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ABSTRACT

We use the 1994, 2001 and 2005 Senegalese households’ surveys to examine to what extent the differences in asset
ownership are associated with differences in education levels. The assets are mainly classified into savings, house,
car/vehicle and household furniture while the education levels considered are the primary, secondary and university
education. The results of the estimations show that education can play a significant role in the holding of household
durables or house comfort related assets such as refrigerator and air conditioner. Besides, the findings show that more
educated individuals are more likely to have net savings. The results of the stratified samples (rural vs urban and male
vs female) show that secondary/tertiary education and most of the assets are positively and significantly associated, im-
plying an intensive promotion of higher education. The results suggest an increase of the level of compulsory educa-
tion. The results of the present study are modest and very indicative in the sense that the lack of various financial and

productive assets does not help drawing straightforward conclusions.
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1. Introduction

Assets are well-recognized as playing a determinant role
in reducing the variability of consumption in developing
countries’ environments characterized by income risk and
the absence of sound credit markets [1]. For example,
Rosenzweig and Wolpin [2] and Swinton [3] have shown
that the sales of livestock can help households to main-
tain consumption following adverse income shocks. Be-
sides, alternative levels of education affect an individ-
ual’s holdings of assets [4]. In the specific case of Ghana,
Aryeetey [5] has found that livestock seems to be favored
most among those with a little education while avoided
by those with no or high levels of education. Differences
in education levels seem to be associated with the compo-
sition and types of assets owned by households [4,5].
These observations are the starting point for this study.
We examine the association between education levels
and asset ownership using data from the 1994-1995 First
Senegalese Household Survey (Enquéte Sénégalaise Au-
prés des Ménages, commonly known as ESAM-I), the
2001-2002 Second Senegalese Household Survey (En-
quéte Sénégalaise Aupres des Ménages, commonly known
as ESAM-II) and the 2005 Senegal Poverty Monitoring
Survey (Enquéte de Suivi de la Pauvreté au Sénégal,
commonly known as ESPS-2005). The main idea behind
the principal objective of the study is that since education
is well-known to provide productive and allocative skills
and positively impacting on individuals’ well-being, more
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educated people are expected to own assets with com-
paratively high returns. We compare the association be-
tween each of our education levels (primary, secondary
and university education) and the four categories of as-
sets owned by households namely the savings, house, car
and households durables related assets'. This allows un-
derstanding as to what extent education can help house-
holds diversify their assets and to which types of assets
educated individuals are likely to invest. The results of
this study are indicative in the sense that we lack data on
various other productive assets (livestock, for example)
and the disaggregated savings.

Although studies on the association between education
levels and asset ownership are scarce, especially for the
case of developing countries, researchers have tried to
investigate the question. For instance, Bradley and Gra-
ham [4] have used a sample of young married couples in
[llinois to determine to what extent differences in the com-
position of assets can be explained by the differences in
educational background. Through a descriptive data ana-
lysis, Aryeetey [5] has also explored the characteristics
of households and asset holdings in rural Ghana. The
correspondence between asset types and education of the

'"The definition of assets adopted in this paper is based on the classifica-
tion made by the World Bank when conducting the different surveys on
developing countries. There are four sub-categories under the section
“households’ assets”: housing, land, livestock and equipment/facilities.
Assets can be described as savings and capital stocks that can be used to
generate means for the households to survive or maintain their material
wellbeing.
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head of household shows that more educated people are
more likely to hold their assets in the form of land and
non-farm enterprise assets. To the knowledge of the au-
thor, the association between education levels and assets’
holdings is not empirically examined in the case of de-
veloping countries in general and the case of Senegal in
particular.

Senegal can be a useful study case because it is fairly
representative of other low income countries with an
economy mainly based on the primary sector with appro-
ximately more than 70 percent of the population in the
agriculture. Senegal can be representative of most of West
African countries with the majority of populations’ hold-
ings in the form of durables, land and livestock related
assets.

The paper proceeds in five sections. Section 2 gives
some background information about the relation between
assets and poverty; and education and assets. Section 3
presents an overview of the state of selected assets own-
ership in Senegal. Section 4 specifies the econometric
model, describes the data sources and estimation method.
Section 5 presents the empirical results. The last section
concludes the paper.

2. Background
2.1. Asset and Poverty

Academics and practitioners have started to investigate
the relationship between asset and poverty in the 1980s
[6]. However, the various studies are mainly related to
developed countries in general and the United Stated in
particular. Grosso modo, two views can be distinguished:
on the one hand, the supporters of asset-based welfare
and on the other hand, the critics of the asset-based wel-
fare [7].

Various arguments are advanced in favor of the view
that assets can help reduce poverty. One argument is that
asset-ownership yields an independent ““asset-effect”, mean-
ing that it urges individuals to save more and act in a
more responsible manner [7]. That is, owing an asset
creates an orientation toward the future [6]. This ration-
ale is also shared by Sherraden [8] when he notes that
owing assets provides a cushion against risk and usually
makes it possible to acquire more assets. Another argu-
ment with respect to the role of assets in reducing po-
verty is their preventive as well as curative capabilities
[8]. In fact, this view means that owing an asset can help
individuals to not fall into poverty and the already-poor
to easily escape from it.

Assets are a proxy for well-being. This view is also clo-
sely related to the asset-based welfare. In fact, asset is con-
sidered as a proxy for well-being in the sense that the
stock of wealth an individual holds (and not just the in-
come and consumption) should be seen as important when
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assessing the well-being [9].

It is to be noticed that, though the evidence on the as-
set-ownership reducing poverty capabilities is still mod-
est, Gamble and Prabhakar [7] has reviewed the literature
and suggested that there are reasons for thinking on the
important role of assets. Given the association between
assets and poverty as well the assimilation of assets to
wealth and wellbeing, it is necessary to look at the main
factors influencing their ownership. Although factors su-
ch as the policies designed to facilitate the ownership of
assets and the transfers such as bequests are determinant
for the asset ownership, we focus on the role of education
and some main households’ characteristics.

