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ABSTRACT

Globally, 152 mothers per 100,000 live births die each year from lack of access to universal health care
services. Most of these deaths occur in sub-Saharan African countries, especially in the Middle, Eastern
and Western African countries, where the prevalence is greater than 500 deaths per 100,000 live births.
Despite significant progress during the last decade, this issue remains a considerable challenge for sub-
Saharan African countries. This study analyzed how women’s empowerment may improve the demand for
maternal health services in Benin.

The study used secondary data from the 2017 Benin Demographic Health Survey. The methodology
included two steps. First, we focused on the measurement of the variables of main interest. A composite
index of women’s empowerment was constructed with the principal component analysis method. This
composite index was based on the social independence and decision-making pillars. Demand for maternal
health services was measured through the completeness of antenatal care visits. Second, univariate
(percentages), bivariate (chi-squared test of independence), and multiple regression (trivariate recursive
probit model) analyses were used to determine the levels of access to modern energy, women’s
empowerment, and the demand for maternal health services, and the association between the demand for
maternal health services and women’s empowerment.

Our results revealed that women’s empowerment in the sample was low, as indicated by a rate of 53.4%
and 46.4% of unempowered women, respectively, for the social independence and the decision-making
pillars. We reported a low level of demand for maternal health services in the sample, as found by the 47.5%
of women who did not complete antenatal care visits during their last pregnancy. We also found that the
demand for maternal health services was significantly and positively associated with women’s
empowerment. Being an empowered woman increases the chance of completing antenatal care visits by
7.0% and 8.0%, respectively, for the social independence and decision-making dimensions, compared with
unempowered woman ceteris paribus, where all other variables are kept equal. We further highlighted the
importance of women’s wealth in accessing maternal health services.

To address maternal mortality in sub-Saharan African countries, policymakers should improve women’s
social independence by promoting women’s education and access to information through the diffusion of
information communication and technologies. Such policies should also focus on improving economic
living conditions in households.

Key Words: gender, household and respondent characteristics, maternal health



1 INTRODUCTION

One of the major concerns for developing countries is improving the use of health services by the general
population, and in particular, maternal and child health services. This concern reflects the Sustainable
Development Goals 3 (SDG3), which aim to ensure the health and well-being of all by improving
reproductive health, and especially maternal and child health. Thus, many government measures focus on
the most relevant factors in maternal and child health services in order to limit maternal and child death.

Health service is considered as a private good in the economic literature, within the neoclassical demand
and supply framework. In general, the demand for health care services can be defined as the level of actual
consumption by an individual or household in order to prevent or treat an illness or injury. From a
microeconomic perspective, the demand for health care services refers to the level of use at which the
perceived marginal health benefits of care equal the marginal cost of accessing care (Santana et al. 2021).
This emphasizes that the demand-side factors are as important as supply factors in the market of good
“health care.” In this study, we focus on the effective demand that refers to the willingness and ability of
consumers to purchase a good or service under the framework of a price taker. In contrast, the notional or
latent demand is the one that is constrained by the inability to afford a good or service, or by lack of
knowledge.

The traditional analysis of the determinants of health services demand has included the controversy that
within the theory of consumption, price is the most relevant factor in the demand for a good. For some, the
demand for health services decreases as the price of services increases (Akin and Hutchinson 1999; Koch
2012; Mariko 2003). In contrast, other authors have shown that the demand for health services is price
inelastic (Mariko 2003). Beyond the framework that focuses on the price of goods or services, Andersen
(1995) developed a behavioral framework in which the demand for health care services is determined by
demographic characteristics, the social structure, health beliefs, and other enabling variables.

Many empirical studies have integrated socioeconomic, political, demographic, religious, and cultural
factors into the explanation of the general demand for health services, and in particular, the demand for
maternal and child health services (Arisukwu et al. 2021; Nkoumou and Brice 2021). Recent works have
highlighted the role of women’s empowerment in the demand for maternal and child health services (Abreha
and Zereyesus 2021; Rahman et al. 2021). These studies showed that women’s empowerment positively
affects maternal and child health outcomes by increasing the demand for health services. Other works have
focused on the relationship between energy use within households and maternal and child health, and have
found that modern energy can contribute to improving women empowerment (Wang et al. 2019; Polansky
and Laldjebaev 2021). Modern energy is energy with higher content and heating value than traditional
biomass energy, such as electricity, liquefied petroleum gas (LPG), and biogas. It can be argued that modern
energy and the improvement of women’s empowerment can be considered essential factors in economic
policies that are designed to improve maternal and child health in developing countries (Duflo 2012).

Like its peers of sub-Saharan Africa countries, Benin has a high prevalence of maternal mortality. According
to Benin’s 2017 Demographic and Health Survey (BDHS), the maternal mortality rate is 391 deaths per
100,000 live births, which is far from the target of 70 deaths per 1,000 live births, with the target 3.1 of the



SDG3 goal by 2030 (INSAE and ICF 2019). These statistics show that Benin is one of the most vulnerable
countries for maternal and child health.

It is necessary to identify the factors associated with the demand for maternal health services in order to
guide more effective policy measures that will accelerate the reduction of maternal and child mortality. In
recent years, policies were adopted in Benin to improve the level of women’s empowerment (Aminou and
Monwanou 2022; Atozou et al. 2017) and the use of modern energies (Beaurain and Amoussou 2016;
Dedjinou 2022; Odilon and Lokonon 2020). These policies led to a slight increase in women’s involvement
in decision making at the household level. In this context, it is critical to provide policymakers with more
information on factors that can increase the demand for maternal health services in Benin in order to
decrease the prevalence of maternal mortality. More importantly, it is worth noting that despite the potential
of the existing literature on the determinants that affect the demand for maternal health services, no study
has investigated how women can be empowered to increase the demand for maternal health services. This
study attempts to answer this question by assuming that improving the access to modern energy could
empower women and, in turn, raise the demand for maternal health services.

Energy and women’s empowerment

According to Duflo (2012), empowered women can fuel the achievement of desired development goals,
including maternal and child health, especially in low-income countries. With Kabeer’s (2005) definition,
women’s empowerment encompasses three interrelated pillars: agency, which is related to the individual
choices, access to resources, and achievements. Given this definition, at least two direct channels of access
to modern energy may affect maternal and child health in low-income countries. The first mechanism is the
labor market participation channel. By reducing time spent on housework, modern energy improves
women’s disposable time that can be devoted to paid activities and leisure. Unpaid domestic work, such as
firewood collection, cooking, and house cleaning, is mostly done by women and girls in low-income
countries (Burke and Dundas 2015; Hanna and Oliva 2015; Schultz and Tansel 1997). Consequently,
modern energy improves women’s €CONomic power.

