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How Does Spousal Education Matter? 
Some Evidence from Cambodia 

TOMOKI FUJII AND SOPHAL EAR 

An econometric analysis of the World Food Programme Civil Insecurity 
Baseline Survey (1998) and Cambodia Socio-Economic Survey (1999) data is 
undertaken to examine the role of education and literacy in explaining 
household expenditure, as hypothesized in human capital theory where 
education is an investment with returns in the form of income. Explanatory 
variables were selected from a large set of observed variables by a systematic 
procedure to avoid the bias arising from arbitrary model selection. Spousal 
education and literacy are found to be significant explanatory variables in the 
determination of household expenditure, exceeding even the coefficients 
attached to the head of household. This suggests that educated and literate 
spouses may have a significant unobserved role in household consumption 
decisions and income determination in Cambodia. This finding builds on 
existing international literature on the importance of maternal and girls’ 
education in economic development and offers a number of important policy 
implications. 

 
“If you plant mangoes, you cannot get papayas.” 

 A Khmer Proverb
 

I.    INTRODUCTION 
 
Cambodia emerged in the last decade from 20 years of civil war and revolu-

tion, having depleted or destroyed nearly all its human capital and institutions: 
from doctors and judges to temples and schools. Today, nearly two million Cam-
bodians aged 15 or older are considered illiterate or nearly one third of that 
population. More than three quarters of Cambodia’s teachers and secondary school 
students fled or were murdered between 1975-1979 and 36 percent of Cambodians 
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are considered poor (World Bank 1999a). With 1.7 million deaths—or a quarter of 
its population—in that same period, Cambodia has had to rebuild from an ex-
tremely low base. Furthermore, the exodus of hundreds of thousands of 
Cambodian refugees in the 1970s and 1980s (primarily to Thailand) for asylum in 
third countries exacerbated the loss of human capital. Those who left prior to 1975 
tended to be the more educated and affluent. An examination of Cambodia’s cur-
rent stock of human capital, and in particular the returns to education and their 
interplay with other socioeconomic indicators, seems particularly appropriate 
given these circumstances. 

Few studies have been done on the economics of education in Cambodia 
and the returns to education for the household, as a measure of welfare. This study 
contributes to the small but growing empirical stock on spousal education and to 
the even smaller stock of knowledge on human capital development in Cambodia. 
Although we primarily examine spousal education, our work should be seen in the 
context of the maternal education and literacy literature, as an offshoot of girls’ 
education. We anchor our study in Section II by qualifying the relationship be-
tween these studies and our work and by augmenting our concept to include not 
just households with children and not just anthropomorphic or cognitive indica-
tors, but a measure of welfare in the form of consumption data. In Section III, we 
take stock of the economics of education literature in Cambodia and follow in Sec-
tion IV with the traditional human capital theory framework, which we adapt later 
for hypothesis testing. We explain the data’s strengths and weaknesses and de-
velop a theoretical model that underlies this study in Sections V and VI, 
respectively. Using two data sets to ensure the robustness of empirical evidence 
across data sets, we present the results in Section VII. Consistent with our hy-
pothesis, we find that spousal education matters, and that it is important in and of 
itself as a contributor to household welfare. At the same time, it has the potential 
to impact future generations. In addition, if the cost of education for men and 
women is equal, then our study finds that the rate of return on spousal education 
(overwhelmingly women) is higher than education of head of household (over-
whelmingly men). We discuss several policy implications in our conclusion. 

 
II.    SPOUSAL EDUCATION IN CONTEXT 

 
This study is concerned with the importance of spousal education on house-

hold consumption, as a measure of welfare, in Cambodia. Although research on 
human resource development in Cambodia is emerging, the dearth of available 
data due to Cambodia’s tragic recent past makes this study one of the first of its 
kind either to focus on Cambodia or more generally on any country. The term  
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“spousal education” 1 as distinguished from “maternal education”2 or “girls’ educa-
tion” 3  does not preclude the possibility that the household might be without 
children, nor that the spouse should necessarily be a woman—although in Cambo-
dia’s case, this is almost always the case. As such, this study acknowledges the 
now widely assumed benefits of girls’ education (see Schultz 1991, 1993; 
Psacharopolous and Tzannatos 1992 as surveyed in World Bank 2001) while 
augmenting the concept to include spousal education. 

The study of spousal education per se has been relatively modest. Using 
Brazilian data, Tiefenthaler (1997) analyzed 50,451 married couples surveyed in 
1989. She estimated the effects of spousal education on own productivity for both 
men and women in different market sectors. Tiefenthaler’s results support the hy-
pothesis that there are increases in productivity from both division of labor and 
association in marriage, and that there is a positive relationship between own pro-
ductivity and marriage. Based on the World Bank’s Living Standards 
Measurement Study data, Arslan (2000) replicated Tiefenthaler’s research for    
Panama. Using data from the 1985 Michigan Panel Study of Income Dynamics, 
Airsman and Sharda (1993) compared the extent to which the occupational at-
tainment processes of men and women are affected by having ever married and by 
the human capital assets that spouses bring to the marriage. They also examined 
the extent to which spousal assets continued to influence the occupational status 
outcomes of men and women after a marriage has ended in divorce.  

