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FOREWORD

This research report by Peter Hazell and
Ailsa Roell represents part of a continuing
research effort at IFPRI to better understand
the linkages between agricultural growth and
growth in incomes and employment in the
nonfarm economy.

In Research Report 33, Agricultural Growth
and Industrial Performance in India, C. Rangarajan
showed that for the Indian economy as a
whole, agricultural growth has had a sig-
nificant stimulative effect on the growth rate
of both industrial output and national in-
come. Rural household demands for indus-
trial consumption goods were identified
as an important source of these indirect
growth effects. The World Bank’s study of
the Muda irrigation project in Malaysia,
with which Peter Hazell was associated,
showed similarly large indirect growth ef-
fects arising from increased productivity in
agriculture, though in this case measure-
ment was limited to the regional economy in
which the project was located. Again, rural
household consumption links to the nonfarm
economy proved to be their prime source.

These studies confirm some of the key
arguments in my 1976 book, The New Eco-
nomics of Growth. The strength of the growth
linkage multipliers and their concentration
on labor-intensive goods and services pro-
duced within rural areas for local household
consumptinn suggests that agricultural
growth has the potential to significantly
enhance rural nonfarm employment, thereby
broadening the participation of the poor
in the benefits of growth and generating a
greater market for agricultural output. Given
also the importance of the direct benefits
from agricultural growth in increasing rural
incomes and employment,there emerges a
strong argument in support of public ex-
penditures on agricultural research and
investment.

IFPRI's research on growth linkages is
attempting to define the details of the linkage

m

relations in order to confront the larger ob-
jective of explicitly identifying policies for
enhancing the size of the income and em-
ployment multipliers. In this researchreport
Hazell and Roell take up the important house-
hold consumption links and examine in
detail the expenditure patterns of farm house-
holds in Malaysia and Nigeria. They use their
results to address the question of which
types of farm households have the most de-
sired expenditure patterns for stimulating
secondary rounds of labor-intensive growth
within the rural economy. They find that in
this study the households operating the
larger fomas have the most desired expendi-
ture benavior. These farms are not very large
by most standards, and Hazell and Roell are
able (o present a good case for ensuring that
vrescarch and public investments that in-
crease agricultural productivity reach this
group. This is not to argue that small farms
should be neglected, but only to suggest
that the larger and more commercial farms
have an importantrole to play in broadening
the participation of the poor in the benefits
of growth.

This analysis serves as an intermediate
step toward more comprehensive studies of
rural regions in which other linkage relations
are also considered and integrated with a
detailed understanding of the supply struc-
ture of the rural nonfarm economy. Current
IFPRI field work in collaboration with the
Tamil Nadu Agricultural University in Coim-
batore, India, with the Jawaharlal Nehru
University in Delhi, India, and with the
Bangladesh Institute of Development Stud-
ies in Dacca, Bangladesh, will lead to such
analysis.

John W. Mellor

Washington, D.C.
September 1983
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SUMMARY

Agricultural growth can lead to substan-
tial indirect growth in nonfarm incomes and
employment. These effects arise partly as a
result of increases in the use of farm inputs
and in processing, marketing, and transport
services to handle the larger output. More
importantly, they arise from increases in
household expenditures on consumer goods
and services as a result of increased farm
incomes.

These demand links to the nonfarm
economy are important for national eco-
nomic growth. They are also attractive be-
cause the rounds of growth they induce are
predominantly concentrated within rural
areas and because the kinds of goods and
services demanded are typically produced
by small, labor-intensive enterprises. Con-
sequently, the indirect effects of agricul-
tural growth have the potential to help alle-
viate rural underemployment and to con-
tribute to the reduction of rural poverty and
malnutrition.

Which kinds of farm households spend
the larger shares of incremental income on
labor-intensive goods and services that are
produced in rural areas? If this can be de-
termined, it may be feasible to target tech-
nology or public investment to increase the
agricultural output of these households.

Household expenditures for this study
were obtained from two regional case studies
that used samples of households directly
benefiting from agricultural projects funded
by the World Bank. One data set was obtained
from the Muda irrigation project in north-
west Malaysia and the other from the Gusau
agricultural development project in northern
Nigeria.

The two study areas are typical of count-
less poor regions in the developing world.
Their aggregate incomes depend primarily
on the production of agricultural crops,
mostly foodgrains, the greater part of which
are exported out of the regions at given
prices. In return, goods are imported from
outside the regions for purposes of invest-
ment, production, and consumption. In
addition to agricultural crops, nonfood goods

and services and some horticultural and
livestock products are produced, mostly for
consumption within the regions. The pro-
duction of the major agricultural crops is
typically constrained by the available land
and technology, but the supplies of non-
foods and specialty agricultural products
are usually elastic, because the supply of
their major input—labor—is also elastic.

Within this setting, the households whose
expenditure patterns most promote labor-
intensive growth within the surrounding
region are those that spend the largest share
of incremental income on goods and services
that are not traded with the nonregional
economy. These nontradables include all
locally produced goods and services that
are consumed entirely within the region.
They are mostly nonfoods but include some
horticultural and livestock products. House-
hold expenditures on tradables are unde-
sirable for regional growth because they
represent a direct leakage of purchasing
power. This is most obvious for expenditures
on regional imports. But expenditure on
foodgrains that could be exported from the
region at constant prices represents a loss in
export earnings to the region just as much as
if the money had been spent on imported
goods.

Each of the two regions comprises a total
land area of about 1 million acres and has an
average population density of 0.6 persons
per acre. In Muda, however, the population
is concentrated along a coastal plain where
the land is devoted to intensive paddy
farming under irrigation. The land in Gusau
is much less productive, and the population
is more cvenly spread throughout the area.
Only dryland farming is practiced; the im-
portant crops are millet, sorghum, cowpeas,
cotton, and groundnuts. The infrastructure
is more highly developed in Muda, and farm
households have much better access to the
local towns. The average person in Muda
also had about twice the income of the
average person in Gusau at the time the
surveys were conducted.

The household data used in this analysis

Previous Page Blank



were collected weekly for about one year.
The Muda survey was conducted during the
1972/73 agricultural year, which coincided
with the latter stages of the construction of
the irrigation project. The Gusau survey
covers the 1976/77 agricultural year and
was undertaken during the early stages of
the agricultural development project.

The principal objective of this study is to
estimate the relationships between income
and consumption for different commodities
and to establish how these change with the
income and socioeconomic characteristics
of the households. These relationships are
estimated for individual commodities and
for interesting commodity groups, such as
total foods, locally produced nonfoods, and
total nontradables.

Total per capita expenditure is used as a
proxv for income, and Engel relations are
estimated in budget share form using a
variant of the Working- Leser model. All the
expenditures are aggregated to an annual
basis, thereby avoiding problems of season-
ality and lumpiness in expenditure patterns.
Socioeconomic variables characterizing the
households are included in the model in a
way that allows them to influence both the
intercept and the slope of the consumption-
income relationships. These variables in-
clude the size and composition of the family,
the age and education of the household
head, farm size, access to consumer credit,
and various dummy variables to capture the
effects of race or tribe and religion. The
equations were specified and estimated in a
way that ensures that the usual adding-up
requirements are met,

Food, alcohol, and tobacco is by far the
most important commodity group in the total
budget of the average household in each
region. It accounts for two-thirds of total
household expenditure in Muda and for 80
percent in Gusau. In Muda 10 percent of the
average household's total budget outlay on
foods is spent on cereals and cereal products,
while the comparable figure for Gusau is 62
percent. Expenditure on fruits, vegetables,
and nuts is similar at about 8 percent of the
average household’s budget in both regions,
but the average household in Muda allocates
a larger share of its budget to meat and fish
(12 percent in Muda compared to 9 percent
in Gusau). The average household in Gusau
allocates a larger share of its budget to eggs
and dairy products, nearly 6 percent in
Gusau compared to less than 2 percent in

10

Muda, and meat, eggs, and dairy products
account for larger shares of incremental
expenditure,

The expenditure patterns of the average
household on clothing and footwear, con-
sumer expendables, and transport are similar
in the tworegions, but the average household
in Muda allocates significantly larger shares
of both its total and marginal budget to
housing, durables, education and health,
personal services and entertainment, and
social obligations. Together, these com-
modity groups account for 22 percent of the
average budget in Muda and for 6 percent of
the average budget in Gusau. They also
account for 47 percent of any incremental
expenditure in Muda, but for only 8 percent
in Gusau.

Linkages to the local nonfarm economy
are much stronger in Muda. The average
household spends 18 percent of its total
budget on locally produced nonfood goods
and services, and it allocates to these items
37 percent of any increment in its total
expenditure. In contrast, these figures are 8
percent and 11 percent in Gusau. The share
of the total budget allocated to all nontrad-
ables is actually the same in both regions,
accounting for about one quarter of the
budget. The marginal budget share for non-
tradables is a little higher in Muda: 41 per-
cent compared to 32 percent in Gusau. The
more important difference is that the non-
tradables consumed in Muda are mainly
nonfoods, whereas in Gusau they are mostly
horticultural and livestock products. This
distinction is even sharper in terms of the
composition of the marginal budget share
for nontradables in the two regions.

Regional differences in the structure of
the household demand links to the local
economy are more apparent whe 1 expendi-
ture behavior is analyzed by households
representing different income or farm size
groups. In Muda the marginal budget share
for nontradables increases from 24 percent
for the households in the lowest per capita
expenditure decile to 55 percent for house-
holds in the top decile. The marginal budget
share for locally produced nonfoods also
increases from 18 percent for the lowest
decile to 53 percent for the top decile. These
patterns are weaker in Gusau, where the
marginal budget share for nontradables in-
creases from 27 percent for households in
the lowest per capita expenditure decile to
36 percent for households in the top decile.



But the marginal budget share for locally
produced nonfoods remains virtually con-
stant across the per capita expenditure deciles
in Gusau. In fact, increases in nontradable
expenditures are due entirely to increased
expenditures on horticultural and livestock
products that are locally produced.

The unusually low share of incremental
expenditure allocated to locally produced
r.onfoods by those with the highest incomes
in Gusau may be due to their relative isola-
tion. People are widely dispersed and roads
are poor, which may make it difficult to
reach local towns where nonfood goods and
services are available,

Similar linkage relations hold when
household expenditure is analyzed by farm
size deciles instead of per capita incore
deciles, even though farm size and per capita
expenditures are not highly correiated in
either region.

This analysis suggests that households
on the larger farms in both regions have the
most desired expenditure patterns for stim-
ulating secondary rounds of growth in the
local economy. They are therefore suitable
targets for technology or publicinvestments
that increase agricultural output. In Muda
increased incomes for these farmers will
lead to particularly strong linkage effects to
the local nonfarm economy, and the amounts
of employment created could be large. In
Gusau the larger farms have the stronger

links to the local economy, but these links
are mostly to other agricultural households
producing horticultural and livestock prod-
ucts. While increases in the incomes of the
households on the larger farms in Gusau
will stimulate the regional income, it is less
clear that the additional employment created
will be large because the livestock grazing
system is not labor intensive.

This conclusion that larger farms should
be targeted for technology and public invest-
ment must be qualified before applying it to
other regions.

First, the largest farms in these regions
are not very large hy most standards; the
expenditure patterns of larger farms might
be quite different. Second, richer house-
holds save proportionately more and these
savings may not stay in the local economy.
Third, the expenditure patterns of smaller
farms may create more regional growth if
either the supply of nontradables or the
demand for the region’s agricultural exports
is inelastic. Fourth, this analysis considers
only regional growth; beneficial effects on
other regions of the nation are not con-
sidered. It is argued that areas like Muda
and Gusau, which are relatively disadvan-
taged parts of their national economies,
should receive priority treatment, but this
argument cannot be applied to all rural
regions.

11



2

INTRODUCTION

The indirect effects arising from agricul-
tural growth can be substantial. Inastudy of
agricultural and industrial performance in
India, Rangarajan found that a 1 percent
addition to the agricultural growth rate
stimulated a 0.5 percent addition to the
growth rate of industrial output, and a 0.7
percent addition to the growth rate of national
income.! At aregional level, Gibb found that
each 1 percent increase in agricultural in-
come in the Nueva Ecija Province of Central
Luzon in the Philippines generated a 1-2
percent increase in employment in most
sectors of the local nonfarm economy.?
Similarly, in a study of the Muda irrigation
project in Malaysia, Bell, Hazell, and Slade
found that for each dollar of income created
directly in agriculture by the project, an
additional 80 cents of value added was
created indirectly in the local nonfarm
economy.3

An important aspect of growth linkages
to the nonfarm economy is that they are
predominantly due to increases in household
consumption expenditure. Bell, Hazell, and
Slade report that about two- thirds of the 80-
cent income multiplier in Muda was due to
increased rural household demands for con-
sumer goods and services; only one-third
was due to agriculture's increased demands
for inputs and processing, transport, and
marketing services. Gibb also found strong
employment links to the nonfood consumer-
oriented sectors in his study of Nueva Ecija.’

These findings strongly support Mellor's
contention that because much of the re-
ceived wisdom on development strategy
ignores these consumption linkages, it has
tended to seriously underestimate the poten-
tial importance of agriculture.8 Hirschman,
for example, in his influential study of the
importance of linkages in promoting develop-
ment, focused only on production linkages,
and he found these to be weak for agriculture
compared to most other sectors of the econ-
omy.” On this basis, he recommended that
greatest priority be given to public invest-
ment in nonagriculture.

In addition to enhancing agriculture’s
contribution to national economic growth,
the existence of strong consumer expenditure
linkages between agricultural households
ond the nonfarm economy is important for
two other reasons.

First, the income and employment gen-
erated by these linkages is predominantly
concentrated in rural areas. Rurally focused
growth has much to commend it in many
countries where rural areas have been se-
verely disadvantaged in the past through
urban- biased policies.® Such policies have
encouraged excessive migration from rural
to urban areas and have exacerbated prob-
lems of rural underemployment.

Second, the kinds of goods and services
demanded are typically produced by small,
labor-intensive enterprisss. They are focused
on such sectors as transportation, hotels

! C. Rangarajan, Agricultural Growth and Industrial Performance in India, Research Report 33 {Washington, D.C.: Inter-

national Food Policy Research Institute, 1982).

2 Arthur Gibb, Jr.. " Agricultural Modernization, Non-farm Employment and Low-level Urbanization: A Case Study
of a Central Luzon Sub-region” (Ph.D. thesis, University of Michigan, 1974).

3 Clive Bell, Peter Hazell, and Roger Slade, Project Evaluation in Regional Perspective(Baltimore and London: The Johns

Hopkins University Press, 1982).
4 Ibid.
5 Gibb, " Agricultural Modernization.”

6 John W. Mellor, The New Economics of Growth (Ithaca, N.Y.: Cornell University Press, 1976).
7 A. 0. Hirschman, The Strategy of Economic Development (New Haven, Conn. and London: Yale University Press, 1959).
8 Michael Lipton, Why Poor People Stay Poor: Urban Blas in World Development {Cambridge, Mass.: Harvard University

Press, 1977).
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and restaurants, entertainment, personal
services, health, distributive trades, and
housing and residential construction. In-
creased household demands for specialty
agricultural products, particularly fresh fruits
and vegetables, and fish and livestock prod-
ucts can also provide important increases in
rural employment.

Strong household links to the rural non-
farm economy not only help alleviate prob-
lems of rural underemployment, but, be-
cause the major beneficiaries of the increased
employment earnings are typically the poor,
they also contribute to the reduction of rural
poverty and malnutrition. Survey evidence
from many countries confirms that the fam-
ilies operating small farms and landless
workers obtain substantial shares of their
total income from nonagricultural sources.
Consequently, the beneficiaries of the in-
direct employment gains generated by agri-
cultural growth need not be limited to poor,
nonagricultural households residing in towns.
Rather, they have the potential to touch a
wide range of occupation groups within the
poorer segments of society.

The indirect benefits from agricultural
growth are not restricted to the poor. They
can increase the earnings of skilled workers
as well as providing lucrative returns to
capital and to managerial skills. In the Muda
study, for example, Bell, Hazell, and Slade
found that the indirect benefits of the project
were skewed in favor of the nonfarm house-
holds in the region, many of whom were
relatively well off® They also found that
even among agricultural households, the
landed households fared better than the
landless. The point to be made is that although
the indirect effects of agricultural growth do
not necessarily improve the relative distri-
bution of income within rural areas, they
can stil! have wide-reaching effects in alle-
viating absolute poverty.

Given the importance of household con-
sumption linkages, it is pertinent to ask
which kinds of agricultural households have
the most beneficial expenditure patterns for

% Bell, Hazell, and Slade, Project Evaluation.

stimulating secondary rounds of employment-
intensive growth within rural areas. More
specifically, which kinds of agricultural
households spend the larger share of in-
cremental income on labor-intensive goods
and services that are also rurally produced?
The households with these characteristics
might warrant special attention when agri-
cultural technology or public investments
in agriculture are targeted.

The prevalent view in the literature is
that the labor intensity of goods and services
consumed by households decreases as in-
comes rise (see, for example, the Interna-
tional Labour Office study on Colombia).!0
The available empirical evidence on the
factor intensity of expenditure patterns by
income groups, though sparse, provides
some support for this view. King and Byerlee
report that households in the lowestincome
decile inrural Sierra Leone have expenditure
patterns that lead to about 20 perceni more
employment per additional leone of expen-
diture than do the expenditure patterns of
households in the top income decile. Soligo
found even more pronounced relations of
this kind for the labor intensity of household
expenditure patterns by income groups in
both rural and urban Pakistan.!!

King and Byerlee also analyzed the loca-
tional linkages of the goods and services
consumed by rural households in Sierra
Leone. They found that households in the
lowest income decile have expenditure pat-
terns that lead to a7 percent higher content
of rurally produced goods and services per
additional leone of expenditure than do the
expenditure patterns of households in the
top income decile.

If these findings are correct, then pat-
terns of agricultural growth that are focused
directly on poorer farms should have the
potential to generate important secondary
rounds of labor-intensive growth in the rural
nonfarm economy. Given also the powerful
direct effects on poverty reduction that
could be obtained by targeting agricultural
growth to the poorer farm households, then

19 International Labour Office, Towards Full Employment (Geneva: ILO, 1970}.

'R, p. King and D. Byerlee, /ncome Distribution, Consumption Patterns and Consumption Linkages in Rural Sierra Leone,
African Rural Economy Paper 16 (East Lansing, Mich.: Michigan State University, 1977); and R. Soligo, Factor
Intensity of Consumption Pattems, Income Distribution and Employment Growth in Pakistan, Program of Development
Studies Paper 44 (Houston, Tex.: William Marsh Rice University, 1973).
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the relationship between growth and equity
in rural areas is seen to be complementary.

There are at least three difficulties with
this con-tision. First, poorer households
have lower _avings rates and hence contribute
less to capital accumulation and long-term
economic growth than do richer households.

Second, expenditure patterns by them-
selves do not determine the size of the
income and employment multipliers. If the
multipliers are to be large, it is also necessary
that the extra goods and services demanded
have elastic supplies. Foodgrain production
is typicallY inelastic to price in developing
countries,/2 and because poorer house-
holds spend larger shares of incremental
income on foodgrains than do rich house-
holds, this has adverse effects on the size of
the indirect benefits poor households can
generate through their expenditure patterns.
Of course, if the initial source of growth is
an increase in foodgrain production, then
the extra demand can be met. But, unless
the marketed surplus faces a price- inelastic
demand, larger rural multipliers can always
be attained by selling the extra foodgrain
output and diverting household expenditures
to other rural goods and services that have
elastic supplies.!3 Richer households may
have more desirable expenditure patterns
from this point of view. .

Third, only part of the income multipliers
accrue to the poor; part (often the biggest
part) accrues to the richer households through
increased returns to capital, managerial
skills, and skilled labor. If the share of in-
direct income accruing to the richer house-
holds is large during the early rounds of the
multiplier, then the labor intensity of the
full multiplier may be much lower than
expected. Whether richer households have
better expenditure patterns from this point
of view is a moot point: the answer depends
on the evaluation of a whole sequence of
incremental supply and demand changes.