Second, modern energy may improve women’s decision-making power through the education channel.
Modern energy reduces time spent in unpaid domestic work, and provides more disposable time for girls to
devote to their education. Moreover, modern energy improves women’s knowledge directly by increasing
their exposure to information through radio, television, and social media. It is also worth noting that
women’s empowerment may affect the use of modern energy. One of the most demand-side determinants
of modern energy is household income and educational level. Using DHS data from a sample of 32 African
countries, Wodon et al. (2009) showed that lack of income explains more than half of households’
constraints in accessing electricity. Moreover, Blimpo et al. (2020) revealed that 30% to 80% of factors that
explain the poor access to modern energy in sub-Saharan African countries were related to demand-side
constraints, such as the household’s income and educational level. The authors indicated that Central and
Southern Africa regions experienced the highest level of demand constraints.

Other studies showed that women’s empowerment can also improve the access to modern energies,
especially those used for cooking (Akter and Pratap 2022; Cabiyo et al. 2021; Choudhuri and Desai 2020;
Gould and Urpelainen 2020). Gould and Urpelainen (2020) showed that households with empowered
women were more likely to adopt LPG for cooking in India, compared to those in which women were less
empowered. The authors explained their findings through the decision-making power channel. The study



of Choudhuri and Desai (2020) also found that the adoption of LPG in India was positively associated with
the economic status of women. They indicated that women who participated in the labor force market were
more likely to adopt LPG as the main source of cooking energy. The recent study of Akter and Pratap
(2022), which also used a conceptual framework, argued that women’s empowerment can increase the use
of modern energies. Their hypothesis was confirmed using data from India’s households. Thus, we
hypothesize that women’s empowerment can improve the use of modern energies because the opportunity
cost of using traditional energies is higher among empowered women.

Women’s empowerment and health

In theory, women’s empowerment affects the demand for health services by at least three channels. First,
empowered women receive economic and financial resources for their achievement, and this will increase
the demand for health care services, especially that of women and children ceferis paribus (Duflo 2012).
Grossman (1972) argued that health is both a consumption and capital good. Hence, based on the
neoclassical economic theory of rational consumer, it is expected that the demand for health services will
increase with women’s income. The importance of income in consumer choice is well recognized in the
economic literature through the income elasticity of goods.

Second, the neoclassical utility theory of consumerism states that the demand for a good is based on the
expected utility that depends on the value of that good. Thus, the bargaining and collective of households’
decision-making model (Bateman and Munro 2009; Browning and Chiappori 1998) argues that the value
of a good derived from a collective decision-making process is greater than that from a unitary decision-
making model (Becker 1974; Hegtvedt and Turner 1989). Based on the bargaining and collective of the
household decision-making model, Cockerill et al. (2007) and Dickie and Messman (2004) showed that
households confer a greater value to good “health” than the unitary decision-making model. Recently,
studies reported that the demand for health services within households depends on the decision-making
autonomy of women (Chol et al. 2019; Osamor and Grady 2016; Woldemicael 2010). Hence, based on this
literature, we can assume that the more decisions of health care services that are made together by men and
women within households, the greater will be the demand for health care services.

Finally, through the channel of knowledge, it is argued that empowered women are more likely to take care
of children’s hygiene, nutrition, vaccination program, and antenatal care services (Astutik et al. 2020; Ford
etal. 2018; Singh et al. 2021; Sohn and Jung 2020; Tadesse et al. 2013; Yaya et al. 2018). Moreover, Mandal
et al. (2017) used the theory of change to shed light on the main pathways through which women’s
empowerment influences health outcomes. Through a literature review in developing countries, they
showed that women’s decision-making power, economic capabilities, and ownership of assets play an
important role in maternal health and family planning.

Overview of the empirical literature

There is overwhelming literature on the effect of women’s empowerment on maternal and child health in
developing countries during the past two decades. Women’s empowerment is one of the primary factors
that has received a great deal of attention in empirical studies that focused on the determinants of the
demand for maternal health services. This literature aims to assess if the status of women within households
can be an effective tool to stimulate demand for health services in developing countries.



Sado et al. (2014) examined the effect of women’s empowerment within the household, including decision-
making power and attitudes towards domestic violence, on the use of prenatal and postnatal care in Albania.
Using bivariate and multivariate analyses on a sample of 1,303 married women age 15 to 49, the study
results showed that decision-making power and attitudes towards women’s domestic violence positively
influence the demand for maternal health services. In the same direction, Pandey et al. (2012) evaluated the
effect of women’s empowerment in Nepal on the demand for maternal health services using logistic
regression on a sample of 7,878 women. Their results showed that three of the five empowerment indicators,
including the age of women at the birth of their first child, their education, and their knowledge of sexually
transmitted diseases, positively influence the demand for health services, and especially for prenatal and
delivery services. However, women’s empowerment, in terms of women’s opinions on violence against
women and their participation in financial decisions within the household, did not have a significant effect
on the demand for maternal health services. Furthermore, with a sample of 44 low-income countries, Lan
and Tavrow (2017) found that the gender equity index and the social institutions and gender index are
significantly correlated with the rate of maternal mortality in all 44 countries.

In addition, Sebayang et al. (2019) simultaneously examined the relationship between women’s
empowerment and the demand for maternal health services in five Asian countries. With a focus on
antenatal care services, the results, which are based on logistic regression, revealed that the four composite
indicators of women’s empowerment (active participation in the population; disagreement with the
woman’s reasons for beating; decision-making power over household problems; and level of knowledge)
did not have the same effect on the number of antenatal visits completed and the period of the first antenatal
visit in the five countries. There was a significant positive effect of labor force participation on the number
of prenatal visits in Cambodia, the Philippines, and Timor-Leste. In contrast, empowerment indicators, such
as disagreement with the reasons for beating one’s wife and the level of knowledge of women, did not affect
the number of antenatal care visits in Cambodia, Indonesia, and Myanmar. Furthermore, the results showed
that women’s decision-making power was associated with the number of antenatal care visits in Cambodia
and Indonesia.

In Africa, some studies have explored the effect of women’s empowerment on maternal and child health.
Review of work by Abreha and Zereyesus (2021) shows that female empowerment at the household level
was positively and statistically associated with better child health outcomes in sub-Saharan African
countries. Ahuru (2021) used a sample of 8,006 women, drawn from data from the 2013 Nigeria
Demographic and Health Survey, to assess the effect of women’s empowerment on maternal and childcare
utilization in Nigeria. The study used three indicators as measures of maternal and childcare utilization:
prevalence of antenatal care, place of delivery, and completeness of child immunization. The findings
confirmed that women’s empowerment had a significant association with maternal and childcare utilization
in Nigeria. Yaya et al. (2018) also investigated the effect of female empowerment on contraceptive use in
sub-Saharan Africa. Their analysis was based on DHS data across a large sample of 32 sub-Saharan African
countries, which represented 474,622 women age 15-49. Using multilevel logistic regression, the authors
concluded that female empowerment had significant effects on contraceptive use.

Similarly, Ndaimani et al. (2018) studied the influence of women’s empowerment on the use of child health
services in Zimbabwe. This included a woman taking control over her income or the income of her partner,
ownership of assets, and participation in decision making about their health as indicators of women’s
empowerment in households. The results of the multivariate logistic regression on a sample of 5,145



married women with children under age 5 indicated that women’s empowerment measured through the
mother’s decision-making power and ownership of assets had no significant effect on the demand for
diarrhea treatment services. However, the authors found a positive and significant association between
women’s empowerment and the use of immunization services.

