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P R EF ACE

This paper is onequ a series based oﬁ

original rescarch conducted by Mr Yandle at Lincoln

onn the New Zoaland Mevn't Market., In the course of this
work Mr Yandle conducted a questionnaire survey ofb300
families in Christchurch in which heads of famiiics
were asked to indicate their basic prefeveunces for
different mcats, anq to record their actual expoconditure
on meat along with family incomé for a given week.

«

The results ol this survey were published
last year in "A Survey of Cliristchurch Consumer Attitudes
to Heat" Agricultural Economics ilescarch Unit Research

teport No. 43,

In th‘e presoent paper Mr Yandle deals at a
ratlier more technical level with the analysis of this
data in pnrtiéular with the derivation of Engel Curves
showing the relationshiy) between consumer's incomes and
theidr purbhases of meat, The paper should nrove of
interest to students of marketing in ceneral and those

concoerned with the meat trade in particnlar.

We should like to acknowledge the financial

help received from the Canterbury Frozen Meat Company



and the New Zcaland Pig Producers' Council in support

of this woris,

B.P. Philpott
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EDITORIAL NOTE

This publication is one of a seriesibased
on a thesis by Mr C.A. Yandle entitled "An Econometric
Study of the New Zealand Meat Market", written for the
Degrecc of lMaster of Agricultﬁral Science af.Lincqln

College.
The Papers in this scries will be:-

A0Vt U. TPublication No. 43 Y"Survey of Christcliurch

Consumer Attitudes to Meat™,

=
o
=3

7. R, U, Technical Yaper No, 3, "The Theory and
Estimation of Engel Curves: Some bEstimates

for Ment in New Zealand',

A.L.R.U, Technical Paper No. 7, "An Econometric Model

of the New Zealand Meat Market".

A.BE..U., Discussion laper No. 8, "Yuarterly Estimates
of New Zealand Meat Yrice, Consumption and

Allied Data, 1946-1965",

In this scries of publications no aLtempt.has
been made to alter the orviginal thesis prosentatioﬁ,
thus where, in a pairticular ;ublication, a section of
the thesis is not preserted, page numbering has not
been corrected and foot—néte cross references méy inA
some cases refcr to page numbers not shown in the same

publication.



This publicatioq comprises Chapter S-ahd
Appendix B of the thesis. The subject 1is the
estimation Qf.Engei curves from survey data. A
review is made of the appropriaté economic theory,

and the application of that theory to market geuerated

data. Lstimates of Nugel curves for a variety of

‘me-ts are prescntecd. bata were drawn from a postal

cuestionnaire survey of h-usocholds in Christchurch,

New #Acaland.



THE THEORY AND ESTIMATION OF ENGEL
CURVES : SOME ESTIMATES FOR
MEAT IN NEW ZEALAND

Introduction

In the previous chapter the method of sample selection, and individ-
uai question analysis of replies from the postal survey of Christchurch
consumers was discussed. This chapter will be coﬁcerned witn the use
made of the survey data to estimate Engel curves and income-;expenditure
elasticities. The first part of this chapter will be concerned with the
theoretical propefties of Engel curves, and the datg tfansformations
whichwere required if the data were to comply with these properties.
Section Two wiil be concerned with the functional forms appropriate for
the estimation of the curvés, and with related statistical problems.

The curves and elasticities estimated will then be presented.

Theoretical Reguirements of the Engel Curve

Aﬂ Engel curve expresses the relationship between a single con-
sumer's income, and his consumption or expénditure on a particular good.
It is therefore é special application of the theory of consumer choice,
or consumer demand. Of particular interest to this area of study are
the following tenets of the theory of consumer demand:

{a) The consumer's preferences for different goods are fixed (given),-
and assumed unchanging over the period of analysis.

(b) Quantifies purchased are related to pricés and income, the value
of purchases being subject to the constrain§ that Total Expend-

iture = Total Income, savings being assumed part of expenditure.



2.

(é) The consuﬁerfwill arrange his pattern of expenditure %n a rational
manner, that is he will endeavour to maximisé’his s&tisfactionvor
utility.

Consumer demand theory therefore considers the sinéle consumer
maximiging a utility fﬁnction u(q) 'subject to the constréint that pg=m,
where qTis a column vector of quantities, p a row vector of prices, and
m {(a scalar) the income of the consumer. From this theory the normal
demand equa£ions of the individual can be derived, i.e.;

q ; d(p,m)
which is the basisAof'mosf.empirical work in demand analysi_s.1 The
theory is éf a static nature, and Eefore applying it to the problem on
hand, several aspects inciuding its static nature, muét be carefully
examiﬁed. | |

An exerciée in statics does not allow for effects on deménd of
stock holdihg or of lagéed changes in demand due to previous price or
income changes. Equally Friédmaﬁ's permanent'income theory which is
dynamic in nature, could be significant in explaining demand.2

The géneraliéatiop from one consumer fo many,ximplicit in empirical
demand studies, can have disadvantages. Individual éonsumers may‘have
markedly different préferences, and hence different indifference curves,
for the same combination of goéds° An overall community measure there-
fore becomes less accuraté and meaningful.

In‘time—series studies, where the observations for the analysisfare
spread over a pefiod of time, the assumption that consumers' preferences
remain uncﬁanged within the period of anélysis can be of limited useful-

ness. Some consumers will make purchases which can be best described as

1. See:P.A. Samuelson, Foundations of Economic Analysis, Harvard
University Press, Cambridge Massachusetts, 1958, pp. 92-100, for an
example of this derivation. _

2. M, Friedman, A Theory of the Consumption Function, Princeton
University Press, Princeton, 1957.
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eXperihentalvwithin any time period; and these purchases may modify the
consumer's existing preference schedule within the period of study.

These are but a few of the difficulties with which the empirical
researcher is faced when entering the field of demand analysis. Ceteris
paribus assumptions covering these difficulties are often not valid.

The limitations of demand theory will therefore form a large part of
this discussion, along with the’importance of these limitations as they

apply to this research.

This study is concerned, however, only with the income-—expehditure

relationship, with the ceteris paribus assumption applied to priceso'
The effect of meat prices on expenditure can in fact be assﬁmed constant
over all data observations because the survey took place at one point of
time in one localityo The functioﬁal relationship can therefore be
expressed as:

q = d'(m)

{m) 3 i=1i.n where there are n commodities

This is the income-consumption relationship.
Similarly the income-expenditure relationship is:

p;qi = di”(m) s 1= 1,n

Both income~expenditure and income-consumption relatibnships which
have been derived from budget study data have become known as '[Lngel
Curves'’; however, because this study is concerned only with the income-
expenditure relationship; the term 'income-expenditure' will be used,
even thougﬁ the analytical techniques discussed can be applied to bofh‘
income-expenditure and income-consumption relationships. The reasons
for confining this analysis to income-expendifure relationships is

discussed 1ater,1

1. Pp. 52-53.
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Engel was not the first person to study these relation/ships1 but

he was fhe first person to formulate a general law about the manner in.

‘which expenditure on a grdup of goods changes with income changes.

Engel's general law, which he- derived from empirical data, could be

stated as "The poorer a family, the greater the proportion of totalv

expenditufe that must be devoted to food"o2 Other ‘'laws' have been

attributed to Engel, but this was the only general relationship he

deduced.