Figure 1 describes the approach underlying the associ-
ation between education and assets ownership in this
study. In fact, the figure shows that education can affect
poverty status through an increase of income (we called
it market or pecuniary effect of education). This ap-
proach means that education increases the productivity of
individuals who in turn get higher wages that can help
them get out of poverty. This relationship is depicted by
the bold line from education to poverty. On the other side,
education can also influence the status of poverty through
nonmarket or non-pecuniary channels such as, among
other factors, the assets ownership and health status. In
addition, it is possible to have an alternative reading of
Figure 1. In fact, the assets and income constitute the
wealth of individuals. Insofar as education affects wealth
which in turn determines the poverty status of the house-
holds, we can think of the relationship between education
and poverty as acting through the assets’ channel. This
approach is shown in Figure 1 by the dashed line.

2.2. Education and Asset Ownership: Theoretical
Background

Education pays both market and nonmarket returns. One
of the most cited nonmarket return of schooling is the in-
creased efficiency that education imparts to asset man-
agement [4].

Based on past theoretical works, Bradley and Graham
[4] have established a simple model showing how educa-
tion can be associated with the ownership and composi-
tion of assets. On the one hand, education affects the com-
position of equilibrium assets in the sense that it is in-
cluded in the assets function as an argument. In this per-
spective, alternative levels of schooling are considered as
alternative nonmarketable assets and can consequently
affect an individuals’ ownership of marketable assets. On
the other hand, education affects the assets through the
fact that it confers to individuals greater management abi-
lity and thus greater productivity. This view means that if
two people devote the same amount of time to asset ma-
nagement, the more educated is likely to earn a higher
return.
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Figure 1. Education and asset ownership.

The theoretical framework developed in Bradley and
Graham [4] is described as:

91':®i(ti’A7"E) ()

where 6; is the rate of return on the ith asset, ®; repre-
sents the production function that generates the returns, ¢;
is the assets management time, 4; is the total assets held
and E is the education level.

The specification in (1) states that the rate of returns to
assets depends on the time allocated for their manage-
ment, the total amount of assets owned and the education
level of the assets’ holders. The signs of the different pa-
rameters are assumed to be the following:

00, /o1, >0; 60,/04,<0; 60,/0E=>0 )

The first derivative means that, all else equal, people
who spend more time on managing their assets will have
greater returns. The second derivative means that, ceferis
paribus, assets yield decreasing returns. Increasing the
amount of assets held produces smaller rates of returns.
The third derivative means that, all things equal, com-
pared to the less educated, individuals with higher educa-
tion are more likely to hold assets with higher returns.

This theoretical framework showing the relationship
between education and assets is the basic model under-
pinning the econometric specification used to deal em-
pirically with the research question in this paper. How-
ever, it is noticeable that theoretical models dealing with
overlapping generations are also developed to identify
which variables influence the assets ownership of chil-
dren focusing on the role of parents’ assets ownership
[10]. We adopt the framework of Bradley and Graham [4]

Copyright © 2012 SciRes.

because of its simplicity and the characteristics of our data.

3. Households’ Characteristics and Asset
Holdings in Senegal

In this section, we discuss the patterns of assets’ holdings
with respect to the household’s education levels through-
out the years. The data are taken from ESAM-I, ESAM-
IT and ESPS-2005.

Table 1 shows that during the period 1994-2005 there
is an increase in the percentage of individuals owing as-
sets in Senegal. In fact, it is evident that most of the
households own their houses (from 62 percent in 1994 to
68 percent in 2005). The decrease in the holding of own
house and rented house observed between 2001-2002 and
2005 is mainly due to the high cost of construction and
rental [17]. Consequently, the housing supply (construc-
tion and rental) seems to be too expensive for most of the
households which are basically in the group of low-in-
come. Besides, the car ownership has slightly increased
from 5 percent in 1994 to 7 percent in 2005, suggesting
the luxurious character and cost attached to cars. The air
conditioner ownership has also followed a very slight
increase. With respect to the value of net savings, the
table shows that their average value has almost doubled
from 1994 to 2002.

It is evident that an increase of the average income
level of the households has played a great part in the as-
sets” ownership. However, an increase of the education
level of the population with all its benefits in terms of in-
come and orientation toward the future has also partly
played a role in the ownership of assets.
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Table 1. Assets ownership by Senegalese household heads,
1994-2005.

1994-1995 2001-2002 2005
Housing
Own house 0.62 0.75 0.68
Rented house 0.18 0.17 0.26
Vehicle
Bicycle 0.05 0.08 0.15
Motorcycle 0.03 0.03 0.10
Car 0.05 0.06 0.07
Household durables
Iron appliance 0.04 0.04 0.06
Refrigerator 0.02 0.19 0.40
Radio receiver/radio-cassette 0.74 0.77 0.87
Modern cooking stove 0.05 0.05 0.06
Electric fan 0.15 - 0.44
Air conditioner 0.02 - 0.05
TV 0.28 0.30 0.60
Home phone 0.06 - 0.24

Financial asset

Value of net savings 46362.18  90057.33 -

Notes: See Table 4 for a definition of the variables; Sources: ESAM-I [11],
ESAM-II [12] and ESPS-2005 [13].

To get a preliminary idea of whether higher education
levels are responsible, among other factors, for the in-
crease in assets ownership, we compute how the holdings
of assets have changed within each given education level.
Results are displayed in Table 2. The education levels
considered are: household heads that have no education,
households’ heads that have completed primary educa-
tion, households’ heads that have completed secondary edu-
cation and household heads that have completed uni-
versity education.

The basic conclusion we can draw from Table 2 is that,
except for very few exceptional cases where the group of
non-educated household heads shows higher increases,
assets” ownership between 1994 and 2005 has increased
mainly for people with primary and secondary education.
For example, the increase in the ownership of house, bicy-
cle, motorcycle, refrigerator and air-conditioner for peo-
ple with primary and secondary education are the largest.
However, the largest increase in assets such as home-
phone, TV and radio-receiver by the group of non-edu-
cated household heads should also be noted.

Table 2. Assets ownership by education levels, 1994-2005.

