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‘THE USE OF SAMPLE HOUSEHOLD EXPENDITURE
SURVEYS IN ECONOMIC PLANNING IN EAST AFRICA™

By CHARLES W. HowE

I. INTRODUCTION

The basic point of this paper is that sample surveys, particularly household
expenditure surveys, provide an efficient, low-cost method of predicting aggregate
final consumption demands during periods of rapid structural change in a
developing economy. In fact, it is likely that the analysis of sample household
surveys is the only basis on which reasonably accurate predictions of final
consumer demand can be made. At present in East Africa, no use is being made
of this approach, and the few surveys that are being carried out are intended
primarily to provide the weights for price indices or to give indications of the
general level of living of various wage-earning groups. Such surveys usually
are not appropriately designed to provide all the information desirable for
predicting changes in consumer demand as incomes rise, but they could easily be
amended in the future to fulfill this valuable objective.

The expenditure side of the national accounts is very incomplete in East
Africa. Collecting additional detail will be expensive, coverage will not be
uniform over different sections of the country and different groups, and, even if
such a programme is started soon, it will require several years befure reliable
aggregate time series on expenditures are available. There are, however, serious
objections to using aggregate time series data even when available as the basis
for demand predictions, the most serious of which is that income is being and
will be redistributed extensively among sub-groups of the population whose
consumption behaviour differs tremendously. Many of these inter-group
differences in behaviour are not explainable in terms of income alone. Thus part
of the economic ‘structure’ is changing, making historical aggregate time series
data on expenditures misleading as a basis for making predictions of the future.

What is needed in the East African countries is a well planned, co-ordinated
series of household surveys covering the major consumer groups (racial, tribal,
geographical) which can be expected to exhibit different patterns of expenditure
relative to income.

It must be remembered that the future demands which planners must
predict are those which will be expressed through the market and which presently
or in the future will require a specialization of function in the agricultural
sector, further development of marketing arrangements, increased manufactur-
ing capacity, expanded imports or expansion of transport capacity. Demands
which will be satisfied through home production (on the family farm or ‘shamba’)
need not be extrapolated in detail for planning purposes, but, since the amount

1 The author wishes to acknowledge the useful comments and suggestions of Mr. Dennis
Lury of University College, Nairobi and Mr. J. B. Knight of Oxford University Institute of
Economics and Statistics.
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of home production will affect the pattern of market expenditures, different
patterns of expenditure can be expected among groups whose capacities for
home production differ. These capacities are, in part, a function of the size of
the urban area in which the household is located (in Nairobi, a smaller proportion
of industrial or government workers will be able to live far enough from town to
have large gardens or ‘shambas’ than would be the case in Kampala or Gulu),
the climatic factors and soil conditions which determine the returns to ‘shamba’
labour when land is available, and even the occupation of the head of household
(domestics’ hours allow little time for gardening, while many white collar workers
would consider such work beneath their dignity).

Other factors which lead to an a priori expectation of inter-group differences
in expenditure patterns are religious dietary restrictions, habits instilled by the
local availability or non-availability of particular products (the availability of
fish in the lake regions or the lack of fresh vegetables in arid areas), and climate
which affects clothing and housing requirements.

Different surveys would thus have to be carried out among sub-groups of the
population differing in the characteristics mentioned above so that the demand
functions appropriate to each group could be estimated. Of course, the results
may indicate that some of these groups do not differ significantly in behaviour.
This, however, must be empirically demonstrated and not assumed.

These surveys could be quickly and relatively inexpensively carried out
because of their very specific objectives. Not all commodities and services
consumed by the household need be covered by the surveys. Goods could be
omitted which are now being produced in adequate quantities close to the
markets in which they are sold, for which adequate marketing arrangements and
transport facilities are now available, and for which production could be expanded
without displacing other activities. Plantains and ground nuts are examples of
quantitatively important crops which, because of the localization of production
and marketing and the ease of expanding output through traditional methods of
cultivation, might not need to be included in the surveys.