More fecently goods. have been classified in three distinct

categories:

(a) Inferior goods - the consumption of which declines both relatively
and absolutely to income, as income rises.
(b) Nécessities - the consumptioh of which declines only relatively as
income rises.
.(c). Luxuriés - the conéumption of which increases both relatively and
' absblutely to income, as income rises.
Originally expressed in terms  of ‘budget-proportion’, these three

groupihgs are now usually presented in terms of elasticities.

If %_: Income elasticity of expenditure'for the’ith good, then if

the ith good is:

an inferior good Yim;‘o
a necessity 0\{:’ Yi'\-g; 1
a luxury Yi >=1

Engel's general conclusion indicates that the size of Yi for the

individual consumer will depend on his current level of income. Thus

1.

See: G.J. Stigler, "The Early History of Empirical Studies of ' .
Consumer Behaviour", Journal of Political Economy, Vol. 62, No. 2,
April 1954, pp. 95-113.

Ibid, p. 98.
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a'good can be a luxury to one consumer (low income) and an inferior good
to another (ﬁigh income), where the only difference between the consumers
ié one of income. It may therefore be expected, as a geﬁeral approxi-
mation, that the size of the incéme elasticity of expenditure will vary
inversely with income.

Consumer demand theory analyses the individual consumer maximising a
utility function, and then gené?alises this concept to the demand curve
of the community. This generalisation is recognised as not being com-
pieteiy acceptable, but as an approximation the best available. There
will always be some causes of inter-personal differences in expenditure
patterns which are unmeasurable and cannot therefore be'inciuded in an
empirical - -study. Unexplained variation between the expenditure patterns
of individual coﬁsumers must theréfore always be expected. With the
analysis of family budget data, the problem is made more difficult
because the pﬁrchasing unit is usually the household and not the indi-
vidual.1 Influences such as the age of family members, sex, and the
number of personé in the household become important. In addition, it
is usually not the same person who does all the buying for the household.
In this particular study the household will be considered as the
purchasing unit, while recognising that the generalisation to many house-
holds has the same disadvantages as generalising from one:consumer to
maﬂy° Factors which make household consumption patterns different will
now be discussed and if possible eliminated from the data in an endeavour
to isclate the effect of.income for direct measurément.-

Age, sex sfructure, and the number of people in the household ﬁili
affect the consumption pattern. These three factbrs must in some measure

be considered together. 1In considering the consumption of a particular

1. S.J. Prais and H.S. Houthakker, The Analysis of Family Budgets,
Cambridge University Press, London, 1955, p. 11.
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cpmhodity a 'cénsuéer unit' scale can be derived.1 Any one consumer
dnif scaie is howevervnot'applicable to allvcommodifies, hénce a siméle
weighting system is usually not>satisfactory. While it is possible to
specify thg‘daily requirémenfs of all age-sex. groups for a pafticular
good (e.g. meat),.if a system of weights is dérived on thé basis of these
requireméﬂts the possibility is-ignofed that correspondingly more.iggggg
may be required for another good (e.g. baby food). This second require-
 ment'can'have the effect of reducing meat consumption below what is would
otherwise have been for the rest,§f'the'houséhold. Some researchers
approach this problem_empirically, attempting to determine the ‘'cost’' of
é child'.2 Brown% in a review of this problem shows that a general

behaviour equation of the following form may be expectéd:

X.. | _ )%ﬁ Mr i}
ir = . . - .
| ZJ: B _ 5 »°(’JNJ'17

where:
: - . ' th . th .
Xir = - Expenditure on the i~ commodity by the r household.
er = Number of persons in the rth household belonging to the
.th . '
Jj~~ age-sex group.
) s s e th . _
K?j = A coefficient depending on the i commodity and the
_jth age-sex group, assumed consfant over all r households.
‘ . th
Mr_ = Total net income of the r household.
. ’ .th ., : : N ' . , .t
1. Given the j (j=1 to m) age-sex group's requirements for the i’

.product, specified for all j, then a 'consumer unit' index can be
‘derived, e.g. dividing household consumption by number of persons
in. the household to put data in ‘'per person' form implicitly
assumes an index where all j coefficients = 1. o

-2, A.M. Henderson, "The Cost of a Family", Review of Economic Studies,
Vol. 17(2), 1949-1950, pp. 127-148. »

3, J.A.C. Brown, "The Consumption of Food in Relation to Household
Size and Income", Econometrica, Vol. 22, 1954, pp. 444-460.
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s P . .th .
¥ = A coefficient depending only on the j age-sex group,

again assumed constant over all households.

The left hand-side of the equation measures household expenditure
on the ith good per equivalent adult, using an “equivalence" (or con-
sumer unit) scale which can'be different for each commodity, i.e. ﬂ?ij
the weight of the jth age-sex group for the ith commoqity can be differ-
ent for each of the i commodities in the budget. As expressed in the
equation, the left-hand side is a function of the net‘income per
equivalent.adﬁlt where w% is the 'income’ weight for the jth age-sex
group's ‘'income' requirement. The income requirement weights (¢£,5s)
will tﬁus.be a weighted average of the specific scales (i.e,.the Ajgj's
weighted by their budget proportion).

A fully satisfactory allowance for household.structﬁre can there-
fore be very difficult, and its worth is doubtful because the assumption
that &% and /gij are constant is again limiting. Additional information
would also be required in the use of results. Application of elastic-
ities derived by this method would require a descriptioh of the age-sex '
distribution of the population being sampled before any policy
recommendations could be made. Secondly, the requisite data collection
to make accurafe assessment'of "Aj and féaj and the budget proportions
would be a large project in itself. A compromise was therefore adopted
in this research, with two types of models being calculated. These
models were:

(a) Expenditure and income were.calculated ‘per person‘ - i.e. all
age-sex groups were given the same expenditure‘and income weighfs
without regard to different diétetic requirements.

(b) Expenditure and income were calculated per 'consumer unit', the

scale of weights for which was calculated from a chart of normative
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daily meat and fish requirements, provided by the Home, Science
School, Otago Univefsity.1 ) . |
- Other factors which 6ould;have affected expenditure patterns

between household such_és'oécupation, location, and possible-price
differences paid.fof the same good, have beehvignored in fhis study.
Any 1oc;;ion and . price .differences ﬁould be small because in thiébstudy
the households were chosen from the one metropolitan area. Meat,
unlike some professional.services, is not charged according to income.

When ﬁlanning the survey it wés hoped that.an estimate of the
importance of occupatidn oﬁ meat expenditure could be made. This was
not possible because the respondents' replies to the quesfion asking
occﬁpation“were not suffiéiently precise. . If occupation has a signif-
‘icant-ﬁnfluence on meat expenditufe its neglect will result in greater
unexplained variance in the éstimated equations. If the estimated
equations éfe statistically unsatisfactory the influence of occupation
could thérefore be part of the reason. In thé application of the
estimatéd income-expenditure coefficients for policy purposes it musf
be assumed that thé sample reflected the New Zealand distribution of
occupational type. | |

Of considerable importance in bﬁdget studies is the problem of

different qualities of the same good. Theil2 and Héuthakker3

‘discuss
this problem in detail demonstrating that price differences for- sub-
stantially the same good may be taken as an indication of quality

differences. Prais and Houthakker& in analysing the problem for direct

1. .Chapter 2, pp. 39-40.

2. H, Theil, "Qualities, Prices, and Budget Enquiries",' Review of
Economic Studies, Vol. 19, No. 3, pp. 124-127. - _
See also: H. Theil et al, Operations Research and Quantitative

Economics, McGraw-Hill, New York, 1965, pp. 248-249.

3. H.S. Houthakker, "Compensated Changes in Quantities and Qualities
- Consumed", Review of Economic Studies, Vol. 19, No. 3, pp. 155-164.

