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ABSTRACT

AN ANALYSIS OF RURAL CONSUMPTION PATTERNS

IN SIERRA LEONE AND THEIR EMPLOYMENT

AND GROWTH EFFECTS

BY

Robert Philip King

The importance of consumer demand in the process of

economic growth has gained increasing recognition in the

development literature. Several strategies of economic

development which rely heavily on consumption based em-

ployment effects and intersectoral linkages have been

proposed. However, relatively few studies designed to

test the validity of the hypothesized consumption effects

upon which these strategies depend have been undertaken.

This study focuses on growth and employment effects

associated with rural consumption patterns in Sierra Leone.

In particular, the factor intensity of rural consumer de-

mand at different income levels is examined in light of

the hypothesis that the labor intensity of consumer de-

mand decreases as incomes rise, while the capital inten-

sity and foreign exchange requirements increase.
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The objectives of the study are: (1) to describe

current consumption patterns and to provide a basis for

the projection of consumer demand in the rural areas of

Sierra Leone; (2) to analyze the impact of consumption

patterns at different income levels on employment, capital

requirements, and import demand; (3) to determine the

nature and strength of consumption based intersectoral

and rural-urban market linkages; and (4) to formulate a

methodological approach to consumption research in the

rural areas of developing countries designed to address

specific theoretical and empirical issues.

Data for the study were obtained from a survey con-

ducted over a twelve month period from May 1974 through

April 1975. In addition to information on cash expendi—

tures, data on household production and sales were col-

lected for the sample of 203 households for the determina-

tion of households' subsistence consumption. To permit

analysis of the factor intensity of consumer demand and

of associated intersectoral linkages, commodity group-

ings were kept highly disaggregated during data collection,

and the origin of purchased goods was recorded.

Average and marginal propensities to consume and

total expenditure elasticities by income class for a dis-

aggregated set of commodity groupings, as well as average

and marginal labor, capital, and foreign exchange require-

ments for each of the six income classes, are estimated.
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Particular emphasis is placed on the choice of estimation

procedures suited to the objectives of the study.

The factor intensity results of this study are con-

sistent with the hypothesis that capital and foreign ex-

change requirements per unit of consumption expenditure

increase and labor requirements decrease as incomes rise.

Variation in factor intensity is not as pronounced as that

reported in Latin American and Asian studies, however.

The strength of intersectoral and interregional market

linkages is found to be relatively invariant with respect

to changes in income. Rural-urban linkages are quite

weak, which indicates the impact of rural development pro-

grams on urban sectors may be limited.

The methodology developed in this study is based on

the premise that data collection, data analysis, and the

application of research results to theoretical and empir-

ical problems are interrelated processes. The survey

design and statistical estimation procedures were devel-

oped to facilitate the testing of particular hypotheses

concerning consumer behavior. In addition to this gen-

eral approach, two methodological findings are of parti—

cular interest. First, the effects of substituting

small positive values for zero observations in statis-

tical models with logarithmic dependent variables are

investigated. Parameter estimates are found to be quite

sensitive to the size of the substituted value which

indicates such models should not be used when zero
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observations are present. Second, expenditure elastici-

ties based on cash and on total expenditure data are

compared. Cash expenditure elasticities are found to be

reasonable estimates of total expenditure elasticities

for commodities not produced by households for their own

consumption.
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CHAPTER 1

INTRODUCTION

1.1. Consumption Research in Developing

Countries: The Problem Setting
 

Consumer demand has long been recognized as an impor—

tant factor in the process of economic growth. Information

on consumption patterns is a major input to economic plan-

ning and development program design. Only in recent years,

however, as interest in questions relating to income dis-

tribution has increased, have the effects of variations in

consumer demand associated with differences in income been

incorporated into growth models and development strategies

used in developing countries. As the distinction between

growth and development has evolved in the theoretical lit-

erature, the nature of the employment and growth effects

associated with a movement toward a more equitable distri-

bution of incomes--effects which are manifested through

consumer demand--has become an important empirical question.

Many believe that trade—offs among the multiple goals of

equity, employment, and economic growth are minor. Atten-

tion has also focused on the role of consumer demand as a

medium through which the multiplier effects of growth in

the rural areas can be transferred to other sectors of the
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economy. When this occurs in economies characterized by

sharp social and economic divisions between rural and ur-

ban sectors, rural consumption patterns can be viewed as

a much needed integrative force.

Despite widespread interest in consumption patterns and

their employment and growth effects, relatively little con-

sumption research has been undertaken in developing coun—

tries.- Most studies that have been conducted have not

addressed the central issues identified in the theoretical

literature. Often consumption data are collected only for

use in the construction of price indices. While this is an

important objective, it is also a rather limited one. A

more comprehensive knowledge of consumption can contribute

in a number of other ways to planning and program design.

At a minimum, consumption research should be designed

to include the description of current consumption patterns

and estimates of income or expenditure elasticities which

can be used for projecting future consumer demand for spec-

ific commodities. In many developing countries, projections

of consumer demand for even major commodities are based on

general estimates of income elasticities, such as those pro-

vided by the Food and Agriculture Organization (FAQ). In

other cases, elasticities estimated from inaccurate or in-

complete time series data are used. In cases where rela-

tively reliable estimates of income elasticities are avail-

able for major commodities, income elasticities or average

budget shares for commodities of lesser importance are often
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not available, even when such information would be quite

valuable. For example, despite increasing interest in

appropriate technology and the encouragement of small-

scale industry, little is known about the nature of con-

sumer demand for the products of small-scale industrial‘

firms. Hymer and Resnick [1969] in a widely recognized

theoretical paper have hypothesized that the income elas-

ticity for such products is near zero or negative in rural

areas. This hypothesis should dampen the interest of gov-

ernments in the development of small-scale industry, but

it has not been empirically examined.

As stated above, consumption patterns have important

implications for employment and growth. The hypothesis1

that the labor intensity of goods consumed decreases as in-

comes rise while the capital intensity of consumption and

demand for imports increases, has been widely accepted in

the development literature. The implications for economic

planning and development strategy of this intuitively at-

tractive idea are great. It implies there need be no trade-

off between equity on the one hand and growth and employ-

ment on the other, since a redistribution of incomes is ex-

pected to result in higher employment and fewer leakages to

imported capital and consumer goods. Few empirical studies

designed to test the validity of these assertions or the

magnitude of the postulated effects have been undertaken.

 

1First explicitly stated in Towards Full Employment

[1970], the I.L.O. study on Colombia.
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Results that have been reported to date tend to support the

hypothesis,2 but no studies addressing this question have

been conducted in Africa where the applicability of devel-

opment strategies based on Latin American and Asian exper-

iences may be questionable.

Finally, investigation of the role of consumption pat-

terns in the creation of intersectoral linkages as suggest-

ed by Mellor [1976] should be another objective of consump—

tion research. While earlier studies have emphasized the

aggregate effects of current or projected consumption pat-

terns, Mellor focuses on the growth and employment impacts

of consumption patterns for specific sectors of the develop-

ing economy and on the integrative effects of growth real-

ized through increased market interaction. He sees new

foodgrain technologies as a major impetus for-growth in

the agricultural sector and rural consumption expenditures

as the primary means by which the multiplier effects of

this growth are initiated. In an earlier paper written with

Uma Lele [Mellor and Lele, 1970, p. 7], Mellor states:

the new foodgrain technologies normally require

increased purchase of current inputs and may stimulate

greater purchase of fixed capital goods from other

sectors. Far more important, however, is the large

increase in consumption expenditure which is likely

to occur. It is the large aggregate increase in net

agricultural income and consequent purchase of con-

sumption goods which offer a large potential stimulus

to other sectors.

 

2Studies by Soligo [1973] in Pakistan and Sunman [1974]

in Turkey are supportive, while a more recent study by

Ballentine and Soligo [1975] using Colombian data indi-

cates its long-run validity may be questionable.
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Consumption linkages between agricultural and other sec-

tors of the economy have not been explored in this light

in most developing countries.

The importance of consumption patterns in the develop-

ment process and the relative paucity of research address-

ing current theoretical and empirical questions point to

the need for an intensification of consumption research

efforts. This study, which focuses on rural consumption

patterns in Sierra Leone, is directed toward both the es—

timation of empirical relationships and the testing of

theoretical assertions. In addition, a methodology for

consumption research in developing countries which inte—

grates data collection, data analysis, and hypotheses test-

ing will be formulated.

Sierra Leone is a West African country of approximately

2.7 million people which borders on Liberia and Guinea.

Its economy is dominated by the agricultural sector, which

employs 77 percent of the work force and produces 32 per-

cent of the GDP [Central Statistics Office, 1972b]. Mining

is also important, contributing 16 percent of GDP but only

5 percent of employment. Approximately 25 percent of the

population lives in urban areas, where most employment is

in the government, trading, and large-scale industry sec-

tors. As is the case in many West African countries,

Sierra Leone is plagued with high unemployment in urban

centers, balance of payment problems, and stagnation in the

agricultural sector.
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This study was undertaken as one component of an inte-

grated nationwide survey conducted in rural and urban areas

of Sierra Leone in 1974 and 1975. The survey was designed

to provide comprehensive information on output, employment,

and income in rural areas for use in evaluating the impli-

cations of various policy alternatives on the rural sector

of the economy and on the larger national economy and to

develop a research methodology applicable to similar stud-

ies in other African countries.3 Agricultural production

and processing, small-scale industry, migration, and the

fisheries industry were other foci of the study. The re-

sults from the separate studies, in addition to addressing

particular empirical, theoretical, and policy questions,

have been incorporated into an aggregate macroeconomic

model designed for use in planning and policy evaluation.

1.2. Relationship of This Study

to Previous Research

 

 

Several household budget studies have been conducted in

Sierra Leone, though relatively little research has been

undertaken in rural areas. A household survey of Freetown

and the surrounding Western Area was conducted between 1966 '

and 1968 [Central Statistics Office, 1968].- Similar surveys

were conducted in the urban areas of all three provinces of

Sierra Leone [Central Statistics Office, 1971a, 1971b,

1971c]. Because these surveys did not contain data on rural

 

3See African Rural Employment Research Network [1974]

for a more detailed statement of the survey's objectives.
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consumers, a final household survey was conducted in rural

areas between 1969 and 1970 [Central Statistics Office,

1972a]. While all of these studies provide average con-

sumption data for a highly disaggregated set of commodities

and some information on variations in budget shares at dif-

fering income levels, no income elasticities or marginal

propensities to consume are given. Therefore, findings are

of little use for the projection of commodity demands or

for analyzing the impacts of rising rural incomes on the

economy.

Snyder [1971] and Levi [1976], both working with data

collected in and around Freetown, do estimate income elas-

ticities for a number of goods. There is no a priori rea-

son to believe, however, that rural and urban consumers be-

have in a similar fashion, especially when subsistence con-

sumption is important in rural areas.4 Massell's studies

in Kenya [1969] and Uganda [Massell and Parnes, 1969] pro—

vide the most comprehensive analysis of rural consumption

patterns in African countries. Other rural consumption

studies include those by Hay [1966] in Nigeria and Leurquin

[1960] in Rwanda-Urundi. These studies, especially those

of Massell and Hay, have made considerable contributions

to the methodology of estimating income elasticities for

rural African consumers. None, however, have analyzed the

 

4Massell and Parnes [1969] compare estimated elastici-

ties for Nairobi with those for rural Kenya and rural

Uganda and find both striking similarities and marked

dissimilarities.
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employment and growth effects of variation in rural con-

sumption patterns by income group. Elsewhere, outside of

Africa, Soligo [1973], Sunman [1974], and Ballentine and

Soligo [1974] have investigated the nature of these effects

in Pakistan, Turkey, and Colombia respectively. In all of

these studies variation in the factor intensity of consump-

tion across income classes and its impact on employment and

capital requirements were analyzed. Ballentine and Soligo

[1974] carry this work the farthest, examining the direct

and indirect effects of consumption patterns under differ-

ent income distributions. None of these studies, however,

develop a unified methodology in which data collection and

analysis are designed to test specific hypotheses. The

studies referred to above which focus on the factor inten-

sity of consumption patterns at different income levels

have been based on income elasticities and marginal pro-

pensities to consume generated by other researchers, and

little is said concerning the estimation of consumption—

income relationships. The need for a more integrated meth-

odology of consumption research stems from the fact that

decisions made when data are being collected or when in-

come elasticities and marginal propensities to consume are

being estimated often preclude the testing of hypotheses

relevant to theoretical or policy questions.
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1.3. Objectives of the Study
 

The general objectives of this study are fourfold. The

first three are synonymous with the major contributions of

consumption research discussed above: (1) to describe cur-

rent consumption and to provide a basis for the projection

of consumer demand in the rural areas of Sierra Leone;

(2) to analyze the impact of consumption patterns at dif-

ferent income levels on employment, capital requirements,

and import demand; and (3) to determine the nature and

strength of consumption based intersectoral and rural-urban

market linkages. A fourth objective is to formulate a

methodological approach to consumption research in the

rural areas of developing countries designed to address

specific theoretical and empirical issues.

1.4. Plan for Remaining Chapters
 

In Chapter 2, the distinction between cross section and

time series data is discussed and the relevance of each form

of data to research oriented toward the objectives of this

study is examined. The data collection process for this

study is then described, particular attention being given

to the influence of research objectives on choices relat-

ing to the survey methodology.

Economic and demographic characteristics of the sample

population are described in Chapter 3. Income classes and

commodity groups to be used throughout the study are
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defined and budget shares for each commodity are presented

for each income group.

Methodological issues relating to the estimation of

income elasticities and marginal propensities to consume

are examined in Chapter 4. Special attention is given to

the statistical and analytical problems particular to data

from rural areas in developing countries. Two statistical

models, both suited to the needs of this study, are speci-

fied in this chapter. The performance of these two models

is tested in Chapter 5, and estimated expenditure elasti—

cities and marginal propensities to consume are presented.

The capital and labor intensity of rural consumption

patterns at different levels of income are estimated in

Chapter 6, and the results are analyzed to determine the

employment, capital, and foreign exchange requirements

associated with both current and projected rural consumer

demand. Finally, these results are used along with infor-

mation on the breakdown by origin of goods consumed in

each income class to identify potential growth linkages

based on rural consumer demands. The results of the study

are summarized in Chapter 7, and additional research re-

quirements are outlined.



CHAPTER 2

SURVEY METHODOLOGY

2.1. Data for the Study of Rural

Consumption Patterns

 

 

The analysis of consumer demand can be based on either

1 Time series data con-time series or cross section data.

sist of periodic observations on aggregate variables taken

over a relatively long time frame. It is assumed that dif—

ferent time periods are homogenous and that variation in

consumption patterns can be explained by variables such as

commodity prices, income, and population. Cross section

data, gathered in household budget surveys, consist of ob-

servations on a number of households over a relatively

short period of time. In effect, time, prices, and other

market variables are held constant, and the association

between consumption levels and variables such as household

income, household size, and location is examined.