Enough has been said to indicate that
the question of which kinds of agricultural
households have the most beneficial ex-
penditure patterns to induce employment-

12 Mellor, New Economics of Growth.

intensive growth in rural areas cannot yet be
answered satisfactorily. And there are strong
indications that growth and equity are not
as complementary as one mightwish. A bold
approach toward resolving these issues is
through the use of country growth modcls
that include detailed specification of the
linkage structures. Mellor and Mudahar have
pioneered such an approach for India,
demonstrating favorable increases in total
employment as a consequence of moderate
increases in the growth of foodgrain pro-
duction.!4

The objectives of this study are more
modest. The availability of unusually detailed
data sets on rural household expenditure
behavior in two regions is taken advantage
of to learn more about the structurc of rural
consumption linkages. Then, within the
context of realistic assumptions about the
responsiveness of the supply structure in
these regional economies, an attempt is
made to draw some bioader conclusions
about which households should be targeted
for agricultural growth and about the trade-
offs between 1cgional growth and equity in
the two regions.

There are three particularly attractive
features 1bout the data sets for Muda and
Gusau, which are used for this report. First,
they include exceptionally detailed infor-
mation about the individual goods and ser-
vices consumed by the sample households,
which are interesting in tiicir own right. In
conjunction with geographically well-defined
regional economies surrounding the projects,
it is also possible to measure some of the
locational linkages of household expenditure
patterns. Second, the two regions have a
number of similarities as well as interesting
contrasts, which contribute to a useful
comparative analysis. Third, the compara-
bility of the two data sets is greatly enhanced
by the fact that both surveys were designed
and administered by Roger Slade, and the
questionnaires and variable dcfinitions are
similar.

Because the data are taken only from the
project areas, the discussion of rural growth

13 Aramar Siamwalla, “Growth Linkages: A Trade-Theoretic Approach,” International Food Policy Research Institute,

washington, D.C., 1982. {Mimeographed.)

14 John W. Mellor and Mohinder S. Mudahar, “Simulating a Developing Economy with Modernizing Agricultural
Sector: Implications for Employment and Economic Growth in Indja,” Cornell Agricultural Economics Occasional

Paper 76, Cornell University, Ithaca, N.Y., June 1974.
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must be correspondingly narrowed to the
project regions, This presents difficulties in
that household demand links to other rural
areas will be viewed as leakages from the
project areas and therefore undesirable for
local growth, This position is tenable in that
the two project areas are cconomically
backward within the context of their national
economies and therefore deserve priority
treatment. Both regions are also isolated;
their communication routes are poor except
for those leading to major urban centers.
Although incomplete, the available evidence
suggests that household demand leakages
to other rural regions are insignificant.
Like many other regions in the develop-
ing world, the major output of the study
areas is foodgrains, the greater part of which
is exported out of the region at a given price.
In return, these regions import from outside
the region goods for investment, production,
and household consumption. The produc-
tion of foodgrains is typically fixed by the
availability of land and technology, but the

!5 Sjamwalla, “Growth Linkages.”

supplies of locally produced nonfood goods
and services, as well as the supply of some
specialty agricultural commodities, are typ-
ically elastic, because the supply of labor,
which is their major input, is also elastic.
within this simplifying framework, the
households whose expenditure patterns most
promote labor-intensive growth within the
surrounding region are those households
that spend the largest share of incremental
income on commodities that are regional
nontradables.!> Nontradables include all
locally produced goods and services that are
entirely consumed within the region. These
are mostly nonfoods but also include some
specialty agricultural commodities. Food-
grains are not included by definition.

This analysis is weakened by the lack of
reliable household savings and investment
data and by the lack of any information on
the expenditure behavior of nonagricultural
households within the regions. These and
other limitations will be taken up in the
conclusion.
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THE CASE STUDIES

The Muda Irrigation Project

The region that embraces the Muda irri-
gation project lies in the northwest of pen-
insular Malaysia and comprises the state of
Perlis and the greater part of the four most
northerly administrative districts of the state
of Kedah (see Figure 1). The core of the
region is the northern Kedah plain, most of
which is less than 10 feet above sea leve!.

The estimates of land use in the region
are based on a 1966 aerial survey (see Table 1.
The importance of rice cultivation is evident.
For the most part, it is confined to the coastal
plain, which embraces most of the project
area. In northern Perlis, valley bottams are
also under paddy cultivation, and there is
a series of independent small irrigation
schemes, some benefiting from contrclled
drainage or irrigation facilities. Outside the
plain, land is put to other uses. Since 1970
scattered pockets of tobacco cultivation
have appeared, together with two sugar
plantations. But these are small exceptions
in a landscape dominated by rubber planta-
tions and smallholdings divided by stretches
of secondary jungle. In the extreme east, in
the foothills of the mountains, logging,
charcoal burning, and upland paddy cul-
tivation are widespread. Large areas with
little if any productivity are concentrated
mainly in the upland part of the region.

In 1972 the region's population was
687,000 persons living in 125,240 house-
holds, fewer than 20 percent of whom were
living in urban areas (towns containing
5,000 or more persons). Alor Setar, with a
population of 110,000, is the only major
town in the region but there are 30 or more
smaller towns with populations of 9,000 or
fewer.

In the early 1970s rice production pro-
vided a livelihood in whole or in part for
some 60-65,000 farming families, about

5,000 landless workers, and many others
engaged in occupations that depended on
or serviced the farming community.

Since 1974 the region has produced
about 45 percent of Malaysia's annual out-
put of rice, as well as important amounts of
fish, rubber, and timber. However, other
than agroprocessing, the region’s indus-
trial ba-e is not well developed.

Traditionally, Muda'’s paddy farmers grew
one crop of rice each year in harmony with
the summer monsoons. But in 1966 work
began on the Muda irrigation project, and
since its completion in 1974, about 250,000
acres of paddy land—about 75 percent of
the region's total paddy area—are now
double cropped. The introduction of im-

Figure 1—Location of the Muda irri-
gation project, peninsular
Malaysia

Thailand

Peninsular
Malaysia

16 A detailed description of the Muda irrigation project and its surrounding region is to be found in Bell, Hazell, and

Slade, Project Evaluation.
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Table 1 —General land use in qua. 1966

Percentage
Land Use of Area
" Forest {(including unproductive second-

ary jungle) 34.0
Paddy 28.6
Scrub (mainly unproductive) 13.1
Rubber 9.9
Mixed horticuiture {mainly kampong

land?®) 5.8
Other productive area 1.8
Urban area 0.5
Other unproductive area (swamp, cliffs,

quarries) 6.3
Total 100.0

Source: Clive Bell, Peter Hazell, and Roger Slade, Profect
Evaluaiion in Regional Perspective (Baltimore
and London: The Johns Hopkins University
Press, 1982), Table 2-1.

2 village land occupied by houses, fruit trees, and gardens.

proved rice varieties in the !ate 1960s ac-
centuated the project’s impact, and the
region’s production of paddy increased by
about 140 percent between 1967 and 1974.
Bell, Hazell, and Slade estimate that paddy
farming incomes increased by 380 percent
in nominal terms during this period and that
employment in paddy farming doubled.!?

The Gusau Agricultural Project

The Gusau project area lies in the eastern
fringe of the state of Sokoto on the high
plains of Hausaland in northern Nigeria (see
Figure 2).18 Thi; is an undulating plain at a
general elevation of 1,500-3,000 feet.

The rainfall pattern is markedly seasonal;
on average 85 percent of the annual rainfall
of 37 inches falls during the period June to
September, and none at al! falls during No-
vember, December, or January. Major un-
certainty surrounds both the commence-
ment and duration of the rains, and this

17 Ibid.

uncertainty tends to dominate the traditional
farming practices. Tleere is virtually no
supplementary irrigation in the area, and
farming is restricted to a single crop season
each year.

About 40 percent of the total land area is
cropped (Table 2), usually under mixed
cropping systems using only small amounts
of modern inputs. The important crops are
millet, sorghum, cowpeas, cotton, and
groundnuts, and these are cultivated mostly
by the settled Hausa- speaking farmers. How-
ever, the land is also shared with nomadic
Fulani herders.

The Hausa villagers often own some
small livestock such as goats, sheep, and
donkeys, and a few of them own one or sev-
eral pairs of oxen. But raising large animals
is a specialized occupation placed in the
hands of the Fulani. The Fulani herders
graze the livestock in the Hausa fields during
the dry season, thereby providing an im-
portant source of manure, but during the
rainy season they drift on to uncropped
lands. This traditionally symbiotic relation-
ship between Hausa and Fulani is more and
more threatened as population pressures
increase.

Figure 2— Location of the Gusau agri-
cnltural development project,
Nigeria

18 Detailed descriptions of the Gusau region and its project are given in R. H. Slade, “The Monitoring and Evaluation
of the Funtua, Gusau and Gombe Agricultural Development Projects,” Agricultural Projects Monitoring, Evaluation
and Planning Unit, Federal Departnicnt of Rural Development, Nigeria, 1980 {mimeographed); and Jean-Claude
Balcet and Wilfred Candler, Farm Technology Adoption in Northern Nigeria, vol. 1, main report {Washington, D.C.:
International Bank for Reconstruction and Development, 1982).
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Table2—Crop area in Gusau, 1976/77

Crop Crop Area
(1,000 hectares)
Cotton 73.3
Cowpeas 110.2
Groundnuts : 55.3
Maize 3.6
Millet 119.8
Peppers 1.8
Rice 5.8
Sorghum 149.3
Sweet potatoes 225
Total crop area 231.0
Noncrop area 380.8

Source; Roger H. Slade, “The Monitoring and Evaluation
of the Funtua, Gusau and Gombe Agricultural
Development Projects,” Agricultural Projects
Monltoring, Evaluation and Planidng Unit,
Federal Department of Rural Development,
Nigeria, 1980. (Mimeographed.)

Note: The areas shown are those on which the crop
was planted, irrespective of whether the crop
was grown alone or with other crops.

In 1976 the project area had a population
of about 570,000 people, of whom about
100,000 lived in the onlv two towns of any
significance in the area.! Gusau is the
largest town with a population of about
70,000 people, and Kaura Namoda has about
30,000 people.

The regional economy is dominated by
agriculture, and agroprocessing is the core
of theregion’s industrial base. In 1976 some
63,600 of the region’s 77,000 households
depended primarily on farming for their
livelihood.

The agricultural development project,
which was initiated in 1976/77, was premised
on the assumption that better farming tech-
nologies existed than were being used by
local farmers at that time. The project con-
sisted of a package of recommended tech-
nologies, farm extension services, farm credit,

improved deliveries of fertilizers and pesti-
cides, and oxen-drawn plows. In addition,
an extensive network of farm roads was
constructed, together with village schools,
water storage tanks, health centers, and agri-
cultural markets. At the time of the project’s
implementatior, farm prices increased sub-
stantially in Nigeria, and the project’s impact
on farm production and incomes was greatly
enhanced by these price increases.

Compariscn of Project Areas

One objective of this study is to compare
the expenditure behavior of households in
Muda and Gusau. Similarities and differences
between the two regions are therefore of
some importance.

Geographically, the two areas have much
in common. The iotal land area of each is
about 1 million acres (1.09 million acres for
Muda and 0.94 million acres for Gusau), and
their population density is about 0.6 persons
per acre (including nonagricultural land).
However, in Muda the population is con-
centrated along the coastal plain whereas in
Gusau it is more widely dispersed. Both re-
gions are predominantly agricultural and
depend on agricultural exports to the larger
national economy for their livelihood. In
each, only one ortwo large towns (Alor Setar
in Muda, Gusau and Kaura Namoda in
Gusau) dominate a rural network of much
smaller towns and villages and provide the
focal points for local trade and commerce.
The Muda region is well defined by geo-
graphic boundaries,2? but the Gusau project
area follows administrative boundaries.
Nevertheless, the long distances of more
than 100 miles to other major towns and the
few roads and public transportation facilities
serve to define the Gusau project area as a
reasonable economic wate:shed around its
focal towns. This is important because any
meaningful analysis of the spatial aspects of

12 population data for Nigeria are particularly unreliable. This estimate was obtalned by using 1976 data from the
Agricultural Projects Monitoring, Evaluation and Planning Unit (APMEPU), Federal Department of Rural
Development in Nigeria (Slade, " Funtua, Gusau and Gombe Projects”) and 1963 census data for the townships of
Gusau and Kaura Namoda (Nigeria, Federal Office of Statistics, Annual Abstract of Statistics {Lagos: Federal Govern-

ment Printer, 1975]).

2 The Muda region is bounded to the west by the Straits of Malacca and to the north by the border with Thailand. To
the east it terminates in the jungled mountain ranges of Inner Malaysia and to the south it ends abruptly In the forested
slopes of Kedah Peak (nearly 4,000 feet high). These boundaries define a natural econnmic “watershed.”
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household expenditure behavior depends
on a regional definition that encompasses
all the places where the households do their
shopping, as well as the places in which local
nontradable goods and services are produced.

The inhabitants of both regions are Is-
lamic. Muda’'s farmers are predominantly
Malay. The household structure is generally
nuclear and comprises 5.6 persons on aver-
age. Each household typically lives in a
separate house surrounded by its own garden,
called kampong land, and these houses
are strung in linear settlement patterns
along the roads and rivers. The large towns
in Muda are populated predominantlv by
Chinese.

The social structure in Gusau is more
complex.2! Most farmers are Hausa, and
live in close-knit village communities. At
first appearance, the basic family unit would
seem to include everyone who lives in a
compound, which comprises a collection of
huts within a well-fenced boundary. But the
nucleus household is really the conjugal
family (iyali) comprising a man, his wif'z or
wives, and children. The average iyali con-
sists of 7.4 persons. It is common for more
than one iyali to live within a compound, and,

typically, the iyalai within a compound will
berelated through their male heads of house-
hold. The iyalai in one compound often
comprise a single farming unit, though it is
not unusual for persons living in different
compounds to participate in a common
farming unit.

Land is a communa! asset in Gusau, and
individuals only have usufructuary rights
for specified time periods. In contrast, land
is privately owned in Muda, but there is an
active land- leasing market. Although there
is some absentee landlordism, most land
contracts appear to involve kin, and there is
considerable variation in the rents paid per
acre.

The distribution of holdings by the size
of their operated areas is shown in Table 3
for both Muda and Gusau. The average farm
size in Muda was 4 acres in 1973, and 93.8
percent of the farmers operated holdings of
less than 8 acres. In Gusau the average
holding size in 1976 was 9 acres. Though
this is more than twice the size of the average
Muda holding, the productivity of the land
is much lower. 96.5 percent of Gusau's
farmers operated holdings of less than 30
acres, and more than half had holdings of

Table 3— Distribution of farms by size of operated area in Muda, 1972/73, and

Gusau, 1976/77

Muda Gusau
Cumulative Cumulative
Percentage Percentage Percentage Percentage
Size of Farms of Farms of Farms of Farms
{acres)
0-1 10.37 10.37 0.69 0.69
1-2 17.04 27.41 6.23 6.92
2-3 24.08 51.49 8.65 15,57
3-4 15.73 67.22 10.38 25.95
4-5 10.85 78.07 9.69 35.64
5-6 6.91 84.98 7.27 42.9]
6-8 8.82 93.80 15.92 58.82
8-10 2,86 96.66 9.00 67.82
10-15 2,74 99.40 17.30 85.12
15-20 0.36 99.76 6.92 92.04
20~ 30 0.24 100.00 4.50 96.54
el ce. 3.46 100.00

Greater than 30

Sources: Calculated from household survey data collected by the Cooperative Program of the Food and Agriculture
Organization of the United Nations and the World Bank in the Muda region of Malaysia in 1972/73, and by
the Agricultural Projects Monitoring Evaluation and Planning Unit of the Federal Department of Rural
Development, Nigeria, in the Gusau region of Nigeria in 1976/77.

2! For a more detailed discussion, see David W. Norman, “An Economic Survey of Three Villages in Zaria Province,”
Samaru Miscellaneous Paper 37, Institute for Agricultural Research, Ahmadu Bello University, Zaria, Nigeria, 1972,
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less than 8 acres. The Gini coefficient for
the operated holding size was 0.39 in Muda
in 1972, which is similar to a coefficient of
0.41 for Gusau in 1976.

The Food and Agriculture Organization
of the United Nations (FAQ) gives an average
net household income (farm and nonfarm}
of 1,967 Malay dollars (M$) for Muda's
farmers in 1973. This is equivalent to M$ 351
per capita.2? Slade gives a figure of 711
naira (N-) per farm (or 96 naira I)er capita)
for Gusau's farmers in 1976.2° If Muda
incomes are inflated by the national con-
sumer price index, which increased by 25.9
percent between 1973 and 1976, and then
the incomes from both - :gions are converted
to U.S. dollars at the 1976 international
exchange rates, the average per capita in-
come for M-1da would be $174 and that for
Gusau wouud be $152.24

This comparison suggests that in 1976
the farm population in Gusau enjoyed a
standard of living comparable to that attained
by Muda's farmers in 1973. But this contrasts
markedly with the observations of one of
the authors during field trips to Muda in
1975 and Gusau in 1978, The farming popu-
lation in Muda appeared to be better dressed;
they lived in more capital- intensive housing;
and they displayed far more jewelry and
other durable goods than were seen in
Gusau. Many of Muda's residents also owned
mopeds or motor bikes and visited town

much more frequently than their foot or
bicycle-bound counterparts in Gusau.

The discrepancy can be explained by the
overvalued Nigerian exchange rate. If the
“black-market” rate prevailing in 1976 is
used as a measure of this overvaluation, the
per capita income in Gusau would have
been about $96, oronly 55 percent of the per
capita income in Muda in 1973.

This disparity in living conditions is also
reflected in the different levels of social
infrastructure available in the regions. In
1970 the Muda region had more than twice
as many roads per square mile as Gusau had
in 1980. On a per-1000-person basis, Muda

.in 1970 also had 4 times as many hospital

beds, 11 times as many health centers, one
third more primary school pupils, and 16
times more secondary school pupils than
did Gusau in 1980,25 Public water and elec-
tricity supplies were also widely available in
Muda, whereas Gusau still relies largely on
hand-dug wells and kerosene lighting,

The Household Surveys

The two surveys, which were funded by
the World Bank, had broader purposes than
this study, but both involved farm household
income and expenditure surveys that proved
to be well-suited for this study.26 These
surveys were designed to be representative

22 Food and Agriculture Organization of the United Nations, The Muda Study: A First Report, 2 vols. (Rome: FAO, 1975),

Table 37.

2 glade, “Funtua, Gusau and Gombe Projects,” Table I1I-c-15.
M In 1976, U.S. $1.00 equalled 2.54 Malaysian dollars (M$) and 0.63 Nigerian naira (N-}.

25 Figures for Muda are calculated from Food and Agriculture Grganization of the United Nations, Muda Study, Table
4, and those for the local government area of Gusau are taken from Francis S. Idachaba et al., Rura! Infrastructures in
Nigeria: Basic Needs of the Rural Majority (Lagos: Federal Departm: nt of Rural Development, October 1981). More
precisely, the data are as follows:

Muda {1970) Gusau {1980)
Population per hospital bed 809 3,179
Population per health center 27,484 311,500
Primary school pupils per 100 persons 70.7 52,6
Secondary school pupils per 100 persons 41.1 2.6

For Muda, information on roads is taken from Bell, }  :Il, and Slade, Project Evaluation: and for Gusau, from

Idachaba et al., Rural Infrastructures in Nigeria.

26 The Muda and Gusau projects were two of the earliest World Bank agricultural projects to be monitored and evaluated
through field surveys. In the case of Muda the initiative for the surveys came from the Food and Agriculture Organiza-
tion of the United Nations(FAO), and the World Bank funded a special evaluation unitin 1972 through the FAO/World
Bank Cooperative Program. The Gusau project was monitored as part of a larger effort in northern Nigeria. APMEPU
was initially set up in 1975 as part of a World Bank loan for the three agricultural development projects of Gusau,
Funtua, and Gombe (APMEPU now monitors a much larger number of projects). Both efforts depended heavily on
government support, particularly the Muda Agricultural Development Authority in Malaysia and the Federal
Department of Rura! Development in Nigeria.
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of all the households living within the
project boundaries who benefited directly
from the projects. In Muda this meant a
sample of paddy farmers and landless workers
who derive most of their income from
employment on paddy farms.?’ Itdid notin-
clude seasonal migrants who came from
outside the region or farmers and farm
workers living within the study area but
beyond the irrigation project boundaries. In
Gusau the survey included only settled
farmers; it excluded the nomadic Fulani;
there are 10 landless farm workers in Gusau.
Neither survey included households whose
primary source of income was from other
than agriculture.