4. s.J. Prais and H.S. Houthakker, op. cit., pp. 109-124.
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épplication to the analysis of family budgets show that the expenditure
elasticity is equal to the quantity elasticity plus the quality elastiq-
ity, i.e. if change in a consumer's expenditure on a good is cémposed of

change in consumption (quantity) and quality, then for the ith good;

N _ ' ' )
ov, = P da, + QdP,
where:
. . th
Vi = Expenditure on the i good.
. .th
Qi = Quantity purchased of the i good.
. : _th o .
Pi = Quantity of the i good, purchased as indicated by

average price.

V- = Income level.

hence it can be shown that:

°

Yo 2V Yo.d% * Ve 3Fs

Vi & Vo- Qi 3 Vo Pi 8.Vo
which is the result stated above.:
In relation.to the present study this result has importance. Each

meat type is composed of a variety of grades (or qualities) of carcase,
and within that carcase are many cuts, ea;h of differenf guality again.
As income rises, the consumer cén not only change from oné type of meat
to.another, he can change to a higher grade of meat withiﬁ the same type,
and higher quality cuts.within the same grade. To calculate Engel curves
from éonsumption data ignores the above substitution wifhinAthe broad_
classes considered, and‘to attempt complete specification of each quélity
and éut of meat consumed would be virtually impossiﬁlé. In view of the

above, and the fdct that the replies to the budget question were satis-

factory only for expenditure on each meat, it was decided to calculate
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a}lﬁfelationéhipi ir ?erms of expenditures rather than guanptities. This
?jiowed the total change due to income to be estjmeted, and vet did not
decrease the use of the derived elasticities,

Family size can affect meat expenditure other than as a.linear pro-
gression. This‘ls'norma]ly referred to as v'_st:ale effects’, and results
from a‘piece of meat being used more efficiently when the household
numbers increase,1 To test whether seale effects were important in meat
expenditure‘a further group of models were estimated which included
household'siie as a separate variable.

Another problem considered was whether substitution between meats

2

should be allowed for. Prais~ shows that there are two espects to tﬁisv

problem:

(a) .is the derived .coefficient felated.to a substitution e]aeticity?

{L) Does the introduction of the substitute lead to a 'better' estimate
of the income elasficity?

Prais is of the opinion (as are Allen aﬁdeowleyB) that the
coefficient deesvnot give an estimate of the substitution relationsﬁip,
and that if causee the income elasticity te be underestimated. Estimates
of these reletionships‘were therefore not attemptedzi No attempt ﬁas been
made in this study to allow for dynemic effects. Consumers® stock‘
changes were thought to be unlikely to affect expenditure on meat in New
Zealand and adjustment lags would have doubtful meaning in a cross- -
section‘studya ‘While parameter estimates formulated using the permaﬁent
income theories Qould have been interesting, they were not attempted

because of the difficulties associated with defining the income variable.

5ee: S.J. Frais and H.S. Houthakker, op. cit., pp. 146-152.

2. 5.J. Prais, "Non-Linear BEstimates of Engel Curves", Review of
Economic_Studies, Vol. 20(2), pp. 98-99.
Also: S.J. Trais and HI.S. Houthakker, op. c¢cit., p. 102,

3. R.D.G. Allen and A.L. Bowley, Family LExpenditure, khing and Son,.
London. 1935, pp. 89-96.
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Appropriate Estimating Functions

Earlief sections of this chapter have described the general income-
expenditure relationship which may be expected a priori. In fhis
section the general shape of the Engel cuarve will be defined, and a
discussion of appropriate mathematical functions for Engel curve estim-
ation will follow. Some computational problems will also be considered.

The general shape of the Engel curve can be represented as shown in

Diagram 3.1.

DIAGRAM 3.1

THE GENERALISED ENGEL CURVE.
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In Diagram 3,1‘A—A‘ represents‘an Engel curve with an 'initial income'
level of OA. The initial income indicates the level of income necessary
before the consumer begins buying the good. The three phases of the
curve, as income rises, are; A-B indicating a luxury good, B-C a necess-
ity, and beyond C an inferior good. From A to B, the.incbme—expenditure
elasticity (Yi)-is grgater than unity, tending to unity as income rises.
B indicates the point where Yi = 1. Similarly‘C indicates the point

where Yi = 0. D shows the level of maximum expenditure (or satiety),
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‘occurring at income level C. With the range of incomes in- the community,

not all gooas will exhibit all phasés of the Engel curve. This point is
disecussed with respe;t to.the-estim;tion of Engel curves for meat, later.

P.rai-s1 examines'in detail the general shape of the Engel curve, and
the matpgmatical functions appropriate for its estimation. In a later
work, Pr;is and'Hoﬁthakker2 examine further the implicatiohs of fhe

3

functions available. These authors and Goreaux” consider in particular

.the foilowing functional forms:

(a) Double log log, V.

= a + b 19ge Vo
(b) sSigmoid log, V, = a - b/vo
(c) sSingle log | -~ Vy = a + b log V_
(d) ‘Linear _ V. = a+ bV
- i _ o
‘(e) Hyperbola : ' V., = a - b/Vo
. : . . ) ' .th :
where Vi = eXpenditure on the i good
v, = net income
a and b = parameters to be determined.

It is.gssumed that one of the methods of allowing for household
size has already has already been used to transform the . data.

Each mathematical function is equivalént to a different‘definition
of the éhape of the Engel curve. The problem is thus one of choosing.

between alternative definitions to find the one closest to what a priori

1. s$.J. Prais, op. cit., pp- 88-93, ' o .
2. §.J. Prais and H.S. Houthakker, op. cit., pp. 87-103.

3. L.M. Goreaux, ”Incomé and Food Consumption', Monthly Bulletin of
Agricultural Economics and Statistics, Vol. 9, No. 10, pp. 1-13.

=

These equation forms will all be stochastic, but to simplify
presentation the random error will not be shown. This procedure
will be adopted throughout this study. Similarly natural logarithms
will in all cases be used and henceforth assumed.
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the Engel curve is expected to be. No one function exhibits all the

roperties of an Engel curve, and hence gives a clear cut solution.
P p s

Some, however, prove to be moré suitable than others. Briefly, the

functions imply the following asSumptions:

(a)

(v)

(¢)

(a)

Double log. - This function is one of constant elasticity over all
income ranges, with no initial ihcbme and a satiety level at V
infinite expenditure and iﬁcome. As all the data must be trans-
formed into logarithms if the double log function is to. be used,
there is often a problem where for a particular household the
expenditure on a good equals zero, because it is not possipnle for
a value to be placed on the logarithm of zerod1

Sigmoid. As above,; this function has no defined initial income

level,; but the elasticity size does vary inversely with income

level. The problem of finding the logarithm of zero also occurs
with this function. Satiety is reached only when income reaches
infinity. The curve asymptotically reaches a saturation level of

expendituré defined by the value of the constant a.

§igglg_lggo- This curve has an initial income which is always posi-
tive, and asymptotically approaches a satiety level of infinity at
infinite income. The function corresponds to the assumption that
the marginal propensity to consume is inversely proportional to
income, and the expendituré elasticity varies inversely to expendi-
ture (and hence by the model's specification with income).

Linear. This function assumes a constant mérginal_propensity to

consume, and that the expenditure elasticity tends to unity as

‘income tends to infinity. The initial income level is indetermin-

ate, and can in fact show positive expenditure at zero income.

1.

