extent of the good fortune

51, W, Beckerman, op,cit., Table 1,8, p.31,

52,
and 74,

Australian National Accounts, op, cit,, Tables 73

and good management that attend the ba-
lance of payments'.%3 Unless special ef-
forts were made to promote exports, the
Vernon Committee took a pessimistic view
of future prospects. Given constant 1959-
60 prices and their growth rate target and
assuming that their recommendation that a
ceiling of $300 m. be set on foreign capital
inflow were accepted, their balance of pay-
ments projections for 1974-75 range from
a minimum deficit on current account of

$A 894 million to a maximum of $A1, 394
million.5* "There has been general agree-
ment that the Committee understate the
probable growth of exports, in the light of
what we can now reasonably expect about
the future of mineral exports.'55 The
Commonwealth Treasury itself expects
these exports to double by 1970, and to con-
tinue rising, though less spectacularly,
through the 1970's.5 Granted this, however,
the Committee's views on the size of the
current account deficit by 1974-75 may not
be too pessimistic. There seem few pros-
pects for greatly increasing exports of non- -
agricultural goods other than minerals and
their import projections, which include
some allowance for increasing import sub-
stitution, assume a growth rate of the order
4 to 4.75 percent per annum, 3" compared
with the actual growth rate for the period
1953-54 to 1963-64, at 1959-60 prices, of
5.3 percent per annum. 38

On the other hand Lydall maintained that
"there is an inevitable bias in forecasting

83. Vernon Report, op, cit., p.15-51,

54, ibid,, Table N-10, p. N-12,

55. e.g. J.O.N. Perkins, Economic Record, op. cit.,
pp. 124-28,

56. Commonwealth Treasury, Supplement to the Treasury
Information Bulletin—The Australian Balance of Payments,

E.g. for the calendar year 1964, mineral exports totalled
$226.4 m., never before having exceeded $140 m, (in 1956).
For thé last six months of 1965 they amounted to $206 m,

51,
58.

J.O.N. Perkins, op, cit,
Table A3. 2, 3.




the balance of payments, since we can be
fairly sure about our need for imports but
we are quite uncertain about the possibility
of selling enough exports to the rest of the
world at a reasonable price. Naturally, it
would be foolish to deny the possibility of
balance of payments difficulties; but my own
instinct would be to assume that, provided
we avoid internal inflation in excess of the
world average, the problem will work it-
self out. ' This attitude would seem simi-
lar to that of the Commonwealth Treasury
which argued that ''we cannot hope to anti-
cipate the long run future of the balance of
payments now. 60

The purpose of our ‘discussion is some-
what different from that of the participants
in this debate. They are concerned mainly
with establishing or denying the desirability
of taking long range economic action toavert
possible or likely pressure on our interna-
tional reserves. Whether it would be better
to take such long range precautionaryaction
(which may turn out to be unnecessary) or to
wait until the signs of impending falls in in-
ternational reserves are clearer is a ques-
tion we need not resolve here. Instead we
are concerned with the possibility that bal-
ance of payments difficulties will affect the
future rate of growth of output. That this
possibility exists is undoubted; the impli-
cations of the (plausible) assumptions made
by the Vernon Committee and Perkins show
this. On the other hand, the spectacular
mineral discoveries made since the Vernon
Committee prepared its export projections
provide a salutary warning of the pitfalls of
long range projections or forecasts of the

balance of payments. Onbalance, Reddaway's

guarded pessimism is perhaps the best
judgement one can arrive at as of now. He
expresses it in these terms: '"one's best
view is, therefore, that there may be aten-

© 89, H.F. Lydall, Economic Récord, op.cit., p. 159,

60. Commonwealth Treasury, Supplement to the Treasury
Information Bulletin, The Balance of Payments (Canberra,
February 1966), p. 49,

dency for balance of payments difficulties
to appear over the next twelve years, which
would require some remedial action, . ..
there is no reason to suppose that the diffi-
culties will prove particularly great and
certainly not that they will be insuperable.
The statistical uncertainties do mean, how-
ever, that there might be a really difficult
situation, particularly if external factors
turn out seriously worse than has been
assumed, '8!

A second area of the economy discussed
as a possible limiting influence in the at-
tainment of the 5 percent growth target by
the Vernon Committee is the supply of in-
vestible funds. According to their esti-
mates, fixed capital expenditure as a pro-
portion of G.N.P. would need to rise from
241/2 percent in 1962-63 to 25.9 percent in
1974-175 to achieve the desired increase in
the rate of growth of output. Several
writers have commented on the surprisingly
low incremental Capital Output Ratio im-
plied.%? However, granted the level of in-
vestment to be required, the Committee
produces little convincing evidence that
special efforts will be required to achieve
this. In fact their conclusion about the dan-
ger of an excess of aggregate demand in
1974-75 depends onthe assumption that per-
sonal consumption expenditure will rise at
the same rate as G.N.P.; whilst in the
past 10 years personal consumption expen-
diture has risen proportionately less. 63
On balance, therefore, the supply of invest-
ible funds is perhaps less likely to pose a
problem than the Committee supposed,

61. W.B. Reddaway, Economic Record, op. cit,, p.21.

62. e.g. R. I Downing, op,cit., p.8; H.F. Lydall,
op. cit., pp. 158-59,

63. cf. p. 42 and equation 3.2.1 supra, Lydall makes a
similar point in his argument that, if the Committee had as-
sumed a constant rate of growth in real personal consumption
expenditure per head of population (instead of per employed
person) "this would be almost enough to bridge the gap between
aggregate supply and demand which their projections suggest”,
Lydall, ibid., 157,




though, as pointed our earlier, the produc-
tivity of our capital investment may be a
more important limiting factor.

A third area which deserves some dis-
cussion is the level of defence expenditure.
Whilst it is difficult to say what exactly is,
and what-is not, ''defence'' expenditure, ac-
cording to the Commonwealth Statistician's
definition, expenditure on this item was
$A 544 million in 1964-65, compared with
a planned level of $A722 million (in current
prices) for 1965-66. This represents an
increase of 32 percent, compared with in-
creases of 21 percent and 8 percent res-
pectively in the previous two years. There
seems no reason to expect a reversal in
this trend in the foreseeable future. As
pointed out by the Commonwealth Treasury
""the diversion of output to defence results
both in some slowing down in the rate of
growth of output and, no doubt, in living
standards. .. not only is private consump-
tion likely to be affected, but also the level
of fixed investment, both public and private,
may be lower than it would otherwise have
been, probably withadverse effects uponthe
rate of growth. ''® Inaddition, defence spend-
ing abroad, both for capital purchases and to
meet overseas commitments will have ad-
verse implications for the level of Austra-
lian international reserves, though the quan-
titative impact is difficult to assess.

It is now possible to set some broad li-
mits on the likely future rate of growth of
total output. In terms of past performance,
it seems unlikely that real G.N. P. can grow
at a rate much in excess of 5 percent per
annum; certainly rates in excess of this
have not before been sustained for more than
a year or two. Given our "high' population
projections (which are similar to the ''most
likely' population projections of the Vernon

64, "The Meaning and Measurement of Economic Growth",
op. cit,, p. 19,

Committee), this would imply a growth in
per capita G.N.P, of 2.7 percent— compared
with average rates of 1.8 to 2. 0 percent
which have actually been realised in the
past.

For our "low' projection we shall as-
sume a growth rate in total G.N.P. of
4 percent per annum; if past experience is
any guide it is unlikely that a growth rate of
less than 4 percent would persist for long.
This implies a growth rate of per capita
G.N.P. of 2.1 percent per annum if this
low growth rate is coupled with the low
population projection (or 1.8 percent if it
is coupled with the "most likely' population
projections which need to be specified un-
der the terms of our contract), This gives
a mid-point ""most likely' annual growth
rate of 4.5 percent in G.N.P., at constant
prices, compared to an average pastgrowth
rate of between 4.2 and 4.5 percent during
the post-war period (depending partly on
the number of years taken and on whether
G.N.P. is measured in 1953-54 or 1959-60
constant prices).

The considerations which make it seem
reasonable to expect some slight improve-
ment in the average growth rate are: (1)
some allowance is justified for further im-
provement in the overall management of the
economy; (ii) the substantial mineral dis-
coveries in recent years can be expected to
ease the foreign exchange problems which
have plagued the Australian Economy during
most of the fifties; (iii) the likelihood of
more productive investments in the public
sector as a result of the more critical
standards which one may expect to be ad-
opted in the future;65 (iv) the faster growth
in the work force relative to the growth in
population (resulting from changes in the
age distribution and expected work partici-

65. Commonwealth Treasury, Investment Analysis, Supple-
ment to the Treasury Information Bulletin (Canberra, July 1966),




Table 3.2.1

PROJECTIONS OF GROSS NATIONAL PRODUCT AND CONSUMPTION EXPENDITURE
[all figures in 1959-60 prices — $A]

Gross National Product Personal Consumption

Total

Per Capita

Total

Per Capita

Low | High

Low | High

Low | High

Low | High

13,696.4

16, 664.4 |17, 480.
20, 275.6 (22, 310.
24,669.4 (28, 475.
30, 015.2 (36, 340.

1,332.6

1,485.8]1, 515.2
1,653.4|1,727.4
1, 833.0 |1, 970.1
2,029.4 [2,252.2

8,786.0

10,460.0)10, 910.
12,450.0(13, 550.
14,810.0|16, 820.
17,630.0|20, 880.

854.8
932.6 945.
1,015.2 (1, 049.
1,100.4 |1, 163.
1,192.0 (1, 294.

[Indices — 1958-59 to 1961-62 = 100]

121.
148.
180.
219.

111.5
124.1
©137.6
152.2

113.7
129.6
147.8
169.0

119.1 124.
141.7 154.
168.7 191.
200.7 237.

109. 110.
118. 122.
128. 136.
139. 151.

Source:

Log C = 0.0473 + 0.8876 Log Y
(. 04179)

(.0226)

where C = Consumption
and Y = G.N.P.

fitted to consumption and G.N.P. data at average 1959-60 prices for
the period 1953-54 to 1964-65.

2

(a) 1960 G.N.P. figure is the average for the years 1958-59 to 1961-2 in
average 1959-60 prices: Commonwealth Bureau of Census and Statistics,
Australian National Accounts 1948-49 to 1963-64 (Canberra, 1965)

Table 11.

(b) Consumption figures derived from G.N.P. by means of the following
aggregate consumption function —

R™ = 0.9936




pation rates).%6 Against these considera-
tions, considerations may be made why
growth may be less rapid. Some of these
were, in fact discussed earlier. However,
granted the relatively small past increases
in both productivity and real incomes, when
Australia is compared with other developed
countries, it seemed to us more reasonable
to expect some improvement in the "most

66. "These big increases will occur mainly because of
natural increase rather than migration, They are mainly due to
the generation born since World War II reaching working age.

In point of fact, even if there were no further immigration, the
annual increase in the working age group between 1961 and
1968 would average 105,000, or almost as much as the actual
average of 109,000 from both natural increase and immigration
recorded during the seven years before 1961"., Vernon Report,
op. cit,, p. 4-21,

likely' rate of growth which will be achieved
in the future.

For some purposes it has been necessary
to project not only G.N .P. but also Person-
al Consumption Expenditure at constant
1959-60 prices. To project Personal Con-
sumption Expenditure we used the following
relationship—derived from data for 1953-54
to 1963-64.

(3.2.1) 9
Log C=0.0473 +0.8876 log Y (R°=0.994)
(0.0479) (0.0226)
where C = Personal Consumption Expendi-
ture (in million £ at constant
1959-60 prices),
and Y = G.N.P. (in million £ at con-
stant 1959-60 prices).
Our "high" and "low' projections of Total
G.N.P. and Personal Consumption Expen--
diture are given in Table 3. 2.1 which also
gives per capita projections.




Chapter IV

TRENDS IN AUSTRALIAN CONSUMPTION IN THE POST-WAR
PERIOD — THE ANALYSIS OF DEMAND

1. THE ANALYSIS OF RETAIL DEMAND
FOR BROAD COMMODITY GROUPS

In this section we lean heavily ona paper
originally commissioned by the Australian
Government's Committee of Economic En-
quiry.® For interpretive material we also
draw on two other published papers.% How-
ever, the statistical results have been
brought up to date, and the revised esti-
mates are published here for the first time.
The extension of the model to an analysis of
the demand for six categories of food ex-
penditure also is new.

The basic model considered here is one
of linear expenditure functions,

10
,(4.1.1)vi =

¢ +b, m
j=1 '

+ot+
e T ot TG

i=1,....10),
in which vy is per capita expenditure dur-
ing period t on the ith commodity, Pyt is
the price of the jth commodity at t,

iiPjt

10 .
mi = '51 Vit is total money outlay per capita

during t, and the ajj» b; and cj are constants.

The € it are disturbances.

67. Alan Powell, "A Complete System of Consumer Demand
Equations for the Australian Economy Fitted by a Model of Addi-
tive Preferences”, Econometrica, Vol. 34, No. 3 (July 1966).

68. Alan Powell, "Postwar Consumption in Canada: A First
Look at the Aggregates". Canada Journal of Economics and
Political Science, Vol. 31, No. 4 (November 1965) [in press];
and J. L. Dillon and A. A. Powell, "An Econometric Model of
Retail Demand in Santiago de Chile", Cuadernos di Economia
(August 1965) [in press —Spanish].
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Basis of Estimation

As the technical details of the models
used are given elsewhere,® we describe
here only its main economic characteris-
tics. Basically, the technique consists of
adjusting all expenditure figures to a basis
which is net of the influence of relative
prices. This remaining series is then re-
gressed on a measure of 'supernumerary’
income, and on time. Supernumerary in-
come means a measure of income ‘'left
over' after a certain 'typical' consumption
bundle has been purchased.”™ The trend
term is included in order to allow for the
possibility of shifts in consumers' tastes
over time. For mathematical convenience
we choose as our origin the centre of the
series, sothat & t= 0.

all t

In making allowance for the influence of

relative prices, we subtract from each ex-

penditure series vi; a term 1o
mb, I
i =1

(4.1.2) Wi = Py vi/pi :
b- 3 _- = . _o El
J(pjt/pJ P/ P;)
in which superscript bars indicate means
over the sample period and w is Frisch's
'money flexibility'; i.e., the elasticity

69. Powell, "A Complete System of Consumer Demand
Equations"”, op, cit,

70, The term "supernumerary income" seems to have been
coined by Richard Stone, See his "Linear Expenditure Systems
and Demand Analysis: An Application to the British Pattern of
Demand", Economic Journal, Vol.64, No.255 (September
1954), pp. 511—27.




with respect to total money consumption
outlay of the marginal utility of such out-
lay.™ The first term on the right-hand
side above ensures that the adjusted vari-
able (vit - wit) has zero mean. The more
complicated expression following it is de-
rived from the theory of ''directly additive
preferences', in which substitution deri-
vatives are directly proportional to income
derivatives.’ The postulate of directly
additive preferences implies that marginal
rates of substitution between any two com-
modities are independent of the levels of
consumption of all other commodities,
which is not implausible for broad catego-
ries of consumption such as are considered
here. Under such conditions, the second
term on the right-hand side of (4.1.2) re-
moves the effects of relative price changes
from the expenditure variables.?3

Three features of this relative price ad-
justment are worthy of note. Firstly, if
only one price indicator is usedinthe analy-
sis, implying that pit/pjt is constant for all
t, then the price adjustment vanishes. This
is as we would require. Secondly, price
adjustments are larger for commodities
whose marginal value share bj is large.
Other things equal, this implies a fairly
close relationship between our estimates of
price and income elasticities; that is, a
large income elasticity tends to be associ-
ated with large price elasticity. (But of
course, other things are not equal: in par-
ticular, average value shares are not).
Finally, the adjustment varies inversely
with the absolute value of Frisch's money
flexibility. The rationale of this is that
at higher income levels, the marginal util-

T1. Ragnar Frisch, "A Complete Scheme for Computing all

Direct and Cross Demand Elasticities in a Model of Many Sectors, "

Econometrica, Vol, 27, No, 2 (April 1959), pp. 177-96.

72. H.S. Houthakker, "Additive Preferences”, Econometrica, perity is a consequence of the identity

Vol, 28, No. 2 (April 1960), pp. 244-51,

73. A, Powell, "A Complete System", op. cit,

ity of income is declining faster than at
low income levels. But equally at high in-
come levels, responsiveness to price
stimuli is likely to be low. An inverse re-
lationship thus is clearly indicated.

Additive Preference Transform

The 'typical' consumption bundle men-
tioned earlier is {xy,...., x;45}, where
X; = ¥; / pj i.e., the typical quantity
purchased is measured by the ratio of
sample mean expenditure to sample mean
price. Supernumerary income remaining
after the purchase of such a bundle is
10 -
2173t %

(4.1.3) u

t - M T

This variable has zero mean, as did our
expenditure variable after the removal of
price effects. The time variable is simi-
larly chosen to have zero sample mean.
Finally we regress
(4.1.4)

Yit=Vit T Wi

on the variables ut,
4.1. ., = b.u, +
( 5) Vit blut c;t + € it

t, in the form

which is the additive preference transform
of (4.1.1). As Leser has pointed out, least
Squares is an appropriate technique since
it automatically preserves the additivity of
marginal value shares to unity. Also, the
least-squares trend coefficients sum to
zero across commodities, thus guarantee-
ing that the sum of projected commodity
expenditures is identically equal to our pro-
jection of total consumption outlay.74

74, C.E.V. Leser makes this point in his paper "Demand

Functions for Nine Commodity Groups in Australia”, Australian
Journal of Statistics, Vol.2, No. 3 (November 1960), pp. 102-
113. However, he does not indicate there that this useful pro-

10

>

i=1 %
(4.1.5) above.

= ut (all t), which is preserved in the transformation




Since the regressand yj; is a function of
the unknown parameters {bj} and v, (4.1.5)
cannot be fitted directly. However, an
iterative procedure can be used provided
an appropriate set of starting values for
these parameters is available. In fact, the
method of C.E.V. Leser™ gives good first
round estimates of marginal value shares,
and we have use of these.’® The money
flexibility parameter, w , is estimated
within this iterative framework in such a
way as to minimise the grand total of squared
residuals from the ten equations.

Whilst we have noted above that additiv-
ity in this model is preserved identically,
the properties of homogeneity and symmetry
only hold in certain neighbourhoods. Stone
investigated the unique linear system which
adheres globally to this trinity of demand
theory;?? suffice it here to remark that for
our purpose his model seems unduly res-
trictive. Our approach here was to accept
the linear expenditure system (4.1.1); it
served as a convenient approximation (over
the relevant range of the data) to the analyti-
cally more difficult additive preference expen-
diture equations. Thus above, the additive
preference specification is enforced strictly
only at sample mean prices and expendi-
tures. It is on this basis that (4.1.2) is
derived.

The loss of homogeneity results from
specifying an additive, rather than a mul-
tiplicative, trend in equation (4.1.1). How-
ever, homogeneity is preserved when t=0
i.e., in the middle of the sample period.
Symmetry of substitution derivatives be-
tween any two commodities i and j holds

75, Ibid,

76. In fairness, we must remark that Leser's model is quite
robust with regard to the estimation of income effects, However,
because of his arbitrary postulate that all cross substitution elas-
ticities are equal, we have less confidence in his estimates of
price responsiveness, This led directly to the formulation of the
present model,

1. Richard Stone, op, cit.

only for price ratios such that pit/pi
= p../Pp..
th PJ

Expenditure Series

The ten commodity groups distinguished
in the present study are:
(1) Food
(2) Clothing
(3) Housing
(4) Gas and Electricity
(5) Durable Household Goods
(6) Other Goods
(7) Fares
(8) Tobacco and Drink
(9) Services
(10) Motor Vehicles and Running Expenses.
Expenditure series for these ten items were
compiled from Table 49 of Australian Na-
tional Accounts.®

These ten categories form an exhaustive
classification of personal consumption ex-
penditure.. The names of the categories are
the same as those used in Leser's Austra-
lian study’® save that an additional category
has been added; i.e. motor vehicles and
running expenses. However, the corres-
pondence between his categories and those
employed here is not perfect. In compiling
his aggregates, Leser used the breakdown of
personal consumption formerly shown in the
NationalIncome White Papers, aclassification
which has been superseded in Australian

78. Commonwealth Bureau of Census and Statistics,
Australian National Account — National Income and Expenditure
1948-49 to 1962-63 (Canberra), p. 50,

Expenditure series were compiled as follows:

(1) Food: line 7

(2) Clothing: line 12

(8) Housing: line 17

(4) Gas and Electricity: line 18

(5) Durable Household Goods: line 22

(6) Other Goods: lines 13 + 23 + 24 + 25

(7) Fares: lines 26 + 27

(8) Tobacco and Drink: lines 8 + 9

(9) Services: lines14+ 30+ 32+ 33+ 34+ 35+ 36
(10) Motor Vehicles and Running Expenses: lines 28 + 29

79. C.E.V. Leser, op.cit.




National Accounts. Nevertheless the
categories bearingthe same names should be
broadly comparable betweenthe two studies.

The expenditure series have been de-
flated throughout by mean annual population
as reported in the official Demography
Bulletins. The resultant per capita expen-
diture series are shown in Table 4.1.

Price Series

Only five major components of the Con-
sumer Price Index are regularly published.
This made it necessary, in certain cases,
to assume that the individual aggregand
price series within these components are
sufficiently colinear to justify their use for
more than one commodity. The allocation
of the five components of the Consumer
Price Index over the ten commodity groups
is shown in Table 4.1.2.

However, our results do not depend cri-
tically upon the appropriateness or other-
wise of the specific price indicators. In
fact, it is possible to carry through these
computations using only a single price in-
dicator. The use of only one price indica-
tor, would, of course, be equivalent to neg-
lecting the influence of movements in rela-
tive prices. However, estimates of price
effects in the model we adopt below emerge
essentially as by-products of the estimation
of income effects; consequently, price ef-
fects could be estimated even in the absence
of movements in relative prices.® It re-

80, Thus elements of our model can be traced back to
Pigou's early attempt to estimate price elasticities from budget
data[A.C. Pigou, "A Method of Determining Numerical Values
of Elasticities of Demand", Economic Journal, Vol.20, No. 80
(December 1910), pp. 636-40]. The restrictions imposed by
Pigou's procedure were worked out in elasticity terms by Milton
Friedman in "Professor Pigou's Method for Measuring Elastici-
ties of Demand from Budgetary Data", Quarterly Journal of
Economics, Vol. 50 (November 1935), pp. 151-63, The equi-
valence of a somewhat more sophisticated (i. e, post-Slutsky)
version of this procedure with a model of directly additive pre-
ferences was demonstrated by H.S. Houthakker in his "Additive
Preferences”, op,cit, In the absence of relative price changes,
a prior estimate of wwould be necessary to make the estimation
of price elasticities feasible,
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mains true, of course, that precision can
be gained by using whatever information is
available about movements in relative
prices. This rationale underlies the con-
struction of Table 4.1.2. The price series
themselves are recorded in Table 4.1.3.

Our final remark about these price
series is no more encouraging. Below we
use quantity variables x;; obtained simply
by taking the ratios v;; /p;;. For this pro-
cedure to be entirely consistent internally,
we would require price indexes (such as
Fisher's "ideal" index) which satisfied the
factor reversal test. The Consumer Price
Index, being of the conventional fixed-
weight, aggregate type, fails this test.
However, we had no alternative but to use
the published official series. Their limita-
tions should be kept in mind.

Results

We fitted this model to a 14-year time
series for 1949-50 to 1962-63. The prin-
cipal results are summarized in Table 4.1.4.
Price elasticities are not constant in this
model but vary slowly around the central
values tabulated. Income elasticities have
values (b; my / vi;), which are not very
volatile over the sample period because of
the stability of the average value shares
(vit / m¢). The income elasticities recorded
in Table 4.1.4 again correspond to mean
prices and expenditures.

Some care is needed in interpreting the

statistical reliability of the results. If the
postulates of classical least-squares theory
were apposite, then of 20 estimated income
and trend coefficients, all but 5 would dif-
fer statistically from zero. Only the mar-
ginal value shares of public transportation
(fares), tobacco, and drink, and the trends
in per capita consumption of vice, durables,
and 'Other Goods', fail this significance
test. However, we hasten to add that the
least-squares postulates patently are not




Table 4.1.1

PER CAPITA PERSONAL CONSUMPTION EXPENDITURE BY
COMMODITY GROUPS, AUSTRALIA
1949-50 to 1962-63
(£ per head)

Gas and ‘Durable

Clothing Housing Electricity Household
Goods

v

2t V3t at Vst
32.9 15. .4 16.7

v

39.7 17. . 22.
41.4 18. . 24.
40.8 21. . 23.
43.7 23. . 25.
46.3 26. . 27.

46.7 28. . 28.
46,4 31. . 29.
46.6 33. . 31.
46.17 35. . 33.
50.1 317. . 37.

51.0 40. . 36.
50.1 42. . 35.
50.0 44. . 36.

Motor Total
Tobacco Services Vehicles . Personal
and Drink and Running Consumption
Expenses

Vot Vat Vot Yiot

1949-50 9. 22.17 28. .1 214.

1950-51 10. 25. 32. . .
1951-52 12. 31. 38. . 292.
1952-53 13. 32. ‘ 41. . 303.
1953-54 13. 34. 44. . 3217.
1954-55 13. 36. 47. . 347.

1955-56 14. 38. 50. . 364.
1956-57 15. 41. 52. . 381.
1957-58 14. : 42. 54. . 391.
1958-59 14. 42. 56. . 401.
1959-60 15. 44. 60. . 429.

1960-61 15.6 45.5 62.5 . 443.8
3

1961-62 15.5 45. 64. . 448.0
1962-63 15.4 46.1 66.5 . 462.1

Sources: Expenditure figures from Commonwealth Bureau of Census and Statistics, Australian National Accounts—
National Income and Expenditure 1948-49 to 1962-63 (Canberra), p. 50; deflated by mean annual
population figures from C.B.C.S., Demography 1963, Bulletin No. 81 (Canberra), p. 7.




Table 4.1.2

PRICE INDICATORS USED FOR COMMODITY GROUPS

Commodity Group Component of Consumer Price Index Used

(1)
(2)
(3)
(4)

Food

Clothing

Housing

Gas and Electricity

(1)
(2)
(3)
(4)

Food
Clothing and Drapery
Housing

Durable Household Goods

Other Goods

Fares

(8) Tobacco and Drink

(9) Services

(10) Motor Vehicles and Running Expenses

(5)
(8)
(7)

(5)

Household Supplies and Appliances
n " " 1

" " " 1"
Miscellaneous
1"
"

"

satisfied here, and therefore these tests
should be regarded as no more than guide-
lines. The strong and highly 'significant"
trend against clothing expenditure consti-
tutes a pervasive puzzle which has been de-
tected in post-war series in at least four
other countries, including Canada and Chile.8!

In Table 4.1.5, cross elasticities of de-
mand are given. The additive preference
specification and the fact that the bj are all
positive is sufficient to guarantee that all
commodities are substitutes in the sense
that all estimated cross substitution effects
are positive. Nevertheless, in the present
case, income effects are large enough to

81, The remaining countries are the U.S. and the U.K.
For material on Canada and Chile, see Powell, "Postwar Con-
sumption in Canada", op.cit., and Dillon and Powell, "An
Econometric Model"”, op.cit, For the U.K, see C.E. V. Leser,
"Commodity Group Expenditure Functions for the United King-
dom, 1948-1957", Econometrica, Vol, 29, No, 1 (January 1961),
pp. 24-32; and for the U.S. see James R, Donald, Frank
Lowenstein, and Martin S. Simon, The Demand for Textile
Fibres in the United States, U.S.D. A. Technical Bulletin
No. 1301 (Washington, U.S, Superintendent of Documents,
U.S. Government Printing Office, 1963), p.99. Of these papers
only the last-mentioned is based on a single equation approach;
the strong negative trend against clothing in the U.S. has been
confirmed by anunpublished multiple-equation study by Powell,

result in all commodities appearing as

gross complements; that is to say, the un-
compensated derivatives are uniformly neg-
ative. Again, the tabulated elasticity values
correspond to mean prices and expenditures.
It is highly likely that many of these cross
elasticities do not differ significantly from
zero.

Money Flexibility

The estimate of w, Frish's 'money flex-
ibility', which comes out of these computa-
tions, is -2.87. Unhappily, not even ap-
proximate confidence intervals are available
for this parameter. However, in view of
evidence accumulating elsewhere, thisvalue
seems on the high side. 82

82. Frisch [Ragnar Frisch, "Dynamic Utility"”, Economet-
rica, Vol. 32, No. 3 (July 1964), pp. 418-424] has cited the
work of Johansen, Pearce and Barten, whose estimates of o for
Norway, the U.K., and the Netherlands respectively, are of
the order of -2,  Values of — 1.12 and -1.55 respectively have
been estimated for Chile and Canada [Dillon and Powell, "An
Econometric Model", op. cit.; and Powell, "Postwar Consump-
tion in Canada”, op.cit.]. A value of wbetween -1.5 and
-2.4 has been estimated from U.S, data in an unpublished
paper by Powell, However, Frisch has also mentioned the work
of Amundsen of Norway whose estimate of w is of the order
of -3,
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Table 4.1.3

FIVE PRINCIPAL COMPONENTS OF THE CONSUMER
PRICE INDEX
1949-50 to 1962-63*

Household Miscel-
Clothing Housing | Supplies and laneous
Appliances

Pit Pat P3t Pat Pst

1949-50 . 586 .674 . 761 0.711

1950-51 . 686 .78 .810 .1781
1951-52 . 899 .935 . 891 . 929
1952-53 ,
1953-54 . 035 . 007 . 048 .016
1954-55 . 043 .010 .084 .014

1955-56 .102 . 020 .151 .016
1956-57 .153 .039 - .221 .058
1957-58 .133 .070 .273 . 075
1958-59 .154 . 082 .306 . 087
1959-60 .198 . 094 .352 .098

1960-61 1.2717 1.116 1.448 1.112
1961-62 1.254 1.128 1.507 1.127
1962-63 1.243 1.132 1.550 1.124

* Weighted average of 6 capital cities. Figures are simple averages of 4 quarters.

Source: Commonwealth Bureau of Census and Statistics, Labour Report 1962 and 1963
No. 50 (Canberra), p. 22.