Because both household surveys were
designed by Roger Slade, there is a useful
degree of similarity between them. The
sampling unit in each survey was the house-
hold. This is defined as the family head, his
wife or wives, children, and any other rela-
tives, workers, or servants who normally live
in the house and eat from the same pot. The
concept of eating from the same pot, in the
sense of eating at the same time and from
the same table, is crucial to the definition of
the household, particularly in Gusau wherz
different iyalai living in the same compound
can only be firmly distinguished on this basis.

The two surveys were conducted weekly.
The Muda data cover the period November
1972 to November 1973, and the Gusau data
cover the period May 1976 to April 1977. The
sample sizes are 839 for Muda and 321 for
Gusau. Complete information was recorded
on the use of family labor (for farm and
nonfarm purposes}, hired farm labor, farm
expenditures and income, nonfarm income,
borrowings, and the household’s consump-

tion and expenditures on foods and all non-
food goods and services. The latter were
recorded with enough detail to permit each
item to be classified as produced locally or
imported into the region and to be aggregated
in ways that are useful for comparison,
Regrettably, full information on the factor
composition of each good and service is not
available, and the analysis of the factor
intensity of expenditure patterns by different
types of households is limited. Suppiemen-
tary surveys also provide details of the house-
hold’s ownership of farm assets and house-
hold durables, as well as the composition
and the socioeconomic characteristics of
the family.

With the exception of a few small pilot
areas, the Muda scheme was implemented
in annual phases starting in 1970, and each
phase was related to a distincc geographical
area. Therefore, when the farm household
survey was undertaken, it was possible to
distinguish five main groups of farmers;
those who double cropped for the first time
in 1970 or earlier, 1971, 1972, 1973, and
1974. This phasing of the project permits
what is essentially a cross-sectional survey to
provide a crude proxy for the trajectory of the
project's impact. The farmers who were
scheduled to come into the scheme in 1974
{that is, those who had not begun to double
crop at the time of the survey) represent,
with certain qualifications, the “without
project” situation,?8 whereas those from
earlier phases provide some basis for infer-
ring the train of adjustments to the new
economic circumstances created by the
project.

Additional details about the two surveys
are to be found in Appendix 1.

77 very few of the landless are without a small parcel of 1and that they cultivate; however, such parcels are invariably

rented.

2 The employment opportunities for these farmers on other paddy farms were undoubtedly more favorable in 1972/73
than they would have been if there were no project at all. The prospects of their imminent participation in double
cropping may also have led to some anticipatory biases in their expenditure behavior.

21



4

METHOD OF ANALYSIS

The prini pal purposes of this analysis
are to estimate income-consumption relation-
ships for individual commodities and to
establish how these relationships change as
the income and socioeconomic characteris-
tics of the households change. For these
purposes the complications of household
expenditure response to price changes need
not enter the analysis. Also, because house-
hold expenditures on some items, such as
specific foods, are seasonal, whereas others,
such as clothes and durables, are only pur-
chased infrequently, more robust and useful
income-consumption relationships are to
be found by aggregating the weekly data to
an annual basis. The model is therefore a set
of Engel functions relating annual expendi-
tures on different goods and services to a
measure of total income; it is fitted to cross-
sectional data.

Although household income data were
available from the household surveys, the
annual consumption expenditure for each
household was used as a proxy for income.
There were two reasons for this. First, the
income data proved to be noisy, and the
reported income was often less than house-
hold expenditure, even after dissavings were
allowed for. Second, consumption expendi-
ture is usually considered a better indicator
of permanent income, which itself is con-
sidered to be the more important determinant
of consumption behavior.2® This considera-
tion is particularly relevant for Gusau where
annual incomes fluctuate much more than
in Muda. But, because of the project, Muda's
respondents were also having to readjust
their incomes at the time of the survey.
Under these conditions, total consumption
expenditure is likely to provide a better
measure of the households’ perceptions of

their future income than the actual incomes
recorded in the surveys.

Choice of Functional Form

In order to meet the objectives of this
study, a flexible functional form is required.
For one thing, the chousen function must
provide a good statistical fit to a wide range
of commodities. But also, since a commor.
set of Engel relations is to be estimated for
all the households in each survey, the func-
tion must have a slope that is free to change
with income. Policies that redistribute in-
come from one household group to another
will only affect aggregate regional demand
within the analysis if the marginal expendi-
ture patterns of each household group are
different. A model specification that imposes
the same slope (or marginal budget share)
for all incomes would assume away any dis-
tributional consequences.

Assume for the moment that all house-
holds differ only in their total consumption
expenditure, A linear functional form would
then be too restrictive for these purposes.
The linear Engel curve

E, = a; +BiE, (1)

where E, is expenditure on good i, E is total
consumption expenditure, and & is a con-
stant, does not permit the marginal budget
share (B,) to vary at all. Thus, redistribution
is implicitly assumed to have no effect on
the aggregate expenditure of good i.

A nonlinear function is clearly required,
and a modified form of the Working-Leser
model was chosen:30

2 Milton Friedman, A Theory of the Consumption Fu.ction (Princeton, N.J.: Princeton University Press, 1952).

3 The model differs from the Working- Leser model because it includes an intercept in equation (3). In theory, E;
should always equal zero whenever total expenditure E is zero, and this restriction should be built into the function.
But zero observations on E invariably lie well outside the sample range. Also, observing this restriction with the
Working-Leser model can lead to poorer statistical fits, as well as to unwarranted changes in the sign of the second
derivative of the estimated curve. Inclusion of the intercept term has little effect on the marginal budget shares for
the average person, but it can make a significant difference for income redistribution results. It seems likely that the
zero intercept specification is only relevant if higher order nonlinear terms are also included in the model.
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S, =B, + «;/E + v, log E, (2)

where S, = E,/E is the share of good i in total
expenditure, and v, is a constant.

Equation (2) is equivalent to the Engel
function

E|=a,+ﬂ,E+YiElogE. (3)

In Figure 3 it can be seen that when
graphed the Engel function is convex when
¥,> 0, but concave when y,<0. Fory,<0, the
function also reaches a maximum for some
value of E, after which the marginal budget
share declines, indicating an inferior good.
This maximum typically lies beyond the
sample range of observations but not always.

The function is inflexible in the sense
that it cannot be convex for some income
levels and concave for others— at least not
if it is fitted to a single cross- sectional sample.
In the initial estimations, higher order terms
were also included, which permitted con-
siderably more flexibility in the shape of the
function. These additional terms, however,
turned out not to be statistically significant,
and they were dropped from the final analysis.

In comparing the expenditure behavior
of households with different incomes, al-
lowance must be made for differences in
their other socioeconomic characteristics.
Part of the observed differences in expendi
ture behavior may be due, for example, to
different family or farm sizes, or to differences
in education and age. A number of household
characteristic variables are included in the
Engel functions, and this has been done ina
way that allows them to shift both the in-
tercept and the slope of the Engel functions.
Let Z; denote the jth household characteris-
tic variable and let w; and A, be constants.
The complete model is then:

E|=ai+ ﬂlE+Y|ElOgE
+X, (g Z)+ A\ EZ). @)

In expenditure share form, this is equivalent
to:

Figure 3—Possible Engel curves for
the equation E; = a; + B, E
+% ElogE

Expenditure
on Good i

(E)
1>0

a, Y,<0

Total Expenditure (E)

Inclusion of these additional terms also
introduces considerably more flexibility in
the way that the marginal budget shares can
vary by housenold types. They therefore
have an important bearing on income redis-
tribution results.3!

Given the chosen Engel function, the
marginal and average budge: shares for the
ith good (the MBS, and AB¢;;, respectively)
and the expenditure elasticity ; can be de-
rived as follows:

MBS, = dE,/dE = B, + ¥, (1 + logE)

+ }‘: YyZ. (6)
ABS, = §; = equation (5), (7)

and
& = MBS,/ABS,. (8)

For the average household, these terms are
evaluated at the sample mean values for E
and Z,, But for income redistribution exper-
iments, say across expenditure deciles, then
E and Z,; are assigned their mean values for
the relevant deciles.

So far, the issue of whether the variables
areto be expressed in per capita or household
terms has been avoided. Because the use of

3 Omission of these variables could also bias the estimated expenditure coefficients,
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per capita variables more readily permits
comparisons between households and be-
tween the two study areas, this option is
taken. But family size is also included as
one of the Z; variables, so that the model
permits family size to influence both the in-
tercept and the slope of the individual com-
modity Engel functions.

In defining family size no attempt was
made to use equivalence scales; the family
size is taken simply as the number of per-
sons. This is because different equivalence
scales would be needed for different food
and nonfood items, and there is no satisfac-
tory way of estimating all these weights. In
order to capture some family composition
effects, additional Z; variables were added
that directly characterize the structure of
the family. Typical variables are the percent-
age of women, babies, and children in the
family, and each of these variables is allowed
to affect both the intercept and the slope of
the individual Engel functions.

Estimation of the Model

The model can be estimated using either
equation (4) or (5). The expenditure share
version, equation (5), was chosen. It is
obtained by dividing the Engel function,
equation (4), by E. This normalization re-
moved an otherwise troublesome hetero-
skedasticity problem, an inevitable con-
sequence of the fact that variability in E;
increases with total expenditure E in cross-
sectional data.32 A disadvantage of estimat-
ing share equations is that the R? coefficients
are typically smaller.33

In estimating the model it is not necessary
to impose any restrictions to ensure that
Zp=land Zia;=Zpy =ZAy=Z;y,=0
in equation (4). These conditions are auto-
matically fulfilled because of the way in

which the model is specified. Specifically,
Prais and Houthakker34 have shown that,
providing each budget share equation has
an intercept on the right-hand side33 and
providing each equation contains all the
same variables and is estimated by least
squares regression, adding up is assured.
This result is affected neither by the inclusion
of additional nonlinear terms in E, nor by
the inclusion of household Z variables.

There are two drawbacks to this approach
to ensuring adding up. First, the inclusion
of all the explanatory variables in the equation
for every commodity inevitably wastes some
degrees of freedom. Many Z; variables are
chosen because they are like{y to influence
expenditures on certain types of commodi-
ties, and they are not expected to significantly
affect all commodities. Fortunately, given
the large sample sizes in Muda and Gusau,
the loss of degrees of freedom from retention
of insignificant coefficients was not im-
portant. Second, the need to use the same
functional form in each equation rules out a
common practice of fitting several different
functions for each commodity, and then
choosing the one that fits best.

The parameters of the share equations
were estimated for each commodity using
ordinary least squares regression (OLS). As
suggested by Massell, two-stage least squares
(TSLS) were also tried to correct for the
problem, first noted by Summers, of cor-
relation between independent variables and
the disturbance term when total consump-
tion expenditure is used as an independent
variable 36 But theresults from TSLS proved
inconclusive. The results obtained were
sensitive to the auxiliary specification as-
sumed, the t-statistics dropped sharply, and
the estimated coefficients did not change in
any systematic way from those obtained by
OLS. Therefore, OLS was retained as the
estimating procedure. This had the added
and persuasive advantage of permitting the

32 Gee S, J. Prais and H. S. Houthakker, The Analysis of Family Budgets (Cambridge: Cambridge University Press, 1971),

pp. 55-56.

33 This is because the constant term corresponds to a constant budget share, which by itself can be a good fit to the
original expenditure data. In fact, if a constant budget share explains ali of the sample variation in expenditure on
good 1, then the R? of equation (4) will be unity, whereas the R? for equaiin {5) will be zero.

¥ prais and Houthakker, Analysis of Family Budgets, pp. 84-85.
35 An intercept term in the ith budget share equation is equivalent to a linear term in total expenditure in the cor-

responding expenditure equation.

36 See B. F. Massell, "Consistent Estimation of Expenditure Elasticities from Cross-Section Data on Households
Producing Partly for Subsistence,” Review of Economics and Statistics 51 (1969): 136-142; and Robert Summers, “ Note
on Least Squares Bias in Household Expenditure Analysis,” Econometrica 27 {1959): 121-126.
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nonlinear terms in E to be retained in the
equations.

The measure of total consumption ex-
penditure used in the regression includes
the value of any foods grown and consumed
by the households. These foods were valued
at market prices, which are typically higher
than farm- gate prices for food sales. Unless
all the households in the sample are net
buyers of these consumed foods, consump-
tion by those households that sell food will
be determined using a different set of prices
than consumption by those households that
are net buyers. This problem is not likely to
be serious in either the Muda or Gusau data
sets, since nearly all the farms produced a
net surplus of basic foodstuffs in the survey
years. It may, however, be a problem for the
landless farm workers included in the Muda
survey, though the problem is mitigated
somewhat because they receive part of their
wage earnings in paddy. Massell suggests
that a subsistence ratio variable be included
in the Engel functions to correct for this
problem.3” Farm size was used instead in
this model.

Because the marginal and average budget
shares in equations (6) and (7) are linear
combinations of the estimated parameters,
their t-statistics can be readily calculated
from the standard errors of the estimated
parameters. Furthermore, it is a simple
matter to test whether there are significant
differences in the marginal or average budget
shares of households with different charac-
teristics (for example, between different
income deciles). In this case the differences
in the marginal and average budget shares
are again linear combinations of the estimated
coefficients. Finally, the hypothesis that the
expenditure elasticity £, is greater (or less)
than unity can be tested approximately
using the t-statistics for the hypothesis that
MBS, — ABS, is greater (or less) than zero.

Choice of Independent Variables

Tables4 and 5 summarize the explanatory
variables that were selected for inclusion in

the budget share equations for Muda and
Gusau. Fewer variables were available in
Gusau than Muda, and statistically significant
coefficients were also harder to obtain in
Gusau. The variables in Tables4 and 5 were
selected after initial screening tests for sig-
nificant results. Most of the variables are
self-explanatory, and discussion is limited
to a few observations.

It is presumed that households with larger
farms will have access to larger amounts of
homegrown foods at farm- gate prices; thus,
variabies for farm size act as a proxy for
Massell’'s subsistence ratio. In Muda, the
farmland of the sample households is de-
voted exclusively to paddy, so a variable is
also inc.uded for hampong land around the
house. This land is used for the production
of tree crops and vegetables and for rearing
small livestock and poultry.

The variables for farm size also serve to
differentiate the landless farm workers from
farming households in the Muda survey
data. Initial trials with dummy variables for
landless workers showed that they were not
significantly different in their expenditure
behavior from farm households if the land
variable for .he latter is set equal to zero.

The credit variables measure the share
of a household's total expenditure (including
the value of homegrown foods) that is fi-
nanced with consumer loans. Such credit is
typically provided by traditional money-
lenders and shopkeepars. Because credit
availability can be influenced by govern-
ment policy, it is of some interest to discover
whether credit can be used to manipulate
household expenditure patterns in any use-
ful way.

Dummy variables are used to capture
the effects of religion, race or tribe, and, in
Muda, of education. Two dummy variables
are also included in Muda to capture the
dynamics of adjustment to double cropping.
It is hypothesized that households with four
or more years of double- cropping experience
have different expenditure behavior than
households with one to three years experi-
ence. Similarly, households that are still
single cropping are also hypothesized to
have different expenditure behavior.

3 Massell, "Consistent Estimation of Expenditure Elasticities.”
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Table 4—Independent variables included in the Muda regressions

Description Name Unit
Intercept. INTERCEPT M$
Reciprocal of per capita expenditure. I/E M$
Log of per capita expenditure. Log E s
Log of family size. Log N Log people
Log of family size + per capita expenditure. {Log N}/E e
Operated pddy area per capita. FARM Relongs®
Operated paddy area =+ total expenditure. FARM/E RN
House garden area per capita. GARDEN Relongs
House garden area + total expenditure. GARDEN/E e
Number of babies (less than one year old) as proportion of family size. BABY Percent
Babies + per capita expenditure. BABY/E .
Number of children (one to five years old) as proportion of family size. CHILD Percent
Children + per capita expenditure. CHILD/E .
Number of youths (6 to 15 years old) as proportion of family size. YOUTH Percent
Youths + per capita expenditure. YOUTH/E .
Number of adult women as proportion of family size. WOMEN Percent
Women =+ per capita expenditure. WOMEN/E v
Age of household head. AGE Years
Age of household head + per capita expenditure. AGE/E ces
Dummy for long-term double cropping: DCLONG

Double cropped fouror moreyears= 1,

otherwise=0.

Dummy for long-term double cropping = per capita expenditure. DCLONG/E
Dummy for short-term double cropping: DCSHORT

Double cropped onetothreeyears= 1,

otherwise=0.
Dummy for short-term double cropping + per capita expenditure. DCSHORT/E
Dummy for race: Malay = [; RACE
other = 0.

Education of household head: EDUCATION

No formal education=0;

some education=1.
Loans for consumption as proportion of total expenditure. CREDIT Percent
* A relong is equal to 0.71 acres or 0.29 hectares.
Table 5—Independent variables included in the Gusau regressions
Description Name Unit
Intercept. INTERCEPT Naira
Reciprocal of per capita expenditure. I/E Naira
Log of per capita expenditure. Log E e
Log of family size. Log N Log people
Log of family size + per capita expenditure. (Log N}/E vl
Operated farm size per capita. FARM Hectares
Operated farm size = total expenditure. FARM/E e
Number of children (less than fourteen years old) as proportion of family size. CHILD Percent
Children + per capita expenditure. CHILD/E e
Loans for consumption as proportion of total expenditure, CREDIT Percent
Dummy fortribe: Hausa=I; TRIBE .
other=0.
Dummy forreligion: Muslim= [; RELIGION
other=0.
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5

EXPENDITURE BEHAVIOR

OF THE AVERAGE HOUSEHOLD

Expenditure by Commodity
Group

The expenditure data from the household
surveys give detailed commodity information.
In Muda there are some 80 food items and
60 nonfood items, and in Gusau there are
about 100 food items and 60 nonfood items.
Where relevant, items are also subdivided
into those purchased or produced at home.
This amount of detail is helpful in classifying
individual goods and services and in iden-
tifying whether items are produced within
the study regions. But some aggregation is
desirable for Engel curve estimation as some
commodities are strong substitutes, and an
expenditure on one will not be independent
of the other. Also, there are so few expenditure
observations on some items or the budget
share is so tiny that individual Engel curves
would be difficult to estimate.

All the commodities and services are
classified into nine basic groups: food,
alcohol, and tobacco; clothing and footwear;
consumer expendables; housing; transport;
durables; education and health; personal
services and entertainment; and social ob-
ligations. For some purposes only aggregate
results for these groups are reported, but for
other purposes results are reported for a
total of 75 subgroups, of which 31 are foods
and 44 are nonfoods. These subgroups were
selected not only for the reasons mentioned
above but also so that the data from Muda
and Gusau could be matched whenever
possible. ,

Table 6 summarizes the expenditure be-
havior of the average households in the
Muda and Gusau samples. These results
were obtained by evaluating the average and
marginal budget shares and the expenditure
elasticities in equations (6), (7)., and(8) at the
sample mean values for total expenditure E
and all the household Z; variables.

38King and Byerlee, /ncome Distribution.

Food, alcohol, and tobacco is by far the
most important commodity group in the
total budget, It accounts for two thirds of
total household expenditure in Muda and for
80 percent in Gusau. The expenditure elas-
ticity is also below unity in both cases (0.57
inMuda and 0.94 in Gusau), indicating that,
as a group, foods are a necessity in the house-
hold budget. There are no other commodity
groups in Table 6 that have an elasticity less
than unity, though there are a few cases
where the expenditure elasticities are not
significantly greater than one.

There is remarkable similarity in the
expenditures on clothing and footwear, con-
sumer expendables, and transport in the two
study areas. In both, the average and marginal
budget shares and the expenditure elasticities
are almost the same. Taken together, these
three groups of commodities account for
11-13 percent of the total budget and for
about 16 percent of incremental expendi-
ture. They have a combined expenditure
elasticity of between 1.2 and 1.4.