A method of surmounting this problem is reported by: B.F. Massell
and R.W.M. Johnson, "African Agriculture in Rhodesias An Econometric
Study'", Rand Report R-443-RC, 1966, pp. 54-55. '
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Satiety level'occurs-at infinity for both variqbles.

{e) gigérboia. This fuﬁction exhibit; an initial income equal-to (b/;)
and a‘satiety level of expenditure equal to the value of the con-
stantAé at ipfinite iﬁcomea The curve also assumes thart the
marginal propensity.to consume is propoffional to the inverse of
the square. of income, and that the elasticity declines.as in#ome
rises.

Ali these funcfions-present a problem where_Yi>0'ige; where goo@ i
changes from a necessity tq_an‘inferiof good; and hence reaches a
.satiety level of exbenditure. On a.priori grounds, whether this upper
iimit go expenditure is meaningful or'not.depends Jargely on the type.
of good. Motor cars, for example, can have very high and continﬁously.
rising levels of ekpenaiture, as the consumer can improve the quality
of his vehigle, without ever acquiring a second car; Thus not in all.
cases is a satiety level meaningful at less than very high incomes.
With-foods, considerable qualify substitution is possible within broad
food types.. Thué provided care is‘taken not to extrapolate past the
data ob'servations9 this problem of a function not haying a satiety
level before infinite income is reached need not be a.serious limit-
ation. |

Another problem arises where the functional fofms restrict satieﬁy
to an infinite level of income, that is they do not allow a good to
change from a ne@essity to an inferior good as incoﬁe rises. If a gqo&
shows‘inférior chéfacteriStics‘ovef the majority of observations, it
will be calculated as inferior over the whole range of'ipcomeé.
Generally, the more ﬁsual situation-ié-for a good to be either in the
“luxury/necessity groﬁp, or the inferior group, over normal income
‘ranges. The problem thus becomes less serious, but is still present.

On the basis of the differences in the assumptions involved, and
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oh empirical investigation, the following general statements can be

made reéarding the estimating funétionsc Firstly, it is always possible
to get a betfer estimating function that the lineaf form. A double 1log
{constant elasticity) function is useful only over narrow income ranges

because a priori the value of the elasticity is expected to decline as

income rises. Double log functions therefore have their main use in
studies involving specific income groups (e.g. VMiddlé Class' house-
.holds). Finding the log of zero values for expenditures can still

present a problem, but as mentioned earlier this is not insurmouﬁtab]e.

The sigmoid curve which also requires the dependent variable to be
transformed into logarithms has no defined initial income level and
therefore its use is also limited. Of the remaining two functions
{single-log and hyperbole), the choice is more Aifficult; Neither
function is sgtisfactory in all respeéts. For food however the single-
log equation appeared the more satisfactory.1 Food expenditure elastic-
ities usually decline inversely proportionately to income. With the
single log equation the expenditure elasticity is inversely proportionaito
the level of expenditure (Vi) and therefore to income. This function is
used throughout the study. Some of the uses and implications of this
function will ﬁow be exploreéd in detail.

The initial income level, or level of income necessafy before
expenditure on the commodity will begin, and can be shown to be:

exp(-a/b)

i.e. it is the wvalue of Vo when Vi = 0.

Thus with the function:

Vi = a + b log Vo.

when V., = 0,
i

1. S.J. Prais and H.S. Houthakker, op. cit., pp. 93-103.



16.
thenv -a/ =.1og \'
. b - o .

therefore exp(- /b) = Vof

Thié is of course not applicagle to an inferior good (where b is nega-
tive); The value so calculated would be the point where consumption of
the good ceased. i.e. the maximum income.

Tﬁe,function allows for a 'saturation®' level to be reached only at
an-infinité level of income for other tﬁan inferior. goods. Care must

therefore be taken in extrépolatiﬁg past actual observations used in

estimating equations. - Aliowance is made for a good to change from being
a luxury at low income, to a necessity at high income. There is, there-
fore, a problem in specifying the market elasticity. Prais and Houth-

akke.r'1 show that the aggregate (or market) income elasticity of .

expenditure of the ith product can be derived as follows;

Let V., = Aggregate expenditure on the ith‘product by all

consumers.

_V° =:' Aggregate income of all consumers.
Vif = Expeﬁditure on the ith product by the r#h
consumer.
- _th
Vor = Income of the r consumer.
Then V., = ;wv.
. i e ir

for r consumers.

.
\' = iV
o i OT
r

)

)

r )
)

)

The aggregate income-expenditure elasticify is therefore:
SN o SN Vi )
o 9V L LY (e grunTe . Srec )
Vi oY, Vi é AV &jvon)\vor OV, ;

irxr [e]
Y .

1. S$.J. Prais and H.S. Houthakker, op. cit., pp. 11-14.
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Thus the aggregate elasticity for the ith product will be the
weighted sﬁm of each of the r consumer's income-expenditure elasticities
multiplied by that consume}'s income elasticity with respect fo total
income. The weights being the expenditure of‘each consumer on the ith
product.’

If it is assumed that when income changes occur, all incomes éhangg
by the same proportion, then ‘the aggregate or market elasticity for the
ith product simplifies to the Qeighted average of the individual con-

sumer's income-expenditure elasticities,

i.e. if all incomes change by the same proportions:

(N
<

H

—

for all of the r consumers

V)
o or
Vor C;Vo

N\
Thus v a V. ST v OV
o i 1 ("or % Vir) -
€ - L v, Lor : creaa(1)
v, J v A 4”11» V. OV _

If the s;hgle-log equation is used for estimating the relationship
between igcome.and expenditure on the ith product, and it is assumed
that a log-normal distribution of income occurs in the community, then
the aggregate or market elasticity for the ith product will be the
elasficity caiculated at the mean value of log Vo.1 The aggregate or

market elasticity may therefore be found in these terms for empiric%l

estimation as follows:
With the stochastic¢ estimating equation as:

V., = a + b log V
i o

the first derivative is:
3
2%,
Sv. ° © v
o o

1. $.J. Prais and H.S. Houthakker, op. cit., p. 14.
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Tﬁe income—expenditure elasticity is:

avy v .1 LY

" o _ b.:1 . o
AV v, v V.
o 1 ) [o} 1
= b
/V=
1

But 'V, = a + b log V
1 _O

b
l‘a + blog Vo)

'Hence the'elésticity is
If the mean value of log Vo = log Vo
' b
(a + blog VO) ‘ csaes(2)

then the market elasticity =

Equation 2 is thus the empirical estimate of equation 1 above, derived
from the single-log equation estimate of the income-expenditure relation-
ship. |

Becauée the elasticities are calculated from an estimated equations
the coefficients of which have associated standard errors, it is |
desiréble to be able to calculate the standard error of the elasticityo
The method of evaluating the standard error used heré was derived from
the work of-Turnovsky.1 | |

Given an equation containing two constant terms a and b, Turnov§ky
shows that the elasticity derived from the equation (denoted as c¢) has

a variance .’

2 oS . e ‘
" var. a - é%;)“ var. b + OG)C‘L—) cov. ab'

Where ¢ = the derived coefficient (elasticity)

1. S.J. Turnovsky, The New Zealand Automobile Market 1948-63: An
Econometric Case Study of Disequilibrium, Technical Memorandum No. 7,
New Zealand Institute of Economic Research, 1965, Unpublished
mimeograph, p. 8.
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a and b = parameters of the estimated equation.
The geﬁeral form of the estimating equation used in this study was:

"V, = a + b logV
i : o

. .
putting logVO = V to simplify the presentation the equation becomes:

*

V. = a+b¥V
IR N

and thus ¢ = —B &
a+ bV

differentiating with respect to a

g a (a+b\*})2

differentiating with respect to b
B
- *
6P (a+ V)2

It is also possible to express the variance of a and b, and
covariance (a b) in terms of the variable variances and covariances.