This literature shows that the effect of women’s empowerment on the demand for maternal and child health
services is inconsistent, depending on the location of the studies. Thus, the effect of women’s empowerment
on the demand for maternal health services may be affected by other socioeconomic and environmental
household factors. Yet, it is worth noting that despite the potential of the existent literature, no study has
investigated how women can be empowered to leverage the demand for maternal health services. This study
attempts to answer this question by assuming that improving the access to modern energy could empower
women and, in turn, raise the demand for maternal health services.

1.1 Research Questions

The main research question is, how do women’s empowerment, modern energy, and demand for maternal
health services interact in Benin? More specifically:

» What is the level of access to modern energy and current status of women’s empowerment in
Benin?

» What is the current status of women’s empowerment in Benin?
=  What is the effect of access to modern energies on women’s empowerment in Benin? And

= What is the effect of women’s empowerment on the demand for maternal health services?

1.2 Conceptual Framework

The demand for maternal health services is conceptualized as an outcome that depends directly on women’s
empowerment and the households’ socioeconomic and demographic characteristics, and indirectly by the
access to modern energies. Equally, women’s empowerment is determined by modern energy access and
the households’ socioeconomic and demographic characteristics. Having greater knowledge of women’s
empowerment and access to modern energy could allow for a better prediction of the demand for maternal
health services.
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2 DATA AND METHODS

2.1 Data

This study used secondary data for testing the research hypotheses. We used the seventh edition (2018) of
Benin’s Demographic Health Survey data. This survey is based on a national representative sample of
14,156 households, including 6,364 urban residents and 7,792 rural residents. The sample is selected
through a two-step sampling method based on 555 clusters. The sampling frame is based on the 2013 Benin
national census of one million households. This study used the IR file data that focused on women age 15—
49. The study sample included 8,331 women who are currently in union or living with a man and who had
at least one child born in the previous 5 years.

2.2 Variables
2.2.1 Interest variables

The main variables of interest were the demand for maternal health services, women’s empowerment, and
access to modern energy. We measured the demand for maternal health services through the number of
antenatal care visits during pregnancy. According to the World Health Organization (WHO), at least four
antenatal care (ANC) visits are recommended during pregnancy. Consequently, the variable “number of
antenatal care visits” was a dummy variable that takes the value 1 if a woman reached the threshold of 4
ANC visits during pregnancy and 0 otherwise.

The second variable of interest is women’s empowerment. Women’s empowerment is a complex concept,
which justifies the difficulty and diversity of indicators used for its measurement. Despite this
multidimensionality, there is a consensus among scholars that women’s empowerment encompasses many
components, and that any indicator that aims to measure women’s empowerment should consider this
multidimensionality. In this study, we used the Survey-based Women’s emPowERment index (SWPER)
approach (Ewerling et al. 2017) to construct composite indicators of women’s empowerment. The SWPER
is a set of composite indicators grouped into three pillars of women’s empowerment: attitude to violence,
social independence, and decision making. The main advantage of this indicator is the correction of the
weight biases assigned subjectively in previous works (Msuya, et al. 2014; Tadesse et al. 2013; Upadhyay
and Karasek 2012). Second, the SWPER index is women-focused, since it used data chiefly based on
women. Third, the SWPER is an individual-based index, as opposed to most of the women’s empowerment
indices that were country-level based, such as the Women Empowerment Index of United Nations Women
and the Women Economic Empowerment Index (Cingranelli and Richards 2010).

The SWPER index includes 15 items such as (i) woman’s frequency of reading newspapers or magazines,
woman’s education in completed years of schooling, age of the woman at first birth, age at first cohabitation,
and the age difference between the woman and her husband; (ii) education differences between a woman
and her husband, who usually decides on respondent’s health care, who usually decides on large household
purchases, who usually decide on visits to family or relatives, and woman’s work status in past 12 months;
and (iii) beating not justified if the wife goes out without telling husband, beating not justified if wife
neglects the children, beating not justified if wife argues with husband, beating not justified if the wife



refuses to have sex with husband, and beating not justified if wife burns the food. The SWPER index was
then categorized into three dimensions: social independence, decision making, and attitude to violence.

In this study, we used the social independence and decision-making dimensions because they are more
closely related to access to modern energy and the demand for maternal health services. The third dimension
of the SWPER index, “attitude to violence,” is captured through five indicators: (i) beating not justified if
wife goes out without telling husband, (ii) beating not justified if wife neglects the children, (iii) beating
not justified if wife argues with husband, (iv) beating not justified if wife refuses to have sex with husband,
and (v) beating not justified if wife burns the food. Thus, we assume that there is less likelihood of access
to modern energy being associated with beating in Benin’s context. The social independence dimension
was mainly correlated to group (i) of the 15 items, while the decision-making dimension was more closely
related to the second group (ii). Each of the two women’s empowerment indices was computed by weighting
all the items with the principal component analysis method as follows (Ewerling et al. 2017):

o ZAmfan )]

Where SCl, is the women’s empowerment standardized composite index for women i in the dimension d

with d=1,...,3, A4 is the weight given to each of the k items used in each dimension d, X,; are the mean of

individual values for xi-xis items included in the PCA analyses, and 0 are the standard deviations of the

predicted scores of each dimension d.

We assumed that a woman is empowered if her score was greater than the sample mean. Therefore, a dummy
variable was created for each of these indices that took the value 1 if women’s score was greater than the
sample mean and 0 otherwise.

The last interest variable was access to modern energy. This was defined as the accessibility to energy or
domestic purposes—cooking, lighting, entertainment. This information is accessible on the DHS household
file. Consequently, energy sources used by households were categorized into two groups: modern energy
sources (gas, liquefied petroleum gas, electricity, and biogas), also designated as clean energies; and non-
modern energies, called polluting energies, such as biomass fuels (firewood, charcoal, dung, and fossil
fuels). Thus, “access to modern energy” was a dummy variable taking the value 1 if households depend on
the use of one of the modern energy sources and 0 otherwise.

2.2.2 Control variables

Two groups of control variables were used for the analyses—individual women’s characteristics and
household characteristics. The latter included the age and education of husbands (no education, primary,
secondary, and higher education), wealth index (very poor, poor, middle income, rich, and very rich), place
of residence (rural and urban area), gender of the head of household (male and female), access to health
insurance, and household size. Individual women’s characteristics included age (adolescent, adult, old),
education, age at first union, age at first birth, and number of children.



2.3 Statistical Analysis

Three types of statistical analyses were used to determine the relationship between women’s empowerment,
modern energy, and the demand for maternal health services. First, weighted descriptive analyses were used
through percentages for all study variables. Weighted bivariate analysis was used to measure the association
between our interest variables and women’s socioeconomic and demographic characteristics with the chi-
squared test. The statistics of this test was defined as:

observed —exp ected )2
expected

2°(df) = Z( 2)

Where df refers to the degrees of freedom.