It has been argued by Howe [1966], among others, that

the data requirements for any extensive analysis of con-

sumption in developing countries can be met only by the

initiation of household budget surveys designed to address

specific theoretical and empirical questions. Time series

data are not appropriate for the analysis of the employ-

ment and growth effects of consumption patterns at different

 

1Much of this discussion is based on a comparison of

cross-section and time series data in Klein [1972].

11
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income levels because they are usually not disaggregated

by income subgroups. Even in the projection of consumer

demand, time series data may be too highly aggregated to

be of use in answering questions relevant to the design

of localized development projects. Perhaps the greatest

drawback in the use of time series data in developing

countries, however, is that they must be collected over a

long period of time. Household budget studies can be com-

pleted in a relatively short period of time and can pro—

vide immediate answers to policy questions. While price

effects are not easily analyzed in a cross section frame-

work, household budget data can be supplemented by avail-

able time series data; and when collected over an extended

period of time, they can become a source of time series

data.

The basis for this study is cross section data collect-

ed in a national rural household budget survey of Sierra

Leone conducted between March 1974 and May 1975. Expen-

diture data were collected for a highly disaggregated set

of commodities and information concerning the origin of

goods purchased (used in the classification of goods by

factor intensity and in the analysis of intersectoral link-

ages) was also included in the data set. The survey data

were supplemented with household-specific data from an

ongoing agricultural production survey and with information

on the capital and labor intensity of goods from various

sources .
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2.2. Sampling Procedures
 

The rural consumption survey in Sierra Leone was

closely integrated with an agricultural production survey,

which was another component of the integrated research

project. In the rural household production survey, farm

management data were collected in the eight resource re-

gions indicated on the map in Figure 2.1. A total of five

hundred randomly chosen households2 were surveyed in the

rural household production study. One-half of these were

chosen at random for the consumption study. For these

households, data on labor use, production practices, out—

put, and sales, as well as consumption expenditures, were

available. This unified sampling approach facilitated the

estimation of the value of subsistence production, which

has proved difficult in other surveys.

The rural household production survey sample was

stratified by resource region. For the purposes of the

consumption study, stratification by income group to

allow the separation of income effects from those attri—

butable to regional factors would also have been desirable.

Such stratification was not possible, however, since com-

prehensive data on household income or even proxy varia-

bles, such as farm size, were not available prior to the

initiation of the study. In practice, one-half of the sam-

ple households assigned to each farm management enumerator

_x

2A household is defined as a group of persons who eat

from the same pot.
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were selected at random. A number of the initial sample

of 250 households were dropped from the sample prior to

analysis due to inadequacies in data, deaths, or movement

of the respondent from the region, leaving a final sample

of 203 households.

2.3. Reference Periods for Survey

Interviews

 

 

The accuracy of consumption expenditure data is de-

pendent on the length of the reference period used in the

survey questionnaires. The reference period is the length

of time over which interview respondents are required to

recall events from memory. The ability to remember events,

such as consumption expenditures, diminishes as the length

of the reference period increases. This problem of reduced

recall capacity is most severe for events that occur fre-

quently, such as the purchase of food, tobacco, beverages,

and regularly consumed household goods.

Another source of bias is what Prais and Houthakker

[1971] call the end period effect. This occurs most often

for durables and other less frequently purchased commodi-

ties. Respondents tend to include expenditures from earl-

ier time periods in their reporting of consumption, espec-

ially for items for which there has been no expenditure

during the time period under inquiry. Therefore, short

reference periods can lead to some overestimation of expen-

ditures for goods of this sort.
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In order to reduce biases caused by these effects, two

questionnaires with different reference periods were used.3

A questionnaire with a reference period of four days (RER/

Cl) was used to record all consumption expenditures made

by a household within the recall period. This question—

naire was intended as a source of data on expenditures for

food, beverages, tobacco, and other commonly purchased

items. The second questionnaire (RER/C2) had a reference

period of one month and was used to record only expendi-

tures on durables and less frequently purchased goods.

Expenditures on food, tobacco, beverages, and other non-

durable personal items were not recorded on the survey

forms for this questionnaire.

In both the weekly and monthly questionnaires, infor-

mation on commodity purchased, its origin, the place of

purchase, quantity, and cost were collected. Both survey

forms were partially pre-coded by commodity to remind enu-

merators to ask about certain commonly purchased items.

Origins were grouped into five categories: rural, large

urban, smaller urban, imported, and undetermined4 loca-

tion. This information was gathered for the analysis of

the locational impacts of rural consumption patterns. All

quantities were measured in local units.

 

3See Appendix 1 for copies of both questionnaires.

4This category included expenditures on school fees,

medical services, transportation, etc., which could not

be attributed to a particular location.
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Enumerators were instructed to be as specific as

possible concerning the nature of commodities. In this

way a minimum of information relating to consumption of

rather specific commodity groupings and to the factor in-

tensity of total consumption was lost.

2.4. The Scheduling of Interviews

Interviewing for the consumption study was conducted

over an entire cropping year in conjunction with the farm

survey, using the same enumerators. Enumerators inter-

viewed in each household on a twice weekly basis in connec-

tion with the farm survey, but it was felt that such repe-

titive collection of consumption data might quickly lead

to fatigue on the part of both enumerators and respondents,

which could have resulted in standardization of responses.

To avoid this problem, the short reference period ques-

tionnaire was administered only twice each month for

successive four—day reference periods. It was assumed

that consumption of commonly purchased goods is relatively

constant during a month.

The scheduling of consumption interviews was estab-

lished by grouping the sample for each enumeration area

into four groups, each corresponding to a week of the

month. In general, each group consisted of three house—

holds. For a given week of a month the three households

in the associated group were administered the short refer-

ence period questionnaire. The long reference period
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questionnaire was administered to each household in the

sample during the last week of the month.5 In this way,

the enumerator's work load was distributed evenly through-

out the month and continuous data within each enumeration

area were obtained.

2.5. Preparation of the Data

for Analysis

 

 

Because the purchases of commonly consumed goods were

recorded for only one week in four, it was necessary to

"puff up" the data. This was done under the assumption

that consumption of these goods is relatively consistent

from day to day. Therefore, if data were available for

seven days out of thirty in a given month, recorded expen-

ditures for a particular good were multiplied by 30/7 to

estimate expenditure for that good for that month.

Missing data were also a problem in some cases. When

the amount of data present for a household met certain

minimum standards,6 months for which no data were avail-

able were filled in using the indexing procedure described

in Appendix 2.

 

5Observations that were obviously recorded on both

questionnaires were screened at the time of coding to

avoid duplication.

6At least three months of consumption data, a valid

month being defined as having at least three days of data

from the short reference period questionnaire and the pre-

sence of the long reference period questionnaire.
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2.6. The Estimation of Subsistence

Consumption
 

The data collected through the administration of the

two survey questionnaires provide an accurate representa-

tion of cash expenditures in consumption goods, but they do

not measure the value of subsistence consumption, i.e.,

the value of goods produced and consumed by a household

without entering the market. Data on output and sales from

the farm management survey were used to estimate households'

consumption of home produced goods. Subsistence consump-

tion was defined simply as the difference in the value of

what a household produced and what it sold. Both output

and sales were valued at farm gate prices. This method of

estimation caused some difficulties since sales data were

apparently underestimated in a number of cases.7 In gen-

eral, though, this approach seems to have yielded satis-

factory results. Total consumption for a given commodity,

then, was defined as the sum of cash expenditures and the

value of subsistence consumption for that good.

 

7Subsistence consumption of coffee and cocoa, which

are not generally consumed in rural households in any quan-

tity, for example, was estimated to be quite high by this

method. Similar problems were encountered with small-

scale industry products. Because of these obvious diffi-

culties, subsistence consumption for these goods was set

at zero. The accurate measurement of sales has been a

difficult problem in many studies.



CHAPTER 3

A DESCRIPTIVE ANALYSIS OF RURAL

CONSUMPTION PATTERNS

3.1. The Measurement of Income: Some

Conceptual Problems

 

 

In the theory of consumer behavior, levels of consump-

tion for distinct goods or sets of goods are determined to

a large extent by their respective prices and by the income

of the consumption unit. Other factors such as tastes and

preferences, household size and composition, and environ-

mental constraints also affect consumption decisions.

Since prices are assumed constant in this study, income be-

comes an even more important variable for exploring differ—

ences in consumption.

Net household income can be considered to be a rea—

sonable measure of current income for the households in the

survey sample. It is defined by the following functional

relationship:

I = S + M — F + W (3.1)

where I is net household income, S is the value of subsis-

tence consumption, M is the value of total farm and non-

farm sales, F is the value of purchased and nonpurchased

factors of productivity excluding unpaid family labor, and

W is the value of wages received from off-farm employment.

A measure of current income such as net household income

is often used as an explanatory variable in the analysis

of consumption behavior. It can be argued, however, that

20
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another measure of income, total consumption expenditure,

may, if the time period over which data extend is suffi-

ciently long, be a better indicator of permanent income,

which Modigliani and Bromberg [1954] and Friedman [1957]

hypothesize to be the true determinant of consumption be-

havior.1

Total consumption expenditure, Y, is the measure of

household income used in this study. It can be defined

as the sum of the value of subsistence consumption, S,

and cash expenditures:

Y = S + C . (3.2)

Cash expenditures and the quantity (M — F + W) cannot be

expected to be equal, though they can be expected to be

highly correlated. To the extent that they differ, so will

total consumption expenditure and current net household in-

come.

To facilitate the description of consumption patterns

and the discussion of analytical results, sample households

were grouped into income classes on the basis of household

consumption expenditure per person. As Kuznets [1976]

points out in the following passage from his recent essay

on the demographic aspects of income and distribution, this

is the only valid form of income measurement for the

 

1Prais and Houthakker [1971] note that in surveys con-

ducted over a very short period, a single expenditure on

a major durable may cause total expenditures to grossly

overrepresent permanent income. Since households in this

survey were observed over an entire year, this should not

be a problem here.
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analysis of income distribution among households of vary-

ing sizes [Kuznets, 1976, p. 87]:

It makes little sense to talk about inequality

in the distribution of income among families or house-

holds by income per family or household when the under-

lying units differ so much in size. A large income

for a large family may turn out to be small on a per

person or per consumer equivalent basis, and a small

income for a small family may turn out to be large

with the allowance for size of the family. Size dis-

tributions of income among families or households by

income per family or household, reflecting as they do

differences in size, are unrevealing--unless the per

family or household income differences are so large

as to overshadow any reasonably assumed differences

in size of units, or unless the latter differences are

minor. Neither of these conditions is realistic. It

follows that, before any analysis can be undertaken,

size distributions of families or households by income

per family or household must be converted to distri-

butions of persons (or consumer equivalents) by size

of family or household income per person (or per con--

sumer).

Classification of households by consumption expenditure

per person, while clearly superior to a grouping based on

consumption expenditures unadjusted for household size,

fails to take the composition of a household into account.

This factor can also affect consumption decisions. Given

two households, each with the same income and the same num-

ber of members, for example, a household composed entirely

of adults may be expected to meet minimum caloric require-

ments less easily than a household made up of only two

adults and several small children. Ideally some consumer

equivalent scale should be used to adjust household size

in order to compensate for differing percentages of child-

ren and for other compositional factors such as the ratio
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of males to females and the proportion of elderly persons

in the household.

Several consumer equivalent scales have been used in

African consumption studies. Massell [1969] treats all

adults, male and female, as equal consumer units, and

weighs children at one-half a consumer unit. Howe [1966],

in a Nairobi consumption study, uses the following weights:

males, sixteen and older, 1.0; females, sixteen and older,

0.8; and children under sixteen, 0.6. The difficulty with

such consumer unit scales is, as Prais and Houthakker

[1971] note in their excellent discussion of this topic,

that in actuality consumer unit scales should be commodity

specific. They present a formulation in which, concep-

tually, "household size” or the number of unit consumers

is different for each commodity. The measure of household

size to be used in the determination of total per capita

consumption expenditure is based on the sum of commodity

specific "household sizes" weighted by appropriate aver-

age propensities to consume.

While the approach outlined by Prais and Houthakker

is theoretically attractive, it can prove to be difficult

and expensive to implement. Also, it can lead to a defi-

nition of the average consumer that may not be in accord-

ance with that of policymakers and planners. It was de-

cided, therefore, to use unadjusted household size in de-

scribing consumption patterns and to make appropriate ad-

justments for household consumption in the regression
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equation used to estimate expenditure elasticities and

marginal propensities to consume.

3.2. Definition of Income Classes for the

Sierra Leone Consumption Study

 

 

Using unadjusted annual per capita consumption expen-

ditures as a criterion for grouping, six income classes

were established. The first and sixth comprise, respec-

tively, the lower and upper 10 percent of households ranked

by per capita consumption expenditures. Classes two through

five are made up, respectively, of households in the second

and third, fourth and fifth, sixth and seventh, and eighth

and ninth deciles of the ranked sample population. This

classification accentuates the difference between the high-

est and lowest income class-and so should facilitate the

analysis of the effect of income on consumption. Lower and

upper bounds, as well as mean expenditure levels for the

six income classes, average household size, the percentage

of the members in a household who are less than sixteen,

and the percentage of total value of goods consumed attri-

butable to subsistence consumption are given in Table 3.1.

Examination of the figures given in Table 3.1 reveals

a consistent trend in household size and in the percentage

of children in a household across the range of incomes.

Both decline steadily as per capita consumption expendi-

tures rise.2 A simple economic explanation for this

 

2Kuznet's [1976] results indicate a similar pattern

for households in the United States, Germany, Israel,

Taiwan, and the Philippines.
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inverse relationship can be given. The productivity of

children, and therefore the income generating capacity, is

expected to be less than that of adults. It follows that

households with a larger percentage of members being child-

ren (households which also tend to be larger) can be ex—

pected to have lower per capita incomes.