In the wider literature, the concept of spousal education is most closely 
linked with maternal education. For example, according to Lefebvre and Merrigan 
(1998), higher levels of spousal education, along with higher levels of maternal 
education and skills, greater maternal age, and higher levels of the maternal 
grandmother’s schooling are all associated with higher levels of cognitive skills 
for children. Briefly, maternal education has a long lineage in the public health lit-
erature. Higher levels of maternal education are correlated with more timely 
receipt of prenatal care, contraceptive use, less frequent and later childbearing, and  
 

                                                           
1Although it would be possible to interpret the term “spousal education” in its broadest 

sense—inclusive of even education on how to be a wife or how to be a husband, this study uses 
empirical evidence that follows the more traditional view of educational attainment. Cambodia’s 
culture includes that possibility in an age-old (though no longer widely practiced) tradition for 
girls called choul mloup or entering the shade. Having entered puberty, the girl’s parents will 
leave her in a room for three months to a year where she will be fed a diet of rice, peanuts, and 
sesame seeds and be taught (by her mother or grandmother) chbap srei or rules of conduct for 
women. There are corresponding rules of conduct for men, called chbap pros. For more details, 
see Frieson (2000). 

2We acknowledge that maternal education can also include the possibility education in the 
sense of motherhood—how to rear, medicate, and generally take care of children, for example—
but that in most instances reference to that term seems to also be in the realm of traditional edu-
cation attainment.  

3For resources on girls’ education, see the World Bank, the United Kingdom’s Depart-
ment for International Development, the Rockefeller Foundation, and UNICEF’s joint website: 
http://www.girlseducation.org/. 
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lower incidence of stillbirths (Stoltenberg et al. 1998). The early work was  
pioneered by LeVine (1980, 1987). Maternal education also improves child sur-
vival (Rao, Pandey, and Shajy 1997; O’Toole and Wright 1991; Behm 1987; 
United Nations 1985; and Cochrane and O’Hara 1982). According to the World 
Health Organization (2000), Southeast Asia, as a region, has “the unenviable dis-
tinction of making the largest contribution to the number of illiterate women in the 
world.” Thus, the study of Cambodia’s human resources predicament is particu-
larly germane in this context. 

Maternal education also has a tradition in the human capital literature, 
backed by worldwide empirical evidence. Rosenzweig and Wolpin (1994) empiri-
cally tested the hypothesis that maternal schooling augments the production of 
children’s human capital, and could not reject the hypothesis using models that 
take into account heterogeneity in maternal endowments. They found that post-
ponement of the initiation of childbearing by two years among women who are 
tenth-graders would result in a 5 percent increase in their children’s achievement 
test scores. Behrman et al. (1999) hypothesized that increases in the schooling of 
women enhance the human capital of the next generation and thus make a unique 
contribution to economic growth. They found that in India, a component of the 
significant and positive relationship between maternal literacy and child schooling 
reflects the productivity effect of home teaching. In North York, Canada, higher 
levels of maternal education were associated with higher receptive vocabulary 
scores in children of those mothers with higher education (HRDC 2001). In the 
next section, we turn to the Cambodian human development context and review 
the literature on the economics of education in Cambodia. 

 
III.    THE ECONOMICS OF EDUCATION IN CAMBODIA 

 
Cambodia ranks 130th out of 173 countries in the Human Development In-

dex (UNDP 2002), and has the lowest Purchasing Power Parity per capita GDP 
and the second lowest life expectancy among its neighbors Laos, Thailand, and 
Viet Nam (see Table 1). GNP per capita (World Bank Atlas method) was $260 in 
1999. Adult literacy (percent age 15 and above) is far behind that of Thailand and 
Viet Nam, while total fertility is a high 5.2 percent per year (1995-2000). 

 
Table 1. Human Development Indicators for Selected Countries 

 
 
Country 

Adult Literacy 
in 2000 (%) 

Life 
Expectancy

Total Fertility,  
1995-2000 (%) 

GDP per Capita, 
2000 (PPP US$ ) 

HDI 
Rank 

Thailand 95.5 69.6 2.1 6,402 70 
Viet Nam 93.4 67.2 2.5 1,996 109 
Laos 48.7 52.5 5.3 1,575 143 
Cambodia 67.8 56.5 5.2 1,446 130 
Source: UNDP (2002). 
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In terms of human resources, this explosive demographic trend has signifi-
cant implications for Cambodia’s labor force which, when compared to its 
neighbors, is extremely young. According to the 1998 Census, nearly 55 percent 
of Cambodia is under 20 years of age. The recent high total fertility rate can be 
seen as a “replacement” rate for the massive loss of life in the 1970s. Without ap-
propriate investment in human capital however, millions of would-be Cambodian 
workers will not be able to participate in the global economy (Ear 1997). With 
152,166 government employees and 138,506 military officers (World Bank 1999b, 
132-133), Cambodia can no longer afford to generate state-driven employment.4 
Moreover, with 83 percent male literacy and only 61 percent female literacy, the 
education of women is especially important today. In particular, this is why we 
have chosen to examine how spousal (the overwhelming majority of whom are 
women) education matters in Cambodia.5  

Literature on the economics of education in Cambodia per se is very limited. 
There is a small but growing body of work, though much of it is qualitative in na-
ture. Ayres (2000) examines the history of education in Cambodia since 
independence in 1953, as does Ear (1995) but from an economic perspective. 
Dykstra and Kucita (1997) offer a brief history of education in Cambodia since 
1900 and its evolution, and introduce cluster-school based management as a case 
study for Cambodia. Frieson (2000) predates colonial education for women and 
provides the most comprehensive review of their education (and parental expecta-
tions) through Cambodian independence in 1953. Bray (1996, 1999) looks at the 
(private) cost of (public) education financing and Sloper (1999) examines the re-
construction of higher education in Cambodia in an edited volume. The Asian 
Development Bank (ADB) was a pioneer in targeting education for Cambodia. 
ADB (1996) was an excellent first attempt at assessing the sector strategically, as 
was Fiske (1995), which examined women and education in Cambodia on behalf 
of the ADB. Unfortunately, both were authored before any major survey results 
were available, as a result, both relied heavily on anecdotal evidence. 