The null hypothesis of the chi-squared test was H,: there is no significant association between the two
variables of interest.

Before running our multiple regressions, pairwise correlations and multicollinearity tests were conducted
to avoid spurious regressions. The variance inflation factors test was used for predictors with a pairwise
correlation value above 0.5. Results reported in Table Al to A4 in the appendix confirmed that there was
no problem of multicollinearity in the three equations.

Lastly, econometric analysis was used through the estimation of a recursive trivariate probit model. Thus,
based on existing literature on the determinants of access to modern energy in developing countries (Odilon
and Lokonon 2020; World Bank 2021a; Verma and Imelda 2019; Odo et al. 2021), the modern energy access
model was specified as:

ME =, + o, X, + e WE + &, 3)

Where ME is a latent dependent variable measuring the probability of access to modern energy and ME
1if ME™ >0

is a dichotomous variable that is defined as: ME = .
0 otherwise

In equation 3, WE refers to women’s empowerment, X is a vector of control variables, including household

wealth, residence. @; is the constant and @&, and &5 are parameters to be estimated. & is the error term

that is assumed to be independent and identically distributed with zero mean and variance equal to 0-52 .

One of the objectives of this study was to analyze the effect of access to modern energy on women’s
empowerment. Based on Sen’s (1983) capability theory, we assumed that modern energy can empower
women through the mechanism of access to information, education, and labor market participation.
Consequently, following Bakehe (2021), Polansky and Laldjebaev (2021), and Burke and Dundas (2015),
the women’s empowerment equation was specified as:

WE" =B+ B, X,+ BME+5,



Where WE” is a latent dependent variable measuring the probability of being empowered and WE is a
1if WE =0

dichotomous variable that is defined as: WE = )
0 otherwise

ME is modern energy access, X, is a vector of control variables, including individual women’s and

households’ characteristics. /3, is the constant term and /3, et S, are parameters to be estimated. &, is the

error term that is assumed to be independent and identically distributed with zero mean and variance equal
2

to o..

The last objective of this study was to investigate the effect of women’s empowerment on the demand for
maternal health services in Benin. Based on Duflo (2012) women’s empowerment and economic
development theory and following recent empirical works in developing countries (Ahuru 2021; Cornish
et al. 2021; Kareem et al. 2021; Polansky and Laldjebaev 2021; Singh et al. 2021; Yaya et al. 2021), we
specified the demand for maternal health services as:

MH™ =7, +7,X, +,ME + pWE + &, 5)

Where MH " is a latent dependent variable measuring the probability of access to maternal health services
1if MH™ =0

and MH is a dichotomous variable that is defined as: MH = )
0 otherwise

In equation 5, ME and WE refer respectively to access to modern energy and women’s empowerment, X3

is a vector of household characteristics. 77, are model parameters to be estimated, including the constant
term, and &, is the error term that is assumed to be independent and identically distributed with zero mean
and variance equal to 0'52 .
Estimate equations 3, 4, and 5, could be estimated using ordinary least squares (OLS) methods. However,
that is not the case, because of the endogeneity issues. Indeed, the error terms of all three models are
correlated, so estimating these equations separately will lead to biased estimates. To handle this issue, we
estimated these equations simultaneously within a framework a system of three equations through the
recursive model as follows:

ME™ =a, +a, X, + & WE + ¢,

WE*:,6’1+,82X2+,B3ME+52 (6)

MH™ =7, +1,X, +17,ME +7,WE + &,

Where the stochastic error terms (61, 6‘2,6‘3) were assumed to be jointly normally distributed with zero

mean and covariance matrix as follows:
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1 p, P
Z =P 1 pu| ()
Pz Pu 1

In equation 7, the off-diagonal elements represent the unobservable relation between the stochastic terms

(&1.6,,8).

It is worth noting that equation 6 cannot be estimated simultaneously directly because the system is not
identified, and some exclusion restrictions should be set for this purpose (Greene 2005). Thus, since our
objective is not to analyze the effect of women’s empowerment on access to modern energy, we exclude
the women’s empowerment variable from the modern energy access equation and the identified system to
be estimated is specified as follows:

MEi*Ial-i-(lzxil-i-Sil
WE:=ﬂ1+ﬂ2Xi2+ﬂ3MEi+gi2 3)
MHi*:771+772xi3+773WEi+‘9i3

Where i is the woman subscript. Equation 8 was estimated using the maximum simulated likelihood method
(Ahuru 2021; Cappellari and Jenkins 2003). The test of exogeneity under the null hypothesis of p =0 was

run (Greene 2012; Knapp and Seaks 1998). Failing to reject the null hypothesis implies that the three models
in equation 6 can be estimated separately.

All statistical analyses were performed using STATA statistical software program, version 17.0.
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3 RESULTS

3.1 Women’s Characteristics

Table 1 presents women’s characteristics through individual and household-level indicators. Results
showed that most women were rural residents (59%), and 40% of women live either in poor or the poorest
households. Individual characteristics indicate that 64% of women were younger than age 35. Most of the
women in the sample were not educated (82%), and only 1% had achieved a higher educational level. These
results are consistent with the majority of sub-Saharan African countries, which are characterized by a low
level of human capital. It is worth noting that 41% of women in the sample entered into union before
reaching age 18, and 51% were in union when they were between 19-34. Our results revealed that most
women (64%) had their first birth between age 18 to 25. Our results also showed that 66% of women do
not have access to modern energy. Indeed, this region experiences the lowest rate of access to modern
energy worldwide, which is about 46% for electricity. In comparison, other developing countries recorded
a rate of 98% in Latin America, Asia, and North Africa (World Bank 2021b; IEA 2021). We also found that
48% of women did not complete their ANC visits during the last pregnancy, which is recommended by the
World Health Organization.

The results on women’s empowerment revealed that 53% and 46% of the women were not empowered
when considering the social independence and decision-making dimensions, respectively. More
importantly, results in Table 2 indicated that the average woman’s empowerment was low in the sample for
both the social independence and decision-making dimensions. The sample means were 0.31 and 0.42,
respectively, for the social independence and decision-making dimensions that were below 0.5. Our results
also highlighted that only 1% of women were covered by health insurance.

Table 1 Socioeconomic and demographic characteristics of women
95% ClI
Characteristics Frequency Percentage Lower Upper
Women’s age
15-24 1,322 22.9 21.8 24.4
25-34 2,400 41.6 40.4 43.3
35-49 2,042 35.4 33.7 36.5
Women’s education
No education 9,203 82.4 81.5 84.0
Primary and secondary 1,809 16.2 14.9 171
Higher 158 1.4 1.0 1.6
Total children ever born
No child 624 5.6 5.0 6.0
1-3 5,119 45.8 44.8 47.1
4-6 3,803 34.1 329 35.0
More than 6 1,624 14.5 13.7 155
Age at first cohabitation
10-17 4,610 41.3 39.9 42.6
19-25 5,691 51.0 49.7 52.2
26-34 780 7.0 6.4 7.6
35-47 89 0.8 0.7 1.0
Continued...