To a large extent this relationship is also attribu-

table to regional differences. Fifteen of the nineteen

households in the highest income class are located in the

southern portion of Sierra Leone, where incomes are high

because of tree crop cultivation and where households

are relatively small and nucleated.3 Thirteen of the twenty

households in the lowest income class, on the other hand,

are located in the poorer northern regions where incomes

are lower and where households are composed of extended

families rather than nuclear units. These generally

accepted regional differences are confirmed by the figures

in Table 3.2. Clearly average per capita income tends to

be higher in the southern region (i.e., the Southern Coast,

the Riverain Grasslands, the Moa Basin, and the Southern

Plains), while household size and the percentage of child-

ren per household are higher in the northern region (i.e.,

the Scarcies, the Northern Plains, the Bolilands, and the

Northern Plateau). The income classification used in this

study, then, is not free of regional effects. In the

 

3See Spencer and Byerlee [1977] for a discussion of

regional differences in Sierra Leone.
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estimation of total expenditure elasticities of demand,

however, these effects can be separated out by the intro-

duction of regional dummy variables in the regression equa-

tion.

With respect to the figures given in Tables 3.1 and

3.2, the importance of subsistence consumption for house-

holds in all income classes and all regions should be noted.

As defined in Chapter 2, subsistence consumption is the

value of goods which are produced and consumed by a house-

hold without entering the market. Among households in the

survey sample the percentage of total consumption expendi-

ture accounted for subsistence consumption is 48 percent,

or nearly one-half. There is a tendency for this percen-

tage to be higher for households in the lower income

classes. Among studies which have measured this component

of consumption, Massell [1969] finds that it comprises 32

percent of total expenditures made by a sample of rural

households in Kenya. Dutta-Roy [1969] reports that 25

percent of total consumption for a group of rural Ghanaian

households comes from own production, while Hay [1966] re-

ports a figure of 16 percent. Higher estimates of the sub-

sistence component of consumption for Sierra Leonean house-

holds may reflect greater accuracy in data collection due

to the integration of the consumption and agricultural pro-

tiuction surveys as well as behavioral differences. The re-

:sults from all of these studies, however, provide strong

Gavidence for the need to collect data on subsistence
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consumption as well as on cash expenditure when studies

are made of rural consumption patterns in African coun—

tries.

A Lorenz curve was constructed as a measure of income

distribution in rural areas of Sierra Leone (see Figure

3.1) using the average per capita consumption expenditure

and the sample population size for each income class. The

4 for devel-associated Gini ratio of .31 is relatively low

oping countries and is considerably lower than Paukert's

[1973] estimated figure of .56 for all Sierra Leone. This

reflects the uniformity of income distribution in rural

areas relative to that in urban centers, due largely to the

fact that access to land is not severely constrained at

low income levels, while the range of available technology

is limited, as well as the fact that urban per capita in-

comes tend to be appreciably higher than those in rural

areas.5 This pattern of income disparities between rural

and urban areas and more inequitable income distribution

in urban areas is also evident in the results of a house-

hold budget survey conducted in the Eastern Region of Ghana

by Dutta-Roy [1969] and can probably be generalized to most

of West Africa.

 

4The Gini ratio is slightly underestimated when such

a crude linear approximation is used as Riemenschneider

[1976] points out.

5Fatoo, in a forthcoming paper, estimates per capita

income in large and small urban areas to Le 282.
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3.3. The Definition of Commodity Groups

In preparing the data for analysis, 265 possible

commodity-origin combinations were established after some

preliminary aggregation of commodities had been carried

out. Of these, 112 had a non—zero annual expenditure level

for at least 1 household in the sample. Ideally, the

commodities could have been kept disaggregated for descrip—

tive and analytical purposes. This was impractical, how—

ever, due to the statistical problems that large numbers

of zero observations would have caused.

In defining commodity groups, an effort was made to

maintain factor intensity and locational characteristics

and to group commodities together where demand charac-

teristics were judged to be relatively similar. Because

of the special interest in this study in the demand for

products of small-scale industry, these goods were kept at

a rather high level of disaggregation.

The result of this aggregation process is a set of

twenty—nine mutually exclusive and exhaustive commodity

groups. These preserve distinctions in factor intensity

and, at the same time, are roughly comparable to categor-

ies used in other African consumption studies. Because

locational distinctions could not be perfectly preserved

by this classification of goods, separate grouping by

origin was also performed.
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3.4. Description of Expenditure Patterns

in Rural Areas

Average budget shares for each commodity group at

varying levels of income are presented in Table 3.3. As

expected, expenditures on food items are a major part of

consumption expenditure, representing more than 60 percent

of the total even for the highest income class. Rice pre-

dominates within the aggregate category of food items.

Imports and large-scale industry products represent the

second largest aggregate component of rural expenditure.

Within this larger group, expenditures on fuel and light

(mostly kerosene), cloth, and household and personal goods

are of particular importance.

Variations in budget shares across the range of incomes

are not large for most individual commodities, though some

rather large changes do occur, e.g., for rice, palm oil,

wood work, cloth, and services. While the budget share de-

voted to all food does vary considerably, it does not vary

as widely as in Asian countries. Sunman [1974], for exam-

ple, reports that 72.7 percent of total expenditures are

devoted to food by low income rural households in Turkey,

while high income rural households spend only 29.0 percent

of their income on food. This greater variation in the

Turkish case is also apparent for other goods. On the

'basis of this observation, it can be hypothesized that the

‘variability of the factor intensity of rural consumption
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patterns in Sierra Leone may be relatively small when com-

pared to that for countries such as Turkey. This hypo-

thesis will be investigated in Chapter 6, where factor

intensities of both average and marginal expenditures are

presented.

Budget shares by income class for commodities grouped

by origin are given in Table 3.4. In general, they are

relatively constant across the range of rural incomes.

This is especially true for products from large urban cen-

ters, which take a small share of the household budget in

all income classes, indicating that the potential for mar-

ket based growth linkages between rural and large urban

sectors of the economy may be limited. The percentage of

total expenditure allocated to imported goods does increase

as incomes rise, which lends support to the hypothesis

stated in Chapter 1 concerning the increased foreign ex-

change requirement associated with higher incomes. A more

complete discussion of the implications of the budget

shares given in Table 3.4 will be presented in Chapter 6

in conjunction with the analysis of capital and labor re-

quirements at different income levels.
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3.5. Seasonal Variation in Consumption

Patterns

Because households were observed for an entire year,

it is possible to examine seasonal variation in expenditure

patterns. Using monthly indices of cash expenditures on

rice, other food, and nonfood items, the graph in Figure

3.2 was constructed.6

Rice expenditures are uniformly high during the culti-

vation season and in the months immediately prior to har-

vest (May through September). They drop to a much lower

level in November, when the harvest is well under way, and

in the five months which follow. During this period house-

hold rice stocks can be maintained at a higher level, since

dry weather facilitates storage, and households consume

rice from their own harvested reserves rather than that

purchased in markets. It should also be noted, however,

that because the graph in Figure 3.2 is based on indices

of cash expenditures, the product of price and quantity,

part of the dichotomous character of rice expenditure

patterns is attributable to price changes. Not only is

post harvest market demand for rice lower due to subsis-

tence consumption, but also the price of the rice purchased

in this period is lower than in the cultivation and pre-

harvest seasons.

 

6See Appendix 2 for a description of the indexing

procedure. For Figure 3.2, monthly indices are scaled

so that an index of one hundred represents the average

monthly expenditure level.
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Variation in expenditures on other food items is much

less pronounced, primarily due to the diverse nature of

the commodities in this category, which include other

cereals and root crops, palm oil, condiments, meat, fish,

and processed food. There is a rather large increase in

expenditures on these commodities in January, a month of

greater ceremonial activity, and in July, when the lack of

private rice reserves and the higher market price of rice

may cause households to substitute other foods for their

primary food in the rural diet.

Expenditures on nonfood items also exhibit a regular

pattern. While the uniformity of the expenditure level

for these goods is attributable in part to aggregation,

nevertheless, it is noteworthy because it is commonly be-

lieved that expenditures on durable goods, ceremonial ser-

vices, and transport should make nonfood expenditure

levels higher in the post-harvest season.

Information on seasonal variations in consumption

patterns can be of value in the design of household sur-

veys which collect data over a more limited time period

of only one or two months. Ideally such a survey should

be conducted during periods when the ratio of expenditures

within a category to annual expenditure on that collection

of goods is the same for each aggregate category. For

rural consumers in Sierra Leone no month or pair of

months fits this criterion exactly. October is the single

month which comes closest to meeting this requirement.
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Am0ng pairs of months which satisfy it approximately are

July and January, August and December, and September and

November. In each case, high rice expenditures in one

month balance out low rice expenditures in the other.

 



CHAPTER 4

METHODOLOGICAL APPROACHES TO THE STATISTICAL

ANALYSIS OF RURAL CONSUMPTION PATTERNS

4.1. Epgel Curve Analysis
 

The statistical estimation of the relationship between

income and consumption expenditure is central to the ana—

lysis of household consumption behavior. From this rela-

tionship, generally referred to as the Engel curve, margin-

al propensities to consume and income elasticities of de-

mand can be derived.1 Income elasticities are of use in

the projection of commodity demand, and, since they are

not expressed in monetary units, they allow the interna-

tional comparison of consumer behavior. Marginal propen-

sities to consume are employed chiefly in the analysis of

specific effects attributable to a measurable change in in-

come. While average propensities to consume represent the

percentage of total expenditure devoted to particular com-

modities, marginal propensities to consume indicate how

an additional unit of expenditure will be allocated.

Since the publishing of Allen and Bowley's Family

Expenditure in 1935, the statistical methods employed in
 

estimating Engel curves have received considerable atten-

tion in the econometric literature. Linkages between em-

pirical work and the theory of consumer behavior have been

 

1Defined symbolically, the marginal propensity to con-

sume is 301/8Y and the expenditure elasticity is

(sci/BY) (Y/C), where C1 is expenditure on the ith commodity,

Y is total consumption expenditure, and C1 = f(Y).

41
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strengthened as specified functional forms have been related

to underlying utility functions, and important advances in

statistical estimation procedures have been made. The

bulk of this consumption research has, however, been con-

ducted in developed countries. As a result, the methodol-

ogy that has evolved is best suited to the analysis of

household consumption behavior in industrial economies hav-

ing well developed market systems. Much of this methodol-

ogy is also applicable to the study of consumption in de-

veloping countries, but it does not address certain commonly

encountered problems, such as those presented by substan-

tial amounts of subsistence consumption, in an adequate

fashion. In addition, the theoretical questions around

which consumption research in developing countries centers

have often not received much attention in the literature

on consumer behavior in industrialized countries.

Few studies of consumer behavior in Africa have

addressed methodological issues in any depth. Massell,

in his three East African studies, has developed an ana-

lytical approach that yields consistent estimates of ex-

penditure elasticities and incorporates variables, such as

farm size and percentage of total consumption expenditure

represented by subsistence consumption, which are not gen-

erally considered important determinants of consumption be-

havior in developed countries. Massell fails, however, to

incorporate the capacity to test hypotheses concerning the

effects of income level on expenditure elasticities into the
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2 This limits themodels used in his two rural studies.

applicability of the results for analyzing current theo—

retical questions. In addition his approach requires cash

income data, which are often difficult to obtain for Afri-

can consumers.

Two statistical models suited to the objectives of

this study and designed to estimate expenditure elastici-

ties despite deficiencies in data will be presented in

this chapter and tested in Chapter 5. In discussing these

models, problems relating to subsistence consumption and

its inclusion in the estimated relationships, the treatment

of household size, and the frequent occurrence of zero ob-

servations for some commodities will be given particular

emphasis.

4.2. Variables Included in the Analysis

The primary variables in the Engel curve relationship

are income and total expenditure on a particular commodity

or group of commodities. The latter is treated as the de-

pendent variable. As stated in Chapter 2, total expendi-

ture for a commodity is defined in this study as the sum

of the value of subsistence consumption and cash expendi-

ture associated with it. Total consumption expenditure,

defined as the sum of total expenditures on all commodities

 

2In both his Kenyan study [Massell, 1969] and that

conducted with Parnes in Uganda [Massell and Parnes, 1969],

a constant elasticity double—log function is used. In an

urban study [Massell and Heyer, 1969], double-log and ratio

semi-log models are used. The latter has variable elas-

ticities.
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is used as the measure of income in this study. It is the

basic independent variable in the functional relationship.

In accordance with the use of per capita consumption

expenditure as a basis for the classification of households,

the statistical models presented below will be specified

originally in per capita terms under the assumption that

income and consumption goods are allocated equally among

the members of a household. Per capita expenditure on a

particular commodity group and total per capita consump-

tion expenditure, then, are the initial dependent and in-

dependent variables. Under this assumption, however, the

fact that the household is generally considered to be the

economic unit for which consumption decisions are made is

ignored. Also, economies and diseconomies of scale and

household composition effects cannot be analyzed in this

framework. Therefore, household size and the percentage of

children present in a household, an indicator of composi-

tional differences, will also be incorporated into the

model.

Results reported in Chapter 3 indicate that the amount

of subsistence consumption and the regional location of a

household may also be related to consumption decisions.

These effects, too, will be incorporated explicitly into

the model.
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4.3. The Choice of Functional Form
 

No single functional form can be considered best for

the fitting of Engel curves for a particular set of commo-

dities. Rather, the choice of functional form depends on

the theoretical and empirical hypotheses the researcher

wishes to test, the nature of the data under analysis, and

the goodness of fit obtained with a given form. In speci-

fying a statistical model for use in this study, the ex-

tent to which estimated marginal propensities to consume

and expenditure elasticities could be expected to be with-

in reasonable bounds over the range of sample incomes was

considered an important factor, since they are to be cal-

culated for each income class. Because the same model is

to be fitted for all commodity groups, a form flexible

enough to represent quite dissimilar income-consumption

relationships was also desirable.

A function's conformability with the criterion of

additivity, whereby the sum of marginal propensities to

consume for all commodities is required to equal one, was

another factor which was considered. When expenditure

elasticities are estimated for only a few commodities at

the mean level of expenditure, additivity is not usually

considered to be important. In this study, however, the

entire pattern of consumer demand at six different income

levels is to be investigated. Even small deviations from

perfect additivity make comparisons between income classes

impossible unless marginal propensities to consume and
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expenditure elasticities are arbitrarily adjusted to meet

this criterion.

A final factor in the choice of a functional form was

the extent to which the effects of household size and

composition, subsistence consumption, and regional loca-

tions could be adequately described.

4.3.1. The Income-Consumption Relationships
 

The specification of the functional relationship

between consumption expenditure on a particular good or

set of goods and income or total expenditure is the start-

ing point of Engel curve analysis. The merits of several

different functional forms are discussed by, among others,

Leser [1963], Hay [1966], and Prais and Houthakker [1971].

In light of the requirements of this study, two functional

forms have been chosen for testing: the log-log inverse

function, which has been used in a number of studies, and

the ratio semi-log inverse function (RSLI), a functional

form suggested by Leser [1963]. These two income-

consumption relations are expressed in per capita terms in

equations 4.1 and 4.2.