Improvements in source availability and utilization began in the late 1990s. 
In the framework of a baseline survey on household livelihoods and nutrition in 
Cambodian communes affected by civil conflict since 1989, Helmers and Kene-
fick (1999) provide some descriptive statistics and heuristic correlation analysis on 
education and health for a targeted subpopulation, as do UNICEF-WFP (1998) 
and UNICEF (2000). Although large (1,000+ households) multistage random sam-
pled surveys, these were not nationally representative and their findings only apply 

                                                           
4Further, Bray (1999) found that spending on education is a paltry $6.48 per student per 

year, and primary education was found to have been financed in the following percentages: gov-
ernment (12.5); politicians (10.4); NGOs and external aid agencies (18); households and 
communities (59.9); and school-generated income (0.1). Politicians in Cambodia have a long 
history of diverting public money for public and private purposes. 

5ADB (1996, 14) states that: “In primary schools, the proportion of girls is 45%; lower 
secondary 40% and upper secondary only 25%.” 
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apply to the subpopulation surveyed. At the national level the Socio-Economic 
Surveys of Cambodia (SESC 1993/94, 1996) and the Cambodia Socio-Economic 
Surveys (CSES 1997, 1999) randomly sampled approximately 6,000 households 
and offered important, nationally representative, findings. The SESC 1993/94 
poverty results were profiled in Prescott and Pradhan (1997). The CSES 1997 was 
analyzed in World Bank (1999a) and, together with the SESC 1996 and CSES 
1999, in UNDP-funded Ministry of Planning Cambodia Human Development   
Reports (UNDP 1997; MoP 1998, 1999, 2000). Beyond these, the 1998 Census 
provides access to a few education indicators but public data is available only at 
the village level and thus is too aggregated to draw conclusions based on house-
hold behavior.  

World Bank (1999a) performs multivariate analysis of schooling outcomes 
and school enrollment using the CSES 1997 data. Among the findings were that a 
child’s current enrollment in school is significantly related to the child’s age, 
child’s gender, adults’ education, household size and composition, per capita con-
sumption, distance to the nearest upper-secondary school, and province of 
residence. Whether a child has ever enrolled is significantly related to the child’s 
age, child’s gender, parents’ education, per capita consumption, household size 
and composition, and distance to the nearest lower-secondary school. However, no 
study has yet examined the importance of spousal education and literacy in Cam-
bodia.  

 
IV.    EDUCATION AND HUMAN CAPITAL THEORY 

 
Economists have been interested in education since the time of Adam 

Smith. For example, Smith considered the acquisition of skills through education 
and study as a form of capital. Ricardo and Malthus favored education as a means 
of inculcating habits that would lead to slower population growth. Alfred Marshall 
emphasized the importance of education as a means to increase industrial effi-
ciency (Vaizey 1962, 19). 

One of the most significant effects of education is to increase one’s own in-
come and productivity. Classical economists have treated education as a 
productivity increasing mechanism, and thus the variations in labor income have 
been partially attributed to the difference in the amount of human capital acquired 
by workers (Cohn 1979, 28). We follow this human capital approach in this study.6  

                                                           
6Human capital theory has been challenged by the theory of signaling (also known as cre-

dentialism) on the basis that people may still choose to go to school even if school does nothing 
to improve their productivity. In signaling models, people engage in costly activities that do not 
directly make them more productive, but convince observers the signaler has desirable attrib-
utes. As an alternative to human capital theory, signaling is most powerful when the education 
given to students at school has very little to do with the skills required for the work they do. For 
further discussion, see Spence (1973) and Weiss (1995). 
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Weisbrod (1962) argued that education benefits children, inter alia, through 
schooling in the short run and gives them subsequent employment options and fi-
nancial opportunities in the long run. Becker (1962) advanced the theory of human 
capital to treat the process of investing in people more formally. Today, a number 
of microeconomic studies on education and human capital are available (e.g., 
Behrman 1999, Schultz 1988) and its macroeconomic consequences have also 
been analyzed (e.g., Becker, Murphy, and Tamura 1990; Hanushek and Kimko 
2000).  

The role of women in education has often been emphasized. Empirical evi-
dence supports the existence of increasing returns to the intergenerational 
production of human capital (Rosenzweig and Wolpin 1994). The returns to 
schooling are found to be higher for females in Indonesia (Deolalikar 1994). A 
cross national study shows that, in less developed countries especially some of 
the poorest educational expansion among school-age girls at the primary level 
has a stronger effect on long-term economic prosperity than does educational ex-
pansion among school-age boys (Benavot 1989). 

We shall now develop a simple model to explain why household decisions 
on child education may differ based on the argument due to Becker (1962). Our 
purpose here is not to give a complete treatment of household decision on educa-
tion, but to simply extend the model so as to include the effect of initial level of 
income controlled for other factors. 