13



Table 1—Continued

95% ClI
Characteristics Frequency Percentage Lower Upper
Age at first birth
11-17 2,979 28.3 26.8 29.0
18-25 6,716 63.7 63.3 65.4
26-34 822 7.8 6.9 8.1
35-40 29 0.3 0.2 0.4
Husband’s age
15-24 641 5.8 5.3 6.3
25-34 3,697 33.3 32.3 34.8
35-59 6,337 56.6 55.4 57.8
60-95 495 4.3 3.8 4.9
Husband’s education level
No education 5,755 54.3 52.1 56.1
Primary 2,130 20.1 19.6 22.0
Secondary 2,063 19.5 18.2 20.6
Higher 656 6.2 5.1 6.5
Sex of household head
Male 9,447 84.6 83.4 85.8
Female 1,723 15.4 14.3 16.4
Place of residence
Urban 4,609 41.3 37.3 42.1
Rural 6,561 58.7 57.9 62.7
Wealth quintiles
Poorest 2,261 20.2 17.3 21.7
Poorer 2,204 19.7 18.5 21.3
Middle 2,158 19.3 18.6 21.4
Richer 2,241 20.1 19.4 225
Richest 2,306 20.6 18.1 21.8
Household size
1-6 6,085 54.5 53.0 56.8
7-12 3,774 33.8 32.1 34.7
Over 12 1,311 11.7 10.1 13.7
Health insurance
No 11,040 98.8 98.7 99.2
Yes 130 12 0.9 1.3
Access to modern energy
No access modern energy 7,349 65.8 63.5 68.2
Access modern energy 3,821 34.2 31.8 36.6
Number of antenatal care visits
No antenatal visits 0-3 3,861 47.5 44.8 48.7
Antenatal visits 4 and more 4,260 52.5 S8 55.2
Women empowerment: social
independence
Not empowered 5,962 53.4 51.9 54.7
Empowered 5,208 46.6 45.3 48.1
Women empowerment: decision
making
Not empowered 5,185 46.4 44.7 48.2
Empowered 5,985 53.6 51.9 55.3
Table 2 Women’s empowerment index
Variable Obs Mean Std. Dev. Min Max
Social independence score 10,604 0.305 0.123 0 1
Decision-making score 10,604 0.418 0.209 0 1
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3.2 Distribution of Modern Energy Access

Table 3 presents the distribution of modern energy access by women’s characteristics. Results show that
modern energy access had significant associations with women’s individual characteristics (age and
education), and households characteristics (place of residence, wealth quintile, household size, and
husband’s education level). The largest proportion of women who did not have access to modern energy
had no education (72%), while only 6% of women with higher education levels did not have access to
modern energy. Our results also revealed a statistical association between access to modern energy and
household wealth. Women in rich households were more likely to access modern energy (90%) than the
poorest women (2%).

Table 3 Distribution of modern energy access by women’s characteristics
Modern energy access Chi-square
Characteristics No Yes p value
Women’s age .004
15-24 69.4 30.6
25-34 63.6 36.4
35-49 63.6 36.4
Women’s education
No education 72.1 27.9
Primary and secondary 39.0 61.0
Higher 6.3 93.7
Place of residence .000
Urban 47.0 53.0
Rural 79.0 21.0
Wealth quintiles .000
Lowest 98.1 1.9
Second 94.1 5.9
Middle 81.3 18.7
Fourth 48.3 51.7
Highest 9.6 90.4
Husband’s education level .000
No education 79.7 20.3
Primary 63.2 36.9
Secondary 47.0 53.0
Higher 22.0 78.1

3.3 Features of Women’s Empowerment

Table 4 presents the distribution of women’s empowerment by women’s characteristics. The results
indicated a positive and significant association between women’s empowerment and women’s wealth
quintile. Thus, wealth played a major role in empowering women. Our results revealed that 69.6% of the
poorest women were not empowered on the social independence dimension and 59.5% on the decision-
making dimension, compared to 30.3% and 31.6% respectively for women in the richest wealth quintile.
We also reported that women’s empowerment was negatively associated with household size. Further,
59.7% of women who did not have access to modern energy were not empowered on the social
independence dimension, while 49.2% of those women with no access were empowered on the decision-
making dimension, compared to 58.9% of women who had access to modern energy were empowered for
social independence and 62.2% on the decision-making dimension.
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Table 4 Distribution of women’s empowerment by women’s characteristics

Women’s empowerment Women’s empowerment
(Social independence) Chi-square (Decision making) Chi-square
Characteristics No Yes p value No Yes p value
Sex of household head .000 .000
Male 54.9 45.1 49.0 51.0
Female 45.0 55.0 321 67.9
Type of place of residence .000
Urban 43.9 56.1 40.6 59.4 .000
Rural 60.0 40.0 50.2 49.8
Wealth quintiles .000 .000
Lowest 69.6 304 59.5 40.5
Second 63.4 36.6 53.4 46.6
Middle 57.0 43.0 46.6 53.4
Fourth 47.3 52.7 41.4 58.6
Highest 30.3 69.7 31.6 68.4
Household size .000 .000
1-6 47.3 52.8 42.3 57.7
7-12 59.2 40.8 48.6 514
Over 12 65.1 34.9 59.4 40.6
Modern energy access .000 .000
Not access 59.7 40.3 50.8 49.2
Access 41.1 58.9 37.8 62.2

3.4 Features of Maternal Health Services

Table 5 reports the association between the demand for maternal health services and women’s
socioeconomic and demographic characteristics. The demand for maternal health services was positively
and significantly associated with the sex of household head, place of residence, wealth index, health
insurance coverage, and women’s empowerment. In contrast, the demand for maternal health services was
negatively associated with household size—53.2% of unempowered women on the social independence
dimension did not have access to maternal health services, compared with 39.2% of the empowered women.
A total of 60.8% of the empowered women on the social dimension scale had access to such services. On
the decision-making dimension, 54.9% of unempowered women did not have access to maternal health
services, while 38.9% of the empowered women did not have access, compared with those who did have
access (61.1%). More importantly, 69.1% of the poorest women did not have access to maternal health
services, while only 18.9% of women in the richest wealth quintile did not have access to such services.
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Table 5 Distribution of maternal health services by women’s characteristics

Maternal health services

Chi-square
Characteristics No Yes p value
Place of residence .000
Urban 38.3 61.7
Rural 51.6 48.4
Wealth quintiles .000
Lowest 69.1 30.9
Second 54.4 45.6
Middle 48.1 51.9
Fourth 38.2 61.8
Highest 18.9 81.1
Household size .000
1-6 38.8 61.2
7-12 52.5 475
Over 12 61.3 38.7
Health insurance
No 46.7 534
Yes 141 86.0
Women empowerment
(social independence) .000
Not empowered 53.2 46.8
Empowered 39.2 60.8
Women empowerment
(decision making) .000
Not empowered 54.9 45.1
Empowered 38.9 61.1

3.5 Multiple Regression

This section presents the results of the trivariate recursive probit model estimated with the maximum
simulated likelihood method. Results presented in Tables 6 and 7 confirmed the validity of our structural
estimation as indicated by the significance of the Wald statistics—at 1% level in each of the two models.
Results of the Likelihood Ratio (LR) test also rejected the null hypothesis of the nullity of rho, as indicated
by the p value = .000. This implied that the trivariate recursive probit models were less biased than
estimating the three equations separately.