Estimation in these terms is much simpler.

f—— _ ] T3
var. V., /cov. V.V
v 1 i { i
Thus: var. b = " - =
n=2
var., V “\var° v
— )
* *x .
. (VT) jwvar. Vi /;ov, ViV;)2
var. a = — * ] * - * v
n(n 2)=yg£: ' \var. V £ i
_ e . T
* var. V, cov, V. Vi
-V i i
cov. ab= —) T - 7
var. v f var. v 7

substituting for the terms in Turnovsky's estimating equation, and

simplifying, gives:

. . * .

var. V., - (cov. V.V)2
1 - i i
var. ¢ = . <

* LN :
(n-2)var. V(a+b V) var. V

- -
. [gé + b2(var; Vo + Vz)-+2 ab ?_]

The standard error is equal to the square root of this expression.




. 20.

Dafa Used in the Egtimafion of the Engel Curves.

| Dafa for eéfimation Qf the Engel curves were derived from questions
asked in the postal survey; Expendifure figures came directly from a
budget question, This.duéstion asked respondents to list’meai items
purchased during.thé week in which they replied. Expenditure on all
food wasvésked in a second question;.a degree of error in aﬁSWers’to
this -question must be expected.

'DiSposable income was asked for in the form of eight income classes.
Each class‘covered a £250 range of indome, épart from the beginning énd
.end classes which had lérger ranges. Each household's income was taken
at the.giggoint of the range the respondent ticked, the midpoint value
was then divided by the number of persons (or consumer‘units) in the
‘househéld.

In taking the midpoint df each class, the implicit assumption is
that the ob;ervations within eachvclass are evehly distributed arouﬁd
the midpo‘vint-° This assumption will not be entirely accurate here
becauseﬂwith some low income classes it may‘be expected that more
réspondents will have incomes in the upper portion of the £250 range.
Equally with some high income classes the opposite can be expected.

As no definite information was availéble oﬁ which to base a weighted
distribution, the midpoint was chosen as the least uhacceptable assump -
tion. |

All data were checked carefully to ensure accufacy. Very few
observations, where all the required data were provided, were excluded.
Whére_an observation was excludea, it was because reconciliation of

data was definitely impossible (e.g. a meat expenditure greater than

.household income).

The Models Estimated-

Four models were estimated for each meat. The models were:
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1. «Vi/C = a + b log (VO/C)
where C = consumer units per household
Vo = disposable income per household
Vi = expenditure on each of i meat classes per household.
and a, b, and d = <constants to be estimated.
2, vi/c = a+b 1og(Vo/C)’+ d LogC

where d logC was an attempt to measure scale effects, other

symbols are defined as for the first series.

3. Vi/N = a+b log(Vo/N)'whereNH=number of people in the
household, other symbols
are defined as for the
first series.

4, Vi/N = a + b log(Vo/N) + d logN.

where d logN was an attempt to measure scale effects, other

symbols are as defined above.

Models three and four are thus a repetition of one and two, with
data per person instead of per consumer unit. The four models corres-
pond to the four alternative assumptions outlined earlier.

The meats for which each model was estimated were'expenditure on:
beef, lamb, mutton, pork, poultry, ham, bacon, non-carcase meat (i.e.

sausages, etc.), all meat, non-meat food, and all food.

The Estimates.

All equations were estimated by ordindry least squares regression
analysis. Table 3.1 shows the market elasticities derived from the

equations of the first and third models. The equations themselves are
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shown in Appendix B. The levels of which the coefficients are signific-

antly different from zero is shown by the code:

* ok The coefficient significant at the ione per cent level
** . The coefficient significant at the five per cent level
* The coefficient significant at the'ten per cent level.

ﬁb mark .indicates that the éoefficient was not sighificéht at
the ten per'qgnt_level.'

The significance levels of the regression coefficients were
calculated By t-test. 1In all equations where the.regression coefficient
was significantly diffefént from zero at the ten per cent level or
better,.the coefficient of determination was similarly significant at
the ten per"cent level or better. The F-test as described by Weather-
burnl w;s used fqr caléulating the.levels.at which the coefficignts of
determination were siénificanfly different from zero.

‘Levels.ét,which the elasticities in Table 3.1 were significantly
diffefent:from zero are shown above the elastiéity, while the level at
which the b-coefficients in the regression equations were significantiy
Vdiffereﬁt from‘zero are shown alongside. The elasticity standard errors
were estimated by the method outlined earlier? and aré shown below.each
elasticity. ‘The significance of each.elasficityf was calcuiated by
‘t-test.

The equations of models two and four, where the scale variable was
included, resulted in the regression coefficients héving lower levels
of significance f?om zero.. 1t was considered reasonable to reject
theée models on the grounds of péssible biés in the estimates dde to

multicolinearity. The choice between models one and three was more

1. C.E. Weatherburn, A First Course in Mathematical Statistics,
Cambridge University Press, Cambridge, Second Edition, 1961, pp. 257~
259, '

2, Pp. 61-62.
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TABLE 5.1

.MARKET INCOME ~ EXPENDITURE ELASTICITIES.

Per Consumer Unit Model Per Person Model

Elasticity Per Significance of Elasticity Significance of

Consumer Unit bfcoefficient Per Person b-coefficient
» From Zero : From Zero
Beef 0.308 L EEx 0.504 * ok
(0.211) (0.296)
Lamb : 05915 * % K 1:039 * Kk
(1.451} (1.684)
Mutton -0,248 - ' -0.112 . -
(0.368) {0,257) '
Pork ' 0.076 - 0.211 -
(0.489) ) (0.579)
Poultry .1.062 - 1.42% e
(3.903) (5.101)
Ham 0.543 - 0.813 *
(1.066) v (1.560)
Bacon 0.161 - 0.324 -
{0.206) (0.429)
Non-carcase 0.741 , * ok x _ 0.755 e
Meat (0.864) (0.933) '
: % K Ok . * %k % '
All Meat 0.321 *oxx 0.517 * kK
(0.103) _ (0.179) '
* % . . * * - N
Non-meat 0.277 A O;3él *x A
Food (0.115) (0.136)
’ * ok % . ok ok -
All Food 0:.353% ok .0.4b27 * kK

(0.088) . (0.112)
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difficﬁlt tovméke.; Modél three was statistically the more acceptable,
és fhe édefficients of de£ermination’ﬁ;re highér and the standard errors
‘Qf the regression coefficiénts lower;

Acceptance,éf one mode1 aS_being ‘better’' than another must, however,
ultimately be made én.thé economic logic behiﬁd the structure of each
model. .

‘Because of a priori reasoning outlined earlier, it was decided that
sgriés three was the more acceptable. This model corresponded to the
assumption‘that the budgetlgnd incoﬁe Coeffiéients of each age-sex gfoup
vfor each good are eQuai to unity. While it will be readily recognised
that the meat requirements of eaéh age-sex group are not the same, it‘
was felt mére realistic to apply the above weights, than to apply meat
‘"requirement weights to'income. While a combination of cbnsumér unit’
weights for meat,expendiﬁure,'and equal weights foriincome could have
resulted in ‘'better! explanation‘in a statistical sense, applicatioﬁ of
the fesul&s to policy would bé.more difficult,'requiring the age-sex
distribution of each New Zealand hohéehold to be known and used, Thése
aiternafive models were therefore not estimated.