Coefficients of Predicting Equations and estimated trend coefficients {&;}, these
estimated price coefficients constitute our
The price coefficients of the linear equa- basis for allocating projected total personal
tions system (4.1.1) are obtained by suit- consumption expenditure over the 10 groups
ably transforming the estimates of the para- distinguished in this study.
meters.® The estimated price coefficients _
are set out in Table 4.1.6. Because of the = Some Statistical Features of the Estimates
scarcity of price-series, aggregation of the 9
aji's has been carried out where necessary It will be clear from the values of R
in"order to reduce the number of coefficients for the 10 equations given in Table 4.1.4
in line with the number of distinct price in- that the model is very successful as an ex-
dicators available. Together with the set planator, at least over the sample period,
of estimated marginal value shares {bi} of the allocation of consumption expenditures
between commodities. In terms of the
83, Details of these transformations are given in Powell, variance of current expenditures vijt, up-
“A Complete System of Consumer Demand Equations”, op.cit. =~ wards of 96 percent of variation is explained
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Table 4.1.4

A PRINCIPAL RESULTS: ADDITIVE PREFERENCE MODEL OF
PERSONAL CONSUMPTION EXPENDITURES.
AUSTRALIA: 1949-50 to 1962-63

Proportion Annual
of Outlay Shift Value of Student's
Spent on in t for (b) Annual Shifts
Group Demand ' as Percentage
of Mean
'Average'’ Marginal b . Expenditure

() b, i i
1

Commodity Group

Food . 252 .139 .513 .67
Clothing .125 .172 .055 .54
Housing .082 .085 .591 .52
Gas and Electricity | .026 .010 .372 .59
Durable Household -

Goods .081 .135 .050% .98
Other Goods .073 . 092 .128%* .21
Fares .038 . 005%* 171 .61
Tobacco and Drink .104 .027% . 107 .60
Services .138 . 122 .315 .23
Motor Vehicles and

Running Expenses| .080 .213 .276 .58

Elasticity of Demand Sums of Squares "Explained" as
with Respect to (c) Proportion of Total Sum of
Squares for

First
Serial
Correlation
Own Final Original Coefficient (d)
Price Regressand Variable

Income

.55 -0.30
.38 -0.57
.04 -0.42
.37 -0.14
.68 -0.64
.25 -0.50
13 -0.05
.26 -0.11
.88 -0.39
.68 -0.95

.736 0.997
. 922 0.982
.971 0.995
. 994 0.998
. 812 0.960
. 949 0.990
. 800 0.972
.707 0.993
.963 0.996
.97 0.992

.093%*
.164%
.011*
. 044%*
.451%
.505%
.621

.498%*
.464%
.349%

O OO0 U b WN
NOOO+-HOKF~O
[=NeNeNeNeNo N No o N
[=NeNolNolNeNeNo o Ne N/

-

* Not significantly different from zero at 5 percent level under classical least-squares postulates.

(a) Ratio of sample mean expenditure to sample mean price,
(b) Approximate test only, based on classical least-squares postulates,
(c) Evaluated at mean prices and expenditures,

(d) The Durbin-Watson statistic is not tabulated for fewer than 15 observations. Here we have 2mployed the approximate test
statistic

PN g e t 55 df
t = where T is the estimated first serial
N-4 ] 1—r2 ’

correlation coefficient, and N=14 is the number of observations.
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Table 4.1.5

TEN COMMODITY CLASSIFICATION OF AUSTRALIAN PERSONAL CONSUMPTION:
ESTIMATED CROSS ELASTICITIES OF DEMAND*

Food Clothing Housing Gas and Household
i Electricity Durables
1 3 4 5
1 -.036 -.029 -.013 - 018
2 -.281 -.072 -.032 -.046
3 -.212 -.067 -.024 -.035
4 -.075 -.024 -.019 -.012
5 -.343 -.109 -.088 -.039
6 -.256 -.081 -.066 -.029 -.042
7 -.027 -.009 -.007 -.003 -.004
8 -.052 -.017 -.013 -.006 -.009
9 -.179 -.174 -.046 -.020 -.029
10 -.546 -.140 -.062 -.089
Other Fares Tobacco Services Motoring
Goods and Drink Expenses
6 7 8 9 10
1 -.023 -.020 -.052 -.053 -.003
2 -.057 -.050 -.131 -.132 -. 007
3 -.043 -.038 -.099 -.100 - 006
4 -.015 -.013 -.035 -.036 -.002
5 -.069 - 061 -.160 -.162 -.009
6 -.046 -.119 -.120 -.007
7 -.006 -.013 -.013 -.001
8 - 011 -.009 -.025 -.001
9 -.037 -.032 -.084 -.005
10 -.110 -.098 -.255 -.257

* The figure in the table estimates the percentage change in the consumption of the commodity whose identity number
is i , upon a one percent increase in the price of the commodity whose name is indicated at the head of the apposite column,

when all other prices and nominal income are held constant.

of sample mean prices and expenditures,

in all cases.

These proportional changes are estimated in the neighbourhood

The fit is not so good in terms 73, 81 and 80 percent respectively. How-

of the series actually regressed, yjt, but
even here the model explains at worst 71
percent of the observed variation (the equa-

tion for 'vice'), and more commonly a
much higher proportion.

'"Vice' aside, only

the estimated equation for Food, Household
Durables, and Fares explain less than 90
percent of the variation in their correspond-
ing regressor series, yit, the proportions
of variation explained in these cases being

58

ever, too much should not be made of the
empirical performance of this model since
its success is based partly upon exogenous
shifts in tastes or other factors for which
we have tendered no explanation. The
model's potential accuracy in prediction
will be contingent upon these trends contin-
uing uniformly at the rate suggested by the
sample period. With the exception of the
category Fares, which is relatively



Table 4.1.6

TEN COMMODITY CLASSIFICATION OF AUSTRALIAN PERSONAL CONSUMPTION:
PRICE COEFFICIENTS FOR LINEAR PREDICTING EQUATIONS

Coefficient with Respect to the Price Hof
Equation Houshold
Food Clothing Housing [Supplies and|{piscellaneous
Appliances
1. Food 60.1563 -3.2301 -2.2378 -4.8371 -10.8069
2. Clothing -12.0462 19.2897 -2.7858 -6.0215 -13.4533
3. Housing -5.9628 -1.9904 14.7707 -2.9806 - 6.6594
4. Gas and Electricity | —0.6843 -0.2284 -0.1583 7.9224 - 0.7642
5. Houshold Durables -9.4552 -3.1562 -2.18686 7.1786 -10.5597
6. Other -6.4094 -2.1395 -1.4822 11.5342 - 7.1581
7. Fares -0.3589 -0.1198 -0.0830 -0.1798 11.7868
8. Tobacco and Drink -1.8710 -.6246 - .4327 -.9353 29,7904
9. Services -8.4957 -2.8359 -1.9647 -4.24867 22.6486
10. Motoring -14.8728 -4.9647 -3.4395 -7.4345 -14,8243
Sum®) 0 0 0 0 0

(a) Price indicators shown are components of the Consumer Price index,

(b) Discrepancies are due to rounding errors,

unimportant from the viewpoint of the pre-
sent study, autocorrelation in equation
errors seems mercifully absent.

Analysis of the Demand for Food

Recent conjectures about the form of
consumers' utility functions have led to a
number of interesting hypotheses for the
empirical analysis of demand.
most ambitious attempt in this area is
Pearce's 'neutral-want-association' hypo-
thesis, # under which consumers' deci-
sions are made according to a hierarchical
ordering which, rather than requiring the
simultaneous consideration of decisions
ranging in importance from the purchase of
a packet of pins to the acquisition of a new
house, enables the optimizing process to be
studied at successive levels of aggregation.
In this study we attempted to estimate price

84. I F. Pearce, A Contribution to Demand Analysis
(Oxford University Press, 1964).

Perhaps the
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and income elasticities for a six-category
classification of 'Food' expenditures under
a hypothesis broadly equivalent to neutral-
want-association. 85 Unfortunately, we were
unable to achieve convergence of the iter-
ative procedure with which it was hoped to
estimate the Pearce-type demand relations.
Consequently, we present here estimates
of the demand for six major items of food
consumption, based partly on a model of
the type introduced by Leser® and partly
on a prior estimate of Frisch's 'money
flexibility'. However, apart from certain
unavoidable arbitrary elements, the broad
principle of separability invoked here is of

85. The equivalence is broad, rather than exact, because
we chose to work with linear expenditure systems rather than
with first difference equations for quantity indexes; most of
Pearce's theorems are stated in terms of the latter.

86. C.E.V. Leser, "Demand Functions for Nine Commodity
Groups in Australia”, op.cit. Itisa great advantage of the
Leser-type estimates that they exist under very general condi-
tions, and may be found by computing an explicit algebraic
formula rather than by iterative means,



the same genre as that proposed by Pearce;
i.e., we suppose that:

(1) Relative prices of goods within the
food group affect only the allocation of ex-
penditures within that group, having no ef-
fect upon the total amount spent on 'Food',
and no effect upon the consumption of items
external to the food group. Absolute prices
of goods within the food group affect the
consumption of goods outside the group only
to the extent that they affect the level of
the price of 'Food' in general.

(2) Expenditure on "food' is fully deter-
mined by the scale of total consumption ex-
penditures and by the relative ratios borne
to an index number representing the price
of 'Food' by index numbers representing
the prices of the nine competing consump-
tion groups discussed at the beginning of
this chapter.

From (2) it follows that the allocation of
expenditures within the food group in only
‘dependent on income to the extent that such
expenditures depend upon the scale of
spending upon the food group in general
(which in turn depends upon total consumer
spending and thence upon income). More-
over, should the price of some competing
group rise ('Clothing', say), the only res-
ponse occurring in the consumption of a
good within the food category ('Meat and
fish' say) will occur via the induced effect
of curtailing the consumption of food in
general. Cross price elasticities involving
the consumption of a good within the food

group and the price of another major group .

hence consist entirely of an income effect,
substitution effects by assumption being
absent. Cross elasticities between the con-
sumption of another major group and the
price of an individual food item, however,
involve both an income and a substitution
effect, both of which will be damped in
greater or lesser degree depending upon
the importance within the price index for
"Food' of the particular food item in

question.

Again we have fitted linear expenditure
functions

(4.1.8) fi,c =

6
ERARTAE

By v Tt ey
i=1...,6)
in which fj{ is current money expenditure
at time t on the it! food category; it is a
price index for the jth food item at 't; vii=
ZJ=1 fit, as before, is total expenditure on
food during t; aij, fiand Yi are constants,
and the ej{ are disturbances. As mentioned
we attempted to estimate (4.1.8) by making
use of its 'neutral-want-association'trans-
form, which is analogous to equation (4.1.5).
When this attempt failed, we were faced
with essentially two alternatives. The first
was to attempt to fit a model with rather
less drastic prior specification. In parti-
cular, we had in mind a model basically not
too different from the supply model of Chap-
ter VIwhich would allow us to estimate as
parameters the (9) (i.e., 15) cross elasti-
cities of substitution. This course was '
made doubly attractive in view of the doubts
expressed by Pearce himself on the plausi-
bility of the neutral-want-association hypo-
thesis for estimating demand relations
among major items of food consumption.
The difficulty was that new computer pro-
grams needed to be written, and our time
had ample competing demands with higher
potential pay-offs in terms of the overall
aims of our study. The second, but less
satisfactory alternative, was to adopt
Leser's specification that all cross elasti-
cities of substitution between our six food
items were equal, and to estimate income
responses under these conditions. Since
Leser's method is quite robust with regard
to the estimation of income elasticities, the
result could then be modified ex post to ob-
tain estimates of price responsiveness based
on Pearce's specification by using the esti-
mate for the elasticity of the marginal

87. Pearce, op.cit., p. 248,




Table 4.1.7

PER CAPITA EXPENDITURES ON FOOD BY BROAD GROUPS,
AUSTRALIA: 1948-49 to 1961-62
(£per head)

Bread and| Meat and |[Dairy and Sugar, Fruit and
Cereals Fish Eggs | Preserves, and Vegetables
Confectionery

flt f2t f3‘c f4t f5’( f6t

1948-49 .17 13.79 10.53 .50 8.32 .14 | 49.
1949-50 .53 15.14 11.28 .97 9.58 .56 | 54.
1950-51 .85 17.54 12.96 .54 11.18 .34 | 62.
1951-52 | 11.04 21.29 16.78 .35 14.95 .71 | 78.

1952-53 | 12.01 22.25 19.69 .08 13.65 .76 | 82.
1953-54| 12.58 23.35 20. 60 11.70 14. 89 .33 | 87.
1954-55| 13.09 25.05 20.39 .79 14.50 .02 | 89.
1955-56 | 13.71 26.43 20.81 .23 15.94 .30 | 94.
1956-57 | 14.78 27.00 21.22 .81 16.53 .75 | 98.

1957-58| 15.13 27.05 21.36 .86 15.73 .53 | 97.
1958-59 | 15.54 27.68 21.26 .43 16.17 .83 | 99.
1959-60 | 16.25 29.49 21.79 . 80 16.09 .21 103.
1960-61 | 16.81 31.09 22.02 .31 17.48 .21 [107.
1961-62 | 17.07 31.12 21.78 .71 17.54 .32 [108.

Sources: Expenditure figures from Commonwealth Bureau of Census and Statistics,
Australian National Accounts—National Income and Expenditure 1948-49 to
1963-64 (Canberra, 1965), p. 51.
Mean annual population statistics from C.B.C.S. » Demography 1963,
Bulletin No. 81 (Canberra), p. 7.




Table 4.1.8

PRICE INDEXES FOR SIX MAJOR CATEGORIES OF
FOOD CONSUMPTION, AUSTRALIA:
1948-49 to 1961-62

Dairy
Products
and Eggs

Meat
and Fish

Bread and
Cereals

Sugar
Preserves and
Confectionery

Fruit and
Vegetables

nlt w2t n3t

m4t w5t

1948-49 .55 .45 .52
1949-50 .59 .52 .56
1950-51 .68 .68 .62
1951-52 .85 .97 . 82

1952-53
1953-54 .02 .01 .04
1954-55 .07 .05 .05
1955-56 .11 .10 .11
1956-57 .17 .13 .12

1957-58 .24 .13 .16
1958-59 .25 .17 .14
1959-60 .29 .28 .18
1960-61 .37 .47 .18
1961-62 .43 .36 .18

.61 .52
.62 .59
. 67 .74
.84 .01

.03 .15
.04 .98
.04 .39
.12 .58

.13 .08
.15 .12
.18 .13
.22 .29
.22 ‘ .33

Sources:

Commonwealth Bureau of Census and Statistics, Labour Report, 1962
and 1963, No. 50 (Canberra), p.22.

Based partly also on retail price material supplied by the Bureau of

Census and Statistics.

utility of money which we obtained in the
more aggregative study. In this case a
computer program was immediately avail-
able, and our choice was influenced by this
consideration.

Price and Expenditure Series for 'Food'

A six-commodity classification of food
expenditures for the fiscal years 1948-49
to 1962—63 is given by the Commonwealth
Bureau of Census and Statistics in its Na-
tional Accounts statistics.!® These figures

88. Commonwealth Bureau of Census and Statistics,
Australian National Accounts—National Income and Expendi-
ture 1948-49 to 1963-64 (Canberra 1965), p. 51.

have been deflated by the official estimates
of mean annual population8® and the result-
ant per capita series are given in

Table 4.1.7.

There are no official price series for
these six groupings of food items. We
compiled the series shown in Table 4.1.8,
using the series of average retail prices of
food items published by the Commonwealth
Bureau of Census and Statistics and some
data for additional items which was made
available by the Bureau.

89. Commonwealth Bureau of Census and Statistics,
Demography 1963 (Bulletin No. 81, Canberra), p. 7.




Table 4.1.9

SIX-COMMODITY CLASSIFICATION OF FOOD
CONSUMPTION EXPENDITURE, AUSTRALIA
PRINCIPAL RESULTS: DATA FITTED BY LESER'S MODEL
1948 —49 TO 1961 —62%*

Proportion Annual Annual Shifts
of Outlay Shift Value of Student's |as Percentage
Food Sub- Spent on in t for (b) of Mean
Commodity Group Demand Expenditure
Group

Average' | Marginal

(@) B 5t i i 100Y; / f

Bread and
Cereals 0.1496 0.1636 0.0986 0.760
Meat and Fish | 0.2787 0.3592 0.0551(n) 0.228
Dairy and Eggs| 0.2162 —0.0211(n)—0.2018 —1.,077
Sugar,
Preserves and|
Confectionery | 0.1343 0.1857 |—0.0038(n) . —0.033
Fruit and
Vegetables 0.1669 0.2299 |—0.0731(n) 4,00 —0.505
Other 0.0544 0.0826 0.1251 3.65 2.654

Sums of Squares
Elasticity of Demand with "Explained" as
Respect to (c) Proportion of Total First Serial
Sum of Squares for Correlation
Food Coefficient (d)

Expenditure Final Original
P (e) () Regressand Variable

1.094 0.60 0.847 0.997
1.289 0.71 0.850 0.994
—0.097 —0.05 0.706 0.984
1.382 0.76 0.892 0.992
1.378 0.76 0.797 0.972
1.520 0.84 0.822 0.982

* All expenditure equations based on an estimated value of 0,7254 for the common cross elasticity of substitution,

(a) Ratio of sample mean expenditure on ith group to sample mean total food expenditure.

(b) Approximate test only, based on classical least-squares postulates,

(c) Evaluated at mean prices and expenditures,

(d) The Durbin- Watson statistic is not tabulated for fewer than 15 observations. Here we have employed the approximate

test statistic,

fYN-4

L e where T isthe estimated first serial

correlation coefficient, and N=14 is the number of observations.
(e) ﬁivi/ fi
(f) 0.55 X [expression (e) above]. .
(n) Not significantly different from zero under classical postulates at 5 percent significance level. -




Table 4.1.10

SIX COMMODITY CLASSIFICATION OF AUSTRALIAN FOOD CONSUMPTION:
ESTIMATED PRICE ELASTICITIES OF DEMAND:*

((Ry)

Bread and
Cereals

Meat and
Fish

Dairy
Products
and Eggs

Confectionery

Sugar,
Preserves
and

Fruit and
Vegetables

Row Total =
Negative of
Total Food
Expenditure

4

Elasticity
for i

. Bread and
Cereals

. Meat and
Fish

. Dairy
Products
and Eggs

. Sugar,
Preserves,
and

Confectionery

. Fruit and
Vegetables

. Other

—0.128

—0.128

—0.141

—0.212

—0.212

—0.233

—0.309

—0.308

—0.340

—0.578

—0.096

—0.106

—0.120

—0.599

—0.132

—0.035

—0.035

—0.568

—1.094

—1.289

—1.382

—1.378

—1.520

Based on Leser-type estimates of marginal value shares, and on a prior estimate of - 2,87 for Frish's "money flexibility"” (see text). Elasticities are measured
at mean prices and expenditures, The figure in the table estimates the percentage change in the consumption of commodity i when the price of j rises by
one percent, total money food expenditure and all other prices remaining constant,




Results

Marginal value shares, trend coefficients
and income elasticities, % together with
measures of goodness of fit, autocorrela-
tion in residuals, etc., are given in Table
4.1.9. These results have been obtained

by using Leser's method.%

We have expressed some concern about
the probable quality of price elasticity es-
timates obtainable by Leser's method.
Whilst in the current application (as dis-
tinct from the previous application to broad
commodity groups) we also have some re-
servations about Pearce's 'neutral-want-
association' specification, we nevertheless
believe that it represents an improvement.
We recall that a vital parameter of the
more aggregative ten-sector model was
Frisch's money flexibility, w, defined by

- dv m
(4.1.7) WE T o
where v is the marginal utility of total con-
sumption outlay, m. Within our hierarchial

of, of v

; . i i
90. Since —
am f, v

_1
1 am '

the income elasticity for a particular food sub-group is ob-
tained by multiplying the sub-group's estimated elasticity
with respect to total food expenditure by the estimated income
elasticity for Food as a whole,

91, C.E.V. Leser, op,cit. Our goodness of fit criterion
for the common cross substitution elasticity of this model has
been to select that value which minimises the grand total of
residual sums of squares from the six fitted equations,

framework of decision-making, this para-
meter, together with the marginal value
shares f§j, determines all direct and cross
demand. In fact, it can be shown that if

LT is the elasticity of consumption of sub-
commodity i withrespectto the price of
sub-commodity j, then the njj (evaluated at
mean prices and expenditures)are givenby

(4.1.8) nij=% A (B

o

in which A= ’Tfll/w , 0

. =-95..)- 1.
J 13) J]
ij is Kronecker's

delta and the {f;} are meanexpenditures on
the various food sub-commodities. From
the ten-sector study reported above, our
estimate of w is -2.87. We have used this
value and the estimates of the fi in Table
4.1.9 to compute the price elasticities of
Table 4.1.10. We emphasise once again
that this procedure lacks internal consis-
tency to the extent that the w value used
has been imposed from outside, having no
necessary connection with that w which
would be suggested on criteria of 'best

fit' by the food consumption datathemselves.

Finally, we give estimates of the price
coefficients {aij}for predictive purposes in
Table A4.1.1.%2

92, These estimates are based on the Leser model; how-
ever, they do not correspond exactly with the f; and ¥, of
Table 4.1.9. The difference—which, at all events is trivial—
is due to the fact that Table A4.1,1 is based on an estimate of
the common cross elasticity of substitution which maximises
the sum of R%s of the six fitted equations, Table 4.,1,9, on the
other hand, is based on an estimate of this parameter which
minimises the grand total residual sum of squares from the six
fitted equations,




THE DEMAND FOR INDIVIDUAL COM-
MODITIES —INTRODUCTION

(a) Real Personal Disposable Income
per Head and Real Personal Con-
sumption Expenditure per Head

In the following analysis of Australian
demand for individual agricultural products,
the level of per capita income is a variable
often used to explain the level of per capita
consumption. Since the same income data
are used for all commodities, we discuss
here the principles used in the construction
of the income series.

The Australian National Accounts in-
clude tables of the main aggregates of Na-
tional Income at 1953-54 prices (for the
years 1948-49 to 1959-60) and at 1959-60
prices (for 1953-54 to 1963-64).93 How-
ever, Personal Disposable Income at con-
stant prices must be estimated from these
main aggregates.% Aggregate income is
divided by the mean population at 31 De-
cember to obtain per capita income figures.

There are some disadvantages in using
Personal Disposable Income as an explan-
atory 'income'' variable in the Australian

93. Commonwealth Bureau of Census and Statistics,
Australian National Accounts, National Income and Expendi-
ture, 1948-49 to 1963-64, (Canberra, 1965).

94, Personal Disposable Income comprises all Personal
Current Receipts less Income Tax and estate and gift duties
payable. For each year 1948-49 to 1959-60, the ratio of
Personal Consumption Expenditure at 1953-54 prices to Personal
Consumption Expenditure at current prices is calculated, This
ratio is then applied to Personal Disposable Income in order to
obtain Personal Disposable Income at 1953-54 prices, For the
years 1959-60 to 1963-64, the same technique is applied giving
a series of Personal Disposable Income at 1959-60 prices. The
two series are linked at 1959-60 in order to give a single series
of Personal Disposable Income at constant prices, For the two
years 1946-47 and 1947-48, the Commonwealth Statistician
does not publish National Income at constant prices and various
price indexes have been used to adjust the published data,

context. In particular the wool boom of
1950-51 raised the Real Personal Dispos-
able Income per head to a level which it did
not achieve again until 1963-64. Since the
increase in income was mainly in the hands
of pastoralists, forming a small proportion
of the total population, we would not expect
this increase to stimulate much additional
expenditure on agricultural products. In
many cases we prefer to assume that house-
holds and individuals make the savings-
consumption decision first and then make
the decisions regarding the allocation of to-
tal consumption expenditure to various com-
ponents. Hence most of the equations have
also been estimated with Personal Consump-
tion Expenditure per head as an explanatory
variable.

Personal Consumption Expenditure at

constant prices is available in two series

as noted above—at 1953-54 and 1959-60
prices. The two series have been linked at
1959-60, and for the years 1946-47 and
1947-48, the same method was employed

as was used in obtaining Real Personal Dis-
posable Income per head. Table 4.1.2 pre-
sents data for both Personal Disposable In-
come and Personal Consumption Expenditure.

(b) 'Real' Prices

The Labour Report® contains average
retail prices of several food commodities
for each month and for each capital city. A
general method has been employed for cal-
culating an index of the Australian average
annual price of each commodity and this
method is discussed here.

(i) For each city a simple average of

monthly prices in each fiscal year
is calculated for the commodity.

(ii) An average annual price for Austra-

lia as a whole is calculated by weight-
ing each of the six city prices ac-

95. Commonwealth Bureau of Census and Statistics, Labour

Report, (Canberra, published annually),




cording to the following scheme:

Sydney 0.4

Melbourne

Brisbane

Adelaide .

Perth .07

Hobart 0.03
This weighting system corresponds
closely to that used in the calculation
of the Consumer Price Index, the
weights being derived from the popu-
lations of the cities at the 1954 Census.
Using 1952-53 as a base year and
giving it the value of 100, the weight-
ed average annual price is expressed
as an index.
'Real' price is calculated by dividng
the index of the commodity's price
by the Food component of the com-
bined Six State Capital Cities Con-
sumer Price Index.
In some cases the prices of several
commodities are combined to form a
single price index. Meat prices are
derived in this way. The Common-
wealth Statistician published retail
prices of various cuts of each major
meat type. To obtain a price for
each of these types—beef, lamb, mut-
ton and pork—the prices of the several
cuts were combined, on the basis of
the weights in the regimen of the
Consumer Price Index, Labour Re-
port 1961,

(¢) Consumption Units

If the age structure of a population is
changing, the analysis and projection of de-
mand for individual products should poss-
ibly be considered in terms of consumption

_per consumption unit rather than consump-
tion per person. With most food items,
some variation exists in the average levels
of consumption of different age groups. In
our calculation of the growth of the number
of consumption units we took the indices re-
ported in U.S. Department of Agriculture,
Economic Research Service and Foreign
Agricultural Service, United Kingdom:
Projected Level of Demand, Supply and Im-
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ports of Farm Products, in 1965 and 1975.
ERS-Foreign 19 (Washington, D.C., 1962),
Table 1, p. 90. We reproduce the relevant
section of the table here as Table A4.2.1.

In the determination of the number of
consumption units in the economy, indivi-
duals are given a weight according to their
age and sex, and on the particular food
group being considered. Some analysis of
the comparative growth of population and
of the number of consumption units was
carried out for various food groups. In our
analysis, the basic consumption unit is a
male aged 20-64 years. For each commo-
dity group, other members of the population
are given a weight according to the manner
in which their consumption of that commod-
ity differs from the consumption of the basic
unit. For instance, males aged 10-14years
are given a weight of .70 for meat, but a
weight of 1.20 for cereal and potatoes.

Table 4.2.2 shows that with regard to
growth in the number of consumption units
in the commodity, the age and sex distribu-
tion of the population projected for 1980 is
little different from the distribution in 1960.
It is apparent that the projection model used
does not affect this result in any significant
way. There was a greater diversity in the
growth of population and consumption units
for certain commodities (notably alcoholic
beverages) in 1950 to 1960 than in the pro-
jection period 1960 to 1980. The concept of
consumption units may be more valuable in
the analysis of existing data than in the pro-
jection of future consumption.

(d) Trend Variables

The use of trend variables is avoided
wherever a reasonable explanation of changes
in consumption can be obtained from appro-
priate economic variables. Where a trend
variableis included in aregression equation.
it is often found that its relation with the de-
pendent variable is so strong that it swamps
the economic variables in the equation. The
trend variable may give a satisfactory 'ex-
planation' of past changes in consumption,
but it is seldom that it can be used




Table 4.2.1

PERSONAL DISPOSABLE INCOME PER HEAD AND PERSONAL CONSUMPTION
EXPENDITURE PER HEAD, AUSTRALIA: 1946-47 TO 1963-64

Real Personal Disposable Income
£ per head (1953-54 prices)

Real Personal Consumption Expenditure
£ per head (1953-54 prices)

322.
344.
354.
378.

1946-47
1947-48
1948-49
1949-50

1950-51
1951-52
1952-53
1953-54
1954-55

426.
361.
363.
367.
383.

390.
384.
371.
385.
403.

1955-56
1956-57
1957-58
1958-59
1959-60

1960-61
1961-62
1962-63
1963-64

401.
401.
415.
4417.

294.
295.
317.
326.

338.
325.
310.
326.
342.

343.
339.
344.
348.
365.

363.
365.
379.
389.

Source:

Commonwealth Bureau of Census and Statistics, Australian National Accounts’
National Income and Expenditure, 1948-49 to 1963-64

(Canberra), pp. 22-23.

confidently in projecting consumption. In
the analysis of the demand for dairy products
and wheat, discussed later in this chapter,
trend variables have been used. In each
case an explanation of the form of the vari-
able is given when it is introduced.

3. THE DEMAND FOR DAIRY PRODUCTS

Our analysis of post-war trends in the
consumption of dairy products starts with
the year 1950—51, after butter rationinghad
been discontinued. A detailed study of the

Australian dairy industry was made under
the direction of N T. Drane and H.R.
Edwards, and we make considerable use of
the chapter dealing with the demand for
dairy products .8

The Consumption of Liquid Milk

Available data on liquid milk consumption
include the milk used in the production ofice
cream and confectionary. In fact the data
represent a residual after the total whole

96. N.T. Drane and H.R. Edwards ed. , The Australian
Dairy Industry (F. W, Cheshire, Melbourne, 1961). R.S.G.
Rutherford was the author of the chapter on demand and we
shall use his name when referring to the book.




Table 4.2.2

ESTIMATED GROWTH OF POPULATION AND CONSUMPTION UNITS
AUSTRALIA, 1960 TO 1980
Figures expressed as a percentage of 1960 levels

1960 1970 1975
All models |3.1(a) [ 3.1(c) [3.1(d)[3.1(a) |3.1(c)|3.1(d)

Population 100 113. 125.6 | 121. 140.6 | 132.
General Consumption Units 100 113. 125.5 | 121. 140.3 | 132.

Consumption Units for:
Milk 100 113.
Meat 100 114.
Fats 100 113.
Cheese and Eggs 100 113.
Cereal and Potatoes 100 113.
Fruit 100 114.
Beer 100 114.
Wine 100 115.
Spirits 100 114.

125.
125.
125.
125.
125.
125.
126.
126.
126.

121.
121.
121.
121.
121,
121.
121.
121.
121.

140.
140.
140.
140.
140.
140.
140.
140.
140.

132.
132.
132.
132.
132.
132.
132.
132.
132.

6
1
8
7
7
1
4
0
8
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Source: Based on data of Table A3.1.1 and Table A4.2.




milk production has been allocated to other
_forms of utilisation.