Of the remaining groups, expenditures
on housing and social obligations are more
important in Muda than in Gusau, as a share
of both total and incremental budget ex-
penditure.

Expenditures on durables, education and
health, and personal services and entertain-
ment only account for small shares of total
household expenditure in both regions, but
their shares in incremental expenditure are
much larger in Muda. The particularly small
average budget shares for education and
health can be attributed to the public provision
of these services without charge in both
regions.

There are few studies that are strictly
comparable to this one because of differences
in variable definitions, data collection, and
estimating procedures. The results in Table
6 are generally compatible with King and
Byerlee's work 1n rural Sierra Leone.3® They
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Table 6— Comparison of expenditure behavior of the average household in Muda,
1972/73, and Gusau, 1976/77

Average Budget Share Marginai Budget Share Expenditure Elasticity
ge Bucg Sudg

Group Muda Gusau Muda Gusau Muda Gusau
(percent)
Commodi*y group

Food, aicohol, and tobacco 66.69 80.66 37.69 76.10 0.57 0.94
(160.75) (142.74) {32.75) {47.65) (28.85) (3.29)

Clothing and footwear 5.84 7.20 8.14 8.94 1.39 1.24
(38.80) (24.77) (19.50} (10.88) (6.31) (2.44)

Consumer expendables 3.4 4.4 3.74 444 1.09 1.02
{45.07) {23..1) (17.68) {8.58) (1.64) (0.22)

Housing 4.11 0.31 1241 0.44 3.02 1.40
(12.52) (5.28} (13.63) (2.61) (10.44) {0.85)

Transport 1.84 191 3.08 2,69 1.67 1.41
(23.42) (9.74) (14.09) (4.85) (6.46) (1.62)

Durables 2,12 1.14 7.10 1.42 3.35 1.25
{11.48) {6.93) {13.88) (3.06) {11.16) {0.70)

%ducation and health 2.90 113 5.18 1.60 1.79 1.42
{23.26) (17.89) (15.01) (8.97) {(7.58) (3.04)

Personal services and

entertainment 1.52 094 243 1.08 1.59 1.15
{25.45) {9.73) (14.63) (3.97) (6.24) (0.63}

Social obligations . 11.54 2,36 20.23 3.28 1.75 1.39
(34.74) (17.12) {21.95) (8.43) (10.79) (2.74)

Locational group
Food

Home produced 27.21 56.00 10.02 49.26 0.37 0.88
{78.37) {45.78) {10.41) (14.25) (20.43) (2.25)
Locally produced 19.21 19.26 14.57 21.08 0.76 1.09
{78.26) (23.62) {21.40) {9.15) (7.80) {091)
Imported 20.27 5.40 13.10 5.76 0.65 1.07
{87.62) (28.17) (20.41) {10.63) {12.80) (0.77)

Nonfood
Locally produced 18.05 8.43 36.90 11.28 2.05 1.34
{47.54) (26.16) {35.05) (12.39) {20.51) (3.61)
Imported 15.27 1091 2541 12.62 1.66 1.16
{50.49) {30.00) {30.29) (12.28) {13.84) (192
Nontradables 23.51 24.65 40.63 32.04 1.73 1.30
{64.20) (40.80) {39.99) (18.77) {19,29) {5.00)

Sources: Calculated from household survey data collected by the Cooperative Program of the Food and Agriculture
Organization of the United Nations and the World Bank in the Muda region of Malaysia in 1972/73, and by
the Agricultural Projects Monitoring Evaluation and Planning Unit of the Federal Department of Rural
Development, Nigeria, in the Gusau region of Nigeria in 1976/77.

Note:  Figures in parentheses are t-statistics for the null hypotheses that the average and marginal budget shares
are zero and that the expenditure elasticity is unity.
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cite average and marginal budget shares,
respectively, for food, alcohol, and tobacco
of 73.7 and 67.9 percent; for clothing and
footwear of 7.0 and 7.4 percent; for transport
of 2.2 and 3.0 percent; for education of 1.4
and 0.8 percent; and for services and cere-
monial activities of 4.3 and 8.1 percent,
These figures are similar to the Gusau
results.

In contrast, the Gusau results differ sub-
stantially from results reported by Simmons
in an analysis of household expenditure
patterns in three villages of Zavia Province
in northern Nigeria.39 She reports an average
budget share for food, alcohol, and tobacco
of only 56.5 percent; for clothing of 11.4
percent; for housing of 2.6 percent; for
transport of 1.3 percent; and for ceremonies,
gifts, and taxes of 13.5 percent.0 Her villages
were deliberately chosen because of their
close location to the urban center of Zaria,
and as a consequence they have easier
access to off-farm employment and to a
wider range of consumer goods and sexvices
than are available in most of Gusau's villages.
Her villages also seem to be much richer
judging from the low average budget share
for food, alcohol, and tobacco.

Detailed Commodity Results

Detailed results on the average house-
hold's expenditure patterns for food are to
be found in Table 7. Cereals and cereal
products account for the largest share of the
food budget in both regions. In Muda, 40
percent of the total budget outlay on food is
spent on cereals and cereal products, whereas
the comparable figure for Gusau is 62
percent.

Considering the cereals grown in each
region, it is not surprising to find that Muda's
households eat predominantly rice, whereas
Gusau’s households eat sorghum and millet
as their basic foodgrains. The expenditure
elasticities are suitably low for most cereals
and cereal products, though it would seem

that rice is a luxury commodity in Gusau,
presumably because of the very small quan-
tities consumed. Contrary to work by Smith,
Whelan, and Schmidt in an area similar to
Gusau, there is no evidence that sorghum is
an inferior good for the average household 4!

The average expenditure on fruits, vege-
tables, and nuts is similar at about 8 percent
of the household budget in both regions.
But Muda households allocate larger shares
of their budgets to fruiss and coconuts,
whereas Gusau's households allocate larger
shares to legumes— mostly cowpeas.

The average household in Muda has an
average budget share for meat and fish that
is 38 percent larger than in Gusau, but there
is a much greater reliance on fish than in
Gusau. This difference is probably a simple
reflection of the relative supplies of fish and
meat in the two regions. Fish are abundant
in Muda, not only from the fishing fleets that
operate along the coast but also from fresh-
water fishing in the irrigation canals. On the
other hand, the limited grazing opporturities
that exist within an intensive and double-
cropped paddy regime limit the number of
livestock that can be raised. In contrast,
Gusau has virtually no fish resources. Fish
must be imported in processed form from
distant parts of Nigeria. However, small
livestock kept on the farms and the cattle
herds of the nomadic Fulani provide a ready
supply of local fresh ieat, and there are
also some opportunities for hunting in the
bush.

Whereas meat and fish is a luxury group
in Gusau, with an expenditure elasticity of
1.31, it is a necessity in Muda with an
expenditure elasticity of 0.6. As a conse-
quence, the importance of meat and fish in
incremental expenditure is more important
in Gusau than in Muda; the marginal budget
share is 60 percent larger.

Eggs and dairy products are considerably
more important to the average household in
Gusau than in Muda. The average budget
share for this food group is more than three
times larger, and the marginal budget share
is six times larger. Most of this difference is

39 £, B, Simmons, “Rural Household Expenditures in Three Villages in Zaria Province, May 1970-July 1971, Samaru
Miscellaneous Paper 56, Institute for Agricultural Research, Ahmadu Bello University, Zaria, Nigeria, 1976.

40 These figures were taken from Table 1 in Simmons, but they have been adjusted to exclude farm expenses and
investments from total household expenditure (Simmons, “Rural Household Expenditures,” Table 1).

41y, E. Smith, W. Whelan, and P. Schmidt, Food Consumption Behavior in Three Villages of Northern Nigeria, Rural
Development Working Paper 22 (East Lansing, Mich.: Michigan State University, 1982),
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Table 7— Comparison of expenditure behavior for food, alcohol, and tobacco of the
average household in Muda, 1972/73, and Gusau, 1976/77

Average Budget Share _Marginal Budget Share Expenditure Elasticity

Commocily Group Muda CuLau Muda Gusau Muda Gusau
(percent)
Cereals and cereal products
Sorghum and miliet Ve 45.60 . 31.57 e 0.69
el (49.52) e (12.13) AN (6.22)
Rice 23.68 0.76 8.65 1.94 0.37 2.55
(84.36) (5.73) (11.11) (5.17) (22.11) (3.63)
Wheat 1.40 e 0.69 e 0.49
(35.36) v (6.41) RN (7.67)
Maize 0.05 0.12 0.06 -0.04 1.14 -0.356
(17.52) (3.70) (7.18) (0.47) (0.99) (2.05)
Bread and flour 1.23 3.20 0.71 1.81 0.58 0.57
(35.80) (10.35) {7.47) 12.08) (6.23) (1.83)
Noodles 0.24 e 0.29 e 1.20
(18.52) e (7.98) Ve (1.50)
Totai 26.61 49.68 10.40 35.28 0.39 0.71
(95.94) (63.07) (13.52) (15.85) (24.13) (7.47)
Fruits, vegetables, and nuts
Fresh vegetables 2.59 1.97 1.54 2,56 0.59 1.30
(51.51) {16.61) {11.04) (7.65) {6.62) (2.04)
Legumes ve 3.24 e 4.44 ves 1.37
. (15.73) A (7.62) e (2.37)
Processed vegetables 0.01 cee 0.02 e 1.70
(6.79) e (4.15) . (1.95)
Starchy roots 0.27 1.03 0.22 0.52 0.81 0.50
(24.81) {4.51) (7.24) (0.80) (1.95) {0.92)
Processed starchy roots ves 0.29 ves 0.52 cee 1.80
.. (9.74) v (6.19) ces (3.16)
Fresh fruits 3.09 0.62 3.61 045 1.17 0.72
(42.66) (7.52) (17.96} (1.92) (2.99) (0.86)
Preserved fruits 0.01 e 0.02 v 1.81
(7.51) ves (4.90) v (2.51)
Coconuts 2,38 0.01 1.07 0.01 0.45 1.72
(44.81) (2.88) (7.27) (1.75) (10.17) (0.84)
Other nuts 0.29 0.32 0.33 0.23 1.12 0.72
(22.69) (8.78) (9.14) (2.22) (1.10) {1.02)
Total 8.65 7.48 6.80 8.73 0.79 1.17
{76.75) (20.49) (21.78) {8.46) (6.75) {1.40)
Meat and fish
Fresh beef 1.46 4.24 1.68 5.59 11S 1.32
(32.76) (21.95) {13.55) {(10.2%) {1.99) (2.85)
Other fresh meat 0.51 4,06 0.93 5.57 1.83 1.37
{12.03) (14.58) {7.95) (7.09) {a.14; (2.22)
Fresh fish 9,35 0.04 4.24 0.00 0.45 -0.10
(68.68) (3.30) (11.23) 0.12) (15.49) (1.48)
(continued)
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Table 7— Continued

Average Budget Share _Marginal Budget Share _ Sxpenditure Elasticity

Commodity Group Muda Gusau Muda Gusau Muda Gusau
(percent)
Processed fish and meat 0.82 047 0.38 0.41 0.46 0.88
(34.88) (8.19) (5.83) (2.59) (7.73) (0.41)
Total 12,13 8.80 7.23 11.57 0.60 1.31
(82.56) (27.12) (17.72) (12.61) {13.79) (3.48)
Eggs and dairy products

Eggs 0.63 0.09 0.59 0.17 0.94 1.83
(21.32) {3.92) {7.19) (2.54) {0.56) (1.33)
Fresh and soured milk 0.13 4.65 0.13 7.06 1.03 1.52
(9.16) (10.86) (3.39) (5.84) (0 10) (2.30)
Processed milk 0.69 0.01 0.71 0.04 1.02 4.55
(16.45) (2.93) (6.07) 4.71) (0.16) (4.24)
Butter and margarine 0.08 1.07 0.13 3.02 1.69 2,82
(14.69) {4.80) (8.93) 4.79) (4.16) (3.57)

Baby foods 0.97 AR 0.11 v 1.57

(7.11) el (4.03) . (1.68}
Total 1.61 5.82 1.68 10.30 1.05 1.77
(27.58) (11.55) (10.40) (7.23) (0.52) (3.63)

Fats and oils

Vegetable oils 2.35 1.70 1.23 2.60 0.52 1.53
(50.23) {19.50) {9.49) {10.54) (9.87) {4.19)

Animal fats 0.01 e v 02 e 1.90

(7.40) e (5.06) . (2.74)
Total 2.36 1.70 1.26 2.60 0.53 1.53
(50.41) {19.50) (9.64) (10.54) {9.77) {4.19)

Other foods
Total sugar and sweets 4,90 1.06 2.09 1.47 0.43 1.38
{80.70) (18.93) (12.42) (9.27) (19.09) *  (2.96)
Precooked snacks 0.65 1.83 0.87 2.62 1.34 1.43
(22.86) (23.77) (11.04) (12.04) (3.20) {4.19)
Condiments 2.49 3.71 2,02 3.49 0.81 0.94
{52.41) 129.63) {15.31) {9.86) @a.11) (0.72)
Beverages 2.85 0.02 1.55 0.09 0.55 3.99
(70.72) (3.03) (13.91) (4.28) (13.27) (3.70)
Alcohol and tobacco

Tobac o products 441 0.45 3.75 0.02 0.85 0.05
{38.32) (4.16) (11.74) {0.07) (2.38) {1.62)
Beer and spirits 0.01 0.11 0.04 -0.05 3.22 -047
{3.33) {2.01) (3.88) (0.34) (3.06) (1.21)
Total 442 0.56 3.79 -0.03 0.86 -0.05
(38.42) {4.34) {11.86) {0.08) (2.28) {1.86)

Sources: Calculated from household survey data collected by the Cooperative Program of the Food and Agriculture
Organization of the United Nations and the World Bank in the Muda region of Malaysia in 1972/73, and by
the Agricultural Projects Monitoring Evaluation and Planning Unit of the Federal Department of Rural
Development, Nigeria, in the Gusau region of Nigeria in 1976/77.

Note:  Figures in parentheses are t-statistics for the null hypotheses that the average and marginal budget shares
are zero and that the expenditure elasticity is unity.
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due to milk consumption, which accounts
for 4.65 percent of the budget in Gusau but
is almost nonexistent in Muda. Again, the
importance of the Fulani herds is apparent.

The details of the average household's
expenditures on nonfood goods and services
are tabulated in Table 8 for the two study
areas.

Expenditure patterns for clothing and
footwear and consumer expendables in the
two regions are surprisingly similar. The
average household in Muda allocates a
smaller share of total expenditure to ready-
made and tailored clothes than does the
average household in Gusau, but they have
identical expenditure elasticities of 1.26 for
these items, ‘

Expenditure shares for fuel are similar
despite the greater reliance on firewood in
Gusau and on kerosene in Muda. The average
household in Gusau spends 0.43 percent of
its total budget on batteries, there being no
public electricity supplies in most villages.
The average household in Muda allocates a
modest 0.13 percent of its budget to elec-
tricity and buys virtually no batteries. The
availability of piped water in Muda is also
reflected in the expenditure data: the aver-
age household allocates 0.29 percent of its
budget to this item. Although the average
household in Gusau does not make any cash
outlay for water, the hidden labor costs of
carrying water from wells, often ¢ . cr con-
siderable distances, is undoubtedly high.

Housing, particularly new construction
and improvements to existing structures,
accounts for 4.1 percent of the average
household budget and for 12.4 percent of
incremental expenditure in Muda. In con-
trast, expenditures on housing are almost
nonexistent in Gusau. Much of this differ-
ence can be attributed to the more capital-
intensive nature of the housing in Muda.
The houses are made of wood and are del-
icately constructed on stilts about 7-8 feet
above the ground. They are frequently
decorated with paint and ornaments, par-
ticularly the houses belonging to the more
prosperous households. The construction
and maintenance of these houses calls for
cash outlays on prepared lumber, nails, and
paint, and often on the hiring of & carpenter
to undertake the work as well. In contrast,
the houses in Gusau are made entirely from
mud, grass, or cereal stalks, and perhaps a
few stout pieces of wood for support. All
these materials can be had from the farm
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and surrounding bush, and assembled with
a minimum of skill. Housing, therefore, {s a
“home-produced” commodity in Gusau, in-
volving a minimum of economic transactions.

It is interesting to note that there is
almost no renting of homes in either region.
Households either own the houses in which
they live or perhaps obtain thcia from close
kin.

The average household in Muda also
allocates larger shares of average and in-
cremental expenditure to public transporta-
tion and hired private transport. This is a
direct reflection of the denser road network
and the wider availability of buses, taxis,
and rickshaws. Unfortunately, expenditure
data on the repair and operation of own
transport vehicles, which are mostly bicyclzcs,
motorbikes, and scooters, are not available
for Muda; these costs are not separated
from the costs of repairing and operating
farm machinery. But they are undoubtedly
higher than in Gusau.

Durables figure more prominently in
household expenditure patterns in Muda
than in Gusau. The most important items are
jewelry, furniture, and small electrical items,
and more than 10 percent of the households
incurred some expenditure on these items.
Moreover, a few households in the Muda
sample also purchased large durable items.
Fourteen households purchased sewing
machines, five purchased television sets,
and four purchased refrigerators. Although
these undoubtedly represent significant cash
outlays for the households involved, to-
gether they only account for 0.29 percent of
the total budget for the average household.
These items are of course not a factor in
Gusau since there is no supply of electricity
in the villages. The expenditure elasticities
for these large expenditure items are large,
for example, 9.4 for television sets.