Criteria for the inclusion of a commodity in the surveys should include:

1. that increased demand for the good require expanded inter-regional trade
and thereby increased transport capacity and new marketing arrange-
ments (e.g. dairy products produced in the Kenya highlands);

2. that substantial time lags be involved in increasing output (e.g. building
up cattle herds for provision of beef);

3. that substantial investment or foreign exchange be required to increase
supplies (e.g. the provision of motor vehicles either through local pro-
duction or imports).

It might be hoped that the results of demand studies carried out in other
underdeveloped areas could be applied to East Africa, or carried over from one
East African country to another. The available evidence indicates that this
would be a risky undertaking. Houthakker, in a very interesting article (13), found
wide ranges of income elasticities for the sixty-four countries, regions and time
periods covered: total focd .344 to .731; clothing and footwear .918 to 1.784;
housing (including fuel and light but not furniture) .346 to 1.114; all other
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items 1.081 to 1.879. These elasticities were estimated as coefficients of double-
logarithmic functions relating expenditures on the indicated commodity group
to total expenditure of the household. Correction was made for household size
by including number of persons as a variable in the function for those cases
where the surveys provided the appropriate cross-classifications. Estimated
elasticities did not vary in a regular way with general level of income, and
substantial variations were found among those countries which might be classified
as ‘under-developed’. Examples of elasticities found for ‘total food’ are: Brazil
.795, Burma .826, Ceylon .810, China .591, Cuba .704, Ghana .840, Guatemala .508,
India .709, Libya .805, Philippines .757, and Northern Rhodesia (Zambia) .393.
While relative prices may have accounted for some of these differences, it must
be remembered that categories such as ‘total food’ are gross aggregations, so that
elasticities for more narrowly defined categories may well exhibit even wider
ranges of variation. Houthakker concludes with respect to development
planning:

‘If no data on the expenditure patterns of a country are available at all,
one would not be very far astray by putting the partial elasticity with
respect to total expenditure at 0.6 for food, 1.2 for clothing, 0.8 for housing,
and 1.6 for all other items combined. . . . But it would be prudent not to use
these guesses for wide extrapolations, and more prudent still to organize a
survey and cross-classify the results’

Further evidence is available for East Africa. Marion Forrester (11) found
strong tribal differences in expenditure patterns. The present author also has
developed evidence on this point. Table 1 presents percentages of income spent
and cash income elasticities for Nairobi, Kampala, and for combined observa-
tions from Mbale, Fort Portal, and Gulu. The Nairobi data were taken from
lower and middle income African household surveys (6, 16) with income and
expenditure being deflated by the number of adult equivalents according to the
scale: children less than 16 years=0.6, females 16 years and older=0.8, and
males over 16 years=1.0. Nairobi represents the African household in the truly
urban setting. Kampala data (5, 7) represent an intermediate setting of the
African worker who works at a city job but frequently lives where some home
produce can be grown. Unfortunately, the Kampala surveys contained no
information on the quantities or value of home produce nor on average household
size. The household surveys in Mbale, Fort Portal, and Gulu represented African
workers holding unskilled jobs in town but living on ‘shambas’ which produced
substantial portions of the households’ food requirements and frequently
contributed to cash income (e.g. sale of cotton). These data were deflated by
average household size and expenditures were expressed as functions of both cash
income and value of ‘shamba’ produce consumed by the household. It was thus
possible to obtain elasticities both with respect to cash income and value of
home produce consumed.