First, we derive the internal rate of return (IRR) to education for a simple 
case. Let { }0∪∈ Nt , and { }tY  and { }tX  be two net earnings streams obtained 
with and without education respectively, which we shall refer to as ex post and ex 
ante income. Suppose that K-12 education7 takes place at 0=t , then the cost of 
this education is given by 00 YXC −≡ . The difference in present value of those 
two earnings streams is given by 
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where n  and i  are the maximum age of the individual and the market discount 
rate. The IRR is defined as a rate of discount equating the present value of returns 
to the present value of costs. Thus, the IRR r  is implicitly defined as: 

                                                           
7Because of its intuitive appeal as a continuous variable, we employ K-12 education here, 

but the term is essentially interchangeable with literacy. It is perhaps conceptually counterintui-
tive to understand literacy as a continuous variable, but letting household choice be a mixed 
strategy in a game-theoretic sense, it is perfectly possible to interpret it as a continuous variable 
(i.e., the probability of the child receiving education for literacy). 
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In particular, if the return at each period after K-12 education is constant 

)1,( ≥∀−= tXYk tt , then we have )(/ ∞→↑ nCkr . Assuming that n  is 
large enough, we have Ckr /≈ . The household can be thought of as maximizing 
the child’s discounted lifetime utility U  by the level of that child’s K-12 educa-
tion. Hereafter, we assume that k  depends on education level C  and ex ante 
income X  with 0/),( >∂∂≡ CkXCkC , 0/),( 22 <∂∂≡ CkXCkCC , 

0/),( <∂∂≡ XkXCk X  and 0/),( 2 <∂∂∂≡ XCkXCkCX . The first two 
inequalities say that investment in education raises the return at a decreasing rate. 
The third inequality means that the increase in income for a given level of educa-
tion will be smaller when the initial income is already large. The fourth inequality 
tells us that the marginal return to education is increasing. This is a reasonable as-
sumption if X  is interpreted as general productivity controlled for factors other 
than education and it interacts positively with education. Note that we only need to 
consider the maximization of r , because whenever r  is maximized, d is maxi-
mized, and thus U  is maximized. By the first order condition, the optimal level of 
education, C*, must satisfy 0)()( *** =−′ CkCkC . Totally differentiating this 
equation, we have 

 
0/)/(/dd ** >−= CCCXX kkCkXC   

 
Therefore, the optimal level of education is higher for people with higher ex 

ante income.  
Though this conclusion rests on the above critical assumptions, this model 

suggests that human capital theory captures, at least partly, the underlying mecha-
nism that gives rise to the interdependence between income and the decision to 
allocate education. We shall investigate further the relationship among education, 
household income, and other socioeconomic factors in the subsequent sections. 

 
V.    CSES 1999 AND WFP 1998 DATA QUALITY 

 
The issue of data quality and its representation is of primary concern in the 

interpretation of survey results. In this study, we use two data sets: the Cambodia 
Socio-Economic Survey (CSES) 1999 and the World Food Programme Protracted 
Emergency Target (henceforth WFP) Survey 1998 (WFP 1998). The CSES 1999 
is a national survey of 6,000 households, while the WFP Survey is a subpopulation 
survey of 1,040 households affected by civil conflict since 1989 that have at least 
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one child under five years of age. NIS (2000a) is the CSES main report and NIS 
(2000b) is the CSES technical report. The latter offers specific details on objec-
tives, scope, and coverage of the CSES 1999. Helmers and Kenefick (1999) do the 
same for the WFP Survey. Both surveys used multistage random sampling proce-
dures and their strengths and weaknesses are summarized in Table 2. 

 
 

Table 2. Data Strengths and Weaknesses 
 

CSES 1999 WFP 1998 
Strengths 

•  Nationally representative socioeconomic 
survey of 6,000 households throughout 
Cambodia. The survey used two-stage 
systematic random sampling. 

•  Subpopulation survey of 1,040 house-
holds (with a child under 5 years of age) 
affected by civil conflict since 1989 us-
ing two-stage random sampling. 

•  The number of households sampled from 
each village was restricted to 10 to re-
duce cluster effects and improve the 
precision of estimates. 

•  Two rounds permitted the capture of 
some seasonal variations. 

•  Although less thorough than the CSES 
(which took 2-2.5 hours per household to 
complete), the WFP questionnaire con-
tained questions of particular interest to 
this study, like whether a any school-age 
child had been sent to primary school.  

 
Weaknesses 

•  Answers to questions on literacy and 
education were self-assessed and are by 
their nature subjective. Education was 
measured as highest grade-level com-
pleted. No objective literacy test was 
administered to respondents. 

•  Likewise, self-assessed literacy, except 
that years of schooling was asked (not 
grade level completed) and normalized 
from 0 to 12 years. 

•  Targeted group represents 183,000 indi-
viduals in the country, or 1.6% of the 
total population. 

•  For security reasons, 4% of the country 
was excluded in the truncated list used as 
the sampling frame. 

•  Certain communes could not be sur-
veyed, but alternates were chosen in the 
first stage of random sampling. 

•  More than 1/3 of households surveyed 
had to be re-interviewed to correct en-
tries and to clarify doubtful responses.8 

•  Cluster effect possibility: 26 households 
were selected from 40 villages in order to 
produce the overall sample of 1,040 
households. 