The average expenditures on education

"and health are small in both regions because

of the availability of publicly provided ser-
vices. In Gusau the average household
spends amere 1.13 percent of its total budget
on education and health, and 72 percent
of this is for toiletries and cosmetics. The
average household in Muda allocates 2.9
percent of its budget to education and health,
but 60 percent of this is for school fees and
books and papers. This is not a reflection
of poorer educational facilities, for it has
already been shown that Muda had more
educational facilities per 1,000 people in



Table 8— Comparison of expenditure behavior for nonfoods of the average house-
hold in Muda, 1972/73, and Gusau, 1976/77

Average Budget Share Marginal Budget Share _ Expenditure Elasticity

Commodity Group Muda Gusau Muda Gusau Muda Gusau
(percent)
Clothing and footwear
Ready-made and tailored clothes 2.20 4.13 2,78 5.19 1.26 1.26
(29.22) (19.46) (13.31) (8.65) (3.18) {2.04)
Cloth 2.87 2.28 4.34 2.37 1.51 1.04
{31.60) (12.05) (17.19) (4.43) (6.64) (0.20)
Shoes and sandals 0.68 0.48 0.86 0.84 1.27 1.76
(22.55) (9.22) (10.29) (5.73) (2.47) (2.85)
Hats 0.06 0.29 0.11 0.47 1.76 1.63
{9.40) {8.30) (5.98) 4.77) (2.97) (2.12)
Other 0.03 0.02 0.06 0.07 2.20 3.02
(6.88) (1.92) (5.46) (2.05) (3.41} (1.58)
Total 5.84 7.20 8.14 8.94 1.39 1.24
{38.80) (24.77) {19.50) (10.88) (6.31) (2.44)
Consumer expendables
Crockery and kitchen utensils 0.56 1.00 0.95 1.26 1.70 1.26
{16.12) (7.62) (9.88) (3.38) {4.66) (0.79)
Soap and cleaning powders 0.79 0.98 0.52 1.09 0.65 1.12
{47.00) (23.09) {11.07) (9.12) (6.72) {1.10)
Fuels (kerosene, firewood, 1.49 1.86 1.12 1.52 0.75 0.82
and so forth) (36.27) (17.47) (9.80) {5.06) {3.75) {1.30)
Electricity and batteries 0.13 043 0.26 0.53 1.94 1.23
(5.55) (11.98) (3.88) (5.22) (2.15) (1.13)
Soft furnishings 0.06 . 0.16 e 2.67
(4.62) .. (4.45) . (3.19)
Household tools 0.03 0.07 0.04 0.04 1.40 0.54
(13.13) {6.41) (6.62) (1.22) (2.16) {1.21)
Water 0.29 e 0.50 ces L.71
(11.54) v (7.12) e (3.39)
Repairs to household equipment 0.08 vl 0.20 ves 247
{5.73) v (5.09) v (3.46)
Total 3.44 4.34 3.74 4.44 1.09 1.02
(45.07) {23.71) (17.68) (8.58) (1.64) (0.22)
Housing®
House repairs and maintenance 0.70 0.04 1.14 0.09 1.63 2,25
{9.62) (3.70) (5.66) (2.94) {2.51) (1.88)
Improvements 1.85 e 5.38 e 291
(8.88) .. {9.30) el {6.99)
New construction 1.56 0.27 5.89 0.34 3.78 1.25
{6.22) {4.69) (8.48) (2.08) (7.14) (0.49)
Total 4.11 0.31 12.41 0.44 3.02 1.40
(12.52) (5.28) (13.63) (2.61) (10.44) (0.85)
Transport
Public transport 1.36 0.90 1.90 1.77 1.46 1.97
. (23.04) (8.70) (12.14) (6.07) (4.39) (3.45)
Own transport? (repairs and A 0.97 ces 1.27 ces 1.31
operation) cee (6.00) ce. (2.79) v (0.77)
{continued)
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Table 8—-‘Continued

Average Budget Share  _Marginal Budget Share _ Expenditure Elasticity

Commoaity Group Muda Gusau Muda Gusau Muda Gusau
{percent)
Hired private transport 0.49 0.05 1.09 -0.35 2.25 ~1.27
(10.60) {0.66) (8.59) (1.71) (5.46) (2.24)
Total 1.84 191 3.08 2.69 1.67 1.41
(23.42) {9.74) (14.09) {4.85) (6.46) (1.62)
Durables
Jewelry 0.80 0.21 2.77 0.37 3.47 1.74
(6.30) (5.97) (7.87) (3.68) (6.42) (1.80)
Furniture 0.45 0.25 1.05 0.14 2.33 0.59
(8.55) (3.12) (7.17) (0.65) (4.68) (0.53)
Cookers 0.07 ce 0.22 e 3.17
{5.89) e (6.73) Ve (5.27)
Mattresses and bedding 0.05 0.10 0.18 0.06 3.29 0.60
(3.76) (3.34) (4.45) (0.71) (3.54) (0.55)
Mats and rugs 0.04 0.08 0.07 0.02 1.71 0.27
(6.50) (3.64) {4.00) {0.35) (1.90) (1:08)
Small electrical items 0.41 0.43 1.28 0.61 3.14 1.42
{6.51) 4.77) (7.36) (2.39) (5.74) {0.81)
Television sets 0.13 vee 1.24 ce. 9.38
(1.96) el (6.61) ce. (6.76)
Refrigerators 0.03 e 0.13 cel 4.49
(1.74) ves (2.82) e (2.51)
Sewing machines 0.13 ces 0.17 e 1.24
(2.67) e (1.19) . (0.27)
Weapons A 0.07 e 022 ces 3.10
(0.84) e (0.93) v (0.73)
Total 2,12 1.14 7.10 1.42 3.35 1.25
(11.48) {6.93) (13.88) {3.06) (11.16) {0.70)
Education and health
Modern medicine 0.59 0.22 1.14 0.11 1.92 0.48
(13.44) (7.32) (9.28) (1.24) (5.08) (1.56)
Traditional medicine 0.25 0.05 0.22 0.03 0.89 ' 0.74
(9.63) (2.55) {3.09) (0.66) (0.44) {0.27)
Toiletries and cosmetics 0,34 0.81 0.45 1.38 1.31 1.71
(25.81) (17.92) (12.15) (10.83) (3.26) {5.18)
Books and papers 1.22 0.05 1.49 0.08 1.22 1.50
(20.04) (2.45) (8.82) (1.30) (1.83) (0.50)
School fees 049 ces 1.88 AR 3.85
(5.68) v (7.89) . (6.69)
Total 2.90 113 5.18 1.60 1.79 1.42
(23.26) (17.89) (15.01) (8.97) (7.58) (3.04)
Personal services and
entertainment
Domestic help and laundry 0.01 0.09 0.01 0.31 1.70 3.38
(3.98) (4.07) (2.44) \4.87) (1.15) (3.95)
Hairdressing 0.16 0.22 0.14 0.35 0.83 1.57
(21.22) (13.01) (6.36) (7.23) (1.48) (3.03)
{continued)
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Table 8— Continued

Average Budget Share _Marginal Sudget Share Expenditure Elasticity
Commodity Group Muda Gusau Muda Gusau Muda Gusau
{percent)
Meals and drinks out 1.1 0.54 1.83 0.40 1.65 0.75
(21.09) (6.39) (12.53) (1.70) {(5.64) (0.64)
Films and shows 0.17 0.01 0.28 0.03 1.63 295
(13.41) (2.21) (7.90) (2.30) {3.51) (1.75)
Other 0.07 0.08 0.17 -0.02 240 -0.21
(6.08) (2.70) (5.82) (0.20) (4.16) (1.34)
Total 1.52 0.94 243 1.08 1.59 1.15
(25.45) 9.73) (14.63) (3.97) (6.24) (0.61)
Social obligations
Gifts 0.94 1.90 1.97 3.17 2,10 1.67
(16.78) {14.11) {12.70) (8.34) {7.62) (3.87)
Weddings and festivals 0.57 2,22 v 3.91
{4.78) {6.74) {5.75)
Dowries 0.83 2,98 e 3.58
(4.76) (6.15) . {5.07)
Religious tithes and taxes 5.52 0.46 6.71 0.11 1.22 0.24
(24.61) (9.22) (10.79) (0.78) (2.19) (2.87)
Pilgrimages 3.69 6.35 ves 1.72
{20.65) (12.82) {6.15)
Total 11.54 2.36 20.23 3.28 1.75 1.39
(34.74) 17.12) (21.95) (8.43) {10.79) 2.74)

Sources; Calculated from household survey da'a collected by the Cooperative Program of the Food and Agriculture
Organization of the United Nations and the World Bank in the Muda region of Malaysia in 1972/73, and by
the Agricultural Projects Monitoring Evaluation and Planning Unit of the Federal Department of Rural
Development, Nigeria, in the Gusau region of Nigeria in 1976/77.

Note:

Figures in parentheses are t-statistics for the null hypotheses that the average and marginal budget shares

are zero and that the expenditure elasticity is unity.
a Cases of home renting are so few in both Muda and Gusau that they have not been included in the analysis.
® Expenditure data on repairs and operation of own transport are not available for Muda, but they are probably much

more important than in Gusau.

1970 than did Gusau in 1980. Rather, it re-
flects a greater emphasis on supplementary
education at traditional Koranic schools,
and a higher literacy rate among the popu-
lace.

Expenditure shares for personal services
and entertainment are a relatively minor
item in both regions, but the average house-
hold in Muda does allocate more to attending
films and shows and to eating and drinking
out, mostly in the local coffee shops.

Despite the commonality of their religion,
there are important differences in the share
of total expenditure allocated to social and
religious obligations. In particular, the

average household in Muda donates 5.5
percent of its total budget to the mosque in
the form of religious tithes—called zakat
and fitrah taxes. These payments are sup-
posedly distributed to the poor and are used
to help maintain the mosque. A further 3.7
percent of the budget is allocated to ex-
penses for pilgrimages to Mecca, an item
that figures even more prominently asa6.35
percent share of incremental expenditure.
In contras:, the average household in Gusau
allocates only 0.46 percent of its total
budget to taxes, and a further 1.9 percent to
gifts, The lack of any expenses recorded for
weddings or dowries in Gusau is surprising,
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however, and may simply reflect a failure to
record these items separately in the ques-
tionnaire.

Locational Linkages

To capture the locational linkages in-
herent in the expenditure data, a second
classification of all the goods and services
was undertaken. For this purpose there are
five groups: home-produced foods, locally
produced but purchased foods, imported
foods, locally produced nonfoods, and im-
ported nonfoods.

Home- produced foods are identified as
such in the survey data. Imported items
were taken to be those goods and services
supplied from outside the region, regardless
of whether they originate from the larger
national economy or from abroad. Both
types of imports represent leakages from the
regional economy. There are local trade and
distribution margins on most imported items,
which represent a locally produced service.
But because these margins typically amount
to only small shares of the value of the
goods sold, they are ignored in this study.

Locally produced items are taken to be
those goods or services whose production is
mostly undertaken within the region. Po-
tentially, problems could arise in delineating
these items, because almost any local pro-
duction involves the use of impo.ted inter-
mediaries. But in practice this is not 1serious
problem because the import content is rela-
tively small. In Muda, for exampl.>, the
value of imports as a share of sectoral gross
output is only 8 percent for paddy praduc-
vion, 7 percent for other agricultural prod-
ucts, 31 percent for fishing, 2 percent for
small-scale rice milling, 4 percent {or en-
tertainment, 15 percent for hotels nnd res-
taurants, 31 percent for residential con-
struction, and 24 percent for other services:42
Taken together, these sectors supply nearly
all of the locally produced items consumed
by farm households.

Of the foods purchased by Muda's farm
households, the following are classified as
locally produced: rice andrice flour, noodles
and bread, precooked foods, potatoes, other
starchy roots, fresh fruits and vegetables, all

fresh meat and fish, salted fish, eggs, fresh
milk, animal fats, and traditional beers and
spirits. Home- produced items may include
rice, fish, coconuts, bananas, eggs, and
fresh meat.

In Gusau purchased foods classified as
locally produced are sorghum, maize, millet,
rice, cowpeas, groundnuts, peppers and
vegetables, various nuts except coconuts,
sugarcane and crude sugar, sweet potatoes,
all fresh meat and fish, eggs, fresh and soured
milk, cereal flours and baked breads, snack
foods, all vegetable oils except palm oil and
margarine, some spices, and traditional beers.
As the farms in Gusau are much more diver-
sified than in Muda, almost any of these
products may be home produced.

There is a great deal of similarity in the
kinds of nonfoods produced locally for pur-
chase by farm households in Muda and
Gusau, These include several items of tail-
ored clothing; hats; wooden furniture; mats;
firewood; private schooling and medical care,
both traditional and modern; personal ser-
vices such as domestic servants, laundering,
and hairdressing; films, shows, eating and
drinking out; repairs, improvements, and
construction of houses; public transpor-
tation; repairs and operation of own trans-
port (these data are missing in Muda); and
taxes, gifts, and other social obligations. In
addition, a number of artisan products—
shoes, sandals, leather goods, pottery and
calabashes—are also produced locally in
Gusau but not in Muda.

Returning now to Table 6, the bottom
section contains the results on the locational
aspects of the expenditure patterns of the
average household in Muda and Gusau.

The average household in Gusau is more
dependent on home- produced foods. They
account for about 70 percent of the average
budget share for food compared to about40
percent in Muda. Part of this difference
may be explained by the greater diversity of
agriculture in Gusau; Muda's farms, at least
those in the project area, are confined to a
rice-growing monoculture. Prices and yields
are also much more uncertain in Gusau, and
farmers may act in a more self-reliant manner
simply to ensure their own survival.

The average household in both regions
allocated about 19 percent of its total ex-
penditure to locally produced but purchased

42 Figures are derived from Bell, Hazell, and Slade, Project Evaluation, Table 5-4.

36



foods. But the marginal budget share is
higher in Gusau—21 percent compared to
15 percent in Muda, In Gusau much of this
is for fresh meat and milk produced by the
Fulani herdsmen, indicating that there are
some interesting linkage effects to these
nomadic tribes. There are also linkages to
other local farmers because of increased
purchases of foodgrains, fresh fruits, vege-
tables, and some small livestock products.

The average household in Muda spends
62 percent of any incremental income on
nonfoods, and nearly two thirds of this is for
locally produced nonfoods. There are clearly
strong links here to the local towns and
large villages, particularly to the tailors,
carpenters, other artisans, and all manner of
persons employed in service and entertain-
ment activities. These kinds of linkages are
much weaker in Gusau, Only 24 percent of
incremental expenditure is spent on non-
foods, and a little less than half of this goes
for locally produced nonfoods. Put another
way, if the averag. ilousehold in each region
were to receive a gift of $100 for personal
expenditure, then the demand for locally
produced nonfood goods and services would
increase by $36.90 per household in Muda,
but by only $11.28 in Gusau.

To the local economy, household ex-
penditures on imported goods represent a
direct leakage. But as Siamwalla has argued,
if incremental income is spent on locally
produced goods that could be exported at a
constant price, that expenditure represents
a loss in export proceeds and is as much a
leakage as if the money were expended
upon imported goods.43 Thus the stimulative
effect of increased household expenditures
on the local economy is appropriately cap-
tured through the expenditure behavior for
all locally produced goods and services that
are also nontradables. To this end, all the
goods and services consumed were also
classified into tradable and nontradable
groups.

Of the locally produced nonfood goods
and services, none are exported from the
Muda region.#* Although comparable data
are not available from Gusau, there is little
reason to believe that they are exported
from there either. One reason is thatthey are
mostly local services, and these can only be

43 Siamwalla, “Growth Linkages.”

4 Bell, Hazell, and Slade, Project Evaluation, Table 5-4.

exported if the customer is imported into
the region. One or two items of minor vice
are produced that could conceivably attract
a few nonresident customers, and some
households living cutside theregion's boun-
daries might well venture into the local
towns to do their shopping, but such occur-
rences could only provide a minuscule mar-
ket for local service- oriented activities. And
many nonfood goods, for example items of
clothing or household furnishings, cater
specifically to local tastes and are not likely
to be in great demand in urban areas. It is
also unlikely that they can compete in other
rural areas because of the poor road con-
nections and the probable availability of
similar goods that are not burdened by in-
terregional transportation costs. Conse-
quently, for the purposes of this study, it is
assumed that all locally produced nonfood
goods and services are nontradables in both
regions,

Locally produced foods present a con-
trasting picture. The more important foods
are already exported from both regions:
Muda provides about 45 percent of Malaysia’s
national rice requirements, and Gusau is a
significant producer of sorghum, millet,
cowpeas, and groundnuts. In addition, both
regions export some livestock products, par-
ticularly meat, and Muda has a signifi:;ant
fishing industry, which sells mainly to Japan.

All foods that are currently exported from
the study areas are treated as tradables. In
Muda the tradables are rice, fresh fruits,
vegetables and starchy roots, and all fresh
meat and fish. Fish are packed in ice for re-
gional export, and meat is exported on the
hoof. The tradable foods in Gusau are sorghum
and millet, maize, rice, groundnuts, cowpeas,
starchy roots, and fresh meat. Again the
latter is sold on the hoof, in this case by the
Fulani herdsinen. Although other food items
could be expoi*ed in principle, the quantities
involved are too small for the development
of suitable marketing channels.

As shown in Table 6, the average budget
share for nontradables is about the same in
both regions, accounting for close to one
quarter of the total budget. But the marginal
budget share is higher in Muda—41 percent—
compared to 32 percent in Gusau. In other
words, every dollar of additional total house-
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hold expenditure has a 28 percent more
stimulative first-round effect on the local
economy in Muda than in Gusau.

Effect of Household
Characteristic Variables

The household characteristic variables
(the Z, variables in equation [5]), can affect
both &le intercept and the slope of the Engel
functions. Rather than report all the estimated
coefficients, it is more useful to summarize
the effect of each Z; variable by calculating
the change in the average budget shares given
an incremental change in the Z, variable.
That is, the derivatives §ABS,/0Z; are evalu-
ated. As these derivatives are functions of
total per capita expenditure E, they must be
evaluated at some chosen value of E. In this
study the mean value of E for the average
household is used. The implication of this
should be clear. For example, the change in
the average budget <hare for the ith good is
evaluated, given a small change in farm size,
by assuming that total per capita expenditure
does not change. This change in the ABS;
might be construed as a short-run effect,
for in the longer term per capita expenditure
will surely change with farm size. The model
is not a suitable vehicle for evaluating these
longer term changes in expenditure patterns,
though some insights can be gleaned from
the analysis of expenditure patterns ac-
cording to farm size deciles reported in the
next chapter.

Table9 shows the changes in the average
budget shares for the average household in
Muda given a small change in each of the Z,
variables defined in Table4. This discussion
focuses on those relationships that are sta-
tistically significant at the 5 percent confi-
dence level; that is, on those derivatives
having t-statistics greater than 1.65.

Family size (log N) has a significant and
negative effect on food expenditures. This
holds for all food groups except eggs and
dairy products. If the average family size
were to increase while per capita expenditure
remained constant, then the average budget
share for food, alcohol, and tobacco would
decline. But the average budget share for all
nonfoods would increase, and especially
the share for locally produced nonfoods.

Changes in the composition of the family
are also important. Babies and young chil-
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dren increase the average budget share for
fruits and vegetables, eggs and dairy prod-
ucts.clothing, and consumer expendables.
Babies and women add to relative health
costs, and youths 6-15 years old increase
the average budget shares for education
and weddings and dowries.

The operated paddy area and the size of
the house garden are positively related to
the average budget share for food, and they
increase the relative dependence on home-

grown foods. Not surprisingly, the paddy area
is positively related to the average budget
share for cereals, whereas the size of the food
garden increases the share of the budget al-
located to fruits, vegetables, and livestock
products.

The older the household head, the greater
the share of the budget allocated to non-
foods, and particularly to locally produced
nonfoods. The more educated the house-
hold head, the greater the importance of
livestock products, clothing and footwear,
transport, education and health, and per-
sonal services and entertainment in the
budget. Education also reduces the average
budget share for locally produced nonfood
goods and services and increases the share
of imports.

Malays apparently allocate lower average
budget shares to all kinds of foods than their
non-Malay counterparts. Their demand is
also linked more closely to the local nonfood
economy.

Access to consumer credit increases the
average budget share for foods but mostly
for imported food items. Surprisingly, credit
does not have a significant effect on the
share of durables, housing, or clothing ex-
penditures in the budget, and it reduces the
strength of the demand links for locally pro-
duced nonfoods.

The double-cropping variables capture
some of the dynamics of aciustment to the
irrigation project. Farm households that have
been double cropping for four or more years
spend less on purchased foods on average
than all other households, and they have
larger budget shares for housing and social
obligations. A significant item among social
obligations is the pilgrimage to Mecca. When
irrigation was introduced, paving the way to
greater prosperity, many farmers joined sav-
ings clubs with the explicit purpose of fi-
nancing a pilgrimage by air.