Various functional forms were used in estimating the elasticities of Table 1,
none being linear except for ‘total expenditure’. Most of the functions were
semi-logarithmic in form, so that the elasticities change with income levels.
Thus the different elasticities need not imply different behaviour patterns but
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TaBLE 1
Comparison of African Houselhold Expenditure Pallernst
Expendilure Type Percentage of Cash (Cash) Income Elasticity al
Income Spent Mean Income®
Mbale, Mbale,
Fort Porial Fort Porlal
Nairobi Kampala Gulu Nairobi Kampala  Gulu
total expenditure ... 97.1 87.8 98.2 75 1.03 .93
total food 42.3 55.4 55.3 17 1.01 .83
basic starches 11.4 23.5 19.7 —.18 .88 1.01
sugar (confectionery) 2.7 34 * .10 1.44 *
meat and fish 131 11.4 19.0 .33 1.84 1.16
alcoholic beverages and tobacco 7.1 9.3 12.6 1,01 1.36 *
clothing (including footwear) 8.3 7.3 12,5 1.00 1.05 1.30
transport service and equipment 5.4 3 3.3 1.80 6.11 2.03
household goods and operation 2.6 * 6.1 1.35 * *
school fees 2.6 1.5 6.6 1.76 3.35 .78

1 For data sources see references (5) to (10) and (16).

2 The mean monthly income in the Nairobi sample was EAS 125.51 (per adult equivalent)
per month or EAS 370.25 per household. For the Kampala sample, mean monthly household
cash income was EAS 72.87. For the Mbale-Fort Portal-Gulu sample, the mean cash income
(per adult equivalent) was EAS 26.81 or EAS 75.07 per household.

* Expenditures insignificant.

might simply reflect different mean income levels for the households surveyed.
This, however, was not the case, for the parameters of the fitted Engel curves
were significantly different (Howe, 15). Table 2 presents values of cash income
elasticities for Mbale, Fort Portal, and Gulu obtained by using the Engel curves
fitted to the data from those areas and then advancing average cash incomes to
Nairobi levels. The implied elasticities differ substantially from the actual
Nairobi elasticities, an indication of the errors which could be committed either
by applying the results of analysis of one population sub-group to the pre-
diction of expenditures in other areas or by using a given set of relationships (the
Mbale-Fort Portal-Gulu functions) to extrapolate over such a wide range of
incomes {EAS 75/07 per household per month for Mbale-Fort Portal-Gulu versus
EAS 370/25 per household per month for Nairobi).

II. THE USE OF SAMPLE EXPENDITURE SURVEYS

It is unnecessary to comment upon the general principles involved in sampling
techniques, for excellent treatises are available on the subject. Sampling (as
opposed to complete enumeration) permits cost reductions and, frequently,
increased accuracy because of the attention which can be given to obtaining
accurate answers from respondents. In studying expenditure patterns, it is
generally agreed [see (14)] that the household is the relevant decision-making
unit and, therefore, the unit from which data should be gathered. To insure
observation of a sufficient range of variation of the characteristics of the house-
holds, the sample is usually stratified by income and, preferably, by household
size. On the basis of the data so gathered, it is then possible to make point or
interval estimates of population parameters of interest such as the mean house-
hold income, mean levels of expenditures on different commodities, etc.

These points estimates are not, however, what is needed for planning pur-
poses. While it is of interest to know the characteristics of the population of
households foday, what is needed is a system of relationships which will permit
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TABLE 2
A Comparison of Income Elasticities of Demand Evaluated at Nairobi Income Levels
Mbale-Fort Portal

Expenditure Nairobi -Gulu
Category Elasticity Elasticity
total expenditure ... 75 .97
total food 17 37
basic starches —.18 40
meat and fish .33 43
clothing ... 1.00 46
transport... 1.80 .53
school fees 1.76 40

Nole.—Average“ilouseho.lé incom.e:.in Nai.r.o.bi survey was EAS 370.25 per }nonth. The
average for the Mbale-Fort Portal-Gulu surveys was EAS 75.07 per month cash or EAS 109.73
per month including value of home produce consumed.

prediction of the changes in economic behaviour of the households as economic
development takes place. Of particular importance will be predictions of
expenditures and saving as household incomes rise.