1n on. = a1 + toli ln ‘y'J. + b21/37J. + uij (4.1)

cij/yj = a1 + b1i 1n yj + bZi/yj + uij , (4.2)

where Eij is total per capita expenditure by household j on

commodity i; y. is total per capita consumption expenditure

J

by the jth household; ai, bli’ and b21 are parameters to be
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estimated for the ith

th

commodity; and uij is the disturbance

th
term for the i commodity and the j household.

The widely used double-log function, which differs

from the log-log inverse function 4.1 in that bZi/gj is

not included, was not considered for use in this study be-

cause it restricts the expenditure elasticity for a commod-

ity to a constant, bli’ The log-log function is frequently

used because of the generally good fit it provides and the

ease with which elasticities are derived from it. Other

commonly used functions which were not considered include

the semi—log and inverse functions. These are similar to

the RSLI function 4.2, but they are not as flexible and,

in their commonly used form, do not conform to the addi-

tivity criterion.

Both income—consumption relations specified above

allow considerable flexibility in the shape of the esti-

mated Engel curve. The log-log inverse function allows

the testing of hypotheses concerning the consistency of

expenditure elasticities across the range of incomes, while

the RSLI function permits testing for a constant marginal

propensity to consume. These properties can be seen by

examining the expressions for expenditure elasticities

derived from equation 4.1 and equation 4.2 respectively:
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1

= bli ’ b21 [f] (4'3)

5

33.. F _ '17.

—.:1-'1 :‘L = [a1 + b1i + bli 1“ 571'] :L’ (4'4)

3y: cij cij

When b21 of the log-log inverse function is not different

from zero at the relevant level of significance, its elas-

ticity given in equation 4.3 reduces to a constant--b11.

When b of the RSLI function is not significantly differ-

1i

ent from zero, the term (a1 + bli + bli 1n yj) in equa—

tion 4.4, the expression for the marginal propensity to

consume, reduces to the constant term ai.

Examination of the second partial derivatives of

both functions and the partial derivatives of the elas-

ticity expression (all derivatives being with respect to

per capita total consumption expenditure, §) indicates

that the elasticity of the log-log inverse function in-

creases or decreases monotonically, depending on whether

the sign of b21 in equation 4.1 is positive or negative,

while the marginal propensity to consume of the RSLI in-

creases or decreases monotonically as bli in equation 4.2

is positive or negative. The second partial with respect

to y of the log—log inverse (i.e., the partial of the mar-

ginal propensity to consume) and the partial of the elas-

ticity of the RSLI function with respect to y are of in-

determinant sign.
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Of these two functional relationships only the

RSLI satisfies in a strict sense the additivity criterion,

though as Prais and Houthakker [1971] note, any fitted

curve should satisfy this condition approximately at the

mean expenditure level. Even small deviations from unity

in the sum of marginal propensities to consume at a given

level of income may, as stated above, make comparisons be-

tween consumption patterns for different income classes

invalid, however. In light of the objectives of this study,

then, this is an important advantage to be gained by using

the RSLI function.

4.3.2. The Introduction of Household Size Effects into

the Models
 

Both the log-log inverse and the RSLI functions

given above can be transformed from a per capita form to

one which represents consumption for the entire household

rather easily. By expressing equation 4.1 in its product

form and multiplying both sides by household size, N the
3'

following functional relationship, expressed in logarith-

mic form, is obtained:

1n Cij = a1 + bli 1n yj + b2i/yj

+b3i 1n Nj + uij (4.5)

where Cij is total household consumption expenditure on the

ith commodity; a1, bli’ bZi’ and b31 are parameters to be

estimated for commodity i; and uij is a disturbance term.

This new relationship is not exactly equivalent to that
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given by equation 4.1, but it should have greater explana-

tory power since the effects of household size have been

explicitly incorporated. In effect, household consumption

eXpenditure is now considered to be a function of per capi-

ta total consumption expenditure and household size.

The RSLI model given in equation 4.2 reduces to

a set of household Engel curves by multiplying and divid-

ing the dependent variable, Eij/yj, by Nj' Household size

can then be introduced as an independent variable by mul—

tiplying both sides of the relation by Yj' total house-

hold consumption expenditure for household j. The result

is equation 4.6:

C . = a. Y + bij 1 j 11 N + u.. (4.6)Y.1.+b
any

where ai, bli and b21 are again parameters to be estimated,

uij is a disturbance term, and other variables are defined

as above.

Expressions for the expenditure elasticity of

household expenditure on a good with respect to total

household consumption expenditure are given in equations

4.7 and 4.8 for the log-log inverse and modified RSLI

(MRSLI) functions, respectively.

3C Y C N. C Y

Wu , E1. = b1 [Ya] - b .1711 61.

.1 ii 1 .1' 21 Y3. 1.1'

_b .1.
11 21 Yj ’ (4.7)
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3C Y y.

STil "613 = ai + bli + bli 1n -3:] Efi3-. (4.8)

' Comparison with equations 4.3 and 4.4 indicates that the

form of the expenditure elasticity and marginal propensity

to consume for both equations is essentially unchanged.

The nature of the relationship between consumption

of a particular commodity and household size is indicated

by the presence of economies or diseconomies of scale.

Prais and Houthakker [1971, p. 148] define economies of

scale in the following manner:

At a given level of income per person, if there

are economies of scale in the consumption of a

particular commodity larger households will tend

to have a smaller expenditure per person on that

commodity due to those economies.

This is equivalent to saying that the elasticity of house-

hold consumption of a good with respect to household size

is less than unity when economies of scale are experienced

and greater than one when there are diseconomies of scale.

This elasticity, derived by holding per capita total expen-

diture constant, is equal to bBi’ the coefficient of 1n N,

for the log-log inverse model given in equation 4.5.. The

household size elasticity for the MRSLI model in equation

4.6, on the other hand, is quite complex. As expressed

in equation 4.9,

8C . N Y Y

3N1 ' C ' = ai o + b1i I1” I I
i ij ij Cij J
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N

+ b . —l— , (4.9)

21 [CHI

it is a function of per capita total expenditure, the

budget share for the relevant commodity, and per capita ex-

penditure on that community. While it is possible to make

arguments for the relevance of these variables in determin-

ing economies and diseconomies of scale, this treatment of

household size lacks the simplicity and intuitive appeal of

that associated with the log-log inverse function.

4.3.3. The Incorporation of Other Independent Variables

As stated earlier, the percentage of the members

of a household who are children, a household's ratio of

subsistence consumption to total consumption expenditure,

and regional location may affect consumption expenditure on

a particular good. Ceteris paribus a household with a high

percentage of members being children is expected to spend

less on tobacco, for example, than a household composed

mostly of adults. Similarly, households with high subsis-

tence ratios are expected to spend less on manufactured

goods than do households producing cash crops. Regional

location may be associated with differences in consumption

not only because tastes and preferences vary from region to

region, but also because of interregional price differences.

The percentage of a household's members who are

children and the subsistence ratio were added to both
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models in their logarithmic form. .Regional effects were

incorporated by adding sets of binary variables to each

model.3

The complete models to be tested in Chapter 5, then,

are as follows:

1 C - + b 1 " + 321 + b 1n N
n ij ‘ a1 11 n yj — 3i j

y .

J

7

+ b4i 1n Dj + bSi 1n Sj + hgl ghi th

+ uij (4.10)

C13 - ai Yj + bli Y3 1n yj + b21 J

+ b31 1n D + b4i 1n SJ

8

+ hil ghi th + uij , (4.11)

where DJ is the percentage of the members of household j

younger than sixteen years of age; 83 is the subsistence

ratio for household j; th is the regional binary varia-

th
ble for the h region associated with the jth household;

a b b
11' bZi’

to be estimated for commodity i; uij is a disturbance

term; and other variables are defined as before.

i’ 31, b4i’ b51’ and the ghi s are parameters

 

3In the log-log inverse model the variable associated

with one of the regions must be dropped to avoid perfect

multicollinearity. This is not necessary with the MRSLI

model since, as specified in equation 4.7, it passes

through the origin. ’
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4.4. Total Versus Cash Expenditure Elasticities

The total expenditure data used in this study include

the value of goods produced and consumed within the house-

hold, as well as the value of consumption goods which are

purchased. Data on subsistence consumption, however, are

often not available or are difficult to collect. There-

fore, it is of practical interest to determine how expendi-

ture elasticities and marginal propensities to consume

based on cash expenditure data alone differ from those es-

timated from total expenditure data.

4
It can be shown that the total expenditure elasticity

for the ith commodity, EE, can be equated to the expression

on the right—hand side of equation 4.12,

t M. S.
_ '_1 m ‘_1 s

Ei — Em Ci Ei + ES Ci Ei , (4.12)

where Em is the elasticity of total cash consumption ex-

penditure with respect to total consumption expenditure,

ET is the elasticity of cash expenditure on commodity i with

respect to total cash consumption expenditure, ES is the

elasticity of the value of total subsistence consumption

with respect to total consumption expenditure, E: is the

elasticity of the value of subsistence consumption in the

ith
commodity with respect to the total value of subsistence

consumption, M1 is total cash expenditure on commodity 1,

Si is the value of subsistence consumption of commodity i,

 

4See Mukhijee and Rao [1972].
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and C1 is total consumption expenditure on commodity i,

being the sum of M1 and Si' It follows from equation 4.12

that cash expenditure and total expenditure elasticities

should be quite similar for commodities or groups of commo-

dities which are not produced and consumed by the households

5 In the case ofunder study if Em is close to unity.

commodities for which a significant portion of total con-

sumption comes from households' own production, on the

other hand, equation 4.12 indicates that cash expenditure

elasticities cannot be expected to provide a good approxi-

mation of total expenditure elasticities.

The relationship between marginal propensities to con—

sume based on cash and on total expenditure data is given

in equation 4.13:

-______1§§
-—- - . + . BY (4.13)

where M is total cash expenditure, S is the total value

of subsistence consumption, and Y is total consumption

expenditure. Equation 4.13 indicates that even for goods

for which there is no subsistence consumption, so that

381/88 = 0, marginal propensities to consume based on cash

expenditure data will tend to overestimate the actual value.

This holds whenever 3M/3Y is less than one, i.e., whenever

5Note that this condition can be met even when sub-

sistence consumption is an important component of total

consumption expenditure, since E = 1 requires only that

the ratio of total cash expenditure to total consumption

expenditure be constant at all levels of total consump-

tion expenditure.
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increases in the total value of subsistence consumption

are associated with increases in total consumption expen-

diture.

In Chapter 5 estimated cash expenditure elasticities

and marginal propensities to consume will be compared to

estimates based on total expenditure data. Similarities

and differences between the two sets of estimates will be

examined in light of the relationships stated in equations

4.12 and 4.13.

4.5. Statistical Problems with Estimation
 

In this section difficulties associated with the fit-

ting of the models specified in equations 4.10 and 4.11

are discussed and the extent to which both models may

violate the assumptions upon which least squares regres-

sion analyses is based is examined.

4.5.1. Zero observations
 

Because of the interest in this study in the fac-

tor intensity of rural demand, commodity groupings have

been kept disaggregated. As a result of this and also due

to the fact that some households have very low incomes, it

was expected that cases in which the members of a household

did not purchase any items in a particular commodity group

during the year would occur. Inspection of the data indi-

cates that there are, in fact, large numbers of zero ob-

servations for certain commodities. Zero observations lead

to problems with all functional forms, but they are
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particularly troublesome when the dependent variable is

in logarithmic form, as in the log—log inverse model, since

the logarithm of zero is undefined.

A number of ways of dealing with zero observations

have been proposed. Massell [1969], among others, suggests

that households be grouped by income level to reduce zero

observations. In his study of rural consumption patterns

in Kenya, he found that by grouping the sample of 816

households into 136 groups of 6 households each, zero obser-

vations could be eliminated without decreasing degrees of

freedom to a critical level. Grouping of this sort was

considered for this study, but it was observed that the

zero observation problem persists for some commodities,

even when the number of groups becomes relatively small.

Another technique, sometimes used in the analysis of

consumer demand for durables, involves the use of a binary

dependent variable in a simple linear model or in a logit

or probit model to determine the probability of purchase

for a particular commodity at a given level of income.

Snyder [1969] uses this approach in his study of consump-

tion in Sierra Leone. Once probability of purchase has

been determined households with zero observations for the

commodity under analysis are dropped and the Engel curve

is then fitted to the remaining observations. Probability

of purchase and the estimated expenditure elasticity are

then used jointly to determine the final estimate. This
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method was not employed in this study, primarily because

of its unwieldiness.

A third technique used for dealing with zero observa-

tions of a dependent variable to be expressed in logarith-

mic form is simply to replace zero observations with some

arbitrarily small number. Prais and Houthakker [1971]

note that this is equivalent to assuming zero observations

are the result of errors in measurement. Despite its

drawbacks, especially for major durable items, this method

is used in the testing of the log-log inverse function

in Chapter 5 because it is the only reasonable alternative.

The alteration of zero observations leads to some bias in

the estimated parameters, the size of which depends on

the magnitude of the substituted value. The effects of

different replacement values in the log-log inverse model

are examined in Chapter 5.

4.5.2. Corpelation Between the Independent Variables and

the Disturbance Term

A basic assumption underlying ordinary least squares

estimation techniques is that there is no correlation be-

tween any of the independent variables and the disturbance

term. When this assumption is violated parameter estimates

are biased and inconsistent. In the analysis of household

consumption patterns it is usually assumed that, while the

level of income has an effect on a household's expenditure

for a particular commodity, the latter has no effect on

income. When total expenditure is used as a measure of
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income, however, this assumption of no feedback between

dependent and independent variables is no longer tenable

[Summers, 1959].

As a solution to this problem, Liviatan [1961] sug-

gests estimation by instrumental variables, using some mea—

sure of income as an instrument. Massell [1969] in his,

analysis of rural consumption data from Kenya employs the

method of two-stage least squares. Because of the similar-

ities between Massell's problems and those encountered in

this study, his approach is discussed here.

Massell specifies a double log model having the log

of total household expenditure on a particular good (de-

fined as in this study) as the dependent variable. Total

consumption expenditure, household size, and subsistence

ratios in their logarithmic form and a set of regional

dummy variables are the independent variables. This model,

then, is quite similar to the log—log inverse model speci-

fied above. He refers to the arguments of Summers and

Liviatan regarding difficulties with the use of total ex-

penditure as an independent variable. Massell [1969,

pp. 137-138] goes on to point out that the independence

of the subsistence ratio is also questionable, stating:

The nonindependence of the subsistence ratio is

attributable to errors in measuring subsistence

production. The valuation of subsistence is

necessarily arbitrary. In the sample used here

subsistence was valued at the wholesale price.