1994-1995

2001-2002 2005

No Primary Secondary Tertiary No

Primary Secondary Tertiary No Primary Secondary Tertiary

education education education education education education education education education education education education

Housing

Own house 0.67 0.54 0.41 0.41 0.83
Rented house 0.13 0.22 0.39 0.44 0.11
Vehicle

Bicycle 0.05 0.06 0.05 0.07 0.08
Motorcycle 0.02 0.04 0.06 0.02 0.02
Car 0.01 0.07 0.14 0.42 0.03

Household durables

Iron appliance 0.01 0.06 0.14 0.40 0.01

Refrigerator 0.00 0.03 0.07 0.17 0.09

Radio receiver/
radio-cassette
Modern cooking

0.70 0.81 0.87 0.95 0.74

0.01 0.07 0.18 0.48 0.02

stove

Electric fan 0.07 0.23 0.46 0.71 -
Air conditioner 0.00 0.03 0.06 0.19 -
TV 0.16 0.46 0.69 0.91 0.18
Home phone 0.03 0.07 0.14 0.39 -

Financial asset

Value of net savings 27555

0.67 0.55 0.41 0.89 0.75 0.63 0.51

0.23 0.36 0.50 0.07 0.18 0.31 0.41

0.09 0.07 0.13 0.15 0.15 0.16 0.17

0.04 0.08 0.05 0.00 0.08 0.13 0.15

0.06 0.10 0.45 0.00 0.04 0.08 0.20

0.04 0.09 0.29 0.04 0.03 0.07 0.15

0.23 0.47 0.75 0.19 0.27 0.48 0.66

0.79 0.85 0.92 0.85 0.84 0.89 0.93

0.04 0.11 0.38 0.04 0.03 0.07 0.14

- - - 0.15 0.32 0.53 0.69

- - - 0.00 0.03 0.05 0.10

0.38 0.62 0.80 0.26 0.49 0.67 0.80

- - - 0.11 0.18 0.28 0.36

29709.6 118483.9 305653.3 66696.17 90270.38 158836.9 264685.4 - - - -

Notes: See Table 4 for a definition of the variables; Sources: ESAM-I [11], ESAM-II [12] and ESPS-2005 [13].
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Household assets according to education level have chan-
ged from 1994-1995 to 2005 (Table 2). With respect to
the decrease of rented house, the main reason can be
partly due to the fact that housing is too expensive for
most of the Senegalese who have low income [17]. Re-
lated to the decrease of the car ownership, a probable rea-
son for the constant decrease is the restrictions imposed
on the car imports” which greatly affect the probability to
own a car. The decrease in the household durables can
partly be explained by the decrease of the revenues which
have lead Senegal to be degraded from middle-income
country to low-income country [18].

With respect to the net savings, the results show that
the value of the savings have increased during the period
1994-2002 for all groups, households with primary edu-
cation having the highest increase. However, it is to be no-
ticed that the higher the education level, the higher is the
value of the net savings, meaning that every year the
ranking is, in increasing order, household heads with no
education, primary education, secondary education and
tertiary education. This increase of the values of the sav-
ings is explained by the general increase of the revenues
but also the boom observed in the sector of microfinance
as evidenced by the proliferation of the decentralized
financial systems.

4. Empirical Strategy
4.1. Econometric Specification

To investigate the contribution of alternative explana-
tions in explaining assets’ ownership in Senegal over the
period 1994-2005, we regress various types of assets for
every year against a series of educational, demographic,
occupational and regional dummies characteristics. The
econometric model adapted in this study draws from
Bradley and Graham [4]. The equation seeking to answer
to the question related to the association between educa-
tion levels and households’ asset holdings after control-
ling for some relevant characteristics is given by:

ASSETS, = X, +EDU, B +¢, 3)

where ASSETS;; is household j’s asset i holdings (see
Table 3 for a summary statistics and definition of the dif-
ferent dependent variables used). EDU is the set of edu-
cation levels included to capture the effects of house-
holds’ education on asset holdings.

Other independent variables do also affect the asset
holdings and consequently need to be considered in the
empirical analyses. The controls included are related to the
households’ characteristics (family size, marital status, lo-
cation, gender and age) and working and economic con-

*The Decree No. 2001-71 (January 26", 2001) has redefined the im-
ports of cars in Senegal and set the legal age of (touristic and light)
vehicles to a maximum of five years.
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dition (revenue and employment status). See Table 3 for
a summary statistics.

From Table 3, most of the assets show little systematic
variation and the education levels with it also, implying
the probable association between assets ownership and
schooling. The average number of people in the repre-
sentative household has slightly decreased but remains at
the relatively high number of 8 individuals per family.
Besides, most of the people considered are married and
average age is at least 46 years old in 2005.

4.2. Data Issues and Estimation Method

Data issues

Data were extracted from the 1994-1995 First Sene-
galese Household Survey (ESAM-I) [11], the 2001-2002
Second Senegalese Household Survey (ESAM-II) [12]
and the 2005 Senegal Poverty Monitoring Survey (ESPS-
2005) [13].

ESAM-I is a nation-wide survey conducted from Mar-
ch 1994 to April 1995 by the Statistics Direction (Direc-
tion de la Prévision et de la Statistique) of the Senegal-
ese Ministry of Finance. Data were collected on 3300
households from three strata, namely Dakar (the capital),
other urban areas and rural areas. The database contains
rich information on individual characteristics (age, edu-
cation, gender, occupation and labor activity, marital sta-
tus, etc), household characteristics (size, structure and com-
position, living conditions, etc), budget (consumption, in-
comes, etc.), and wealth (housing, other assets and li-
abilities, etc.). See DPS [11].

ESAM-II was also a nation-wide survey conducted from
May 2001 to March 2002. Approximately 6600 house-
holds from all of the regions and departments in Senegal
were surveyed using similar sampling strategy as in
ESAM-I1. However, it contains important information re-
garding the characteristics of the individuals, house-
holds and wealth. See DPS [12].

ESPS-2005 is the first survey conducted in the frame-
work of the global program for the monitoring-assess-
ment of the poverty reduction strategies. It aims at analy-
zing relevant and easy-to-collect indicators for a regular
follow-up of poverty progression in Senegal. ESPS-2005
is a nationally representative sample with a large number
of variables allowing seeing various relationships explai-
ning the behaviour and characteristics of the Senegalese
households. The information collected are related to edu-
cation, health, employment, household’s assets and com-
fort, access to basic community services, viewpoint of the
populations vis-a-vis their life conditions and expecta-
tions from the government. The data are also related to
the priorities and solutions for poverty reduction but also
populations’ perception of the institutions. Consequently,
the survey provides a large series of variables allowing
estimating various valuable indicators at different geo-
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Table 3. Summary statistics of the variables used in the regressions.