The interpretation -of the elasticity staﬁdard erfors requires
some discussion. The results show tﬁat signifiéance levels of the
"elasticities are in general lower than significance of the regressiop_
b-coefficients. 1In testing regression coefficients for significant
differences from zero, the primary objective is to aetermine if there-
is a fel%tionship between Vi and Véc Having detefmingd that the
ireéression coefficient is significantly diffe:ent from zero, it is use-
ful to know if the elésticitx is significantly different from zero or
‘unity. This enablés"classification of the good into the luxury good,
neqessity,borbinferior good‘categor;’_eso In Tablés 3.1 and 3.2 the

"significance of the elasticities is shown as the significant difference
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ffom zero. The same calculations for significant difference from unity
would, for example, show that the'mutton elasticity is significantly
different from unity. Thus the significance (or otﬁerwise) of the
elasticities must be'considered in this light, rather than as a test
for a non-zero relationship: The standard error of the elasticity
therefore gives an estimate of the vs;;readv or distribufion>of values
the elasticity can take, given repeated sampling.

Interpreted in this way the results show that only limited con-

fidence can be placed in the point estimate of the elasticities, as

their distributions are quite wide. The mean values of the market
elasticities are however a priori quite acceptable. Lamb, for example

shows an income-expenditure elasticity of 1.039 at the geometric mean
of income, a value similar to that expected. Unfortunately, however,
the elasticity has such a wide distrifution it is not significantly
different from zero even at the ten per cent level.

For all equations the coefficients of determination were lower
than expected. In other cross-section studies values between 0.6 ahd
0.8 are more usual for these coefficientso1 Two points could be useful
here. Firstly, the number of observations (125 and 114), while not as
large as in some similar studies, were non the less high enough to make
low coefficients of determination significantly different.from zero at
the accepted levels. Secondly, scatter diagrams of the oﬁservations
show a wide variation in expenditure not correlated with income. The
income-expenditure relationship is only a partial relationship, and
hence a large unexplained variance need not be unexpected;

Tablev3°2 presents the elasticities calculatedifrom médel three
for different levels of income. The significance levels of eacH meat“é

regression coefficient (b-coefficient) is shown above the meat referred

1. See for example: S$.J. Prais and H.S. Houthakker, op. cit., pp. 95~
97,



. TABLE 3,2

INCOME-EXPENDITURE ELASTICITIES - MODEL 3¢

Elasticity at:- ’ : Elasticity at:-

£100/hd. £200/hd,'£300/hd°.Market Eiasticity £400/hd. £500/hd. £600/hd. "Initial
Per Year Per Year Per Year -Approx. £325/hd. Per Year Per Year Per Year Income'

Per Year. At Which
’ . . V. = 0
1 .
L 3 ’ * * . ‘ B *. '** *!;
Beef 1.245 0.668 0.526 0.504 : 0.457 0.45% 0.3%85 44,8
Lamb - 2,175  1.134 1.039 0.855 = 0.718  0.635  124.3
Mﬁtton' -0.099 -0, 106 -0.111 -0.112 . -oc115' -0.118 -0.120
Pork ' 0,2?9 0.235 0.215 0.211 0.202 0.193  0.186 : 2.8
P;altry : - 4,661 1.609 . - 1,423 ' 1.015 .0.884 0.761 161.1
Ham . 19.571 1.343 0.870 0.813 0.695 - 0.602 0.547% 95.1
Bacon 0.525 0.385 0.333 0.324 ‘ 0.304 0.284 0.270 14,9
* 4 % » . ' .
Non-carcase . ) v -
Meat 6.875 1,194 0,804 0,755 0.653 0:.570 0.516 86.5
* % & . : * * % %k ok * Kk %k . % %k %k . * %k %k * %k ok
All Meat . 1.328 0.691 0.540 0.517 0,467 0.42% 0.393 k7.1
S * K K * &k sk ok % ok % * kK * k k .
Non-meat Food 0.679 0.462 0.389 0.7381 0.350 0.%24 0.306 23.0
* Kk % ) * ¥ %k **;it * & %k * X %k ©ok %k ok * & %k
All Food . 0.84% 0.532 0.438 0.427 0.389 0.358 0.336

30.5

* Significance level of regression b-coefficients is shown above the meat name, while the -
significance level of the elasticities is shown above each elasticity.

‘9¢
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to (i.e. on the left hand side). Significance levels of the elastic-
ities are shbwn above the elasticities, but unlike Table 3.1 the
élasticity standard errors are not given. Initial income leveis are
also presented in this table. In general, those meats which have higﬁer
elasticities at each.incomejlevel also have a high initial income;

Beef;lamb9 poultry, ham, non-carcase meat, all meat, non-meat
food and all food regression c;efficients were all significantly differ-
ent from zero at the five per cent level or better. Of these, lamb and
éoultry were,luxury meats at the geometric mean of income (approkimately'
£325), Ham.and non-carcase meat exhipited modefately high market income
elasticities. The mutton coefficient, though not significéntly
different: from zero in any of the four models, was in each case negative.
It appears probabié therefore that.this meat is an“inferior“ good. The
pork and bacon estimates were disappointing, these unsatisfactory
estimates couid in part due to the nature of the way the meat is used.
Bacon is used in conjunction with many other foods, and hence a 1arge’
reaction to income was unlikely. Pork appeared to be consuméd mainly
for a change in meat diet, and in this study there were few non-zero
observations. Hence a non-zero relationship was unlikely to be deter-
mined;

The initial incomes estimated show the income per pefson per Year
neéessary beforé consumption of each commodity would begin. An explana--
tion of the elasticities and initial income levels for the 'composite’
goods- - is necessary. These goods .are all meat, nén—meat.fcod and all
food. The initial income of £30 per person per year for food does,
for example,; not mean that up to that income no food wéuld‘be purchased.
This initial income indicates a mean figure for a composite basket of
all foods, thus a unit of 'all food' would not‘be purchased until that

income level was reached.
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Initially itfhas'been hoped to explore, in the second ?nd fourth
’models,'the'effect of faﬁily size on expenditure for the gooas for
which Engel curves were calculateda Although most of the coefficients
were not significant, the'method is shown below with twé of the signif-
icant results. it‘is suggested that little importance should be given
to the éﬁpirical_fihdings as they réquire further investigation. The
theoretical aspects are, however, of interest in themselves. The

results are drawn from equations of the fourth model.-

Let Vi = expenditure per household on the ith good
Vo = income per household
N = number of people in the household

The equations calculated were of the form:

vV, : = a + b log(Vv ) + d logN.
1/ . [e]
N N
(v, )
' / \( ) f (b log(v_ ) & (d logN)
' N . Kla) og _ + : og
Thus =35 . R} °/ =B
_d-b
= N

The partial derivative above is a measure of the change in

expenditure per person on the ith good as household size increases,

other factors (i.é° income per household) held constant.” An alter-

native expression will shortly be presented which expresses the scale

effects with income per person held constant. This latter method is

a more accurate definition of scale effects, but does not express the

)

more usual occurrence in the real world, i.e. a person on a fixed
income increasing the number of his dependents. Both methods of

expressing the results have distinct uses.