An item consumed from own production is valued

less than an identical item purchased for cash.

Both expenditure on food items and the subsistence
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ratio may thus be understated, resulting in nonin-

dependence of Ed (subsistence ratio) and Bij'

To obtain consistent parameter estimates, Massell suggests

the use of a two-stage least squares model using cash in-

come6 and farm size as instrumental variables--both being

correlated with total expenditure and the subsistence ratio

and uncorrelated with the error term.

Massell's model leads to two difficulties-—one prac-

tical and one theoretical. The first of these is that

data on crop sales and wages earned are often not availa—

ble to consumption researchers. Were this the only pro-

blem, it could be remedied by redesigning data collection

procedures to include these variables. The second problem,

however, is more serious. In order to make cash income

acceptable as an instrument, Massell is forced to assume

that consumption and production decisions are not made

jointly7--a tenuous assumption where subsistence consump-

tion represents a major portion of a household's total

consumption expenditure. If this important assumption does

not hold——and it does not seem valid for households in

Sierra Leone--parameter estimates remain inconsistent,

even if a two-stage least square model is used. There-

fore, the simple ordinary least squares model was consid-

ered adequate in this study.

 

6Income from the sale of crops and from wage labor.

7See footnote 6, page 138 of Massell [1969].
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4.5.3. Other Statistical Problems

Heteroscedasticity is the property, exhibited by some

estimated relationships, of non-constant variance of the

disturbance term over the range of the data. It is a

direct violation of one of the basic assumptions of least

squares estimation. Heteroscedasticity is a common problem

associated with the analysis of cross section consumption

data. Its occurrence can often by explained by the fact

that low income households exhibit less variance in con-

sumption expenditure than do higher income households.

When heteroscedasticity is present parameter estimates are

unbiased and consistent, all other assumptions being met,

but they are not efficient or asymptotically efficient.

Estimates of their variances are biased in an indetermi-

nant direction, which invalidates confidence intervals and

hypothesis tests based on them.

The presence of heteroscedasticity is determined by

analyzing the residuals of estimated equations. In cases

where heteroscedasticity is believed to be present and

where the size of the variance of the estimated equation

can be assumed to be a function of a particular variable,

the rather simple technique of weighted regression, a spe—

cial case of generalized least squares, can be used to

8
correct for it. This approach, while relatively easy to

implement, should not be used without careful examination

 

8See Johnston [1963, Chapter 8] for a complete dis-

cussion of this technique.
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and analysis of the residuals of ordinary least squares

estimates of the relationships under study. This was not

feasible for this study. Rather than use a weighted re-

gression model based on an assumed interdependence between

total expenditure and the variance of the error term,

therefore, it was decided, again, to test the models in

the form specified in Section 4.3.3.

Errors in measuring both the dependent and independent

variables are another source of difficulty when functional

relationships are being estimated statistically. Little

can be done to correct measurement errors, but their effect

should be noted here. Errors in the dependent variables

are absorbed in the disturbance term, thereby increasing

its variance and lowering R2. As such, they introduce no

bias. Errors in the explanatory variables, however, bias

the estimates of their coefficients toward zero, leading

to the too frequent acceptance of hypotheses equating

the parameter with zero.



CHAPTER 5

THE ESTIMATION OF TOTAL EXPENDITURE ELASTICITIES

AND MARGINAL PROPENSITIES TO CONSUME:

EMPIRICAL RESULTS

5.1. Introduction
 

In this chapter, the performances of the log-log in-

verse model and the MRSLI model, as specified in equations

4.10 and 4.11 in Chapter 4, are examined and compared; and

estimates of expenditure elasticities and marginal propen-

sities to consume are presented. In addition, two ques-

tions of empirical and practical importance are examined.

The effects of different values substituted for zero obser-

vations in the dependent variable are evaluated for their

impact on parameters estimated with the log-log inverse

model. Since the magnitude of these effects may influence

the final choice of a functional form, this question is

addressed prior to the evaluation of the two models. Also

of interest is the extent to which estimated cash expendi—

ture and total expenditure elasticities differ for a sample

in which subsistence consumption is an important component

of total consumption expenditure. This comparison is made

in the final section of this chapter.

5.2. The Effects of Zero Observations

The presence of households for which no expenditures

are reported for goods in a particular commodity group leads

to difficulties in the use of the log-log inverse function.

Under the commodity grouping used in this study, substantial

63
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numbers of zero observations occur. In this section, the

effect of substituting different small, arbitrary values

for zero observations is examined.

Test regressions were run using the log-log inverse

model specified in equation 4.10. The commodities used

in these tests were chosen so that a wide range of fre-

quencies of zero observations would be represented. To

determine the effect of different substituted values on

the additivity of marginal propensities to consume,1 test

regressions were run for all commodity groups in the aggre-

gate food category. Four different values were substituted

for zero expenditure levels in the experiments: .000025,

.0025, .01, and .25. In most cases, the magnitude of even

the largest of these values represents only a very small

percentage of the average annual expenditure on a commod—

ity; though, in the case of small-scale metal work items,

average annual expenditure is only Le 1.27.

Estimated parameters from the four sets of regression

are given in Table 5.1. These estimates demonstrate that

the size of the substituted parameter can have a substan-

tial effect on parameter estimates. The effects are great-

est for commodities having a high frequency of zero obser-

vations, such as small-scale metal work items and insti-

tutional saving; but they are also quite pronounced for

commodities with only a few zero observations, such as

 

1The mathematical form of the log-log inverse function

does not insure additivity.
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palm oil, fruits and vegetables and clothing. In general,

the substitution of larger values leads to parameter esti-

mates which are closer to zero and to higher values of R2,

the coefficient of determination, though this is not al-

ways the case. Specific effects for a given commodity also

depend on the average level of expenditure on that commodity

and on the relative income level of households with zero

observations.

Expenditure elasticities and marginal propensities to

consume derived from the parameters estimated in the test

regressions are given in Table 5.2. Again, quite substan-

tial differences are associated with variation in the value

substituted for zero observations. For example, the expen-

diture elasticity and marginal propensity to consume of

palm oil, a major commodity with only seven zero observa-

tions, are reduced approximately one-third over the range

of substituted values. Because of variations of this mag-

nitude in marginal propensities to consume, additivity pro-

perties are also affected. The test regression for the

aggregate food category indicates that, at the mean expen-

diture level, .684 of each additional leone of total ex-

penditure is allocated to food. The sum of marginal pro-

pensities to consume for the individual food commodity

groups, however, ranges from .872 to .730, depending on

the size of the value substituted for zero observations.

Substitution of larger values yields sums of marginal pro-

pensities to consume closer to that derived from the
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TABLE 5.2

ESTIMATED EXPENDITURE ELASTICITIES AND MARGINAL PROPENSITIES

TO CONSUME FOR COMMODITIES IN ZERO

OBSERVATION EXPERIMENT

 

 

 

 

 

 

 

(humodity . . a

Group Elast101ty MPC

Substituted Value Substituted Value

.000025 .0025 .01 .25 .000025 .0025 .01 .25

Rice .992 .992 .992 .992 .385 .385 .385 .385

Cbreals and root crops 1.820 1.452 1.339 1.023 .149 .119 .110 .084

Fruits and vegetables 1.252 1.194 1.177 1.137 .036 .034 .034 .033

Palm oil 2.389 1.992 1.873 1.595 .179 .150 .141 .120

Rural salt and other oil —l.023 -.553 -.411 -.083 -.003 -.001 —.001 .000

Imported salt and

condinents 1.123 1.068 1.050 1.011 .016 .015 .015 .014

Meat and livestock

products 2.164 1.687 1.541 1.211 .035 .027 .025 .020

Fish .851 .851 .851 .851 .072 .072 .072 .072

Processed food 1.101 .821 .737 .541 .003 .003 .002 .002

All food .977 .977 .977 .977 .684 .684 .684 .684

Sum of disaggregated MPC's

for food .872 .804 .783 .730

Meta] work (881)b 1.231 .858 .485 .085 .002 .001 .001 .000

Clothing 1.735 1.337 1.217 .939 .033 .025 .023 .018

Institutional saving -.012 .050 .070 .114 .000 .001 , .001 .001         
 

SOURCE: Survey data.

8All elasticities and MPC'S are calculated for the mean levels of expenditure in

the sample.

bSSI indicates small—scale industry.
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aggregate relationship. In all cases, however, there is

an upward bias in marginal propensities to consume for

disaggregated commodities and in no case is their sum close

enough to the aggregate marginal propensity to consume to

allow it to be said that the additivity problem is elimi-

nated.

The results of these test regressions indicate that

the zero observation problem is a serious one and that

parameter estimates based on the log-log inverse model must

be interpreted with caution when zero observations are pre-

sent in the data. These results do not point to a ”best"

value which, when substituted for zero observations, will

both minimize the bias introduced by such a substitution

and reduce the additivity problem. In further evaluation

of the log-log inverse model the value of Le .01 is used

as a substitute for zero observation. This choice is an

arbitrary one. Le .01 is the largest value that can be

considered a reasonable substitute.

5.3. The Performance of the Two Models
 

The data for each commodity were fitted using both the

log-log inverse model and the MRSLI models for comparative

purposes. The resulting parameter estimates are given in

Tables 5.3 and 5.4.2 Preliminary tests on both models

 

2Estimated coefficients for regional binary variables

are not included in these tables. In nearly all cases, an

F test showed this set of variables to be highly signifi-

cant.
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TABLE 5.3

 

 

 

 

 

 

Commodity Constant Coefficient CM? R2

Group
_, _

1n y 1/y 1n N In 8

Rice --.457a .907 —9.821 1.016 .231 .635

(1.05) (.19) (13.35) (.07) (.05)

Cereals and root crops -3.360 .984 -4l.332 1.728 .423 .552

(3.37) (.60) (42.81) (.24) (.17)

Fruits and vegetables -4.856 1.166 -1.293 1.095 .446 .494

(2.73) (.49) (34.74) (.19) (.13)

Palm oil -8.041 1.783 -10.421 1.739 -.597 .348

_ (3.33) (.59) (42.34) (.24) (.163)

Rural salt and other oil 4.827 -1.316 .-105.192 .433 .379 .218

. (4.80) (.86) (60.97) (.34) (.24)

Inported salt and condiments —6.584 1.317 31.005 .969 -.255 .322

(2.35) (.42) (29.88) (.17) (.12)

Meat and livestock products -7.246 1.308 -27.463 1.465 -.127 .230

(5.11) (.91) (64.95) (.36) (.25)

Fish -1.707 .892 4.723 .890 -.072 .577

(1.19) (.21) (15.10) (.08) (.06)

Processed food -5.329 .464 -31.704 1. 12 -.244 .417

(4.21) (.75) (53.43) (.30) (.21)

All food .382 .873 -12.089 1.030 .158 .925

(.39) (.07) (4.9) (.03) (.02)

Rural beverages and tobacco -7.256 1.614 75.580 .247 .449 .242

(4.13) (.74) (52.52) (.29) (.20)

Urban and imported beverages -3.068 .926 39.490 .473 -.155 .187

and tobacco (2.51) (.45) (31.89) (.18) (.12)

A11 beverages and tobacco -2.351 .975 53.787 .196 .126 .168

(2.10) (.27) (26.66) (.15) (.10)

Bread -4.499 .208 -60.152 1.069 -.409 .281

(4.19) (.75) (53.25) (.30) (.21)

Metal work (881)b -7.048 . 3 46.242 .122 .026 .082

(4.67) (.833) (59.35) (.33) (.23)

Wbod work -17.764 2.490 90.984 1.625 -.860 .210

(5.24) (.93) (66.52) (.37) (.26)

Gara cloth -10.564 1.837 41.182 1.373 -.663 .320

(4.90) (.87) (62.21) (.35) (.24)

Tailoring —2.468 .313 ~62.430 .924 «.138 .153

(4.54) (.81) (57.74) (.32) (.22)

Other household and personal -7.798 1.391 17.722 .932 -.174 .285

goods (881)b (3.90) (.70) (49.61) (.28) (.19)

A11 small—scale industry —7.935 1.626 16.637 1.391 .468 .436

products (2.80) (.50) (35.63) (.20) (.14)      
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TABLE 5.3 - CONTINUED

PARAMETERS ESTIMATED WITH LOG-LOG INVERSE MODEL

 

 

 

 

 

 

 

Camndity Constant Coefficient of R2

Group _ __

1n y 1/y 1n N 1n S

Fuel and light -.505 .517 5.033 .519 —.212 .376

- (.96) (.17) (12.24) (.07) (.05)

Metal work (LSI)c -14.182 2.469 19.490 2.051 -.562 .389

(4.04) (.72) (51.38) (.29) (.20)

Clothing -6.358 1.172 -5.186 1.435 -.698 .232

(3.45) (.62) (43.83) (.24) (.17)

Cloth ~11 . 541 2.141 42 . 029 1.649 - . 544 . 266

(4.08) (.73) (51.88) (.29) (.20)

Shoes -—3.885 .289 -96.380 1.701 -1.098 .323

(4.58) (.82) (58.19) (.32) (.22)

Other household and personal -4.363 1.076 -1.275 1.126 -.363 .534

goods (LSDC (1.59) (.28) (20.26) (.11) (.03)

A11 large-scale industry -2.008 .960 -.171 1.017 -.355 .651

products (.98) (.17) (12.47) (.07) (.05)

'l‘rangrt -13.242 2.550 95.830 1.167 -.824 .568

(3.54) (.63) (45.02) (.25) (.17)

Ceremonail and entertainment -12.921 2.325 35.764 1.678 -.373 .450

(4.41) (.79) (56.00) (.31) (.22)

Other services -12.098 1.558 37.994 .649 -.843 .319

(5.55) (.99) (70.51) (.39) (.27)

All services -12.183 2.215 28.738 1.759 —.457 .440

(4.48) (.80) (56.96) (.32) (.22)

Education -4.761 .767 .971 1.009 -—.815 .348

(5.32) (.95) (67.57) (.38) (.26)

Institutional saving 1.237 -.632 -81.583 .766 -.481 .249

(5.82) (1.04) (73.89) (.41) (.28)

Miscellaneous -9 . 216 1 . 557 41 . 142 . 769 . 436 . 206

' (5.03) (.90) (63.91) (.36) (.25)       
swam: Survey data.