131

1994-1995 2001-2002 2005
Variables Definition Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Housing
Own house 1 if the h_ousehold s head has his/her own house and 0.62 0.49 075 043 0.68 0.47
0 otherwise
Rented house 1 if the household is living in a rented house and 0.13 0.39 0.17 0.38 0.26 044
0 otherwise
Vehicle
Bicycle 1 if the household has a bicycle and 0 otherwise 0.05 0.23 0.08 0.27 0.15 0.36
Motorcycle 1 if the household has a motorcycle and 0 otherwise 0.03 0.16 0.03 0.18 0.10 0.30
Car 1 if the household has a vehicle or truck and 0 otherwise ~ 0.05 0.21 0.06 0.24 0.07 0.26
Household durables
Iron appliance Lif the household has a an iron appliance and 0.04 0.21 0.04 0.19 0.06 0.25
0 otherwise
Refrigerator 1 if the household has a refrigerator and 0 otherwise 0.02 0.14 0.19 0.39 0.40 0.49
Radio receiver 1 if the household has a radio-receiver and 0 otherwise ~ 0.74 0.44 0.77 0.42 0.87 0.34
Modern cooking stove 1 if the household has a stove and 0 otherwise 0.05 0.22 0.05 0.22 0.06 0.23
Electric fan 1 if the household has an electric fan and 0 otherwise ~ 0.15 0.36 - - 0.44 0.50
Air conditioner 1 if the household has an air conditioner and 0 otherwise ~ 0.02 0.13 - - 0.05 0.22
TV 1 if the household has a TV and 0 otherwise 0.28 0.45 - - 0.60 0.49
Home phone 1 if the household has a telephone and 0 otherwise 0.28 0.45 - - 0.24 0.43
Financial asset
Value of net savings®  net savings of the household’s head in CFA franc 46362.18 513500 90057.33 244329.5 - -
Schooling
. 1 if the household’s head has completed primary
Primary school school and 0 if not completed 0.14 0.35 0.15 0.34 0.20 0.49
1 if the household’s head has completed secondary
Secondary school education and 0 if not completed 0.11 0.31 0.11 0.31 0.14 0.49
University 1 if the household’s head has completed university and ~ 0.03 0.17 0.04 0.18 0.06 0.33
0 if not completed
Households’ characteristics
Family size the number of persons in the household 9.94 6.05 9.80 5.43 8.13 5.16
Location (urban) 1if the_household is located in urban area and 0 0.60 049 052 050 083 037
otherwise
Marital status (married) 1 if the household is married and 0 otherwise 0.99 0.12 0.97 0.18 0.86 0.35
Gender (male) 1 if the household is a man and 0 otherwise 0.78 0.41 0.80 0.40 0.84 0.37
Age the age of the head of household 50.62 13.41 48.97 13.99 46.24 11.13
Work and economic condition
Working 1 if the household’s head is working and 0 otherwise ~ 0.96 0.17 0.76 0.43 0.76 0.43
1 if the revenue of household head is less satisfactory
Revenue® than the need; 2 if the revenue is satisfactory and 3 if 385274.4 4148116 283620.8 445259.7 1.31 0.49
the revenue is more than satisfactory
Number of observations 3207 2802 4313

(a) The net savings are in CFA franc (the currency of West African Economic and Monetary Union); (b) The revenue for ESAM-I (1994-1995) and ESAM-II
(2001-2002) are continuous and expressed in CFA franc; Sources: ESAM-I [11], ESAM-II [12] and ESPS-2005 [13].
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Table 4. Marginal effects of education on households’ assets ownerships.

(O] 2 (3) “ (%) (6)

®) © (10) an (12) (13) (14)

Own  Rented
house  house

Motorcy- Iron

Car  Bicycle cle appliance

Refrig- Cooking
erator  stove

Air con- Electric Home Log (net

™v Radio ditioner  fan phone  savings)

2005 survey
Primary 4 000 -0.02 0.06* 004 —0.01 —0.00 002 000 -00l 004 -000 0.06
education

(0.04)  (0.04) (0.02) (0.03) (0.03) (0.02) (0.04) (0.02) (0.04) (0.02) (0.01) (0.04) (0.03) (0.04)
Secondary ) ngux (g ogwx 001 0.00%F 0.10%%F 003  0201%FF  0.04% 0.19%F  0.04% 000 0.25%F (0% 025k
education

(0.04)  (0.04) (0.02) (0.03) (0.03) (0.02) (0.04) (0.02) (0.04) (0.02) (0.01) (0.04) (0.03) (0.04)
Tertiary = jguun () jqmmn 0 o%x 0 11%% 0 14%%% 08%% (30%k% (128K (20%KE (QTHEE (003 (37HEE (%K 55k
education

(0.05)  (0.05) (0.03) (0.05) (0.05) (0.04) (0.04) (0.05) (0.03) (0.02) (0.02) (0.04) (0.05)  (0.05)
2002 survey
Primary 4 5, 000 000 -0.00 0.0l 0.01  0.05%%  0.02% 0.13%%% (.04%* - - - 0.10
education

(0.03)  (0.02) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.03) (0.02) (0.07)
Secondary 4 g gEer 001 0.03% (.07FFF (.04%kk (22kRE (Q8FRE 3[RRE (QTERE - . S 035k
education

(0.03)  (0.02) (0.01) (0.02) (0.02) (0.01) (0.03) (0.02) (0.03) (0.02) (0.07)
Tertiary o jpws 30 0 16%s%  0.06% 001  0.13%%% 040%%% 023%kx (37FEx 0FEE - - S 04T
education

(0.05)  (0.04) (0.04) (0.03) (0.02) (0.04) (0.06) (0.05) (0.06) (0.03) (0.12)

1994-1995 survey
Primary

. 0.04 —0.02%%% 0.06*** 000  0.00  0.02%*
education

0.03) (0.01) (0.02) (0.01) (0.01) (0.01)
Secondary o0 001 010%%* 000  0.02% 007+
education

0.03)  (0.01) (0.02) (0.01) (0.01) (0.02)
Tertiary =600 001 037%%% 006* 000 0.26%**
education

(0.05)  (0.02) (0.06) (0.03) (0.01) (0.06)

0.05)  (0.07) (0.04) (0.03) (0.05)

0.05%*% 0.21*** 0.06*** 0.02* 0.08***  (.02* 0.20

(0.01)  (0.01) (0.03) (0.02) (0.01) (0.02) (0.01) (0.15)
0.03%% (.15%%% (46%F% (. 11%%*% 004%F (26%F% 06%% (.7]%+
0.02)  (0.03) (0.03) (0.02) (0.02) (0.03) (0.02) (0.17)

0.11%%  0.43%%% (. 72%%% ( 19%*%* (.13%* (.52%*%*% (.26%*%* 1.20%**

0.06)  (0.05) (0.28)

Notes: Standard errors are in parentheses. ***, ** and * mean significant at 1%, 5% and 10% level respectively.

graphical levels and for many social categories [13].