For the first derivative,ég—l—}j--t-);9 where N = 2 the change in expend-
wH

iture as household size increases from 1 to 2 persons is shown.
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where.N = 3, the change from 2 to 3 persons is shown.  Table 3.3 shows
the estimated change in expenditufe per person per week, income per
household held constant. The unit of currency is the shilling. It

will be noted that the estimated change. decreases as the base size of
the household increases. This might be expected because proportionate
change in household size becomgs smaller, and hence the decline in per
person income becomes smaller. income and scale effects on expenditure
.will therefore decline in absolute value. The résul£s shown are for
meat groups which had scale coefficients significant'at the ten ber centl

level or better.

TABLE 3.3

CHANGE IN PER PERSON EXPENDITURE, IN- SHILLINGS
EXPENDITURE PER WEEK, INCOME PER HOUSEHOLD CONSTANT.

Change From: -

Meat 1 -2 2 - 3 3 - 4 4 . 5 5 - 6

——— Persons Persons Persons Persons Persons
Beef -1.325 -0.883 -0.663 -0.530 -0.442
All meat -3,765 -2.510 -1.882 -1.506 -1.255

The results indicate that as the household size increases from one
to two persons$>1.325 shillings‘per person per week less would be spent
on beef, Similarly from one to six persons 3.843 shillings per person
prer week less would be épent on beef.,1 It must Be recognised that these
figures do not fepresent only scale effects, (i.e. more efficient use of
meat) but also include the decreased per person éxpendituré due to
purchase of cheaper cuts and/or substitutes Because of the decline in

per person income.

1. 3,843 shillings per person per week, represents the sum of the
individual effects from one to two, two to three, etc.
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An alternative Fformulation is to estimate the pure scale effects,

-

"that is with income per person held constant, {i.e. with VO/ in the -
~ . N
above equation held constant). The partial derivative is then; T
: n

TABLE 3.4

CHANGE IN PER PERSON EXPENDITURE, IN SHILLINGS
EXPENDITURE PER WEEK, INCOME PER PERSON CONSTANT,

Change From:- _
1 - 2 2 - 3 3 - 4 b - 5 5 - 6

ﬂgﬂi Persons Persons Persons Persons Persons
Beef’ ~0,560 ~0.373% -0.286 -0.224 -0, 187

All meat- -2, 145 -1.429 -1,072 -0.857 -0,715

The results shown in Table 3.4 indicate that pure scale effects
cduld be of significant magnitude, when compafed with mean levels of
expenditure shown in Table 2,651 The difference between Tables 3.3 and
2,k iﬁdicateé fhe change in'expeﬁditure due to substitution of cheaper
vmeat cuts, and reduced quantity of meat purchased of the specified meat
type, when income per‘person declines because the number of persons in
a househoid with fixed income vrises. With beef the income effect is

indicated as being of greater magnitude than the scale effect. Table

3.4 therefore gives an estimate of pure scale efféct ceteris paribus,
while Tablé 3.3. shows the overall effect on expenditure when the number

of people in a household with fiXed income increases.

1

ey

When comparing the scale effects with the mean expenditures shown
in Table 2.6, it must be remembered that the mean expenditures were
calculated over the whole sample, and will thus be at the mean
household size; in this sample 3.7 persouns per household.
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Discuésiog

This chapter has presented aﬁd discussed the research methpd and
fesults of Engel curve estimation for several meats; Data used in this
estimation were derived from the.postal survey of Christchurch consumers
outlined in Chapter 2. At the conclusion of Chapter 2, some'limitations
upon the usefulness of these data were discussed. That discussion will
not be repeatgd here, although the points made in Chabter 2 are equally
applicable to Chapter 3.

The first section of this chapter considered the theoreticai
requirements of income-exbenditure and income-~consumption relationships.
There are several weaknesses in the application of this théory to the
empirical problem discussed. Generalising from the single consumer to
the community is by far the most serious of theée difficulties. 1In
estimating the community's Engel curve for a good, it may therefore be
expected that a large unexplained variation between individual observa-
tions will occur. This did occur, and resulted in low values for the
coefficients of aetermination. These values were lower than in other
studies of this type. There is therefore a wide variation in expendi-
ture patterns between households not correlated with income. Influences
which caused tﬁis variation include many diverse and usually non
gquantifiable factors,; (e.g-. occupation, réligion, and tasfes,aetc,)c
While these are usually summer ﬁp in the term 'preferences', it is
evident that individual consumers' preference schedules may bear little
or no resemblance to oné another.

Appropriaté mathematical functions to fit to the data are anothe
need. At present no single mathematical function is suitaﬁle for
universal application. The choice of a function is thus always diffi-
cult because the researcher must choose in a 'second-best' rather than

optimal situvation. The function chosen will always have a large
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ihflﬁence on’tﬁejpattérn of results, hence the choice of the functional
rfdrm is of ‘the greatest.importance. “As a general ;ule,'it appears that
the single log function is the most appropriate for foods, and the
double lqg’for other ifems, but this is by no means proven.

The statisficél problem of obtaining confidencé limits for
elastiéifies derived from the singlé log equation is not very gféat,
However, it appears that the use of two coefficients to derive the
elasticity, each of which has a distribution of its‘own,’inevitably
1eads to a wide distribution of Vélues the>elas£icity can take., Tﬁe
. reduced confidence that can be plaped in the estimated values of these
elasticities does’restrict their application.

The results achieved from the study are thexrefore of mixed valuef
The aégregate items (all meat, non-meat food, and all food) were the
best. High equation ceeffiﬁient and elasticity significance levels
were achiefed, with moéerate {(but highly significant) values for the
coefficients of determination. For the indi?idual meats, results were
disappointing concerning elasticity significance levéls and the sizé
of the coefficienfs of determination. It appears that the greater the
breakdown of data into esmaller subgroups, the greater the variation in
expenditure patterns not correlated‘with income.

There are several important policy conclusions which can be drawn
from the results of Chapters 2 and 3. A few.of these will now-be -
considered, concentrating on the policy conclusioﬁs with respect to
pigmeats. The évidence presente&:here indicates that pigmeats are not
févogred by consumers, even though pork Qas ranked third in preference.
Pigmeats were considered too expensive for everyday eatingv(with the
exception of bacon), and pork was wrongly thought to be higher priéed
than poultry; Pigmeat conéumption in New Zealénd is proportionately

much lower than in other countries. With a reasonably high preference
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for pork, but low actual consumption (and expenditure), it becomes
evident that the price attitude of consumers is a large factqr in
depressing demand for pork. Average expenditure ﬁer person per week
on all pigmeats was lower thaﬁ for beef, lamb, or mutton.

If 5 successful tranéformation of the pigmeat industry to grain
feeding is to be achieved, a higher volume market will need to be
~sought. At present a large export market for New Zealand pigmeats is
unlikely as the local wholesale price is abové world price. Hence a
higher volume market will be required within New Zealand. Thié means
" that the share of the New Zealand meat market held by pigmeats will
need to be increased. The view held by most consumers tﬁat pork is a

luxury meat will need to be 'corrected’'. A strong case can be made

for pork over beef and lamb if prices are compared on a quality for

quality basis. It would seem that a constructive promotional campaign
on the part of the New Zealand Pig Producers' Councii, and the market-
ing industry, aimed at informing the consumer pf the price, relafive
cost,; and useé of pigmeats (especially pork), would greatly benefit
the industry.

Ham, especially cooked, sliced ham, is certainly highly priced.
Holding of réducing the price will require the industry to look
critically at processing methods, costs; and optimum siée of processiﬁg
ﬁlant,‘ Bacon, while still cohpetitive with its substitutes, would be
put in a more advantageous position if its relative price could be
lowered. Both bacon énd ham are processed by the same opeéerators.