The results of the model using the social independence construct to represent women’s empowerment are
presented in Table 6 and the results of the model using the decision-making construct to represent women’s
empowerment are shown in Table 7. Within each table, the equation for access to modern energy is shown
first, then the equation for women’s empowerment, and finally the equation for maternal health services. In
the first equation of the two models (Table 6 and 7), the results showed that most explanatory variables had
significant coefficients, which implied that modern energy access was significantly associated with the
wealth quintile, gender of the household head, and educational level and age of women, as well as age at
first union and birth. Access to modern energy was positively associated with the wealth quintile,
educational level and age of women, age at first union, and age at first birth. In contrast, being in a household
headed by a woman was negatively associated with access to modern energy.

Results of equation 2 in Table 6 indicated that access to modern energy and households headed by women
were positively and significantly associated with women’s empowerment, while the size of household and
living in rural areas were negatively associated with women’s empowerment in the social independence
model. In the decision-making model shown in Table 7, our results indicated that access to modern energy
does not have a significant effect on women’s empowerment, while the wealth quintile was positively
associated with women’s empowerment.
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Finally, the results of equation 3 in both models showed that women’s empowerment, gender of household
head, wealth quintile, and household size were significantly associated with the demand for maternal health
services.

Table 6 Trivariate recursive probit estimates: Social independence model
Adjusted
Standard 9% Cl
Variables Coefficient error p value Lower Upper
Equation 1: Modern energy
Place of residence (reference=Urban)
Rural 0.006 0.093 .944 -0.175 0.187
Sex of household head (reference=Male)
Female -0.259 0.082 .002 -0.420 -0.099
Wealth quintiles (reference=Lowest)
Second 0.582 0.183 .001 0.223 0.940
Middle 0.981 0.173 .000 0.642 1.319
Fourth 1.755 0.184 .000 1.394 2.116
Wealth 2.613 0.218 .000 2.184 3.041
Husband’s education (reference=No educ)
Primary -0.075 0.072 .300 -0.216 0.066
Secondary -0.047 0.079 .554 -0.204 0.109
Higher -0.301 0.110 .007 -0.518 -0.083
Women’s age (reference=15-24)
25-34 0.114 0.068 .093 -0.019 0.248
35-49 0.346 0.095 .000 0.159 0.533
Women’s education (reference=No education)
Primary and secondary 0.618 0.080 .000 0.460 0.776
Higher 0.707 0.253 .005 0.209 1.203
Number of children born (reference=0-3)
4-6 0.162 0.105 124 -0.044 0.369
More than 6 0.060 0.088 494 -0.112 0.233
Age at first union (reference=10-17)
19-25 0.486 0.083 .000 0.322 0.650
26-34 0.739 0.146 .000 0.452 1.027
35-47 0.564 0.406 .165 -0.232 1.361
Age at first birth (reference=11-17)
18-25 0.121 0.062 .051 -0.001 0.244
26-34 0.279 0.125 .026 0.033 0.525
35-40 0.225 0.331 .498 -0.425 0.875
Constant -2.441 0.226 .000 -2.885 -1.996
Equation 2: Women’s empowerment: social independence
Modern energy (reference=No access) 1.261 0.107 .000 1.049 1.472
Place of residence (reference=Urban)
Rural -0.131 0.055 .017 -0.239 -0.233
Sex of household head (reference=Male)
Female 0.172 0.059 .004 0.555 0.290
Wealth quintiles (reference=Lowest)
Second 0.051 0.065 442 -0.078 0.179
Middle 0.059 0.071 410 -0.081 0.199
Fourth -0.150 0.109 .169 -0.364 0.063
Wealthiest -0.386 0.137 .005 -0.655 -0.116
Household size (reference=1-6)
7-12 -0.106 0.042 .013 -0.190 -0.022
Over 12 -0.165 0.068 .015 -0.299 -0.322
Constant -0.347 0.066 .000 -0.478 -0.217
Continued...
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Table 6—Continued

Adjusted

0,
Standard 95% Cl
Variables Coefficient error p value Lower Upper
Equation 3: Maternal health services
Social independence (reference=No) 0.180 0.091 .049 0.001 0.359
Place of residence (reference=Urban)
Rural 0.013 0.071 .847 -0.125 0.153
Sex of household head (reference=Male)
Female 0.152 0.068 .027 0.017 0.286
Wealth quintiles (reference=Lowest)
Second 0.393 0.068 .000 0.258 0.528
Middle 0.557 0.077 .000 0.405 0.709
Fourth 0.803 0.082 .000 0.641 0.965
Highest 1.314 0.093 .333 1.132 1.496
Health insurance (reference=No)
Yes 0.297 0.307 .000 -0.305 0.899
Household size (reference=1-6)
7-12 -0.192 0.053 .000 -0.296 -0.088
Over 12 -0.347 0.095 .000 -0.534 -0.159
Constant -0.478 0.087 .000 -0.650 -0.306
Number of Observations 4,027
Wald test Chi2 (23) statistic 2221.30
LR test Ch|2(3) Ho = p21 = p31 = p32 = 0 95.674 000
P2 -0.752 .000
P 0.011 .760
P2 -0.024 .609
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Table 7 Trivariate recursive probit estimates: Decision-making model

Adjusted

0,
Coeffi-  standard 95% Cl
Variables cient error p value Lower Upper
Equation 1: Modern energy

Place of residence (reference=Urban)

Rural -0.075 0.101 .458 -0.275 0.123
Sex of household head (reference=Male)

Female -0.166 0.090 .067 -0.343 0.011
Wealth quintiles (reference=Lowest)

Second 0.610 0.196 .002 0.224 0.996

Middle 1.147 0.189 .000 0.775 1.518

Fourth 2.099 0.190 .000 1.725 2.472

Highest 3.174 0.222 .000 2.738 3.609
Husband’s education (reference=No educ)

Primary 0.126 0.100 .208 -0.323 0.070

Secondary 0.054 0.102 .593 -0.146 0.256

Higher -0.202 0.143 .160 -0.484 0.080
Women’s age (reference=15-24)

25-34 -0.033 0.088 .706 -0.206 0.139

35-49 0.090 0.121 .455 -0.146 0.327
Women’s education (reference=No education)

Primary and secondary 0.174 0.090 .053 -0.002 0.351

Higher 0.416 0.297 161 -0.166 0.998
Number of children born (reference=0-3)

4-6 -0.034 0.128 .789 -0.285 0.216

More than 6 -0.052 0.106 .626 -0.261 0.157
Age at first union (reference=10-17)