All three surveys provide basic information that can
help to see the relationship existing between education
levels and assets ownership. The study samples included
household heads who were aged between 16 and 98. Af-
ter listwise deletion of missing data, the final sample
includes at best 3207, 2802 and 4313 heads of house-
holds for respectively 1994-1995, 2001-2002 and 2005.

Estimation method

In order to examine the association between house-
hold’s education levels and asset ownership, probit and
ordinary least squares (OLS) models are estimated. Given
the nature of the dependent variables, we use probit mo-
del when the dependent variable is binary and an OLS
estimation method in the case of a continuous dependent
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variable [14]. In fact, given that in this paper our savings
related assets are continuous while the other dependent
variables are binary (see Table 3), using respectively the
OLS and probit methods is appropriate. We estimate
Equation (3) for the years 1994-1995, 2001-2002 and
2005 and for each of the dependant variable.

5. Empirical Results

5.1. Pooled Sample

5.1.1. Impact of Education

The results show that there is no single factor contribut-
ing to the ownership of assets but there are several forces
working in the same direction to influence the assets’
holding. The results related to the relationship between
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the other independent variables and assets ownership are
available upon request. Table 4 presents the results of the
marginal effects of education on assets ownership for 1994-
1995, 2001-2002 and 2005.

With respect to the relationship between education and
housing, Table 4 shows that at higher education levels
(mainly secondary and university), the probability that
household heads own a house is negative, the associa-
tion being significant in 2005. In 2001-2002, it is only
the tertiary education that is significant. This negative re-
lationship between higher education level and home owner-
ship is also found in Bradley and Graham [4]. Their find-
ings show a negative association between husbands’ edu-
cation and home assets, the relationship being significant
for college education. This relationship can be partly ex-
plained by the fact that more educated people may invest
in assets with higher returns. Although houses provide
secure shelter for the households, the selfish and pecuni-
ary inclination of educated individuals may lead them to
invest in more financially productive assets. Besides, the
expensive character associated with houses ownership can
also be a reason.

Individuals with secondary and tertiary education are
more likely to rent their residences. In effect, the associa-
tion between education and rented houses is positive and
significant for the secondary and tertiary education ex-
cept in 1994-1995. This result can reflect the advantages
and facilities offered to educated people in terms of rent-
ed houses by the employers; mainly various public and
private companies rent temporary accommodations for
their staffs. In general, governments have adopted pro-
vider-based approaches, often acting as social welfare
agencies to build houses for those sections of the urban
populations who need or deserve special treatment, namely
the poor, government workers and those who have pro-
vided political support of favors to the ruling party [15].

Considering the relationship between education and
vehicle ownership, the results in Table 4 show that hou-
seholds’ heads with tertiary education are more likely to
possess a car; this relationship is significant for the three
surveys. However, it is also significant for individuals
that have completed primary and secondary education
when using ESAM-I. This result is in conformity with
the findings of Torche and Spilerman [16] that have
shown that the education level of the husband/wife’s
father is positively associated with the vehicle ownership
in Chile in 2003.

For the case of ESAM-I, those with university educa-
tion are more likely to own a bicycle while those with se-
condary education are more likely to own a motorcycle.
Using ESAM-II, the results show that household heads
with secondary and university education have higher
probability to have a bicycle while those with secondary
education have higher likelihood to get a motorcycle.
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Regression results from ESPS-2005 show that the higher
the education levels the higher the probability to have a
bicycle and motorcycle.

Regarding the association between education and hou-
seholds’ furniture, Table 4 shows that the higher the edu-
cation levels (mainly secondary and tertiary education)
the higher the probability to own a flatiron, refrigerator,
cooking stove, TV, radio, electric fan and home-phone.
Thus, the higher the education levels (mainly secondary
and university education), the higher is the probability to
have home comfort. Those results suggest the relatively
high standard and comfortable lifestyle of high-educated
household heads.

Related to the association between education and net
savings, Table 4 shows that household heads with higher
education (secondary and university) are more likely to
have higher net savings; educated people are more likely
to hold savings. This result corroborates the findings of
Bradley and Graham [4] which show that more educated
earn higher returns on their liquid assets.

5.1.2. Impact of the Other Factors

Besides the education levels, households’ characteristics
and working and economic conditions are important fac-
tors helping in the decision of asset ownerships. For ex-
ample, the results show that male headed households are
more likely to hold motorcycle but less likely to own du-
rable assets such as refrigerator, coking stove, etc. Throu-
ghout the surveys, the results show that the association
between gender and housing is not robust. This result
suggests the tendency for men to hold more productive
assets or at least assets helpful for productive purposes
while women are more prone to possess household com-
fort related assets. With respect to the assets owned by
women, it should be noted that they can be used in tradi-
tional and handicraft industries to generate additional
income (for example, food sales, seamstress and house-
hold services)’. The gender status is not consistent in the
determination of net savings.

The results also show that elderly headed households
are more likely to have their own house and less likely to
rent their accommodation. This result conveys the prob-
able wealth built up by the elderly throughout their career
and along the years.

The marital status of the household head is positively
associated with the ownership of comfort related assets;
however, the impact is not robust throughout the differ-
ent surveys.

The family size is significantly associated with the
house and vehicle ownership for all three surveys: posi-
tive for the vehicle and own house ownership and nega-
tive for the rented house.

The findings also show that households living in urban

*We thank the reviewer for this suggestion.
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areas are more likely to rent their houses, to own a car
and motorcycle and most of the households’ durable as-
sets (refrigerator, TV, etc.). The results are verified for
all surveys. This result implies the higher opportunities in
terms of job and income offered by the cities relatively to
villages where most of the activities are agricultural with
low revenues. This difference has motivated the use of
stratified samples by location (rural versus urban).