Pigmeatvsmallgoods are one of the few well advertised meat items
in New Zeélando However, this advertising»mostly takes ihe form of
‘brand' promotion. From other investigation separate from the survey,
it appears that consumers arg not brand conscious in buying smallgoqu,

in spite of many years of advertising. It is suggested here that
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p}ombtion expeﬁditureAwould yield greater results if diverted into
.pfomotion as outlined aﬁove, and to increasing the’variefy of smali-
goods available and,infofming“the public accordingly.

The estimated inque—éxpenditure elasticities show thaf lamb and
poultry are luxﬁry meats at the mean level of income. Porportional
increaéés in expenditure on these ﬁeats will rise faster than
proportional increége in income. There seems therefore to be good pros-
pects for the meaf;chicken industry in New Zealand, given a continuous
'upward movemént of incomes. Ham énd‘non—carcaée meats (processed small-
goods etc.,), have:mdderaéely high income effects. DBeef, the major
meat purchase, can expect its share of the consumér“s pound to decline
as income rises. Pork and bacon results were not significant. The
cause‘of the non-significance could be of importance. For pork there
were very few éurchases shown for the weekly budget, henceAit is
unlikely fﬁat this figﬁre is accurate. Bacon is used in smaller
quantities with a meal than other meats, thus it is possible that
income”effect§ will not be large, and more likely to be outweighed by
‘personal érefereﬂces._ ‘

The mutton elasticity is also not significantlf different_frém
Zzero, but interpreted in conjunctioh wiéhyanswers to specific questions
in the questionnaire, it could well be negative,; indicating mutton is
considered an inferior meata. If this is sé,,it indicates that.price-is
importaﬁt to the consumer, because expenditure on mutton is second énly
to beef. | ‘

These are not the only policy conqlﬁsions which can be drawn from
the survey results. Other conclusions will 5e m;de and used in the
specification of -the time-series models, and in the final discussion of
this work. The remaining éhapfers wil be concerned with the specifi-

cation and estimation of the New Zealand meat market time-series models.



APPENDIX B

THE ESTIMATED ENGEL CURVES.

Note: The level at which regression coefficients, and coefficients of
determination are significantly different from zero is shown by
the code discussed in Chapter 3, pp. 64-65.

Model One

Dependent Variable (V.) Expenditure on each food in shillings per
Consumer Unit per week.

Independent Variable (V) Logarithm of Disposable Income in Pounds
per Consumer Unit per year. :

Dependent Constant - Coefficient of ' rz Number of
Variablg Independent Observations
(viS Variable (vo) _ '
(1) (2) (3) (4) (5)
Beef 4,625 '1.615 o.6§5 125
(0.607)
* Kk % * % %k
Lamb - =8.592 1.779 0.050 125
) (0.702)
Mutton 5.771 -0.580 0.008 125
_ (0.591)
Pork 0.396 . 0.055 0.0002 125
(0.336)
Poultry -2.306 0.463 0.013 125
(0.368)
Ham : -0.824 o 0.202 0.013 125
(0.158) - o
Bacon © 0.035  0.132 0.003 125
(0.206)
Non-Carcase)  -3.943 0.862 0.062 125
Meat ) ' (0.304)
' * % ¥k ® x .
All Meat  _12.062 4,262 0.198 180 -
(0.64%3) _
Non-Meat ) -18.00% 2. 841 0.110 114
Food ) (2.102)
* %k * % %
All Food -2,221 0.72%3 0.291 262

(0.070)




Model Two

Variables: As for Model One, apart from the inclusion of a second
independent variable, log (Number of Consumer Units).

Independent Variables

‘Dependent ’ Constanf Coefficient Coefficient R ﬁumber-of
Variable of ITncome  of No. Con- Observations
V. . : (v) sumer Units
1 . (o] N _
(1) (2) (3) (&) (5) (6)
* .
Beef _ -1.127 1.200 -0.896 0.068 125
' (0.681) (0.677)
Lamb- -1.294 0.915 -1.871 0.094 125
‘ {0.775) (0.770)
Mutton . 3.836 -0.351 0.496 0.012 125
. (0.666) (0.661)
Pork ' v 1.574 . -0.085 «0.3oé 0.005 125
(9.378) (0.376)
Poultry = 0.109 0.177 -0.619 0.031 125
: (0.412) (0.409)
Ham -1.055 . 0.229 0.059 0.014 . 125
(0.179) . (0.178) :
Bacon 1.247% -0.012 -0.310' .0.018 125
‘ (0.231) (0.229) -
Non-Carcase) -1.926 0.523 . =0.517 . o,6§§ - 125
Meat ) (0.340) (0.338)
) % & K LR %* %k ok
All Meat ©1.355 2.697 -3.959 0.279 125
: ' (0.942) - (0.935)
: P ) -
Non-Meat ) -14.846 7.474 -0.831 0.111 114
Food ) _ (2.381)  (2.496)
* ¥ k- - * K * ok %
All Food -0.650 0.510 -0.263 0.248 114

(0,124) (0.130)




Model Three

Dependent Variable (Vi),
per person per week.

Independent Variable (V )

Pounds per person per year.

B iii

Expenditure on each food in shillings

Logarithm of Disposable Income in

Dependent
Variable

V.
i

(1)
Beef
Lamb
Mutton
Pork
Poultry
Ham
Bacon
Non-Carcase)
Meat )
All meat
Non-Meat ;

Food

All Food

Constant

(2)
-8.395

-8.969
3.322
.-o.;39
-3.009

-1.248

- -0.627

-3.434
-22.499
-29.543%

-52.499

Coefficient of

Independent
Variable ZVO)
(3)

* %k %

'2.208
(0.480)

1.860
(0.572)

-0.266
(0.452)

0.133
(0.252) .
0.592
(0.296)

0.274
(0.126)

0.232 .
(0.161)
% ok Xk
0.770 .
(0.245)

* % &

5.841
(0.733)

9.429
(1.636)
15.355
(1.695)

o~
=

@]
re

Number of
Observations

(5)

125
125
125
125
125.
125 -
125
125
125
114

114




Model Four

Variables:
second independent variable,

B iv

As for Model Three, apart from the inclusion of a
log (Number of Persons per

Household).

Dependent

Variable

V.
i

(1)
Beef

Lamp

Mutt&n

Pork

Poultry

Ham

Bacon

Non-Carcase)
Meat )

All Meat

Non-Meat )

Food )

All Fpod

Independent Variables

Constant Coefficient Coefficient
of Income of Number
(v ) of Persons
O
N
(2) (3) (4)
-3.009 1.529 -1.120
(0.595) (0.593)
-0.147 0.748 -1.835
(0.702) (0.699)
2.576 -0.132 0.155
(0.569) (0.566)
0.865 0.006 -0.209
(N.316) (0.315)
-0.317 0,252 -0,560
(0.369) (0.368)
-1.361 0.288 0.024
(0.159) (0.158)
0.897 0.0h40 -0.317
(0.201) (0.201)
-1.387 0.512 -0.426
(0.306) (0.305)
-1.886 3.555 -4.55%
‘ (0.837) (0.834)
-18.113 8.021 -2.482
(2.036) (2.141)
-72.930 15.355 6.819
(1.784) (267.818)

. —_
s g \JY
~J %
[ ]

R

[ 3
o
(0113

. 003

. 005

Number of
Observations

(6)
125

125

124

125

125

125

125

125

125

114

114
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