19-25 -0.082 0.076 .279 -0.233 0.067

26-34 -0.115 0.140 412 -0.390 0.159

35-47 -0.534 0.361 .139 -1.242 0.173
Age at first birth (reference=11-17)

18-25 0.023 0.079 764 -0.132 0.179

26-34 -0.027 0.148 .851 -0.319 0.264

35-40 0.006 0.374 .987 -0.728 0.740

Constant -1.894 0.255 .000 -2.395 -1.393

Equation 2: Women’s empowerment: Decision making

Modern energy (reference=No access) -0.024 0.164 .882 -0.346 0.297
Place of residence (reference=Urban)

Rural -0.059 0.065 .365 -0.186 0.068
Sex of household head (reference=Male)

Female 0.282 0.072 .000 0.140 0.424
Wealth quintiles (reference=Lowest)

Second 0.138 0.076 .071 -0.011 0.288

Middle 0.279 0.084 .001 0.114 0.445

Fourth 0.295 0.111 .008 0.076 0.514

Highest 0.591 0.169 .000 0.259 0.924
Household size (reference=1-6)

7-12 -0.146 0.051 .005 -0.248 -0.045

Over 12 -0.349 0.072 .000 -0.491 -0.206

Constant -0.174 0.076 .024 -0.324 -0.023

Continued...
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Table 7—Continued

Adjusted

0,
Coeffi-  standard 95% Cl
Variables cient error p value Lower Upper
Equation 3: Maternal health services
Decision making (reference=No) 0.157 0.141 .265 -0.119 0.433
Place of residence (reference=Urban)
Rural 0.004 0.071 .956 -0.136 0.144
Sex of household head (reference=Male)
Female 0.141 0.070 .044 0.003 0.279
Wealth quintiles (reference=Lowest)
Second 0.398 0.069 .000 0.261 0.534
Middle 0.566 0.077 .000 0.414 0.718
Fourth 0.829 0.081 .000 0.670 0.988
Highest 1.337 0.094 .000 1.151 1.522
Health insurance (reference=No)
Yes 0.332 0.307 .280 -0.270 0.935
Household size (reference=1-6)
7-12 -0.191 0.052 .000 -0.295 -0.088
Over 12 -0.343 0.097 .000 -0.533 -0.152
Constant -0.483 0.104 .000 -0.688 -0.278
Number of Observations 4,027
Wald test Chi-squared (23) statistic 1341.88 .000
LR test Ch|2(3) |-|0 = p21 = p31 = p32 = 0 37.070 000
P 0.038 623
Ps1 0.025 471
Ps 0.052 511

Table 8 presents the marginal effects that indicate how a change in independent variables affects the sum
of the three probabilities with respect to access to modern energy, women’s empowerment, and access to
maternal health services. We only reported in this table the marginal effects of the demand for maternal
health services model in which women’s empowerment was measured by social independence (model 1)
and decision making (model 2). Results from this table showed that being an empowered woman increases
the chance of the demand for maternal health services by 7.0% and 8.0%, respectively for the social
independence and decision-making dimension compared with unempowered woman ceteris paribus. Our
results also revealed that women’s wealth quintile increases the probability of the demand for maternal
health services. Especially, being in the middle wealth quintile (richest wealth quintile) increases the
probability of access to maternal health services by 13.1% (30.7%), compared to the poorest women’s
ceteris paribus for the social independence model.
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Table 8 Marginal effects of the demand for maternal health services models

Standard
Variable Mean deviation Minimum Maximum

Model 1/Equation 3: Demand for maternal health services

Social independence (reference=No) 0.070 0.033 0.001 0.116
Place of residence (reference=Urban)

Rural 0.005 0.003 0.000 0.009
Sex of household head (reference=Male)

Female 0.035 0.017 0.001 0.059
Wealth quintiles (reference=Lowest)

Second 0.093 0.044 0.002 0.154

Middle 0.131 0.062 0.002 0.217

Fourth 0.187 0.089 0.003 0.311

Highest 0.307 0.147 0.005 0.510
Health insurance (reference=No)

Yes 0.072 0.035 0.001 0.120
Household size (reference=1-6)

7-12 -0.045 0.021 -0.074 -0.001

Over 12 -0.082 0.039 -0.136 -0.001

Model 2/Equation 3: Demand for maternal health services

Decision making (reference=No) 0.079 0.044 0.005 0.148
Place of residence (reference=Urban)

Rural 0.002 0.001 0.000 0.003
Sex of household head (reference=Male)

Female 0.025 0.014 0.002 0.047
Wealth quintiles (reference=Lowest)

Second 0.082 0.045 0.006 0.154

Middle 0.116 0.064 0.008 0.217

Fourth 0.171 0.095 0.012 0.321

Highest 0.274 0.152 0.019 0.514
Health insurance (reference=No)

Yes 0.073 0.041 0.005 0.138
Household size (reference=1-6)

7-12 -0.038 0.021 -0.072 -0.003

Over 12 -0.067 0.037 -0.126 -0.005
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4  DISCUSSION

This study investigated the association between modern energy access, women’s empowerment, and the
demand for maternal health services in Benin by using secondary data from the 2017 Demographic Health
Survey of Benin. We first determined the levels of women’s empowerment using a composite index. Using
the SWPER index, we computed a composite index of women’s empowerment through the social
independence dimension by including 15 variables under the principal component analysis method. Second,
the demand for maternal health services was measured through the number of antenatal care visits, while
modern energy access was measured through dependence on the use of electricity and gas, or biogas as
domestic fuels.

Our results revealed that women in the sample were characterized by low levels of empowerment, low
levels of modern energy access, and low demand for maternal health services. Then, after controlling for
the place of residence, the household size, wealth quintile, and the gender of the household head, we found
that women’s empowerment was significantly associated with modern energy access. This result agrees
with our expectations. Access to modern energy can improve women’s empowerment through many
channels. First, with access to electricity, women are more likely to access information through television
and social media, which will raise their educational attainment and social independence. Electricity and
clean cooking fuels can also provide better conditions for women in upgrading their ongoing vocational
training.

Second, previous studies confirmed the association between women’s empowerment and modern energy.
Using a large sample of 175 countries, Burke and Dundas (2015) concluded that a reduction in the use of
biomass fuels increases female labor market participation. Bakehe (2021) used Cameroonian households’
survey data and showed that the adoption of clean cooking fuels increases the probability of women’s
participation in the labor market. Dinkelelman (2011) found that access to electricity in South Africa’s rural
areas increases women’s time spent in paid activities by 9.5%.

Third, we found that the demand for maternal health services was positively associated with women’s
empowerment. Women with social independence were more likely to complete antenatal care visits as a
measure of maternal health services than women with no social independence. This finding aligns with
Dufflo’s (2012) theory that argued that empowered women could fuel the achievement of desired
development goals, including maternal and child health, especially in low-income countries. Thus, the
positive association between women’s empowerment and the demand for maternal health services can be
explained by the fact that empowered women were more educated, had more access to information, and
were more exposed to newspapers and magazines. Consequently, empowered women were more likely to
be informed on maternal health issues. Empowered women also have the advantage of delaying the age of
their first cohabitation and their first birth, which implies that they are more established before starting
motherhood.