8‘Values in parentheses are standard errors.

b881 indicates small-scale industry.

c181 indicates large-scale industry.
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TABLE 5 . 4

 

 

 

 

 

 

Camodity Coefficient of R2

Group __

Y Y 1n y N In S

Rice .7475 - . 0636 -4 . 1226 45. 5279 .678

(.333)a (.058) (6.1.70) (12.231)

Cereals and root crops .4407 -.0636 -4.7824 10.2637 .387

(.183) (.032) (3.402 (6.743)

Fruits and vegetables .0753 .0090 -.5978 5.6147 .359

(.062) (.011) (1.143) (2.265)

Palm oil .1187 -.0060 -.5799 —11.9078 .399

(.130) (.022) (2.401) (4.760)

Rural salt and other oil .0026 -.0003‘ .0101 .1017 .284

. (.009) (.002) (.160) (.318)

Imported salt and condiments -.0399 .0081 .7828 -.3952 .227

(.025) (.004) (.456) (.904)

Meat and livestock products -.1836 .0357 3.1608 1.3258 .247

(.053) (.009) (.979) (1.942)

Fish .2863 -.0373 -1.7032 -1.3201 .480

(.127) (.022) (2.346) (4.649)

Processed food .0027 ‘ -.0001 .1031 -.0659 .425

(.009) (.002) (.174) (.345)

All food 1.4502 -.1361 -7.7493 49.1449 .908

(.264) (.046) (4.892) (9.696)

Rural beverages and tobacco -.0988 .0185 1.2376 6.1287 .164

(.068) (.012) (1.250) (2.477)

Urban and inported beverages -.0182 .0039 .1512 -.‘7515 .194

and tobacco (.028) (.005) (.516) (1.023)

All beverages and tobacco -.1170 .0224 1.3889 5.3771 .152

(.072) (.013) (1.340) (2.656)

Bread .0055 -.0008 -.0594 -.4245 .147

(.006) (.001) (.117) (.232)

Metal work (881)b .0069 -.0010 -.1844 -.2628 .051

(.014) (.002) (.263) (.521)

Wood work —.0217 .0047 .4750 -1.2331 .201

(.019) (.003) (.353) (.699)

Cara cloth .0148 -.0016 -.1650 -1.3666 .266

(.022) (.004) (.412) (.817)

Tailoring .0175 -.0024 -.1821 -.0427 .224

(.010) (.001) (.192) (.380)

Other household and personal .0036 -.0001 .0098 -.7612 .044

goods (881)b (.024) (.004) (.451) (.895)

A11 small-scale industry .0265 -.0011 -.1060 -4.0938 .288

products (.044) (.008) (.818) (1.621)      
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TABLE 5.4 - CONTINUED

PARAMETERS ESTIIATED WITH MODIFIED RATIO

SEII-LOG INVERSE IODEL

 

 

 

 

 

 

Qumdity Gastricimt of a2 ‘

Gimp __

Y Y 111 y N 1n 8

Fuel and light .0469 -.0m2 —.5541 43.4921 .293

(.MB) (.005) (.485) (.m)

Iota m (1.81)0 .0390 .0045 -.2834 —2.8389 .265

(.032) (.006) (.600) (1.190)

Clothing .0001 .0016 .5730 -4.8570 .233

(.038) (.007) (.700) (1.387)

moth -.m16 .m85 -1427 4.1.4737 .425

‘ (.(56) (.012) (1.230) (2.438)

fines .0634 -.0096 -.9831 -3.2815 .245

0023) (.004) (.425) ($42)

Other busehold and parental .1142 -.0108 -1.2747 -5.0091 .299

pods (ISI)¢ (£95) (.017) (1.766) (3.500)

Mauls industry .2619 -.0211 -2.3797 24.9523 .558

M (.149) (.026) (2.767) (5.485)

m «$26 .0162 .5274 -6.3032 .279

(.(B0) (.010) (1.111) (2.201)

Wand entertaindeut -.4771 .0960 6.8729 4.5499 .438

(.107) (.019) (1.982) (3.930)

Other services -.0214 .0047 .5520 -2.6637 .153

(.03) (.006) (.664) (1.316) -

All services -.4985 .10m 7.4250 -6.21:£ .455

(.112) (.019) (2.081) (4.124)

Minn -.O398 11183 1.(B78 -5.5387 .149

(.052) (.009) (.969) (1.921)

yitutiogu saving .1123 -.0180 -1.9689 -1.8247 .072

(.130) - (.016) (1.671) (3.313)

Iiscellaneous -.1331 .0288 1.7947 -5.5957 .157

(.094) (.016) (1.740) (3.4492)     
 

m: Survey data.

'VaJnesinparenthesesarestanchrdexmrs. Duetothesmllmgnitudeof

coefficients in this undel, parameter estimtes and stanchrd ermrs luvs hem

«tried to an additional deciml place.

P861 indicates man-scale industry.

c181 indicates large-scale indistry.
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showed the variable representing the percentage of mem-

bers of a household who are children to be consistently

insignificant at even the .30 level, and it was dropped

as an explanatory variable.

Because the two functional forms are so different,

little can be said in comparing the levels of their re-

spective income parameters. Even the values of R2, the

coefficient of determination, are not directly comparable

because the disturbance term, u.13, is specified differently

in each model. It can be noted, however, that the parame-

ters of the log-log inverse model tend to be different

from zero at a given level of significance more often than

those of the MRSLI model. In both models, the frequently

low significance level of the income parameters may be

attributable to the comparatively low variance of per

capita total expenditure as indicated by the Gini ratio

of .31.

The subsistence ratio is a highly significant explana-

tory variable in both models, and the direction of its

effect differs between them for only a few commodities.

In general, households with higher subsistence ratios tend

to consume more food items and fewer manufactured goods

than do households having the same income level but a lower

subsistence ratio. This is as expected, since only food

items are included in the subsistence component of con-

sumption.
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Household size effects are more difficult to compare

due to the complexity of the expression for the elasticity

of expenditure on a good with respect to household size in

the MRSLI model. In Table 5.5, household size elasticities

for aggregate commodity groups derived from the two models

are given. Elasticities for the MRSLI model are computed

at the mean income level, while those for the log-log in-

verse model are constant across the range of incomes. For

most commodities the two values are remarkably similar,

and the performances of the two models can be said to be

roughly equal. Economies of scale are clearly indicated

only for beverages and tobacco, while only services show

strong diseconomies of scale. In both cases compositional,

as well as household size, effects appear to be reflected

in the household size elasticities. Large households are

expected to expend less per person on beverages and to-

bacco because they tend to have a proportion of children,

who do not generally use tobacco, among their members.

Similarly, they may be expected to spend more per person

on services, mostly ceremonial and entertainment, because

they are more likely to be involved in baptism, adulthood,

and marriage ceremonies.

A more meaningful comparison of the two models can be

made by examining total expenditure elasticities and mar-

ginal propensities to consume derived from their parameters.

These are given in Table 5.6. While elasticities and mar-

ginal propensities to consume generated by the two models
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TABLE 5.5

HOUSEHOLD SIZE ELASTICITIES DERIVED FROM

THE TWO MODELS

 

 

 

Aggregate Commdity Group Log-Log Inverse Model MRSLI Model

Fbod 1.030 1.033

Beverages and tobacco .196 .111

Snall—scale industry products 1.391 1.045

Large-scale industry products 1.017 1.022

Transport 1.167 .906

Sendeas IL759 IL697

IflhmathI ILCDQ .805

Institutional saving . 766 .624

Miscellaneous .769 1.288   
sumo}: Survey data.
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TABLE 5 . 6

ESTIMATED MEAN EXPENDITURE ELASTICITIES AND MARGINAL

PROPENSITIES TO CONSUME FOR THE TWO MODELS

 

 

 

 

 

 

 

 

(humdity Elasticity MPC

Gmup

Log-Log Inverse MRSLI log-log Inverse m1

Rice .992 .968 .385 .381

Cereals and mot crops 1.339 .904 .110 .074

Fruits and vegetables 1.177 .824 .034 .024

Palm oil 1.873 1.123 .141 .084

Rural salt and other oil --.411 .348 -.001 .001

Inported salt and condiments 1.050 .470 .015 .007

Meat and livestock products 1.544 1.366 .025 .022

Fish ' .851 .850 .072 .071

Processed food .737 .673 .002 .002

All food .977 .953 .684 .666

Rural beverages and tobacco .964 .421 .018 .008

Urban and imported beverages ‘

and tobacco .586 .250 .010 .004

A11 beverages and tobacco .512 .338 .018 .012

Bread a .725 .579 .001 .001

Metal mrk (SSI) .485 .526 .001 .001

Wood work 1.708 1.492 .005 .005

Cara cloth 1.483 .712 .012 .0(B

Tailoring .850 .954 .003 .003

Other household and personal

goods ($81)"L 1.239 .830 .Om .004

All mall-scale industry

M 1 483 .873 .034 .020

Fuel and light b .473 .360 .015 .011

Metal work (LSI) 2.301 .928 .032 .013

Clothing 1.217 .503 .023 .010

Cloth 1.780 1.578 .053 .047

Shoes 1.118 ' .887 .010 .008

Other household and personal

goods (151)b 1.087 1.654 .034 .052

All large-sails industry and

narginal products .961 1.050 .129 .141-

Mrt 1.726 1.382 .038 .030

Ceremial and entertainment 2.017 2.099 .073 .075

Other services 1.231 .m .009 .006

All services 1.968 1.864 .085 .081    
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are similar in a number of cases, there are some rather

important differences. Of relevance to policy decisions,

for example, are the relative magnitudes of the expenditure

elasticities for large and small-scale industry products.

Results from the log-log inverse model indicate the elas-

ticity for small-scale industry products is the higher,

while the MRSLI model points to the opposite conclusion.

Differences in estimated expenditure elasticities,

while important, cannot be the basis for a choice between

the two models, since it is not known a priori which, if

either set of estimates is "correct". One basis for such a

choice, however, is conformity to the criterion of additi-

vity of the marginal propensities to consume. The MRSLI

model conforms exactly with this criterion. The log-log

inverse model conforms rather well for aggregate commodity

groupings at the mean expenditure level; but, largely due

to the zero observation problem, it performs rather poorly

when marginal propensities to consume fOr disaggregated

commodity groups are summed. The figures given in Table 5.7

indicate that the additivity problem becomes more serious

at income levels other than the mean, even for aggregate

commodity groups which have few zero observations. Because

it does not conform to the additivity criterion and because

systematic biases are known to have been introduced by sub-

stituting small positive values for zero observations, the

log-log inverse model is rejected in the remainder of this

study. Further analysis is based on the MRSLI model.
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TABLE 5 . 7

SUMS OF MARGINAL PROPENSITIES TO CONSUME

DERIVED FROM THE LOG-LOG

INVERSE MODEL

 

 

 

 

Income Sum of Marginal Propensities

Class to Consune

Aggregated Cannodity Disaggregated Canmdity

Groups Groups

Lowest decile 1. 018 1 . 104

Second and

third deciles 1.036 1.145

Fourth and

fifth deciles 1.019 1. 149

Sixth and

seventh deciles .985 1.128

Eighth and

ninth deciles 1.047 1.213

Highest decile 1.078 1.252  
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5,4. Estimates of Marginal Propensities

to Consume and Expenditure

Elasticities

 

 

 

Estimated marginal propensities to consume and expen-

diture elasticities for each income class are given in

Table 5.8. As expected, estimated marginal propensities to

consume confirm the importance of expenditures on food in

all income classes; although as incomes rise, a significant

decline is seen in this measure of food's importance as a

component of consumption expenditures. Within this aggre-

gate grouping the substitution of meat for fish as incomes

rise is of interest from a policy and planning point of

view. Other changes in the marginal propensity to consume,

significant at the .30 level,3 include increases for imported

salt, wood work, transport, all services, ceremonial and

entertainment, and miscellaneous goods as incomes rise.

The marginal propensities to consume for rice, cereals and

root crops, tailoring, fuel and light, shoes, and institu-

tional saving decline at this level of significance as in-

comes rise. With respect to the estimated total expendi-

ture elasticities, it can be said that in general they con-

form with expectations concerning their level and behavior.

Hymer and Resnick [1969] have hypothesized that the

income elasticity of demand for Small-scale industry pro—

ducts is near zero,:tfnot negative. Estimated total

 

3As stated in Chapter 4, if the coefficient of Y ln y

is different from zero at the specified level of signifi-

cance, the marginal propensity changes in the direction of

the sign of this parameter as income rises.
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expenditure elasticities for rural consumers in Sierra

Leone are uniformly well above zero and are, in fact,

above unity for the lowest income class. This is strong

evidence against validity of the Hymer-Resnick hypothesis,

though it should be noted that rejection of the hypothe-

sis on strict statistical grounds is not possible due to

the large standard error of the estimated income parame-

ters.4 “'

Comparison of estimated expenditure elasticities with

those reported in other African consumption studies is

difficult because commodity groupings differ and because

the elasticities in this study are specific to a given

level of income. It can be noted, however, that the elas-

ticity of demand for rice of .03 reported by Snyder [1971]

for urban consumers in Sierra Leone differs substantially

from the estimated elasticity close to unity for rural

households in this study.

The marginal propensities to consume given in Table 5.8

will be used in analyzing the factor intensity of marginal

expenditures. A more complete evaluation of the effects

they have on employment and capital requirements is pre-

sented in the following chapter.

Parameters estimated for consumption expenditures on

commodities grouped by origin are given in Table 5.9, while

 

4The relevant test here involves constructing a con-

fidence interval around the marginal propensity to consume.

If it can be shown to be positive, the elasticity is posi-

tive as well.
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TABLE 5 . 9

ESTIMATED PARAMETERS FOR COMMODITIES

GROUPED BY ORIGIN

 

 

 

 

 (-124)     

Coefficient Of R2

'Y an1§' N has

Rural .9355 -.0280 -.8655 45.9454 .981

(.241)a (.042) (4.465) (8.851)

small urban .0208 .0007 -.1059 -6.5103 .262

(.079) (.014) (1.466) (2.905)

Large urban .0142 .0010 -.3960 -5.4285 .853

(.043) (.007) (.793) (1.571)

Imported .1040 .0065 .2180 -21.7191 .784

(.162) (.028) (2.995) (5.937)

No:uxatuxi -40735 JHBB :L1494 -L2JMW5 .393

' (.021) (2.289) (4.537)

 

SIIRCE: Survey data.

9‘Values in parentheses are standard errors .
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derived expenditure elasticities and marginal propensities

to consume for each income class are presented in Table

5.10. Examination of the parameters and their standard

errors indicates that in all equations except that for

goods of rural origin the log of the subsistence ratio is

the only variable which is significant at even a .30 level

of significance. Income, then, does not appear to be a

significant factor in the breakdown by origin of rural con-

sumption patterns. The results given in Table 5.10 are

discussed in detail in Chapter 6. It should be noted here,

however, that because of the large standard error associat-

ed with the coefficients in which they are based, the ex-

tent to which they can be interpreted is somewhat limited.