In addition, working household heads are less likely to
own their houses (ESAM-II and ESPS-2005) and more
likely to rent and possess vehicle (ESPS-2005). The re-
venue of the household head seems to play a significant
role on the asset ownership. In fact, the higher the reve-
nue the higher is the probability to possess vehicle and
households durable assets; the impact is significant for
all years. These findings mean that the purchasing power
of the head of household is very important in the owner-
ship of assets. With respect to the net savings, the results
show that married household heads with larger family are
more likely to have some savings and potentially more
likely to invest. Besides, the results related to the rela-
tionship between household head living in urban areas
and net savings are not conclusive. The inclusion of the
regional dummies has helped to increase the explanatory
power of the model. Moreover, the results show the fol-
lowing patterns: household heads in the provinces are
more likely to own a motorcycle but less likely to pos-
sess a household durable. This result can be explained by
the opportunities and development level of the capital
relative to the other regions of the country.

The differences observed between male headed and
female headed households and between household heads
living in urban areas and those living in rural areas and
the significant sign associated with the coefficients of the
variables “urban” and “male” suggest the segmentation
of the sample by gender (female vs male) and location
(rural vs urban).

5.2. Stratified Samples

5.2.1. By Gender

The effects of education by gender show that there is no
significant relationship between education and own hou-
se ownership in the sample of female headed households
while the effect is negative and significant for secondary
and university education in 2005. With respect to vehicle
ownership (car, bicycle and motorcycle), schooling seems
to have a higher effect in 2005 when the sample of fe-
male headed households is considered. For example, in
2005, the probability to own a vehicle is approximately 1
percent for the female headed households with university
education while it is 0.1 percent for the male headed
households. Besides, the results show that it is in the
sample of male headed households that individuals with
secondary and tertiary education are more likely to own
assets. For instance, in the sample of male households,
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the impact of both variables is significant in 11 out of
14 regressions in 2005, 8 out of 15 regressions in 2001-
2002 and 9 out of 15 regressions in 1994-1995 (Table 5).

The marginal effects of age by gender indicate that age
is significantly and positively associated with the prob-
ability of owning a house and various house facilities am-
ong males and females headed households. However, the
magnitude is fairly small (approximately 0.01 percent).
The family size and location also play a role in the own-
ership of assets among males and females headed house-
holds. The effect of income is important in the probabil-
ity of owning a house only among the female headed house-
holds. However, its impact is significant for the owner-
ship of the other assets among both sexes [Results upon
request].

5.2.2. By Location

Table 6 shows that the impact of education is positive
and significant for the ownership of house among house-
holds living in urban areas and for the 2005 survey. In
fact, the impact is around 0.10 percent. Besides, among
households living in urban areas, individuals with uni-
versity education are more likely to own households fa-
cilities (7 out of 9 regressions in 2005, 6 out of 6 regres-
sions in 2001-2002 and 10 out of 10 regressions in 1994-
1995). However, for urban areas, secondary education is
positively and significantly associated with the owner-
ship of motorcycle, refrigerator, TV, electric fan and
home phone in 2005.

The marginal effects of the income by location indi-
cate that the households’ revenue is significantly and
positively associated with the ownership of vehicle and
household comforts only amongst urban households. Note
that the impact has increased from approximately 0.001
percent in 1994-1995 to at least 0.03 percent 2005. Be-
sides, the family size is positively and significantly asso-
ciated with the probability of households’ furniture and
vehicle ownerships among rural and urban households.
The impact is, however, very small (around 0.001 per-
cent). The variable “age” is also positively and signifi-
cantly associated with the ownership of various house-
holds’ related assets only among urban households.
However, its impact is fairly small and not consistent
when we consider all surveys. In addition, the impacts of
the marital and working status are not consistent among
the rural and urban households and through the surveys.

In conclusion, we can say that while education plays a
principal role in the ownership of house and some house
comfort related assets, the income and family character-
istics of the household head are at least equally impor-
tant in the assets’ ownership decisions. The following
observations can be made with respect to the results of
the estimations. First, secondary and tertiary education is
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Table 5. Education and assets ownership, the marginal effects (female vs male).

) 2 (3) “ ® (6) @) )] O] (10) (11) (12) (13) (14)

Own  Rented Car  Bicycle Motorcy- Irpn Refrig- Cooking vV Radio A1r con- Electric Home Log (net

house  house cle appliance erator  stove ditioner  fan phone savings)
Female, 2005
Primary o 09 001 0.60%** 0.86%** 0.55%* _004 002 -002 007 -006 -007 019  0.00 .
education

0.13)  (0.13)  (0.17) (0.07) (0.15) (0.06) (0.13) (0.06) (0.11) (0.08) (0.04) (0.13) (0.12)
ififl‘;‘;‘é‘;rg 2002 0.06  0.75%%* 0.95%F 082%kk 001  025%% 003  021%F —0.05 —0.05 044*¥* (.08 -

(0.13)  (0.14)  (0.16) (0.04) (0.12) (0.06) (0.12) (0.07) (0.10) (0.08) (0.04) (0.11) (0.12)
Tertiary 61 001 0.99%%% 097k 008%%% 015 044%%* 012 017 002 001 036*** 008 -
education

(0.16)  (0.16)  (0.00) (0.01) (0.01) (0.16) (0.09) (0.16) (0.10) (0.10) (0.05) (0.09) (0.16)
Female 2001-2002
Primary 000 006 —001 004 . 0.00  0.14%% 0.14%% 0.19%%  0.00 . . - 0.15
education

(0.05)  (0.05) (0.03) (0.03) (0.04)  (0.07) (0.06) (0.08) (0.06) (0.15)
Secondary o5 0% 000 008 008 002  0.13% 031%k (37Rkk (1% . . . 0.05
education

(0.07)  (0.06) (0.05) (0.05) (0.06) (0.04) (0.08) (0.09) (0.08) (0.05) 0.17)
Tertiary = 08 002 018 017 . 20.03  0.55%%  0.61%** 0.54%%% 005 . . . 0.07
education

(0.12)  (0.09) (0.16) (0.18) (0.04)  (0.24) (0.19) (0.20)  (0.19) (0.48)
Female 1994-1995
ezfl‘g‘t‘iroyn 001 -0.05%* 006 -001 -000 008 006 004 026*+* 007 005 0.08** 002 030