Table 9 shows the differences in the
change in the average budget shares for those
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Table 9— Effect of household characteristics on average budget shares for selected commodity and locational groups in Muda,

1972/73
Difference
Between
DCLONG
EDUCA- and
Group Log N FARM GARDEN BABY CHID YOUTH WOMEN AGE DCLONG DCSHORT RACE TION CREDIT DCSHORT R?
Commodity group

Food, alcohol, and tobacco -13.12 0.92 1.70 -3.44 -922 -5.11 -0.62 0.10 -0.74 1.22 ~11.07 -0.58 5.88 -1.96 0.595
(12.14) (1.68) (0.77) (0.35) (2.78) (1.92) (0.22) {3.12) (0.46) (0.81) (6.06) (0.80) (1.48) (2.48)

Cereals and cereal products -4.78 070 -193 -1997 -998 -290 -241 0.05 1.46 1.96 -266 -1.00 1.06 -0.51 0.550
(6.61) (1.91) (1.31) (3.04) (4.49) (1.63) {1.28) (2.52) (1.37) (1.96) (2.18) (2.07) (0.40) (0.96)

Fruits, vegetables, and nuts -1.25 0.24 1.89 4.37 0.54 -0.36 0.47 0.01 -0.56 -0.40 -0.50 0.27 -0.68 -0.15 0.150
(427) (1.59) (3.14) (1.64) (0.60) (0.80) {(0.62) (1.00) (1.29) (0.99)  (1.00} (1.38)  (0.63) (0.71)

Meat and fish -2.84 0.41 1.18 1.11 -1.69 0.55 1.53 0.03 0.45 0.69 -3.96 0.49 -0.30 -0.24 0.267
(7.42) (2.12) (1.51) (0.32) (l.44) (0.39) (1.54) (2.99) {0.80) (1.29) (6.12) (1.91) {0.21) {0.85)

Eggs and dairy products 030 -0.08 0.53 5.70 211 -0.14 0.60 0.00 -0.13 -0.09 -1.64 0.15 0.87 -0.03 0.164
{1.97) (1.09) (1.70) (4.13) (4.52) (0.37) (1.51) (0.42) (0.56) {0.44) (6.40) (1.48) {1.56) {0.30)

Clothing and footwear 1.56 -0.34 -0.61 1.71 2.66 0.05 232 -005 -052 -0.53 1.97 0.77 -1.10 0.00 0.150
(3.98) (1.73) (0.76) (0.48) {(2.21) (0.05) (2.27) (3.88) (0.91) {0.97) (2.97) (2.94) {0.76) {0.00)

Consumer expendables 0.16 -0.13 0.07 4.10 0.55 -0.09 0.81 000 -086 -0.56 0.19 0.21 -0.62 -0.30 0.054
(0.79) (1.27) (0.17) (2.27) (0.89) (0.19) {1.57v {0.57) (2.94) {2.02) (0.58) (1.61) {0.85) {2.07)

Housing 1.75 -1.21 -0.72 ~2.87 5.04 0.47 -5.08 -0.01 1.98 -0.40 249 -1.78 -3.83 2.38 0.169
{2.05) (2.78) (0.41) {0.37) (1.92) (0.22) (2.29) (0.34) (1.58) {0.33) (1.73)  (3.11) (1.22) {3.80)

Transport 0.88 0.02 0.21 ~2.30 -1.16 -0.09 0.68 -0.01 -0.75 -0.56 0.83 0.30 0.42 -0.19 0.118
(4.30) (0.17) (0.50) ({1.23) (1.84) (0.18) 1.28) (1.53) {2.49) {1.98) {240) (2.21) {0.56) {1.26)

Durables 1.69 -0.60 -1.34 -5.73 064 -134 0.52 -0.02 -0.81 -1.41 1.68 0.33 0.68 0.60 0.164
(3.51) ({2.47) {1.36) (1.31) (0.43) (1.13) (0.42) (1.39) (1.15) (2.12) (2.07) (1.04) (0.38) (1.71)

Education and health 1.84 0.05 -0.65 474 -1.34 242 1.56 002 -044 -0.32 -0.95 0.97 -0.82 -0.12 0.187
(5.67) (0.32) {0.98) (1.61) (1.34) (3.03) (1.85) (2.35) {0.92) (0.72) (1.73) (4.45) (0.69) {0.49)

Personal services and

entertainment 0.17 0.00 0.28 0.52 0.36 -0.86 -1.07 -0.03 0.08 0.13 -0.13 0.23 0.00 -0.05 0.185

(1.08) (0.04) (091) (0.36) (0.75) {2.25) (2.63) (5.75) (0.34) (0.58) (0.50) (2.23) {0.00) (0.41)

{continued)



Table 9— Continued

Difference
Between
DCLONG
EDUCA- and
Group Log N FARM GARDEN BABY CHILD YOUTH WOMEN AGE DCLONG DCSHORT RACE TION CREDIT DCSHORT R?
Social obligations 5.07 1.29 1.05 3.27 248 456 087 -0.01 2.07 243 498 -046 -0.60 -0.37 0.265
(5.86) (2.93) (0.59) (0.42) (0.93) (2.14) (0.39) (0.38) (1.62) (2.02) (3.40) (0.79) (0.19) (0.58)
Locational group
Food
Home produced -4.87 1.27 069 -1633 -9.27 -1.23 0.28 0.09 6.54 6.46 -0.58 -1.02 -1.00 0.09 0.459
(5.39) (2.76) (0.37) (1.99) (3.33) (0.55) {0.12) (3.53) (4.92) (5.14) (0.38)  (1.69) (0.30) (0.13)
Locally produced -3.34 -0.15 1.42 252 -1.27 -166 -084 0.01 -465 -3.63 -1.77 0.89 2.01 -1.01 0.242
(5.22) (0.47) (1.08) (0.43) (0.64) (1.05) (0.50) (0.67) (4.94) (4.09) (7.19)  (2.06) (0.86) (2.17)
Imported -491 -0.19 -040 10.36 1.31 -2.23 -0.06 -0.01 -2.63 -1.60 -2.72 -044 4.87 -1.03 0.280
(8.15) (0.63) (0.32) (1.89) (0.71) (1.50} (0.04) (042) (2.97) (1.91) (2.67) (1.10) (2.21) (2.34)
Nonfood
Locally produced 7.95 -0.12 ~1.46 -1.39 5.52 -0.87 -4.89 -0.03 2.05 0.65 1096 -1.91 -2.68 1.40 0.456
(8.04) (0.23) (0.72) (0.15) (1.81) (0.36) (1.90) (1.19) (1.41) (0.47) (6.56) (2.88) (0.74) (1.93)
Imported 5.17 -0.81 -0.24 4.83 3.71 5.98 550 -0.06 -1.31 -1.87 0.11 2.49 -3.20 0.56 0.281
(6.57) (2.02) (0.15) (0.68) (1.53) (3.08) {2.69) (2.78) (1.13) (1.71) (0.08) (4.72) (1.11) (0.97)
Nontradables 6.68 -0.C3 0.16 0.63 683 -067 -4.13 -0.02 1.50 0.57 9.77 -1.65 -3 36 0.93 0.431
(7.00) (0.17) (0.08) (0.07) (2.33) (0.29) (1.66) (0.78) (1.07) (0.43) (6.06) (2.57) (0.96) (1.34)

Source: Calculated from household survey data collected by the Cooperative Program of the Food and Agriculture Organization of the United Nations and the World Bank in the
Muda region of Malaysia in 1972/73.

Notes: Figures in parentheses are t-statistics for the null hypothesis that the tabulated coefficients are zero. All variables are evaluated at their sample means.
Log N is the log of family size. FARM is operated paddy area per capita and GARDEN is house garden area per capita. BABY is the number of children less than one year
old as a proportion of family size, CHILD is the number of children from one to five years old as a proportion of family size, and YOUTH is the number of children between 6
and 15 years old as a proportion of family size. Similarly, the number of women as a proportion of family size is denoted by WOMEN. AGE is the age of the head of a
household DCLONG and DCSHORT are both dummies for double cropping. The former is long term; four or more years equals 1, anything else is 0. The latter is short term;
between one and three years equal 1 and anything else equals 0. RACE is also a dummy, for which Malay is 1 and others are 0. Under EDUCATION, if the head of the
household has no formal education, 0 is given; if he has some, a 1 is given. CREDIT is loans for consumption as a proportion of total expenditure.



who have been double cropping for four or
more years and for those who have been
double cropping only one to three years,
together with the t-statistics for these dif-
ferences. Long-term double croppers have
significantly smaller average budget shares
for food, alcohol, and tobacco, but larger
shares for housing and locally produced
nonfood goods and services. The strength of
the demand links to the local towns and vil-
lages increases with the years of double
cropping.

Comparable results for Gusau are to be
.found in Table 10, though the selection of Z;
variables is more limited. The variables are
defined in Table 5.

The effect of family size (log N) is much
the same as in Muda; additions to the family
while total expenditure is held constant re-
duce the average budget share for all foods
except eggs and dairy products. Because
some of the eggs and dairy products are
homegrown, increases in family size raise
the average budget share for home- produced
foods. Increases in family size also strengthen
the links to the local nonfood sectors.

The percentage of children less than 14
years old in the family has a statistically sig-
nificant effect on the average budget share
for foods, particularly cereals, meat and fish,
and home-produced and locally grown foods.
However, these children do not have a sig-
nificant effect orn nonfood expenditure.

Farm size has much the same effect as in
Muda. An increase in farm size raises the
average budget share for all foods except
eggs and dairy products, and it increases the
relative dependence on home-produced
foods.

The Hausa have a lower average budget
share for food, alcohol, and tobacco than
other tribes; in particular, they consume
fewer eggs and dairy products. However,
their average expenditure shares for con-
sumer expendables and locally produced
nonfoods as a group are significantly larger.

Unlike in Muda, access to consumer
credit reduces the average hudget share for
foods and increases the share of nonfoods
in the budget. It has a positive effect on
clothing and footwear, consumer expend-
ables, social obligations, education and
health, durables, and personal services and
entertainment, although only the latter two
effects are significant at the 5 percent con-
fidence tevel. Credit also has a positive but
insignificant effect on the average budget

share for locally produced nonfoods. Credit,
therefore, is not a particularly useful policy
instrument for strengthening demand links
to the local economy.

The coefficients obtained for household
size in Tables9 and 10 provide some insight
into any economies of scale in total con-
sumption conferred by household size.

Consider the extreme hypothesis that
household size gives no economies of scale
whatsoever in total expenditure. In this case
per capita expenditure would be the only
relevant indicator of a household's purchas-
ing power, and the family size variable in
Tables 9 and 10 would be insignificant in
predicting the average budget shares for
each group of commodities. As the columns
using per capita expenditure in Table 11
show, the hypothesis that there are no econ-
omies of scale can berejected at the 10 per-
cent confidence level in Muda using all the
commodity groups except consumer ex-
pendables and personal services and enter-
tainment. But the hypothesis can only be
rejected on the basis of results for food, al-
cohol, and tobacco, clothing and footwear,
housing, and social obligations in Gusau,

On the other hand, if there are some
economies conferred by household size,
then the following relations should be true.
For luxury goods (those with expenditure
elasticities greater than one), family size
would be positively related to the average
budget share if pcr capita expenditure is
held constant and negatively related if total
household expenditure is held constant.
For necessities (expenditure elasticities less
than one), the opposite relationships should
hold. Family size should be negatively re-
lated to the average budget share if per capita
expenditure is held constant and positively
related if total household expenditure is
held constant.

These conditions are met for all the com-
modity groups in Muda (Table 11). But they
are only satisfied for food, alcohol, and
tobacco, clothing and footwear, transport,
and education and health in Gusau, and even
then many f the coefficients are not sig-
nificantly different from zero.

In sum, there is much stronger evidence
for cconomies of household size in total ex-
penditure in Muda than in Gusau. This is
consistent with the higheyv living standards
in Muda: households have more goods that
they can share among their members,
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Table 10— Effect of household characteristics on average budget shares for selected
commodity and locational groups in Gusau, 1976/77

Group Log N FARM CHILD CREDIT TRIBE RELIGION R?
Commodity group
Food, alcohol, and tobacco  -2.00 0.42 -1.49 -18.56 -1.84 1.96 0.092
(1.77} (0.26) {0.50) (1.32) (1.71) {0.66)
Cereals and cereal products  -3.10 1.87 -11.22 -6.04 -0.54 4.42 0.212
(1.97 (0.84) (2.70) (0.31) {0.36) (1.07)
Fruits, vegetables, and nuts  -0.54 0.34 2.82 -3.26 1.97 0.00 0.064
(0.74) (0.33) (1.46) (0.36) (2.83) (0.00)
Meat and fish -0.71 0.03 6.03 8.92 2.02 -0.84 0.156
(1.10) {0.03) (3.52) (1.10) (3.28) {0.49)
Eggs and dairy products 3.14 -1.31 -0.38 -22.01 -6.94 1.32 0.223
(3.13) (0.93) (0.14) (1.75) (7.23) (0.50)
Clothing and footwear 0.76 -0,90 243 1.76 0.56 -1.14 0.061
(1.30) (1.10) {1.58) (0.24) (1.01) (0.75)
Consumer expendables -0.32 -0.27 -1.03 3.98 0.81 047 0.038
{0.88) (0.52) (1.07) (0.87) (2.32) (0.49)
Housing : 0.19 0.14 0.32 -0.06 -0.10 0.08 0.037
(1.60) {0.86) (1.02) (0.04) (0.5Y) (0.24)
Transport 0.47 1.15 0.54 -2.87 0.43 1.00 0.072
(1.19) (2.08) {0.52) {0.59) (1.14) {0.97)
Durables -0.03 0.02 -0.44 6.89 -0.33 0.16 0.033
{0.08) {0.05) (0.51) (1.67) (1.04) {0.18)
Education and health 0.06 -0.20 0.23 2.05 -0.01 0.17 0.062
{0.46) (1.14) (0.70) (1.30) {0.05) {0.50)
Personal services and
entertainment -0.02 -0.15 0.08 491 0.12 -1.65 0.061
(0.12) (0.54) {0.15) (2.04) {0.66) (3.24)
Social obligations 0.90 -0.22 -0.63 1.90 0.36 -1.04 0.073
(3.27) (0.56) (0.87) {0.55) (1.38) (1.44)
Locational group
Food
Home produced 476 4.88 -14.21 -70.28 -6.83 0.84 0.098
{1.95) (1.42) (2.20) {2.30) (2.93) {0.13)
Locally produced -5.82 -4.41 12.20 51.89 3.83 2.52 0.134
{3.58) (1.92) (2.83) (2.55) (2.46) {0.59)
Imported -0.94 -0.05 0.53 -0.17 1.15 -1.40 0,108
{2.45) (0.09) {0.52) (0.04) (3.15) {1.39)
Nonfood
Locally produced 1.77 -0.26 0.21 494 0.97 -2.51 0.105
(2.76) (0.29) {0.13) (0.61) {1.58) (1.48)
Imported 0.23 -0.16 1.27 13.62 0.87 0.55 0.053
{0.31) {0.15) {0.66) {1.50} (1.26) {0.29)
Nontradables 3.81 -1.77 0.04 3.22 -4.64 0.55 0.176
(3.16} {1.04) (0.01) {0.21) (4.02) {0.17)
{continued)
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Table 10— Continued

Source; Calculated from household survey data collected by the Agricultural Projects Monitoring, Evaluation and
Planning Unit of the Federal Department of Rural Development, Nigeria, in the Gusau region of Nigeria in
1976/77.

Notes: Figures in parentheses are t-statistics for the null hypothesis that the tabulated coefficients are zero. All
variables are evaluated at their sample means.

Log N isthe log of family size. FARM is operated farm size per capita. CHILD is the number of children less
than 14 years old as a proportion of family size. CREDIT is the loans for consumption as a proportion of total
expenditure. TRIBE and RELIGION are both dummies, For the first, the Hausa are given | and othars, 0. For the
second, Muslims are given 1 and others, 0.

Table 11— Effect of family size on average budget shares under different scale hy-
potheses, Muda, 1972/73, and Gusau, 1976/77

Muda Gusau
Log N with  Log N with Log N with  Log N with
Constant Constant Constant Constant
Expenditure Per Capita  Household Expenditure Per Capita  Household
Commodity Group Elasticity  Expenditure Expenditure Elasticity Expenditure Expenditure
Food, alcohol, and 0.57 -13.12 14.69 0.94 -2,00 2.34
tobacco (28.85) (12.14) (13.90) {-3.29) (1.77)* (1.69)
Clothing and footwear 1.39 1.56 -0.30 1.24 0.76 -0.51
{6.31) (3.98)% (0.79) (2.44) (1.30 (0.72)
Consumer expendables 1.09 0.16 ~-0.03 1.02 -0.32 -0.28
(1.64) (0.79) {0.14) {0.22) {0.88) (0.62)
Housing 3.02 1.75 -5.23 1.40 0.19 -0.01
(10.44) (2.05)4 {6.25) {0.85) (1.60)* {0.07)
Transport 1.67 0.88 -0.40 1.41 0.47 -091
(6.46) {4.30)* (2.00) (1.62) (1.19) (1.90)
Durables 3.35 1.69 -2.49 1.25 -0.03 -0.32
{11.16) (3.51)2 (5.29) (0.70) {0.08) (0.80)
Education and health 1.79 1.84 ~0.40 1.42 0.06 -0.31
(7.50) (5.67)* {1.26) (3.04) :0.46) {1.98)
Personal services and 1.59 0.17 -0.78 1.15 -0.02 -0.,09
entertainment (6.24) (1.08) (5.14) {0.61) (0.12) {0.38)
Social obligations 1.75 5.07 ~5.06 1.39 0.90 0.09
(10.79) (5.86)? {5.98) (2.74) (3.27)* (0.26)

Sources: Calculated from household survey data collected by the Cooperative Program of the Food and Agriculture
Organization of the Unlted Nations and the World Bank in the Muda region of Malaysla In 1972/73, and by
the Agricultural Projects Monitoring Evaluatlon and Planning Unit of the Federal Department of Rural
Development, Nigeria, in the Gusau region of Nigeria in 1976/77.

? The hypothesls that there are no economies of household size can be rejected at the 10 percent level,
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6

EXPENDITURE BEHAVIOR BY INCOME GROUP

A key obijective of this study is to analyze
how the changes in income distribution that
accompany growth affect the aggregate de-
mand for different goods and services, and
particularly how they affect the strength of
the aggregate demand linkages to the local
economy. In this respect results showing
the effects of small changes in per capita
income on the expenditures of the average
household are of limited value. The results
derived from an analysis of the expenditure
behavior of households representing different
income or farm size groups are more per-
tinent. Such results are more complex than
Engel relations because household charac-
teristics, such as family size and composition,
also change. These differences in household
characteristics must be allowed for in any
analysis of policies or technologies that
change the distribution of income among
different types of households.

Expenditure Behavior
by Per Capita Expenditure
Decile

Per capita expenditure was chosen as
the measure for dividing households into
income groups. Tables 12 and 13 show the
marginal budget shares for different com-
modity groups by per capita expenditure
decile in the two study regions (the average
budget shares are reported in Appendix 2).
All the household characteristic variables
were evaluated at their decile means in de-
riving these results; the means of selected
variables are reported in the bottom section
of the tables.

In bothregions the average family size is
strongly but inversely related to per capita
expenditure, The size of the farm the house-

hold operates increases with per capita
expenditure in Muds., but this relationship
is less certain in Gusau. The sample correla-
tion between farm size and per capita ex-
penditure is 0.32 in Muda and only 0.07 in
Gusau. Thus, households with low per capita
expenditure are not necessarily the smaller
farms, or vice versa.

In Muda, the marginal budget shares for
all food groups decline sharply between the
bottom and top per capita expenditure deciles.
The marginal budget share for total food,
alcohol, and tobacco declines from 67 per-
cent for the bottom decile to 14 percent for
the top decile. The decline-is particularly
sharp for cereals and cereal products, and
hence for home-produced foods.

In contrast, the marginal budget share
for total food, alcohol, and tobacco does
not change significantly between expenditure
deciles in Gusau.#3 There is a sharp drop in
the share allocated to cereals and rereal
products, but this is offset by incieasing
marginal budget shares for fruits, vegetables,
and nuts; meat and fish; and eggs and dairy
products. As in Muda, the marginal budget
share for home-produced foods declines
between the bottom and top expenditure
deciles.

The insignificant decline in the marginal
budget share for total food, alcohol, and
tobacco in Gusau is quite unusual, though
this finding is tempered by thedecline inthe
average budget share reported in Appendix
2, Table 18. The average budget share for
total food, alcohol, and tobacco declines
from 84.7 percent for the bottom per capita
expenditure decile to 80.0 percent for the
top decile. Engel's Law that just such a
decline occurs is upheld. But this decline in
the average budget share is modest, in sharp
contrast to the Muda results (Appendix 2,
Table 19), to King and Byerlee's results from

45 gjgnificance tests for differences between the marginal budget shares of the second and ninth dzciles are repoited

in Table 14.
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Table 12— Marginal budget shares by per capita expenditure decile in Muda, 1972/
73

Per Capita Expenditure Decile

Group Ist 2nd 3rd 4th Sth 6th 7th 8th 9th 10th
{percent)
Commodity group
Food, alcohol, and tobacco 67.39 57.94 51.98 49.61 4557 41.88 37.63 3527 27.71 13.89
Cereals and cereal products 21.88 1842 1564 1534 1341 1227 1039 943 622 0.53
Fruits, vegetables, and nuts 9.85 8,75 830 802 760 698 679 649 594 442
Meat and fish 12.19 1054 952 911 852 817 724 716 573 346
Eggs and dairy products  2.61 238 214 201 1.85 176 1.57 1.52 142 096
Clothing and footwear 792 820 833 838 814 807 794 770 787 744
Consumer expendables 458 425 410 413 395 379 367 359 352 310
Housing 2.51 550 7.88 764 1006 1055 1235 13.76 1547 2029
Transport 233 253 277 282 284 296 309 301 326 3.58
Durables -1.01 1.70 283 405 495 594 685 8.00 982 1322
Education and health 222 316 331° 412 405 489 517 545 653 771
Personal services and
entertainment 1.65 199 233 212 239 240 236 239 263 289
Social obligations 1241 1473 1645 17.12 18.06 19.53 2094 20.82 23.18 27.89
Locational group
Food
Home produced 2247 1836 1544 1554 1352 1254 1022 971 534 -1.17
Locally produced 2140 1947 18.11 1699 1605 1507 1429 13.55 1275 9.88
Imported 2353 20.11 1843 17.08 1600 1427 13.12 1202 962 5.18
Nonfood
Locally produced 17.87 23.50 27.70 2874 3206 34.21 37.36 3891 43.06 5279
Imported 1474 18,56 2031 21.64 2237 2390 2501 2582 29.23 33.32
Nontradables 23.72 28.64 3242 3335 3630 38.12 41.07 4247 46.18 5492
Average farm size (acres)? 214 233 302 312 333 414 408 400 450 564
Average family size 707 664 642 590 545 543 527 466 465 389

Per capita expenditure (}M$) 150.00

197.00 225.00° 255.00 289.00 327.00 369.00 419.00 514.00 820.00

Source: Calculated from household survey data collected b'y the Cooperative Program of the Food and Agriculture
Organization of the United Nations and the World Bank in the Muda region of Malaysia in 1972/73.