 
 
It must be stressed again that the results of the WFP Survey pertain only to a 

subpopulation (households affected by civil conflict since 1989) within those 
communes, and among those households with children under five years of age. 
Needless to say, the survey is not nationally representative and cannot give results 
at the national, district, commune, or village level. Compared to the CSES data, 
                                                           

8The extent to which progress was made in clarifying these problems is unknown to us. 
This is a reason why most of our analyses are based on the WFP data, even though the CSES 
contains more detailed household information. 
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the subpopulation surveyed by WFP was much poorer. Expenditures for this group 
averaged 156,087 Riels (or $50) per household per month compared to 284,444 
Riels per household per month in rural areas (already the lowest among the three 
categories that included Phnom Penh and Other Urban areas) as was found in the 
CSES data. As in the case of the CSES, the literacy and education observations 
(from 0-12 years) used from the WFP Survey in this study are self-assessed and 
are thus limited. No objective literacy test was administered by a third party. 
Moreover, although household expenditures are low, these households are likely to 
have been receiving assistance for many years from development agencies and 
tend to be better off than one might expect (when compared to subsistence farmers 
for example). Further, the report on the WFP Survey itself admits, that it “shares 
the weakness of all quantitative survey instruments in that it misses important re-
alities bearing on rural people’s livelihoods, nutrition status, power relations, and 
social development process issues” (Helmers and Kenefick 1999, 19). 

The CSES data was processed to enable a comparison with the WFP data. 
In the data processing procedure, we ignored records when relevant data was miss-
ing. For example, spouse-less households were dropped. As a result, about 13 
percent and 10 percent of the records were not used in the CSES and the WFP 
data, respectively. The identification numbers for the head of household, the 
spouse, and respective literacy responses were extracted from the CSES files. This 
data was then combined with data on household expenditure. Finally, the province, 
district, commune, zone, and sector codes and the household weight were ex-
tracted and combined to form one data file that contained the basic elements 
common to the WFP data. 

 
VI.    MODEL SELECTION 

 
Our analysis is based on the fundamental assumption that an earnings func-

tion exists. Neoclassical economic theory requires that income be determined by 
the marginal productivity of labor. This is likely to be partly explained by socio-
economic variables. However, the existence of such a function is not self-evident. 
Interpersonal differences that cannot be captured by socioeconomic variables may 
undermine its explanatory power. Moreover, it is impossible to include all of the 
true independent variables in practice, because not all the relevant variables can be 
identified (a problem of specification) and not all the variables identified in the 
model can be observed (a problem remedied by the use of instrumental variables). 

Despite these limitations, we can maximize the explanatory power of an as-
sumed earnings function by carefully selecting a model. In particular, it is critical 
to include all the significant explanatory variables in the data while excluding vari-
ables that do not help explain the residual deviance. To do so, we took two steps. 
First, we obtained correlation coefficients between total household expenditure 
and other variables characterizing each household to identify explanatory variable 
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variable candidates for the WFP data. We then ran ordinary least squares (OLS) 
regressions that included all the candidates and deleted one term at a time from our 
OLS model. The Akaike information criterion (AIC) was used to determine when 
to stop the stepwise deletion. Loosely speaking, the AIC is a way to find an ap-
proximation to the Kullback-Leibler information criterion that measures the 
distance between the true distribution and the predicted distribution. Although 
there can be an appreciable bias in the AIC estimate (Mittelhammer et al. 2000, 
512), for the purpose of finding a good estimate, this procedure sufficed. To verify 
that the model was not chosen by coincidence alone, we carried out stepwise dele-
tions several times with different initial models. We found some variables 
consistently survived the process. Also, we note that stepwise deletion using the P-
value associated with the t-statistic for each coefficient has yielded a similar 
model.9 Among all the models, we chose the smaller ones for simplicity and con-
venience.  

The variables we identified as important are described in Table 3. It should 
be noted that we did not use logarithmic expenditure as our dependent variable. 
Though it is conventional to take the logarithm to eliminate heteroskedasticity, it is 
not theoretically clear that the error term should be proportionate to income.10 
Moreover, the coefficients can be interpreted in a straightforward manner if in-
come is used without taking the logarithm.  

Spousal education or spousal literacy consistently survived stepwise dele-
tion, while the education or literacy of household head did not. The question that 
naturally arises is why this would be the case, and one which we discuss in further 
detail in Section VII. Among several models obtained from the procedure de-
scribed above starting from different initial model, we chose a model with 
relatively few variables as our reference model (M0) for simplicity and conven-
ience. 

                                                           
9This procedure essentially violates the basis of the t- and the F-tests, because the t- and 

F-statistics do not have ex ante properties once a model is constructed. However, given that we 
never know the true model, the importance of finding the best-fit model should not be ignored. 

10Admittedly, there is evidence of heteroskedasticity. We carried out White’s general test. 
The asymptotic chi-squared statistic was 35.82 and it was 25.62 when the logarithm was taken. 
Both of those figures are much higher than χ2

0.95, 10 (=18.31). Thus, in our case, taking the loga-
rithm is not a remedy for heteroskedasticity. We report the standard error based on White 
estimator of variance. We assume the random error term is uncorrelated with the right hand side 
variable, which is a reasonable assumption as most of the right hand side variables are a dummy 
variable and thus take care of idiosyncratic shocks specific to it. 
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Table 3. Key Variables Identified Using the WFP Survey 1998 
 

Variable 
Name 

Explanation 
 

 
Y 

 
Total household monthly expenditure. Y2 denotes squared expenditure. 