The ideal approach to making these predictions would be to estimate statistic-
ally from the survey data household demand functions of the general form
(1) ay=f (x5, pp ny)
where q;; is the quantity of the ith commodity demanded by the jth household
whose money income is x;, with n; members of the household, and p; is the price
of the particular commodity. It would be desirable to introduce relative prices
into the demand function, for relative prices may change during periods of
rapid development. However, it is doubtful that sufficient variation in relative
prices could be observed within the surveyed groups to make such inclusion
empirically possible. Sets of such demand functions for the important consumer
commodities would permit predictions to be made of the quantities demanded
by households of different population sub-groups, using various assumptions
about incomes (x;) and prices (p,;) in accordance with changes anticipated during
the development planning period. There exist procedures (to be discussed below)
for aggregating the household demand functions to get aggregate demand
functions.

This ideal approach usually has to be compromised for lack of data on
quantities and prices. Future surveys may be able to provide these data, but it
is usually easier to keep records of expenditure than of quantities, and prices are
frequently difficult to define where markets are quite imperfect and often
characterized by bargaining. The compromise usually takes the form of fitting
Engel curves, that is relating expenditures on a commodity to household income
and household size. The general form is
(2)  vi;=g (x5 ny)
where yy; is the expenditure of the jth household on the ith commodity.

Since there are several possible ways of defining household income (before or
after tax, with or without the value of certain employment perquisites, with or
without the value of home grown goods consumed), total expenditure is fre-
quently substituted for income. When incomes are low and savings nil, the
differences are negligible, perhaps with the exception of cases where housing is
provided as a condition of employment. Surveys, however, must be planned to
cover sufficiently long periods of time to allow representative average expendi-
tures and income to be computed. For example, incomes and expenditures
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observed during months of cotton sales in Uganda or coffee sales in Kenya would
be entirely unrepresentative of average annual behaviour expressed in monthly
rates.

If one has available sets of relations like (11) which represent households of
different subsets of the population, how is it possible to get predictions of total
(economy-wide) expenditures? This is one form of the oft-discussed aggregation
problem. As discussed earlier, there will be population sub-groups whose
expenditure behaviour must be expected to be quite different. The East and
Central African countries, for example, still have large and economically import-
ant European populations, substantial Asian and Middle-Eastern groups, and
large numbers of tribally and geographically differentiated African groups.
Planning will require separate sets of relations like (11) for at least some of these
groups. Just how many groups must be differentiated for these purposes can be
resolved only through empirical investigation. The procedures that follow will
then apply to each sub-group.

To predict the total demand for a particular commodity by some population
sub-group, it would suffice, by definition, to know the appropriate mean expendi-
ture per household on that commodity for that sub-group. That is

(3) Y=N.y

where N is the number of households in the sub-group and y is the mean
expenditure per household on the commodity in question. The projection needed
for planning purposes, however, refers to some future point in time when house-
hold incomes and possibly household sizes will have changed substantially from
present levels. Present values of y are of no use. It is at this point that Engel
curves estimated from sample survey data become useful.

First, let us consider what information is likely to be available regarding
future characteristics of the sub-group whose behaviour we are trying to project.
Hopefully, estimates will be available of the number of households, average
income levels, and average household sizes. Such estimates can at times be
found explicitly stated in national economic plans, or can be derived from
demographic projections based on census data. Accurate forecasting of house-
hold demands will, as we will see below, require even more information, namely
a knowledge of the joint frequency distribution of households by income levels
and household sizes. Such a joint distribution can most easily be thought of in
the form of a table:
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where the numerals indicate income intervals, letters indicate household-size
intervals, and the Ny, the numbers of households in each cell.