5,5, Total Versus Cash Expenditure

‘ Elasticities

 

 

As stated in Chapter 4, data on subsistence consump-

tion are difficult and expensive to obtain. Therefore, it

is of practical interest to examine the differences between

estimated marginal propensities to consume and expenditure

elasticities based on cash and on total expenditure data.

To allow such a comparison, cash expenditure elasticities

were estimated using the following model:

”13 = ai ch + bli ch 1“ 583 + b2i Nj

+ R + u (5.1)
ghi ij

"
M
m

h 1 hj
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th commodity by theMid represents cash expenditure on the i

3th household; ch’ total cash expenditure on consumption

goods by household 3; ycj, cash expenditure per person by

household 3; NJ, the number of members in household 3; and

th, a binary variable which is equal to one if household

3 is in region h and zero otherwise. Again, a1, bli’ bZi’

and the ghi's are parameters to be estimated; and uij is a

disturbance term. Marginal propensities to consume and ex-

penditure elasticities based on the two sets of data are

given in Table 5.11.

Elasticities of total cash expenditure and of the total

value of subsistence consumption with respect to total con-

sumption expenditure, Em and Es,5 were also estimated.

Their values at the mean expenditure level are 1.044 and

.953, respectively. Using the same parameter estimates,

partial derivatives of total expenditure and of the total

value of subsistence consumption with respect to total con-

sumption expenditure, 3M/8Y and BS/aY, were also derived.

At the mean level of expenditure, they equal .544 and .456,

respectively. These estimated relationships are used in

equations 4.12 and 4.13 to analyze the differences between

expenditure elasticities and marginal propensities to con-

sume based on cash and total expenditure data.

As expected, little similarity is seen between the

two rates of marginal propensity to consume. This follows

 

5am = (aM/aY) (Y/M) and ES = (8S/8Y) (Y/S).
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TABLE 5.11

CASH EXPENDITURE VERSUS TOTAL EXPENDITURE ELASTICITIES

AND MARGINAL PROPENSITIES TO CONSUME:a

 

 

 

 

 

 

 

 

mnmdity . M b Elasticity MPC

Group 1

6; Cash Total Cash Total

Expenditure Expenditure Expenditure Expenditure

Rice , .212 .916 . 968 . 147 .381

(breals and root crops .080 1.205 .904 .015 .074

Fruits and vegetables .265 .807 .824 .012 .024

Palm oil .625 1.351 1.123 ..122 .084

Rural salt and other oil .858 .235 .348 ..001 .001

Inported salt and condimnts 1.000 .650 .471 " .018 .00?

Meat and livestock products .465 1.061 1.365 - .015 .022

Fish .726 .618 .849 .072 .071

Processed food 1.000 .702 .673 .004 .002

All food .333 .909 .953 .406 .666

Rural beverages and tobacco .Ifiz .520 .421 .007 .008

Urban and iuported beverages

and tobacco 1.000 .312 .250 .010 .004

A11 beverages;and tobacco .669 .370 .338 .017 .012

. Bread c 1.(X)0 1.121 .579 .003 .001

Metal work (881) 1.000 .741 .526 .003 .001

Wood work 1.000 1.878 1.492 .013 .005

Cara cloth 1.000 .536 .711 .008 .006

Tailoring 1.000 .752 .953 .005 .003

Other household and personal

goods (SSI)C ‘ 1.000 .742 .83) .007 .004

A11 small-scale industry ‘

Mots 1.000 .869 .873 .039 .CBO

Fuel and light 1.000 .426 .150 .025 .011

Metal work (LSI)d 1.000 1.020 .928 .027 .013

Clothing 1.000 .756 .503 .027 p .010

Cloth 1.000 1.298 1.578 .075 .047

Shoes 1.000 1.236 .887 .021 .008

Other household and personal ~

goods (13nd 1.000 1.656 1.654 .100 .052

All large;scale industry and I

rinpgrtedjroducts 1.000 _ 1.072 1.050 .275 .141

M 1.000 1 334 1.382 .056 ‘ .090     
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TABLE 5.11 - CONTINUED

CASH EXPENDITURE VERSUS TOTAL EXPENDITURE ELASTICITIES

AND MARGINAL PROPENSITIES TO CONSUMEa-

 

 

 

 

Onmodity a b Elasticity 4 Inc

(has: i

E; Cash 'Ibtal Cash ‘lbtal

Expenditure Emenditure Expenditure Expenditme

mm and entertaiment 1.01) 1.319 2.099 .091 ‘ .075

Other services 1.000 1.263 .736 .018 .006

All services 1.000 1.309 1.864 .j .109 .081

Educatim 1.000 .810 .559 '1 .023 .008

Institutional saggg 1.000 1.249 ' .849 m4 .009

Miscellaneous 1.000 1.515 1.860 .051 .039      

 

m: Survey data.

‘mth Imrginal propensities to consume and expenditure elasticities are con-

putsd at man expenditure levels. mmarison at different levels, is difficult be-

cunerankingcfhmseholdsisnotthesameinthetwodatasets.

2:.qu indicates the percentage of total expalditure on connodity i which cams

expenditure. Si/Ci, the percentage of total expenditure on cmnndity i

utributable to subsistence donsimtial, is equal to 1 -M1/01.

“$1 indicates snail-scale industry.

dISI indicates Shell-scale industry.
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from the relationship stated in Chapter 4,6

801 = 3Mi 2M + asi es (5 2)

BY 3M ' aY as "§Y ° '

In the case of food items for which there is subsistence

consumption, it is difficult to analyze the relationship

between the cash and total expenditure marginal propensi-

ties to consume without information on the corresponding

marginal propensity to consume subsistence gOods. For

other commodities where subsistence consumption is very low

(i.e., dSi/dS = 0), because aM/aY = .544, the cash marginal

propensity to consume is expected to be approximately twice

the size of that for total consumption expenditure. The

figures in Table 5.11 confirm this.

Estimated expenditure elasticities, on the other hand,

are remarkably similar for nearly all of the aggregate

categories and for a number of disaggregated commodity

groups. In the case of nonfood items, this similarity

follows from the relationship:7

M

.. _iEi-EmCiE
Si
—E

Ci

m
i (5.3)

s

+ ES 1

Since Si/Ci = 0, Mi/Ci = 1, andEm = 1.044, the cash expen-

diture elasticity should be approximately equal to the total

expenditure elasticity. Where the two are dissimilar, this

 

6Equation 4.13, page 55.

7Originally given in equation 4.12, page 54.
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may be attributable to the fact that they are based on

parameter estimates which have large standard errors.8

These results indicate, then, that the use of cash

expenditure elasticities for the projection of consumer

demand for major commodities when total expenditure data

are not available may be quite accurate, especially when

goods which are not produced by the households and when

the elasticity of total cash expenditure with respect to

total consumption expenditure is believed to be close to

unity. Marginal propensities to consume based on cash ex-

penditure data, on the other hand, cannot be expected to

be reliable estimates of actual marginal propensities to

consume .

 

8The similarity between cash and total expenditure

elasticities for food items is more difficult to explain.

It can only be said that cash expenditure and subsistence

consumption elasticities are apparently quite similar for

these items among rural consumers in Sierra Leone.



CHAPTER 6

EMPLOYMENT AND GROWTH EFFECTS OF RURAL

CONSUMPTION PATTERNS

6.1. The Factor Intensity of Rural

Consumption Patterns

 

 

The marginal propensities to consume given in Chapter

5 provide a basis fOr the systematic analysis of the employ-

ment and capital intensity of rural consumption patterns.

When combined with information on the relative labor and

capital requirements of the production process in each sec-

tor Of the economy, they can be used to determine the number

of units of capital and labor required per unit of consump-

tion expenditure--the factor intensity of consumption--at a

given income level. Because both average and marginal pro-

pensities to consume have been estimated in this study, both

average and marginal factor intensities of consumer demand

can be derived. The former are of use in describing capi-

tal and labor requirements as they exist currently, while

the latter can be used to analyze the effect of a change in

income on labor and capital requirements. Symbolically

these measures of factor intensity can be expressed as:

average capital intensity = 21 APCi (K/O)i

average labor intensity = 21 APCi (L/O)i

marginal capital intensity = 21 MPCi (K/O)i

marginal labor intensity = Xi MPCi (L/O)i

94
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where

APCi = average propensity to consume commodity

i

MPCi = marginal propensity to consume commodity

i

(K/O)i = capital-output ratio for the industry

producing commodity i

(L/O)i = labor-output ratio for the industry

producing commodity i.

In this section factor intensities for each income

group are presented. These are used to test the hypothe-

sis that lower income households consume a more labor in-

tensive and less capital intensive bundle of goods than

that consumed by households with higher incomes. The im-

plication of this hypothesis is that increases in income

realized by low income households have a greater employ-

ment generating potential than similar increases in high

income households. Because of multiplier effects asso-

ciated with a higher level of employment and because of

the relatively low requirement for additional capital (the

scarce factor of production in most developing economies)

associated with such increases, they can be expected to

foster rather than retard growth in the economy as a

whole. Clearly, if the hypothesis is a valid one, broad

based development strategies aimed at increasing the in-

comes of the poorer segments of the population will lead

to both increased growth and employment generation.

The economic ratios used to determine the factor in-

tensity of consumer demand were derived from a number of
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sources. Labor and capital requirements for the produc-

tion of one leone of output of various agricultural commod-

ities were calculated from survey data and from informa-

tion given in Spencer and Byerlee's [1977] analysis of

incomes and productivity in rural areas of Sierra Leone.

Figures cited by Liedholm and Chuta [1976] were used to

calculate labor-output and capital-output ratios for the

large and small-scale industry sectors. Finally, data

given in The National Accounts of Sierra Leone, 1964L65

to 1970/71 [1972b] were the basis for the determination

of economic ratios for the transport, education, and in-

stitutional saving sectors. The services and miscellan-

eous components of consumption expenditure, because they

represent expenditures on goods from all sectors, were

assumed within an income class to have labor-output and

capital-output ratios equal to the average value of these

ratios over all other sectors.

The economic ratios derived from these sources are

given in Table 6.1. In all cases the labor-output ratio

is expressed in terms of hours worked per leone of output,

and the capital output ratio is given in terms of the an-

nual cost of capital per leone of output. In cases where

only data on the capital stock for a sector were available,

the conversion to a flow of capital services was made us-

ing the following capital recovery formula:l

 

1See Liedholm and Chuta [1976, pp. 27-29] for a dis—

cussion of this formula and its use.
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TABLE 6 . 1

LABOR-OUTPUT AND CAPITAL-OUTPUT RATIOS FOR SECTORS

OF THE SIERRA LEONIAN ECONOMY

 

 

 

  

Oonnodity Group L/Oa K/Ob

Rice 12.75 .0170

Cereals and root crops 16. 56 .017

Fruits and vegetables . 9.89 .017

Palm oil and other rural oil 5.16 " ' .017

Meat and livestock products 4.80 .017

Fish 5.30 .27

Rural beverages and tobacco 10. 79 .017

Snell-scale industry productsd 5.95 .178

large-scale industry products .28 .267

Transport 1. 16 .310

Education and institutional

savinge ' 1.71 .026

 

m: Slrvey data, Liedholm and Chuta [1976], Spencer and Byerlee

[1977], Central Statistics Office [1972b].

aPerson-hours per leone of output .

bAnnual cost of capital per leone of output .

cCapital-output ratios are identical for agricultural products

because it was not possible to disaggregate capital use by crop.

d

small urban locations .

Includes processed food, most of which originates in rural and

e'lhese economic ratios were derived from public adninistration

and services data.
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rV

R: 

1 - (l +r)‘n

where R is the constant annual service flow, V is the ori-

ginal market value of the capital asset,2 r is the inter-

est rate, and n is the expected life of the asset. In

all cases r was set at .20. .A priori estimates of an aggre—

gate value Of n were made for each sector.

Estimates of average and marginal labor, capital and

foreign exchange requirements per leone Of expenditure in

each income class are given in Tables 6.2 and 6.3. In the

last two columns of each table capital and labor require-

ments that could possibly result from a policy of total

import substitution are given. These figures were calcu-

lated under the assumption that imports compete most direct-

ly with or eliminate-the need for domestically produced

large-scale induStry products and that the entire substi—

tution is effected through a rapid expansion of domestic

large-scale industry. While such an assumption is not

wholly realistic, it is not unreasonable to believe that

with high unemployment in large urban centers any policy

of import substitution would focus on the development of

an urban centered industrial base. Within this framework,

then, each leone not spent on imported goods increases

domestic capital and labor requirements by Le .267 and

 

2For the agricultural sector the cost of tree planta-

tions, livestock herds, etc., is not included in the

determination of annual capital costs.
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.28 person-hours--the capital and labor requirements for a

leone of domestic large—scale industry output. Comparison

of the corrected and uncorrected factor intensities indi-

cates that an import substitution policy of this sort would

have only a minor effect on labor requirements, while capi-

tal requirements would increase substantially.

The average factor intensity figures given in Table 6.2

do not follow a consistent pattern,3 but the overall trend

in both labor and capital intensities does conform with

the hypothesized decrease in labor intensity and increase

in capital intensity as incomes rise. The marginal factor

intensity figures in Table 6.3 also conform to the hypo-

thesized relationship between income and factor intensi-

ties, and the increase in capital intensity and decrease

in labor intensity with rising incomes are monotonic.

The percentage decrease in labor intensity over the

range of incomes is 11 percent with respect to average ex-

penditures and 17 percent with respect to marginal expendi-

tures. Capital requirements increase by 16 and 12 percent

respectively for average and marginal expenditures, and

foreign exchange requirements increase by 16 and 15 percent.

While these changes do lend support to the hypothesis under

consideration, their magnitude is not as great as that seen

in the results of Asian and Latin American studies. In

Pakistan, for example, Soligo [1974] found an increase of

 

3Some of their irregularity may be attributable to

regional effects included in average budget shares.
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82 percent in capital intensity and a decrease in labor

intensity of 56 percent over the range of incomes in rural

areas. To a large extent the relative homogeneity of con-

sumption patterns in the rural areas of Sierra Leone can be

attributed to the comparative uniformity of the income dis-

tribution. Also, in Sierra Leone, as in many other African

countries, there are few landlords, tenants, or landless

laborers so the degree of social and economic stratifica-

tion is less than that in Asia and Latin America.

6.2. Consumption-Based Growth Linkages
 

The results given in Table 5.10, where expenditure

elasticities and marginal propensities to consume for commo-

dities grouped by origin are presented, indicate relatively

little consumption-based market interaction between the

rural population and the large-scale industry sector of the

economy, which is located chiefly in the large urban centers.