  
ZONE1 
ZONE2 
ZONE3 
ZONE4 

These zones represent the cross-provincial areas where households affected by 
civil insecurity since 1989 were targeted and deemed most likely to be located. 
Zone 1: Odtar Meanchey and Banteay Meanchey; Zone 2: Battambang; Zone 
3: Siem Reap, Preah Vihear, and Kampong Thom; Zone 4: Kampong Spueu 
and Kampong Chhnang 

 
HHSIZE 

 
Household size 

 
SPLIT 

 
Spouse literate? (HHLIT for household head) 

 
PRIPAR 

 
Main participants in the primary income earning activity (1: men, 2: women, 
3: both) 

 
SICK 

 
Any household member became very sick or badly injured in an accident in 
1998? 

 
NSCHL 

 
Location of nearest functioning primary school (1: In this settlement, 2: Else-
where in this commune, 3: In another commune) 

 
NCLNC 

 
Location of nearest functioning health clinic (as above) 

 
SPEDU 

 
Total years of spousal education (HHEDU for household head)  

 
TLIT 

 
Training about literacy received from development organizations since 1992? 

 
THEAL 

 
Training about health received from development organizations since 1992? 

 
DISP 

 
Household internally displaced since 1989? 

Note: Dichotomous choice variables take 1 when yes, 0 when no. 
 
Our OLS regression model M0 has the following form with Y)(g =• : 

)pi0,g by spanned

 functions  ofcelinear spa:G(  Gg,),(gg

i

1p
ii

p

0t
i

≤≤∀

∈∈= +

=
∑ Rx ββ

 

The regression results are summarized together with descriptions of each 
basis (g0 to g10) in Table 4. It must be noted that both the t- and F-statistics are ob-
tained under the added assumption of normality. All the coefficients appear 
reasonable, if not easily interpretable. The model suggests that geographical dif-
ferences exist. The negative coefficient for SICK and the positive coefficient for 



HOW DOES SPOUSAL EDUCATION MATTER?  
SOME EVIDENCE FROM CAMBODIA     129 

HHSIZE also make intuitive sense. The logarithmic expenditure regression model 
not reported here yields qualitatively similar results. 

 
Table 4. Summary of Regression Results for Model M0 

 
Basis Function β coefficient t-statistic P-value Number of Obs 900 

g0 Constant function 28735.75 1.93 0.054 F(10,889) 13.68 
g1 ZONE1 dummy 50532.23 3.33 0.001 Prob > F 0.000 
g2 ZONE2 dummy 16866.82 1.76 0.079 R2 0.1988 
g3 ZONE3 dummy -8177.896 -0.66 0.507 Root MSE 1.2e+05 
g4 SICK dummy 68747.35 6.28 0.000   
g5 PRIPAR2 dummy -37406.11 -2.87 0.004   
g6 PRIPAR1 dummy -15787.56 -1.53 0.126   
g7  HHSIZE 14711.88 6.97 0.000   
g8 NCLNC2 dummy 10903.96 0.96 0.338   
g9 NCLNC1 dummy 40377.73 2.14 0.033   
g10 SPEDU 7642.092 3.43 0.001   

Note: t-statistic is computed based on White estimator of variance. 
 
 

VI.    HYPOTHESIS TESTING 
 
To test the hypothesis that spousal education matters more than the educa-

tion of the head of household for the WFP data, we first added g11, a function of 
HHEDU, to our core model M0, to obtain model M1. We then carried out a one-
sided t-test to see if there was a significant difference in the effects of spousal and 
head of household education on expenditure. First, we defined τ = β10 - β11. The 
null hypothesis for this test is H0: τ ≤0, which is equivalent to β10 ≤β11, and the al-
ternative hypothesis is H1: τ > 0. The results for this test are summarized in Table 
5. H0 is rejected by a t-test of size 0.05. Therefore, the coefficient for spousal edu-
cation is significantly higher than that of the household head. 

 
 

Table 5. Summary of the t-test of H0: ττττ ≤≤≤≤011 
 

Coefficient Estimate         t-statistic P-value 
β10 7408.61             3.24  0.001 
β11 764.51             0.48  0.634 
τ 6644.10             2.16  0.015 

 
 

                                                           
11The P-value for β10 and β11 are for a two-sided test, whereas the P-value for τ is for a 

one-sided test. The t-statistic is based on Huber estimate of standard error. 
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Because of the targeted nature of the WFP Survey (which can claim to rep-
resent around 183,000 people), this conclusion may not hold at the national level. 
To test if our findings hold at the national level, we employed the CSES data. As 
an indicator of education, we used spousal literacy instead of spousal education 
when comparing the two data sets. This is because the two surveys use different 
measures of education level. The CSES asked for the grade level of education 
completed (including tertiary education), while the WFP Survey asked for years of 
schooling (normalized to between 0 and 12). Given high dropout and repetition 
rates in Cambodia,12 this measurement may be susceptible to surveyor interpreta-
tion and/or respondent wariness. Thus, for our purposes, a straightforward self-
assessed answer to a query like “Can you read and write a simple message in 
Khmer or any other language?” is a better indicator. 