Table 4.3.1 shows that since 1950-51 per
capita consumption has remained fairly’
constant with only slight variations from
the annual figure of 289 1b to 294 1b per
capita (28-28.5 gallons). In the post-war
period of butter rationing, consumption of
liquid milk was somewhat higher—an aver-
age 30. 8 gallons per capita. This was due
perhaps, to the limited availability of butter
and a generally freer supply of other dairy
products to the civilian population. When
considering pre-war consumption Rutherford
found a steady increase in the per capita
consumption of liquid milk through the
1930's with a peak in 1946-47. The crude
birth rate, used as a measure of the pro-
portion of the population under 1 year, was -
rising during the 1930's and was considered
by Rutherford to be the most useful explan-
atory variable.% However, the crude birth
rate was not a very useful variable when
looking at the post-war period.

Two regression equations were fitted to
the data for 1950-51 to 1962-63. While they
gave coefficients with correct signs, none
were significantly different from zero when
judged by the usual tests.

(4.3.1) logQ__ = 2.445 + 0.040 log Y
m (0.078)
+0.142 log B
(0.250)

-0.139 log P
(0.109)

®2 - 0.253)
(4.3.2) logQ__ =1.768+ 0.118 log C
m (0.147)
+ 0.375 log B
(0.411)

1

-0.0566 log P
(0.143)

(R® = 0.253)

where Q

1

is per capita consumption,
M in pounds,

personal disposable income,

at constant (1952—53) prices,

Y

97. Rutherford, op, cit., pp. 62-64.

C total consumption expendi-
ture at constant (1952-53)
prices,

real price of liquid milk
(1952-53 base) at constant
(1952-53) prices,

B crude birth rate,

P

The coefficients of multiple determina-
tion, R2, have a value of only 0.253—that
is, only 25 percent of the variation in per
capita consumption is accounted for by the
income, price, and birth rate variables
used. Since the coefficients are not statis-
tically significant we should not exaggerate
the low values of the resulting elasticities. o8
However, our estimated elasticities are not
nonsense values but are similar to those
obtained in other developed countries. Thus,
one group of research workers has calcu-
lated the income elasticity of demand for
milk and milk products (excluding butter)
for Canada as 0.10 and for the United States
as 0.05, both measures being related to the °
income levels of 1957-59.99 According to
another survey conducted by F.A.O. "In
summary, it appears that in the developed
countries increases in disposable income
and relatively small price changes have but
little effect upon liquid milk consumption.
On the basis of the information available,
such factors as food habits, availability and

. quality of milk seem to have a greater im-

pact upon milk consumption levels'' 100

98. We also fitted semi-logarithmic equations to the data,
When calculated for income and price levels of 1962 — 63,
the income and price elasticities of demand for liquid milk were
0.024 and -0. 127 respectively, The value of RZ was 0. 229,

99. Food and Agriculture Organization of the United Na-
tions, Agricultural Commodities—Projections for 1970 (Special
Supplement to Commodity Review, 1962, Rome), p. A-14,

100. Food and Agriculture Organization of the United Na-
tions, Means of Adjustment of Dairy Supply and Demand,
Commodity Bulletin Series 37 (Rome, 1963), p. 47.




COMSUMPTION AND PRICES OF DAIRY PRODUCTS AND MARGARINE
AUSTRALIA, 1946-47 TO 1964-65

Year

Consumption Per Head Per Annum

Index of 'Real' Prices (1952-53 = 100)

Liquid
Milk (b)
(1b)

Butter
(1b)

Table
Margarine
(1b)

Other
Margarine
(1b)

Butter

Cheese

Condensed
Milk

Table
Margarine

(c)

1946-47
1947-48
1948-49
1949-50

1950-51
1951-52
1952-53
1953-54
1954-55

1955-56
1956-57
1957-58
1958-59
1959-60

. 1960-61
1961-62
1962-63
1963-64
1964-65

303.
315.
320.
308.

292.
289.
285.
292.
292.

293.
293.
290.
290.
294.

295.
293.
286.
311.

25.
24.
24.
25.

30.
31.
29.
30.
30.

0.

5.0

98

72.
80.
.00
98.
97.

100

.76
98.
91.
84.

42
68
68

36
29

24
33

.89
.25
.37
.11
.63

.30
L7
.49
.95

117.
110.
162.

96.

82.
83.
100.
96.
96.

98.
.81
105.
106.
105.

101

101.
103.

103

39
28
48
04

96
52
00
68
05

50
57
38
75

53
31

.68
102.

05

107.
109.
1086.
106.

98.
98.
100.
101.
101.

95.
93.
94.
95.
92.

110.
136.
117.
122.

104.
96.
100.
96.
100.

95.
98.
100.
98.
105.

99.
106.
112.

59
78
06
30

n.a.

(a) Number of births per 1,000 of mean population.

(b) Estimated weight of a gallon of milk—10. 3 1b,

(c) The 'real’ price of margarine was calculated as follows: For the years 1950-51 to 1959-60 we used the series of the actual price of margarine presented
by A.D. Ross, [See, "The Problems of Australia's Butter Consumption”, Quarterly Review of Agricultural Economics, Vol, 15, No. 3 (July 1962) p. 114].
For the years 1960-61 to 1963-64, an estimate of the actual price was made on the basis of recommended retail prices for various brands of margarine,

Sources: Consumption estimates from Commonwealth Bureau of Census and Statistics, Report on Food Production and the Apparent
Consumption of Foodstuffs and Nutrients in Australia (published annually, Canberra).

For cheese consumption adjusted estimates were made available by M. Singh, Director of Marketing Research, Australian
Dairy Produce Board. .

Prices—Commonwealth Bureau of Census and Statistics, Labour Report (published annually, Canberra).

Birth Rate—Commonwealth Bureau of Census and Statistics, Demography, Bulletin No. 79 (Canberra); and Commonwealth
Bureau of Census and Statistics, Australian Demographic Review No. 215 (Canberra, 1965).




The Commonwealth Statistician estimates
the annual per capita consumption of cream
but has set his estimate at 2.0 1b per head
for the past 10 years. It seems that the
Statistician's estimate is to be taken more
as an expression of the lack of reliable data
than as a genuine estimate.!

The Consumption of Butter?

After June 1950 when the regulations li-
miting the domestic consumption of butter
were lifted , per capita consumption rose
to 31 1b—1.5 1b below the average for the 5
pre-war years. Consumption never re-
turned to the pre-war levels, but apart
from increases in 1953-54 and 1959-60, it
has shown a fairly steady decline over the
whole period since 1950-51. Factors
suggested as contributing to this decline in
consumption are:

(i) competition from margarine;

(ii) changes in consumer tastes, asso-

ciated with higher incomes;
(iii) changes in the structure of the
population.

(i) Margarine

There has certainly been a marked in-
crease in the consumption of margarine in
Australia (Table 4.3.1). It received a
boost during the war years when butter was
rationed, and during the early 1950's per
capita consumption of table margarine in-
creased strongly. The price of margarine
has always been below that of butter, and

1. Thus, in the last ten years, Sydney and Canberra ex-
perienced an increase in consumption after a switch to a lower
price and these changes would have affected the Australian aver-
age consumption per capita, Where consumption in other parts
- of the country is low, it is probably a result of the relatively
high price of cream. A change in pricing policy in the future
may have a marked effect on the level of consumption.

2. For this section we have also relied on: A.D. Ross, "The
Problem of Australia’s Butter Consumption”, Quarterly Review
of Agricultural Economics, Vol. 15, No, 3 (July 1962),
pp. 114-121,

generally has been no more than 70 percent
of the butter price. Improvements in the
quality of margarine, taken together with
its lower price, have encouraged consump-
tion. However, the State Governments have
placed quotas on the production of table
margarine. Thus it is impossible to judge
the extent to which substitution would take
place under free conditions of margarine
production. The annual quota of table mar-
garine for Australia of 16, 072 tons has re-
mained unchanged since 1957-58. Annual
production has been reported for approxi-
mately this figure until 1964-65 and conse-
quently reported consumption per capita has
been falling in recent years. For 1964-65
reported production was 22, 500 tons.* The
higher reported production of 1964-65 re-
sults from open defiance of the quotas by
one company which is at present challeng-
ing their constitutional validity. It is in-
teresting to note that the per capita con-
sumption of butter and table margarine com-
bined has fallen steadily since 1953-54, and
that in spite of the margarine quotas, the
per capita consumption of butter has contin-
ued to fall.

The fall in the consumption of butter and
table margarine is offset to some extent by
the rise in the consumption of other (i.e.
non-table) margarine. Its production is
not subject to quotas, and since 1955-56
there has been a steady increase in per
capita consumption. It is used mainly in
bakeries and by large-scale pastrycooks,
and has mainly replaced lard, dripping,
and copra, but there may have been some
small replacement of butter.

4, One difficulty associated with the data is the unreliabi-
lity of the figures reporting margarine production, Some indus-
try observers suggest that margarine manufacturers exceeded
production quotas; that there was no sudden jump in production
in 1964-65; and that consumption is higher than the figures
record,




(ii) Tastes and Preferences

There is some evidence from overseas
and from Australian studies that rising in-
comes are associated with a decline in the
consumption of butter. Rutherford reports
on a small sample survey conducted in
Sydney, showing a substantial decline in the
use of butter for 'spread' and of some in-
crease in its use for cooking as incomes in-
crease.® The total effect is a net decline
in the per capita consumption of butter. As
income levels rise there may also be some
substitution of meat for the two commod-
ities bread and butter. The greater empha-
sis given to diet by the medical profession
and the limited consumption of butter al-
lowed to many people who are overweight
may also have affected butter consumption.

(iii) Structure of the Population

Rutherford investigated the effect on
consumption habits of the birthplaces of the
housewife and the head of the household.
The conclusion reached was that 'migrant'
households tend to have a somewhat lower
consumption of butter than Australian
households and a similar consumption of
margarine. There are no accurate data
available to examine the migrant household
effect as part of our examination of time
series, but Table 4.3.2 shows that migrant
households are gradually forming a larger
proportion of total households in Australia.®

The other aspect of household composi-
tion—its age distribution—will also have its
effect on the consumption of butter, since
the commodity has its highest level of per
capita consumption among working adults.
However, during the 1950's total population

5. Rutherford, op.cit., pp. 71-81,

6. We would be wrong in assuming that all 'migrant’
households were alike in this regard. Migrants from Northern
Europe might well be more like Australians than they are like
migrants from Southern Europe, Certainly the effect of migra-
tion on butter consumption is hard to measure,

and the total consumption units for fats seem
to have grown at approximately the same
rate.” Using a base of 100 for 1950, total
population had grown to 130.70 by 1962 and
the total number of consumption units to
130.79.

Several equations have been estimated,
using available time series data. Confining.
ourselves first of all to the use of income
and the price of butter to explain butter con-
sumption, we obtain the result:

= 5.542 - 1.396 log C
(0.2586)
(R2 = 0.784)

(4.3.3) log Q

-0.282 log P
(0.148)

where Qb

b

is per capita consumption
in pounds,
C .consumption expenditure
(as before),
P, real price of butter (1952-53
base).

The expenditure elasticity of demand for
butter obtained from this equation, -1.3986,
seems too high to represent just the pre-
ference for a different pattern of food ex-
penditure as incomes rise. The underlying
upward trend in personal consumption ex-
penditure per capita matches the downward
trend in consumption, but we would hesitate
to assign an "income' effect as strong as
this to the explanation of changes in butter
consumption. However, the other major
influences are hard to disentangle.® Nor did
we achieve any more reasonable results
when price of table margarine was introduced.

The other method of allowing for changes
in tastes—the introduction of a separate
trend variable—is not entirely satisfactory.

7. See section 4.2 for a discussion of consumption units,

8. The semi-logarithmic function fitted to the data gave
income and price elasticities of demand of -1, 389 and -0, 687
respectively. Income and prices of 1962-63 were used to cal-
culate the elasticities,




Table 4.3.2

PROPORTION OF AUSTRALIAN
POPULATION BORN OUTSIDE
AUSTRALIA

Census at 30th June

1947
1954
1961

Percent

9.82
14.31
16.93

Commonwealth Burea of Census
and Statistics, Official Yearbook
of the Commonwealth of Australia
No. 47, p. 306; No. 50, p.286
(Canberra, 1961).

Source:

Although there is a very strong simple cor-
relation between consumption of butter and
the trend, its introduction does obscure the
influence of the other variables. When we
look at the linear trend in butter consump-
tion we find a simple correlation coefficient
of -0.967 between per capita consumption
and trend. Consumption declines on aver-
age by 0.64 1b per annum. Of course this
result is not very suitable for the purpose
of projection. In addition, there is some
evidence of a slackening in the rate of de-
cline of consumption. If it is desired to use
these estimated relationships as a basis for
projection, then it would be preferable to
use a functional form where the annual de-
cline in per capita consumption tapers off.
This is given by :

(4.3.4) log Q"= 29.986 -
5 (0.886)
(R” = 0.954)

where t = 1 in 1957-58 and the period
used is 1957-58 to 1964-65.

7.334 log t

- We would then treat the true income el-
asticity of demand as indeterminate with re-
gard to the available data, and would not
use any measure of it in projecting demand
for butter. Available evidence for other ad-
vanced countries suggests that the income
elasticity of demand for fats and oils,

including butter, is low, and sometimes
negative. The F.A.O. bulletin reports a
value of zero for the United States and New
Zealand, 0.03 for Canada and low values
for Western Europe.?

The Consumption of Cheese

Figures recorded by the Commonwealth
Statistician show that annual consumption of
cheese in Australia has varied around an
average of 6.1 1lb per capita between 1950-51
and 1962-63. However it is believed that
the erratic movement of the annual consump-
tion figures is due to inaccuracies in the re-
cording of changes in stocks of cheese, and
not to changes in consumption. Mr. Singh,
Director of Marketing Research of the Aus-
tralian Dairy Produce Board, has provided
adjusted data for cheese consumption. His
figures show that from 1950-51 to 1958-59,
per capita consumption remained steady at
5.9 to 6.0 1b per annum, and that more re-
cently, there has been a marked increase in
consumption. In part, the increase can be
accounted for by the rise in per capita con-
sumption of imported cheese which has re-
cently become available in greater variety,
in better condition, and at more competitive
prices than before. By 1962-63, per capita
consumption of cheese had reached a level
of 0.5 1lb per annum—only 7 percent of total
cheese consumption—but still a substantial
increase when compared with the negligible
amounts consumed prior to 1953-54.

Cheese is often regarded as a possible
substitute for meat in the Australian diet
and we have included the price of meat as an
explanatory variable in the equation fitted to
the data.1® Mr. Singh's adjusted consumption

9. F.A.O., Agricultural Commodities, Projections for
1970, op.cit,, p. A-14,

10, The price of meat is a weighted average of the prices
of the four major types of meat. The data are presented in
Table 4.1.8.
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figures have been used.!! While both the
prices of meat and cheese have the expected
signs, they do not differ significantly from
Zero.

= 1.461 + 0.747 log C
(0.193)
-0.0693 log P_+ 0.244 log P
(0.126) 9 (0.204)
(R” = 0.786)

= per capita cheese con-
sumption, in pounds,

total consumption expen-
diture, in constant
1952-53 prices,

P real price of cheese
¢ (1952-53 = 100),

PM= real price of meat

(1952-53 = 100).

(4.3.5) log Q,

M

where Q

C =

The significant ""income' (i.e. consump-
tion) coefficient probably includes some in-
creases in cheese consumption which result
from other factors—the growing preference
for non-cheddar varieties and the changing
composition of the population.12

The Consumption of Other Milk Products

These products fall into two distinct
categories; those produced from whole
milk (condensed and evaporated full cream

11, Before we obtained Singh's estimates of adjusted
cheese consumption an equation was fitted to the unadjusted
data, This gave the following results:

log Qc =-0,883 + 0.303 log Y - 0,153 log P
(0. 507) (0. 293)
+0.590 log Pp

(0.481) (R = 0, 254)

where Qc is unadjusted per capita consumption,
and other symbols have the same meaning as earlier equations
in this section,

12, According to a small sample survey, per capita con-
sumption among Italian migrants of Italian type cheeses is
about 30 percent higher than average Australian per capita
consumption of all cheeses, (The Australian Dairy Produce
Board—private communication).

milk, powdered milk and infants' and inva-
lids' foods) and those derived from skim
milk as by-products of the butter andcheese
industries (including powdered skim milk,
and condensed skim milk and casein).

As shown in Table 4.3.3, the domestic
consumption of whole milk products in Aus-
tralia changed very little in the decade to
1962-63. In 1963-64 however, there was a
significant rise in the consumption of un-
sweetened evaporated milk. This was pro-
bably due to the increasing popularity of
this type of product for infant feeding. Com-
menced in many hospitals, the practice is
usually continued by mothers on their return
home. There has also been a slow increase
over a number of years in the consumption
of "infants and invalids' milk products, but
for most other whole milk products the con-

sumption level continues to remain fairly
stable.13

Consumption of skim milk products on
the other hand, has risen considerably
since 1953-54 (Table 4.3.3). The major
change has been in powdered skim milk,
consumption having risen from 1.0 1b per
head in 1953-54 to 5.9 1b per head in
1964-65. Two outlets initially responsible
for this rise were the increased use of pow-
dered skim milk in bread making and in con-
fectionary manufacture. The per capita
use of powdered skim milk in these indus-
tries has approached a maximum, butother
end-uses have recently become significant
and are helping to maintain the upward trend
in consumption. For example, it is being
increasingly used in the protein fortification
of infant cereals and is becoming more
widely used as a non-fat milk in slimming
diets. Another important outlet is the in-
creasing use of powdered skim milk in the
preparation of stock feeds—particularly for
vealers and pigs.

13. Small year to year fluctuations in apparent consump -
tion are probably due to changes in stocks.




Table 4.3.3

PER CAPITA CONSUMPTION OF PROCESSED WHOLE MILK AND SKIM MILK PRCDUCTS,
AUSTRALIA, 1953-54 TO 1964-65

Milk Product

1953-54

1954-55

1955-56

1956-57

1957-58

1958-59

1959-60

1960-61

1961-62

1962-63

1963-64

1964-65(a)

Whole Milk:

Condensed, etc.
Sweetened
Unsweetened

Powdered
Infants and Invalids

Total Wholemilk
as Milk Solids (b)

as percent of all
Milk Products

Skim Milk:

Condensed, etc.
Powdered Skim

Total Skim Milk
as Milk Solids (b)

as percent of all
Milk Products

Total Milk Products
as Milk Solids

1b/head
n

%o

1b/head

.69

6.63

(a) Preliminary estimates,

(b) Conversion factors were obtained from: Technical Conversion Factors for Agricultural Commodities, FAO (Rome 1962), p.29.

Sources: Commonwealth Bureau of Census and Statistics, Primary Industries, Part I—Rural Industries (Canberra), 1953-54 to 1962-63
Commonwealth Bureau of Census and Statistics, private communication.




More modest increases have occurred
in the per capita consumption of condensed
and evaporated skim milk. These are
mainly used by food processors; for ex-
ample, in the manufacture of soups. Do-
mestic consumption of casein has been very
small, primarily for industrial purposes.
Its present use as a food protein source is
negligible.

The several milk products can be ag-
gregated on the basis of their milk solids
constant. ! As shown in Table 4.3.3, be-
tween 1953-54 and 1964-65, the per capita
consumption of these milk products as a
group nearly doubled. In general, this has
been brought about by price considerations,
dietary reasons, and the convenience to
industry of purchasing non-fat powders and
butter fat as separate components.

4. THE DEMAND FOR MEAT

In Australia per capita consumption of
meat is very high. Table 4.4.1 presents a
comparison of meat consumption in a num-
ber of selected countries. For the 3-year
period 1957-58 to 1959-60, Australian con-
sumption was higher than in any other coun-
try listed. The analysis of past consump-
tion data as a basis for projection must
start after 1948. The rationing of the do-
mestic consumption of meat, introduced
during World War II, continued until June
1948, and sothe relationship between prices,
income and demand for meat is obscured
in data for the years prior to 1949.

Until 1958-59 beef and veal represented
at least half of the meat consumption of
Australians, mutton and lamb represented
a third, and the remainder was made up of

14, Conversion factors used were obtained from: Food and
Agriculture Organization of the United Nations, Technical

Table 4.4.1

MEAT CONSUMPTION PER CAPITA,
) SELECTED COUNTRIES
AVERAGE 1957-58 TO 1959-60

Percent of Australian
Consumption

New Zealand

Canada

United States

France

Germany, Federal
Republic

United Kingdom

Argentina

Uruguay

92
68
80
64

47
62
95
97

Source: Food and Agriculture Organiza-
tion of the United Nations, Pro-
duction Yearbook 1963, Vol. 17
(Rome, 1964).

pigmeats, offal, and canned meat.!® For
three years after 1958-59 the consumption
of beef and veal fell sharply and by 1960-61
per capita consumption was less than 70 ’
percent of the earlier high level. In this
year only 39 percent of meat consumption
was provided by beef and veal. The decline
in local consumption was associated with
the development of the United States as an
export market for Australian beef, with
consequent high prices and short supplies
on the Australian retail market. At the
same time total meat consumption per ca-
pita fell, but there was some substitution

of lamb and mutton for beef on the part of
Australian consumers. The share of sheep-
meats in total consumption rose from
around 33 percent to 40-45 percent, and
per capita consumption of both mutton and
lamb rose. The increase was more marked
in the case of lamb.

Conversion Factors for Agricultural Commodities, (Rome, 1960),
p. 29.

15. See Table 4.4.2, In this table total meat consumption
does not inclvde consumption of poultry and rabbits.




Table 4.4.2

CONSUMPTION AND PRICES OF BEEF AND VEAL, LAMB AND MUTTON
AUSTRALIA, 1949-50 TO 1964-65

Consumption Per Head Per Annum Index of Real Prices (1952-53 = 100) | Index of Export Prices (1952-53 = 100)

Beef and Veal | Lamb | Mutton | Total [Total Meat (@) Beef and Veal| Lamb Mutton Beef(b) Lamb(C)

1b 1b Ib | Consumption

1949-50 124.3 27.4 45.7{197. 232.9 84,01 . 98. 32 63.

1950-51 131. 24. 38.4|194. 226. 93.7 . .80 74.
1951-52 121. 24. 41.0186. 216. 102.68 . .33
1952-53 119. 28, 49.5]198. 227. 100. 00 . .00
1953-54 114. 26. 51.4|192. 223. 95.94 . 89.29
1954-55 116. 26. 52.1|194. 231. 101.51 . 91.41

1955-56 119. 26. 49.1194. 231. 100.01 . 93. 89
1956-57 128. 27. 46.8|203. 237. 97.12 . 93. 89
1957-58 125. 28. 50.7|204. 244. 102.19 . 89.45
1958-59 117. 31. 55.1(204. 245. 106. 60 . 86.50
1959-60 98. 39. 63.8]201. 238. 116.62 ° . 85.92

1960-61 85. 38. 63. 186. 224. 128. 22 . 91.57
1961-62 93. 42, 55. 191. 232. 121.90 . 84.85
1962-63 100. 42. 51. 194. 235. 124.58 . 86. 89
1963-64 104. 41. 48. 194. 235. 121.69 . 90.

1964-65 98. 39. 47.2(185. n.a. n.a. .a. n.a.

(a) Total meat consumption does not include consumption of poultry and rabbits,
(b) An index of average annual price of 1st and 2nd Export Quality Bzef at Brisbane market.
(¢) Anindex of average annual price of 1st and 2nd Export Quality Lamb at Melbourne market.

Sources: Consumption — Commonwealth Bureau of Census and Statistics, Report on Food Production and the Apparent Consumption of
Foodstuffs and Nutrients in Australia, No.19, 1963 —64 (Canberra) and earlier issues.
Retail Prices — Commonwealth Bureau of Census and Statistics, Labour Report (Canberra, published annually).
Export Prices — Commonwealth of Australia, Annual Report of the Australian Meat Board, various issues (Sydney).




The three years from 1961-62 saw a re-
covery in the consumption of beef and veal
and increases in total meat consumption.
There was a fairly steady consumption of
lamb and further declines in the consump-
tion of mutton. However consumption of
each of the three major types of meat de-
clined again in 1964-65.

With regard to the Australian consump-
tion of poultry, few official statistics are
available. Unofficial estimates of produc-
tion give per capita figures of 3.6 1b and
4.3 1b for 1960 and 1961. In May 1965, in
a talk at Sydney University, the service
manager of one of Victoria's largest poultry
producers stated that annual Australian
consumption per capita was in the range of
12 to 14 Ib. The rise in consumption sug-
gested by these figures does not seem out
of line with general observation of the re-
tail meat market in Melbourne. As new
methods of broiler production were intro-
duced, the price of broilers relative to the
prices of red meat declined. Consumption
increased with the greater availability of
broilers at a lower price.

The present Australian consumption of
poultry seems to be similar to consumption
in the U.S. in 1925—29. ¥ However because
of the relatively higher consumption and
lower prices of carcass meats, it is not
certain that one should project future Aus-
tralian consumption on the assumption that
there will be an increase similar to that
experienced by the U.S. over the past 40
years. Thus for Australia any growth in
poultry consumption is likely to be as a
substitute for red meat. In the past poultry
has been relatively highly priced in Austra-
lia and the extent to which substitution will
take place depends on the size of the cross-
elasticity of demand. No data on retail
prices of broilers are available and so no

16, Rex F. Daly, "The Long-Run Demand for Farm Pro-
ducts”, Agricultural Economics Research, Vol. VIII, No. 3
(July 1956), pp. 73-9L.

estimate of the cross-elasticity can be
made. It is likely that further substitution
of poultry for red meat will take place if
the price of poultry relative to other meats
continues to fall.

Empirical Analysis

We consider now the factors influencing
the consumption of beef and veal, lamb,
mutton, and pork.

From the practical point of view there
are two approaches to the estimation of the
relationships. The researcher can estimate
the parameters of a structural model of the
Australian retail meat market. The model
would consist of several interdependent
equations and ideally a method of estimation
suitable for a system of over-identified
equations should be used. The second alter-
native is to estimate single equations, each
expressing consumption of a certain type of
meat as a function of meat prices, income
(or total consumption expenditure), and any
other relevant variables. Both methods
have been used by other researchers in
Australia and both will be used here. Be-.
fore reporting on the results which will be
used for the purposés of projection, it is
desirable to refer to the results achieved
by other workers with alternative methods
of estimation.!?

17. A, Fletcher, "The Australian Market for Lamb",

Quarterly Review of Agricultural Economics, Vol, XIII, No.4
(October 1960), pp. 173-81.

G.W. Taylor, "Beef Consumption in Australia”, Quarterly
Review of Agricultural Economics, Vol, XIX, No. 3 (July 1961),
pp. 128-317.

G.W. Taylor, "Meat Consumption in Australia”, Economic
Record, Vol. 39, No, 85 (March 1963), pp. 81-1.

J.H, Duloy and J. Van der Meulen, "Meat Consumption in
Australia— A Comment”, Economic Record, Vol. 39, No. 87
(September 1963), pp. 366— 1.

G. W, Taylor, "A Reply", Economic Record, Vol, 40, No., 89
(March 1964), p.1217.

I. W. Marceau, "Factors Affecting the Demand and Price
Structure in the New South Wales Meat Market", unpublished
M. Sc. (Ag.) thesis, University of Sydney, August 1965. (A
summary of Marceau's thesis is to be published in the Australian
Journal of Agricultural Economics in 1967.)




In his article in the Economic Record
(March 1963), Taylor uses the model:
: PB , CL , CM
: C

L’ CM’ PB
:CM,

, P

CL B

where C stands for consumption, P for
price and the subscripts denote beef, lamb,
and mutton respectively. CB s PL s PM
are the endogenous variables, whose values
are considered to be determined within the
model; and PB ) CL » €,y are exogenous
variables whose values are determined else
where. His model makes it unnecessary to
estimate the parameters of the model by a
method designed to handle a set of simul-
taneous equations. Each endogenous var-
iable occurs in one equation only.

The rationale of the Taylor model can be
summarised briefly. The local price of
beef is determined largely by the export
price, and the export market for Australian
beef is one in which supplies coming from
Australia do not have a marked effect on the
price determined. The amount of beef
available for consumption in Australia is
thus influenced by the export price and by
the availability of other meat. With lamb
and mutton, Taylor considers that the Aus-
tralian price adjusts itself to the quantities
available, and is affected by the price of
beef.

Taylor's final results, published in
March 1964, yield the following price elas-
ticities of demand:

Beef -1.0
Mutton -1.2
Lamb -2.0

Taylor fitted logarithmic equations to the
data and so the estimated elasticities are
independent of the particular levels of the
consumption and price variables.

We have estimated the parameters of a
model similar to that of Taylor but have in-

cluded PB as an endogenous variable, de-

termined by the export price of beef and by
the quantities of other meat available.' Here
we have a model as a set of four simultan-
eous equations.

A model consisting of four linear equa-
tions was used to describe the Australian
demand for the three main types of meats,
and the data were used in two forms—natural
and logarithmic. The exogenous variables
of the model are the export prices of beef
and lamb, Australian per capita consump-
tion of mutton and lamb, and the level of per
capita disposable income. Variables endo-
genous to the model are the domestic price
levels of the three types of meat and Austra-
lian per capita consumption of beef. The
model chosen is one in which the parameters
of the structural equations are not all iden-
tified. Equation (2) is over-identified, and
the method of Two-stage Least Squares has
been used to estimate all parameters.1¢
The structural model is as follows:

P =B
TY¥y BP Y3 Cop T vy, Gy
Cp=Byg*Byy PptByy Py byz Pr

(1)

P = B3+ By Py tBsy Py
39 EPL y34cL + y35Y (3)
Py= Byt By Py +B45 Pr,
+ +
Va3 Cppt¥gq Cp tvysY (4)

where EPB

EPL

is export price of beef (1952-
53 = 100)

export price of lamb (1952-53
= 100)

Y real personal disposable in-

come in £ per capita,

18, The method is described clearly in J. Johnston, Econo-
metric Methods (McGraw-Hill, New York, 1963), pp.258-260.




and the remaining notation is identical with
Taylors.

Apart from equation (4) the overall fit
was satisfactory, but the performance of
individual variables was disappointing. Only
in the case of equation (3) was income (Y)

a significant variable and, in several cases,
signs of coefficients were opposite to
expectations. ‘

As a result, we reverted to the estima-
tion of single equations. Despite their theo-
retical weaknesses in providing unbiassed
structural estimates, single equation esti-
mates can be used for purposes of predic-
tion. With the data expressed in logarithmic
form, the results obtained were as follows:

(4.4.1) log Qg = 1.628 - 0.962 log
(0.279)

+0.199 log P

(0.336) 5

R

P§>,<

+0.290 log P
(0.382)

+ 0.551 log C
(0.525)

= 0.999 - 1.547 log P**
{(0.212)

. +0.502 log P_ + 0.239 log P
(0.155) (0.187)

+0.827 log C
(0.292)

log Q,,= 5.828 - 1.381 log Piux
M o(0.345) M
+1.198 log P +0.279 log P
(0.287) . (0.393)
-1.729 log C - (R
(0.541) ‘

log QP =

L M

=0. 832)
log Q.