Expenditure elasticities for goods produced in large urban

areas range from .267 in the lowest income class to .464 in

the eighth and ninth deciles and .427 in the highest class.

Marginal propensities to consume increase only slightly from

.019 to .021.4 As noted in Chapter 5, the statistical sig-

nificance Of the coefficients in which these figures are

based is quite low. Until further information becomes

 

4Expenditures on fuel and light, mostly kerosene, re-

present the bulk of rural expenditures on goods produced

in large urban areas and are largely responsible for the

low elasticities and marginal propensities to consume.
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available, however, it can be concluded that the demand

for products produced in large urban centers changes little

as incomes rise and is low for all income classes. Due to

this demand pattern and to the low labor intensity of the

large-scale industry in urban areas, there seems to be

little likelihood of significant consumption-based growth

linkages,5 such as those discussed by Mellor_[1976] in re-

lation to India, developing in Sierra Leone. In part, this

is attributable to the relative lack of development in

Sierra Leonian large-scale industry, which necessitates the

importation of the bulk of the manufactured goods consumed

in rural areas. While imports represent a major leakage

of growth producing potential, however, the results above

indicate that a policy of import substitution which fosters

the growth of large-scale industry will not have a large

effect on employment.

Growth and employment linkages between rural consumers

and urban large-scale industries are not strong. There

are, however, strong linkages between sectors of the economy

concentrated in rural areas. Marginal propensities to con-

sume and expenditure elasticities for rural goods are high

in all income classes. Food items represent the bulk of

rural goods, but small-scale industry products and rural

services, especially ceremonial and entertainment services,

 

5It should be noted that there are other forms of

intersectoral and interregional linkages—-the delivery of

government services being one such example.
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are also important. All of these goods and services can

be considered to be labor intensive, which means that

an increase in expenditures on them should have a strong

positive impact in employment. Expenditure elasticities

are quite high for products produced in small urban areas,

mostly labor intensive goods produced by small—scale in-

dustrial firms. Rising rural incomes may be expected to

result in relatively stronger economic grthh and increased

employment in small urban areas than in large urban areas

because of these consumption-based linkages.

6.3. Policy Implications

Several conclusions relevant to planning and policy

decisions can be drawn from the results given in this

chapter. First, the hypothesis that the labor intensity

of consumption decreases and the capital intensity in-

creases as incomes rise is supported, but the effects are

not as strong as Latin American and Asian studies have

indicated. While development programs directed at lower

income classes are preferable in terms of employment gen-

erating potential, actual differences are not great. Simi-

larly, no important differences are seen among income groups

in their potential for fostering rural-urban growth and

employment linkages.

Second, a strategy of import substitution based on

the development of capital intensive domestic industry

will not have a major impact on employment. Rather, a
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policy of developing more labor intensive import substi-

tution industries and of encouraging the growth of small—

scale industry will lead to increased employment and

economic growth, keep capital requirements at a more

reasonable level, and free foreign exchange for other pur-

poses.

Finally, the results confirm the growth and employ-

ment stimulating potential of rural development programs.

They also indicate, however, that consumption-based link-

ages resulting from increased rural incomes alone may not

contribute much to the solution of problems in large urban

centers, especially the unemployment problem. Because

the economy is not well integrated in this sense the mul-

tiplier effects of growth in rural and small urban areas

do not extend to sectors centered outside of these areas

to any great extent.



CHAPTER 7

SUMMARY AND CONCLUSIONS

The principal aims of this study were to describe and

analyze statistically the relationships between income and

consumer demand in rural areas of Sierra Leone, to analyze

the growth and employment effects associated with consump-

tion patterns at different income levels, and to formulate

an appropriate methodology for consumptiOn research in

developing countries. Throughout, emphasis has been placed

on the premise that consumption research should be directed

toward the testing of hypotheses designed to further theo-

retical and empirical understanding of the development pro-

cess, as well as toward the more conventional focus of

describing consumer behavior and estimating expenditure

elasticities for use in the projection of consumer demand.

Descriptive analysis of the survey data indicates that

income distribution in rural areas is rather uniform, the

estimated Gini coefficient for the sample being .31. This

contrasts with the comparatively unequal distribution of

incomes seen in Sierra Leone as a whole and with the high

degree of income disparity in the rural areas of Asian and

Latin American countries. Another important characteris-

tic of rural households in Sierra Leone is the high per—

centage of total consumption expenditure which is attri—

butable to subsistence consumption. The ratio of total

subsistence consumption to total consumption expenditure

106
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averages .48 over the entire sample. In light of these

characteristics, it is not surprising that food expendi-

tures account for over half of each leone spent, both on

the average and at the margin, in even the highest income

class.' With respect to consumer demand as a whole, al-

though important variations in consumption patterns asso-

ciated with different income levels were shown to exist,

they are not as pronounced as those seenmin Latin American

and Asian countries. The rural economy of Sierra Leone,

then, is an economy based on subsistence consumption which,

due to the relatively equal income distribution, cannot

be characterized as having a sharply defined class struc-

ture. .

Of particular interest among the total expenditure

elasticities estimated in this study are those for small-

scale industry products. Hymer and Resnick [1969] have

hypothesized that the income elasticity for these goods is

negative, or at most, near zero. The results of this study

indicate, however, that the products of small-scale firms

are not inferior goods1 and that, while their elasticity

is generally lower than that for similar goods produced

by large-scale firms, there is potential on the demand

side for growth in the small-scale industry sector.

The factor intensity of consumer demand at differing

levels of income was calculated to determine the effect

 

1The results, however, cannot be considered to be

statistically significant.
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consumption patterns have in labor, capital, and foreign

exchange requirements. It has been widely hypothesized

that foreign exchange requirements and the capital inten-

sity of consumer demand increase as incomes rise, while

the labor intensity declines with rising incomes. The

results of this study support this hypothesis, though not

as strongly as do results of studies in Pakistan [Soligo,

1973] and Turkey [Sunman, 1974]. Again, the uniformity

of income distribution in rural Sierra Leone appears to be

a factor which reduces variation in consumption behavior

among income classes.

The factor intensity figures were corrected for the

presence of imported goods in order to test the effects

on capital and labor requirements of a policy of import

substitution focusing on the development of urban-based

large-scale industries. This experimental correction

leads to the interesting result that such a policy can be

expected to have little effect on employment but will

greatly increase capital requirements. In light of the

fact that capital tends to be the scarce factor of produc-

tion in Sierra Leone, while unemployment is a serious pro-

blem, a policy of developing domestic industries which are

more labor intensive and less dependent on the use of ex-

pensive capital (often imported) is clearly indicated.

Analysis of the consumption patterns for commodities

grouped by origin indicates relatively small variations

across the range of incomes for both average and marginal
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expenditures. At all income levels, market interaction

between rural consumers and the urban-based industrial

sector of the economy is not great. This indicates that

consumption-based linkages between rural and urban areas

are not well developed and that an increase in rural in-

comes may have only minor growth and employment effects in

large urban centers. In contrast to the situation Mellor

[1976] describes in India, rural consumer demand is not at

present a major integrative force in the Sierra Leonian

economy.

The methodology developed in this study is based on

the premise that data collection, data analysis, and the

application of research results to theoretical and empiri-

cal problems are interrelated processes. The survey design

and statistical estimation procedures were developed to

facilitate the testing of particular hypotheses concerning

consumer behavior. Specific features of this methodology

include the use of an integrated sampling procedure, where-

by the households comprising the consumption survey sample

were drawn from the larger sample of an ongoing household

production survey to permit the estimation of subsistence

consumption, and the inclusion in the set of data collected

of information on the origin of purchased commodities to

facilitate the classification of commodities for the ana-

lysis of the factor intensity of consumption.

Both the particular objectives of this study and cer—

tain statistical problems common to any study of low
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income households for which subsistence consumption is an

important component of total consumption expenditure were

factors in the choice of the statistical model used to

estimate total expenditure elasticities and marginal pro-

pensities to consume. Two models, one based on the log-

log inverse function and the other derived from the ratio

semi-log inverse function, were specified and tested. Both

functional forms are flexible in their mathematical char—

acteristics, unlike the more commonly used double log

model. Test results indicated that zero observations,

which were present in the data due to the high degree of

disaggregation of commodity groups and to low income level

of many households, became a major problem when the log-

1og inverse model was used. The substitution of arbitrary,

small values for zero observations to permit estimation was

shown to introduce considerable bias. In addition, the

log-log inverse model failed to meet the criterion that

the sum of all marginal propensities to consume computed

at a given income level equal unity, making comparisons of

consumption patterns among income classes different. The

MRSLI model, which was used in this study for the statis-

tical analysis of consumption patterns, does meet the

additivity criterion and is not as adversely affected by

zero observations.

Of methodological and practical interest are the re-

sults concerning the differences between cash and total

expenditure elasticities, since data on subsistence
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consumption are difficult and expensive to collect. In

nearly all cases cash expenditure elasticities were found

to be quite similar to elasticities based on total expen-

diture data, though a mathematical formulation of the re-

lationship between the two sets of elasticities indicates

that this similarity cannot be expected to hold for commod-

ities consumed largely out of subsistence consumption.

These results indicate, then, that expenditure elasticities

for commodities not produced and consumed within households

estimated from cash expenditure data may well be adequate

for use in projecting commodity demands.

Also of interest from a practical standpoint are the

results on the seasonality of consumption patterns. They

indicate that for Sierra Leone the pattern of allocation

of cash expenditures among rice, other food, and nonfood

items in October is representative of that for the entire

year and that a number of representative pairs of months

can be identified. This information can be of use to

those designing short term consumption surveys, though it

should be noted that it is only applicable to Sierra Leone.

Among possible research projects that could complement

this study, a similar description and analysis of urban

consumption patterns is the most important. Information

on consumption could then be integrated into a broader

analytical framework, such as the Land—Soligo [1971] model

or the Mellor [1976] strategy for economic growth. Only

in this way can the impact of both rural and urban
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consumption patterns on the Sierra Leonian economy be

fully analyzed so that policy decisions designed to take

advantage of their growth and employment effects can be

made.

A potential area for further research on a smaller

scale is the more detailed analysis of the imported goods

consumed in Sierra Leone combined with a study of possi-

bilities for the development of more labor intensive im-

port substitution industries. Also, further analysis of

the demand for the products of large and small-scale

industry might be undertaken, perhaps using a procedure

involving a logit or probit model to obtain more reliable

expenditure elasticity estimates for these goods.

Finally, while the research projects mentioned above

are extensions of this particular study, consumption re-

search directed at the testing of hypotheses relevant to

the development process also needs to be undertaken in

other developing countries. Only when tested in several

different contexts can the validity and applicability of

concepts upon which development strategies are based be

fully assessed.
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APPENDIX 1

QUESTIONNAIRES USED FOR OBTAINING CASH

EXPENDITURE DATA FOR THE SIERRA LEONE

RURAL CONSUMPTION STUDY
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NJALA UNIVERSITY COLLEGE

(University of Sierra Leone)

RURAL EMPLOYMENT RESEARCH PROJECT
 

Consumgtion Study
 

Form RER/C—Z
 

SECTION I: I D E N T I F I C A T I O N
 

1. Enumeration Area Number
 

2. Chiefdom
 

3. District
 

4. Name of Holder
 

5. Locality
 

6. Holder Number
 

7. Interviewed By
 

8. Date 197
 

MONTH OF:



11L7

SECHWII-WOFWWI’EBMM

mar:
 

(Emluding Food, Drinks, and Tobacco)

 

    

    

      

    

Description of Quantity Total Value

Item Purchased (Give Unit)

(Be Specific)

 

  
(a) (d)
  

Household Items

1 .
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APPENDIX 2

INDEXING PROCEDURE USED TO FILL

IN MISSING DATA

Where observations on a household's consumption ex-

penditure patterns for a particular month were absent

or insufficient,1 the indexing procedure given below was

used to estimate expenditure levels for various commodi-

ties. Households that failed to meet the minimum data

requirements of three months' data from RER/Cl and three

months' data from BER/C2 were dropped from the sample be-

fore indexing was performed. At the time of indexing, the

data file contained observations on expenditures by each

household on each of 112 commodity-origin categories and

the number of days in each month for which data from the

short reference period questionnaire (BER/Cl) were present.

Data from RER/Cl and RER/CZ were separate. To lessen com-

,putational expense, the 112 commodity-origin categories

were grouped into three large categories: rice, other

food, and nonfood; and within each of these, the seasonal

pattern of expenditure was assumed to be the same for all

commodities. Sets of monthly indices for the relevant

year2 were calculated for each large commodity category

for each research region for both RER/Cl and BER/C2 data.

 

1Data for a month were considered insufficient if

data from RER/Cl covered less than three days.

2May 1974 - April 1975.
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The first step in the indexing procedure was to "puff

up" the data from BER/Cl so that it represented monthly

expenditure levels. If, for example, seven days' expen-

ditures were recorded in September for a household, the

sum of observed expenditures for that month for each

commodity was multipled by 30/7, while the quantity 30/5

would be used for a household with only five days of ob-

servation. By puffing up the data, expenditure totals

were given in monthly terms and were comparable for all

households. This process was not necessary for BER/CZ

data since it was already in monthly form.

Next, the indices for each commodity group were cal-

culated in the following manner. First, the average ex-

penditure on a commodity group for the 3th month in the

1th region, 513, was determined using the formula:

_ N13
eij = E ehij /Nij (A.2.l)

h-l

where

ehij = expenditure on the commodity roup in question

by the hth household in the i h region during

the Jth month, household h being one for which

valid data are present

Nij = is the number of households in region i for

which valid data is present for month 3.

Monthly average expenditures were then summed over the

year as in equation A.2.2,

12

E = 26 , (A.2.2)
1 1_1 13
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to obtain the average annual expenditure on the commodity

group in region 1, E1. Monthly indices for the 1th

region, Iij’ were then calculated using equation A.2.3.:

Iij = eij/Ei (A.2.3)

The procedure used constrains the sum of the monthly in-

dices to equal unity.

The determination of the adjusted total expenditure

on a particular commodity-origin category by the hth

household in region i, Thi’ for households with missing

data was the next step in the process. Th1 was calculated

using equation A.2.4.,

k

* = —Thi [:l/(l jgllij):] Thi , (A.2.4)

where

Thi = unadjusted total expenditure on the commodity

by household h in region 1

k

2 I = the sum of the indices for the appropriate

j=1 13 large commodity group for months with miss-

ing or inadequate data.

Finally the estimated value cash expenditure on the com-

modity in question for missing month m by household h in

region 1, thim’ was calculated using equation A.2.5.:

tithim = TfiiI1m . (A.2.5)
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