Note:
? Farm area is the operated paddy area.

Sierra Leone, and even to the expenditure
patterns of households in the Zaria villages
analyzed by Simmons.46

A distinguishing feature of the Gusau
area that may account for the almost con-
stant marginal budget share for food among
income groups is the isolation of most of its
villages from small towns or urban areas.4’
There may simply be little else to buy other
than food without an arduous and time-
consuming trip to the nearest town. Also,
noncereal foods are considerably more ex-

All household character. "*ic variables are evaluated at decile means.

pensive relative to cereals in Gusau than in
Muda, and a large share of the budget is
required simply to enable the richer house-
holds to diversify their diets. For example,
the relative price of beef to sorghum or millet
is about 10:1 in Gusau. In contrast, the rela-
tive price of fish (the main beef substitute)
to rice is only 5:1 in Muda. One suspects,
too, that the ratios of the prices of nonfoods
to foods are also less favorable in Gusau
than in Muda, though this is difficult to
substantiate with the available data.

46 King and Byerlee, Income Distribution; and Simmons, “Rural Household Expenditures,” Figure 3,

47 Another possible explanation may be an underreporting of food expenditures on gifts, feasts, and other ceremonies
in the Gusau survey. Simmons reports a much higher average budget share for these items in her survey, and they do
increase with total household expenditure. On the other hand, her results may simply reflect the higher income status
of her households (Simmons, " Rural Household Expenditures”).
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Table 13— Marginal budget shares by per capita expenditure decile in Gusau, 1976/

77
Per Capita Expenditure Decile
Group st 2nd 3rd 4th 5th 6th 7th 8th 9th  10th
{percent)
Commodity group

Food, alcohol, and tobacco  77.88 76.74 76.75
Cereals and cereal products 50.99 44.40 42.07
Fruits, vegetables, and nuts 457 594  6.71

Meat and fish 7.22 944 11.44
Eggs and dairy products  7.32 850  7.57
Clothing and footwear 887 9.08 931
Consumer expendables 423 433 444
Housing 0.45 0.48 0.45
Transport 1.49 1.98 2,04
Durables 0.77 1.21 1.36
Education and health 1.41 1.57 1.57
Personal services and
entertainment 1.34 1.21 1.09
Social obligations 357 339 299
Locational group
Food
Home produced 59.15 53.55 50.05
Locally produced 1449 18.62 21.73
Imported 423 457 497
Nonfood
Locally produced 1095 11.05 10.56
Imported 11,17 1221 12,69
Nontradahles 2696 2922 27.61
Average farm size (acres)* 8.52 1098 9.03
Average family size 1252 1048 7.66

Per capita expenditure (N) 42.00 6200 73.00

7689 7645 7626 7618 7578 76.15 75.89
39.80 37.86 3540 34.56 31.49 3045 2648
761 818 859 956 9.68 1041 11.72
11.03 1132 1144 1270 1272 1280 13.58
877 928 1073 835 11.00 1139 1228
894 898 896 885 892 856 83l
445 447 439 472 449 457 466
041 043 046 034 042 037 032
227 252 277 262 288 295 316
133 133 L37 1.54  1.65 1.71 1.91
1.53  1.57 1.59 157 1.64 164 1.68

1.08 104 099 113 107 099 1.00
309 320 322 306 315 306 3.06

50.82 5000 5008 46.16 46.60 46.18 43.82
2063 2092 2047 2362 2301 2359 2522
544 553 570 639 618 639 685

1073 11.02 1121 1093 11.24 1094 10.96
12.38 1253 1253 1290 1298 11291 13.14
2929 3049 3206 30.11 33.09 33.75 35.61

794 1008 821 763 9.02 1023 982
7.31 766 769 562 624 545 4.61
84.00 96.00 107.00 120.00 140.00 163.00 221.00

Source: Calculated from household survey data collected by the Agricultural Projects Monitoring Evaluation and
Planning Unit of the Federal Department of Rural Development, Nlgeria, in the Gusau region of Nigeria in

1976/717.

Note: All household characteristic variables are evaluated at decile means.

* This is the operated farm area.

There is no significant change in the
marginal budget shares for clothing and
footwear or consumer expendables between
expenditure deciles in either region. But in
Muda the marginal budget shares for all
other nonfoods increase significantly be-
tween the bottom and top expenditure dec-
iles, especially for housing, durables, social
obligations, and the aggregate of locally
produced nonfoods. These demand patterns
are absent in Gusau, and there are no sig-
nificant changes in the marginal budget
shares for any nonfood category between
per capita expenditure deciles.

If total expenditures were redistributed
from the upper to the lower per capita ex-
penditure deciles in Muda, this would in-
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crease the apgregate regional demand for
foods, particularly cereals, and reduce the
aggregate demand for locally produced non-
food goods and services. For example, the
transfer of U.S. $1.00 of total expenditure
from the ninth to the second decile would
increase the aggregate regional demand for
food, alcohol, and tobacco by about 30
cents (see Table 14). It would also reduce
the demand for locally produced nonfoods
by about 20 cents, and reduce the demand
for all nontradables by approximately 18
cents. The net result would be a weakening
in the demand linkages to the local nonfarm
economy.

This pzitern holds quite generally across
per capita expenditure deciles in Muda, as
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Table 14—Effects of a transfer of U.S. $1.00 of expenditure from the ninth to the
second per capita expenditure decile on regional demand in Muda, 1972/

-73, and Gusau, 1976/77

Muda Gusau
Increase in Increase in
Regional Regional
Group Dem.nd t- Statistic* Demand t-Statistic®
{cents) (cents)
Commodity group
Food, alcohol, and tobacco 30.23 12.14 0.59 0.22
Cereals and cereal products 12.20 7.33 13.95 3.79
Fruits, vegetables, and nuts 281 4,15 -446 2.62
Meat and fish 481 5.44 -3.36 2,22
Eggs and dairy products 0.96 2.74 -2.89 1.23
Clothing and footwear 0.32 0.36 0.52 0.39
Consumer expendables 0.73 1.58 -0.24 0.28
Housing -9.97 5.06 0.11 041
Transport -0.73 1.54 -0.97 1.06
Durables -8.12 7.33 -0.50 0.65
Education and health -3.37 451 -0.07 0.24
Personal services and entertainment -0.64 1.78 0.22 0.49
Social obligations -8.45 4.24 0.33 0.51
Locational group
Food
Home produced 13.01 6.25 7.38 1.29
Locally produced 6.72 4.56 -497 1.30
Imported 10.49 7.56 -1.82 204
Nonfood
Locally produced ~19.56 8.59 0.11 0.08
Imported -10.66 5.88 -0.70 0.41
Nontradables ~17.53 7.98 -4,53 1.61

Sources: Calculated from household survey data collected by the Cooperative Program of the Food and Agriculture
Organization of the United Nations and the World Bank in the Muda region of Malaysia in 1972/73, and by
the Agricultural Projects Monitoring, Evaluation and Planning Unit of the Federal Department of Rural
Development, Nigeria, in the Gusau region of Nigeria in 1976/77.

4 Theseare for the null hypothesis that there are no differences between the marginal budget shares forthe ninthand

second deciles.

shown graphically in Figure 4. Incremental
expenditures on nontradables -increase
sharply and monotonica!ly with increasing
per capita expenditure deciles.

The results for Gusau show similar but
weaker patterns. If U.S. $1.00 of total ex-
penditure is transferred from the ninth to
the second decile {see Table 14), then the
aggregate regional demand for food, alcohol,
and tobacco would only increase by about
half a cent. But it would increase the
aggregate demand for cereals and cereal
products by about 14 cents and reduce the
aggregate demand for meat and livestock
products by about 6 cents. The aggregate
regional demand for nonfoods would not
change significantly. But there would be a

48 King and Byzrlee, /ncome Distribution,

decline in the aggregate demand for non-
tradables of 5 cents, mostly because of
reduced expenditure on meat and livestock
products.

Figure 4 portrays the situation more gen-
erally. As in Muda, the marginal budget
share for nontradables increases between
the lower and upper per capita expenditure
deciles. But the rate of increase is not as
strong s in Muda, nor is it monotonic,
Consequently, income distribution concerns
will be less important for regional develop-
ment in Gusau.

Kir._ and Byerlee's study of rural house-
hold expenditure behavior in Sierra Leone
provides a useful comparison to the Muda
and Gusau results#8 Figure 5 summarizes
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_ Figure 4—Marginal budget shares of locally produced goods and services, by per
capita expenditure decile, Muda, 1972/73, and Gusau, 1976/77
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Figure 5—Marginal budget shares of locally produced goods and services, by per
capita expenditure decile, Sierra Leone, 1974/75
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Source: R. P. King and D. Byerlee, Income Distribution, Consumption Patterns, and Consumnption Linkages in Rural Sterra
Leone, African Rural Economy Paper 16 {East Lansing, Mich.: Michigan State University, 1977), Table 5.5.
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their results on rural demand linkages by
per capita expenditure decile, Unfortunately,
they do not report separate results for all
expenditure deciles, nor do they provide
enough information to identify the marginal
budget shares for nontradables.

The size of the marginal budget share for
rurally produced nonfoods is about the
same in rural Sierra Leone as in Gusau—
about 12 percent for the average household.
But unlike Gusau, this marginal budget
share increases sharply between the lower
and upper expenditure deciles. 1n this re-
spect the Sierra Leone results are more
consistent with Muda, and assuming that
most foods are tradables, then the richer
deciles have the strongest demand links to
the local economy.

Expenditure Behavior by
Farm Size Decile

The analysis of expenditure behavior by
per capita expenditure decile has shown
some important relations that may be useful
for regional development strategy, as will be
seen in the next section. But these relations
may be difficult to exploit in practice because
of problems in measuring household ex-
renditure. If similar results also hold for
farm size deciles, then a more useful basis
for policy prescription may emerge.

1t has already been noted that the cor-
relations between operated farm size and
per capita expenditure are weak in both
Muda and Gusau {0.32 and 0.07, respec-
tively). As such, it does not follow that the
expenditure behavior of the richer house-
holds, measured in per capita expenditure
terms, will correspond to the expenditure
behavior of the larger farms. A separate
analysis was undertaken after reclassifying
all the households. The resultant marginal

budget shares are reported in Tables 15 and
16, and in Figure 6. The average budget
shares for different farm size deciles are
repo 'ed in Appendix 2, Tables 20 and 21.

It turns out that there is a strong similarity
between the changes in expenditure patterns
across farm size and per capita expenditure
deciles. In Muda the households with larger
farms have lower marginal budget shares for
foods, and larger marginal budget shares for
nonfoods, especially these that are produced
locally. The marginal budget share for non-
tradables also increases between the lower
and upper farm size deciles. But the rate of
increase in these marginal budget shares is
lower than with per capita expenditure dec-
iles (see Figures 4 and 6). Thus, although
total expenditure increases among the larger
farm households would create stronger de-
mand links to the local economy than similar
expenditure increases among the smaller
farm households, the strength of the demand
linkages would be less than if the total
expenditure increase could be targeted to
the top per capita expenditure decile instead.

The Gusau results show a significant
decline in the marginal budget share for
meat and fish between the lower and upper
farm size deciles (Table 17), which did not
exist between the lower and upper per capita
expenditure deciles.4? But there is still an
increase in the marginal budget share for
eggs and dairy products. The marginal budget
share for all foods, alcohol, and tobacco
does not vary significantly between farm
size deciles. There is a modest increase in
the marginal budget share for locally pro-
duced nonfoods and in the marginal budget
share for all nontradables. Thus the larger
farms in Gusau also have stronger links to
the local economy. But, unlike Muda, these
links are primarily through expenditures on
nontradable foods—eggs and dairy prod-
ucts—rather than through expenditures on
local nonfood goods and services.

49 significance tests for differences between the marginal budget shares of the second and ninth deciles are reported

in Table 17.

49



Table 15— Marginal budget shares by farm size decile in Muda, 1972/73

. Farm Size Decile
Group Ist 2nd 3d 4th Sth 6th 7th 8th 9th 10th

(percent)
Commodity group
Food, alcohol, and tobacco  48.57 50.11 46.98 3593 4120 43.09 34.21 3202 2898 25.61
Cereals and cereal products 13.96 14.98 14.12 967 11.81 1247 949 8.17 7.28 5.60
Fruits, vegetables, and nuts 8.84 837 7.87 679 720 719 624 597 5.5l 5.06

Meat and fish 846 907 863 669 779 835 685 648 602 573
Eggs and dairy products 1.89 191 1.87 1.53 169 182 157 1.55 148 1.72
Clothing and footwear 874 841 855 850 8.8 798 792 791 765 728
Consumer expendables 434 400 403 368 380 379 35 350 348 348
Housing 944 918 933 1348 11.59 1068 1343 14.19 1485 14.69
Transport 298 262 288 317 298 2% 310 318 327 335
Durables 630 434 532 802 619 543 790 786 840 852
Education and heaith 3.81 329 396 492 460 458 591 583 636 7.54
Personal services and
entertainment 204 238 235 262 245 238 232 261 249 243
Social obligations 1378 1568 1660 19.67 1901 19.18 21.67 2290 2454 27.11
Locational group
Food
Home produced 13.78 15.15 1457 9.53 1200 1250 948 734 6.53 3.27
Locally produced 17.11 1723 1608 13.69 1484 1570 13.39 1358 1264 13.76
Imported 1768 17.74 1633 1271 1436 1489 11.33 1110 98] 8.57
Nonfood
Locally produced 2835 2858 3031 3790 3486 33.65 3945 41.14 4355 45.12
Imported 23.09 2131 2271 26.17 2394 2326 2634 2684 2747 29.27
Nontradables 3349 3330 34.80 41.54 3876 37.70 4282 4427 4640 47.8l1
Average farm size {acres) 0.39 1.24 .72 218 279 334 3.8l 482 6.19 987
Average family size 4.71 563 516 4.5] 564 608 530 555 648 636

Per capita expenditure (M$) 265 258 300 355 328 330 394 406 398 529

Source: Calculated from household survey data collected by the Cooperative Program of the Food and Agriculture
Organization of the United Nations and the World Bank in the Muda region of Malaysia in 1972/73.

Notes: All household characteristic variables are evaluated at decile means. Farm size is determined by the amount
of operated paddy area.
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Table 16— Marginal budget shares by farm size decile in Gusau, 1976/77

Farm Size Decile

Group Ist 2nd 3 4th 5th 6th 7th  8th  9th 10th
{percent)
Commodity group
Food, alcoho!, and tobacco 77.88 7646 76.26 76.09 7593 7596 7594 76.12 7595 75.54
Cereals and cereal products 37.20 37.26 33.09 3546 3432 3444 3492 3733 3558 35.62
Fruits, vegetables, and nuts 9.53 845 937 924 887 864 893 796 837 798
Meat and fish 11.58 1258 13.58 1229 1235 1266 11.99 1074 1057 9.32
Eggs and dairy products 841 7.76 936 821 9.88 1002 978 1053 11.78 13.69
Clothing and fontwear 789 906 895 887 902 918 904 910 903 9.06
Consumer expendables 488 467 466 471 452 445 447 430 421 392
Housing 022 038 039 036 043 045 043 049 051 056
Transport 238 246 270 261 268 265 267 264 280 275
Durables 1.67 1.54 1.8l 149 160 1.6] 142 123 120 1.06
Education and health 1.44 156 1.62 1.57 1.62 164 161 1.60 162 1.69
Personal services and
entertainment 1.02 105 095 1.1I6 110 103 1.12 107 107 123
Social obligations 261 284 266 314 311 302 330 346 362 4.18
Locational group
Food
Home produced 47.98 46,92 4469 46.82 47.23 47.11 4834 51.63 52.18 54.90
Locally produced 23.07 2350 2525 2298 2274 23.12 21.81 1923 1851 16.12
Imported 683 604 632 629 595 572 579 526 526 4.52
Nonfood
Locally produced 980 10,60 1045 1108 11.12 1099 1131 1150 1178 1249
Imported 1232 1295 1329 1284 1295 13.06 1274 1238 1227 11.97
Nontradables 2899 2835 30.27 3004 3149 3130 31.72 32.12 3389 37.08
Average farm size (acres) 1.67 305 395 495 620 737 940 12.11 1535 28.05
Average family size 403 576 483 614 659 662 734 948 10.14 1464
Per capita expenditure (N) 110.00 96.00 126.00 111.00 11500 114.00 11500 96.00 108.00 114.00

Source; Calculated from household survey data collected by the Agricultural Projects Monitoring, Evaluation and
Planning Unit of the Federal Department of Rural Development, Nigeria, in the Gusau region of Nigeria in

1976/77.

Notes:
of operated area.

All household characteristic variables are evaluated at decile means. Farm size is determined by the amount
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Fi‘gure 6— Marginal budget shares of locally produced goods and services, by farm
size decile, Muda, 1972/73, and Gusau, 1976/77
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Table 17—Effects of a transfer of U.S. $1.00 of expenditure from the ninth to the
second farm-size decile on regional demand in Muda, 1972/73, and

Gusau, 1976/77

Muda Gusau
Increase in Increase in
Regional Regionat
Group Demand t-Statistic? Demand t-Statistic*
{cents) (cents)
Commodity group
Food, alcohol, and tobacco 21.14 12.11 0.51 0.35
Cereals and cereal products 7.70 6.60 1.69 0.84
Fruits, vegetables, and nuts 2.86 6.03 0.08 0.08
Meat and fish 3.05 4.93 2.00 243
Eggs and dairy products 042 1.73 -4.02 3.14
Clothing and footwear 0.76 1.20 0.03 0.03
Consumer expendables 0.52 1.62 0.46 0.99
Housing -5.67 4,10 -0.12 0.80
Transport -0.65 1.96 -0.34 0.69
Durables -4.06 5.23 0.34 0.82
Education and health -3.07 5.85 -0.06 0.39
Personal services and entertainment -0.11 043 -0.02 0.08
Social obligations -8.86 6.34 -0.79 2.25
Locational group
Food
Home produced 8.62 5.90 -5.27 1.70
Locally produced 459 4.44 4.99 2.41
Imported 7.92 8.14 0.78 1.61
Nonfood
Locally produced -14.97 9.37 -1.18 1.44
Imported -6.17 4.85 0.67 0.73
Nontradables -13.09 8.50 -5.54 3.61

Sources: Calculated from household survey data collected by the Cooperative Program of the Food and Agriculture
Organization of the United Nations and the World Bank in the Muda region of Malaysia in 1972/73, and by
the Agricultural Projects Monitoring Evaluation and Planning Unit of the Federal Department of Rural

Development, Nigeria, in the Gusau region of Nigeria in 1976/77.