M

(R%=0.981)

L
=0. 843)

-2.182 +2.812 log C
s (0.489)
+0.186 log P
(0.457)

R

- 2.191 log P

(0.553) P

OM

2-0. 895)

where Q_, is per capita consumption of
beef, in pounds,
per capita consumption of

lamb, in pounds,

B

Q

per capita consumption of
mutton, in pounds,

per capita consumption of
pork, in pounds,

real retail price of beef
(1952-53 = 100)

real retail price of lamb
(1952-53 = 100)

real retail price of mutton
(1952-53 = 100)

real retail price of pork
(1952-53 = 100)

real retail price of meat
other than pork (1952-53
= 100)

real total consumption expen-
diture, in £ per capita.1®

C

(a) The Demand for Beef and Veal

The price of beef (Pg) is the only signi-
ficant variable obtained in equation 4.4.1.
The total consumption expenditure variable
(C) has the expected sign but is not signifi-
cant. One possible explanation of this is
that Australian consumption is already high
by international standards. The price elas-
ticity of -0.96 is in line with estimates ob-
tained in other studies (ref. Table 4.4.2
source). The other two price variables
have estimated parameters of the expected
sign, but they are not significantly different
from zero.

19. We report here as a footnote, the results of estimated
equations which included Y (personal disposable income per
capita) as a variable, rather than C. The comparative results
may be of interest.

log CB =3.03-0.791 log P_ + 0.389 log P + 0,038 logP
(0.207) (0. 360) (0.305)
-0.090 logY (R =0,841)
(0. 401)
logC = 1,78- 1.3951og P + 0,626 log P_ + 0.031 logP
(0.159) (0.091) (0. 135)
+0.451 logY (R = 0.986)
(0.177)
=3.40-1,0211log P+ 0,818 logP_ + 0,095 log P
(0. 269) (0.183) (0. 317)
-0.590 logY (R =0.902)
(0.353)

M

log C
& ™M




(b) The Demand for Lamb

Three variables gave significant results.
The price of beef is highly significant and
we find also with the equation estimating
the demand for mutton that the price of beef
is significant. Prices of sheepmeats how-
ever do not have a significant influence on
the demand for beef. Total consumption
expenditure gives an elasticity of 0.83, and
the price elasticity of demand is -1.5. This
is somewhat lower than the estimates ob-
tained by Taylor and Marceau.

(c) The Demand for Mutton

Mutton shows the properties of an infer-
ior good, with a negative relationship be-
tween consumption and income. The prices
of mutton and beef are also significant as
explanatory variables. The income elasti-
city of demand of -1.73 seems to be more
negative than one would expect and with re-
gard to projection of demand, it may be
more realistic to use a lower figure. With
this possibility in mind we draw attention to
the results obtained when per capita dispos-
able income was used as an explanatory
variable:

(4.4.5) log Cy = 3.40 - 1.021 log P,
(0.269)
+0.818 log Py + 0.095 log P
(0.183) (0.317) 5
- 0.590 log Y R

(0.353)

M

L
= 0.902)

where Y is real personal disposable
income, in £ per capita.

The negative income elasticity of demand
of -0.59 is probably a more useful result.

(d) The Demand for Pigmeats

As shown in Table 4.4.3, per capita con-
sumption of pork (i.e. carcass pigmeat)
has almost doubled in the last 10 years. On
the other hand there has been comparatively
little change in the consumption of bacon

and ham. Over the last 15 years this has
usually been between 7 and 8 lbs per head
per annum—compared to an estimated pre-
war level of 10.2 Ibs.

The demand for pork was analysed in
terms of a single equation, in which the
consumption of pork was considered to de-
pend on income, the pork price and the price
of other meats. Equation 4.4. 4 suggests
income and own price elasticities of 2. 81
and -2.19 respectively. High values were
not unexpected since pork has been a luxury
item in the Australian diet; we would ex-
pect pork consumption to respond to both
price and income changes. However the re-
sult of 2. 81 for the income elasticity may
well be unrealistic from the point of view of
projections. A linear regression was also
fitted to the data, using disposable income
as an explanatory variable. The results
were:

= 13.937 + 0.0337 Y - (0.076) P

(0.0145) 5

+0.113 P (R
(0.055) OM

(4.4.86) CP

P
= 0.076)

When 1963-64 values are used, the elas-
ticities of demand implied by this equation
are—Income: +1.4; Own price: -2.8; Price
of other meats: +1.1.

An attempt was made to estimate the in-
come elasticity of demand for meat as a
whole. Per capita consumption of all meat
was regressed on per capita disposable in-
come and the real price of meat. However
no satisfactory estimate was obtained. The
elasticities estimated by the logarithmic
equation used were 0.2 for income and -0.2
for price, but neither of these was signifi-
cantly different from zero. The FAO pub-
lished an estimate of the income elasticity
of demand for meat in Australia, based on
a semi-logarithmic equation. The result
obtained was 0.1, but it is not certain
whether this is a reliable estimate or a best
guess.




Table 4.4.3

CONSUMPTION AND PRICES OF PIGMEATS
AUSTRALIA 1949-50 TO 1963-64

3-year
Consumption per capita Movingyaverage Index of 'Real' Prices
for
Carcass Bacon and Carcass Carcass Bacon
Pigmeat Ham Pigmeat Pigmeat

Ib. 1b. 1b. (1952-53 = 100)

1949-50 7.2 9. 98.02 100. 29

1950-51 . . . 102.97 102.67
1951-52 . . . 101.35 105. 83
1952-53 . . . 100.00 100.00
1953-54 . . . 106.08 109.66
1954-55. ' . . . 92.90 98.77

1955-56 9. . ' . 98.27 103.92

1956-57 8. . . 101.56 111.78
1957-58 10. . . 94.35 108.44
1958-59 10. . . 93.58 103.19
1959-60 10. . . 101.25 110.41

11960-61 11. . . 97.80 107.27
1961-62 13. . . 89.56 106.47
1962-63 12. . . 95.83 107.44
1963-64 11. . 101.55 112.69

Sources: Consumption—Commonwealth Bureau of Census and Statistics, Report on
Food Production and the Apparent Consumption of Foodstuffs and Nutrients
in Australia, No. 19, 1963-64 (Canberra), and earlier issues.

Retail Prices—Commonwealth Bureau of Census and Statistics, Labour
Report (Canberra, published annually).

Export Prices—Commonwealth of Australia, Annual Report of the
Australian Meat Board, various issues (Sydney)-




5. THE DEMAND FOR GRAINS
(a) Wheat

Domestic consumption of wheat is classi-
fied according to its use for human con-
sumption, for stock feed or for seed. The
use for seed is directly dependent on the
area sown, and in fact, the Commonwealth
Statistician estimates the amount of seed
used on the basis of the filed returns on the
acreage sown. Future demand for wheat
for seed will depend on future planned pro-
duction of wheat. Here we shall concern
ourselves first with human consumption of
wheat. Its domestic use for stock feed will
be discussed with the other feed grains.

Human Consumption

As a first step wheat is converted into
two products—flour and breakfast foods. As
can be seen from Table 4.5.1, breakfast
foods comprised only about 4 percent of the
total in recent years. The table also pre-
sents data on consumption of flour in its
various forms. The post-war years
showed a fairly steady decline in per capita
consumption—from 201. 8 1b, the average
for 1946-47 to 1948-49, to 169.5 1b, the
average for 1960-61 to 1962-63. This de-
cline is very similar to that experienced in
the United States, where annual consump-
tion of wheat fell from an average of 201
1b during 1946-48 to 167 1b for 1958 to
1960.20 However it should be noted that
there is a much higher consumption of corn
and corn products in the United States than
in Australia, where per capita consumption
is negligible.

The most important use of flour is in the
manufacture of bread.2! Since 1954-55
the ratio of flour used in bakeries to total
flour consumption has been about 65 per-
20. Hans H, Landsberg, L.L. Fischman, and J.L. Fisher,
Resources in America's Future (Johns Hopkins Press, Baltimore,
1963), Appendix Table A2-1, pp., 588-9.

21, For this discussion, we have drawn heavily on an article
by N D. Honan, "Wheat Consumption in Australia”, Quarterly
Review of Agricultural Economics, Vol. 25, No, 4 (October
1962), pp. 153-159,

cent. According to the published statistics
this represents an increase from 58 percent
in 1948-49. However the data on bread con-
sumption are of doubtful reliability.

Although two-thirds of flour consumed
in Australia is consumed in the form of
bread, a statistical analysis of the factors
influencing bread consumption is difficult
because of the very short period for which
suitable statistics on bread production are
available. More reliable results can be
obtained if data on flour consumption or
wheat products consumption are used.

Factors Affecting Bread and Flour

Consumption

Income. We find a fairly strong negative
correlation between flour consumption and
per capita income. This relationship has
been a common experience in the world's
more affluent economies. Food habits
change as income rises and wheat products,
particularly bread, are consumed less as
the community's income level rises. How-
ever, where a trend variable is included in
the regression equation, this variable rather
than income or consumption expenditure ac-
counts for most of the change in flour
consumption.

Price. The real price of bread fell from
1946-47 to the period 1951-52t01953-54, and
subsequently rose in1962-63. Honandraws
attentionto the weaknesses of the index of the
retail prices of bread which canbe constructed
from published data of retail prices. "Prices
are collected only for the 2-1bloafandnoac-
count is taken of the increased number of

22, Small factories of manufacturing establishments (employ-
ing less than 4 persons) submit production returns to the Com-
monwealth Statistician only if power other than manual power
is used in the manufacturing process, One could attribute some
of the rise in per capita consumption of bread to a change in
consumer preference—a shift towards the consumption of factory-
baked bread and away from home-baking, However it seems
that most of the increase can be attributed to a shift from the
use of manual methods in small bakeries to the use of power,
Factory statistics show that the number of small bakeries rose
from 1294 to 2446 between 1948-49 and 1958-59, and that the
number declined to 2126 by 1962-63. The shift to power opera-
tion accounted for much of the increase in 1958-59.




Table 4.5.1 .

CONSUMPTION OF WHEAT, WHEAT PRODUCTS AND SOME RELEVANT PRICES
AUSTRALIA, 1946-47 TO 1964-65

Index of Real Prices
1952 —53 = 100

Per Capita Consumption (1b)
(a)

Year | Flour Breakfast Foods (@) Total Wheat Bread
and Other Uses Products

1946-47 | 202. - 33. 291. 110.43
1947-48 | 199. - 33. ' 281. 112.31
1948-49 | 203. 143. 32. 276. 109.61
1949-50 | 198. 148. 22. 282. 108.36

1950-51 | 196. 150. 31. 2817. 104.66
1951-52 | 201. 152. 18. 284. 96. 89
1952-53 | 192. 153. 15. 2176. 100. 00
1953-54 | 190. 155. 10. / 265. 98.55
1954-55 | 185. 156. 13. 265. 101. 82

1955-56 | 182. 155. 10. 268. 100. 64
1956-57 | 185. 152. 11. 271. 101.65
1957-58 | 181. 152. 11. 253. 109. 62
1958-59 | 177. 153. 11. 253. 107.97
1959-60 | 177. 149. 11. 254. 107.18

1960-61 | 170. 146. . 248. 107.20
1961-62 | 171. 143. . 239. 118. 41
1962-63 | 167. 142. . 233. 120.92
1963-64| 172. 141. . 243. 120. 42
1964-65| 168. 140. ) 241. 117.00

(a) Figures for year ended 30th November.

Sources: Consumption: Bureau of Agricultural Economics, The Wheat Situation (Canberra), No. 17,
February 1961; No. 22, December 1963.
Commonwealth Bureau of Census and Statistics, Report on Food Production
and Apparent Consumption of Foodstuffs and Nutrients in Australia (Canberra)
various issues.
Commonwealth Bureau of Census and Statistics, Labour Report (Canberra),
various issues. "




varieties of bread now available, the 112

Ib and other loaf sizes, which are included
in the statistics of consumption. These
loaves, usually associated with special var-
ieties of bread, comprised 33 percent of
bread manufacture in 1960-61, the only
year for which detailed statistics are
available.?3

Age Composition of Population. Other
changes in the habits and structures of
Australian households may influence the
consumption of bread. Age composition of
the population affects per capita consump-
tion of bread since the younger and more
active members of the population consume
more bread than others. The Australian
population is changing in the direction of a
younger population. We would expect an
increasing consumption of cereal and pota-
toes due to this factor. However the dif-
ference in the growth of total population
and the growth of the number of consump-
tion units in the post-war period has not
been sufficiently well marked to leave us
with a clear preference for one method of
calculating unit consumption figures. Total
population increased by 30. 70 percent be-
tween 1950 and 1962; total consumption
units for cereal and potatoes increased by
31.46 percent over the same period. Con-
sequently, consumption of wheat products
per consumption unit has changed in much
the same way as consumption per capita
over these 11 years. The distinction be-
tween population and consumptionunits may be
important for projection over a longer period.

Immigration. It has been suggested that
immigration to Australia is changing the
population in a manner which affects the
consumption of wheat. We have noted al-
ready the post-war increase in the propor-
tion of the population born outside Austra-
lia.?# "Many of the immigrants come from
countries where the diet contains a large

23, N.D. Honan, op.cit., p. 155,

24, Table 4.3.2.

amount of starchy foods and relativelylittle
of the high protein foods such as meat and
dairy products'.? The migrants contributed
to an increase in the use of flour for mac-
aroni, vermicelli, and similar products.
Per capita production of these products in-
creased in the post-war period. By 1961-
62, production of macaroni, vermicelli, and
spaghetti amounted to 3.68 lbs, compared
with 1.54 1bs in 1948-49. Only 1.0 percent
to 1.5 percent of production is exported, so
the data give a good indication of per capita
consumption.

Urbanization. Household surveys in the
United Kingdom have shown that per capita
consumption of bread is lower in cities and
towns than in rural areas. Increasing ur-
banization in Australia may have contributed
to the decline in the consumption of wheat
products. The 1961 Census results show a
further decline in the proportion of popula-
tion living in rural areas—18 percent in
1961 compared with 21 percent in 1954 and
31 percent in 1947.

Occupation of the Work Force. Overseas

studies have found, also, that high consump-
tion of cereals tends to be associated with
groups engaged in heavy manual work.
Changes in technology have led to a small
proportion of the work force being engaged
in such work, and so we would expect a
lowering in the demand for wheat products
as a source of calories needed for manual
work.

Finally, just as the medical profession's
interest in diet and weight may have affected
the demand for dairy products in recent
years, so this interest, directed towards
the influence of starchy foods on health, may
have influenced the demand for wheat
products.

25 N.D. Honan, op. cit., p. 158,




Regression Analyses of Demand for Wheat
for Human Consumption

When the data are used to estimate de-
mand functions for flour and for wheat pro-
ducts, a high proportion of variation in con-
sumption can be accounted for, but the re-
gression coefficients obtained are not al-
ways of the order one would expect on the
basis of economic theory. Income has
little explanatory value as a variable ex-
cept in equations considering the consump-
tion of wheat products. Total consumption
expenditure is not a useful explanatory var-
iable. Although the simple correlation co-
efficient linking per capita consumption of
flour and per capita income is -0.63, when
other variables besides income are used
in the equations and in general play a larger
part in 'explaining' variation in consump-
tion. If no trend variable is used in the
equation, the relationship between the real
price of bread and the consumption of flour
or of wheat products is seen to be
significant.

The trend variables and the price of
bread have the greatest 'explanatory' power
Inclusion of trend in the equation raises the
coefficient of multiple determination (R2)
to 0.95 or above. Before making an analy-
sis of the data, one would probably attri-
bute the decline in flour consumption to the
rise in income and general living standards.
However one would consider also that this
was a response to the long-term movement
in income and that the response to short-
term fluctuations in income would be small.
Hence the trend variable is a better mea-
sure of long-term change in income than
is the income variable itself.

Between 1946-47 and 1962-63 per capita
consumption of flour declined, on average,
to 2.2 lb per annum, This is almost
the same as the coefficient of -2, 3

obtained in a linear regression equation.?®
Thus the computed decline, under the as-
sumption of holding all other influences
constant, is much the same as the observed
average annual decline. The net effect of
other influences is approximately zero.

The various functional forms fitted to
the data yield much the same results. With-
out the trend variable, R2 is 0.72 to 0.77in
each case; withthe trendvariable R2is 0. 95
to 0.96. The results for equations includ-
ing the trend variable are presented in
Table 4.5.2. The trend variable was intro-
duced into the equations in two alternative
forms—one expressing consumption as an
exponential function of t, the other as a
power function of t. The first of these
forms yields the result that per capita con-
sumption of flour is reduced at a yearly
average rate of 1.2 percent; consumption
of wheat products is reduced at an average
of 1.3 percent. The second form gives
consumption a constant elasticity with res-
pect to time. The two forms gave similar
results and only the first form is reported
here. When fitting the equations, the an-
nual trend values used were integers 0,

1, .. 16.

(b) Coarse Grains—Human Consumption

Barley

The main domestic uses of barley are
for malting and distilling, and for stockfeed
(Table 4.5.3). A small amount is used for
the preparation of pearl barley but in re-
cent years this has comprised less than 1
percent of the total amount of barley used
in Australia. Some additional barley is ex-
ported in the form of barley malt. A study
of trends in the domestic use of barley for
malting is best made through an examination
of trends in the consumption of beer in
Australia (Table 4.5.4).

26. This regression estimated per capita consumption of
flour as a linear function of income, real prices of bread and
meat and a trend variable. (This gave an R2 of 0. 953).




Table 4.5.2

EXPLANATORY EQUATIONS FOR CONSUMPTION OF FLOUR AND WHEAT PRODUCTS - AUSTRALIA

Coefficients, Standard Errorstt and Elasticities

Equation No. Type of Equation Variables Used Constant Consumption Price of Price of
Expenditure Bread Meat Trend

C PB PM

Consumption of Flour

4.5.1 Semi-logarithmic Qg :log C, log P, 686.336 . -180.258%* | -75.418
log P, logt (54. 870) (52.763)
[-0.468]t {-0.196]t

Logarithmic (with log Qp, :log C, log PL. . -0.136 -0.0134
t in natural form) (0. 080) (0.0885)

log PM’ t

Consumption of Wheat Products

4.5.3 Semi-logarithmic Q : log C, log PB, 766.108 -354.224%% | -24.963 -48.
(67.841) | (65.236) |(10.951)

[-0.654}t | [-0.0461]t | [ 0.0890]t

wP
log PM' logt

Logarithmic (with log Q.. -, : log C, log P_: ) -0.232% 0.109 -0.0062%%|0. 951
gRywp ‘108 B

t in natural form) (0.089) (0.098) (0.0011)

log PM‘ t

Elasticities at 1962-63 incomes, prices and trend values,

Estimated standard crrors shown in round brackets,
Differs significantly from zero at 10 percent level.

Differs significantly from zero at 5 percent level,




Two series of consumption figures have
been set out—consumption per capita and
consumption per consumption unit. Where-
as for most categories of food the percent-
age increase in the number of consumption
units since 1950 has approximated closely
the percentage increase in total population,
for the three beverages—beer, wine, and
spirits—the rate of increase in consumption
units has been slower. A relatively high
birth rate is giving Australia an increasing
proportion of its population in the younger
-age groups. When considering consumption
units for beer, males over the age of 14
years are the only persons included, and all
such males are given equal weight in the
calculation. Consequently consumption of
beer per consumption unit shows a more
pronounced rate of change than does per
capita consumption.

_ In both series the two years 1954-55 and

1955-56 appear as years of high consump-
tion but we have not found any satisfactory
explanation of this. In the part of the pro-
ject reported in Chapter 4.1 there is evi-
dence that even when price and income ef-
fects have been allowed for, there remain
unexplained high levels of consumption in
these years.

Table 4.5.4 suggests that there has been
a slight increase in per capita consumption
over the whole period. The figures show a
much sharper increase between 1946-47 and
1950-51 than in more recent years. Data
for the last 10 years show little evidence
of a real trend.

There appears to be a relatively con-
stant ratio between grain used for malting
and the malt produced. Thus an estimation
of future beer consumption can give a re-
liable estimate of future barley require-
ments for this purpose.

Oats

Human consumption of oats occurs inthe

form of oatmeal and rolled oats (Table
4.5.5). Since 1954-55, total Australian con-
sumption has varied between 1.6 and 1. 8
million bushels per year, and annual per
capita consumption has averaged 2.95 1b
over the 10 years from 1953-54. Published
data show high per capita consumption in
1956-57, but it would seem that this is more
likely due to an error in the collection of
the statistics than to a change in consump-
tion patterns.

Consumption of oatmeal and rolled oats
used to be considerably higher—an average
of 5.0 1b per capita per annum for 1936-37
to 1938-39, and of 4.0 1b for 1946-47 to
1948-49. The decline in consumption is as-
sociated with the replacement of oats as a
standard breakfast cereal. Wheat products
have increased in popularity in recent years.

Maize

Little maize is used for human consump-
tion in Australia. Between 1946-47 and
1962-63, factories' use of maize varied be-
tween 3.9 1Ib and 8.4 1b per capita. Con-
sumption takes place mainly in the form of
breakfast foods, but in the data available
the only grain distinguished from the others
used in the manufacture of breakfast foods
is oats. Products using maize or wheat
are combined.

Since 1951-52 per capita use has been
generally lower than in the early part of the
post-war period, but the available data do
not suggest a trend in domestic human con-
sumption of maize.

(¢) Rice

During the war and immediate post-war
years, domestic supply of rice was rationed;
annual consumption averaged less than 1 1b

27. A distinction is made here between sweet corn con-
sumed as a vegetable and maize grown for grain and converted
into factory products, We discuss only the latter,




Table 4.5.3

UTILIZATION OF BARLEY : AUSTRALIA

Apparent Domestic Utilization

Year ended (a) (b)
/ 30th November In Factories a Seed Stock Feed

million bushels

1946 . .010
1947 . .118
1948 ' . .359
, 1949 . .397
1950 . : .446

1951 . .501
1952 . . 808
1953 6. .375
1954 . .281
1955 . . 545

1956 . .616
1957 . . 915
1958 . . 797
1959 . .974
1960 . .572

1961 . .191
1962 . . 764
1963 . .000

n.a. not available,

(a) Barley used for malting, distilling and pearl barley for export and consumption in Australia; excludes barley used for pro-
cessed stock foods, . ’

(b) Estimated on the basis of 1% bushels per acre of barley sown in the succeeding year.

Source: Commonwealth Bureau of Census and Statistics, Primary Industries,
Part I - Rural Industries (Canberra), annual bulletins.

per head. These restrictions were re- consumption published by the Common-
moved in October 1950, and large quantities wealth Statistician?® seem to be based on
were released from stocks in subsequent a static per capita consumption of 4.6 lb
years, lifting per capita consumption to

apprOXImately pre-war lev_'e]'_s .(est1mated 28, Commonwealth Bureau of Census and Statistics,

by the Commonwealth Statistician at 3.5 Canberra, Statistical Bulletin: Report on Food Production and
Ib per year). However, since the early the Apparent Consumption of Foodstuffs and Nutrients in Aus-
1950's, estimates of total domestic tralia (annual; 1950-51 to 1964-65).




Table 4.5.4

BEER CONSUMPTION
AUSTRALIA :1946-47 — 1963-64%*

Consumption per capita Consumption per consumption unit

Year ended
30th June Actual Index Actual Index

gallons 1952-53 = 100 gallons 1952-53 = 100

1947 15. 72. .a. n.a.
1948 15. 71. .4) (69.2)
1949 17. 82. . (80.3)
1950 18. 83. . 82.4

1951 20. 93. . 92.
1952 21. 97. . 96.
1953 21. 100. . 100.
1954 23. 106. . 106.
1955 24. 111. . 111.

1956 24. 111. . 113.
1957 22. 105. . 107.
1958 23. 105. . 108.
1959 22. 101. . 105.
1960 22. 103. . 107.

1961 22. 103. . 107.
1962 22. 103. . 107.
1963 22. 104. . 108.
1964 23. 107. . 111.

* Figures in brackets are estimates only.

n.a, not available,

Source: Commonwealth Bureau of Census and Statistics, Production Bulletin, Primary
Industries, Bulletins Nos. 41-56, 1946-47 to 1961-62 (Canberra)
Commonwealth Bureau of Census and Statistics, Report on Food Production

. and the Apparent Consumption of Foodstuffs and Nutrients in Australia, No.19,
1963-64 (Canberra).
Table 4.2.1.




Table 4.5.5

UTILIZATION OF OATS : AUSTRALIA

Apparent Domestic Utilization Per Capita Consumption

(a) Stock of Oatmeal 7n31
Seed Feed Total Rolled Oats'P

Year ended

30th November In Factories

million bushels ' 1b

1946 . .074 n. a.
1947 . L7167 n.a
1948 . .364 | 16.
1949 . .471 7.
1950 . .383 | 10.

1951 . .603 | 7.
1952 . .154 | 11.
1953 . .380 | 24.
1954 . .313 | 21.
1955 . .273 | 18.

1956 . . 803 | 36.
1957 . .954 | 18.
1958 . .708| 17.
1959 . .130] 55.
1960 . .150| 23.

1961 . .282| 486.
1962 . .928] 28.
1963 . .000| 40.

n, a, not available

(2) Oats used for catmeal for 2xport and consumption in Australia; excludes oats used for processed stock foods.

-

(b) Year ended 30th June,

Source: Commonwealth Bureau of Census and Statistics, Primary Industries, Part1 -
Rural Industries (Canberra), annual bulletins.




Table 4.5.6

UTILIZATION OF MAIZE : AUSTRALIA

Apparent Domestic Utilization(a) Use in
®) Factories
Seed Stock Feed per capita

Year ended

In Factories
30th June

thousand bushels 1b

1947 926 70
1948 1,135 60
1949 931 60
1950 1,015 53

1951 986 55
1952 699 57
1953 665 58
1954 735 54
1955 1,109 52

1956 1,009 55
1957 983 57
1958 663 57
1959 852 54
1960 849 55

1961 807 63
1962 1,321 62
1963 1,374 60

(2) Includes small quantities of imports up to 1952-53,

(b) Maize used for distilling and human food for export and consumption in Australia.

Source: Commonwealth Bureau of Census and Statistics, Primary Production,
Part I Rural Industries, (Canberra), annual bulletins.




Table 4.5.7

AVAILABILITY OF RICE FOR CONSUMPTION : AUSTRALIA

Seed |Available for Export Available for

Production Retained Sale (b) Milled domestic consumption
(paddy) |For Next Milled |fqyiva- and stock changes (b)

Year Paddy equiva - Total

lent
(a) lent °8t 1 (milled) | 1b/head

acres '000 tons 1b

1952-53 | 34, 490 74. . 71. 51.
1953-54| 38, 860 76. 2. 73. 52.
1954-55] 38, 690 95. . 92. 66.

1955-56| 41, 180 88. . 85. 60.
1956-57| 50, 480 79. . 76. 54.
1957-58]| 46, 770 106. . 102. 73.
1958-59| 47, 050 124. . 120. 86.
1959-60] 48, 950 126. . 123. 88.

- 1960-61| 46,120 112. . 109. 78.
1961-62| 50,190 132. . 128. 91.
1962-63| 54,930 133. . 129. 92.
1963-64| 59, 400 139. . 135. 97.
1964-65| 63, 000 152.

(a) Seed requirement at 150 lbs per acre.

(b) Figures refer to year following year of production; availability for domestic consumption includes imports in 1960-61 and
after. Quantity of imports were less than 100 tons prior to 1960-61.

Sources: For acreage and production: as for Table 6.7.6;
For export: Commonwealth Bureau of Census and Statistics, Canberra,
Oversea Trade Bulletin;
For population (mean, financial year): Yearbook of the Commonwealth of
Australia.




annually, of which 3.7 1b per head is con-
sumed as milled rice, and the rest as pro-
cessed food (breakfast cereals etc.). Total
domestic consumption calculated on this
basis would leave considerable quantities
unaccounted for, or would indicate unduly
large annual additions to stocks. It ap-
peared to us preferable to estimate domes-
tic consumption on the basis of net domestic
availability, calculated from recorded pro-
duction, estimates of seed retained for next
year's plantings, and recorded exports.
These estimates are given in Table 4.5. 7.
and indicate a higher level of per capita
consumption than that estimated by the
Commonwealth Statistician.?® Average per
capita availability for the 10 years ending
1964-65 is 6.55 1b per head (with annual
fluctuations resulting in a standard devia-
tion of 1.0 1Ib). No information is available
concerning stock changes, but it is reason-
able to assume that at least part of the an-
nual fluctuations in availability is due to
these.

The absence of any significant trend in
domestic availability is noteworthy. The
fluctuations over the period included in the
table do not seem to bear any relation to
the generally rising level of personal dis-
posable income. There is no evidence of
any pronounced relationship between price
and consumption—but this is partly because
of the very small price changes that have
occurred in recent years (in the 7 years
ending June 1961, average retail prices,
weighted for the 6 capital cities in Austra-
lia, has only shown a variation from 9. 87
to 9.99¢ per 1b). The comparatively minor
importance of rice in the Australian diet,
and the relative lack of substitution between
rice and other foods probably explain the
absence of price and income responses.

29. However our estimates ignore various losses and wast-
age in milling and other operations, and to that extent over-
estimate actual per capita consumption, Nevertheless, as
future requirements will have to include these, the figures pre-

sented in the table would form a satisfactory basis for projections.

95

The estimate of availability of rice, as
given in Table 4.5.7, includes imports in
1960-61 and subsequent years. Small quan-
tities of rice have been imported into Aus-
tralia in most years, but it is only since °
1960-61 that imports have become appre-
ciable. Quantities are recorded only since
1961-62, and show an increase from 925
tons in that year to 1, 333 tons in 1964-65.
Imports are still relatively small, and have
contributed only about 4 percent to total
milled rice available for domestic consump-
tion and stock changes in 1964-65.