(0.06)  (0.03) (0.04) (0.01) (0.01) (0.06) (0.03) (0.04) (0.06) (0.05) (0.04) (0.04) (0.03) (0.35)
Secondary 53 g 13x  023%  0.04 . 0.09 S 020%FF (038%kF (15%F 006 0.29%%* 008  0.29
education

0.09)  (0.07) (0.13)  (0.05) (0.09) (0.11)  (0.09) (0.07) (0.07) (0.09) (0.06) (0.52)
Tertiary 19 (.44 y . . 0.13 - 0.68%% 026 . - 0.48**  0.11  —0.83
education

0.26)  (0.24) (0.19) (0.24)  (0.23) (023)  (0.16) (1.27)
Male 2005
Primary =501 000 003 005 005 —000 —0.00 -0.00 002 00l -0.00 004 —0.00 -
education

(0.04)  (0.04) (0.02) (0.03) (0.03) (0.02) (0.04) (0.02) (0.04) (0.02) (0.02) (0.05  (0.03)
i‘(’i‘l’l‘;‘;ﬁ‘gg C0.09%*%  0.10%*  0.01  0.09%*% 0.10%%* 0.03 0.21** 0.03* 0.19%%% 0.04* 001 022%F 0.10%** -

(0.04)  (0.04) (0.02) (0.04) (0.04) (0.02) (0.04) (0.02) (0.04) (0.02) (0.02) (0.04) (0.04)
egz‘;*t‘gn CO.ISRRE Q. 14%%% 0. 08%%  O.11%F  (.14%F%  0.08** (.30%k% (. [2%F  030%** 0074 004 036FFF (. ]9%+x

(0.05)  (0.05) (0.03) (0.05) (0.05) (0.04) (0.05) (0.05) (0.03) (0.02) (0.03) (0.05  (0.05)
Male 2001-2002
Primary 560 000  —0.00 -002 002 001 002 000 0.11%* 005%* - - . 0.14*
education

0.03)  (0.02) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01) (0.03) (0.02) (0.08)
Secondary o0 g gskE 000 0.02  0.00%E 0.05FKE 022K 0SHER (30%EE 006FE . o 041%x
education

0.03)  (0.02) (0.01) (0.02) (0.02) (0.02) (0.03) (0.02) (0.04) (0.02) (0.08)
Tertiary g j3un gm0 0 1exe%  0.06%  0.01  0.15%F (38%Ex ([g%RE (35EkE (J0REE . - 0.5k
education

(0.05)  (0.04) (0.04) (0.03) (0.02) (0.04) (0.06) (0.04) (0.06) (0.03) 0.13)
Male 1994-1995
Primary ek stk ek etk etk sk sk
cdueaio 0.05 —0.02%* 0.06 0.00 001 002 0.01  0.05%* 0.19 0.06 0.01  0.08 001  0.14

0.03)  (0.01) (0.02) (0.01) (0.01) (0.01) (0.01) (0.02) (0.03) (0.02) (0.01) (0.02) (0.01) (0.17)
ifl‘l’]‘;‘;i‘gg 20.04 001 0.11** 000 0.03%% 0.07** 003 0.12%%% 046%%* 0.]10%* 002 025%%% (05%++ (734

0.04)  (0.01) (0.03) (0.01) (0.01) (0.02) (0.03) (0.03) (0.04) (0.02) (0.03) (0.03) (0.02) (0.18)
eﬁi‘;ﬁgﬂ 0.03 000 041%% 008* —0.00 026% 008 0.39%% 76%% . 18%%* (.09 0.50%** 25%%% | 27H**

(0.05)  (0.02) (0.07) (0.04) (0.01) (0.06) (0.07) (0.08) (0.04) (0.03) (0.08) (0.06) (0.06) (0.29)
Notes: Standard errors are in parentheses. ***, ** and * mean significant at 1%, 5% and 10% level respectively.
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Table 6. Education and assets ownership, the marginal effects (rural vs urban).

1) (2 (3) “ (%) (6) (7) () © (10) an (12) (13) (14

Own  Rented Car  Bicycle Motorcy- Iron  Refrig- Cooking vV Radio Air con- Electric Home Log (net

house  house cle appliance erator  stove ditioner  fan phone savings)
Rural 2005
Primary 507 003 002 002 001 001 004 000 004 005 000 002 002 -
education

0.03) (0.02) (0.02) (0.06) (0.04) (0.02) (0.03) (0.05) (0.06) (0.06) (0.01) (0.04) (0.03)

Secondary 06 006 003 006 004 003 0.11* 003 004 0.13*** 000 007 002 y
education

(0.04) (0.05) (0.03) (0.07) (0.05) (0.03) (0.06) (0.06) (0.06) (0.05) (0.01) (0.05) (0.04)
Tertiary = o 30ux 040%* 023 006 021 004 033 025 026** 0.18%* 000 024* 008 §
education

(0.15)  (0.19) (0.17) (0.10) (0.13) (0.07) (0.14) (0.19) (0.12) (0.03) (0.02) (0.13) (0.10)
Rural 2001-2002

Primary

Y 004 004 00l 002 —0.00 - 0.02 001 006  0.07 - - - ~0.01
education
(0.03) (0.03) (0.02) (0.03) (0.01) (0.02)  (0.02) (0.04) (0.04) (0.13)
Secondary o5 ox 000 010 0.03** 005 009 014  0.12%  0.09* . - . 0.06
education
(0.05)  (0.06) (0.02) (0.06) (0.06) (0.11) (0.07) (0.11) (0.06) (0.05) (0.17)
Tertla_ry ) ) ) ) ) ) } ) ) ) ) ) ) 033
education
(1.06)
Rural 1994-1995
Primary = 66> 000 002 003 002 - - - 0.02  0.03 y . y 0.26
education
0.04) (0.00) (0.03) (0.03) (0.02) 0.02)  (0.06) (0.28)
Secondary ) . 003  —0.00  0.07 y - 030  0.19%*  —0.06 . 0.25 S 134w
education
(0.08) 0.05)  (0.04)  (0.06) (28.44) (0.10)  (0.13) (0.16) (0.45)
Tertiary 16 0,27 - 0.21 - 0.37 - y 0.61%  —0.17 o091k 0.75
education
(0.23)  (0.33) (0.30) (0.36) (026)  (0.26) (0.16) (1.04)
Urban 2005
Primary =00 000 -0.04* 004 003 -000 -0.05 -003* 001 001 -003 002 -001 -
education
(0.05)  (0.05) (0.02) (0.04) (0.04) (0.03) (0.05) (0.02) (0.04) (0.03) (0.02) (0.05) (0.04)
Seflf]‘égﬁfg 0.10%* —0.10%* 0.00  0.06 0.09% 004 0.17%* 001 0.17%* 001  —0.01 023%** 2%  _
(0.05)  (0.05) (0.02) (0.04) (0.04) (0.03) (0.05) (0.02) (0.04) (0.03) (0.02) (0.05) (0.04)
Tertiary o 3ue 150 0085 008  0.02%  0.10%*% 0345 0.06* 0245 005% 002 0335 021
education