This information now needs to be used in conjunction with the estimated
Engel curve to get total demand for the commodity in question. Much empirical
evidence (2, 12, 13, 14, 15, 17) indicates that semi-logarithmic, double-logarith-
mic, and other non-linear functional forms constitute appropriate models of
household consumption behaviour. The practical consequence of non-linear
Engel curves is that the mean household expenditure usually cannot be estimated
directly from a knowledge of mean household income and size. That is
4) y+#8(x n)
unless g is linear or unless all households are of the same size and income, i.e.
unless there is no dispersion of x’s and n’s about their means. The degree of
error involved in estimating y by g (x,n) decreases as the dispersion of x’s and n’s
decreases. This suggests partitioning the households into income-household
cells as exhibited in the preceding table, so that the amount of intra-cell variation
is small. Then the mean household expenditure for each cell can be approximated
by
(5)  yii~8 (g1, D)
the degree of approximation being closer the more finely the population is sub-
divided. Total expenditure for each cell is then approximated by

6) Yi=Ny ' 8 (xg, ny)
Summing over the cell totals then yields the estimate of aggregate expenditure
for the population sub-group in question.

For certain special cases there are aesthetically more pleasing and more
accurate ways of proceeding from the Engel curve to predictions of aggregate
demand. One of these special cases which may quite well approximate actual
conditions for some commodities and populations is that in which it is assumed
that:

(a) the Engel curve in (11) has the semi-logarithmic form
V=P +py log x + B, log n;
(b) household income and household size have a joint log-normal frequency
distribution (i.e. their logs are normally distributed) with parameters
0'log x’ 0'log n’ and Plog x, log n’
1t should be noted that the semi-logarithmic form in income has been found
applicable particularly to foodstuffs, rent, and entertainment. [14, Chapter 7]
and that for foodstuffs it is also likely that certain economies of scale come into
play as household size increases. Such a phenomenon is represented by the
semi-logarithmic form in n. Once the Engel curve has been estimated, the follow-
ing relationship permits the estimation of household arithmetic mean expenditure
from estimated or predicted future values of mean household income and size
(see the Appendix for derivation):
(7) Y=130 +Bl(log x_%clzog x) +B2(10g n_%olzog n)'
The variances may be estimated from the same current survey data used in
estimating the Engel curve, or they may represent expected future conditions.
Knowing y and the number of households in the population sub-group then
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permits computation of the estimate of aggregate expenditure, Y=Ny.
Another useful special case is that in which it is assumed that:
(a) the Engel curve in (11) has the form (linear in logs):
y==PoxP'nbz;
(b) household income and household size have a joint log-normal frequency
distribution (i.e. their logs are normally distributed) with parameters
0'log x’ 0'log n’ and Plog x, log n’
The double logarithmic form has been found applicable particularly to con-
sumer durables, clothing (over limited income ranges), and fuel and light (14,
Chapter 7, and 13]. The following somewhat more complicated expression
permits estimation of arithmetic mean expenditure from estimated or future
values of average household income and size (see the Appendix for derivation):
(8) log y=log By +pB; log x +B; log n
+ (8) (BT —Ba) oo x + (B) (BE—Ba)° 5g

The same procedures as suggested above can be followed.

III. SHORTCOMINGS OF THE ENGEL CURVE APPROACH

The Engel curve represents a more basic or elemental economic relationship
than an aggregate consumption or expenditure function. It thus appears likely
that this relationship will be more stable over time than the more aggregative
functions. However, tastes do change in the course of economic development,
particularly as the variety of available goods and level of education increase.
New surveys will thus be required periodically as development progresses.

Another weakness in the approach is the omission of relative prices from the
analysis. \While it may be difficult to observe a sufficiently wide range of price
variation in a cross-section survey, more attention should be paid to obtaining
price data in future surveys.

It may be that long term income elasticities will differ from those indicated
by cross-section surveys. Duesenberry’s relative income hypothesis indicates
that rising general levels of income and expenditure will induce higher levels of
household expenditure than would occur if only one household in an unchanged
environment experienced higher income.