Until recently, there has been little
scope for the development of consumer
preference for particular varieties, as
domestic supply consisted almost entirely
of the short-grain Caloro variety. The re-
cent increase in imports, consisting entire-
ly of long-grain rice (mainly from the
U.S.A., with smaller quantities from Thai-
land and the Philippines) suggests a grow-
ing preference in favour of these types.
This preference for long- and medium-
grain varieties has long been established in
most Asian countries, and is manifest in
the U.S.A., where sales figures indicate
that these varieties contribute more than
90 percent to domestic consumption. Re-
cent efforts of the New South Wales Rice
Marketing Board to encourage the produc-
tion of long- and medium-grain varieties in
Australia are discussed in Chapter VI.

(d) Grains for Stock Feed

Data relating to the domestic use of
grains for stock feed are not very reliable.

'In his published figures on the annual dis-

posal of wheat, oats, barley and maize,
the Commonwealth Statistician treats the
use for stock feed as a balancing item. The
apparent use of grains for this purpose
therefore contains all the errors made in
the other estimates. In the case of grain
sorghum we were not able to locate any of-
ficial estimates of the quantities of grain
used domestically for stock feed.




The quantities of barley, oats, and maize
and wheat estimated to have been used for
stock feed are given in Tables 4.5.3, 4.5.5,
4.5.6, and 4.5.8. Some of the grain used
for stock feed is retained by farmers on the
farms on which it is produced and substan-
tial quantities are also sold from one farm
to another, yet another part is distributed
through grain merchants. Other grain is
processed into manufactured stock feeds.
The manufactured stock feed industry has
grown rapidly in recent years; the quanti-
ties of the various grains used to produce
manufactured stock feed and the growth in
the output of cereal-based pellets is shown
in Table 4.5.9. The growth in this industry
reflects the movement towards the greater
use of scientifically determined feed rations
in the egg and broiler industries and for
dairy cattle. The quantities of the various
grains used in the stock feed industry and
the total quantities of each grain recorded
as being used for stock feed, suggests that
the proportion used in the manufactured
stock feed industry is still only about 20
percent for wheat, oats, maize and barley.

No information is available about the
quantities of grain fed to different types of
stock. An attempt was made to obtain such
estimates by means of a regression analy-
sis. Feed grains were aggregated on the
basis of the energy values of the different
grains. This was then regressed on the
total number of sheep, dairy cattle, the
production of pigmeat, eggs, and broilers
and on a drought index. Whilst yielding an
R2 of 0.76, the regression coefficients
were not significantly different from zero.30

Our estimates suggest that the total
quantity of grains for domestic stock

30. The one exception to this was for broilers, where pro-
duction figures were largely based on guesswork. In addition,
the rapidly increasing output of broilers in recent years coin-
cided with a movement of pig production from dairying areas
to cereal districts; this likely accounts for part of the significant
coefficient attributed to broiler production,

feeding have grown by about 40 percent—
from providing an average of 21/2 x 1012
calories annually in the early fifties (1950-
51 to 1954-55) to an average of 31/2 x 102
calories in the early sixties (1960-61 to
1962-63). Superimposed on this trend
there are considerable annual fluctuations.
The major factors which are believed to af-
fect the quantity of feed grains consumed
are: -
(a) seasonal conditions: in particular major
droughts in sheep districts and less pro-
nounced movements in dairying districts—
especially those supplying liquid milk;

(b) the recent increase in the size of the
broiler industry;

(c) the movement of pig production from
dairying areas to cereal districts;

(d) the gains in feed conversion ratios in
both the egg and broiler industries;

(e) economic factors—the ratio of feed
prices to the prices obtained for the final
product.

According to the relative prices ruling,
the different grains are to a considerable
extent substituted for each other. There
is evidence that wheat now comprises a con-
siderably smaller proportion of the total
feed grain supply than in earlier years,
largely as a result of changes in the pricing
policy for stock feed wheat. Thus around
1950 wheat comprised about 60 percent of
the total grain used for stock feed, com-
pared with about 30 percent between 1960-61
and 1962-63. (However, in years of heavy
demand for feed because of drought, the pro-
portion of wheat used is likely to rise, since
it is often the only type of grain available
in the quantities demanded). 3!

31, Three studies by G. N. Steele of the Bureau of Agricul-
tural Economics should be mentioned for further reference.

These are: "Grain Sorghum in Australia”; "The Manufactured
Stock Feed Industry " published in The Coarse Grain Situation,
Nos. § and 6 (December 1959 and November 1960), respec-
tively; and "A Review of the Australian Maize Industry"”,
Quarterly Review of Agricultural Economics, Vol. 15, No. 1
(January 1962), pp. 23-30.




Table 4.5.8

DISPOSAL WHEAT : AUSTRALIA
1947-1965

(1) (2) (3) (4) (3)+(4)

Flour,
Breakfast Retained on Sales for as percentage
Foods and Farms Stock feed of total
other uses

million bushels percent

1947 37. . . . 34.
1948 37. . . . 32.
1949 38. . . . 34.
1950 38. . . . 36.

1951 41. ) . . 37.
1952 41. . . . 34.
1953 41. . . ) , 30.
1954 36. . . . 31.
1955 40. . . . 30.

1956 41. . . . 30.
1957 43. . . . 32.
1958 41. . . . " 28.
1959 42. . . . 22.
1960 43. . . . 27.

1961 43.1 . . . 27.
1962 42.3 . . . 23.
1963 42.1 . . . 20.
1964 | 43.0(b) . . .

1965 43.0()

(a) Years ended 30 November,
(b) Preliminary.

Sources: Bureau of Agricultural Economics, The Wheat Situation (Canberra) No.
September 1959, p. 33; No. 22, December 1963, p. 38.

Commonwealth Bureau of Census and Statistics, The Wheat Industry,
(Canberra) Bulletin 106, p. 10.




Table 4.5.9

GRAIN USED IN FACTORIES OF THE ANIMAL- AND BIRD-FOOD INDUSTRY
AND OUTPUT OF MAJOR PRODUCTS : AUSTRALIA

Wheat | Barley | Maize | Oats | Sorghum Output of Cereal-based Feed
Poultry Pellets I Other

million bushels '000 tons (2000 1b)

1953 . A . 0.1 0. n.a. . n.a.

1954 ) . 0.2 2. . 102.9 316.2
1955 . 0. 0.2- 1. 1. 113.6 302.

Year Ended
30th June

1956 . . . . 157. 265.
1957 . . . . . 206. 315.
1958 . . . . . 235. 346.
1959 . . . : . 228. 272.
1960 . . . . . 2717. 322.

1961 ) 2. : 3 1. 308. 379.
1962 . . : . 2. 330. 359.

n,a, not available,

Source - Commonwealth Bureau of Census and Statistics, Production Bulletin, Secondary
Industries, Part II—Materials Used and Articles Produced in Factories
(published annually, Canberra).




6. THE DEMAND FOR FRUIT

(a) Canned Fruit

Table 4.6.1 contains annual consumption
and retail price statistics for canned fruit.
In 1963-64 per capita consumption was
more than twice as high as at the end of
World War II. But this increase has not
been spread evenly over the post-war
period; instead it has been particularly
marked since 1959. This increase might
be attributed in large part to the reduction
in the real prices of canned fruits and the
establishment of the Australian Canned
Fruit Sales Promotion Committee in 1959.

Since 1958-59 average retail prices of
canned fruits have been falling. Our price
index is based on the prices of peaches and
pears in the capital cities. The combined
price (the weighted average price of a 29
oz can) reached a peak in 1957-58 and has
fallen steadily in almost every subsequent
year. When considered in relation to the
rises in the price of food in general, the
decline in the prices of canned fruitsis even
more marked.

The Australian Canned Fruit Sales Pro-
motion Committee was created by Common-
wealth Statute at the request of growers and
given the task of stimulating consumer de-
mand for canned fruit by promotion and ad-
vertising. For this purpose the Committee
obtains funds from an excise levy on canned
fruit sales. -

With the increases which have occurred
in recent years, Australian consumption of
canned fruit is now similar to that of the
U.K. and only slightly below the consump-
tion levels of the U.S. However internation-
al comparisons of the consumption of canned
fruit alone are of limited value because of
the variety of forms in which fruit products
reach the consumer. In addition to fresh
fruit, fruit juice and frozen fruit are now
important outlets. In Australia no separate
statistics are available for the consumption

of frozen fruit and juice, but we can compare
the consumption of all fruit with the consump-
tion levels elsewhere. In Australia in 1960-
61, per capita consumption was 173 1b; in
the U.S. in 1960, it was 201 Ib. U.S. con-
sumption of citrus fruit is 21/2 times the
Australian level; for other fruit, including
dried fruit, Australian consumption exceeds
that of the U.S.

Regression equations were fitted to the
data from 1946-47 to 1963-64.

The promotion activities of the Sales Pro-
motion Committee were allowed for by in-
cluding the actual annual expenditure of ad-
vertising as a variable. For the year before
the formation of the Committee, the variable
was given a value 1 and in the later years,
actual expenditure in thousands of pounds.
Any possibility of allowing for the lagged ef-
fect of advertising expenditure on consump-
tion has been thwarted by the small number
of years for which the Committee has been
operating.

When a linear equation was fitted to the
data the promotion expenditure was signifi-
cant as an explanatory variable. The coef-
ficient of 0.082 suggests that annual per
capita consumption would be raised by
0.082 1bs, if annual expenditure on promo-
tion was raised by £1,000. This result is
matched approximately by the rise in per
capita consumption from 15.3 1b to 20.5 1b
between 1959-60 and 1963-64.

The logarithmic equation does not pre-
sent promotion expenditure as a significant
variable and the proportionate expansion of
consumption associated with a 1 percent in-
crease in promotion expenditure is very

small. In fact the only significant explana-
tory variable in this equation is log C (total
consumption expenditure) with a coefficient
of 1.94, suggesting that an increase in per
capita total consumption of 1 percent is
associated with a rise in consumption of
canned fruit of almost 2 percent. On the
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Table 4.6.1

CONSUMPTION AND PRICES OF CANNED FRUIT AND DRIED FRUIT
AUSTRALIA 1946-47 TO 1963-64

Canned Fruit Dried Fruit

Consumption per Index of Real Prices | Consumption per |Index of Real Prices |3 year moving
capita per annum (1952-53 = 100) capita per annum | (1952-53 = 100) average con-
sumption of
vine fruits

1b 1b

1946-47 8. 97.
1947-48 11. 102.
1948-49 13. 96.
1949-50 12. 93.

1950-51 12. 89.
1951-52 15. 88.
1952-53 11. 100.
1953-54 12. 94.
1954-55 13. 95.

1955-56 13. 92.
1956-57 13. 96.
1957-58 14. 109.
1958-59 13. 99.
1959-60 15. 87.

1960-61 . 17. 78.
1961-62 16. 79.
1962-63 20. 76.
1963-64 20. 69.

(a) Retail price data not available after June 1961,

Sources: Comonwealth Bureau of Census and Statistics, Report on Food Production and the Apparent Con-
sumption of Foodstuffs and Nutrients in Australia, No. 19, 1963-64 (Canberra) and earlier issues.
Commonwealth Bureau of Census and Statistics, Labour Report (Canberra, published annually).




other hand the linear equation shows an
income elasticity of 1.3 when 1963-64
values are used, and this seems a more
reasonable result.

The following equations record the re-
sults obtained:

(4.6.1) ch

=9.114 - 0.0049 P .+ 0.0822 S
(0.0593) I (0.0385)
+0.0678 C (R2 = 0.868)
(0.0178)

-3.620 - 0.0781 log P
(0.469) cf
+0.0336 log S +1.938logC
(0.0345) (0.480)
(R2 = 0.820)
where Q _ is per capita consumption
cf .
of canned fruit, in pounds,
real personal consump-
tion expenditure, in £per
capita,
retail price of canned
fruit (1952-53 = 100).
annual expenditure on
promotion, in £'000.

(4.6.2) log ch

C

(b) Dried Fruit

Vine fruits (sultanas, raisins, and cur-
rants) comprise 70 to 80 percent of con-
sumption, the balance being made up of
tree fruits (apricots, prunes, and imported
dates). The published figures of Australian
consumption are not very precise. The
Commonwealth Statistician does not quote
any statistics measuring annual changes in
stocks of dried fruits. Any data collected
are apparently unreliable and apparent Aus-
tralian consumption is calculated as annual
production less exports.3 The apparent
consumption of sultanas shows very wide
fluctuations. These seem likely to reflect
movements in annual production rather than
changes in domestic consumption.

When we look at a 3-year moving aver-
age of per capita consumption of driedvine

32, In some early post-war years the Statistician made a
deduction from production to allow for other uses of the fruirt,
such as wine-making, but this has not been done in recent years,
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fruits, it seems that from 1950-51 there
was a gradual decline in consumption until
around 1957-58. Since then there has been
a slight increase in consumption. However
the provisional statistics for 1963-64 re-
cord a very sharp drop in consumption. As
usual the main contribution to the change
has been a fall in the consumption of sul-
tanas. The 1963-64 figure published for per

capita consumption is only 46 percent of the
1962-63 figure.

The published figures on the consumption
of dried tree fruits show fluctuations from
year to year, but movement seems to be
around an average consumption of about
2.0 1b per capita per year, with little evi-
dence of any trend. There is some sugges-
tion of a decline in consumption in the mid-
fifties and a rise in more recent years, but
again, no figures are available regarding
changes in stocks. Table 4.6.1 presents

the data relating to the consumption of dried
fruit.

It would appear that the Australian levels
of consumption are similar to those in the
U.K. where annual per capita consumption
of dried fruits is 6-7 1b; on the other hand
in the U.S., it is 3.0-3.5 1b; and in Canada,
between 5 and 6 1b.

A large proportion of vine fruit consump-
tion occurs as an ingredient in bread, cake,
and other baked goods. Hence the consump-
tion of fruit depends to some extent on the
consumption of these other foods. In the
equations we have fitted to the data, the
consumption of flour is taken as the variable
registering this effect on the demand for
fruit.3 The three explanatory variables
used all show a significant effect on the
consumption of dried fruit. However the
price variable has a coefficient of the wrong

sign. The logarithmic equation yields an
income -elasticity of 1.6 and the semi-

33, The Commonwealth Statistician ceased the collection
of data on the retail price of dried fruits in June 1961. Hence
the estimation is limited to 15 observations and the calculation
of income-elasticity in the semi-logarithmic equation is based
on 1960-61 values,




logarithmic equation, an elasticity of 2.3
(at 1960-61 values).
(4.6.3) log Qe = ~12.695 +1.749 log P
(0.603)
+1.565 log C + 2. 696 log Qf
(0. 786) (0.959)
R” =0.777)

= -234.653 + 26. 448 log P
(10.165)

+29.023 log C + 51.100 log Q

(13.259) (16.176) 5

(R

df

df

f
=0.777)

Q .. is per capita consumption of
df . s

dried fruit in pounds;

real retail price of dried

fruit (1952-53 = 100);

per capita consumption of

flour, in pounds;

real personal consumption

expenditure, in £ per capita.

Pdf
Qf

C

In an attempt to overcome the difficulties
associated with the erratic movements in
the annual consumption of sultanas, con-
sumption of dried fruits over a 2-year period
was taken as the dependent variable and
appropriate explanatory variables used in
regression equations. The following results
were obtained:

(4.6.5) log Qgp = ~9-0912 +0.717 log P
(0.816)

+0.881 log C +2.443 log Q,
(0.668) (0.876) 5

(R =0.8717)

-352.348 +23.192 log P
(29.596)

+33.451 log C + 87.283 log Q

(24.228) (31.1757) 9

(R

df

(4.6.6) Qdf

df

£
= 0. 866)

v One feature of these results is that the
significance of the price variable is reduced
Although the coefficient still has a positive
sign, it is no longer significantly different
from zero. The importance of the quantity
of flour consumed is not reduced and the two
equations produce income-elasticities of
0.9 and 1.3 (at 1960-61 values)respectively.
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7. THE DEMAND FOR EGGS

In estimating the consumption of eggs in
Australia, the Commonwealth Statistician
draws on data supplied by the Egg Boards
of the various States, but has to supplement
this information with data obtained from
other sources. In addition to eggs produced
under the control of the Egg Boards (given
the classification of "controlled eggs' in the
official statistics), a large part of annual
production comprises "backyard or uncon-
trolled eggs''. For the post-war period
the Statistician estimated that between 49
percent and 56 percent of the domestic mar-
ket was supplied by uncontrolled producers.
Some of these eggs are produced by small
backyard flocks; others are produced by
poultry farmers wishing to avoid the pay-
ment of marketing levies imposed by the
Boards. 3

Since World War II Australian per capita
consumption of eggs has been lower than be-
fore the war. For the pre-war period and
for the early post-war years to 1948-49,
average annual consumption has been esti-
mated at more than 20 dozen eggs per capita.
However consumption fell as low as 17 dozen
per capita in the mid-fifties and the earlier
levels have never been recovered. \

The Statistician emphasizes that methods
available for estimating uncontrolled egg
production are not very reliable, and in
particular, that there are no adequate meth-
ods for the independent estimation of any
trends in uncontrolled production. Hence
the estimate of the consumption of these eggs
is also very tentative.

In spite of these weaknesses in the data,
we attempted to estimate a relationship be-
tween per capita consumption of eggs and
several variables thought to be useful in ex-
plaining variations in egg consumption.

34, For further discussion of this matter, see Chapter VI,
Section 6(a),




A simple model of the egg market was
formulated. It consists of two behavioural
equations and two identities. Of the first
two equations, one attempts to explain per
capita consumption of eggs, while the other
explains the production of uncontrolled and
backyard yards. Consumption of eggs is
considered to depend on total consumption
expenditure and on the current retail price
of eggs. The production of uncontrolled
eggs is assumed to be a function of the price
of eggs, lagged by 6 months, and of the ra-
tio of the levy imposed on controlled egg
producers to the average gross return to
growers.

In its linear form this model appears as
follows:

Qp = x; +B,,C+B,Pe

= + - 1

Qep X2 *Bg L+ ByyPe -2
= +

QE chs Q

Q

(1)
(2)
(3)
(4)

(4.7.1)
bes

beE bes

where Q_, is annual per capita con-
sumption of eggs;
annual per capita pro-
duction of uncontrolled
and backyard eggs;
annual per capita con-
sumption of uncontrolled
and backyard eggs;
annual per capita con-
sumption of controlled
eggs;

total consumption ex-
penditure per capita;
index of real retail
price of eggs;

index of real retail
price of eggs, lagged
by six months;

the difference between
gross and net return
received by growers,
expressed as a ratio of
gross return.

Qbe p

Q

bes

Q

Equations (3) and (4) are considered as
identities. Of these (3) is a true identity;
(4) based on the assumption that all back-
yard and uncontrolled eggs produced are
sold on the domestic market.

When this linear model was fitted to the
data the following results were obtained.3

Q, = 13.791 + 0.106 C -0.0024 P,
(0.0055) (0.0147)
(R2 = 0.500)
= 6.540 - 0.0029 L. +0.0266 P_-1.
bep e 2
(0.0282)  (0.01995)
(R2 = 0.370)

The expenditure elasticity of demand in
equation (1) is 0.23 when 1963-64 values of
the variables are used. Expressing the
variables in logarithmic form, the same de-
gree of fit is obtaining and the expenditure
elasticity of demand is 0. 2.

E

(4.7.2)
Q

The predicted levels of total per capita
egg consumption and per capita consumption
of backyard and uncontrolled eggs were com-
pared for the years covered by the data. The
balance represents the production of per
capita consumption of controlled eggs, and
we found a coefficient of determination of
0.59 when we compared the predictions
with actual consumption.

The failure of the price variable in equa-
tion (1) to add significantly to the explana-
tion of variations in egg consumption is
somewhat surprising in view of the policy
of the Egg Boards of changing retail prices
during the year with a view to disposing of
as many eggs as possible on the domestic
market. Previous studies attempting to es-
timate the responsiveness of demand to
changes in price have also been restricted
by the lack of reliable data. The conclu-
sion of one of these studies was that the

35. Data on deductions made by Egg Boards from growers
gross retums are available only from 1953-54 onward, Hence
estimates are based on annual data for 11 years from 1953-54,




Table 4.7.1

CONSUMPTION AND PRICES OF EGGS : AUSTRALIA

Consumption Per Head Per Annum

Index of
Real Price
(1952-53=100)

Uncontrolled

Controlled and Backyard Total

dozens per annum

1947-48 . 10.27
1948-49 . 10. 84
1949-50 . 9.

1950-51
1951-52
1952-53
1953-54
1954-55

1955-56
1956-57
1957-58
1958-59
1959-60

1960-61
1961-62
1962-63
1963-64

(a) The difference between gross return on domestic sales and net return after equalization, expressed as a ratio of gross

return, Not available prior to 1953-54,

Sources:

Commonwealth Bureau of Census and Statistics, Production Bulletin,

Primary Industries, Bulletins Nos. 41-56, 1946-47 to 1961-62 (Canberra);
Report on Food Production and the Apparent Consumption of Foodstuffs and

Nutrients in Australia, Nos. 18 and 19, 1962-63 and 1963-64 (Canberra);
Labour Report (published annually, Canberra).
Australian Egg Board, 17th Annual Report, 1963-64 (Sydney), Appendix B.

price elasticity of commercial (or controlled)
eggs in the Australian market is greater
than unity. However the conclusion did not
extend to total egg consumption. 36

In 1960 the Victorian Egg Board com-
missioned Roy Morgan Research Centre
Pty. Ltd. (the marketing associate of the
Australian Gallup Poll) to conduct a survey
into the seasonal fluctuations in household
egg consumption and the relation of these to
changes in the price of eggs. The general
conclusion reached was that consumption
fluctuations were small and that changes in
price were not clearlyeffective in accommo-
dating demand to available supply. However
the report does not succeed in separating

36. F.D. Gillies, Helene Walker and K. L. Kinsman, "Egg

Prices in Australia”, Quarterly Review of Agricultural Econo-
mics, Vol. XII, No. 1, pp. 32-37.

the effects of the various influences on egg
consumption.?

The conclusion that the demand for eggs
is relatively price inelastic is supported by
the findings of Stone and Brown, who esti-
mated the elasticity in the United Kingdom
at -0.43 and -0.27, respectively.3®

Other research workers have considered
that a rise in the proportion of the farmer's

37. Roy Morgan Research Centre Pty, Ltd., Survey on Eggs
in Victoria (Melbourne 1960).

38. R. Stone, et al., Consumers' Expenditure and Be-

haviour in the United Kingdom 1920-1938 (Cambridge Uni-
versity Press), 1954,
J. A.C. Brown, "Seasonality and Elasticity of the Demand for
Food in Great Britain Since Derationing”, a paper read to the
Agricultural Economics Society of Great Britain); referred to
by Gillies, Walker and Kinsman, op. cit.




gross return from the domestic sale of eggs
which is retained by the Egg Board (to com-
pensate for the lower return obtained on ex-
ported eggs) will encourage growers to oper-
ate outside the control of the Board. Hence
we would expect the estimate of f21 in
equation (2) to have a positive sign. Instead,
it is negative but not significantly different
from zero.3?

The price variable in equation (2) has a
coefficient with the expected sign but again
the estimate is not significant. Although the
estimates obtained in the model are not too
unrealistic, it seems that a satisfactory es-
timation of a model describing the egg mar-
ket in Australia must wait for the avail-
ability of more reliable statistics.

8.

MISCELLANEOUS PRODUCTS

(a) Cotton

Cotton consumption in Australia cannot
be assessed with great accuracy because:
(i) the greater part of consumption is in
the form of woven cotton piece goods
and other cotton textiles, most of
which are imported. Estimates of
the quantity of cotton consumed in
these forms can only be very approx-
“imate, owing to the difficulty of con-
verting the various textile items into
raw cotton equivalents;
although consumption statistics on
raw cotton (other than imported cot-
ton piece goods and other cotton tex-
tiles) are contained in various offi-
cial publications, no information is
available on the annual changes in
inventories.

For the above reasons and the lack of
published price statistics for cotton manu-
factures, the available data do not allow us

39. On the other hand, it may be that Egg Boards become
more zealous in the prosecution of offenders during periods of
high deductions,

to estimate income and price elasticities of
demand for cotton in Australia. Published
statistics of personal consumption expendi-
ture on clothing and drapery do not dissect
total expenditure according to the various
types included in this rather broad commo-
dity group. Similarly, price indices for
clothing generally do not provide guidance
as to the price movements of cotton
manufactures.

Estimates of the availability of the var-
ious textile fibres per head of population
have been prepared by the Food and Agricul-
ture Organization of the United Nations for
many countries. They show that Australian
annual per capita cotton consumption has
been well above the world average, and
comparable with the United Kingdom, West-
ern and Eastern European countries and the
U.S.S.R., New Zealand, but below per ca-
pita consumption in North America. Apart
from a sharp decline in cotton consumption
in Australia in 1953 (due to the imposition
of import restrictions on textile manufac-
tures) consumption per head has been fairly
stable between 1948 and 1963.40

The relative importance of cotton and
other textile fibres is illustrated in Table
4.8.1, which contains estimates of the avail-
ability of the major textile fibres per person
in Australia. Cotton still appears to be the
most important textile fibre, constituting
over 50 percent of total fibre consumption.
However, this percentage share has declined
considerably in 1962 and 1963—the last two
years for which we have data in this form.
On the other hand, there has been an almost
continuous growth in the use of synthetic
fibres since 1955, the rate of growth having
been particularly rapid in the last 4 years.

Most cotton is consumed in the form of
woven textiles. The Australian textile in-
dustry at its present stage of development

40. Average consumption per head for the years 1948 to
1963, excluding the "abnormal" year 1953, was 12,6 1b, with
a Standard Deviation of 1,12 1b,
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Table 4.8.1

AVAILABILITY OF APPAREL FIBRES PER HEAD OF POPULATION, AUSTRALIA( )

Wool Cotton Rayon Synthetics Total

Year Quantity |Percent | Quantity | Percent | Quantity | Percent | Quantity | Percent | Quantity| Percent
Ib % 1b % Ib % 1b % 1b %
1938 .5 34. 10. 49. . 16. - - 22. 100.

1948 . 32. 12. 50., . 18. \ 25. 100.
1949 . 30.6 13. 51. . 17. 25.5 100.
1950 . 32. .11, 51. . 16. 22. 100.

1951 . 26. 13. 53. . 19. .23 . 26. 100.
1952 . 16. 14. 59. . 22. .29 . 23. 100.
1953 . 24. 6. 50. . 22. .27 . 12. 100.
1954 . 22. 13. 56. . 19. .42 . 24.2 100.
1955 . 24. 13. 56. . 16. .65 . 24. 100.

1956 . 23. 12. 55. . 17. .78 . 22. 100.
1957 . 20. 10. 55. . 20. .13 3. 19. 100.
1958 . 20. 12. 55. . 19. .12 . 22. 100.
1959 . 24. 12. 54. . 16. .03 . 23. 100.
1960 . 22. 13. 56. . 15. .28 . 24. 100.

1961 ) 22, 13. 56. ) 14. 1.50 ) 23. 100.
1962 5.3 24.3 11. 53.7 3.1 14.2 1.70 7. 21. 100.
1963 5.7 24.2 11.9 50. 4 3.3 14.0 2.60 11.0 23. 100.

v

(a) The availability for home use, which is divided by the estimated mid-year de facto population of the country is estimated from recorded mill
- consumption adjusted by the balance of external trade measured in terms of the fibre content of traded manufactured textile goods,

Sources: Commonwealth of Australia, Bureau of Agricultural Economics, Canberra, Statistical Handbook
of the Sheep and Wool Industry (3rd edition, 1961); and Supplement to the Statistical Handbook of
the Sheep and Wool Industry (1964)
F.A.O., World Apparel Fibre Consumption, 1961-63 (Rome 1965).




supplies about 16 percent of the country's
requirements of all woven cotton fabrics.
The other major group of textiles where
cotton is important is knitted cotton gar-
ments (socks and stockings, knitted under-
wear, and knitted outer garments, such as
cardigans, pullovers, etc.). Here the
Australian industry supplies almost the en-
tire domestic requirement. The amount of
cotton used in the manufacture of rope and
cordage (e.g. for vehicle tyres and other
industrial purposes) and sewing thread is
small.

Considerable quantities of cotton waste
are imported annually from India, Pakistan,
and Japan (averaging about one-fifth of the
total raw cotton imports over the last 5
years). This, together with locally pro-
duced cotton waste—including cotton waste
arising as a by-product of cotton spinning—
is used in bedding, upholstery, and cotton
wool. -

The Australian spinning industry supplies
the greater part of cotton yarns for local
knitting and weaving industries and other
industrial purposes. Imported cotton yarns
constitute only about 10 to 15 percent, by
weight, of local requirements, and are us-
ually of the finer counts (principally 1/50s
and finer for knitting interlock underwear)
not spun in Australia.® Increased domestic
production has replaced part of the imports
of cotton yarns, which have tended to de-
cline since 1960-61.

Of greater immediate relevance to our
projections is the pattern of demand for
raw cotton excluding the quantity contained
in imported cotton piece goods. The mar-
ket for raw cotton in Australia has been
about 110, 000 to 120, 000 bales annually,
equivalent to about 55 to 60 million 1b; a
requirement that was relatively stable be-
tween 1951-52 and 1962-63. A sharp upturn
of both imports and domestic production oc-
curred in 1963-64 and 1964-65, resulting in

41. Recently there has been an expansion into the produc-
tion of fine-count yarns (1/50s) for underwear knitting.

a total availability of about 73 million 1b.
This sudden increase ''appears to have been
caused predominantly by an increase, in
late 1962, in the tariff protection on finer
counts of yarn. It seems likely that the
main effect on usage of the tariff has oc-
curred and little or no further increases
can be expected in the short run.4?

The bulk of Australia's raw cotton im-
ports falls within the medium staple, {2"
to 13" group. Minor quantities of short
staple (2" tof ") and extra long staple are
imported annually, mainly from India and
Pakistan. Total availability of raw cotton

from both overseas and domestic sources
is given in Table 4.8.2, which also shows
the growing proportion of total supply which
domestic production represents.

The growth in the availability of man-
made fibres in recent years has been men-
tioned earlier. The increased use of syn-
thetics is not necessarily a measure of this
displacement because:

(a) synthetics may find new uses in
fields where no textile fibres had
been used before;
synthetics compete with other natural
fibres as well, notably with wool;
there is competition among the var- -
ious man-made fibres in manyfields,
so that newer man-made fibres may
replace rayon or acetate rather than
a natural fibre (e.g. the displacement
of rayon by nylon in vehicle tyre fab-
rics, in women's stockings, and in
men's and boys' socks).
in some fields, cotton is displaced
by other materials, e.g., by paper
in wrapping materials, napkins,
facial tissues, etc.; by plastics in
baggings, table cloths, etc.; and by
spun metal and glass fibres in hard-
wearing, washable products (e.g.,
vehicle upholstery).