Previous studies also reported that women’s empowerment is positively associated with maternal and child
health care services in developing countries (Ahuru 2021; Kabir et al. 2020; Singh et al. 2021; Sohn and
Jung 2020). Based on Demographic and Health Surveys (DHS) data of five Southeast Asian Countries
(Cambodia, Indonesia, Myanmar, Philippines, and Timor-Leste) and logistic regression, Sebayang et al.
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(2019) analyzed the association between women’s empowerment and the use of antenatal care services.
Their results found a positive association between women’s empowerment and the use of antenatal care
services in the sample with some disparities among countries. Women’s labor market participation,
women'’s attitude toward violence, and women’s decision making were the main channels through which
women’s empowerment was positively associated with antenatal care services in Southeast Asian
Countries.

Recently, Ahuru (2021) used a sample of 8,006 women drawn from the 2013 Nigeria Demographic and
Health Survey data to evaluate the effect of women’s empowerment on maternal and childcare use in
Nigeria. They used three indicators as measures of maternal and childcare: the prevalence of antenatal care
visits, place of delivery, and completeness of child immunization. Women’s empowerment was measured
through women’s autonomy. The results confirmed that women’s empowerment had a significant
association with the use of maternal and childcare in Nigeria. The Yaya et al. 2018 study also investigated
the effect of women’s empowerment on the use of contraceptives in sub-Saharan Africa. Their empirical
analysis was based on DHS data with a large sample of 32 sub-Saharan African countries and 474,622
women age 15-49. Using multilevel logistic regression and measuring women’s empowerment through
decision making, participation in the labor market, and attitude to violence, the authors concluded that
women’s empowerment had significant effects on the use of contraceptives.

However, some previous studies found no association between women’s empowerment and health care
services in Africa. Ndaimani et al. (2018) analyzed the association between women’s empowerment and
the uptake of child health services in Zimbabwe. Using the 2015 Zimbabwe Demographic and Health
Survey data, they applied logistic regression to assess the association between women’s empowerment,
measured through women’s decision making and ownership of assets, and the uptake of child health
services, as measured by two indicators: completeness of basic vaccinations and treatment of childhood
diarrhea. They concluded that neither women’s decision making nor ownership of assets is associated with
the completeness of basic vaccinations or treatment of childhood diarrhea. The authors attributed their
findings to some sociocultural factors of Zimbabwean women.

We found a significant association between the demand for maternal health services and women’s
sociodemographic and household characteristics, such as wealth quintile, the size of households, and the
gender of the household head. Our results align with those of Ndaimani et al. (2018), who reported that
women in the middle wealth quintile were more likely to complete basic child vaccinations than women in
the poorest wealth quintile.

This study provides new evidence on the demand-side constraints of access to health care in a low-income
country. More importantly, we highlighted the necessary conditions (access to modern energy) before
women’s empowerment could increase the demand for maternal health services. One of the limits of this
study was the measurement of the demand for maternal health services that was limited to effective demand
rather than latent demand.
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5 CONCLUSION

This study investigated the extent to which women’s empowerment was associated with the demand for
maternal health services in Benin. A trivariate recursive probit model was used to test our research
hypotheses using a sample of 11,170 married women drawn from the 2017 Benin DHS data. Our analyses
led to three main findings. First, we showed that Benin’s households were characterized by a low level of
access to modern energy. This was determined by household’s size and wealth quintile, woman’s and head
of household’s education, the age at first union, and age at first birth. Second, through a composite index
based on women’s social independence and constructed by the principal component analysis method with
the SWPER framework, we showed that the women in the sample were generally characterized by low
levels of empowerment. We also revealed a low demand for maternal health services measured by the
threshold number of antenatal care visits. Finally, we concluded that women’s empowerment had a
significant association with the demand for maternal health services.

Our findings have implications for policymakers in sub-Saharan African countries. First, to reach the third
SDG that aims to reduce the maternal mortality rate to 70 per 100,000 live births by 2030, sub-Saharan
African countries must address the issue of women’s social independence by promoting women’s education
and improving household economic living conditions.
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APPENDICES

Appendix Table A1 Pairwise correlations: Modern energy equation

Variables 1) ) 3) 4 (5)
(1) Place of residence 1.000
(2) Sex of household head -0.013 1.000
(0.183)
(3) Wealth quintile v190 -0.377 0.043 1.000
(0.000) (0.000)
(4) Household size 0.120 -0.153 -0.189 1.000
(0.000) (0.000) (0.000)
(5) Husband/partner’s education level -0.247 0.067 0.488 -0.233 1.000
(0.000) (0.000) (0.000) (0.000)
Appendix Table A2 Pairwise correlations: Women’s empowerment
Variables 1) 2) ?3)
(1) Modern energy 1.000
(2) Place of residence -0.331 1.000
(0.000)
(3) Sex of household head -0.010 -0.013 1.000
(0.310) (0.183)
Appendix Table A3 Pairwise correlations: Maternal health
Variables 1) 2 3) 4 (5) (6)
(1) Modern energy 1.000
(2) Social independence 0.186 1.000
(0.000)
(3) Place of residence -0.331 -0.157 1.000
(0.000) (0.000)
(4) Sex of household head -0.010 0.074 -0.013 1.000
(0.310) (0.000) (0.183)
(5) Wealth quintile 0.671 0.270 -0.377 0.043 1.000
(0.000) (0.000) (0.000) (0.000)
(6) Covered by health insurance 0.114 0.082 -0.084 0.039 0.130 1.000
(0.000) (0.000) (0.000) (0.000) (0.000)

Appendix Table A4 Variance inflation factor: Maternal health

VIF 1VVIF
Wealth quintile 1.945 0.517
Modern energy 1.798 0.556
Place of residence 1.181 0.847
Social independence 1.089 0.919
Covered by health insurance 1.024 0.977
Sex of household head 1.008 0.992
Mean VIF 1.339 NA

33



	COVER
	TITLE PAGE
	INFORMATION AND CITATION
	CONTENTS
	TABLES
	FIGURES
	ABSTRACT
	1 INTRODUCTION
	Energy and women’s empowerment
	Women’s empowerment and health
	Overview of the empirical literature
	1.1 Research Questions
	1.2 Conceptual Framework

	2 DATA AND METHODS
	2.1 Data
	2.2 Variables
	2.2.1 Interest variables
	2.2.2 Control variables

	2.3 Statistical Analysis

	3 RESULTS
	3.1 Women’s Characteristics
	3.2 Distribution of Modern Energy Access
	3.3 Features of Women’s Empowerment
	3.4 Features of Maternal Health Services
	3.5 Multiple Regression

	4 DISCUSSION
	5 CONCLUSION
	REFERENCES
	APPENDICES