Since the survey questionnaires were not designed in the same way, we em-
ployed responses to very similar questions from the two data sets and constructed 
a simple linear regression model for both data sets. It should be noted that the se-
lection of a common model is necessarily restricted to the variables common to 
both data sets. Although this has drawbacks, it is the only way in which a compari-
son can be made. 

The normal linear regression model we employed follows: 
 
Y = γ0 + γ1HHSEX + γ2HHAGE + γ3HHLIT + γ4SPLIT + ε  
 
HHSEX and HHAGE refer to household head and sex respectively. For the 

CSES data, we used weighted least squares (WLS) because of the sampling proce-
dure. The weight is given as a variable in the data. The estimated coefficients and 
other summary statistics are shown in Table 6. F0 and the P-value for F0 are associ-
ated with the fitted sum of squares. F1 corresponds to the null hypothesis  that γ3 = 
γ4. The null hypothesis is accepted by an F-test of size 0.05 in both cases, but for 
the WFP data, it is rejected by an F-test of size 0.1. It may well be the case that the 
difference in the coefficient γ3 and γ4 may be significantly different between the 
two data sets. For convenience we first defined τ ≡ γ4 - γ3. We denote the coeffi-
cients for WFP and CSES data using the superscripts W and C, respectively.  

 
 
 
 

 
 

                                                           
12World Bank (1999c, 7) reports that “Repetition and dropout rates are so high that it cur-

rently takes 19 student years to produce a primary school graduate. Repetition rates generally 
decline in the primary cycle (from 41% in grade 1 to 8% in grade 5), while dropout rates in-
crease (from 12% to 21% in the same grades).” 
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Table 6. Summary of Regressions Using WFP and CSES Data 
 

 WFP Data (OLS)                        CSES Data (WLS) 
Number of Obs 900 4767 
γ0((Constant) 75440.9 (2.52) 214267 (4.04) 
γ1 (HHSEX) -6197.8 (-0.26) -100980 (-2.24) 
γ2 (HHAGE) 1769.7 (3.25) 4220.2 (7.19) 
γ3 (HHLIT) 13790.4 (1.28) 80670.6 (3.99) 
γ4 (SPLIT) 41177.6 (4.36) 108422.9 (6.42) 
F0 for Model 9.11 30.64 
P-value for F0 0.0000 0.0000 
R2 0.0391 0.0251 
F1 for β0 = β0 2.88 0.81 
P-value for F1 0.0899 0.3680 
Note: Values in parentheses denote the t-value. 

 
We then tested the hypothesis that τW = τC. To do this, first note that we 

know that γ is distributed normally under our assumptions. Therefore, τ must also 
be distributed normally. Thus, λ = τW - τC is distributed normally. However, since 
we do not know the true variance of those two samples (i.e., data sets), we need to 
take a slightly different approach. The situation is analogous to a normal two-
sample model, but it is not self-evident how to weigh those two samples. We em-
ployed a simple criterion; each household has the same weight across the samples. 
However, since the CSES has a weight parameter, we adjusted the scale parame-
ters in order to sum them to 6,000 (the total number of households). For the WFP 
data, we gave an equal weight to each household. Since we are not trying to ex-
plain the variation in expenditure by using two data sets, but are interested in the 
properties of the two samples, our assumptions are reasonable. 

We regressed total household expenditure as follows: 
 

Y = Σs∈ {W,C}(γS
0 + γS

1HHSEX + γS
2HHAGE + γS

3HHLIT + γS
4SPLIT)ind(S)+ε 

  
 

where ind(S) denotes the indicator function. The regression was run without the 
constant term because ind(C) + ind(W) = 1. We then used the restricted model 
where γW

i = γC
i ∀  i. The ANOVA table obtained follows: 
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Table 7. ANOVA Table for Structural Differences between 
the WFP and the CSES Data  

 
 SS DF    MS F P-Value 
(2) 1.261e+15 4 3.153e+14   
(1) after (2) 1.185e+14 5 2.370e+13 59.894 0.000 
Residual 2.383e+15 5657 3.957e+11   
Total 3.514e+15 5666    
 
 
The results in Table 7 suggest that the two samples are significantly differ-

ent. We can further test the hypothesis that the difference in the effects on 
expenditure between household head literacy and spousal literacy is the same be-
tween the two data sets. To test this, we can again use an F-test or a t-test. We 
imposed a restriction (γW

4 - γW
3) - (γC

4 - γC
3) = 0 and carried out an F-test. The P-

value obtained from the F-test was 0.28. Thus, although the properties of the two 
samples differ significantly from one another, the estimates of γ4 - γ3 for the two 
samples are not significantly different. Therefore, we conclude that the degree to 
which spousal literacy matters more than the literacy of the head of household as a 
determinant of expenditure for the WFP subpopulation may not differ from that for 
the entire Cambodian population represented by the CSES data. 

We now turn to the implications of our findings. Spousal education may not 
only affect current expenditure by the household, but also future consumption by 
the children of that household (when they become adults) through education today. 
To see if this is the case, we constructed two logit models. First, an education 
model, where the education of household head and spousal education directly af-
fect the probability of sending a school-age child to primary school, SNDSCH. 
Second, we created an expenditure model, where the probability of sending a child 
to school, denoted by )1P()( ==• SNDSCHπ , is affected by household expen-
diture. The general form of the regression function is as follows:  

 

Ggg
e

e p
p

i
iii ∈∈=

+
= +

=
∑ ,),( ,

1
1

0
Rx ββθπ θ

θ

 

 
The results of the regressions are summarized in Table 8. We found that 

SPEDU is statistically significant while HHEDU is not. This implies that the ef-
fect of spousal education positively affects the probability of sending a child to 
school. That probability may well be affected by expenditure. The results of the 
expenditure model suggest that increased expenditure leads to increased probabil-
ity of sending a child to school. Thus, spousal education has a positive effect on 
the probability again in this model. It should be noted that in the expenditure 
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model, the negative coefficient for Y2 is consistent with the education and human 
capital theory we developed in Section III. 