(b)

42, W.J. Kerridge, "Cotton: The Effect of Current Trends
on Production Prices”, Quarterly Review of Agricultural Eco-
nomics, Vol. 19, No, 2 (April 1966),

107




Table 4. 8.2

RAW COTTON SUPPLIES, AUSTRALIA

Imports of
Raw Cotton
Excluding
Cotton
Linters
and Waste

Imports
of
Cotton
Linters
and
Waste

Total
Imports
of
Raw
Cotton

Domestic
Production
of
Raw Cotton

(a)

-Total
Supply of
Raw Cotton
including

Linters
and Waste

Domestic
Production
of Raw
Cotton as
Percent of
Total Supply

mil. 1b.

%

Average of 3 years

1936-37 to 1938-39 9.

1948-49
1949-50

1950-51
1951-52
1952-53
1953-54
1954-55

1955-56
1956-57
1957-58
1958-59
1959-60

1960-61
1961-62
1962-63
1963-64
1964-65

37.
28.

45.
43.
24,
44.
43.

37.
47.
42.
44.
41.

41.
317.
42.
56.
55.

10.

11.
11.

4.
12.
15.

12.
12.
13.
12.
14.

11.
12.
13.
12.
12.

38.

56.
54.
29.
56.
58.

49.
60.
55.
56.
55.

53.
50.
56.
69.
67.

38.

57.
55.
30.
58.
59.

51.
61.
57.
57.
59.

59.
54.
61.
73.
73.8

(a) No statistics available as to the quantity of raw cotton suitable for spinning and weaving, and quantity of cotton linters
and cotton waste,

Sources: Commonwealth Bureau of Census and Statistics, Canberra, Australia
Yearbook of the Commonwealth of Australia (published annuallyj;

Manufacturing Industries, No. 10—Cotton Mills (published annually);

Overseas Trade (published annually);

Recent years from Kerridge, op.cit., Table 5.




No numerical estimate can be made of
the displacement of cotton by man-made
fibres, but it will probably become more
marked in future years.

(b) Tobacco

Details of total and per person consump-
tion of manufactured tobacco products in
Australia in 1938-39 and annually from
1950-51 to 1963-64, are given in Table
4.8.3. Total quantities were calculated
from recorded domestic production to
which recorded net imports were added.
Annual stock changes—for which no statis-
tics are available—were disregarded.?®
Total annual consumption of manufactured
tobacco products—both imported and domes-
tic— increased steadily from 42.6 million
1b in 1950-51 to 58.3 million 1b in 1963-64.
This increase represents an annual average
compound rate of 2.8 percent over the 14
years. During the same period, population
in the potential consuming age group, 15
years and above,*! increased by an average
annual compound rate of 1.9 percent. Thus,
about 70 percent of the increase in total
consumption was accounted for by popula-
tion increase, and the rest has been due to
the increase in consumption per person.

After considerable fluctuation in the 5
years to 1954-55, annual per person con-
sumption of total manufactured tobacco pro-
ducts has shown a steady and continuous
rise from 7.1 1b in 1955-56 to a peak of
8.2 1b in 1960-61. Since 1960-61 there has
been a slight downward trend in per person
consumption (1963-64:7.5 1b). The con-

43, An alternative method of calculation would be to sum
the quantity on which excise duty was paid and the quantity of
imports cleared for home consumption. This method would
still not account for stock changes at wholesale and retail level,
though it might be preferable in allowing for stock changes in
bonded stores,

44. In the rest of this discussion all per capita consumption
will apply to persons of the age of 15 years and above.

sumption of cuttobacco, which sharedthe
market in equal proportion with cigarettes in
1950-51, has declined since 1954-55. Annual
per capita consumption of cut tobacco fell
from 3.6 lb in that year to 1.4 1b in 1963~
64. On the other hand, annual consumption
of cigarettes increased from 3.51b in
1950-51 to 6.1 1b in 1960-61. Since then
there has been little change.

To what extent the increase in cigarette
smoking and decline in the consumption of
cut tobacco has been due to new smokers
preferring cigarettes rather than cut tobac-
co, or former consumers of cut tobacco
changing to cigarettes, is not known. No
results of cross-sectional survey data are
available in Australia giving the pattern of
tobacco consumption for various segments
of the population (i.e., age, occupation,
income, urban/rural, male/female, etc.).
New smokers are often believed to be large-
ly in the age group 15-24 years, and the
importance of the proportion of this age
group to total population is sometimes em-
phasised when assessing the trend in cigar-
ette smoking. 4% The proportion of this group
to the total 15 years and above population
declined moderately in the early 1950's, but
has been increasing steadily since 1953-54,
(from 18.4 percent in that year to about
22.2 percent in 1963-64). While the up-
swing in individual consumption of cigar-
ettes between 1958-59 and 1960-61 has co-
incided with a high proportion of the 15-24
years age group, this relationship was not
evident prior to 1954-55, when an increase
in cigarette consumption was associated
with a declining proportion of people inthat
age group, nor after 1960-61 when per ca-
pita consumption remained static despite an
increase in the proportion of the 15-24 age
group. The relationship between per capita
consumption of cigarettes and the proportion

45, N.D. Honan and W.J. Byrne, "The Growing Australian
Market for Tobacco Products”, Quarterly Review of Agricultural
Economics, Vol, 15, No. 1 (Canberra, January 1962).




Table 4.8.3

ANNUAL TOTAL AND PER CAPITA CONSUMPTION OF MANUFACTURED
TOBACCO : AUSTRALIA

Consumption of Cut Consumption of Cigarettes, Total Consumption of

. Tobacco Cigars and Snuff (a) Manufactured Tobacco Products
Year ending

30th June Total Per head Total Per Head Total Per Head
'000 1b 1b '000 1b 1b '000 1b 1b

1938-39 15,349 2. 7.078 .4 22, 427 4.3

1950-51 21,125 ) 21,426 ) 42, 551
1951-52 21,753 . 24,024 . 45, 777
1952-53 22,132 . 18,470 . 40, 602
1953-54 23,290 . 24, 645 . 417,935
1954-55 21, 409 ) 25, 786 . 47,195

1955-56 18, 751 . © 27,984 . 46, 735

1956-57 18, 820 . 30,912 . 49, 732
1957-58 18,221 . 32,951 . 51,171
1958 -59 16,983 . 35, 630 . 52,612
1959-60 15,470 . 40, 461 . 55,931

1960-61 15,458 . 43,974 . 59, 432
1961-62 13,334 . 43,1779 . 57,113
1962-63 12,399 . 46, 450 . 58, 849
1963-64 10, 875 . 47,384 . 58, 260
1964-65 9,941 .3(b) 50, 662 . 60, 603

(a) Consumption of cigars and snuff contributes less than 1 percent of the total.
(b) Estimated,

Sources: Commonwealth Bureau of Census and Statistics, Manufacturing Industries, No. 26—Tobacco,
Cigars and Cigarettes, (annual, Canberra); Secondary Industries, Part II—Manufacturing
Industries, (annual); Oversea Trade (annual); Imports Cleared for Home Consumption (annual).




of population in the 15-24 age group hasbeen
tested, and found to be significant.46

Other factors which might be associated
with changes in demand for manufactured
tobacco products are price and personal dis-
posable income. Studies inthe United States
of America indicated that price has little ef-
fect on cigarette consumption, 462 and the
available evidence for Australia and the
United States also suggests a very low in-
come elasticity of demand.4? Tobacco oc-
cupies a special place in consumers' de-
mand since it is not substitutable by other
commodities. However there is scope for
substituting cheaper brands for more ex-
pensive ones without significantly changing
the total quantity consumed. A great var-
iety of tobacco products is available in Aus-
tralia at a very wide range of prices, and
the rate of appearance of new brands on the
market is high. On 1st November 1964,
some 25 different types and units of sale of
imported cigarettes, over 40 types and
brands of Australian-made cigarettes, more
than 150 brands and packages of cigars,
and nearly 120 kinds of cut tobacco could
be bought by consumers.

46. The equation expressing this relationship (for 1950-51
to 1962-63) was:

Y =-8.6051 +0.6771 X ; R2 =0.67,
(0.1378)
Y = annual per capita consumption of cigarettes, and
X = population in the 15-24 years age group as per-
cent of total population, 15 years of age and
above,

As serial correlation was indicated by the Durbin-Watson test,
the relationship was re-calculated in the first-difference form,
using the coefficient of serial correlation = 0, 6498, The
equation thus obtained was

2
Y =-1,6218 + 0.4890 X ; R =10.39.
(0.1832)
46a. N.D. Honan and W.]. Byre, op. cit,
47. For Australia, see Table 4,1,4 above; for the U. S, :
S.M. Sackrin, "Income Elasticity of Demand for Cigarettes:

A Cross-Sectional Analysis”, Agricultural Economics Research
(U.S.D. A., January 1957),

There are no statistics of the relative

-price movements of the various brands and

types of tobacco products. The only data
available are in an index of the combined
retail prices for cigarettes and tobacco ap-
plying to a constant quality.4® This index
was used to estimate the relationship be-
tween price and the consumption of total
manufactured tobacco products. None of
the regression equations obtained have
yielded useful results. The number of ob-
servations included in the analysis has been
very small (11 years, 1950-51 to 1960-61)
the limit being set by the price series avail-
able. Annual per capita consumption of total
manufactured tobacco products generally
increased during the period, though the an-
nual changes were relatively small. Changes
in the consumption of cigarettes and of cut
tobacco separately were more pronounced,
but since no separate price series was
available for these commodities, there was
no possibility of estimating the relationship
between consumption and price for these
groups separately. '

The regression equation obtained sug-
gested an income elasticity of demand of
0.4. However, due to the high standard’
error of the coefficient (0.33) and low value
of R2 (0.12) no reliance can be placed on
this estimate. It could reasonably be as-
sumed that changes in personal disposable
income may be responsible, at least partly,
for the shift in preference from cut tobacco
to cigarettes, the latter being a more con-
venient, though more expensive, product.
Equation (4.8.1), based on data for 1950-51
to 1963-64 gives a relatively good statisti-
cal fit, but the resulting income elasticity
of 6.1 (at 1963-64 values) is obviously un-
realistically high and results from theasso-
ciation of other factors with the secular
growth in real consumption expenditure,

48. N.D. Honan and W.]. Byrne, op. cit.




(4.8.1) T = -89.824 + 37.218 log C,
5 (4.247)
R™ = 0.865
where T = annual per capita consump-
tion of cigarettes (lbs),
annual per capita consump-

tion expenditure (in &)

C =

Factors that would not be accounted for
by a time series analysis, but probably im-
portant in changing the pattern of consump-
tion, are the increasing social acceptance
of smoking by women and young persons,
the appearance of new brands, and the level
of advertising expenditure. The publicity
given to the likely connection between cigar-
ette smoking and lung cancer as reported by
the United Kingdom Royal College of Physi-
cians in March 1962, and by the United
States Surgeon-General in January 1964 is
probably responsible for the downward trend
in total tobacco consumption in recent years.
It may be reasonably expected that the rate
of cigarette smoking will be further affected
by these apprehensions concerning lung can-
cer, and the stepping up of campaigns to
discourage young persons from commencing
to smoke. As present evidence suggests
no relation between cigar or pipe smoking
and lung cancer, some increase in the con-
sumption of these tobacco products may be
.anticipated.

Compared with domestic demand in Aus-
tralia, export demand for unmanufactured
tobacco leaf and manufactured tobacco pro-
ducts is negligible. The quantity of exports
of manufactured tobacco and cigarettes,
while small in comparison to domestic sup-
ply, has been increasing rapidly in recent
- years. Almost all exports are Australian-
made, and the chief destination is Papua
and New Guinea, and to a lesser extent the
Pacific Islands.

(¢) Tallow

According to its end-uses, tallow is divi-
ded into edible and inedible tallow. Edible

. the factory utilisation statistics.

tallow is used predominantly by the margar-
ine and shortening industries. Tallow is
often used in the manufacture of table mar-
garine and it is a major ingredient of Aus-
tralian cooking margarine, where State
legislation prescribes the minimum quanti-
ties of tallow which must be used. The
other major use of edible tallow is in the
form of dripping.

It is difficult to reconcile the available
statistics about domestic use of tallow. The
quantity of edible tallow used in factories
over a number of years falls about 20 per-
cent short of reported production minus ex-
ports. This could be the result of the use
of tallow in establishments which do not
need to file factory returns. On the other
hand the total usage of inedible tallow in
factories is about 30 percent above produc-
tion of inedible tallow minus exports (for
the 10 years ended 1963-64). This could
be because a large quantity of tallow is made
by small butchers who do not report their
production. Finally it is possible that tal-
low which is reported as "edible'" when pro-
duced, is used for other purposes (especial-
ly for the manufacture of high-quality toilet
soaps) and hence appears as ''inedible" in
The last
explanation would account for most of the
discrepancy, but this does not necessarily
prove that it is the only correct one. 49

The main outlet for inedible tallow is in
the production of soap and washing powders.
The principal fats and oils used in the manu-
facture of soap are tallow and coconut oil.
The latter is used mainly in the production
of fine quality toilet soaps, as a certain
minimum percentage of lauric acid is needed
to give quick lathering properties. In Aus-
tralia, tallow is the principal fat used, coco-
nut oil contributing less than 10 percent of
fats used in soap manufacture. Table 4.8.4
contains details of inedible tallow used in

49. The relevant statistics are given in Appendix
Table A.4.8.1.
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Table 4.8.4

FACTORY UTILISATION OF TALLOW AND PRODUCTION OF SOAP AND DETERGENTS : AUSTRALIA

('000 tons)

Inedible Tallow Used For:

Total

Soap
and
Candles

Chemicals,
Drugs, and
Medicine

Inedible

Tallow

Used in
Factories

Production of Soaps and Detergents: (b)

Soaps:-

Detergents:-

Personal
Toilet

House-
hold

Industrial

Extracts
and

Toilet Soaps,
Soap. Powders,

Non-

Soap- soap

Total
Detergents

Powders and Soap Based | Based

(a) (c) () Extracts
1954-55 57. . 59. 117. 37. . 50.
1955-56 58. . 60. 16. 317. . 45.
1956-57 57. . 60. 16. 35. . 43.
1957-58 61. . 64. 18. 38. . 44.
1958-59 58. . 60. 19. 34. . 40.

113.
109.
105.

1959-60 51. . 63. 18. 36. . 41.
1960-61 48. . 59. 20. 35. . 34.
1961-62 43. . 53. 20. 34. . 32.
1962-63 42. . 55. 21. 35. . 31.
1963-64 41. . 54. 21. 35. . 31.

n.a,—not available,

(a) The total exceeds the sum of the previous two columns in some years; the difference is due to tallow being used in factories other than soap and
chemicals (e. g. stock feed) .

(b) The recorded production in factories is incomplete, as production in establishments which do not come within the definition of a factory is excluded.
(c) Includes soft and liquid soap, not separately described.
(d) Household and industrial.

Sources: Commonwealth Bureau of Census and Statistics, Canberra, Year Book of the Commonwealth of Australia; Secondary Industries
Bulletin; Principal Factory Products, Australia; Manufacturing Industries, No.3-Chemicals, Drugs and Medicines, No.6—

Soap and Candles.




factories, and the quantity of soaps and de-
tergents manufactured in Australia between
1954-55 and 1963-64.

Almost all soap and soap preparations
produced in Australia is for domestic con-
sumption. Net exports accounted for 5.8
percent of total production in 1963-64. As
net exports have been insignificant when
compared to production in the 10 years end-
ing 1963-64, production statistics also in-
dicate the level of domestic consumption.

Total soap production, including soap ex-
tracts and powders, declined from 104, 000
tons in 1959-60 to 92, 000 in 1963-64. On a
per capita basis, the decline has been al-
most continuous since 1954-55, from about
28 1b in that year to 18 1b in 1963-64. While
production of toilet soap has increased ap-
proximately in proportion to the growth of
population (consumption per head remaining
almost static at 4.3 1b), total production of
household soap remained unchanged at about
36, 000 tons annually over the last 10 years,
with a consequent decline in consumption
from 9 1b to 7 Ib. However, the greatest
decline occurred in the production of indus-
trial soap preparations (8, 700 tons to
3,900 tons) and in soap extracts and pow -
ders (54, 000 tons to 31, 000 tons).

In contrast the manufacture of liquid de-
tergents has increased considerably—from
33, 200 tons in 1956-57 to 123, 600 tons in
1963-64. Liquid detergents are used main-
ly for hard-surface cleaning (dish washing,
car washing, etc.) where lathering proper-
ties are a disadvantage. The trend of de-
mand from solid soaps to liquid detergents
is.world-wide, and started earlier in some
overseas countries.

Production of non-soap based ('synthe-
tic") detergents has grown at approximately
the same rate as that of soap-based deter-
gents, and for the 8 years for which statis-
tics are available (1956-57 to 1963-64),
non-soap based liquid detergents constituted

an average of 55 percent of total liquid de-
tergents produced. In 1963-64, non-soap
based detergents represented 31.4 percent
of total soap and detergents produced. This
was considerably lower than the correspond-
ing figure in the U.S.A., where synthetic
detergent production outpaced that of soap
as early as 1953, and in 1962 accounted for
about 75 percent of total soap and detergent
sales (corresponding figures in other coun-
tries in 1961 were: Federal Republic of
Germany, 70 percent; France, 57 percent;
U.K., 44 percent; Japan, 34 percent).5°
However, as the components of non-soap
based detergents are only slowly broken
down by bacterial action, increased use of
these detergents may lead to water pollu-
tion. Concern over this led to research in
the U.S.A. and Europe into the production
of tallow-based detergents, which are more
readily bio-degradable.

As shown in Table 4.8.4, the quantity of
inedible tallow used in the chemical, drug,
and medicine industry is comparatively
small, although it has been on the increase
in the last 5 years. These industries use
mainly fatty acids and glycerine, all of
which can be obtained from tallow. How-
ever, they can also be obtained from other
oils and fats (e. g. marine oils). Fatty
acids and glycerine are normally obtained
also as by-products of soap manufacture.
In the U.S.A. and other countries, some
fatty acids are obtained as by-products of
the paper and petro-chemical industries.
In Australia no fatty acid is derived from
these sources. Similarly, no synthetic
glycerine is produced in Australia.

Stearine, which can be obtained from tal-
low as well as from other fats, is used in
the manufacture of candles. While there
are no statistics of the quantities of tallow
involved, it is believed that this outlet is
relatively unimportant. Production of

50. F.A.O., Rome, Synthetics and their Effects on Agri-
cultural Trade (Commodity Bulletin Series No, 38), 1964,
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Table 4.8.5

NUMBER SLAUGHTERED, HIDES AND SKINS USED IN TANNERIES AND EXPORTED,
FOR CATTLE, CALVES AND SHEEP AND LAMBS, AUSTRALIA, 1946-47 TO 1964-65

Hides and Skins
Used in Tanneries
Cattle Calves Sheep and Cattle Calf Sheep and Cattle Calf Sheep and

(a) Lambs Hides Skins | Lambskins(b)[Hides | Skins(c) | Lambskins (d)

(Thousands) ('000 1b)| (Thousands)

1946-47 2205 959 17861 2591 1439 5463 116 - 20727
1947-48 2395 983 16643 2561 1283 4673 102 - 12140
1948-49 2415 1079 18336 2493 1306 4085 270 - 12059
1949-50 2528 1080 20313 2594 1351 4307 259 - 18360

Number Slaughtered Hides and Skins Exported

1950-51 2647 1088 15696 2539 1243 4090 210 13201
1951-52 2512 1174 15967 2615 1380 3469 178 10693
1952-53 2832 1134 21751 2767 1370 3431 226 18923
1953-54 3014 1402 20992 2835 1629 3466 348 16130
1954-55 3154 1330 22234 2800 1448 3495 617 16988

1955-56 3184 1427 20760 2595 1131 3466 1417 16661
1956-57 3393 1559 20247 2556 1097 2952 773 15594
1957-58 3566 1773 24709 2672 1187 2652 802 20255
1958-59 4191 1681 27552 2519 675 2592 1335 20269
1959-60 3435 1527 33173 2452 693 2652 860 25708

1960-61 2891 1387 32604 2248 754 2448 670 26895
1961-62 3591 1524 33290 2254 723 2712 1139 26271
1962-63 4265 1666 33813 2370 852 2328 1483 26905
1963-64 4648 1790 33502 2491 657 2592 1482 27912
1964-65 4910 1906 33600 n.a. n.a. n.a. n.a. .a. n.a.

(a) Includes yearlings; (b) includes pelts; (c) prior to 1952-53, exports of calf skins were recorded by number; (d) does not
include skins exported as pieces; (e) Preliminary estimates,

Sources: Commonwealth Bureau of Census and Statistics, Primary Industries Bulletin, Part I—Rural
Industries, Canberra, 1962-63; Statistical Bulletin-The Meat Industry, (Canberra), various
issues; Manufacturing Industries—No. 13, Tanneries, (Canberra), 1946-47 to 1963-64;
Oversea Trade, (Canberra), 1946-47 to 1963-64.




candles has declined in recent years, from
850 tons in 1951-52 to 460 tons in 1962-63.

The inclusion of tallow in the preparation
of stock feed—mainly poultry feed— as a
high-energy source, provides a compara-
tively recent outlet. Similarly, a new use
for tallow is in pasture sprays to prevent
bloat in livestock. No information is avail-
able of the quantities of tallow used for
these purposes.

(d) Hides and Skins

Australian consumption of locally pro-
duced hides and skins, as indicated by their
use in tanneries, declined considerably
from 1953-54 to 1960-61. Since that year
however, their usage increased again
slightly (Table 4.8.5). There is no evidence
of relationship between the quantity of hides

and skins used in Australia and total
slaughterings, because overseas markets
are easily found for those hides and skins
not consumed locally. A quantity of leather
goods (principally shoes) and processed
leather is exported, but the bulk of the tan-
nery output (about 80 percent) is consumed
domestically.

Many factors contributed to the decline
in the domestic consumption of hides and
skins. Since the war, rubber and a number
of synthetic materials have been increas-
ingly used as substitutes for leather in many
products—particularly shoes, belting, and
upholstery. The use of substitute materials
has been encouraged by the high cost of tan-
ning in Australia and the poor quality of
many of the hides and skins available for
tanning. In addition there has been a con-
siderable rise in the quantity of leather
goods being imported into Australia.




CHAPTER V

THE PROJECTION OF AUSTRALIAN CONSUMPTION

1. INTRODUCTION

This chapter contains projections of the
likely-future levels of Australian consump-
tion for the BToncts and groups of products
discussed in Chapter IV. The projections
were based on the preceding discussions
and analyses of factors affecting past con-
sumption trends.

For most products it was assumed that
retail prices (in real terms) will remain
constant. In the case of many products—
liquid milk, butter, cheese, flour, eggs,
and dried fruit—retail prices are largely de-
termined by administrative decisions of
governments and marketing authorities.
Even where some information is available
of the response of consumption to changes in
retail prices, it is difficult to justify the
use of a different assumption in these sit-
uations.® In isolated cases where we had
strong reasons to expect changes in relative
prices—e, g., for broilers—some arbitrary
allowance was made to allow for price
changes.

The major products where the assump-
tion of unchanged relative prices seems par-
ticularly unrealistic are beef, mutton, and
lamb. Here our projections should be re-

garded as first approximations. If the pro-
jections of overseas demand in Chapter
VIII call for it, we intend to revise the car-

51. However if the study of overseas trends in supply and
demand in Chapter VIII reveals situations where it appears
fairly likely that export prices will change significantly, some
revisions of these projections may be made,

cass meat consumption projections on the
basis of the expected future movements in
the retail prices for these meats.

For many products, projections of per
capita consumption had to be based on
judgements—in turn based on discussions
with various industry organisations, pro-
cessors, and others with detailed technical
knowledge of the different markets. Insome
cases overseas comparisons seemed the
most useful benchmark. Where income
(or consumption expenditure) elasticities
were used, the assumed "low" and "high"
projections of per capita G.N.P. and per
capita personal consumption expenditure
from Chapter III were used. For conven-
ience these arereproduced in Table 5.1.1.

To convert per capita projection into
(conditional) forecasts for total Australian
consumption, the 'low'" and "high' popula-
tion projections of Chapter III were used,
(Table 5.1.1). To arrive at ""low'" and "high"
total consumption projections, the "low"
per capita projection was multiplied by the
"low'" population projection and vice versa. 5%
Under the terms of our contract we have
undertaken to specify a ''most likely' pro-
jection whenever low and high projections
are given. Our "most likely' projections
are given by taking the arithmetic mean of
the "low" and "high" projections for each

year.

52. By implication, this procedure differs from that adopted
in the text of Chapter III, but it seemed wisest to allow for the
greater range of possible outcomes obtained by coupling "low"
and "high" income and population growth assumptions.
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Table 5.1.1

PROJECTIONS OF AUSTRALIAN POPULATION, PER CAPITA G.N.P. AND
CONSUMPTION EXPENDITURE

. . ] 1965 1980
P :
rojections of Unit Low | High Low | High

Population 000's 11,215(11,537 14,790 (16,136

G.N.P. per $A*at constant 1,486 1,515 2,029 |2,252
capita 1959-60 prices

Personal Consump-
tion Expenditure

* 1 Australian dollar equals 1,12 U. S. dollars,

** per capita.

Source: Tables 3.1.1 and 3.2.1.




2. PROJECTIONS OF EXPENDITURE FOR
BROAD COMMODITY GROUPS

In Chapter IV, Section 1, the retail de-
mand for food, clothing, and eight other
broad commodity groups was analysed. On
the basis of the average coefficients asso-
ciated with movements in incomes and time
(i.e., the bj and cj coefficients in Table
4.1.4), both total and per capita consumption
projections have been made, 3 based on the
maintenance of constant 1959-60 prices.

Table 5.2.1 gives the per capita consump-
tion projections for the different commodity
groups—based on our assumed ''low' and
"high'' growth rates in per capita personal
consumption expenditure. In constant prices,
total personal expenditure per head is ex-
pected to rise by 39 to 51 percent during
1960-80. Broad commodity groups where
expenditure is likely to rise slower than
the average are: fares (where the expendi-
ture is expected to decline by 15 to 17 per-
cent over this period), food (where an in-
crease of 121/2 to 20 percent is projected),
tobacco and drink (15 to 18 percent), cloth-
ing (15 to 34 percent). All other types of
expenditure are expected to rise more ra-
pidly than total personal consumption ex-
penditure. The greatest percentage in-
crease over the period is expected for
motoring (110 to 139 percent), followed by
household durables (63 to 83 percent), gas
and electricity (63 to 79 percent) and
housing (69 to 81 percent).

Table 5.2.2 gives similar projections for
total Australian consumption expenditure.
Comparisons can be made between our
""1965" projections and the actual 1964-65
consumption expenditure for some of these

53, Due to pressure of time, it was not possible to use the
standard deviations of the coefficients for the projections
which would have given us wider and more realistic "confidence
limits". This would have been essential if the projection of
retail demand and expenditure by broad commeodity groups had
been a more central part of our enquiries,

commodity classifications.® All compari-
sons are in terms of 1959-60 prices. Be-
cause there have been some changes in re-
lative prices, it would be unrealistic to ex-
pect too close a correspondence. The com-
parisons of the ''most likely" projeciions
(the average of '"high'" and "low' in Table
5.2.2) and the actual figures are given
below.

3. DAIRY PRODUCTS

Liquid Milk: The annual per capita consump-
tion of liquid milk®® in Australia varied only
between 286 and 295 1b (or 33.3 to 34. 4
gals) since 1950. The level of consumption
has shown some response to changes in real
price and real income, but generally the
price and income elasticities of demand
have been negligible. On the evidence avail-

able, changes in future levels of consump-
tion are expected to remain fairly small.

The introduction and more widespread
use of ultra-heat treated (UHT) milk and
cream®® may be responsible for an increased
consumption of liquid milk in remote pas-
toral and mining regions of Australia. De-
pending on the present frequency and cost
of milk distribution in these areas, the use
of UHT milk will probably replace some
pasteurised milk as well as condensed and
powdered full cream products. It seems
that this would lead to some increase in
total whole milk consumption. However,
the proportion of the population that may

54, Commonwealth Bureau of Census and Statistics,
Australian National Accounts, National Income and Expendi-
ture, 1948-49 to 1964-65 (Canberra, February 1966), Table

56, p. 55.

55. Including the whole milk equivalent of ice cream con-
sumption, Of the figure given for liquid milk consumption,
approximately 10 percent is used in ice cream manufacture,

56. Milk treated by ultra-high temperatures to induce com-
plete sterilisation can stay fresh at room temperatures for
longer than 3 months and yet still retains practically all the
original flavour of pasteurised milk. The milk is marketed in
cans or other containers that guarantee lasting sterility.
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Table 5.2.1

PROJECTIONS OF PER CAPITA RETAIL EXPENDITURE
(By Commodity Groups; in constant 1959-60 Australian dollars)*

(a)

Commodity Group Base Period

Food 205.
Clothing 97.
Housing 78.
Gas and Electricity 23.
Household Durables 72.
Other 68.
Fares 30.
Tobacco and Drink 88.
Services 111.
Motoring 73.
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Total 849.

(a) Base Period is average of the 4 years 1958-59 to 1961-62.
* 1 Australian dollar = 1,12 U, S, dollars,
Source of data: For base period—Table 5.2.2, base period expenditure divided by population estimate

for 30.6.1960.
For method of estimation see text.




Table 5.2.2

PROJECTIONS OF NATIONAL RETAIL EXPENDITURE BY COMMODITY GROUPS
(All Figures in $A million at Constant 1959-60 Prices)*

Commodity Group

Base Period(a)

1965

1970

1975

1980

Low

High

Low

High

Low

High

Low

High

Food

Clothing

Housing

Gas and Electricity
Household Durables
Other

Fares
Drink and Tobacco
Services

Motoring

2,121
1,007
813
242
747
701
314
907
1,150
752

2,400
1,129
989
325
887
804
326
1,030
1,507
1,063

2,490
1,187
1,030

336

933 .

829
336
1,064
1,568
1,125

2,702
1,279
1,240

411
1,101

988

340
1,167
1,810
1,412

2, 907
1,423
1,538

437
1,219
1,080
. 361
1,241
1,960
1,580

3,056
1,459
1,729

512
1,356
1,207

356
1,326
2,169
1,831

3,409
1,725
1,892

560
1,580
1,380

387
1,449
1,441
2,161

3,471
1,681
1,892

632
1,666
1,469

373
1,510
2,595
2,341

4,016
2,117
2,204

706
2,040
1,755

415
1,691
3,032
2,905

Total

8,754

10, 459

10, 898

12, 450

13,551

14, 810

16, 821

17,630

20, 880

(a) Base period is the average of the 4 years 1958-59 to 1961-62.