? Theseare for the null hypothesis that there are no differences between the marginal budget shares for the ninthand

second deciles.
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CONCLUSION

The analysis has shown that in both
Muda and Gusau, the share of any increment
to total household expenditures that is allo-
cated to foodgrains is much lower for high
income than low income households. At the
same time, the share of incremental expen-
diture allocated to local nontradables is
greater. In Muda the additional expenditure
on nontradables goes mostly to nonfood
goods and services, particularly those asso-
ciated with housing, education, health,
transport, personal services, entertainment,
and social obligations and festivities. In
contrast, additional expenditures on non-
tradables in Gusau are focused on higher
quality foods, particularly fruits, vegetables,
meat, and dairy products. The results are
similar when the households are sorted
according to the size of the farms; the larger
farm households behave like the richer
households and the smaller households
behave like the poorer households, even
though there is a surprisingly low correation
between farm size and per capita expenditure
in both study areas.

In both regions aggregate income de-
pends heavily on the production of agricul-
tural crops, particularly foodgrains, the greater
part of which are exported out of the region
at given prices. The production of these
crops is fixed by the land and technology
available, and can only be increased through
the kinds of public investments that were
undertaken by the World Bank. In contrast,
the output of most nontradables is essentially
constrained by demand, and the underlying
supply structure is elastic.

Within this simplifying framework, the
households of the larger farms in Muda
have the most desired expenditure patterns
for stimulating secondary rounds of growth
in the local economy. Furthermore, this
growth would be focused on locally produced
nonfood goods and services whose produc-
tion is labor intensive. The larger farms are
therefore suitable targets for technology or

50 1hid.
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for public investment that increases agricul-
tural production.

A similar though more qualified conclu-
sion holds for Gusau. Focusing agricultural
growth on the larger farms would do more to
stimulate the local economy, but the linkages
would be mostly with other farmers who
produce eggs and dairy products, such as
the Fulani. The amount of secondary growth
induced in the region is not likely to be
nearly as large as in Muda, nor would it be
as labor intensive.

It is tempting to conclude that the Muda
results are typical of the labor-intensive
agricultural systems of Asia, whereas the
Gusau results typify the contrasting situation
in Africa, where land/man ratios are high.
But this thought is tempered by the Muda-
like results obtained by King and Byerlee for
rural Sierra Leone,50 and by the similarity of
the regional land/man ratios in Muda and
Gusau. A more plausible explanation of the
different results lies in the more poorly
developed infrastructure in Gusau, and par-
ticularly the poor communication links be-
tween the villages and towns. These un-
doubtedly impede farm hous.ehold access to
nonfood goods and services and increase
their cost relative to the price of foods.
Within that setting, even the richer house-
holds will be discouraged from diversifying
their expenditure into nonfoods.

The conclusion that large farms are de-
sired targets for technology or public invest-
ments that increase agricultural production
warrants a number of important qualifications.

First, the simplifying assumption about
the supply structure of nontradables may be
wrong. The secondary growth induced in a
region by increases in agricultural produc-
tivity will be greater if the initial income
gains accrue to households that spend the
fargest shares of their gain on nontradables
that have elastic supplies. If some types of
nontradables are found to have inelastic
supplies, then the conclusion may have to



be modified. More generally, one might
expect the supply elasticities of nontradables
to depend on how well developed the infra-
structure of the region is and on government
policies that assist or impede nonfarm bus-
inesses. If so, these are areas in which public
policy can act to increase the supply elastici-
ties and hence to enhance the regional mul-
tipliers arising from agricultural growth.

Second, increased consumption of food-
grains is only undesirable within the region
if the demand for its exports is elastic. This
is a fair characterization of the Muda and
Gusau regions, but it may not be true for all
poor rural regions. If the export demand is
inelastic, then increased regional consump-
tion of foodgrains would increase both ex-
port revenues and regional income. Since
small farmers spend larger shares of incre-
mental income on foodgrains, they would
become much more attractive targets for
increases in agricultural productivity.

Third, household savings have been
ignored. Richer households generally save
larger shares of incremental income, and
unless these savings are invested locally in
goods or services with a high content of non-
tradables, they could easily become a sig-
nificant source of leakage from the regional
economy. But savings are typically a small
share of incremental income, so the bias
against nontradables in investment expen-
diture would have to be large to offset the
strong consumption links to nontradables
exhibited by richer households.

Fourth, if larger farms are more mecha-
nized, then the amount of exhia employment
they will generate directly in agriculture as a
result of productivity increases will be less
than if the same productivity increases were
focused on small farms. This loss in direct
employment must be offset by the greater
amounts of indirect employinent generated
by the expenditures of large farm households.
This concern was not particularly relevant
in Muda or Gusau at the time of the surveys,
but it is more relevant today in Muda as a
result of widespread mechanization of land
preparation and harvesting activities. How-
ever, since mechanization services are widely
available on a contract basis, differences in
technique are probably more related to field

5! Mellor, New Economics of Growth.

topography and the physical possibilities
for mechanization than to farm size.

Fifth, the conclusion presumes that re-
gional growth is an end in itself, and it gives
no regard to spillover effects that might be
induced elsewhere in the national economy.
For example, imports into the study regions
are leakages as far as regional growth is
concerned. But if these goods are produced
in other poor rural areas, or if they create
jobs for the urban poor, they will still be
desirable from the national viewpoint. Sim-
ilarly, savings that are invested outside the
region represent a loss to regional growth,
but they are nevertheless valuable in fur-
thering national economic growth. This
regional preoccupation was defended on
the grounds that Muda and Gusau were rel-
atively backward regions within their national
economies, and were linked poorly to other
rural areas. This argument will not be valid
for all rural regions, nor will it suffice once a
region has benefited substantially from pub-
lic investments or agricultural technology.

Sixth, it must be stressed that the large
farms in our samples are really medium-
sized farms by most standards, particularly
when the productivity of the land is con-
sidered. In Muda the average size of farms
in the top decile is only 11 acres, and in
Gusau it is 42 acres. It is possible that the
marginal budget share for nontradables
eventually peaks out when plotted against
farm size and that large shares of incremen-
tal income received by really large farms
are spent on regional (if not national) im-
ports. But these hypotheses will have to be
tested in less egalitarian societies than
Muda or Gusau.

Despite these qualifications, this analysis
highlights the potentially important role
that “middle-sized” farms, such as the large
farms of Muda and Gusau, may have to play
in enhancing the downstream effects of agri-
cultural growth. In this sense, the study
provides additional empirical evidence to
support Mellor's pioneering thinking on
this subject.5!

A less favorable aspect of these findings
is that they do suggest a trade- off between
growth and equity in rural growth. Targeting
technologies or public investments on small
farms leads to iminediate equity and pro-
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duction gains, but the secondarv srowth in
income and employment generated by that
increased production may not be nearly as
great as it would be if the initial increase in
agricultural production were focused on
middle-sized farms instead. Such trade-offs
between growth and equity are accentuated
by the fact that richer households probably
benefit more from the secondary income
growth than do the poor. Focusin, produc-
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tivity gains on middle-sized farms may accel-
erate regional growth, some of which will
help alleviate absolute poverty and malnutri-
tion. But this strategy might lead to aworsen-
ing of the relative distribution of incomes in
rural areas. To the extent that these trade-
offs exist, a suitable balance can be achieved
by cargeting agricultural tuchnologies and
public investments on a broad range of farm
size groups.



APPENDIX 1:

THE HOUSEHOLD SURVEYS

The Muda Household Survey

Because of the construction phasing of
the irrigation project, a stratified sampling
procedure was followed that distinguished
between those farmers who had double
cropped for the first time in 1970 (or earlier),
1971, 1972, 1973, and 1974, and those who
had not begun to double crop at the time of
the survey,

This basic stratification was augmented
by taking into account the results of ex-
perimental data, which showed that the two
basic soil types in the project area (acid and
nonacid} significantly in“uenced crop yields.
Thus the conceptual fraine for sampling was
a matrix with 10 cells—five phases, each
with two soil types. For the purpose of field
investigation, however, the design was re-
duced to 8 cells, owing to the impossibility
of distinguishing ex ante between the 1973
and 1974 phases when the survey was de-
signed early in 1972, The households in
these twa groups were all treate as single
croppers.

Because there was no adequate sampling
frame, a two-stage procedure was adopted.
In the first stage, the 700 rural population
census enumeration blocks within the project
area were randomly sampled using a pre-
selected sampling fraction of about 23.2
percent. All families in the 162 selected
blocks were canvassed, and preliminary
details of occupation, type of farm soil, and
total annual income were collected. These
families (14,788 in all) were then sorted into
paddy farming and nonpaddy farming cate-
gories, and the latter were eliminated from
further sampling. The paddy farming house-
holds were arranged into the stratified sampl-
ing frame based on the two criteria of project
phase and soil type, and a sample was se-
lected in such a way that the sample size in
each stratum was proportionate to the stan-
dard deviation of mean annual cash income
in that stratum. The final sample size after
eliminations due to the usual problems of
fatigue and noncooperation, was 803 farm
households, which gave a sampling fraction
of about 1.5 percent for the project area as a

whole. In addition, a sample of 36 la 1dless
farm-worker households was also sampled
on a random basis. There were about 4,300
landless households in the project area in
1972,

The survey was originally intended to
span two complete crop seasons. The agri-
cultural year in the Muda project area
begins in September, when the land is pre-
pared for the main season crop, and ends in
August, when the off-season crop is har-
vested. ldeally, the household survey should
have begun in late August or early September
of 1972 and continued for 12 months,
thereby spanning two complete crop cycles.
Unfortunately, because of administrative
delays, it was not possible to start the survey
until November 1972. Although the survey
continued for a full 12 months, neither the
first part of the 1972/73 main season nor the
latter part of the 1973/74 main season was
covered. This weakness could be important
for farm management analysis, but it does
not place undue restrictions on the use of
the data for the household expenditure
analysis, particularly if total household
expenditure rather than income is used as
an explanatory variable.

The Gusau Household Stirvey

The Gusau households were surveyed
for each of the three agricultural years 1976/
77, 1977/78, and 1978/79, but only the data
for the first two years are available to the
authors. Furthermore, because 1977/78 was
a rather severe drought year, only the data
for 1976/77 are analyzed here.

In the absence of ar. adequate sampling
frame, a two-stage sampling procedure was
also followed. Thirty villages out of a total of
597 villages were selected at random, and
all the households in these selected villages
were listed. Information was obtained on
the age and composition of the population,
on fanily size and structure, on occupational
patterns and the number of fields operated
by each farm family. The total number of
households listed was 2,736,
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Based on the information obtained in
the first stage, 16 of the 30 villages were
selected for the second- stage sampling. The
farm households in these villages were
ranked by the number of fields they farmed
(a proxy for farm size) and a line sample of
384 households was drawn. Of this initial
sample, 44 subsequently were lost because
of noncooperation, migration, death, and
so forth, and 19 had to be rejected because
of incomplete data records. The final sample
size was 321, or about 0.5 percent of all the
households dependent on agriculture ir. the
region,

The Gusau survey should have begun at
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the beginning of the 1976/77 agricultural
year in early April, but it was delayed because
of administrative difficulties. It also had to
beterminated 6 weeks early (in late February
1977), so that preparations could begin for
the 1977/78 survey. As a result the survey
only operated for 42 weeks, rather than a
full year. No attempt was made to adjust the
data to compensate for this shortcoming,
and this should be remembered in all dollar
amount comparisons between the Muda
and Gusau data. The missing weeks may be
a problem for some items, such as house
repairs, which tend to be undertaken at that
time of year.
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PENDIX 2:

SUPPLEMENTARY TABLES

Table 18— Average budget shares by per capita expenditure decile in Gusau, 1976/77

Per Capita Expenditure Decile

Group Ist 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
(percent)
Commodity group
Fond, alcohol, and tobacco 84.68 82.69 82.76 8209 81.31 80.97 8060 80.06 80.08 7948
Cereals and cereal products 58.54 55.13 53.82 53.08 5148 4990 49.50 4691 46.23 43.01
Fruits, vegetables, and nuts  7.41 7.1 7372 727 750 735 797 782 8.18 895
Meat and fish 786 779 800 806 855 858 939 954 9.69 1046
Eggs and dairy products 288 447 161 504 506 644 419 651 660 7.17
Clothing and footwear 604 650 653 680 700 721 7.6 737 7.6 .13
Consumer expendables 424 422 416 428 434 429 458 439 449 46!
Housing 012 027 028 026 030 031 024 031 029 026
Transport 055 136 162 155 1.87 181 185 202 220 237
Durables 1.34 122 096 102 1605 110 113 128 133 151
Education and health 068 093 096 101 106 113 LI13 122 122 130
Personal services and
entertainment 084 088 086 091 086 087 1.03 098 090 094
Social obligations 152 194 188 208 221 230 228 237 233 240
Locational group
Food
Home produced 59.30 5798 56.99 57.28 56.68 56.53 53.62 53.98 53.91 51.84
Locally produced 2043 1973 2036 1945 1925 19.17 21.06 2047 2041 21.60
Imported 494 498 541 536 53R 525 592 562 576 6.05
Nonfood
Locally produced 550 697 7.09 758 801 826 837 869 86! A84
Imported 982 1034 1015 1034 1068 1077 1103 11.25 1131 11.68
Nontradables 18.15 22,15 2255 23.02 2349 2493 2334 2577 2601 2743

Source: Calculated from household survey data collected by the Agricultural Projects Monitoring Evaluation and
Planning Unit of the Federal Department of Rural Development, Nigeria, in the Gusau region of Nigeria in

Note:

1976/77.

All household characteristic variables are evaluated at decile means.

59



Table 19— Average budget shares by per capita expenditure decile in Muda, 1972/73

Per Capita Expenditure Decile
Group 1st 2nd 3rd 4th Sth 6th 7th 8th 9th  10th

{percent)
Connadity grouy
Food, alcohol, and tobacco  83.20 7943 7548 7437 7197 69.68 66.34 6542 59.60 48.82
Cereals and cereal products 38.84 34.81 3256 3133 2971 2840 26.66 2549 22.25 16.61
Fruits, vegetables, and nuts 8.5 878 881 893 896 882 86! 871 835 748

Meat and fish 1420 14.02 1340 1328 1283 1271 1214 1217 11.3} 9.64

Eggs and dairy products 1.35 1.66 1.58 1.53 1.56 1.58 1.44 1.58 1.59 1.43
Clothirg and footwea. 392 458 520 530 545 558 571 562 605 6.00
Consumer expendables 300 323 330 338 337 334 337 339 3.51 3.38
Housing 0.32 1.11 1.73 2.06 3.04 3.18 4.09 4.79 5.73 8.88
Transport 0.79 1.08 1.30 1.51 1.54 1.7 1.89 1.86 214 248
Durables 0.31 0.31 0.77 099 1.32 1.67 206 249 336 5.28
Education and health 208 216 254 230 228 265 294 285 371 4.5]
Personal services and

entertainment 0.79 1.03 1.18 1.24 1.38 148 1.48 1.55 1.76  2.02
Social obligations 558 7.07 8.51 885 966 1072 1213 12,03 14.15 18.63
Locational group

Food

Home produced 3799 350! 3292 3194 3033 2942 2756 2654 2285 1683

Locally produced 21.55 21.06 2077 2021 1995 1946 1880 1896 1837 1647

Imported 23.66 23.36 2217 2222 2168 2080 1998 1992 1837 15.52
Nonfood

Locally produced 6.20 9.10 11.27 1297 1477 1623 1850 19.50 2261 3040

Imported 1060 1147 1325 1266 1326 14.09 1516 1508 17.79 20.78
Nontradables 1227 1511 17.19 1881 2056 21.83 2391 2495 27.80 34.89

Source: Calculated from household survey data collected by the Cooperative Program of the Food and Agriculture
Organization of the United Nations and the World Bank in the Muda 1egion of Malaysia in 1972/73.

Note: All household characteristic variables are evaluated at decile means.
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Table 20— Average budget shares by farm size decile in Muda, 1972/73

Farm Size Decile

Group Ist 2nd  3rd 4th Sth  6th 7th 8th 9th  10th
{percent)
Commodity group
Food, alcohol, and tobacco  75.03 75.63 73.59 65.87 69.30 70.24 64.23 6226 59.76 56.69
Cereals and cereal products 30.30 31.24 30.26 26.02 2828 2874 2558 2449 2342 21.53
Fruits, vegetables, and nuts 899 897 898 857 874 885 840 830 813 7.89
Meat and fish 13.29 1368 13.15 1186 1248 1278 !i82 11.55 11.10 11.00
Eggs and dairy producis 1.59 1.59 1.60 1.55 1.52 1.6] 1.59 159 1.56 1.80
Clothing and rootwear 537 509 541 6.02 561 553 583 600 597 597
Constumer expendables 3.71 337 345 348 338 334 338 333 334 339
Housing 2,61 228 265 469 374 315 467 507 565 532
Transport 1.60 1.32 1.51 1.87 1.68  1.65 1.94 200 211 2.2
Durables 1.33 091 1.22 242 1.69 152 246 254 283 290
Educaticn and health 208 204 215 274 258 263 327 337 358 456
Personal services and
entertainment 1.11 1.23 . 1.30  1.58 1.45 144 151 1.71 1.69 176
Social obligations 7.17 813 872 11.34 1057 1050 1272 1372 1506 17.13
Locational group
Food
Home produced 28.56 31.90 3049 2641 2892 29.59 26.58 2536 24.41 2202
Locally produced 22,59 20.71 20.63 19.08 1947 1969 1843 18.18 1749 17.91
Imported 23.87 23.02 2247 2038 2091 2096 19.21 1872 17.86 16.76
Nonfood
Locally produced 1216 1207 13.56 1858 1646 1566 1994 21.09 2332 2460
Imported 1282 1230 1285 1556 1425 14.10 1583 1665 1692 18.70
Nontradables 18.21 18.12 1945 24.03 2203 2135 2520 2620 28.22 29.37

Source: Calculated from household survey data collected by the Cooperative Program of the Food and Agriculture
Organization of the United Nations and the World Bank in the Muda region of Malaysia in 1972/73.

Notes: All household characteristic variables are evaluated at decile means, Farm size is determined by the amount

of operated paddy area.
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Table 21— Average budget shares by farm size decile in Gusau, 1976/77

Farm Size Decile
Group Ist 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

(percent)
Commodity group
Food, alcohol, and tobacco  82.14 81.71 8099 80.64 80.61 8078 8043 8093 8038 79.46
Cereals and cereal products 53.06 51.78 4865 5024 49.15 4899 49.17 5068 4924 48.16
Fruits, vegetables, and nuts  7.06 747 7.65 775 748 756 779 740 748 7.53

Meat and fish 796 865 953 912 908 922 918 851 862 859

Eggs and dairy products 472 470 587 4.10 582 6.10 522 584 655 7.10
Clothing and footwear 6.55 7.05 7.2l 7.18 727 726 724 7.5 7.26 7.26
Consumer expendables 475 445 447 459 439 429 436 422 417 396
Housing 0,09 021 024 023 029 032 033 036 040 054
Transport 1.10 1.33 1.61 1.72 1,74 187 210 20l 230 3.c1
Durables 1.23 1.07 1.29 1.13 1.23 120 111 1.06 1.06 1.09
Education and health 1.10 1.11 1.21 1.13 1.18 117 .12 1.07 1.09 1.06
Personal services and

entertainment 1.04 1.01 0.95 1.06 101 092 094 084 082 080
Social obligations 2.01 207 201 232 228 219 237 235 251 2.83
Locational group

Food

Home produced 54.81 53.84 5232 5379 5423 5450 5558 57.79 58.58 61.56

Locally produced 21.43 2223 2295 21.04 2088 2086 1931 1799 16.69 13.12

Imported 589 564 572 58] 550 542 554 515 510 477
Nonfood

Locally produced 7.41 766 7.88 836 834 819 856 832 877 951

Imported 1046 10.63 11.13 1099 11.05 11.03 1101 1074 10.86 11.04
Nontradables 2303 2324 2458 23.29 2480 24.84 2423 2427 2522 2622

Source: Calculated from household survey data collected by the Agricultural Projects Monitoring, Evaluation and
Planning Unit of the Federal Department of Rural Development, Nigeria, in the Gusau region of Nigerla in
1976/77.

Notes: All household characteristic variables are evaluated at decile means. Farm size is determined by the amount
of operated area.
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