(0.06) (0.06) (0.04) (0.05) (0.06) (0.05) (0.05) (0.03) (0.03) (0.02) (0.02) (0.04) (0.06)
Urban 2001-2002
Primary

cdumao 005 =002 <000 <001 002 002 0.08% 004 0.14% 004 y . . 0.14%
0.04)  (0.03) (0.02) (0.01) (0.01) (0.02) (0.04) (0.02) (0.04) (0.02) (0.08)
Secondary 04 g 07#x 002 002 0.07%% 0.06%F 030%kk 011k (32%k Q7R . o 0.40%%*
education
(0.04)  (0.03) (0.02) (0.01) (0.02) (0.02) (0.03) (0.03) (0.03) (0.02) (0.08)
Tertiary = joux 0 gess 022%%% 0065  0.01 0.19%%% 046*** 031%*% (35%%% (09%** . - S 0.5k
education
(0.06) (0.05) (0.05) (0.03) (0.02) (0.05) (0.05) (0.05) (0.04) (0.03) 0.13)
Urban 1994-1995
eﬂﬁg‘;‘gﬂ 0.05 —0.09%%* 0.00%%* _0.01  0.00 0.06%%*% (.05%%% (. [2%%F 27%%% (06%F*F 0.04%% 0.17%%% 0.04%% 023
0.03)  (0.02) (0.02) (0.01) (0.01) (0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.03) (0.02) (0.18)
ififl‘;zifg 20.04  0.04  0.15%% 000  0.01 0.16%%* 0.10%** (26%** (.48%%% (] [¥FF (Q7FFF (4]FRx ( [3RR* () 54kx
0.04) (0.03) (0.03) (0.01) (0.01) (0.03) (0.03) (0.04) (0.03) (0.02) (0.02) (0.03) (0.03) (0.19)
egzg;‘gn 0.06  —0.01 047%%% 0.07% —0.01 0.40%FF 27%%% (GLHkk (5TH%x ([TH6F (22%%% G40k (41085 ] Q244

(0.06)  (0.05) (0.07) (0.04) (0.01) (0.06) (0.06) (0.06) (0.02) (0.02) (0.06) (0.05) (0.06) (0.30)

Notes: Standard errors are in parentheses. ***, ** and * mean significant at 1%, 5% and 10% level respectively.
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associated with the ownership of vehicle and household
comfort. However, the impact of education has generally
reduced throughout the years. Second, disaggregating the
sample allows having an in-depth understanding of the
impacts of the different explanatory variables. For exam-
ple, the impact of education is relatively important when
considering male headed households and households
living in urban areas. Third, the size of the family seems
to be determinant in the assets ownership decisions in
Senegal. Besides, the revenue of the head of household
plays a significant role in the ownership of car and house-
holds comforts related assets only among urban house-
holds.

6. Conclusions

Households in developed as well as developing countries
hold various types of assets in order to secure themselves
from the incertitude of the future but also smooth their
consumption behavior. This paper investigates the asso-
ciation between education levels and asset ownership.
This study’s objective is based on the presumption that
more educated people may be more efficient assets ma-
nagers than the less educated either because they have
more information or because they can make efficient
choices. The empirical setting is Senegal and we use the
surveys conducted in 1994-1995, 2001-2002 and 2005.

The results of the present study offer some preliminary
evidence on how education levels and assets holdings are
associated. Also, the role played by the characteristics of
the Senegalese family is empirically highlighted. The find-
ings show that besides the economic conditions (reve-
nue), the size of the family also affects the probability of
holding assets. More interestingly, individuals with high-
er education (namely secondary and tertiary) levels are
more likely to have vehicles. Secondary and university
education seems to be the most decisive in the ownership
of households’ durables assets or house comfort (refrig-
erator, TV).

The disaggregation of the full samples by gender and
location has shown that secondary and tertiary education
remains important for the assets ownership among urban
households. Interestingly, the results show that in 2005
higher education is associated with the house ownership
only among urban households. It is also to be noted that
the income level and size of the households are signify-
cantly associated with the ownership of various types of
households’ furniture.

The suggestions of the study are very modest and
might be more appropriate when considering only urban
households. In fact, given the marginal role played by
schooling on the assets ownership and the close relation-
ship (although descriptive) between assets holding and
poverty, one can indirectly suggest the promotion of edu-
cation. Basically, the results suggest continuing an inten-
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sive promotion of higher education for the Senegalese
households in the sense that, as shown throughout the re-
sults, the heads of household with higher education (main-
ly secondary and tertiary education) are more likely to
own a house and have comfortable houses, meaning well-
equipped. In addition, the findings have shown that indi-
viduals with higher education (secondary and university)
are more likely to hold some net savings. From one sur-
vey to another, we have seen that the direction of the im-
pact is positive.

For an effective promotion of education, the level of com-
pulsory education needs to be reviewed with basically
coercive and legal safeguards. The legal system underly-
ing the Senegalese education system should be strength-
ened in the sense that there are many children of-edu-
cation-age out of school without the parents being alarm-
ed by the law.

In addition, the results suggest encouraging house-
holds to hold some assets (our descriptive results have
shown that poverty and asset ownership are related) in
the sense that they can be helpful in smoothing the con-
sumption and assisting against the uncertainties. How-
ever, care should be taken for this point because poverty
can be the explanatory factor behind the assets ownership.
What is certain is that schooling is somehow related with
both assets and poverty.
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