* 1 Australian dollar = 1,12 U. S. dollars.

Scurce of data: For base period—Commonwealth Bureau of Census and Statistics, Australian National
Accounts, National Income and Expenditure, 1948-49 to 1964-65
(Canberra, February 1966) Tables 49 and 56.
For methods of estimation see text.




"Most Likely' Constant| Actual 1964-65 Actual
Price Projection for (in 1959-60 A$) | as Percentage
1965 of
Projections
98.9
103.
95.

102.
99.

98.

Commodity Group

Food

Clothing

Housing

Household Durables

Tobacco and Drink

Total Consumption Expenditur

2, 445
1,15812
1,0091/2

910
1, 047
10, 684

2, 442
1,194
959

934
1, 043

10,571

be significantly affected by the advent of
UHT milk is not likely to be high for at
least 10 or 15 years, and therefore the im-
mediate net effect is likely to be small. ¥
If the distribution of UHT milk becomes
established in urban areas (as seems pos-
sible in the long run), it could depress
consumption due to less wastage. But the
major contribution by UHT to the Australian
dairy industry will probably come through
the creation of new export markets.

Since the income elasticity of demand
for liquid milk in fully developed countries
is considered to be close to zero, it is in—
teresting to note the decline in consumption
that has occurred in such countries as the
United States, Sweden, and Switzerland,
and to speculate on the likelihood of a si-
milar fall occurring in Australia. Some of
the decline can be associated with a rise in
real price, but the remainder appears to
be due to a shift in demand caused mainly
by a change of consumer preference. This
has been particularly true in the United
States where not only are consumers show-
ing an increasing preference for non-fat
milks, but total consumption of milk pro-
ducts has fallen. No such trend has been
evident in Australia. In making our

57. The marketing of UHT cream may influence cream
consumption by the urban as well as rural population, but its
contribution to total liquid sales will be minor, Other factors
contributing to a rising consumption of cream are improved
distribution, promotion and rising real incomes, Present per
capita consumption of cream in Australia is officially 2stimated
at 2,0 pints (z1. 5 gals. of milk).
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projections it has been assumed that any
downward shift in demand that may occur
will be offset by an increase in consumption
resulting from the greater availability of
milk and cream to a wider range of
consumers.

Another factor which may influence milk
consumption is the crude birth rate. The
lower consumption levels of 1962-63 and
1963-64 may be partly attributed to the
markedly lower birth rate in those years
(Table 4.3.1). The decline in birth rate
continued into 1965-66 and although some
increase is likely in the future, we have im-
plicitly assumed a constant birth rate at
the relatively low level of 21 births per
1, 000 population.

The "'best' estimates of the income elas-
ticity of demand for liquid milk indicate a
value of about 0.05 to 0.075. To allow for
some of the uncertainties outlined above,
per capita consumption of liquid milk has
been projected from a base of 290 1b per
head®® with an assumed "low' income elas-
ticity of zero, and a "high' elasticity of
0.15. Hence, the projected "low' for liquid
milk consumption is a constant value of 290
1b until 1980. The "high'' estimates are
300.3 1b per head in 1970, 304.9 1bin1975
and 309. 6 1b in 1980.

From the "low" and "high' estimates for
per capita consumption and population, the

58. This is the approximate 1963-64 consumption figure
when crude births were just above 21 per 1, 000.




projected total consumption of liquid milk
in 1970 is 345.27 to 376. 65 million gals,
the ""most likely'' consumption figure being
about 360 million gallons. Corresponding
figures for 1975 are 378.93 to 427. 85 (400)
million gals, and for 1980, 416.67 to
485.02 (450) million gals.

Butter: In Chapter IV.3, the identification
of factors influencing the consumption of
butter proved more successful than assign-
ing quantitative estimates to their relative
importance. The continuous decline in
consumption could be explained by either a
strong negative consumption expenditure
elasticity or by a simple trend variable.
The two factors are not independent. Total
fat consumption may be declining with higher
real incomes, smaller proportions in man-
ual occupations and lower bread consump-
tion. On the other hand these alone cannot
account for the highly negative income elas-
ticity of -1.4. The connection between sa-
turated fats and heart disease and the com-
petition from margarine are factors which
must have contributed significantly to the
decline in consumption. Nor do interna-
tional comparisons provide us with any
clear cut conclusions about likely future
trends in Australian butter consumption.
Butter consumption in the United States ap-
pears to be declining further from its al-
ready low level, but in Canada, Sweden, New
Zealand, and many European countries, the
post-war decline in butter consumption has
halted. In these countries consumption has
remained nearly constant or risen slightly
in the most recent years.

Although consumption in Australia con-
tinued to decline through 1964-65, the evi-
dence since 1961-62 indicates that the rate
of decline is now less than previously. This
slower rate of decline may foreshadow the
trend for the future. The factor in Austra-
lia most likely to alter this tendency is the
possibility of a relaxation, in part or whole,
of margarine quotas at present enforced by
all State Governments. Although it is

contended by many dairy industry represent-
atives that present margarine production is
sufficient to meet local demand, without
quota restrictions margarine producers
would have an incentive to increase their
sales—either by intensifying promotion, by
lowering prices, or by quality improve-
ments, etc. Margarine could then be ex-
pected to replace butter further—both as a
spread as well as in baking. It is impos-
sible to predict future Government legisla-
tion on margarine and therefore two sets of
projections for butter consumption have been
made: the first assumes the status quo on
margarine quotas; the second assumes
their complete relaxation.

Although initially intending to use equa-
tion 4.3.4 for projections, we finally decided
against the use of any mechanical extrapola-
tion. On the basis of the most recent level-
ling out of the decline in butter consumption,
and on the basis of international compari-
sons we have made some arbitrary judge-
ments about likely future trends. In 1970,
butter consumption may be between 20 and
22 1b per head; in 1975 between 18.5 and
20.5 1b and between 18 and 20 1b in 1980.
Applying accepted low and high population
projections, total butter consumption in the
respective periods may fall in the following
ranges: 1970, 245.26 to 284.13 million 1b;
1975, 248.98 to 296. 30 million 1b; 1980,
266.38 to 322. 72 million 1b.

In assuming a full relaxation of present
production quotas for margarine, an ex-
treme assumption is being adopted which is
unlikely to occur. In most countries, but
particularly those whose dairy industries
are of economic and political significance,
margarine production is restricted by some
form of government control.% This suggests"
that some form of control will remain in
force in Australia. However, there remains

59. Licensing requirements, quality regulations and control
of colouring and other added ingredients, (See: Food and
Agriculture Organization of the United Nations, Means of Ad-
justment of Dairy Supply and Demand (Commodity Bulletin
Series, Rome 1963), Table 14, p. 52,
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Table 5.3.1

PROJECTED PER CAPITA AND TOTAL BUTTER CONSUMPTION,
AUSTRALIA, 1965, 1970, 1975 AND 1980

Projected Consumption

Low Estimates

High Estimates

No Margarine Quotas

Present Margarine
Quotas Retained

Per Capita Total .

"Per Capita Total

Per Capita

Total

1b '000 tons

'000 tons 1b '000 tons

22.8
19.0
15.5
12.0

115.73
104.02
93.13

79.28

22.8
22.0
20.5
20.0

115.73
126.84
132.14
144.07

115.73 R
109.49 |
111.15
118. 92

ample room for permitting a greatly in-
creased production of margarine and a con-
sequently stronger competitive position
with respect to butter. It is only necessary
to select another '"low'' estimate for butter
to allow for the removal of restrictions.
Once again the values have been selected
arbitrarily; this time by linearly extending
the decline in butter consumption between
1959-60 and 1964-65. This extrapolation
is accepted as the new '"low' and the esti-
mates of per capita and total butter con-
sumption are summarised in Table 5.3.1.

Cheese: Compared to other developed
countries, Australia's per capita cheese
consumption is still very low, despite the -
distinct upward trend of receut years. A
number of factors suggest that cheese con-
sumption will continue to increase for some
years. Firstly, the most significant in-
creases have occurred in the consumption
of non-cheddar varieties. The percentage
of these cheeses consumed is still only "
small (19 percent in 1964-65) and they are
still a relatively new commodity to many
Australian homes. Increased promotion,
improvement of cheese quality, and wider
- diversification of cheese varieties should

substantially raise the level of demand.
Secondly, migrants of European origin
generally consume considerably more
cheese than indigenous Australians and
their increasing proportion of the popula-
tion should give a further lift to cheese con-
sumption. Thirdly, the demand for cheese
does have a positive income elasticity and
therefore consumption should rise with in-
creasing real income. It is expected that,
with increased promotion, cheese may re-
place some meats (irrespective of price
cross-elasticities) and cheese consumption
with wines should also grow in popularity.

On balance we would expect cheese to occu-

py a more prominent position in total food

~ consumption.

The separate effects of these factors
were distinguished from the influence of
real incomes as such in our demand equa-
tions. A large part of their effect is re-
presented by the income elasticity of 0. 75
derived in equation 4.3.5. The real prices
of cheese and competing products was as-
sumed constant’? and future consumption

60. The real price of cheese in Australia has been remark-
ably constant for many years. One uncertainty surrounding
future trends is the possible introduction of protection to the home
industry by placing a tariff on imported non-cheddar cheeses.
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was estimated from changes in real income
(consumer expenditure) with an income el-
asticity of 0.75 (£0.2). Projections were
made from a base period consumption of
7.2 1b per head in 1965 instead of 6.3 1b

in the base period 1958-59 to 1961-62. Dur-
ing this period the conditions influencing
cheese consumption changed considerably.
The higher level of meat prices, the great-
ly increased availability of non-cheddar
cheeses (imported and home produced), a
greater range of cheese varieties, and im-
proved cheese quality are among the fac-
tors that were responsible for the sharp
lift in cheese consumption since 1960. It
is expected that their influence will remain
important in determining future consump-
tion and therefore use of 1965 as the base
year seems preferable. The "low' and
"high" estimates of future per capita and
total cheese consumption are contained in
Table 5.3.2.

Based on the consumption trends appar-
ent from 1960 to 1965, the proportion of
non-cheddar cheeses consumed should rise
from 19 percent in 1965, to about 25 per-
cent in 1970 and 35 percent by 1980. In
the same period, per capita consumption
of cheddar cheese should only rise by a
small amount, or remain approximately at
its present level.

Other Milk Products: Per capita consump-
tion of whole milk products (in terms of
milk solids content) is not expected to
change significantly in the next 15 years.
There should be a continued increase inthe
per capita consumption of unsweetened and
evaporated milk and a smaller rise in the
consumption of infants' and invalids' milk
products. An unknown factor is the timing,
extent, and likely effect of the introduction
of UHT milk. If its use becomes general
the demand for sweetened condensed milk
and powdered full cream milk, in particu-
lar, could decline considerably. The con-
sumption of these products will probably
remain steady for a number of years, but

some decline is expected before 1980.

Table 5. 3. 3 gives the projections of per
capita consumption of whole milk products.
These have been made individually on a
purely subjective basis, after discussion
with dairy technologists and other persons
with knowledge of the industry. (Figures
for the individual products are given in
Table A5.3.1). When summed in terms of
milk solids content, the low and high esti-
mates approximate the projections of total
whole milk products obtained from a 1965
base using respectively constant per capita
consumption and an income elasticity of
1.0. In terms of gallons of whole milk, the
quantity of milk used in the production of
these products should lie between 56. 82 and
68. 80 million gals. in 1970, 61.52 and
81.73 million gals. in 1975 and 65. 22 and
94. 65 million gals. in 1980.61

Considerable increases are expected in
the future consumption of skim milk pro-
ducts. There should be a continuing wider
use of skim milk powder in the preparation
of infant cereals and in its demand from
diet-conscious adults. A considerable in-
increase is also expected in the use of skim
milk powder for stock feeds. Cottage
cheese is prepared from skim milk powder
and it is anticipated that consumption of this
product will rise from the present negligible
amount of 0.1 1b per head to at least 2.0
1b in 1980. Small increases are also ex-
pected in the consumption of condensed
skim milk. Using the same estimating
procedure as for whole milk products, the
total per capita consumption of skim milk
products (in terms of milk solids content)
is estimated to rise from a 1965 value of
about 6.3 1b to between 12.3 and 17.5 1b in
1980 (Table 5.3.3).%2 To realise the "most
likely' estimate of demand, will require an

61. Estimated by converting to whole milk on the basis of
1 1b milk solids = 0. 78 gals. of whole milk, and using low and
high population estimates,

62. The small quantity of casein consumed domestically
is excluded from these estimates.




Table 5.3.2

PROJECTED PER CAPITA AND TOTAL CHEESE CONSUMPTION,
AUSTRALIA, 1970, 1975 AND 1980

Projected Consumption

Low Estimate

High Estimate

Per Capita

Total Per Capita| Total

1b

mil. 1b 1b mil. 1b

1965
1970
1975
1980

7.20
7.50
7.82
8.14

80. 749 7.20
91.973 7.95
105. 247 8. 77
120. 462 9.68

83.064
102.676
126.757
156.196

increase in availability of skim milk by
about 220 percent in 15 years. It is this
factor of supply that appears most likely to
limit consumption below the "high' esti-
mates made.

Hence, in terms of milk solids content,
per capita consumption of total milk pro-
ducts (excluding casein) is estimated to in-
crease from a base period average of 9.6
lband a 1965 figure of about 12.21bto be-
tween 17.9 and 25.0 1b in 1980. In terms
of total domestic consumption, our projec-
tion for 1980 would then be between 266 and
404 million 1b. Casein consumption in Aus-
tralia is not likely to rise a great deal in
this period, although some uncertainty ex-
ists as to the likely trend in the use of
casein (and other milk proteins) as a food
protein. Ultimately this use for casein
could replace some of the demand for other
milk products.

Consumption of All (Whole Milk) Domestic

imported cheeses and (iii) it includes an
allowance for liquid milk consumed as
cream, while the estimates earlier in this
section excluded cream.

In 1960-65, total dairy consumption in-
creased by about 65 million gallons. If
present margarine quotas remain, the
"most likely' increase in 1965-70 is ex-
pected to be similar — about 60 million
gallons. However given the possibility of
some relaxation of margarine quotas, it is
difficult to specify a "most likely' level of
consumption unless some other specific
assumption is made about margarine quotas.

4. MEAT

During the projection period, and parti-
cularly during the next 5 years, domestic
consumption of carcass meats is likely to
be affected by the expected rise in poultry
meat consumption, including a fall in the

Dairy Products : Table 5.3.4 brings together
projections of total domestic milk consump-
tion in the form of liquid milk, butter,

cheese, ice cream, cream, and whole milk

condensery products. This table differs
from earlier ones in this section in three
respects: (i) projections of butter, cheese,
etc., are in terms of whole milk equiva-
lents; (ii) estimates of cheese consump-
tion exclude Australian consumption of

relative price of poultry, increased promo-
tion of poultry and the influence of rising
real incomes. No estimates of the elasti-
city of demand for poultry in Australia are
available, but it is likely to be fairly high.
Similarly the extent of cross elasticities |,
between poultry and other meats are not
known; it is probably higher for pork than
for other carcass meats. Promotion may
have a considerable influence on consumer
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Table 5.3.3

PROJECTED CONSUMPTION OF WHOLE MILK AND SKIM MILK
PRODUCTS, AUSTRALIA, 1965, 1970, 1975 AND 1980

Domestic
Consumption

(a)

1965
(a)

1970

1975

Low

High

Low

High

Whole milk products:
Per capita as milk solids
Total as whole milk(b)

Skim milk products (c):
Per capita as milk solids
Total as milk solids

Total milk products (c):
Per capita as milk solids
Total as milk solids

1b/head

million gals.

1b/head

million gals.

Ib/head

million gals.

5.94
52.171

6.30
71.67

12.24
139.24

5.94
56. 82

8.33
102. 52

14.07

172.54

6.83
68. 80

11.34
146. 46

18.17
234.67

5. 86
61.52

10. 40
139.97

16. 26
218. 84

7.25
81.73

14.50
209.57

21.75
314.36

(a) Base period is average of years 1958-59 to 1961-62. Source Table 4, 3.3,

(b) Assumes 1 1b milk solids content is equivalent to 0. 78 gallons of whole milk.

(c) Excludes casein.




Table 5.3.4

PROJECTED TOTAL CONSUMPTION OF LIQUID MILK, BUTTER, CHEESE AND CONDENSERY
PRODUCTS (IN TERMS OF WHOLE MILK), AUSTRALIA: 1965, 1970, 1975 AND 1980(a)

Liquid Milk Butter Cheese(b) Condensery
Products

Period .
erio Low | High |Low(d)[Low(e)| High | Low| High | Low | High |Low(d)|Low(e) | High

Total(c)

million gallons of whole milk
Base Period (f) 292.4 541.7 58.4 45.3 958.9
1965(g) 341.0 540.1 72. 4 52.17 1025.4
1970 345.3 | 376.6 | 485.4| 510.9 78.8 ] 90.9| 56.8 | 68.8 | 986.3]1011.8|1153.2
1975 378.9 | 427.9 | 434.6| 518.7 90.1 | 112.3| 61.5 | 81.7 | 985.1|1069.2|1239.2
1980 416.7 | 485.0 | 369.7| 554.6 103.1 | 139.3| 65.2 | 94.6 | 974.7|1159.6(1415.2

Assumes 1 ton butter=4, 666, 6 gals. of whole milk and 1 ton cheese =2, 180, 3 gals. of whole milk.

Estimates for cheese consumption exclude the domestic consumption of imported cheese—12 percent for "low" estimates and 9 percent for "high"

estimates, The percentages for the base period and 1965 were 4.7 and 9.1 respectively.

Totals for base period and 1965 include estimates of liquid milk consumed as cream. For 1970, 1975 and 1980, "low" estimates are raised by 20.0

million gals. and "high" estimates by 25. 0 million gals. to account for future cream consumption.
Predicted "low" when margarine quotas are not applied.

Predicted "low" when existing margarine quotas are retained.

Calculated from the average per capita consumption 1958-59 to 1961-62, and a 1960 population of 10. 278 million.

(g) Assumes a mean 1965 population of 11.376 million.

Sources: Tables 5.3.1, 5.3.2 and 5.3.3.




preferences, but the extent of future shifts
in demand is not known. The income elas-
ticity of demand for poultiry appears to be
fairly high, but again no estimates are
available for Australia.

Current per capita consumption figures
for poultry (mainly broilers) are fairly
crude, but they provide the only starting
point for an estimation of future consump-
tion trends. In 1964-65 consumption of
broilers was estimated at 9.0-9.3 1b per
head, while consumption of total poultry
meat was estimated to be 12.0-12.4 1b.
Assuming a continuation in the relative de-
cline of poultry prices and successful pro-
motion of poultry, total consumption of
poultry is estimated to reach 16.0 to 20.0
1b per person by 1970. These judgements
are based partly on international compari-
sons and partly on discussions withindustry
organisations. After 1970, the rate of in-
crease in consumption is expectedtodecline,
due to smaller changes in relative prices
and possiblylower price and income elasti-
cities. By 1975 we estimate consumption to
be between 18.0 and 24.0 1b and in 1980 be-
tween 20.0 and 28.0 1b per head.

For purposes of estimating future car-
cass meat consumption, it was decided to
use as a projection base the arithmetic
average of consumption per head in the nor-
mal 1960 base period (i.e. the average of
the 4 years 1958-59 to 1961-62) and the
1964-65 figures, since meat prices are ex-
pected to recede somewhat from the very
high levels reached in 1964-65and 1965-66.
(However we do expect meat prices to re-
main fairly high under the influence of
strong overseas demand). In other words,
_ we assumed that—given the constant prices
onwhich we are basing our projections —
1965 consumption would have been equal to
the average consumption between our 1960
base period and 1964-65.

In choosing high and low income elastici-
ties for our projections of carcass meat
consumption, the assumption was made that
the average income elasticity obtained in
the single equation estimates provided a
suitable bench mark for our "high" projec-
tion, while the "low'" projection used the
average income elasticity minus one stand-
ard error. The reason for departing from
the standard procedure of regarding the
average value of the income elasticity as
the "most likely' level, was that we expect
the rapid rise in poultry consumption to ex-
ercise some depressive effect on carcass
meat consumption.

For the various carcass meats the fol-
lowing income elasticities were assumed:
beef and veal—'"'low' 0.0, 'high'" 0.5 (cf.
equation 4.4.1); lamb — "low" 0.5, "high"
0.8 (cf. equation 4.4.2). For mutton the
income elasticity obtained in the corres-
ponding equation (namely minus 1.7, equa-
tion 4. 4.3) was regarded as being unrealis-
tically low. As an arbitrary alternative,
we decided to use the income elasticity
from equation 4.4.5—i.e. a "low" of minus
0.9 and a "high" of minus 0.6. For pork,
equation 4.4.4 appeared to provide an im-
plausibly high income elasticity; instead
we chose to adopt the income elasticities
provided by equations 4.4.6— a "low' of 0.9
and a "high" of 1. 4.

For offal, canned meat, bacon, and ham
it was again necessary to make arbitrary
assumptions about future levels of consump-
tion per head, based largely on extrapola-
tions of past trends. Table 5.4.1 gives the
projections of per capita consumption of the
various meats for the period with which we
are concerned. Table 5.4.2 provides total
Australian consumption projections, using
the high and low population projections
specified in Chapter III.
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PROJECTED PER CAPITA CONSUMPTION OF MEATS, AUSTRALIA

Table 5.4.1

1965, 1970, 1975, AND 1980

‘Base | Projection | 1965 1970 1975 1980
Type of Meat Base Low High Low High Low High
Consumed (a) (b) (a)
Ib/head carcass equivalent weight

Beef and Veal 98.7 99.0 98.8 99.0 104.0 99.0 109.4 99.0 115.0
Lamb 38.0 39.0 39.4 40.6 42.3 42.2 45.9 43.9 49.8
Mutton 59.4 53.0 47.2 48.3 50.5 44.0 48. 2 40.1 46.0
Pork 11.5 12.0 12.5 12.8 13.9 13.6 16.0 14.5 18.5
Total Carcass Meat 207.6 203.0 197.9 200.7 210.7 198. 8 219.5 197.5 229.3
Poultry (c) 8.0 10.0 12.2 16.0 20.0 18.0 24.0 20.0 28.0
Offal 11.6 12.0 12.4 12.0 14.0 13.0 15.0 14.0 16.0
Carcass Meat (d) 5.9 6.0 5.7 5.6 6.3 5.6 6.7 5.6 7.0
Bacon and Ham (d) 9.8 10.0 10.3 9.8 10.5 9.8 10.9 9.8 11.2
Total Non-Carcass Meat| 35.3 38.0 40.6 43.4 50.8 46. 4 56.6 49.4 62.2
TOTAL ALL MEATS 242.9 241.0 238.5 244.1 261.5 245. 2 276.1 246.9 291.5

(a) Base period is average for years 1958-59 to 1961-62. Figures for 1965 include unofficial estimates for canned meat and bacon and ham.

Bureau of Agricultural Economics, The Beef Situation No, 10 (Canberra, November 1965), Table VII.

Source of data:

(b) Projections for 1970, 1975 and 1980 are based on the mean of the consumption figures for the base period and 1965 (taken to the nearest whole number),
Income elasticities apply from 1965,

(c) Poultty consumption for the base period and 1965 are "best" estimates,

(d) Figures for canned meat and for bacon and ham have been expressed in carcass equivalent weight on the assumption that 1 1b of canned meat or cured

carcass weight is=to 1,4 1b carcass equivalent weight,



Table 5.4.2

PROJECTED TOTAL CONSUMPTION OF MEATS, AUSTRALIA,
1965, 1970, 1975 AND 1980

1970 1975
(b) Low | High Low | High Low
'000 tons (long) carcass equivalent weight
542. 599. 594. 705.
222. 243. 253. 296.
264. 291. 264. 311.
70. ~ 80. 81. 103.

1, 098. 1, 214. 1,194. 1,416.
87. 115. 108. 154.

65. 80. 78. 96.

30. 36. 33. 43.

53. 60. 58. 70.
2317. 292. 278. 365.
1,336. 1, 507. 1,473. 1,781.

Type of Meat (a)
Consumed

Beef and Veal 450.
Lamb 174.
Mutton 272.
Pork 52.
Total Carcass Meat 950.
Poultry (c) 37.
Offal 52.
Canned Meat (d) 27.
Bacon and Ham (d) 45.
Total Non-Carcass Meat 161.
TOTAL ALL MEATS 1,112,

501.
200.
239.
63.
1, 005.
61.
63.
28.
52.
206.
1,211.

654.
290.
264.
95.
1,304.
132.
92.
37.
64.
326.
1, 631.
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(a) Base period is average of years 1958-62. Source of data; Commonwealth Bureau of Census and Statistics, Primary Industries Bulletin,
Part I - Rural Industries (Canberra), 1958-59 to 1961-62,

(b) Estimated from per capita figures Table 5.4,1 and an assumed population of 11, 376 million.

(c) Poultry consumption for the base period and 1965 are "best" estimates.

(d) Figures for canned meat and for bacon and ham have been expressed in carcass equivalent weight on the assumption that 1 1b of canned meat or cured
carcass weight is=to 1.4 1b carcass equivalent weight,




5. GRAINS

(a) For Human Consumption

Wheat Products: Equation 4.5.4 (Table
4.5.2) was used for the projection of Austra-
lian consumption of wheat products. This
equation "'explained" a high proportion of
the variation of per capita wheat consump-
tion in the post-war period (R = 0.951)
and we used the associated income elasticity
of 0.112 and the negative trend coefficient
of 0.006 to project future per capita con-
sumption of wheat products. These income
and trend coefficients were applied to the
average per capita consumption of the base
period (i.e. 1958-59 to 1961-62). To ob-
tain "high'" and "low' projections, the fol-
lowing coefficients were used:
"High''—Income coefficient: 0.26; trend co-
efficient: -0.005, plus the assumed
"high'" growth rate for total con-
sumption expenditure.
"Low''—Zero income coefficient; trend co-
efficient: -0.007, plus the assumed
"low'" total consumption expendi-
ture growth rate.
To obtain an upper limit for total human
consumption of wheat products high per
capita estimates were multiplied by the
high population projections and conversely
for the lower total consumption projection
(Table 5.5.1).

Barley®® Because the data in Table 4.5.4
show little evidence of a trend in unit beer
consumption since 1954-55, we used a con-
stant consumption of 65.0 gallons per con-
sumption unit for our ""most likely" projec-
tions. This was the average consumption
during the 10 years ended June 30th 1964.
It is higher than consumption in our normal
base period (1958-59 to 1961-62 average
equals 63.9 gallons), but was preferred—
partly because consumption has risenagain
since then and partly because we had no

63. The direct human consumption of pearl barley is less
than 1 percent of total barley consumption in the form of beer.

It has been ignored here and is implicitly included in the esti-
mate for barley used in the manufacture of beer.

reason to expect any permanent decline in
average beer consumption. For our low and
high projections we have used 63.0 and 67.0
gallons per consumption unit respectively—
i.e. broadly the limits within which con-
sumption has fluctuated in the last 10 years.
Over the post-war period an average of

27. 8 million gallons of beer was produced
from one million bushels of barley. 5 This
relationship was used to convert the beer
consumption projections into estimates of
likely barley use (Table 5.5.1). They were
made on the basis of the projected number
of consumption units, based on the age dis-
tribution of our population projections for
the different years.

Oats. ''Most likely'" projections are based

on a constant per capita level of consumption

of 0.165 bushels per head. This is the aver-
age per capita use since 1957-58.% We

used 0.14 and 0.19 as our low and high pro-
jections. Total projected consumption is
reported in Table 5.5.1.

Maize. Human consumption of maize is re-
latively small. Table 4.5.6 shows that
there was considerable variation in the an-
nual domestic use of maize for human con-
sumption, with no evidence of a clear trend.
Consumption was relatively high in the early
post-war years (until 1950-51), followed by
3 years of low consumption and more re-
cently there has been considerable variation
in estimated annual consumption. For our
"most likely projection' we have taken the
average for the 17 years given in the table
(5.8 1b per head per annum), with a "high"
projection of 7.1 lb—i.e. the highest level
reached since 1949-50. For our 'low' pro-
jection we have therefore used a figure of

64. This relationship was obtained by averaging the ratio
of barley used to beer produced over the post-war period.

65. This average is derived from dividing total "apparent
domestic utilisation” in factories (Table 4.5.5) by the mean
population, Hence it makes allowances for losses in process-
ing. A small proportion of oatmeal (5-10%) which is exported
is included in these figures, Hence the projections include
the implicit assumption that such exports will continue,




PROJECTED CONSUMPTION OF GRAIN PRODUCTS FOR HUMAN CONSUMPTION

Table 5.5.1

Product

Unit

Base (a)

1965

1970

1975

Period

Low

High

Low

High

Low

High

Wheat*

Barley**
Oatst
Maizett
Ricet

per capita
Total

1b
million
bushels
1"

249.2
42.7

8.33

1.71

0.957
27.8

229.9

24
43.0 4

9.01

1.57

0.901
38.9

1.8
6.5

9.82
2.19
1.46

212.1
43.4

9.86

1.7
0.9

30.4

235.2
50.6

2
85

195.7

229.4
55.3

(a) Base period is average of years 1958-59 to 1961-62,

* Projections based on equation 4,5,4, (Table 4,5,2).
** ‘Projections based on constant beer consumption of 63 (low) and 67 (high) gallons per consumption unit,

1 Projections based on constant per capita consumption of 0,14 bushels for "low" and 0,19 bushels for "high" projections,
#t Projections based on constant per capita consumption of 4,5 lbs and 7.1 lbs respectively,

1 Projections based on constant per capita consumption of 5,55 lbs and 7,55 1bs respectively,

Source: for base year data: Commonwealth Bureau of Census and Statistics, Rural Industries

(Canberra) 1962-63.




4.5 1b (although in 2 of the 17 years, appar-
ent consumption has fallen below this level).
The total projections are again given in
Table 5.5.1.

Rice. Experience suggests that domestic
consumption of rice (including stock
changes) increased roughly in proportion
to population growth, and per person con-
sumption has shown no demonstrable rela-
tionship to retail price or to personal dis-
posable income.