 
Table 8. Education and Expenditure Logit Models for Probability of Sending  

a Child to School 
 

             Education Model         Expenditure Model 
Number of obs  900  900 
LR chi2(5)  110.92  171.56 
P-value  0.0000  0.0000 
Pseudo R2  0.0896  0.1386 
Constant -3.040 (-6.11) -3.743 (-7.24) 
HHSEX -0.511 (-1.37) -0.489 (-1.29) 
HHAGE 0.889 (8.92) 0.081 (8.16) 
TLIT 0.627 (2.51) 0.499 (1.91) 
HHEDU 0.005 (0.17)   
SPEDU 0.075 (2.11)   
Y   8.74e-06 (6.96) 
Y2   -6.74e-12 (-4.74) 
Note: Values in parentheses denote the asymptotic Z-value. 

 
In sum, we have found that spousal education appears to be an important de-

terminant of household expenditure. Through hypothesis testing, we verified that 
spousal education accounts for expenditure more than the education of the house-
hold head. Comparison of the results of the two regressions using WFP and CSES 
data suggests that this is not specific to the WFP data, although both data sets dif-
fer significantly from one another in terms of their regression coefficients. 
Therefore, although our findings originate from the WFP data, we expect that a 
similar pattern may exist for the entire Cambodian population. Finally, higher 
spousal education seems to increase the probability that a household will send a 
child to school. This implies that the child’s future consumption, as a measure of 
welfare, depends on the level of spousal education today. Thus, the importance of 
spousal education is not limited to the determination of current expenditure.  

 
VIII.    DISCUSSION AND CONCLUSION 

 
This study has been about spousal education as distinguished from girls’ 

education and maternal education. Much of the literature has developed first in the 
realm of girls’ education and into maternal education. This study has taken a dif-
ferent tact through the use of spousal education, and focused on a country where 
evidence has been sorely lacking. Although maternal education’s importance has 
been shown in countries as varied as Canada and India, the Cambodian context 
has never been examined. This study contributes to that literature. The analysis is 
mainly based on the WFP data, but the overall conclusion is consistent with the 
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CSES data. The use of different data sets strengthens the reliability and validity of 
the empirical evidence we find. 

A major finding of this study is that spousal education is a significant ex-
planatory variable in the determination of total household expenditure. The 
coefficient for spousal education is greater than the coefficient for education of the 
head of household. This is consistent with girls’ education literature, which finds 
that the private rate of return for girls’ education is higher than that of boys. We 
add robust empirical evidence from Cambodia using an unconventional method of 
hypothesis testing based upon two data sets. 

One interpretation is that the return on spousal education is higher than 
household head education. Although not presented in our hypothesis testing sec-
tion, we found this to be especially true for lower expenditure groups in the WFP 
Survey. Since 96 percent of household heads in the WFP Survey are men, the 
overwhelming majority of spouses are women. Moreover, in both the WFP and 
CSES data, households headed by women were predominantly single-headed 
households without spouses. The finding suggests that literate women who are 
spouses may have a significant (unobserved) role in household consumption deci-
sions. Future research will hopefully shed light on the source and significance of 
this role. 

One possible explanation for this is that spouses who are literate are able to 
contribute to household income, and thus permit higher total household consump-
tion. That would follow the human capital theory approach, where investment in 
education improves productivity and increases income. Our use of expenditure as 
a proxy of income permits an alternative explanation, namely that the more literate 
the spouse, the more the household consumes. Of course, ceteris paribus, in-
creased consumption without increased income is not a sustainable proposition. At 
the same time, our findings say nothing about the direction of causality. It is possi-
ble, if not likely, that the wealthier a household, the more likely the spouse is able 
to be educated. Or perhaps, more educated people marry each other, which is 
probably true in every society. In turn, they probably tend to be better off than 
those with less education. 

There are at least three policy implications that derive from our findings. 
First, there may be scope for adult literacy programs, targeted toward spouses. 
This is because spousal education and literacy have more significantly positive ef-
fects than those of the household head. Second, if the cost of educating girls and 
boys is the same, investing in girls’ education is likely to have a higher rate of re-
turn than boys’ education. Third, an awareness campaign to raise parents’ 
consciousness about the value of educating girls could increase their dismal en-
rollment rate relative to boys. This may be because Cambodian parents 
misperceive the rate of return of educating their girls.  

Finally, the fact that households with more educated spouses are more likely 
to send a child to school than households with less educated spouses has an impor-
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tant intergenerational implication. If the spouse is less educated, the child may not 
have an opportunity to go to school and may be likely to earn less income as an 
adult. It has been said: 

 
If you educate a boy, you educate a man. 
If you educate a girl, you educate a family. 
And a family passes on what it learns to the next generation. 

 
In that spirit, we believe that improving girls’ education will give opportuni-

ties not only to the individuals themselves, but to their future families, and to the 
next generation of Cambodians.  
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