Some evidence on this point has already been introduced in Table 2. Cash
income appropriate to Nairobi was introduced into the Engel curves estimated
for Mbale-Fort Portal-Gulu and the elasticities were evaluated at that point.
The result appears to be an overstatement of elasticities for those commodities
which might be considered necessities (food, starches, and possibly meat and
fish) and an understatement of elasticities for ‘luxuries’ (clothing, transport and
school fees). While this evidence is not conclusive because of the tribal and
climatic differences between the areas, it suggests the cautionary note that a
given estimated function is likely to provide a good approximation to the actual
expenditure-income relationship only over a limited income range. For a given
population sub-group, new surveys will have to be taken more frequently in
areas of rapid income change (say, every four to five years if household incomes
grow at six per cent) than in slower growing areas (about every eight years at a
three per cent rate).
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Another shortcoming shared by all approaches relying on expenditure data
is that expenditure is the product of quantity and price. If markets are com-
petitive, price can be taken as a measure of quality. Thus as we observe increas-
ing expenditures with rising incomes, the increase is compounded of an increased
demand for quantity and a demand for improved quality. The latter effect can be
substantial [(14, Chapter 8), (3), (4)] especially for meat and fish and other
commodities which are typically available in the market in a variety of qualities.
Separate studies of quality elasticities using methods such as those referred to in
the above references can provide factors of conversion to permit predictions of
quantity (as opposed to expenditure) to be made from Engel curves. Such
studies may not prove feasible because of the increased demands they place on
accurate data collection. The lack of proportionality between quantity and
expenditure can, however, be reduced by using more narrowly defined com-
modity categories.

IV. ConcLusioNs

Household survey techniques, utilizing the estimation of Engel curves for
important categories of consumer expenditure, hold much promise for use in
economic planning in East Africa. Aggregate time series data on consumption
simply are not available, and necessary estimates of future demands are being
made on the basis of sketchy and inappropriate data. The Engel curve approach
permits the prediction of aggregate consumer demands for commodities in the
absence of historical time series and permits an explicit analysis of the impact on
expenditures of

1. changing income distribution within important population sub-groups;

2. changing income distribution among population sub-groups;

3. a changing distribution of household sizes;

4. the growth of income over time.
Since sample surveys, when well planned, can be fairly inexpensively carried out
(particularly if a well trained survey unit is maintained intact for such purposes),
the application of these techniques should permit East African countries to
overcome the formidable difficulties now faced of predicting consumer demands
during periods of rapid economic and social change.

APPENDIX

The Derivation of Aggregate Expenditure Functions from Sample Surveys
A. The Semi-logarithmic Case

Assume that the Engel curve for all households in the population sub-group
has the form
(A1) y=B,+p, log x+ 3, log n.
Summing over all households and dividing by the number of households, one
gets

AN SR 10 )Zlog -\’11 R IZ lognl)

or, letting x* and n* represent the geometric means,
(A3) y=P,+p; log x* + B, log n*.
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Any log-normal variate [see 4], as x is assumed to be, has the property that
(A4) log X*:log X —37v0e x.

Substituting this relationship for x* and n* in (A3) yields the result

(A5) y=PBy+py (log X —}oiog ) +Bs(R—dof ).

B. The Double-logarithmic Case

Assume that the Engel curve for all households in a populationsub-group has
the form

(A6)

with the same values §;, B;, and B, for all households.

Taking logs and summing over all households in the population sub-group
(A7) 2 log y;=N log By +B; 2 log x; + B, 2 log n,

Taking anti-logs and Nth roots:

w8 N eg ™[

This is a relationship between the geometric means of expenditure, income, and
household size, statistics which are not generally available from survey sources.
If we let (*) variables represent geometric means, taking logs of (A8) yields
(A9) log y*=log By + B, log x* +8, log n*.
For any log-normal variate (see [4]) like x, it is the case that
(A10) log x*=log x—(})oks .
The simple rules of distribution theory also permit us to derive from the log form
of (A6) that
(AH) Ulog Yy /31 log x -+ Bé log n '2131B2p °10g X °10g n
Making the type of substitution (A10) for log y* log x*, and log n* in (A9) and
then applying (All) yields the result
(A12) logy = log By + By log x + B, log n

+ (1) (B —Buoiogx+ (3) (38—B2 10gn

+ B1Bge °log x* log n
Washington, D.C.
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