Factors which may influence future per
capita consumption are firstly promotion
and secondly the growing preference for
long-grain rice. The New South Wales Rice
Marketing Board recently conducted some
vigorous promotional activity to increase
domestic consumption of rice by various
means (T.V. advertising, introduction of
an annual '"Rice Week' in Sydney, the dis-
tribution of recipes, etc.). The Board
claimed that, as a result of the increase in
publicity, per capita consumption of rice
increased to 5.11 lbs compared to the pre-
war level of 3.5 lbs.% However, because
Australian per capita consumption of rice is
already high by Western standards, it is
not anticipated that promotion will be able
to lead to any further substantial increase
in rice consumption per head.® Withstrong
competition from other vigorously pro-
moted foodstuffs, promotional efforts will
likely be needed to keep consumption of rice
at the present level. New forms, including
those which provide some added convenience
("minute rice') may increase demand
somewhat.

Another factor which may increase rice
consumption is the growing preference for

66. Mr. C.E. Dalton, Manager, Rice Marketing Board,
in the Australian Financial Review (16 December 1964)

67. Recorded average consumption in the United States of
America, for the 10 years ending 1963 has been 5.4 1b per
head, and is currently about 5, 7 1b, in spite of very strong
promotional activities,

long-grain rice. At the present, no really
suitable variety of long-grain rice exists in
Australia which gives yields comparable to
those obtained with the short-grain variety
Caloro. The Rice Marketing Board pays

a premium for long-grain rice, and con-
sumers appear to be willing to pay ahigher
retail price for these varieties (17 cents as
against 12 cents retail in February 1966).
It seems likely that expansion in consump-
tion of long-grain rice will be largely at the
expense of short-grain rice.

In view of the above, future domestic
demand in Australia is projected on the ba-
sis of constant per capita consumption. The
average consumption of 6. 55 1b per head,
and a standard deviation of 1.0 1lb, for the
10 years ending 1964-65, give us a "high"
and a "low' projection of 7.55 1b and 5. 55
1b per head (Table 5.5.1). The quantities
calculated on this basis include average
stock changes and various losses and wast-
age in milling and other operations.

(b) For Stock Feed

The attempts, in Chapter IV, to estimate
the relationship between grain used for
stock feed and the number of pigs, poultry,
sheep, and dairy cattle on farms were un-
successful. We obtained estimates from
Department of Agriculture officers (mainly
in Victoria, but also in other States), of the
quantities of grain fed to poultry, pigs, and
dairy cattle. We estimated the total quanti-
ties of grains fed to stock.% The difference
between the estimated consumption of grains
by poultry, pigs, and dairy cattle and the
total quantities fed to stock were assumed
to be fed to sheep, though a small proportion
would be fed to vealers, beef cattle, and
horses. To project the quantity of grain
used for stock feed, each stock classifica-
tion was considered separately except for
the joint projection of sheep, non-dairy
cattle, and horses.

68. Tables 4,5.3; 4.5.6 and 4.5, 8 give the figures for

barley, oats, maize and wheat respectively. Estimates were
also made for grain sorghum consumption,
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Total (i.e., controlled and uncontrolled)
egg production in Australia in 1964 - 65
was estimated at 240 million dozen. Feed
consumption per dozen eggs produced was
estimated at 63 to 8} 1b, of which approxi-
mately 50 percent is in the form of grain.%®
This includes the estimated grain content
of prepared pellets and that fed loosely as
forage grain (but, to avoid double counting,
it excludes grain by-products — bran and
pollard, etc.). Wheat is believed to com-
prise 50 to 65 percent of the grain con-
sumed, while barley and oats account for
most of the remainder.”® The calorie value
of all grain used by laying hens was esti-
mated at 0.75 to 0. 86 million million ca-
lories (i.e. 10' calories),” on the basis
of an intake of 7.0 to 9.0 million bushels
of wheat and lesser amounts of oats, bar-
ley, maize, and sorghum. While little
change is expected in the grain content of
layers' rations, lower feed/egg ratios are
projected because of the expected increase
in the proportion of eggs produced bylarge-
scale enterprises.

Broiler production in 1964 - 65 was esti-
mated at 41 to 44 million. Of the esti-
mated 10 1b of feed consumed per bird,
about 63 are grain— including about 2 - 21
Ib of wheat, maize, or sorghum, 2-2% 1b
of barley, and 1} -2 1b of oats. Total
grain consumption by broilers in 1964 - 65
can therefore be estimated at 0.23 to 0.25
million million calories. Allowing an ex-

69. This figure includes an estimated 1% lbs of feed con-
sumed in rearing birds to the laying stage. Efficient commer-
cial producers would have a lower feed/egg ratio, but allow-
ance is made for the higher ratios prevailing among backyard
and part-time producers,

70. In New South Wales and Queensland maize and sorghum
are often used as high protein substitutes for wheat,

71. The calorific value of the different grains was esti-
mated by using the following conversion factors; wheat - 0,0570
million calories per bushel; oats -0, 0304; barley 0.0400;
maize 0. 0641; grain sorghum -0. 0648,

tra 5 to 8 percent for other poultry meats
(ducks, turkeys and geese), grain consump-
tion by the whole poultry industry is esti-
mated at 0.24 to 0.27 million million
calories. Inprojecting future grain consump-
tionby the poultry meat industry a slight im-
provement in conversion ratios (10 percent
by 1980) has beenassumed, whilst total poul-
try production (and consumption) projections
giveninTables 7. 6.2 and 5. 4. 2have been
usedtoarrive at projections of feed grain
use by the poultry meat industry.

Pigmeat production in 1964 - 65 was
about 122, 000 tons. It is believed that each
Ib of pigmeat produced requires an average
intake of 2.3 to 2.7 1b of grain, including
1.0 to 1.6 1b of wheat, maize or sorghum,
0.9 to 1.2 1b of barley and 0.1 to 0.3 1b of
oats. This suggests a total grain intake
equivalent to 0.55 to 0.63 x 10*2 calories.
Estimates of future grain consumption by
pigshave been based on the pigmeat produc-
tion projections of Table 7.4.2; a gradual
reduction in the feed/pigmeat ratio (of 10
percent by 1980) and a gradual increase in
the proportion of grain in the total feed in-
take by pigs (from an estimated 40 percent
in 1964 - 65 to 55 percent in 1980), 72

Supplementary feeding of grain to dairy
cattle is not a general practice; it is signi-
ficant mainly in areas supplying the liquid
milk market. On the basis of the accepted
feeding rates in these areas of about 1 1b of
grain tc every % gallon of milk produced,
we have estimated normal grain consump-
tion of dairy cattle in 1964 - 65 at 0.51 to
0.56 x 10!2 calories —including 10 to 12
million bushels of oats; 2.3 to 3.0 million
bushels of barley and 1.8 to 2.5 million
bushels of sorghum, maize and wheat.’3

71. However skim milk (both in liquid and in powdered

form) will probably still constitute a significant portion of the
national pig ration,

72. These estimates assume "normal" seasonal conditions,
In 1964-65 some of the residual grain consumption allocated
to "other" should have been included under dairy cattle, be-
cause of abnormally dry conditions in some dairying areas of
New South Wales and Queensland.

!
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Table 5.5.2

PROJECTED CONSUMPTION OF GRAIN AS STOCK FEED, AUSTRALIA, 1965, 1970, 1975 AND 1980

Type of Stock

Base
Period

1965

1970

1975

1980

Low

| High

Lowl

High

Low |

High

Low |

High

million million ca

lories

Broilers and Other
Poultry Meat Products

Laying Hens
Pigs
Dairy Cattle

Sheep, Beef Cattle,
Vealers, Horses, etc.

TOTAL

0.49

1.27

3.13

0.24
0.75
0.55
0.51

2.20

0.27

-0.85
0.63
0.56

2.38

0.34
0.80
0.64
0.51

1.45

4.25

4.70

3.74

0.47

- 1.00

0.84
0.60

1.68

0.41
0.87
0.77
0.51

1.60

4.16

Source of data — largely private estimates —see text.




Table 5.5.3

CURRENT ESTIMATES AND PROJECTIONS OF FEED GRAIN CONSUMPTION
BY VARIOUS STOCK CATEGORIES

Broiler and Other . . Sheep,
P D
Poultry Meats Layers 188 alry Beef etc.

Low l High Low | High Low High Low l High Low High

million bushels (a)

1965 . . . . . 3.6 0.3
1970

. . . . . . 0.3
1975 . . . . . . 0.3
1980 0.3

1965 . . . . . . 10.0
1970 . . . . . 10.0
1975 . . . . 10.0
1980 . . . . . . 10.0

1965
1970
1975
1980

1965
1970
1975
1980

1965
1970
1975
1980

Sorghum

(a) Apparent discrepancies in projected values are due to rounding errors,
(b) Wheat has been projected from an assumed "normal” 1965 base of "low" = 5.0 and "high" = 8.0,

(c) Barley has been projected from assumed 1965 values of 3, 0 and 4, 0.
1

Source of data - For 1965 total feed consumption ~ Commonwealth Bureau of Census and Statistics, private
information.
For individual stock categories - private estimates (see text).




This estimate assumes that roughly 20 per-
cent of dairy cattle are fed at the accepted
feeding rate. No increase is expected in
the proportion of dairy cattle fed supple-
mentary grain rations, or in the quantity of
grain in the rations. In fact, with further
increases in the proportion of dairy cattle
on improved pastures and on irrigated pas-
tures, some decline in both the proportion
of cattle fed and the amount fed per animal
could occur. For our 'low' projections of
grain consumption by dairy cattle we have
therefore held the estimate constant at the
1964—65 '"low' estimate; whilst for the
"high" projection we have allowed for an
expansion in grain consumption at the same
rate as the increase in total milk
production.

The total quantity of grain available as
stock feed in 1964 —65 is estimated between
4.25 to 4.7 x 10'2 calories, suggestingthat
between 2.2 and 2.38 x 10!2 calories were
fed to sheep, beef cattle, and horses. This
would comprise about 19} to 23 million
bushels of wheat, 221 to 243 million bushels
of oats; 6.2 to 7.8 million bushels of other
grains. These figures are considerably
higher than in earlier years —mainly be-
cause of drought feeding of sheep and beef
cattle.” In non-drought years wheat con-
sumption is estimated at around 5 to 8 mil-
lion bushels. In our projections no allow-
ance was made for droughts of the 1964 —66
magnitude. Projections to 1980 were made
on the basis of a small (10— 15%) increase
in per capita consumption of grain by sheep
as a result of the expected expansion of
supplementary feeding of sheep (or more
intensive feeding by farmers at present
practising supplementary feeding). They
have also been based on the expected rise
in sheep numbers given in later chapters.

74. Some of this residual feed grain would have been fed
to dairy cattle—see footnote 73,

Table 5.5.2 gives the projections of feed
grains in terms of calories; Table 5.5.3
gives the projections in terms of the dif-
ferent types of grain. In allocating calorie
requirements to individual grains, we have
assumed that the proportion of the grains
consumed by the various classes of stock
will remain constant. This is a very arti-
ficial assumption, since there is evidence
of considerable substitution of one grain
for another — on the basis of changes in
relative prices.” However, inthe absence
of more adequate data on consumption, it
is difficult to find reasonable alternative
assumptions.

6. FRUIT

(a) Canned Fruit

Probably as a result of declining real
prices and the introduction of intensive pro-
motion efforts, the Australian per capita
consumption of canned fruits rose rapidly
from 1958 —59 to 1962 —63. Since Chapter
IV on canned fruits was prepared, the
Commonwealth Statistician revised his pre-
liminary 1963 —64 estimates downwards
from 20.5 to 18.6 1b. It appears that
"consumption'' was particularly large in
1962 —63, partly as a result of the build-
up of stocks by some retailers in anticipa-
tion of an increase in excise duty on canned
fruits. The present consumption figure is
not known accurately, but is probably be-
tween 18 and 20 1b per head. Peaches,
pears, and apricots would comprise 11 —12
1b of this total, pineapple and tropical fruit
salad 5— 5% 1b, whilst the remaining 2 —2}
1b consist of canned apples, berries, and
other fruits.

The income elasticities derived in
Chapter IV, section 6 (equations 4.6.1and .
4.6.2) project consumption to levels well
abovethose at present experienced overseas.

75. cf, Chapter IV, Grains for Stock Feed.




Table 5.6.1

PROJECTED PER CAPITA AND TOTAL CONSUMPTION OF CANNED FRUITS
AUSTRALIA, 1965, 1970, 1975 AND 1980

1965 1970 1975
Base

Projected Consumption Period | Low l High Low High Low High
(@) (b)

PER CAPITA CONSUMPTION:
All Canned Fruit 15.6 . 20.0 20.0 22.0 20.0

thousand standard cases (c)

TOTAL CONSUMPTION:
Apricots 370 530 | 580 640 | 725 | 700 | 890 770
Peaches 1050 | 1430 | 1550 | 1710 | 1935 | 1880 | 2370 | 2065
Pears 556 500 | 650 600 | 810 | 660 | 995 725
Mixed Fruits 140 300 | 350 360 | 440 | 395 | 535 435
Pineapple 520 900 | 950 | 1080 | 1190 | 1185 | 1455 | 1300
Tropical Fruit Salad 408 370 400 445 500 485 610 535
Other(d) 510 510 | 560 615 | 700 675 | 855 740

ALL FRUIT 3560 | 4540 | 5040 | 5450 | 6300 | 5980 | 7710 | 6570

(a) Base period is average for years 1958-59 to 1961-62, Values given are estimates obtained by combining the information of both sources,
(b) Estimates for 1965 are largely based on the Canned Fruits Board Report for 1965.
(c) Conversion from the weight measure has been made on the assumption 1 standard case = 45 1b of canned fruit.

(d) Includes canned apples, berries, cherries, passion fruit, etc,

Sources: For Base Period and 1965 Estimates: Commonwealth Bureau of Census and Statistics,
Statistical Bulletin, Report on Food Production and the
Apparent Consumption of Foodstuffs and Nutrients in
Australia, No. 16, 1960 — 61, and No. 17, 1961 —62 (Canberra).
Australian Canned Fruits Board, Annual Report and
Accounts 1965 (Canberra, May 1966).




Table 5.6.2

PROJECTED PER CAPITA AND TOTAL CONSUMPTION OF DRIED FRUITS,
AUSTRALIA, 1965, 1970, 1975 and 1980

1965 1970 1975

Base'®) High | Low |High | Low
Period (b)
|

. per head

PER CAPITA CONSUMPTION:

Dried Vine Fruit
Dried Tree Fruit
Total Dried Fruit

TOTAL CONSUMPTION:

Sultanas
Raisins
Currants

Total vine fruit
Apricots
Prunes

Other tree fruits(c)

Total tree fruit . . 10.1 10.9

TOTAL DRIED FRUIT . . 33.5 33.7 . 35.7

(a) Base period is average for the years 1958-59 to 1961-62. The figures have been largely derived from: Commonwealth Bureau of Census and Statistics,
op.cit. Per capita consumption figures were obtained by totalling the quantity available for consumption in Australia during the entire period and dividing
by the mean population. This explains the slight discrepancy with the base period average obtained from Table 4.6.1.

(b) Estimated from: Australian Dried Fruits Control Board, Forty-first Annual Report (Canberra, August 1965).

(¢) Includes apples, peaches, pears, figs and nectarines.




Consumption trends in North America and
the United Kingdom suggest that the rate of
increase in per capita consumption of canned
fruit was relatively slow after consump-
tion reaches a level of about 20 1b per head.
Since we expect Australian developments

to be somewhat similar to those which oc-
curred in overseas countries, the projec-
tions based on our estimated income elas-
ticities appeared unreasonably high. Our
per capita consumption projections are
given in Table 5.6.1; they were derived
from an arbitrary subjective assessment of
expected trends. We expect canned fruit
consumption to show a slow, long-term
increase — subject to year-to-year fluctua-
tions resulting from erratic movements in
yields per acre. We expect these to affect
mainly the frequency of retail ' spec1als
and promotion expenditure. Our "most
likely' estimate gives a rise in consump-
tion of all canned fruits from approximately
19 1b in 1965 to 21 1b in 1970 and 223 1b in
1980. Consumption was divided into the
various types of canned fruit used, on the
assumption that the ''most likely" propor-
tion represented by each fruit would remain
at the levels estimated for 1965. However
separate percentages were used for the
"low" and "high' projections.

(b) Dried Fruit

Vine fruit projections have been made
on the basis of equation 4.6.5 which gave an
average income (total consumption expendi-
ture) elasticity of 0.88 and an elasticity of
2.44 with respect to changes in per capita
flour consumption. Since per capita flour
consumption is expected to fall, the quantity
of dried vine fruit used with bread, cake,
and other baked goods is also expected to
decline. In the "high'" projections this is
more than counterbalanced by the increase
in per capita vine fruit consumption result-
ing from the increase in total consumptlon
expenditure. However in the "low' projec-
tion, a decline in consumption is obtained.
Our mid-point, "most likely'" per capita

consumption projection gives a slight (31%)
decline between our base period and 1980
Since Australian dried vine fruit ,consump-
tion is one of the highest in the world, this
seems reasonably realistic.

In 1965 sultanas represented over 60 per-
cent of the dried vine fruits consumed;
raisins and currants supplied the remainder.
In distributing projected consumption among
the different vine fruits, we assumed that
sultanas will increasé to about 70 percent
of the total by 1980 (Table 5.6.2). This is
based on discussions with distributors of
dried fruits and our extrapolation of past
trends.

Tree fruit consumption in 1965 was esti-
mated at 1.9—2.0 1b per head, compared to
1.8 1b during the base period. Our projec-
tions in Table 5.6.2 provide for further
small increases in consumption. The "low"
projections are based on a constant per
capita figure of 2 1b, whilst the ' 'high" pro-
jection increases to 2.4 1b by 1980. These
projections are based largely on extrapola-
tion of trends during the last few years.

Separate estimates are given for apricots
and prunes; the proportions consumed dur-
ing the base period are assumed to provide
a reasonable guide for future changes. The
projections are again given in Table 5.6.2.
The "other'' category which is not projected
separately includes apples, peaches, pears,
figs, and nectarines.

7. EGGS

The fitted regression equations (chapter
IV) give an expenditure elasticity of demand

for eggs of 0.2. This result is obtained with
both linear and logarithmic equations. The
extent to which variation in egg consumption
is explained by total consumption expendlture
and egg prices is relatively low, the R2
value being 0.50. However the estimates
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of the FAO'® also yield an income elasticity
of 0.2 for Australia.

Table 4.3.6 suggests that we can divide
the post-war years into three periods —
(1) 1947 —48 to 1951 —52 — years of declin-
ing per capita consumption; (2) 1952 —53
'to 1958 —59 — years of relatively low per
capita consumption, the recorded variation
being between 16.93 and 17.56 dozen per
year; (3) the years since 1959 —60 — years
in which some small increase in per capita
consumption was noticeable but there was no
real evidence of an upward trend. One pro-
bable reason for this slightly higher level
of consumption is the promotion effort made
by Egg Boards throughout Australia.”

For the purpose of projections we as-
sumed as a low projection, that per capita
consumption remains constant at the aver-
age level of 1958 —59 to 1963 —64 — 17.5
dozen eggs per annum (Table 5.7.1). Thus
we assumed that promotion activities will
be continued at least to the extent of main-
taining present consumption levels. As a
high projection we assumed that the esti-
mated income elasticity of demand (0.2)
is effective.

8. MISCELLANEOUS PRODUCTS

{a) Cotton

In Chapter IV the difficulties encountered
in estimating total cotton consumption in
Australia was enumerated. Briefly,

76. F.A.O., Agricultural Commodities Projections for
1970 (E/CN 13/48 CCP 62/5 Rome) Table M4, p.A-14,

77. E.L. Banks and R.G. Mauldon, "Effects of Pricing
Decisions of a Statutory Marketing Board; A Case Study",
The Australian Journal of Agricultural Economics, Vol. 10,
No, 1, June 1966. The authors obtain an income elasticity
of demand for eggs in Western Australia of 1. 42 but regard
this as an over-estimate, They consider that it includes
some of the effect of the promotion of eggs.

they arose partly from the fact that alarge
proportion of cotton piece goods and other
cotton manufactures was imported, and it
was difficult to estimate their new cotton
content, and partly from the lack of statis-
tics as to the annual inventory changes.

In addition the lack of appropriate price
series for the various products containing
cotton, make it impossible to calculate
price and income elasticities for cotton.
For the purpose of our projections, only
raw cotton supplies, excluding those in the
form of imported cotton piece goods, will
be considered.®

Between 1950 —51 and 1962 —63, total
consumption of raw cotton from both dom-
estic sources and imports varied between
55 and 60 million lb, and has been relatively
stable at this level. On a per capita basis,
availability ranged between 5.2 and 7.0 1b.
In 1963 —64 and 1964 —65, total supply in-
creased sharply to 73 and 74 million 1b
respectively, as a result of higher tariff
protection for finer counts of yarns and in-
creased imports of raw cotton, raising per
person availability to about 7 1b.

Our "high" projection will be based on
the assumption that the Australian cotton
weaving industry receives some further
protection — resulting in a rise in per capita
consumption of raw cotton by the Australian
industry of 5 percent every 5 years. Aspoin-
ted out below (footnote 78) there is still very
substantial scope for further expansion of the

78. The local cotton weaving industry currently produces a
small proportion of total domestic requirements, It is not
equipped at present to manufacture fine, light-weight cotton
fabrics, suitable for the production of fine shirtings and dresses.
Although this situation could be changed with further tariff
protection, we have assumed that no additional protection will
be granted in the foreseeable future to the local weaving indus-
try. Apart from the fact that such protection would consider-
ably increase the price of cotton manufactures to Australian
consumers, it would be likely to result in strong protests from
present suppliers of imported woven cotton piece goods—not-
ably Japan, which is Australia's fastest-growing export market.




Table 5.7.1

PROJECTED PER CAPITA AND TOTAL EGG CONSUMPTION
AUSTRALIA, 1965, 1970, 1975 AND 1980

Projected Consumption

Low Estimate
Year

High Estimate

Per Capita
(dozens)

Total
(million doz)

Per Capita Total
(dozens) (million doz)

Base Period(a)
1965
1970
1975
1980

17.4

17.5
17.5
17.5
17.5

179.88

196.26
214.60
235.53
258.82

17.4

17.9
18.2
18.6
19.0

179.88

206.51
235.06
268.84
306.58

(a) Base period is average for 1958-59 to 1961-62,

Source: for base period consumption — Table 4.7.1.

local industry. In view of recent increases
in the quantity of cotton produced in Austra-
lia, it seems plausible to assume there
will be pressure for further protection.

Our "low' projection incorporates some
assumptions concerning the possible dis-
placement of cotton by synthetic fibres (and
assumes — by implication — that the local
cotton weaving industry is not granted any

additional protection). There has been a
spectacular growth in the use of man-made
fibres in Australia in recent years. Des-
pite this, the total demand for cotton has
not declined, though we cannot guess at the
growth of consumption that would have oc-
curred in the absence of competition from
man-made fibres. The extent of the dis-
placement of cotton by synthetic fibres will
depend partly on fashion, partly on relative
price and partly on the availability of syn-
thetic fibres. In Australia, Fibremakers
Ltd. (ICIANZ) have increased their capacity
in the last 7 years from 5 ‘million 1b of syn-
thetic yarn a year to 30 million 1b. Allied
Chemicals (Australia) Pty, Ltd. has an ex-
tension to its nylon plant under construction
in Sydney, which will increase-its capacity

from 3.5 million 1b a year to 6.5 million.

Nylon is still dear in Australia, both in
relation to competing materials and to the
price in Europe, where substantial reduc-
tions in price have been announced recently.
Price cuts in Australia would give great
impetus to consumption. Outlets where
sales are expected to accelerate are in up-
holstery fabrics, carpets, vehicle tyres,

and cigarette filters.

Although we can only guess at the extent
of future displacement of cotton by synthetics
in the next 15 years, at least one organiz-
ation concerned with the changes in fibre
usage in Australia estimates a likely dis-
placement of cotton amounting to about 40
percent in the next 15 years.” Assuming
that this displacement will be continuous,
we have formulated an alternative "low'
projection of domestic demand for cotton,
based on this assumption (Table 5.8.1). The
quantities of raw cotton have been converted
to those of seed cotton at an extraction rate

of 37 percent.

79. Cotton and Man-Made Fibres Federation, Australia
(private communication),
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Table 5. 8. 1

AUSTRALIAN DEMAND PROJECTIONS FOR RAW COTTON
(INCLUDING WASTE AND LINTERS) AND SEED COTTON

Product

Base(a)
Period

1970

1975

Low

High

Low ]

High

(million 1b)

Raw Cotton

Seed Cotton

57.6
155.5

73.8
199.5

75.7
204.5

91.5
246.9

70.1
189.3

105.2
283.9

(a)‘ Base period is the average for 1958-59 to 1961-62,

Source (for base period and 1965): Table 4.8.2

(b) Tobacco

The analysis of past trends has not
yielded any reliable estimates of the effect
of price on consumption. A great variety
of manufactured tobacco products, with a
wide range of prices is available to Austra-’
lian consumers, and should relative prices
change, demand may shift from a more to
a less expensive product without significant
" change in the total quantity consumed. What
little evidence is available from the analy-
sis of consumption expenditures suggests
that consumption is not very responsive to
price changes, since the price elasticity of
demand for expenditure on the tobacco and
drink category as a whole at -0.11 was the
second lowest of the 10 commodity groups.8°

Historically the most important factor
influencing per capita consumption of all
. tobacco products have probably been the
proportion of persons in the 15—24 age
group, rising real incomes, the level of
tobacco advertising, and the publicity given
in Australia to the connection between lung
cancer and cigarette smoking since
1961 —62. Future tobacco consumption is
also likely to be affected by these factors

80, cf. Table 4.1.4 above,

and, in addition, by possible future statu-
tory regulations concerning cigarette ad-
vertising and the intensification of educa-
tional efforts designed to discourage young
persons from commencing to smoke. The
effects of these factors are impossible to
estimate in quantitative terms. On balance,
it seems most reasonable to project likely
future demand on the basis of trends in
consumption of cut tobacco and cigarettes.
in recent years. Two limiting assurnptions
will be made. (1) A "low'" assumption to
the effect that the per person consumption
of cut tobacco, cigarettes, cigars, and snuff
will remain near the average level of the
last 4 years to 1963 —64 — 7.8 1b per head
per annum. (The actual average was

7.78 1b).

(2) In some overseas countries, tobacco
consumption resumed its upward trend 2 to
3 years after a temporary interruption re-
sulting from the realisation of a likely link
between lung cancer and cigarette smoking.
Our second ("high'') assumption will then
be that cigarette consumption per head will
rise at an annual rate of 0.2 1b for the
period 1965 to 1980. This is slightly below
the average annual increase in cigarette
smoking between 1950 —51 and 1962 —63




which was 0.25 1b per head.8l' One reason
for using a slightly lower rate than has ex-
isted in the past is that the increase over
this period was accompanied by a sharp re-
duction in the consumption of cut tobacco;
factory-made cigarettes partly substituted
for cut tobacco used for ''roll-your-own'
cigarettes. Since the consumption of cut
tobacco has now reached a very low level,
there would seem to be little scope for any
further substitution. Given an annual rate
of increase of cigarette consumption of
about 0.2 1Ib per head, consumption of cigar-
ettes (including cigars) would be about 7 1b
in 1970, 8 1b in 1975, and 9 1b in 1980. At
this last figure it would still be below re-
cent levels of consumption in the United
States (which was estimated at about 10 1b
per head in 1963). Consumption of cut tob-
acco is also expected to increase slightly
from the present low level of 1.4 1b to about
1.8 1b in 1970, and 1.8 1b per head in 1975
and 1980, mainly as a result of an expected
increase in the popularity of pipe smoking.

In addition to the requirements for dom-
estic consumption, quantities required for
export have to be added. Domestic avail-
ability, and details of imports and exports
of unmanufactured tobacco leaf and manu-
factured tobacco products are shown in
Table A5.8.1 for 1950 —51 to 1964 —65.
Table 5.8.2 sets out the estimated and pro-
jected domestic and export requirements
for cut tobacco and cigarettes for the base
year, and for 1965, 1970, 1975, and 1980.
The Table also includes estimates of the
population in the potential consuming age
group.

Both unmanufactured tobacco leaf and
manufactured tobacco products are exported

81, The equation expressing this trend is
=-9,9253 + 0, 2560 X; R®=0.90,

where Y = annual per caput consumption of
cigarettes (1bs),
X = year ending 30th June, starting with 1951,

from Australia, although the quantities are
relatively small. Export of unmanufactured
tobacco from Australia amounted to consi-
derably less than 1 percent of total domestic
supply (including imports). The chief des-
tination in recent years has been Fiji and
other Commonwealth countries (Hong Kong
in 1963 —64). No significant change is anti-
cipated, and it is unlikely that new export
markets taking up significant quantities of
unmanufactured tobacco leaf will be found

in the foreseeable future. In terms of abso-
lute quantity, exports increased from 87,600
Ib in 1960 —61 to 555,000 1b in 1964 — 65.

In percentage terms, however, the quantity
in 1964 —65 constituted only 0.7 percent of
total domestic supply. It is projected that

a steady increase in the quantity exported
will take place, to the extent of about 1-

percent of total domestic supply, including
imports.

The quantity of manufactured cut tobacco
exported was comparatively small, at
300,000 to 400,000 1b annually in the last 15
years. Papua and New Guinea were by far
the most important export market, followed
by Pacific Islands, mainly Fiji. Except for
very small quantities of re-exports, most
of the exported cut tobacco is manufactured
in Australia. As total domestic availability
of manufactured tobacco has been declining
(owing to a shift in preference to cigarettes)
the more-or-less constant quantity of exports
has represented a growing percentage, as
high as 4.7 percent of total domestic supply
in 1963 —64. It is expected that the quantity
of manufactured tobacco required for export
will rise only slightly as the growth of in-
comes in the territories constituting the chief
market will probably increase the demand
for cigarettes rather than for cut tobacco.

Exports of cigarettes — almost entirely
Australian-made — increasedinrecent years,
mostlyto Papua and New Guinea. In 1963 —64
the quantity exported reached 591,000 lbs,

rising from 152,300 1lbs in 1959 —60. The
quantity exported in 1963 —64 constituted
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Table 5.8.2

POPULATION (15 YEARS OF AGE AND ABOVE) AND REQUIREMENTS FOR M;(’&NUFACTURED
TOBACCO PRODUCTS: AUSTRALIA, 1965, 1970, 1975, AND 1980 a)

Population Requirements of:—

15 Years Cut Tobacco Cigarettes Total
and Above(b) igh Low High Low
High Low Total |Per Head Total |Per Head Total |Per Head| Total High Low

'000 '000 . '0001b. 1b. '000 1b. 1b. '000 1b. 1b. '000 1b. | '000 1b. | '000 1b.

Period

Average 3 years
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